
U.S. ARMY CORPS OF ENGINEERS 
HUNTSVILLI! PIVISION 

WORK PLAN FOR CERCLA 
ESI OF TEN SOLID WASTE 
MANAGEMENT UNITS 
AT 
SENECA ARMY DEPOT 
ROMULUS, NEW YORK 

PRBPARBD FOR 

U.S. ARMY CORPS OP ENGINEERS 
HUNTSVILLE,ALABAMA 

PRBPARBD J!Y 

~---PARSONS MAW. INC.------' 





WORKPLAN FOR CERCLA INVESTIGATION 
OF TEN SOLID WASTE MANAGEMENT UNITS 

SENECA ARMY DEPOT 
ROMULUS, NEW YORK 

Prepared For: 
U.S. Army Corps of Engineers 

Huntsville Division 
Huntsville, Alabama 

Prepared By: 
Parsons Main, Inc. 
Prudential Center 

Boston, Massachusetts 



, 

(_ 



Wortplan foe CERCLA Investigation of 10 Solid Waste Management Units 
Seneca Army Depot, Romulus, New Yorlr. 

APPROVAL SHEET 

Delivery Order 0004, Panooa Main Project No.: 720229--07000 
Submiual: Draft Final 

The following personnel have reviewed this workplan for accuracy, content and quality of presentation. 

Manager, Environmental Engineering 

Project Manager 

Jaoua,y &, 1993 
RcvilioaC 

' 

i'aF i 
V:\l!NVIR\SENECA\SWMUl'v.N.FIN\TOC Dralt 11S 



\ 



Wortplan for CERCIA Investigation of 10 Solid Waste Management Uniis 
Seneca Army Depo~ Romulus, New Yon: 

TABLE OF CONTENTS 

LIST OF FIGURES 

LIST OF TABLES 

LIST OF APPENDICES 

LIST OF ACRONYMS AND ABBREVIATIONS 

LIST OF REFERENCES 

LIST OF ADDENDUM 

January 8, 1993 
ReYiaiooC 

Delivety Order 0004, Panoos Main Project No.: 720229-07000 
Submittal: Draft f'"mal 

iv 

ix 

X 

xi 

xii 

xv 

xvii 

Page iii 
V:\ENVIR\SENECA\SWMUPLAN.PIN\TOC Drllt #S 





Workplan for CERCLA Investigation or 10 Solid Waste Management Units 
Seneca Army Depo~ Romulus, New York 

Delivery Order 0004, Parsons Main Project No.: 720W-07000 
Submittal: Dra[t Final 

1.0 

2.0 

3.0 

January 8, 1993 
Revision C 

TABLE OF CONTENTS 

INTRODUCTION 

1.1 PURPOSE 

1.2 SCOPE 

1.3 BACKGROUND 

1.4 APPROACH TO CERCLA INVESTIGATION 

1.5 WORKPLAN ORGANIZATION 

SITE CONDITIONS 

2.1 CLIMATE 

2.2 PHYSICAL SETTING 

2.3 TOPOGRAPHY 

2.4 GEOLOGIC SETTING 

2.5 HYDROGEOLOGY 

2.5.1 Regional 

2.5.2 Local 

2.6 SURFACE WATER SETTING 

DATA QUALITY OBJECTIVES 

3.1 

3.2 

3.3 

3.4 

INTRODUCTION 

DQO STAGE 1: IDENTIFICATION OF DECISION TYPES 

3.2.1 Identification of Major Decision 

3.2.2 Identification and Involvement of Data Users 

3.2.3 Evaluation of Available Information 

3.2.4 Development of Conceptual Model 

DQO STAGE 2: IDENTIFICATION OF DATA USES AND NEEDS 

3.3.1 Data Uses 

3.3.2 Data Types 

3.3.3 Data Quality Needs 

3.3.3 .1 Appropriate Analytical Levels 

3.3.3.2 Contaminants of Interest 

3.3.3.3 Required Detection Limits 

3.3.4 Data Quantity Needs 

3.3.5 Evaluation of Sampling and Analysis Options 

3.3.5.1 Sampling and Analysis Components 

3.3.5.2 Sampling and Analysis Approach 

STAGE 3: DESIGN OF DATA COLLECTION PROGRAM 

1-1 

1-1 

1-1 

1-2 

1-4 

1-9 

2-1 

2-1 

2-1 

2-1 

2-1 

2-3 

2-3 

2-8 

2-9 

3-1 

3-1 

3-1 

3-1 

3-2 

3-2 

3-3 

3-3 

3-3 

3-8 
3-8 
3-8 
3-9 

3-9 

3-10 

3-10 

3-10 

3-11 

3-12 

Page iv 
V:\ENVIR\SENECA\SWMUPLAN.FIN\TOC Drart #5 



Wor:tplan for CERCLA Investigation of 10 Solid Waste Management Units 
Seneca Army Depot, Romulus, New York 

Delivery Order 0004, Parsons Main Project No.: 720229-07000 
Submittal: Draft Final 

4.0 

January 8, 1993 
Revision C 

TABLE OF CONTENTS 

(Continued) 

DESCRIPTION OF SWMUs TO BE INVESTIGATED 4-1 

4-1 

4-1 

4-3 

4-3 

4-3 

4-3 

4-3 

4-6 

4-6 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

4.8 

4 .9 

SEAD-4: MUNITIONS WASHOUT FACILITY LEACH FIELD 

4.1.1 Operating Practices 

4.1.2 Existing Analytical Data 

SEAD-11 : OLD CONSTRUCTION DEBRIS LANDFILL 

4.2.1 Operating Practices 

4.2.2 Existing Analytical Data 

SEAD-13: IRFNA DISPOSAL SITE 

4. 3 .1 Operating Practices 

4.3.2 Existing Analytical Data 

SEAD-16: BUILDING S-311 - ABANDONED DEACTIVATION 

FURNACE 

4.4.1 Operating Practices 

4.4.2 Existing Analytical Data 

SEAD-17: BUILDING 367 - EXISTING DEACTIVATION 

FURNACE 

4.5.1 Operating Practices 

4.5 .2 Existing Analytical Data 

SEAD-24: ABANDONED POWDER BURNING PIT 

4.6.1 Operating Practices 

4.6.2 Existing Analytical Data 

SEAD-25: FIRE TRAINING AND DEMONSTRATION PAD 

4. 7 .1 Operating Practices 

4. 7 .2 Existing Analytical Data 

SEAD-26: FIRE TRAINING PIT AND AREA 

4. 8 .1 Operating Practices 

4.8.2 Existing Analytical Data 

SEAD-45: OPEN DETONATION FACILITY 

4. 9 .1 Operating Practices 

4.9.2 Existing Analytical Data 

4-6 

4-8 

4-8 

4 .10 SEAD-57: EXPLOSIVE ORDNANCE DISPOSAL AREA 

4-8 

4-8 

4-10 

4-10 

4-10 

4-10 

4-10 

4-10 

4-13 

4-13 

4-13 

4-13 

4-13 

4-16 

4-16 

4-16 

4-18 

4-18 

4.10.1 Operating Practices 

4 .10.2 Existing Analytical Data 

Pagev 
V:\ENVIR\SENECA\SWMUPLAN.PIN\TOC Draft # 5 



) 

Workplan for CERCLA Investigation of 10 Solid Waste Management Unil.s 
Seneca Army Depot, Romulus, New York 

Delivery Order 0004, Parsons Main Project No.: 720229--07000 
Submittal: Draft Final 

5 .0 

January 8, 1993 
Revision C 

TABLE OF CONTENTS 

(Continued) 

SWMU INVESTIGATIONS 

5.1 INTRODUCTION 

5.2 SWMU-SPECIFIC SAMPLING PROGRAM 

5.2.1 SEAD-4: Munitions Washout Facility Leach Field 

5.2.1.1 Chemicals of Interest 

5.2.1.2 Media To Be Investigated 

5.2.1.3 Analytical Program 

5.2.1.4 Handling UXOs and Explosives 

5.2.2 SEAD-11: Old Construction Debris Landfill 

5.2.2.1 Chemicals of Interest 

5.2.2.2 Media To Be Investigated 

5.2.2.3 Analytical Program 

5.2.2.4 Handling UXOs and Explosives 

5.2.3 SEAD-13: IRFNA Disposal Site 

5.2.3.1 Chemicals of Interest 

5.2.3.2 Media To Be Investigated 

5.2.3.3 Additional Information 

5.2.3.4 Analytical Program 

5.2.3.5 Handling UXOs and Explosives 

5.2.4 SEAD-16: Bldg. S-311-Abandoned Deactivation Furnace 

5.2.4.1 Chemicals of Interest 

5.2.4.2 Media To Be Investigated 

5.2.4.3 Analytical Program 

5.2.4.4 Handling UXOs and Explosives 

5.2.5 SEAD-17: Bldg. 367 - Existing Deactivation Furnace 

5.2.5.1 Chemicals of Interest 

5.2.5.2 Media To Be Investigated 

5.2.5.3 Analytical Program 

5.2.5.4 Handling UXOs and Explosives 

5.2.6 SEAD-24: Abandoned Powder Burning Pit 

5.2.6.1 Chemicals of Interest 

5.2.6.2 Media To Be Investigated 

5.2.6.3 Analytical Program 

5.2.6.4 Handling UXOs and Explosives 

5-1 

5-1 

5-8 

5-8 

5-10 

5-10 

5-12 

5-12 

5-13 

5-13 

5-13 

5-16 

5-16 

5-17 

5-17 

5-19 

5-20 

5-21 

5-21 

5-21 

5-21 

5-22 

5-24 

5-24 

5-24 

5-25 

5-25 

5-27 

5-27 

5-27 

5-28 

5-28 

5-30 

5-30 

Page vi 
V:\ENVIR\SENECAISWMUPLAN.FIN\TOC Draft #5 



Workplan for CERCLA Investigation of 10 Solid Waste Management Units 
Seneca Army Depot, Romulus, New York 

Delivery Order 0004, Parsons Main Project No.: 720229-07000 
Submittal: Draft Final 

6.0 

January 8, 1993 
Revision C 

5.3 

5.2.7 

5.2.8 

5.2.9 

TABLE OF CONTENTS 
(Continued) 

SEAD-25: Fire Training and Demonstration Pad 

5.2.7.1 Chemicals of Interest 

5.2.7.2 Media To Be Investigated 

5.2.7.3 Analytical Program 

5.2.7.4 Handling UXOs and Explosives 

SEAD-26: Fire Training Pit and Area 

5.2.8.1 Chemicals of Interest 

5.2.8.2 Media To Be Investigated 

5.2.8.3 Analytical Program 

5.2.8.4 Handling UXOs and Explosives 

SEAD-45: Open Detonation Facility 

5.2.9.1 Chemicals of Interest 

5.2.9.2 Media To Be Investigated 

5.2.9.3 Analytical Program 

5.2.9.4 Handling UXOs and Explosives 

5.2.10 SEAD-57: Explosive Ordnance Disposal Area 

5. 2 .10 .1 Chemicals of Interest 

5.2.10.2 Media To Be Investigated 

5.2.10.3 Analytical Program 

5.2.10.4 Handling UXOs and Explosives 

DATA REDUCTION, ASSESSMENT AND INTERPRETATION 

5 .3 .1 Geophysical 

5.3.2 Soils 

5.3.3 Surface Water and Sediment 

5.3.4 Groundwater 

5.3.5 Comparison to Background 

5.3.5.1 Objective 

5.3.5.2 Statistical Comparisons 

5.3.6 Survey 

PLANS, MANAGEMENT AND REPORTING 

5-31 

5-31 

5-31 

5-33 

5-33 

5-33 

5-35 

5-35 

5-36 

5-37 

5-37 

5-37 

5-37 

5-39 

5-39 

5-40 

5-40 

5-40 

5-42 

5-42 

5-43 

5-43 

5-44 

5-44 

5-44 

5-45 

5-45 

5-45 

5-45 

6-1 

6-1 

6-1 

6.1 SCHEDULING 

6.2 STAFFING 

Page vii 
V:\ENVIR\SENECA\SWMUPLAN.FIN\TOC Draft #5 



Workplan for CERCLA Investigation or 10 Solid Wa.te Management Units 
Seneca AroJ'j Depo~ Romulus, New York - 1 

January 8, 1993 
Revision C 

6.3 

TABLE OF CONTENTS 

(Continued) 

DATA REPORTING 

6.3 .1 Work Plan Deviations 

6.3.2 Laboratory Data Reports 

6.3.3 Monthly Field Activitiy Reports 

6.3.4 Sampling Letter Reports 

6.3.5 Quarterly Reports 

6.3.6 Final Report 

Delivery Order 0004, Pan,ons Main Project No.: 71JJ129-07000 
Submitu1I: DraFt Final 

6-4 
6-4 
6-4 
6-4 
6-5 
6-5 
6-6 

Page viii 
V:\ENVIR\SENECA\SWMUPLAN.FIN\TOC Draft #5 



( / 



Workplan for CERCLA Investigation of 10 Solid Waste Management Uniu 
Seneca Army Depot, Romulu,, New York 

Delivery Order 0004, Panons Main Project No.: 720229-07000 
Submitta l: Draft Final 

1-1 

2-1 

2-2 

2-3 

2-4 

4-1 

4-2 

4-3 

4-4 

4-5 

4-6 

4-7 

4-8 

4-9 

4-10 
5-1 

5-2 

5-3 

5-4 

5-5 

5-6 

5-7 

5-8 

5-9 
5-10 
6-1 

6-2 

January S. 1993 
Revision C 

LIST OF FIGURES 

Location Map 

Regional Geologic Map 

Regional Bedrock Stratigraphy 

Regional Physiographic Map 

Overall Site Plan and SWMU/AOC Location Map 

Site Plan for SEAD-4: Munitions Washout Facility Leach Field 

Site Plan for SEAD-11: Old Construction Debris Landfill 

Site Plan for SEAD-13: Inhibited Red Fuming Nitric Acid (IRFNA) 
Disposal Site 

Site Plan for SEAD-16: Abandoned Deactivation Furnace (Bldg. S-311) 

Site Plan for SEAD-17: Existing Deactivation Furnace (Bldg. 367) 

Site Plan for SEAD-24: Abandoned Powder Burning Pit 

Site Plan for SEAD-25: Fire Training and Demonstration Pad 

Site Plan for SEAD-26: Fire Training Pit and Area 

Site Plan for SEAD-45: Open Detonation Facility 

Site Plan for SEAD-57: Explosive Ordnance Disposal Area 

Sampling Locations for SEAD-4: Munitions Washout Facility Leach 
Field 

Sampling Locations for SEAD-11 : Old Construction Debris Landfill 

Sampling Locations for SEAD-13: Inhibited Red Fuming Nitric 
Acid (IRFNA) Disposal Site 

Sampling Locations for SEAD-16: Abandoned Deactivation Furnace 
(Bldg. S-311) 

Sampling Locations for SEAD-17: Existing Deactivation Furnace 
(Bldg. 367) 

Sampling Locations for SEAD-24: Abandoned Powder Burning Pit 

Sampling Locations for SEAD-25: Fire Training and Demonstration Pad 

Sampling Locations for SEAD-26: Fire Training Pit and Area 

Sampling Locations for SEAD-45: Open Detonation Facility 

Sampling Locations for SEAD-57: Explosive Ordnance Disposal Area 

SWMU Investigation Schedule 

Project Organization 

1-3 

2-2 

2-4 

2-5 

2-10 
4-2 
4-4 

4-5 

4-7 

4-9 

4-11 

4-12 

4-14 
4-15 

4-17 

5-9 
5-14 

5-18 

5-23 

5-26 

5-29 
5-32 

5-34 

5-38 

5-41 

6-2 

6-3 

Page ix 
V:\ENVIR'SENECA\.5WMUPLAN.FIN\TOC Draft #5 



Worl:plan for CERCLA Investigation of 10 Solid Waste Management Units 
Seneca Army Depot, Romulus, New Yori: 

Delive,y Order 0004, Parsons Main Project No.: ~07000 
Submittal: Draft Final 

1-1 
1-2 
2-1 

3-1 

5-1 

5-2 

5-3 

5-4 

Janua,y 8, 1993 
Revision C 

LIST OF TABLES 

List of SWMUs and AOCs Identified at Seneca Army Depot 

Solid Waste Management Units to be Investigated 

Average Background Concentrations of Selected Heavy Metals in 
Rocks, Soils, and Sediments 

Conceptual Model for SWMUs 

Summary of Chemical Constituents of Concern 

SWMU-Specific EPA Analytical Methods and Selection Rationale 

Summary of Sampling and Analysis 

EPA-Recommended Statistical Methods 

1-5 

1-8 

2-6 

3-4 

5-2 

5-3 

5-5 

5-46 

Pagex 
V:\ENVJR\SENECA\SWMUPLAN.FIN\TOC Draft #5 



Workplan for CERCLA Investigation of 10 Solid Waste Management Units 
Seneca Army Depo~ Romulus, N""' Yort 

A 
B 
C 
D 
E 

J111uaiy 8, 1993 
RfflliooC 

LISI' OF APPENDICES 

Field Sampling and Analysis Plan 
Health and Safety Plan 
Chemical Data Acquisition Plan 
Existing Analytical Data for SWMUs 
Response to EPA and NYSDEC Comments 

Delivery Order 0004, Panons Main Project No.: 72022.9-07000 
Submittal: Draft l'"mal 

Pap Ji 
V:\ENVIR\SBNECA'SWMUPLAN.FIN\TOC Dralt #5 



Wortplan for CERCLA inveltigation oC 10 Solid Waste Management Unii. 
Seneca Army Depo~ Romulus, N.,.., Y ort 

Delivery Order 0004, Parsons Maio Project No.: 720229-07000 
Submittal: Draft F"mal 

AOC 
ARAR 
BP 
CaCO3 

CERCLA 
CDAP 
CFR 
CRZ 
2,6-DNT 
2,4-DNT 
DQO 
DRMO 
E 
EM 
BOD 
EP 
EPA 
ESI 
eV 
FID 
FS 
FSAP 
ft 
GPR 
HFA 
HMX 
IAG 
IP 
L 
m 
MCL 
MCLG 

January S. 1993 
R.eoiliaaC 

LIST OF ACRONYMS AND ABBREVIATIONS 

Area of Concern 
Applicable or Relevant and Appropriate Requirement 
Before Present 

Calcium Carbonate 
Comprehensive Environmental Response, Compensation, and Liability Act 
Chemical Data Acquisition Plan 
Code of Federal Regulations 
Contamination Reduction Zone 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
Data Quality Objective 
Defense Reutilization and Marketing Office 
East 
electromagnetic 
Explosive Ordnance Disposal 
Extraction Procedure 
U.S. Environmental Protection Agency 
Expanded Site Inspection 
electron volts 
Flame Ionization Detector 
Feasibility Study 
Field Sampling and Analysis Plan 
feet 
Ground-Penetrating Radar 
Human Factors Applications Inc. 
Octahydro-1,3 ,5, 7-Tetranitro-1,3,5-7-Tetrazocine 
Interagency Agreement 
Ionization Potential 
Liter 
meter 
Maximum Contaminant Level 
Maximum Contaminant Level Goal 

Papidi 
V:\ENVIR\SENECA\SWMUPLAN.PIN\TOC Dnlt #S 



Wortplan foe CERCLA Investigation of 10 Solid Was1.e Management UnitJ 
Seneca Anirj Depo~ Romulus, New Yori: 

Delivery Order 0004, Panoas Main Project No.: 720229-07000 
Submillal: Draft F'-,nal 

mg 
MS 
MSD 
MSL 
mg/L 
NAPL 
NPL 
NYSDEC 
NYSDWS 
NTUs 
OB 
OD 
OVA 
OVM 
PA 
PAHs 
PCBs 
PEP 
PID 
ppm 
PVC 
QA 
QAPP 
QA/QC 
QC 
RAS 
RCRA 
RDX 
RI/FS 
RQD 
SAS 
SEAD 
SIR 

Jaouary 8, 1993 
RffliooC 

LISI' OF ACRONYMS AND ABBREVIATIONS 
(Continued) 

milligram 
Matrix Spike 
Matrix Spike Duplicate 
Mean Sea Level 
milligrams per liter 
Non-Aqueous Phase Liquids 
National Priority List 
New York State Department of Environmental Conservation 
New York State Drinking Water Standard 
Nephelometric Turbidity Units 
Open Bum Facility 
Open Detonation Facility 
Organic Vapor Analyzer 
Organic Vapor Monitor 
Preliminary Assessment 
Polynuclear Aromatic Hydrocarbons 
Polychlorinated Biphenyls 
Propellants, Explosives and Pyrotechnics 
Photoionization Detector 
parts per million 
Polyvinyl Chloride 
Quality Assurance 
Quality Assurance Project Plan 
Quality Assurance/Quality Control 
Quality Control 
Routine Analytical Services 
Resource Conservation and Recovery Act 
Hexahydro-1,3 ,5-Trinitro-1,3,5-Triazine 
Remedial Investigation/Feasibility Study 
Rock Quality Designation 
Special Analytical Services 
Seneca Army Depot 
Subsurface Interface Radar 

Pa,ellii 
V:\ENVIR'SENECA'SWMUPu.N.PIN\TOC Draft #S 



Wortplan for CERCLA IDVe1tigation oC 10 Solid Wute Management Uniu 
Seneca Army Depot. Romulus, N""" Yort 

Delivcty Order 0004, Panons Main Project No.: 720229-07000 
Submiual: Draft F'"inal 

sow 
SWMU 
TAGM 
Tetryl 
2,4,6-TNT 
TOC 
TOX 
ug/L 
USACE 
USAEHA 
USATHAMA 
uses 
uxo 
VOA 
voe 
WP 
w 

Janua,y 8, 1993 
RcwiionC 

LIST OF ACRONYMS AND ABBREVIATIONS 
(Continued) 

Statement of Work 
Solid Waste Management Unit 
Technical and Administrative Guidance Manual 
Methyl-2,4,6-Trinitrophenylnitramine 
2,4,6-Trinitrotoluene 
Total Organic Carbon 
Total Organic Halogens 
micrograms per liter 
United States Army Corps of Engineers 
U.S. Army Environmental Hygiene Agency 
United States Army Toxic and Hazardous Materials Agency 
Unified Soil Classification System 
Unexploded Ordnance 
Volatile Organic Analyte 
Volatile Organic Compound 
Work Plan 
West 

Pa,eliv 
V:\ENVIR\SENBCA'SWMUPLAN.PIN\TOC Dnft fl 



Wortplan for CERCLA Investigation of 10 Solid Waste Management Units 
Seneca Army Depot, Romulus, New Y od 

LIST OF REFERENCES 

Delivery Order 0004, Panom Main Project No.: 7'1JJ129-07fH,J 

Submittal: Draft !'"anal 

Crain, L.J., "Groundwater Resources of the Western Oswego River Basin, New York, "U.S. 
Geological Survey and State of New York Basin Planning Report ORB-5, 1974. 

ERCE Draft - Final Solid Waste Management Unit Classification Report: Seneca Army Depot, 
Romulus, New York. ERCE. April 12, 1991. 

LaSala, A.M.Jr., Groundwater Resources of the Erie-Niagara Basin, New York Conservation 
Department with Resources Commission, 1968. 

Levinson, A.A., "Introduction to Exploration Geochemistry," Applied Publishing, 2nd Edition, 924p, 
1980. 

Mozola, Andrew J., "The Groundwater Resources of Seneca County, N.Y., "Bulletin CW-26, 
Water Power and Control Commission, Department of Conservation, State of New York, Albany, 
New York, 1951. 

New York State Department of Environmental Conservation (NYSDEC), 1989. Division of 
Technical and Administrative Guidance Memorandum (TAGM): Habitat Based Assessment 
Guidance Document For Conducting Environmental Risk Assessments at Hazardous Waste Sites 
(Draft). 

U.S. Army Environmental Health Laboratory (USAEHL), 1960. MEDEI_E August 16, 1960, 
transmittal letter for Sanitary Engineering Study No. 3642E4-60 pertaining to disposal of IRFNA 
by soil absorption at Seneca Ordnance Depot. 

U.S. Army Environmental Hygiene Agency (USAEHA), 1988. Interim Final Reports Groundwater 
Contamination Survey No. 38-26-0868-88: "Evaluation of Solid Waste Management Units, Seneca 
Army Depot." 

U.S. Army Toxic and Hazardous Materials Agency (USATHAMA), Initial Installation Assessment 
of Seneca Army Depot, New York, Report No. AMXTH-IR-A-157, 1980 

U.S. Environmental Protection Agency (EPA), "Statistical Analysis of Groundwater Monitoring Data 
at RCRA Facilities, April 1989 (EPA/530-SW-89-026 and NTIS number PB89-151047) 

Janua,y 8, 1993 
RffllianC 

Pag,eJII,' 
V:\ENVIR'SENECA\SWMUPv.N.PIN\TOC Dntt #S 



Wortplan for CERCI.A Investigation oC 10 Solid Waste Management Units 
Seneca Arm'j Depot. Romulus, New Yort 

LIST OF REFERENCES 
(Continued) 

Delivery Order 0004, Panooo Main Project No.: 720Z29--07000 
Submitlal: Draft P-lll&I 

U.S. Environmental Protection Agency (EPA), 1980. Installation Assessment of Seneca Army 
Depot: Report No. 157. January 1980. 

U.S.Environmental Protection Agency (EPA), 1987. Data Quality Objectives for Remedial Response 
Activities , Development Process, EPA 540/G87/003 (OSWER Directive 9355.07B). 

U.S. Environmental Protection Agency (EPA). 1987. Expanded Site Inspection: Transitional 
Guidance for Fiscal Year 1988. OSWER Directive 9345.1-02. 

U.S. Environmental Protection Agency (EPA), 1991. Letter from Robert Wing of EPA Region II to 
Gary Kittell of the U.S. Army Corps of Engineers , dated September 16, 1991. 

January I. 1993 
RewiaoC 

Pap:91i 
V:\ENVIR'Sl!NBCA'SWMUPLAN.PIN\TOC Dnlt .S 



Wortplan foe CERCLA Investigation of 10 Solid Waste Management Units 
Seneca Anrrj Depot, Romulus, New Yort 

1 

January 8, 1993 
RevioiooC 

LIST OF ADDENDUM 

Geophysical Surveys 

Dclivc,y Order 0004, Parsons Main Project No.: 720Z29--07000 
Submittal: Draft Pinal 

h,e..,;( 
V:\ENVIR\SENECA'SWMUPLAN.PIN\TOC Draft #S 





Worlq,lan for CERCLA Inveatigatioo of 10 Solid Waste Management Units 
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1.0 INTRODUCTION 

1.1 PURPOSE 

Delivery Order 0004, Parsons Main Project No.: 720229--07000 

Submittal : Draft Final 

Parsons Main, Inc. (Parsons Main) has been retained by the U.S. Army Corps of Engineers to develop 

Work Plans to conduct preliminary site investigations at the Seneca Army Depot (SEAD). The areas to 

be investigated under this Work Plan include ten Solid Waste Management Units (SWMUs) at SEAD. 

The work will be performed according to the requirements of the New York State Department of 

Environmental Conservation (NYSD EC), the U.S. Environmental Protection Agency, Region II (EPA), 

and the Interagency Agreement (JAG). The purpose of this investigation will be to determine whether 

hazardous constituents or wastes have been released to the environment at each of the ten SWMUs to be 

investigated and to evaluate potential threats to human health, welfare, and the environment. The format 

of this Work Plan is based on the requirements of EPA (EPA 1987). This EPA document provides 

guidance for Expanded Site Inspections (ESI). 

1.2 SCOPE 

This investigation is similar in format, but not as extensive as an RI/FS investigation. It will be more 

descriptive than a RCRA Facility Assessment (RFA) sampling visit, and less detailed than the RI/FS 

investigation process. Since ESis are being conducted at each of the 10 SWMUs, these SWMUs are now 

classified as Areas of Concern (AOC). In this document, the terms (AOC and SWMU) are used 

interchangably, since each of these ten SWMUs has been designated as an AOC. After completion of 

the final report for this investigation, if an AOC is determined to pose a threat to human health, welfare 

or the environment, a CERCLA Remedial Investigation (RI) may be undertaken. 

The JAG sets forth an incremental agenda which begins with the initial identification of each SWMU and 

culminates with a Record of Decision (ROD) for each SWMU requiring a remedial action. In some 

instances, it may be clear that after conducting a preliminary investigation, a SWMU poses little threat 

to human health and the environment and enough evidence exists to eliminate this SWMU from further 

consideration by classifying this SWMU as a No-Action SWMU. In other cases, the SWMU will be 

investigated as an AOC. Following this, a Remedial Investigation/Feasibility Study (RI/FS) may be 

required to gain enough data to prepare a ROD. 

In subsection 10.6 of the JAG, AOC completion reports are described. In accordance with Section 10.6, 

the Army is required to prepare a completion report for AOCs that pose no threat to public health or 
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welfare or to the environment. The completion report provides certification and documentation that the 

AOC in question does not constitute a threat to public health, welfare or to the environment. 

Seneca anticipates that the site investigation may reveal that one or more of the ten AOCs will pose no 

threat to human health or welfare or to the environment. For these cases, the professional opinions and 

recommendations contained in the final report will constitute the completion report described in Section 

10.6 of the IAG. For those AOCs that are determined to pose a threat to public health or welfare or to 

the environment, an RI/FS will be performed in accordance with the mandate of the IAG paragraph 10.9. 

1.3 BACKGROUND 

SEAD is a 10,587-acre facility in Seneca County, Romulus, New York, that has been owned by the 

United States Government and operated by the Department of the Army since 1941. Figure 1-1 identifies 

the location of SEAD. Since its inception in 1941, SEAD's primary mission has been the receipt, 

storage, maintenance, and supply of military items. This function includes disposal of military 

ammunition and explosives by burning and detonation. 

In May 1979, the US Army Toxic and Hazardous Materials Agency (USATHAMA) began conducting 

an evaluation of SEAD. This evaluation was undertaken "to assess the environmental quality of SEAD 

with regard to the use, storage, treatment, and disposal of toxic and hazardous materials" and "define any 

conditions which may adversely affect the health and welfare or result in environmental degradation" 

(USATHAMA 1980). The report concluded that geological conditions are such that contaminants, if 

present, could migrate in surface or subsurface waters. 

In November 1986, SEAD applied for a Part B Resource Conservation and Recovery Act (RCRA) Permit 

to operate a hazardous waste storage facility, SWMU designation (SEAD-1), a polychlorinated biphenyl 

storage facility (SEAD-2) and a deactivation furnace (SEAD-17). The open burning (OB) facility and 

the open detonation (OD) facility (SEAD-23 and SEAD-45, respectively) are also currently under interim 

status. Under the RCRA Hazardous and Solid Waste Amendments of 1984 (HSWA), Part B Permits 

issued after November 8, 1984, require identification and corrective action at any SWMU located on the 

installation that is releasing hazardous constituents or hazardous wastes to the environment. This 

requirement applies to all SWMUs regardless of when the wastes were placed therein. 
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Closure under RCRA guidelines was deferred when the SEAD was proposed for the National Priority 

List (NPL). In August 1990, SEAD was added to EPA's Superfund list and subsequent remediation of 

targeted problem sites became regulated under CERCLA guidelines. An agreement was made with the 

EPA Region II and NYSDEC to integrate the Army's RCRA corrective action obligations with CERCLA 

response obligations to facilitate overall coordination of investigations mandated at SEAD. Therefore, 

any required future investigations will be based on CERCLA guidelines and RCRA shall be considered 

an Applicable or Relevant and Appropriate (ARAR) Requirement pursuant to Section 121 of CERCLA. 

As mandated by the EPA Region II and by NYSDEC, the U.S. Army Corps of Engineers commissioned 

the "Solid Waste Management Unit Classification Report" at SEAD (ERCE 1991). This work was 

performed to evaluate the effects of past solid waste management practices at identified SWMUs on the 

facility and to classify each as areas where "No Action is Required" or as "Areas of Concern" (AOCs). 

Areas of Concern include both (a) SWMUs where releases of hazardous substances may have occurred 

and (b) locations where there has been a release or threat of a release into the environment of a hazardous 

substance or constituent (including radionuclides) under CERCLA. AOCs may include, but need not be 

limited to, former spill areas, landfills, surface impoundments, waste piles, land treatment units, transfer 

stations, wastewater treatment units, incinerators, container storage areas, scrap yards, cesspools and 

tanks with associated piping tha:t are known to have caused a release into the environment or whose 

integrity has not been verified. 

The total number of SWMUs and AOCs identified in the ERCE study is presented on Table 1-1. Of the 

69 SWMUs and AOCs identified in the ERCE study, the eight highest priority SWMUs and two moderate 

priority AOCs have been selected by the Army for further investigation (refer to subsection 1.4 for 

further discussion of selection process). These ten units, presented on Table 1-2, are the subject of this 

investigation. Following completion of the ERCE report, three additional SWMU's have been added by 

the Army, bringing the total to 72. The final number of SWMUs and AOCs to be investigated is being 

negotiated between the Army and NYSDEC/EPA and is contingent upon securing additional funds from 

the Defense Environmental Restoration Account as provided by the United States Congress. 

In addition to the SWMU investigations to be performed under this contract, additional investigations 

currently being undertaken include a Remedial Investigation/Feasibility Study (RI/FS) at the Incinerator 

Ash Landfill (SEAD-3, 6, 8, 14, and SEAD-15) and an RI/FS at the Open Bum Facility (SEAD-23). 

1.4 APPROACH TO CERCLA INVESTIGATION 

The Army, as a matter of policy, is commencing CERCLA investigations at SWMUs prior to reaching 

final resolution on the proper classification for all SWMUs by EPA and NYSDEC. The Army is 
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LIST OF SWMUs AND AOCs IDENTIFIED AT SENECA ARMY DEPOT 

imll!:llgll lilii!il! 1·111111,11 1 i1 :i 11::'. ; t' jJ 

3'11111,1111 ti 1"' ···· i ir~, !'l1tii,i11 ••••••••1:•••••I•••:••••••••······•·• ·•-•·•···········••·•······· 

{ · .. ··• 

JA~!gijJfig# f •. < t·.·.•.•.·.·.} i ,:::;::?. •·•·•····•·• · .. ·. @) .. 

SEAD- 1 Hazardous Waste Container Storage Facility: Bldg. 307 

SEAD- 2 IPCB Transformer Storage: Bldg. 301 

SEAD- 3a OCncinerator Cooling Water Pond 

SEAD-4° Munitions Washout Facility Leach Field 

SEAD-5 Sewage Sludge Waste Pile 

SEAD-6a Abandoned Ash Landfill 

SEAD-7 Shale Pit 

SEAD- ga Non-Combustible Fill Area 

SEAD-9 Old Scrap Wood Site 

SEAD-10 !Present Scrap Wood Site 

SEAD-llb bid Construction Debris Landfill 

SEAD-12 Radioactive Waste Burial Sites (3) 

SEAD-13b IRFNA Disposal Site 

SEAD-14a Refuse Burning Pits 

SEAD-15a !Abandoned Incinerator Building 

SEAD-16° !Abandoned Deactivation Furnace: Bldg. S-311 

SEAD-17° !Existing Deactivation Furnace: Bldg. 367 

SEAD-18 Classified Document Incinerator: Bldg. 709 

SEAD-19 Classified Document Incinerator: Bldg. 801 

SEAD-20 Sewage Treatment Plant No. 4 

SEAD-21 Sewage Treatment Plant No. 715 

SEAD-22 Sewage Treatment Plant No. 314 

SEAD-23a Open Burning Facility 

SEAD-24° !Abandoned Powder Burning Pit 

SEAD-25° 
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LIST OF SWMUS AND AOCS IDENTIFIED AT SENECA ARMY DEPOT 

SEAD-26° 

SEAD-27 ldg. 360 Steam Cleaning Waste Tank 

SEAD-28 ldg. 360 Underground Waste Oil Tanks (2) 

SEAD-29 ldg. 732 Underground Waste Oil Tank 

SEAD-30 ldg. 118 Underground Waste Oil Tank 

SEAD-31 ldg. 117 Underground Waste Oil Tank 

SEAD-32 ldg. 718 Underground Waste Oil Tanks (2) 

SEAD-33 ldg. 121 Underground Waste Oil Tank 

SEAD-34 ldg. 319 Underground Waste Oil Tanks (2) 

SEAD-35 ldg. 718 Waste Oil-Burning Boilers (3) 

SEAD-36 ldg. 121 Waste Oil-Burning Boilers (2) 

SEAD-37 ldg. 319 Waste Oil-Burning Boiler 

SEAD-38 ldg. 2079 Boiler Blowdown Leach Pit 

SEAD-39 ldg. 121 Boiler Blowdown Leach Pit 

SEAD-40 ldg. 319 Boiler Blowdown Leach Pit 

SEAD-41 ldg. 718 Boiler Blowdown Leach Pit 

SEAD-43 ld Missile Propellant Test Lab (Bldg. 606) 

SEAD-44 

SEAD-45° en Detonation Facility 

SEAD-46 

SEAD-47 adiation Calibration Source Storage (Bldgs. 321 and 806) 

SEAD-48 

SEAD-49 

SEAD-50 
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LIST OF SWMUS AND AOCS IDENTIFIED AT SENECA ARMY DEPOT 

1://

1llilll1: 
SEAD-51 erbicide Usage - perimeter of high security area 

SEAD-52 mmunition Breakdown Area (Bldgs. 608 and 612) 

SEAD-53 

SEAD-54 sbestos Storage Igloos 

SEAD-55 

SEAD-56 !Herbicide and Pesticide Storage 

SEAD-57c !Explosive Ordnance Disposal Area 

SEAD-58 !Booster Station (Building 2131) 

SEAD-59 !Fill Area (West of Building 135) 

SEAD-60 IOil Discharge (Building 609) 

SEAD-61 !Underground Waste Oil Tank (Building 718) 

SEAD-62 !Nicotine Sulfate Disposal Area (south side of road, between Buildings 606 and 612) 

SEAD-63 !Miscellaneous Components Burial Site 

SEAD-64 !Garbage Disposal Areas (Derris Landfill south of storage pad) 

SEAD-65 !Acid Storage Pad 

SEAD-66 !Pesticide Storage Area (Near Buildings 5 and 6) 

SEAD-67 !Dump Site (East of Sewage Treatment Plant No. 4) 

SEAD-68 !Pest Control Shop (Building S-335) 

SEAD-69 !Disposal Area (Building 606) 

SEAD-70 !Building 2110 Fill Area 

SEAD-71 

SEAD-72 ixed Waste Storage Facility (Bldg. 803) 

NOTES: • These units have already been identified as AOCs and RI/FS activities have been initiated at these sites. 
b These units are moderate priority AOCs (included in this study). 
c These units are highest priority SWMUs (included in this study) . 
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SEAD-4 

SEAD-11 

SEAD-13 

TABLE 1-2 

TEN SOLID WASTE MANAGEMENT UNITS AND AREAS OF 
CONCERN TO BE INVESTIGATED 

SWMU Munitions Washout Facility Leach Field 

AOC Old Construction Debris Landfill 

AOC Inhibited Red Fuming Nitric Acid (IRFNA) Disposal Site 

SEAD-16 SWMU Abandoned Deactivation Furnace (Bldg. S-311) 

SEAD-17 

SEAD-24 

SEAD-25 

SEAD-26 

SEAD-45 

SEAD-57 
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Open Detonation Facility 
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proceeding with the investigation of only those units on which the Army and the regulatory agencies 

concur. The Army and the regulatory agencies are in agreement with respect to the classification of all 

ten SWMUs scheduled for investigation under this Work Plan. However, the Army and the regulatory 

agencies are currently in dispute in regards to the classification of approximately 30 other SWMUs. 

The Army is investigating SWMUs that have been determined to be Areas of Concern (AOCs) which 

pose the greatest potential risk to human health and the environment as determined by the findings of the 

SWMU Classification Report (ERCE 1991). The Army is proceeding on a worst first basis . The 

currentWork Plan proposes to investigate all of the SWMUs that have been classified as high priority 

units . High priority units are defined as those units for which a release of a hazardous waste has been 

reported or a release is likely to have occurred (ERCE 1991). This Work Plan also proposes to 

investigate two of the ten units classified as moderate priority AOCs (ERCE 1991). 

1.5 WORK PLAN ORGANIZATION 

This Work Plan consists of six sections and five appendices . Section 1.0 (Introduction) provides 

objectives of the Work Plan, background information regarding the site, and general information 

regarding the procedures and requirements stated in the Work Plan. Section 2.0 (Site Conditions) 

describes the physical conditions of SEAD including climate, physical setting, topography, geologic 

setting, hydrogeology and surface waters. Section 3.0 (Data Quality Objectives) identifies the data uses 

and needs for the investigation. Section 4.0 (Description of SWMUs to be Investigated) provides a 

description of each SWMU and identifies the former or current operating procedures. Section 5.0 

(SWMU Investigations) identifies the sampling locations, the rationale, logistics, and frequency for the 

samples, as well as the analytical program to be implemented at each SWMU. Section 6.0 (Plans and 

Management) describes the schedule to complete this Work Plan and the staff that will be used. 

Appendix A (Field Sampling and Analysis Plan) provides a description of the pre-sample considerations, 

field operations, post sample collection considerations, and sample packaging. Appendix B (Health and 

Safety Plan) documents the procedures and equipment necessary to allow safe working conditions on site. 

Appendix C (Chemical Data Acquisition Plan) provides a description of the analytical methodologies to 

be used and a description of the standard operating procedures and Quality Assurance/Quality Control 

(QA/QC) requirements for the laboratory. Appendix D (Existing Analytical Data for SWMUs) provides 

copies of existing data tables for selected SWMUs. Appendix E (Response to Comments) provides 

responses to EPA and NYSDEC comments on the Work Plan. 
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The seasonal variation in temperatures at SEAD range from an average of 23°F in January to 69°F in 

July. The annual precipitation averages approximately 30 inches. Wind directions are primarily westerly 

and west-south westerly. 

2.2 PHYSICAL SETTING 

SEAD is an active military installation that was constructed on a 10,587 acre site in 1941. SEAD is 

located on an uplands area of New York State, (generally over 600 feet in elevation), approximately 40 

miles south of Lake Ontario, near Romulus, New York (refer to Figure 1-1). The upland area for~s a 

divide separating two of the New York Finger Lakes, Cayuga Lake on the east and Seneca Lake on the 

west. Sparsely populated farmland covers most of the surrounding area. New York State Highways 96 

and 96A adjoin SEAD on the east and west boundaries, respectively . 

2.3 TOPOGRAPHY 

SEAD lies on the western side of a series of north to south trending rock terraces which separate Cayuga 

Lake on the east and Seneca Lake on the west (refer to Figure 1-1). The rock terraces range in elevation 

from 490 feet above Mean Sea Level (MSL) in northern Seneca County to as much as 1600 feet above 

MSL at the southern end of the lakes. Elevations on the depot range from 450 feet above MSL on the 

western boundary to 760 feet above MSL in the southeast comer. The depot's surface generally consists 

of a west and north sloping surface. 

2.4 GEOLOGIC SETTING 

The Finger Lakes uplands area is underlain by a broad north-to-south trending series of rock terraces 

mantled by glacial till. As part of the Appalachian Plateau, the region is underlain by a tectonically 

undisturbed sequence of Paleozoic rocks consisting of shales, sandstones, conglomerates, limestones and 

dolostones. Figure 2-1 shows the regional geology of Seneca County. In the vicinity of SEAD, 

monoclinal black shale of the Devonian age (385 million years BP), Hamilton group, dip shallowly to 

the south, 35 feet per mile, and show little evidence of tectonic disturbance, by folding or faulting. 
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Locally, the shale is a soft, grey, fissile, highly jointed upper member of the Hamilton Group. Figure 

2-2 is a stratigraphic section of Paleozoic rocks of Central New York. The shale contains interbeds of 

calcareous shale and limestone. The shale is extensively jointed or fractured at the contact with overlying 

tills. Joint spacings are 1 inch to 4 feet in surface exposures. Prominent joint directions are N 60' E, 

N 30" W and N 20" E, with the joints being primarily vertical . Corings performed on the upper 5 to 8 

feet of the bedrock at the Open Burning Grounds (OB) revealed low Rock Quality Designations (RQDs), 

i.e., <5% RQD with almost 100% recovery. This information indicates that at the glacial till /shale 

interface, the rock is highly fractured but has not weathered to the point of being unrecoverable. Much 

of the fracturing in the underlying bedrock may be attributed to the glacial event coupled with regional 

stresses. 

Pleistocene age (Wisconsinan event, 20,000 BP) glacial till deposits overlie bedrock shales. Figure 2-3 

presents an overview of the subsurface soils in the area. The site is shown on this figure as lying on the 

western edge of a large glacial till plain between Seneca Lake and Cayuga Lake. The till matrix, the 

result of glaciation, varies locally but generally consists of horizons of unsorted silt, clay, sand and 

gravel. The till would be expected to have a high percentage of clay, as they were derived from the 

underlying shales. Thicknesses of the glacial till deposits on SEAD range from 1 to 15 feet. Darien silt­

loam soils, 0 to 18 inches thick, have developed over the Wisconsinan age glacial tills. In general, the 

topographic relief associated with these soils is 3 %-8 % . 

Table 2-1 compares average metal content in shale, sandstone, limestone, soil and sediment of the Great 

Lakes for arsenic, barium, cadmium, chromium, mercury, lead and selenium. The table shows shales 

contain from 2 to more than 10 times the quantity of metals than other sedimentary rocks . This is due 

to the cation complexing capacity of the clays that make up the shales. It is probable that the soils, such 

as those at SEAD, which developed over the shales or over the tills derived from the shales, would 

contain metal values greater than those listed for average soils. 

2.5 HYDROGEOLOGY 

2.5.1 Ree;ional 

Four distinct hydrologic units have been identified within Seneca County. These include two distinct 

shale formations , a series of limestone units and unconsolidated Pleistocene glacial sediments. O·,erall , 

the groundwater in the county is very hard and, therefore, the quality is minimally acceptable for use as 

potable water. 
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Arsenic 

Barium 

Cadmium 

Chromium 

Mercury 

Lead 

Selenium 

TABLE 2-1 

AVERAGE BACKGROUND CONCENTRATIONS OF 

SELECTED HEAVY METALS IN ROCKS, SOILS AND SEDIMENTS1•2•3 

15 1 2.5 5 

700 50 100 500 

0.2 <0.1 0.1 1 

100 35 10 50 

0.5 0.07 0.05 0.03 

40 7 8 20 

0.6 NA 0.08 0.02 

NOTES: 1 Source: Levinson 1980, unless otherwise noted. 
2 All concentrations as total metals in parts per million (ppm). 

12 

NA 

2.5 

75 

0.0 

55 

NA 

3 Values are an average of samples from earth's crust, which can vary significantly. 
4 Upper 95% confidence limit of pre-mdustrial concentrations in Great Lakes sediments 

(NYSDEC 1989). 
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A substantial amount of information concerning area hydrogeology has been compiled by the state of New 

York (Mozola 1951 and Crain 1974). These are the most recent reports available and have been 

reviewed to better assess the hydrogeology of the area surrounding SEAD. Geologic cross-sections from 

Seneca Lake and Cayuga Lake have been constructed by the state of New York (Mozola 1951). This 

information suggests that a groundwater divide exists approximately halfway between these two finger 

lakes. SEAD is located on the western slope of this divide, and it is expected that the regional shallow 

groundwater flow would be westward toward Seneca Lake. Southerly flow would likely be blocked by 

the Valley Heads Moraine. Within a 4-mile radius of the site, a total of 32 wells exist for which 

information has been obtained (Mozola 1951). This information includes (1) the depth and the diameter 

of wells, (2) the individual well's yield and (3) the geological strata the well was drilled through. This 

data is useful in providing an understanding and characterization of the aquifer(s) present. A review ·of 

this information indicates that three geologic strata have been used to provide water for both domestic 

and agricultural purposes. These include (1) a bedrock aquifer, which in this area is predominantly shale, 

(2) an overburden aquifer, which includes Pleistocene sediments (glacial till) and (3) deep beds of 

limestone. The occurrence of limestone is considered to be unusual for this area and is more 

commonplace to the north. 

As of 1957, 25 area wells obtained water from the shale aquifer, six wells tapped the overburden aquifer 

and one well used the deep limestone as a source of water (Mozola 1951). For the six wells which 

utilized groundwater extracted from the overburden, the average yield was approximately 7 .5 gpm. The 

average depth of these wells was 36 feet. The geologic material which comprises the aquifer is generally 

Pleistocene till, with the exception of one well located to the northeast of the site, which is composed of 

outwash sand and gravel deposits . The yields from these overburden wells ranged from 4 to 15 gpm. 

The well located in the outwash sand and gravel deposit, drilled to 60 feet, yielded only 5 gpm. A 20-

foot hand dug well, located southeasterly from the outwash well, yielded 10 gpm (Mozola 1951). 

The information reviewed indicates that the upper portions of the shale formation would be expected to 

yield small supplies of water, adequate for domestic use. For mid-Devonian shales such as those of 

Hamilton group, the obtained yields (i.e., less than 15 gpm) are consistent with what would be expected 

for shales (LaSala 1968). The deeper portions of the shale formation (at depths greater than 235 feet) 

have provided yields up to 150 gpm. These high yields may be due to the presence of limestone cavities 

at depth. The solutioning of limestone joints can cause the formation of elongated cavities. In general, 

as the depth of penetration into the shale is increased, beyond > 100 feet, the yields decrease unless a 

limestone cavity is intercepted. A limestone cavity was noted in one well log at approximately 610 feet. 

This well, drilled to a final depth of 787 feet, yielded approximately 150 gpm. It appears that the yields 

in the upper 100 feet of shale are almost double those measured at depths below 100 feet provided that 
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a limestone cavity was not intercepted. This is consistent with what would be expected, i.e., as the depth 

of penetration is increased, the fracturing in the shale is decreased making less water available. 

As mentioned previously, in the deep portions of the shale, limestone cavities are encountered which 

provide substantial quantities of water. This source of water is considered to comprise a separate source 

of groundwater for the area. Based on the previous studies, a small number of wells in the region 

adjacent to SEAD utilize limestone as a source of water, which may be due to the drilling depths required 

to intercept this water (LaSala 1968 and Mozola 1951). 

As of 1951, approximately 95 percent of the wells have been used for domestic or farm water supply, 

and the average daily pumpage of water from the wells is around 500 gallons (0.35 gpm)( Mozola 1951). 

Approximately 5 percent of the wells in the county are used for commercial, industrial or municipal 

purposes. Seneca Falls and Waterloo, the two largest communities in the county, are in the 

hydrogeologic region which is most favorable for the development of a groundwater supply. However, 

the hardness of the groundwater is objectionable to the industrial and commercial establishments within 

these villages; therefore, they both use surface water as their municipal supplies. The villages of Ovid 

and Interlaken, both of which are without substantial industrial establishments, use groundwater as their 

public water supplies. Ovid obtains its supply from two shallow gravel-packed wells, and Interlaken is 

served by a developed seepage-spring area. Regionally, the phreatic aquifer of the unconsolidated 

surficial glacial deposits of the region would be expected to flow in a direction consistent with the ground 

surface elevations. 

2.5.2 Local 

Data concerning local groundwater resources, aquifer yield and geology of the western Oswego River 

Basin (Crain 1974) revealed that eight wells were drilled within 1 mile of the SEAD boundary. 

The water bearing material for six of the wells is shale. One of the wells along the western boundary 

is composed of calcarious shale. Another well, located within the southern boundary of SEAD, is 

composed of till. Data for six of the eight wells revealed that well yields ranged from 1 to 10 gpm with 

the southern most well yielding the greatest amounts (Crain 1974). There was no information regarding 

yields for one of the northeastern wells and the well located within SEAD's boundary. 

Although these wells have multiple uses, the principle uses are either domestic or commercial water 

supply (Crain 1974). 
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Since groundwater flow is anticipated to follow the topography, the estimated direction of groundwater 

flow on SEAD is shown on Figure 2-4. 

2.6 SURFACE WATER SETTING 

Surface drainage from SEAD flows to four creeks as shown in Figure 2-4. In the southern portion of 

the depot, the surface drainage flows through ditches and streams into Indian and Silver Creeks. These 

creeks then flow into Seneca Lake just south of the SEAD airfield. The central part and administration 

area of SEAD drain into Kendaia Creek. Kendaia Creek discharges into Seneca Lake near the Lake 

Housing Area. The majority of the northwestern and north-central portion of SEAD drain into Reeder 

Creek. The northeastern portion of the depot, which includes a marshy area called the Duck Ponds, 

drains into Kendig Creek and then flows north into the Cayuga-Seneca Canal and to Cayuga Lake. 
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Data quality objectives (DQOs) are qualitative and quantitative statements that specify the quality of the 

data required to support the Expanded Site Inspection (ESI) activities at the ten SWMUs. Through the 

development of DQOs, the objectives and methods to be used in the ESI are clearly defined. Data quality 

objectives support such activities as site characterization, risk assessment, and deciding whether an RI/FS 

should be performed at each SWMU. 

The DQO development process results in more thorough and complete work plans that detail the selected 

sampling and analysis options. In addition, DQO development increases confidence levels in data to be 

used for decision making. The DQO process is initiated during project planning and is incorporated into 

the ESI Work Plan. 

Data quality objectives are developed through a three-stage process which consists of identification of 

decision types (Stage 1), identification of data uses and needs (Stage 2), and design of data collection 

program (Stage 3). 

3.2 DQO STAGE 1: IDENTIFICATION OF DECISION TYPES 

Stage 1 of the DQO process is initiated during the ESI scoping activity . This stage is also initiated 

whenever new data are evaluated or when objectives or decisions must be redefined. During this stage 

of the DQO process, the following tasks are performed: 

• Identification of major decisions, 

• Identification and involvement of data users, 

• Evaluation of available information, and 

• Development of a conceptual model. 

3.2.1 Identification or Major Decisions 

The data generated by the ESI will be used to make two major decisions regarding each SWMU. These 

decisions are: 
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• Determine whether a release has occurred to groundwater, surface water, soil, sediment, or air; 

and, 

• Evaluate whether the need to perform additional investigations or eliminate the SWMU as a "No 

Action" SWMU. 

These decisions will be based on the data to be collected which will include: geophysical surveys, 

chemical analysis of various environmental samples, and an understanding of the environmental 

interactions between groundwater, soil and air at each SWMU. 

3.2.2 Identificatiorumd Involvement of Data Users 

Data generated during the ESI will be used by primary and secondary data users to determine whether 

a release occurred on site and whether each site should enter the RI/FS process. 

Primary users include the project and technical managers for the USEPA, NYSDEC, U.S. Army Corps 

of Engineers, Huntsville Division; environmental personnel at Seneca Army Depot; the Parsons Main 

project manager and technical staff; and subcontractors. Parsons Main's project manager has the primary 

responsibility for incorporating DQOs into the planning and implementation activities. 

Secondary data users include those who rely on ESI data to support programmatic activities. They 

provide input to the primary data users by establishing generic needs and occasionally, site-specific data 

needs. Secondary data users include technical personnel who comprise the Technical Review Commitee 

(TRC) who will review work plans and reports. These people include local residents, technical specialists 

from public interest groups, and New York Department of Health personnel. 

3.2.3 Evaluation of Available Information 

Available information for each SWMU provides the basis for designing the collection and analysis of 

environmental samples and other field work proposed in the ESI Work Plan. 

For most of the SWMUs, there was only general information on the processes that took place. Some 

information on the location of releases were based on hearsay. There was little to no documentation for 

the activities at most of the SWMUs other than that provided in the ERCE (1991) report. 

The available plans are large scale maps showing the entire SEAD facility plus specific information such 

as utilities . Some of them contain general topographic information for the facility. This ESI Work Plan 
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proposes to produce site base maps showing current site conditions and detailed topography at contour 

intervals of 2 feet. These maps will be used to plot sampling locations and other information obtained 

during the field work. Production of these maps are discussed in Section 5.3 .6 of the Work Plan. 

3.2.4 Development of Conceptual Model 

A conceptual model has been developed for each SWMU from a review of available information. The 

model, which is summarized in Table 3-1 , provides information on the primary sources, primary release 

mechanisms, secondary sources, pathways, exposure routes, and receptors. 

3 .3 DQO STAGE 2: IDENTIFICATION OF DATA USES AND NEEDS 

Stage 2 of the ESI DQO process defines specific data uses, identifies the necessary quality and quantity 

of data required to support the ESI, and designates appropriate sampling and analytical methods. The 

major elements of Stage 2 are identification of: 

• Data uses, 

• Data types, 

• Data quality needs, 

• Data quantity needs, and 

• Evaluation of sampling and analysis options. 

3 .3.1 Data Uses 

Data obtained during the ESI of each SWMU will be used for the following purposes: 

• Health and safety monitoring, 

• Site characterization, which includes locating the type and extent of releases and establishing 

background concentrations for various matrices, 

• Risk assessment to evaluate whether each SWMU could be declared a "No Action" SWMU or 

whether a remedial investigation should be performed at the SWMU, 

• Develop work plans for remedial investigations , and 

• Evaluate whether the site poses an imminent threat to human health or the environment. 
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SEAD Primary 
Primary Release 
Sources Mechanisms 

4 Wastewater Infiltration, 
Discharge Discharge 

to Pond 

11 Debris, Infiltration, 
Drums, Leaks 
Tanks 

13 Drums Disposal 
Pits 

TABLE3-1 
CONCEYI'UAL MODELS FOR SWMUS 

Secondary Exposure Exposure 
Sources Media Routes Human 

Area 
Residents 

Soil, Soil, Ingestion 
Sediment, Sediment, 
Surface Ground- Inhalation • 
Water water, 

Surface Dermal 
Water Contact 

Soil, Soil, Ingestion 

Ground- Ground-
Inhalation • water water 

Dermal 
Contact 

Ingestion • 
Soil Ground-

water, Inhalation • 
Surface 
water, Dermal • 
Sed,iment Contact 

Receptor 

Biota 

On-Site 
Workers Terrestrial Aquatic 

• • • 
• • 
• • • 

• • 
• • 
• • 

• • • 
• • 
• • • 



SEAD Primary 
Primary Release 
Sources Mechanisms 

25 Drums & Spills, 
Tanks Burning 

26 Drums & Spills, 
Tanks Burning 

TABLE3-1 (CON''I) 
CONCEPTUAL MODELS FOR SWMUS 

Secondary Exposure Exposure 
Sources Media Routes 

Area 

Human 

Residents 

Soil Air, Ingestion 
Soil, 
Ground- Inhalation • 
water 

Dermal 
Contact 

Soil, Air, 
Surface Soil, Ingestion 

water, Ground-
Oil, water, Inhalation • 
Sediment Oil, 

Sludge Dermal 
Contact 

Receptor 

Biota 

On-Site 
Workers Terrestrial Aquatic 

• • 
• • 
• • 

• • 
• • 
• • 



SEAD Primary 
Primary Release 
Sources Mechanisms 

16 Out of Munitions 
specification Incinera-
munitions tion 

17 Out of Munitions 
specification Incinera-
munitions tion 

24 Explosive Destruction 
Material of 

Explosives 

TABLE3-1 (CON'T) 
CONCEPTUAL MODELS FOR SWMUS 

Secondary Exposure Exposure 
Sources Media Routes 

Area 

Human 

Residents 

Soil, Soil, Ingestion 
Dust Ground-

water Inhalation • 
Dermal 
Contact 

Soil, Air, 
Ingestion 

Discharge Soil, Inhalation • 
water, Ground-
Dust water Dermal 

Contact 

Ingestion • 
Soil Soil, Inhalation • Ground-

water Dermal • 
·Contact 

Receptor 

Biota 

On-Site 
Workers Terrestrial Aquatic 

• • 
• • 
• • 

• • 
• • 
• • 

• • 
• • 
• • 



SEAD Primary 
Primary Release 
Sources Mechanisms 

45 Out of Munitions 
specification Destruction 
munitions 

57 Out of Munitions 
specification Destruction 
munitions 

SWMUPLN.Fin 

TABLE3-1 (CON'T) 
CONCEPTUAL MODELS FOR SWMUS 

Secondary Exposure Exposure 
Sources Media Routes 

Area 

Human 

Residents 

Soil Air, Ingestion • 
Soil, 
Ground- Inhalation • water, 
Surface 
Water, Dermal • 
Sediment Contact 

Soil Soil, Ingestion 
Ground-
water Inhalation • 

Dermal 
Contact 

Receptor 

Biota 

On-Site 
Workers Terrestrial Aquatic 

• • • 
• • 
• • • 

• • 
• • 
• • 
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• Matrices: Soil, groundwater, surface water, sediment, soil gas, and air (monitoring for health 

and safety purposes only) 

• Concentrations: Primarily environmental levels with medium levels possibly encountered at 

sources or release points. 

• Parameters: Geophysical surveys, soil gas surveys, field instrument readings, visual observation 

of soils and geophysical anomalies, chemical analyses performed in accordance with NYSDEC 

CLP Statements of Work and other analytical method procedures. 

• Quality assurance data from equipment blanks, duplicates, splits, and trip blanks prepared in the 

field and laboratory-generated method blanks, duplicates, and matrix spike/matrix spike 

duplicates . 

• Sample types: Grab samples will almost always be obtained. Composite samples will only be 

obtained from test pits excavated into berms. 

• Geophysical instruments will be used to measure depth to groundwater, and locate subsurface 

anomalies. Electromagnetic, seismic refraction, and ground penetrating radar techniques will be 

used. 

3.3.3 Data Quality Needs 

Data quality varies depending on the types and uses of data that are obtained. Each task of the ESI field 

work will produce data of different quality. Data quality is based on three factors: appropriate analytical 

levels, contaminants of concern, and required detection limits. 

3.3.3.1 Appropriate Analytical Levels 

Appropriate analytical levels are determined by considering data uses . The analytical levels, as defined 

by the EPA (1987), which apply to this ESI are as follows: 
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• Level 1: Field screening using portable instruments, such as organic vapor monitoring, 

radiological measurements, and dust readings. These results are often not compound specific and 

not quantitative, but they are available in real time. They can be used to select samples for 

analysis and for field health and safety support. 

• Level 2: Field analyses using more sophisticated portable analytical instruments, such as 

gas chromatography for the soil gas analyses. Reliable qualitative and quantitative data can be 

obtained depending on the types of contaminants, sample matrices, and personnel skills. QA/QC 

data can be obtained by analyzing duplicate and blank samples. Level 2 data cannot be used for 

risk assessment calculations because the QA/QC requirements are not rigorous enough. 

• Level 3: Analysis by Standard Methods. The following analyses will be conducted using 

routine analytical methods; therefore, they will be reported as Level 3 data quality: explosives, 

herbicides, total petroleum hydrocarbons, nitrate, fluoride, PCB in Oil, and the VOC analysis 

Method 524.2. These analyses incorporate standard laboratory QA/QC practices and are 

described in numerous published sources such as SW-846, Standard Methods and ASTM 

procedures. 

• Level 4: Analyses in accordance with the EPA's Contract Laboratory Program. The following 

chemical analysis data for this ESI will be produced at Level 4: volatile and semivolatile organic 

compounds, heavy metals, cyanide, and pesticides/PCBs. These analyses will be performed 

according to the New York State Department of Environmental Conservation's CLP protocols 

stated in their Statement of Work. These protocols are considered equivalent to the U.S. EPA 

requirements for Level 4 data. Level 4 analysis are characterized by rigorous QA/QC 

requirements. The data package submittal from the laboratory contains all the raw data generated 

in the analysis, including mass spectral identification charts, mass spectral tuning data, spike 

recoveries, laboratory duplicate results, method black results, instrument calibration, and holding 

times documentation. 

3.3.3.2 Contaminants of Interest 

The contaminants of interest are described for each SWMU in Section 5.2 of the Work Plan. These were 

used to select the analyses that will be performed at each SWMU. 

3.3.3.3 Required Detection Limits 

The chemical analysis results will be compared to the ARARs developed as part of the CERCLA 

investigations at the SEAD facility. The detection limits for the analytes, as presented in Section 7.0 of 
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the Chemical Data Acquisition Program (Appendix C) are generally below the ARARs that will be used 

to evaluate whether each SWMU could be classified as a "No Action" SWMU. The only exception are 

the detection limits for the VOC CLP analysis. These limits are higher than the Maximum Contaminant 

Limits in the federal drinking water regulations. Therefore, if a SWMU could be classified as a "No 

Action" SWMU based on the chemical analyses proposed in Section 5.2 of the Work Plan, then 

groundwater samples would be obtained from all the monitoring wells at that SWMU and analyzed for 

VOCs using Method 524.2. The VOC analysis results would then be used to complete the SWMU 

classification. 

3.3.4 Data Quantity Needs 

In general, soil samples will be collected at locations suspected to be source areas, groundwater samples 

will be collected at locations considered to be downgradient of source areas. The number of soil samples 

to be collected is based upon engineering judgement and on understanding of the operations performed 

at the SWMU. For groundwater, one immediately downgradient well will be considered sufficient. 

The number of samples collected at each SWMU must be sufficient to meet the general site 

characterization objectives and satisfy the QA/QC requirements for data validation. 

Background groundwater, surface water, sediment, and soil samples will be obtained when possible at 

each SWMU. 

Each type of QA/QC sample that is prepared in the field (equipment blanks, duplicates, and matrix 

spike/matrix spike duplicates) will be obtained at a rate of 1 per 20 samples of each matrix. A trip blank 

for VOCs will be included with each cooler that contains samples to be analyzed for VOCs. Split 

samples, that will be sent to the Corps of Engineers QA Laboratory, will be prepared at a rate of 1 per 

20 samples for each matrix. 

3.3.5 Evaluation of Samplini: and Analysis Options 

This section describes the information used to develop each field program and the proposed order in 

which the field program will be accomplished. 

3.3.5.1 Sampling and Analysis Components 

The type of surveys, matrices to be sampled, number of samples, and analysis methods used to 

characterize each SWMU for the ESI were selected based on: 

January 8, I 993 
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• previous site characterization data, 

• prior activities, 

• chemicals of interest, and 

• existing site conditions. 

3.3.5.2 Sampling and Analysis Approach 
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The ESI of each SWMU will be performed in two major phases. Most of the work will be performed 

during the first phase, with all media (including the initial round of groundwater sampling) being 

sampled. Any SWMU that fails to show evidence of contamination will be subjected to a second phase 

of groundwater sampling and analysis using a method with lower detection limits to verify that any Phase 

I groundwater "Non-Detects" meet groundwater criteria. Such evidence of a lack of contamination 

through two rounds of analysis would form the basis for a recommendation of "No Action". The 

proposed approach to complete the ESI at each SWMU is as follows: 

Phase I 

• UXO clearance. 

• Perform geophysical, then soil gas surveys. 

• Excavate geophysical anomalies and perform other test pit excavations. Collect samples fo1 

chemical analysis. Ship samples to laboratory. 

• Perform borings and install monitoring wells. Select soil samples for chemical analysis . Ship 

samples to laboratory. 

• Develop monitoring wells. 

• Measure water levels at each SWMU. 

• Obtain surface soil, groundwater, surface water and sediment samples. Ship samples to 

laboratory. 

• Validate chemical analysis data. 

• Perform evaluation of SWMUs to identify SWMUs that could be classified as "No Action". 

Phase II 

• Sample groundwater from all the monitoring wells at potential "No Action" SWMUs, then send 

samples to laboratory for VOC analysis by Method 524.2. 

• Validate voe analysis data performed by Method 524.2. 

• Complete SWMU evaluations. 
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• Prepare ESI report. 
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3.4 STAGE 3: DESIGN OF DATA COLLECTION PROGRAM 

The details of the data collection program are presented in Section 5 .2 of the Work Plan for each SWMU. 

January 8, 1993 
Roviai011 C 

l'llge 3-12 

V:IENVIR\SENECA\SWMUPLAN.FIN\SECI'JON.3 Draft 15 





Worlq,lan for CERCLA Investigation of 10 Solid Waate Management Units 

Seneca Army Depot., Romulus, New Yoric 

Delivery Order 0004, ParsOOB Main Project No.: 72022().-07000 

Submittal: Draft Final 

4.0 DESCRIPTION OF SWMUs TO BE INVESTIGATED 

This section of the Work Plan presents available information for each SWMU regarding current site 

conditions, historical operating practices, and existing chemical analysis data. The majority of the 

information regarding operating procedures and existing analytical data was obtained from the ERCE 

SWMU Classification Report (ERCE 1991). This information represents the most current source of 

information available. 

4.1 SEAD-4: MUNITIONS WASHOUT FACILITY LEACH FIELD 

The Munitions Washout Facility Leach Field was active between 1948 and 1963. At present, the 

foundation of the washout plant is still visible (approximately 150 feet long by 80 feet wide), but there 

is no visual evidence of the leach field. Figure 4-1 shows the estimated location of the leach field with 

respect to the other features nearby, i.e. , the former munitions washout facility foundation and the 

wastewater pond. Information from SEAD indicates wastewater may also have been discharged to a ditch 

that carried the wastewater north across the road to a leach field. 

4.1.1 Operatin,: Practices 

Operations at this unit included dismantling and removing explosives from munitions by steam cleaning. 

This operation produced explosive solids and wastewater. Solid explosives were most likely open burned 

at the OB facility (SEAD-23) or the old powder burning pit (SEAD-24). Chemical constituents that are 

common at Department of Defense washout plants include TNT, RDX, HMX, Tetryl, trinitrobenzene 

and heavy metals. The actual explosives in the wastewater are unknown. It is suspected that the 

wastewater that was produced was processed through sawdust to remove any solid explosive residues 

prior to being discharged to an area where it leached into the ground or flowed into a nearby ditch. The 

ditch possibly discharged to a pond located west of the facility. Some wastewater discharged potentially 

into an area near Building 2084, which is approximately 1,000 feet, due south, of the munition washout 

facility, Figure 4-1 (USAEHA 1988). Wastewater may have also been discharged into an area near the 

Building 2079 boiler plant (Figure 4-1) . 

Within the past 8 years, the pond was widened and deepened using a bulldozer. Pond sediment was 

pushed southwestward to a 400-foot by 150-foot area southwest and adjacent to the pond . This scraped­

off sediment has been sampled in an area shown on Figure 4-1. A shallow depression near the berm and 

Building T2105 are included in this SWMU. 
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Note: Refer to Figure 2-4 for SWMU location 
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4.1.2 Existing Analytical Data 

Delivery Order 0004, Panona Main Project No. : 720229-07000 
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The data source for SEAD-4 states that soil sampling has been conducted in the pond area at SEAD-4 

(ERCE 1991). The ERCE report also provided the following information: sample number, some sample 

depth information, the concentration units, names of three explosives which were analyzed and sampling 

data. 

Seventy soil samples, collected on June 28, 1990 under the supervision of ERCE from the pond area on 

were analyzed for three explosive compounds (2,4,6-TNT, 2,4-DNT and 2,6-DNT). None of these 

explosives wete detected (ERCE 1991). Sample locations and data are presented in Appendix D. 

4.2 SEAD-11: OLD CONSTRUCTION DEBRIS LANDFILL 

The Old Construction Debris Landfill was active during the period of 1946 to 1949 (refer to Figure 4-2). 

The landfill, covering approximately 4 acres (590 feet by 300 feet), is currently abandoned and the 

surface is vegetated with grasses and weeds. 

4.2.1 Operating Practices 

The operating practices of the landfill during the late 1940s are not known. 

4.2.2 Existing Analytical Data 

No existing analytical data for this SWMU were discovered. 

4.3 SEAD-13: IRFNA DISPOSAL SITE 

The Inhibited Red Fuming Nitric Acid (IRFNA) Disposal Site was active during the early 1960s (refer 

to Figure 4-3). The site consisted of six pits which were 30 feet long, 8 feet wide and 4 feet deep and 

were located in two separate areas . The pits were constructed by excavation with a bulldozer to a shale 

stratum 4 feet below ground. Following excavation, limestone was placed in the bottom of the pits to 

a depth of approximately 2.5 feet below ground. Limestone was used to neutralize the acid. The sides 

of the pits were also lined with limestone. At present, the site has been abandoned and the exact 

locations of the pits are unknown. 
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Barrels (18.8-gallon capacity) of unserviceable IRFNA were stored on pallets near the west end of the 

pits. A stainless steel ejector, operated by water pressure, was fitted into a barrel with water flowing 

through the ejector. The ejector discharged a mixture of water and IRFNA through a long polyethylene 

hose under the water surface in the pit being used. During this period the IRFNA was allowed to mix 

with the limestone in the pit to facilitate the neutralization of the acid. 

Five minutes were required to empty a barrel. Ten barrels were usually discharged into a single pit 

during a day's operation. 

4.3.2 Existine Analytical Data 

The chemical analysis information for SEAD-13 consists of the following data: publication containing 

chemical analysis methods used, sampling dates, concentrations, concentration units and sample type. 

The SEAD-13 site plan provided in the ERCE report is nearly illegible and shows no discernible sample 

locations (refer to Appendix D). Therefore, no sample locations are shown for this SWMU on Figure 

4-3. 

The most recent data available from this SWMU is from August 1960. The data are for several sample 

locations in and near the acid disposal area. Sample locations are not shown in the ERCE report. 

However, a well location map has been copied from the ERCE report, but it shows only proposed wells. 

The parameters tested on groundwater from the wells were pH, dissolved solids, specific conductance, 

calcium (as Ca), total hardness (as CaCO3), nitrate-N, fluoride, chloride, and total iron. The data are 

provided in Appendix D . 

4.4 SEAD-16: BUILDING S-311-ABANDONED DEACTIVATION FURNACE 

The Abandoned Deactivation Furnace, located in Building S-311, was used to destroy munitions from 

approximately 1945 to the mid-1960s (refer to Figure 4-4). The furnace area floor occasionally has some 

standing water, possibly from high groundwater seepage in and/or rainwater entering through the lower 

ramp door. 
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4.4.1 Operating Practices 
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Small arms munitions, both obsolete and unserviceable, were destroyed by incineration. There were no 

air pollution or dust control devices installed on the furnace. The pipes located above the building may 

have conveyed propellants, which may also have been stored in the building. 

4.4.2 Existing Analytical Data 

No existing analytical data were discovered for this SWMU. 

4.5 SEAD-17: BUILDING 367-EXISTING DEACTIVATION FURNACE 

The Existing Deactivation Furnace, located in Building 367, has been active from 1962 to the present 

(refer to Figure 4-5). Air pollution control equipment was added to the unit in 1970, and it was further 

upgraded in 1989. 

The deactivation furnace is used to incinerate obsolete and unserviceable small arms munitions (20 mm 

or less in size), fuses, boosters and firing devices. The furnace consists of a rotary kiln retort and feed 

discharge assemblies. The revolving retort is made of cast steel. The kiln has a cross-sectional area of 

4.6 square feet and is 20 feet long. The kiln is fired by No. 2 fuel oil. The furnace's feed system 

consists of a waste feed weighing system, a primary waste feed conveyor and a secondary conveyor. The 

furnace is equipped with an Air Pollution Control System (APCS). The APCS consists of an afterburner, 

gas coolers, cyclone separator, baghouse, compressor, induced draft fan, stack and associated duct work. 

The furnace has been included in the facility's Part B permit application. The unit was upgraded in 1989 

to meet the operating requirements for incinerators detailed in 40 CFR Part 264 Subpart 0. As part of 

the RCRA regulations, interim closure of the unit was conducted in 1989. The plan for conducting the 

trial burn has been prepared. The trial burn will be conducted after review and approval of the trial burn 

plan by NYSDEC and the EPA. 

4.5.1 Operating Practices 

Unpacked ammunition is placed on a conveyor for transfer to the deactivation furnace at prescribed 

intervals. The ammunition is burned and exploded by the heat in the furnace. The residue from the 

furnace is transferred by a conveyor to an approved hazardous waste container and allowed to cool. 

When cooled, the scrap metal is disposed of in barrels for transfer to the Defense, Reutilization and 

Marketing Office (DRMO). 
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4.5.2 Existini: Analytical Data 

Delivery Order 0004, Paraona Main Project No. : 1'2lJ229-070CJJ 
Submittal: Draft Final 

The chemical analysis information for SEAD-17 presents the following data: sample types, sampling 

dates, sample location in most instances, concentration units, parameters, concentrations, detection limits 

when the parameter was not detected, and results of field blanks. 

Twenty nine surface soil samples and 29 wipe samples from inside the building were collected during the 

interim closure process. These samples were analyzed for barium and lead. The soil samples were below 

the EP Toxicity limit for barium. Eighteen of the 29 soil samples exceeded the EP Toxicity limitation 

for lead. Results of these analyses and a plan showing the surface soil sampling locations are provided 

in Appendix D. 

4.6 SEAD-24: ABANDONED POWDER BURNING PIT 

The Abandoned Powder Burning Pit was active during the 1940s and 1950s (refer to Figure 4-6). At 

present, the pit area is surrounded by a U-shaped, 4-foot-high berm which is approximately 150 feet 

across and 325 feet long. There is an adjacent shale-covered area which may also have been used . 

4.6.1 Operatini: Practices 

Although the operating practices of this unit are unknown, black powder, MIO and M16 solid propellants 

and probably explosive trash were disposed of here. 

4.6.2 Existini: Analytical Data 

No existing analytical data were discovered for this SWMU. 

4.7 SEAD-25: FIRE TRAINING AND DEMONSTRATION PAD 

The Fire Training and Demonstration Pad has been in use since the late 1960s (refer to Figure 4-7). The 

Pad, measuring approximately 90 feet by 100 feet, is covered with gravel and sparse grass. 

4.7.1 Operatini: Practices 

In the past, the pad was used for fire control training. Currently, the pad is used once or twice a year 

for fire fighting demonstrations. 
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4.7.2 Existini: Analytical Data 

No existing analytical data were found for this SWMU. 
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4.8 SEAD-26: FIRE TRAINING PIT AND AREA 

The Fire Training Pit and Area has been in use from 1977 to the present (refer to Figure 4-8). The pit 

is approximately 75 feet in diameter and approximately 3 feet deep and is located in the fire training area 

which is 1,300 feet by 200 feet and is a grass field. A bentonite liner was installed in the pit in 1982 or 

1983. At present, the Fire Training Pit and Area is active. During a site inspection in 1990, the fire pit 

was full of water. Additionally, metal drums, concrete rubble and other debris were observed on the 

south end of the fire training area. 

4.8.1 Operatini: Practices 

Various flammable materials are floated on water, ignited and extinguished. The pit is used one to four 

times a year for fire fighting training. Prior to 1977, the fire training area surrounding the pit may have 

also been used for fire demonstrations. 

4.8.2 Existini: Analytical Data 

No existing analytical data were discovered for this SWMU. 

4.9 SEAD-45: OPEN DETONATION FACILITY 

The Open Detonation (OD) facility consists of a detonation mound which covers approximately 1.0 acre 

(refer to Figure 4-9). The hill is glacial material which is moved via bulldozer in support of OD 

operations. The detonation area has been in use from 1941 to the present and is under RCRA interim 

status. A RCRA Part B Subpart X, permit has been submitted to both EPA and NYSDEC. At this time 

the permit has not been issued. · 

The U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) originally identified this facility 

as a location of known or suspected waste materials (USATHAMA 1980). In 1987, the facility was 

deleted from the SWMU submission list by the U.S. Army Environmental Hygiene Agency (USAEHA 

1988). The reason for deleting the unit was due to the fact that it was combined with the Open Burn 

(OB) Facility designated as SEAD-23. The OD facility was again added to the SWMU list in August 

1988 by NYSDEC. 
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Material to be detonated is placed in a bulldozed hole in the hill with demolition material to destroy the 

ammunition or components. Primer cord is attached to the demolition material, blasting caps are attached 

to the primer cord, and the primer cord is attached to circuit wire. The hole is backfilled and a minimum 

of 8 feet of soil is placed over the material to be detonated. The operator detonates the material after 

returning to the dugout and taking proper safety precautions. 

4.9.2 Existing Analytical Data 

The Open Detonation facility has five groundwater monitoring wells associated with it, MW-1 through 

MW-5, as shown on Figure 4-9. Monitoring well installation data was available in tabular form and is 

presented in Appendix D, Table 45A. Groundwater quality data for conventional pollutants and 

explosives obtained during 1979 are presented in Appendix D, Table 45B. One explosive compound, 

4-amino-2,6-dinitrotoluene, was detected in groundwater from wells MW-1 to -4 and from Reeder Creek 

(both up and downstream of SEAD-45) at concentrations from 1.36 to 1.96 ppb . 

Groundwater data during the period 1981 through 1987 and for 1989 are summarized on Tables 45C, 

45D and 45E in Appendix D. 

In 1982, the USAEHA analyzed soil samples collected from eight locations around this area (pits 2,4,6 

and 8). Analyses were performed for EP Toxicity (As, Ba, Cd, Cr, Hg, Pb, Se and Ag) and explosives 

(HMX, RDX, Tetryl, 2,4,6-TNT, 2,4-DNT, 2,6-DNT). The analytical results indicated the presence 

of Cd in all samples (0.19-0.45 mg/1) which was below 1.0 mg/1 criteria. Explosives were also found 

in each sample (RDX 1.4-1.7 ug/kg; Tetryl 1.6-16.3 ug/kg; 2,4,6-TNT 2.2-61 ug/kg; 2,4-DNT 1.1-19. 

ug/kg). 

4.10 SEAD-57: EXPWSIVE ORDNANCE DISPOSAL AREA 

The Explosive Ordnance Disposal Area consists of a berm approximately 4 feet wide and 8 to 10 feet 

high with an inside diameter of approximately 70 feet (refer to Figure 4-10). The disposal area has been 

active from 1941 to the present and is currently used for bomb squad training. A shallow depression near 

the berm and Building T2105 are included in this SWMU. 
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In the past, the bermed area was used for open detonation. The bermed area and the depression may 

have been used for the disposal of explosives. Currently, the bermed area is used for bomb squad 

training. Building 1'2105 may have been used to store material before it was detonated. 

4.10.2 Existine Analytical Data 

No existing analytical data were discovered for this SWMU. 
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5.0 SWMU INVESTIGATIONS 

5.1 INTRODUCTION 
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Submittal: Draft Final 

This section describes the work to be performed during investigation of the 10 SWMUs. The approach 

of this Work Plan is to investigate areas likely to have been impacted by a release of hazardous 

constituents. Sample locations are concentrated in source areas or in hydrologic upgradient locations to 

establish background conditions. Parsons Main has estimated groundwater flow directions based 

primarily on topography and to some extent on proximity to surface water. All references to upgradient 

and downgradient hydrologic locations in this section are estimated. The estimated direction of 

groundwater flow for each SWMU is presented on Figures 2-4 and 5-1 through 5-10. 

Prior to personnel entering each SWMU to perform field work, Parsons Main and UXO personnel will 

evaluate the potential for UXOs to be present at the SEAD. If necessary, UXO personnel will clear areas 

of the site where field work will be performed. 

Three types of geophysical techniques could be performed at several SWMUs. These techniques include: 

(1) seismic refraction, (2) ground penetrating radar (GPR), and (3) electromagnetic (EM-31). Seismic 

refraction will be used to determine the depth to groundwater at SWMUs where the groundwater gradient 

over the length of the traverse is expected to be greater than one foot. This will be determined based on 

the topographic relief at each SWMU prior to the survey. GPR and EM-31 will be used to locate 

disturbed sediments and buried structures (i.e., buried channels, ditches, drums, UXOs, septic systems, 

etc.) 

Investigation of the 10 SWMUs will involve sampling of soil, soil gas, sediment, surface water and 

groundwater, although not all medias will be sampled at each SWMU. Chemical constituents of concern 

for this investigation are summarized on Table 5-1 . Analytical methods utilized at each SWMU and the 

rationale for selection of each analytical method are presented on Table 5-2. Table 5-3 presents a 

summary of samples to be collected and analyses to be performed. All analyses will be performed in 

accordance with the methodology presented in the Chemical Data Acquisition Plan, Appendix C. 

Parsons Main feels that it is appropriate to conduct these analyses during the initial assessment so that 

there is reasonable justification for eliminating certain compounds from further consideration in 

subsequent investigations. The constituents cited in the Chemicals of Interest sections for each SWMU 

in Section 5.2 were obtained from the ERCE report (ERCE 1991). 
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TABLE 5-1 

SUMMARY OF CHEMICAL CONSTITUENTS OF CONCERN 

,-!Ii! li~(i~l■I~~! lli 

1. Propellants, 
Explosives and 
Pyrotechnics (PEP) 

2. Solvents 

3. Oils 

4. Nitric/Hydrofluoric 
Acid 

5. Transformer Oil 

6. Herbicides 

7. Insulation 

January 8, 1993 

Revision C 

Heavy metals 
Semi-voltile organic compounds (SVOs) 
Explosives 
Nitrates 

Volatile organic compounds (VOCs) 
Semi-volatile organic compounds (SVOs) 

Petroleum hydrocarbons (TPH) 

Nitric/Hydrofluoric Acid 

Polychlorinated biphenyls (PCBs) 

Herbicides 

Asbestos 

TAL Metals* 
TCL SVOs* 
8330, 
353.2 

TCL VOCs*, 5242 
TCL SVOs 

8015 
Herbicides 8150 
PCB in oil 8080 

353.2, 340.2 

TCL Pest./PCB* 

8150 

Polarized Light 
Microscopy 
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TABLES-2 
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Submittal: Ont\ Final 

SWMU-SPECIFIC EPA ANALYTICAL l\IBTHODS AND SELECTION RATIONALE 

SEAD-4 

SEAD-11 

SEAD-13 

SEAD-16 

SEAD-17 

SEAD-24 

SEAD-25 

SEAD-26 

January 8, 1993 
Revision: C 

X 

X 

X 

X 

X X 

X 

X 

X 

X 

X X X 

X X X 

X X 

X X X 

X X X 

X X X 

X X 

X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X 

X 

X 

X 

X X 

Pyrotechnic, explosive and propellant (PEP) 
materials managed here (Exp) ., SVOs, and 
metals) and breakdown products (Nitrate) may be 
present. 

Landfills have been historically utilized for 
industrial waste disposal . 

Strong acid neutralized in pits here . Nitrate and 
fluoride may be indicators of residual salts 
originating from acid. pH will indicate 
neutraliz.ation effectiveness 

Heavy metals have been released in dust and ash 
from stack with no air pollution controls. PEP 
materials have been managed here (Expl. , SVOs 
and metals) and breakdown products (Nitrate) 
may be present . 

Although air pollution controls have been used , 
heavy metals released in dust and ash from the 
system. (Similar to SEAD 16) 

PEP materials managed here (Exp) ., SVOs and 
heavy metals) and breakdown products (Nitrate) 
may be present. Solvents and /or petroleum 
products may have been utilized to initiate powder 
burn . 

Materials burned include: fuels and used oil : 
leaded fuel possible . 

Materials burned include: fuels and used oil : 
leaded fuel possible . 
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V:\ENVlR\SENECA\SWMUPLAN.FlNITABLE.5-2 Dnft 115 



Workplm for CERCLA lnvcatigation of 10 Solid Wuie Manal,CIIIClll Units 
Senoca Army Depot, Romulus, New York 

TABLES-2 (Cont.) 

Delivery Order 0004, Pan,ons Main Project No.: 720229-07000 
Submittal: Draft Final 

SWMU-SPECIFIC ANAL YTICALMETHODS AND SELECTION RATIONALE 

1 iiiiij::\ii■1:;,;,;. 
SEAD-45 

SEAD-57 

January f 
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X X 

X X 

l!l!flj 1:J~~-l II lllli:111 ~~I I ~ilil It~ I! I I 
X X X X X 

X X X X X 

PEP materials managed here (Expl .,SVOs and 
heavy metals) and breakdown products (Nitrate) 
may be present . 

PEP materials managed here (Expl .,SVOs and 
heavy metals) and breakdown products (Nitrate) 
may be present . 
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Table 5-3 

Delivery Order 0004, Parsons Main Project No.: 720229-07000 
Submiual: Draft Final 

Summary of Laboratory Analyses 

SEAD-4 
B/TP1 Soils 
Groundwater 
Surface Water 
Sediment 
Surface Soil 

SEAD-11 
B/TP Soils 
Groundwater 

SEAD-13 
B Soils 
Groundwater 
Surface Water 
Sediment 

SEAD-16 
Groundwater 
Surface Water 
Surface Soil 
Propellants 
Solid Materials 
Bldg. Materials 

SEAD-17 
B Soils 
Groundwater 
Surface Soil 

SEAD-24 
B Soils 
Groundwater 
Surface Soil 

January 8, 1993 
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No. of 
Samples 

44 
6 
2 
3 
7 

15 
4 

30 
6 
3 
3 

3 
2 

16 
3 

10 
10 

9 
3 

23 

15 
3 

12 

Suite2 

44 
6 
2 
3 
7 

15 
4 

30 
6 
3 
3 

3 
2 

16 
3 

10 

9 
3 

23 

15 
3 

12 

TPH 

15 
4 

15 
3 

12 

Analyses5 

Herbicides PCB Asbestos Fluoride 
in 
Oil 

30 
6 
3 
3 

5 
5 
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SEAD-25 
B Soils 
Groundwater 

SEAD-26 
B/TP Soils 
Groundwater 
Surface Water 
Sediment 
Oil 

SEAD-45 
TP Soils 
Surface Soil 
Groundwater 
Surface Water 
Sediment 

SEAD-57 
TP Soils 
Surface Soils 
Groundwater 

Sample Subtotal 

Duplicates (5 % ) 

Equip. Blanks 
(5%) 

MS/MSD/MSB 
(3/20 samples)3 

January 8, 1993 
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No. of Suite2 

Samples 

18 18 
3 3 

36 36 
4 4 
1 1 
1 1 
1 

5 5 
9 9 
9 9 
4 4 
4 4 

11 11 
9 9 
3 3 

350 339 

17 

17 

51 

Table 5-3 
(Con't) 

Delivery Order 0004, Parsons Main Project No.: "720m-07000 
Submittal: Draft Pinal 

Analyses5 

TPH Herbicides 

18 
3 

36 
4 
1 
1 
1 1 

113 1 

6 -

6 -

18 -

PCB Asbestos Fluoride 
in 
Oil 

1 

1 10 42 

- 1 2 

- - 2 

- - 6 
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No. of Suite2 

Samples 

Total Number of 424 
Analyses 

Estimated VOC 14 
Trip Blanks4 

Notes: 

1. B=Borings, TP=Test pits 

Table 5-3 
(Con't) 

Delivery Order 0004, Parsons Main Project No.: 720229-07000 
Submittal: Draft Final 

Analyses5 

TPH Herbicides PCB Asbestos Fluoride 
in 
Oil 

143 1 1 11 52 

2. Suite consists of analyzing each sample for TCL VOCs, SVOs, and Pesticide/PCBs and TAL 
Metals and Cyanide according to the NYSDEC CLP SOW, explosive compounds, herbicides , 
and nitrates. At SEAD-13, SEAD-25, and SEAD-26, explosive compounds will not be 
analyzed. The TCL and TAL compounds will be analyzed at Level IV, whereas the other 
compounds will be analyzed at Level III. 

3. A matrix spike analysis, performed every 20 samples, actually consists of 3 analyses: method 
spike blank, matrix spike, and matrix spike duplicate. 

4. Number of VOC trip blanks were estimated based on one trip blank per day, 4 water samples 
per day, and 55 water samples to be obtained (55/4= 14). 

5. Laboratory analysis methods are presented on Table C-2 of Appendix C, Chemical Data 
Acquisition Plan. 
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All monitoring wells on each SWMU will be surveyed relative to an established U.S.G.S. datum to allow 

for the preparation of a groundwater topography map indicating the direction of groundwater flow on the 

SWMU. This will also allow comparison of groundwater elevations from SWMU to SWMU. 

The locations of borings and monitoring wells may be adjusted based on the results of geophysical and 

soil gas surveys and more complete field reconnaissance. 

The above field work will represent Phase I of the ESI field work. If no contaminants are detected that 

would cause a remedial investigation to be performed at a SWMU, then, during Phase II, groundwater 

will be obtained from each well at the SWMU and analyzed for VOCs using Method 524.2. This method 

has detection limits for VOCs that are lower than the Maximum Contaminant Levels listed in the federal 

drinking water regulations . 

5.2 SWMU-SPECIFIC SAMPLING PROGRAM 

This section of the Work Plan describes the field work and samples that will be obtained at each of ten 

SWMUs to be investigated. The procedures for performing the field work and obtaining the samples are 

described in Appendix A, Field Sampling and Analysis Plan. Appendix A also includes a table (fable 

A-1) summarizing the procedures that will be used at each SWMU. The health and safety procedures 

that will be followed while on-site are presented in Appendix B, Health and Safety Plan. SWMU specific 

safety guidelines are presented in Appendix B of the Health and Safety Plan. The Chemical Data 

Acquisition Plan (Appendix C) presents the policies, organization, objectives, quality assurance (QA), 

and quality control activities to be implemented in this CERCLA site inspection. 

5.2.1 SEAD-4: Munitions Washout Facility Leach Field 

Based on previous operating practices, wastewater from the washout facility contained explosives and 

heavy metals . Based on ERCE information and discussions with SEAD personnel, this wastewater could 

have been discharged to a leach field west of the former building, to an unlined ditch that discharged to 

a pond approximately 500 ft. west of the former building, to an unlined ditch that flowed north and 

discharged on the north side of the road to possibly a leach field, and to areas near Buildings 2079 and 

2084. These locations are shown on Figure 5-1. Because this wastewater could leach into the ground 

the potential migration pathways include both soil and groundwater. Additionally, because the ditch 

possibly discharged to the pond, surface water and sediment must also be considered as potential 

migration pathways. 
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Note: Refer to Figure 2-4 for SWMU location 
within the overall SEAD site. 
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FIGURE 5-1 SAMPLING LOCATIONS FOR SEAD-4: MUNITIONS WASHOUI' FACILITY LEACH FIELD 
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Health and Safety procedures for the investigations performed at SEAD-4 are described in the Health and 

Safety Plan (Appendix B) and in the SWMU-specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.1.1 Chemicals of Interest 

Chemicals which presumably could be found during sample testing from SEAD-4 include 2,4,6-TNT, 

2, 4-DNT, 2,6-DNT, RDX, HMX, trinitrobenzene, Tetryl and heavy metals. Soil samples were collected 

from the pond area in 1990 and tested for 2,4,6-TNT, 2,4-DNT and 2-6-DNT. Explosives were not 

detected in any of the samples tested (ERCE 1991). Sample locations and data are presented in Appendix 

D. 

5.2.1.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well upgradient and a well downgradient of the SWMU. 

The exact location of the leach field west of the washout facility is unknown. To determine the leach 

field's location, a GPR survey will be performed. GPR will be relied upon as the primary geophysical 

method. To provide cost effective backup geophysical data, an electromagnetic (EM-31) survey will be 

performed together with the GPR survey. The objectives of these surveys will be to delineate the location 

of the leach field and the locations of subsurface pipes and structures that serviced the leach field (refer 

to Figure 5-1). Because heavy metals may be constituents of concern here, the electromagnetic data will 

supplement the GPR survey by providing information on the extent of soils with elevated apparent 

conductivities. A grid of GPR and electromagnetic data will be collected over the area where the leach 

field is suspected to be located. The GPR data will be collected at points spaced at 10-foot intervals. 

Electromagnetic measurements will be made on the same profiles with sample points spaced at 10-foot 

intervals . It is estimated that up to 15 profiles, each 200 feet in length, will be surveyed. 

GPR and EM-31 surveys will also be performed to determine whether a buried ditch or pipe leading north 

from the former facility and a leach field north of the road exist. The GPR survey will be performed at 

points spaced at 10-foot intervals. Each survey will be approximately 40 feet long. EM-31 

measurements will be made along profiles oriented approximately east-west at 10-foot intervals in the area 

of the potential pipe and leach field. Each survey will be approximately 250 feet long. 
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In addition, GPR and EM-31 profiles will be performed in the area between the pond and the former 

facility to identify the location of the former ditch through which wastewater was discharged. It is 

estimated that up to six profiles, spaced at 100-foot intervals, will be surveyed to locate the former ditch. 

These profiles will be approximately 200 feet in length. 

Soils 

Borings: Fourteen soil borings are proposed for SEAD-4 (refer to Figure 5-1) to evaluate the vertical 

extent of contaminants. Boring SB4-1 will provide data on the background soil quality. The other 

borings are at locations where releases to the environment may have occurred. Six borings are associated 

with installation of the six wells proposed for SEAD-4. 

Each boring will be continuously sampled to the top of the water table. A total of three samples from 

each boring will be collected and analyzed. These include: (1) from 0-12 inches below grade, (2) 

immediately above the water table and (3) an intermediate point. The intermediate sample will be 

collected at a depth where one of the following site-specific items occurs: (1) a stratigraphic change, (2) 

evidence of perched water table, (3) elevated photoionization detection (PID) readings, or (4) visibly 

affected soil (e.g., oil stains). If none of these occur, then the intermediate sample will be collected at 

the halfway point between the samples collected at the surface and at the water table. If intermediate split 

spoon samples exhibit elevated PID readings, the one with the highest concentration will be the one 

intermediate sample to be analyzed. 

The three samples to be analyzed from each boring will be submitted for chemical analyses identified in 

Section 5.2.1.3 . The data gathered will be used to locate soils affected by disposal of the wash water. 

Test Pits: Two soil samples will be collected from the soil berm to evaluate its soil quality. The source 

of the soil is unknown and may have been affected by the wastewater before it was used to construct the 

berm. These samples are to be collected via two test pits . Four soil samples will be composited into one 

sample for each test pit. 

Surface Soils: Up to seven surface soil samples will be obtained. Two samples (SS4-1 and SS4-2) will 

be collected from the original bed of the ditch which leads west to the pond. If the ditch has been buried, 

the surface of the ditch bed will be exposed before sampling. Samples SS4-3 to SS4-6 will be obtained 

from the material that was bulldozed from the pond. Sample SS4-7 will be obtained from the original 

bed of any ditch that is discovered leading north from the former facility . The bed of the ditch will be 

exposed before the sample is obtained. 
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The six monitoring wells proposed for SEAD-4 will be used to evaluate groundwater flow direction and 

the groundwater quality at areas of the SWMU that may have been affected by the wash water. One well 

(MW4-1) is proposed for monitoring background groundwater quality. The presumed direction of 

groundwater flow at this SWMU is to the west-southwest. 

All monitoring wells will be constructed so that the entire thickness of the aquifer is screened. Following 

installation and development, one groundwater sample will be collected from each well and tested for the 

parameters listed in Section 5.2.1.3 . 

Surface Water and Sediment 

Three sediment samples and two surface water samples will be collected from the pond. Both surface 

water samples and . two sediment samples will be obtained near the edge of pond. Surface water and 

sediment samples will be obtained at the same locations. One sediment sample will be obtained from the 

deepest part of the pond, near the center. 

Each sediment and surface water sample will be tested for the chemical parameters listed in 

Section 5.2.1.3 . 

5.2.1.3 Analytical Program 

A total of 51 soil samples, three sediment samples, six groundwater samples, and two surface water 

samples will be collected from SEAD-4 for chemical testing. All the samples will be analyzed for the 

following: the TCL VOCs, SVOs, Pesticides/PCBs and TAL Metals and Cyanide according to the 

NYSDEC CLP SOW, explosive compounds by Method 8330, herbicides by Method 8150, and nitrates 

by Method 352.2. A summary of the analytical program for SEAD-4 is presented in Table 5-3. 

5.2.1.4 Handling UXOs and Explosives 

The facilities at this SWMU were used to wash explosives from munitions; therefore, there is the 

potential for UXOs and explosives to be present in the soil. As a result, personnel from UXB will be 

on-site to monitor the subsurface explorations and sampling. UXB will decide when remote drilling and 

site clearance will be necessary based on-site conditions. The following paragraphs present the proposed 

procedures to handle UXOs and explosives at SEAD 4. 
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During drilling operations , a Safety Officer from UXB will monitor the work. All drilling is expected 

to be performed remotely . 

Test pit excavations and the collection of soil samples from the excavations will be performed by UXB. 

UXB will clear areas for field personnel to walk on-site, to perform geophysical surveys, and to obtain 

surface soil, surface water, sediment, and groundwater samples. 

5.2.2 SEAD-11: Old Construction Debris Landfill 

At this time, it is anticipated that the landfill primarily contains construction debris; however, the actual 

contents of the landfill are not known. 

Health and Safety procedures for the investigations performed at SEAD-11 are described in the Health 

& Safety Plan (Appendix B) and in the SWMU specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.2.1 Chemicals of Interest 

Presently, it is unknown what chemicals, if any, may have been disposed of in the landfill. 

Consequently, PCBs, VOCs, SVOCs, explosive organics and heavy metals are considered to be 

potentially present. 

5.2.2.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well upgradient and a well downgradient of the SWMU. 

An electro-magnetic survey, using an EM-31 , and GPR surveys will be conducted on the landfill to 

delineate the limits of the landfill and to determine if any buried metallic objects are present within the 

landfill (refer to Figure 5-2). A 10-foot by 10-foot grid will be established over the landfill for the EM-

31 Survey. The initial geophysical characterization will consist of collecting EM-31 data over this grid. 

The EM-31 data will be interpreted to delineate the waste boundaries. Any distinct magnetic anomalies 

thought to be associated with buried metallic objects will also be delineated. Subsequent to the EM-31 
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survey, a GPR survey will be performed. The GPR data will be collected along profiles spaced at 30-

foot intervals to help delineate the landfill limits. In addition, GPR data will be collected over each 

identified EM-31 anomaly to provide a detailed characterization of the source of each anomaly. It is 

estimated that the EM-31 survey grid will be approximately 200 feet by 200 feet. 

Soil Gas 

A soil gas survey will be performed on the fill area to determine if concentrations of volatile organic 

compounds are present in the fill soil gas. This survey will potentially identify source areas of VOCs 

within the fill. 

It is anticipated that up to 30 soil gas sampling locations will be established on the fill area within a 

specified grid, although the exact number will be determined in the field. Proposed soil gas sampling 

locations are shown in Figure 5-2. These locations can be changed while in the field after receiving 

concurrence from the NYSDEC. 

Borings: Soil samples will be obtained from two soil borings drilled through the landfill (SBll-1 and -

2) and at a background location (SBll-3). The two landfill borings will be located as shown on Figure 

5-2 or at soil gas anomalies. Three samples from each boring will be obtained for chemical analysis. 

These include: 1) from O to 12 inches below grade, 2) immediately above the water table, and 3) an 

intermediate point. The intermediate sample will be collected at a depth where one of the following site­

specific items occurs: (1) a stratigraphic change such as the base of the fill, (2) evidence of perched water 

table, (3) elevated photoionization detection (PID) readings, or (4) visibly affected soil (e.g., oil stains). 

If none of these occur, then the intermediate sample will be collected at the halfway point between the 

samples collected at the surface and at the water table. If intermediate split spoon samples exhibit 

elevated PID readings, the one with the highest concentration will be the one intermediate sample to be 

analyzed. 

Test Pits: Two test pits will be excavated to the base of the landfill debris or water table, whichever is 

deeper, to observe the type of material present in the landfill and obtain soil samples. The two test pits 

will be located at geophysical or soil gas anomalies or as shown on Figure 5-2. Three samples from each 

test pit will be obtained for chemical analysis as described for the samples from the soil borings. 
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Soil samples from the borings and test pits will be submitted for the chemical analyses identified in 

Section 5.2.2.3. 

Groundwater 

Four monitoring wells will be installed on this SWMU as shown in Figure 5-2: one upgradient of the 

landfill (MWll-1) to obtain background water quality data, one north of the landfill , one south of the 

landfill, and one immediately downgradient of the landfill. The presumed direction of groundwater flow 

at this SWMU is to the west-southwest. 

These wells will be used to determine the groundwater flow direction in the vicinity of the landfill , 

evaluate the potential for radial groundwater flow from the landfill , and, determine if hazardous 

constituents are migrating in the groundwater from the landfill. One monitoring well will be constructed 

at each location that is screened over the entire thickness of the aquifer. 

Following installation and development, one groundwater sample will be collected from each well and 

tested for the parameters listed in Section 5.2.2.3. 

5.2.2.3 Analytical Program 

Four groundwater samples and 15 soil samples will be collected from SEAD-11 for chemical testing. 

All the samples will be analyzed for the following: the TCL VOCs, SVOs, and Pesticides/PCBs and 

TAL Metals and Cyanide according to the NYSDEC CLP SOW, explosive compounds by Method 8330, 

herbicides by Method 8150, nitrates by Method 352.2, and total petroleum hydrocarbons by Method 

8015. Up to 30 soil gas samples will be collected from the fill area and analyzed for volatile organic 

compounds using a Photovac portable gas chromatograph. A summary of the analytical program for 

SEAD-11 is presented in Table 5-3. 

5.2.2.4 Handling UX:Os and Explosives 

UXOs and explosive material could have been disposed with the construction debris in this landfill . 

Therefore, personnel from UXB will be on-site to monitor the subsurface explorations and sampling. 

UXB will decide when remote drilling and site clearance will be necessary based on-site conditions. The 

following paragraphs present the proposed procedures to handle UXOs and explosives at SEAD-11 . 

During drilling operations, a Safety Officer from UXB will monitor the work. All drilling is expected 

to be performed remotely. 
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Test pit excavations and the collection of soil samples from the excavations will be performed by UXB . 

UXB will clear areas for field personnel to walk on-site, to perform geophysical surveys, and to obtain 

groundwater samples. 

5.2.3 SEAD-13: IRFNA Disposal Site 

The exact location of the pits used to dispose of Inhibited Red Fuming Nitric Acid (IRFNA) is currently 

unknown. An earlier investigation by ERCE indicated that the pits were located near the west end of the 

East-West Baseline Road on the south side of the road (ERCE 1991) as shown on Figure 5-3. 

Abandoned aboveground piping was observed in the areas southeast and southwest of the Duck Ponds. 

Some of this piping could have been used during the IRFNA disposal project as an emergency shower. 

An IRFNA disposal study stated that a deluge shower was used for personnel decontamination (USAEHL 

1960). Additionally, an abandoned water hydrant was observed southwest of the Duck Ponds. Possibly, 

this water hydrant was used to supply water pressure to the stainless steel ejector. 

The pits were lined with limestone which neutralized some or all of the IRFNA. The neutralized 

wastewater may have migrated to the water table. In addition to groundwater, another potential migration 

pathway could be surface water via the Duck Pond. 

Health & Safety procedures for the investigations performed at SEAD-13 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU-specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.3.1 Chemicals of Interest 

The primary constituents of concern are heavy metals, nitrates, and fluoride. 
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To locate the six abandoned disposal pits and to evaluate the potential presence of IRFNA barrels in the 

subsurface, both GPR and EM-31 surveys (non-invasive) will be conducted. The GPR method will be 

used to identify areas of disturbed soils that could be associated with the IRFNA pits. The EM-31 data 

will be collected on profiles spaced at 20-foot intervals throughout the two areas where the pits are 

presumed to be (refer to Figure 5-3). EM-31 measurements will be made at 10-foot spacings along each 

profile. It is estimated that up to 30 profiles, varying in length from 300 feet to 400 feet, will be 

surveyed. The GPR data will be collected along the same profiles as the EM-31 data. When the pit 

locations are identified with the GPR method, additional data will be collected in order to delineate the 

extent of the pits. If the initial GPR and EM-31 surveys indicate that some of SEAD-13 has been covered 

by water, it is possible to conduct an additional GPR survey on the water surface. The survey is not 

likely to yield clear data if pond sediment has covered the originally disturbed soil areas of SEAD-13 . 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other over the pits on each side of the Duck Pond after they are located by GPR and EM-31 surveys. 

Data from the surveys will be used to determine the direction of groundwater flow, adjust the location 

of the monitoring wells to locate a well up gradient and a well downgradient of the SWMU, and evaluate 

whether the disposal of the nitric acid has created a hole or trough in the bedrock surface. Additional 

surveys may be necessary to further delineate any holes or troughs observed during the initial seismic 

refraction surveys. 

Soils 

Borings: Three soil borings will be advanced within each of the two disposal areas (refer to Figure 5-3) 

at locations tentatively identified as IRFNA disposal pits. Two borings will also be drilled on each side 

of the pond to obtain soil quality data at a background location (SB13-1 and -4) and near the pond (SB13-

3 and -6) . Three samples will be collected from each boring: (1) from 0 to 12 inches below grade, 

(2) immediately above the water table and (3) an intermediate point. The intermediate sample will be 

collected at a depth where one of the following site-specific items occurs: (1) a stratigraphic change, 

(2) evidence of perched water table, (3) elevated photoionization detector (PID) readings or (4) visibly 

affected soil (e.g., oil stains). If none of these occur, then the intermediate sample will be collected at 

the halfway point between the samples collected at the surface and at the water table. If intermediate split 

spoon samples exhibit elevated PID readings, the one with the highest concentration will be the one 

intermediate sample to be analyzed. 
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If the water table is less than 5 feet below the surface, the boring will be advanced to a maximum depth 

of 10 feet. Samples of soil for chemical analysis will be collected in these borings 1) from Oto 12 inches 

below ground surface, 2) immediately above the water table, and 3) below the water table using one of 

the four criteria described in the previous paragraph to collect an intermediate sample. 

Groundwater 

After the geophysical surveys locate the disposal pits, a monitoring well will be installed upgradient of 

each disposal area, near the downgradient edge of each disposal area, and south of each disposal area near 

the pond. These wells will be used to determine the groundwater flow direction, background 

groundwater quality, and to determine if hazardous constituents are migrating with the groundwater from 

the pits. 

The presumed direction of groundwater flow on this SWMU is to the northwest for the pits east of the 

pond and northeast for the pits west of the pond as shown in Figure 5-3 . Monitoring wells MW13-1 and 

MW13-4 will be used to obtain background water quality data. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer. Following installation and development, one groundwater sample will be collected from each 

well and tested for the parameters listed in Section 5.2.3.4. 

Surface Water and Sediment 

To assess the potential impact of the IRFNA disposal pits on adjacent surface water bodies, three 

sediment samples and three surface water samples will be collected from within the Duck Pond (refer to 

Figure 5-3). One surface water and one sediment sample (SW13-3 and SD13-3) will be used to obtain 

background surface water and sediment quality data. The exact locations of the other two samples will 

be determined based on an inspection of the site. Criteria to select these locations include stressed 

vegetation, proximity to the pits, and surface water discharge points that originate from the area of the 

pits. Sediment and surface water samples will be collected at the same location and will be tested for the 

parameters listed in Section 5.2.3.4. 

5.2.3.3 Additional Information 

The aboveground piping and hydrant will be located on the topographic map that will be created for the 

site. They will be examined to evaluate their probable use. 
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A total of 30 soil samples, three sediment samples, six groundwater samples, and three surface water 

samples will be collected from SEAD-13 for chemical testing. All the samples will be analyzed for the 

following: the TCL VOCs, SVOs, and Pesticides/PCBs and TAL Metals and Cyanide according to the 

NYSDEC CLP SOW, herbicides by Method 8150, nitrates by Method 352.2, and fluoride by Method 

340.2. A summary of the analytical program for SEAD-13 is presented in Table 5-3. 

5.2.3.5 Handling UXOs and Explosives 

Available information indicates UXOs and explosives were not placed near the disposal pits; therefore, 

UXB will not be on site to monitor for these materials. 

However, UXB personnel will be on site to monitor the drilling and sampling due to their experience at 

other IRFNA sites and the conditions that may be encountered. 

5.2.4 SEAD-16: Buildin2 S-311 Abandoned Deactivation Furnace 

Although explosives are most likely to have been completely destroyed in the furnace, heavy metals from 

the munitions probably exited the furnace in both ash and dust. Because soil samples near the existing 

deactivation furnace (SEAD-17 described below) have exhibited lead EP Toxicity concentrations in the 

range of O to 384 mg/I (refer to Appendix D), it is assumed that the soils surrounding the abandoned 

deactivation furnace may also show elevated lead concentrations, especially since the unit had no air 

pollution control devices. In addition to soils, migration pathways from the furnace could be air and 

groundwater. 

Health & Safety procedures for the investigations performed at SEAD-16 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.4.1 Chemicals of Interest 

Explosive compounds of interest include HMX, RDX, TNT and 2,4-DNT. In addition to explosive 

compounds, heavy metals , primarily lead and barium, are of concern. There is also pipe insulation inside 

the building that may contain asbestos. 
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Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well upgradient and the other two wells downgradient of the 

SWMU. 

Soils 

Sixteen surficial soil samples will be collected (0 to 6 inches in depth) in the vicinity of Bldg. S-311, as 

shown on Figure 5-4 and tested for the parameters listed in Section 5.2.4.3. Sample SS16-16 will be 

used to obtain background surface soil quality data. 

Groundwater 

Three monitoring wells will be installed at the abandoned deactivated furnace area (refer to Figure 5-4) . 

One will be installed in an upgradient location (MW16-1) for background water quality and two will be 

installed in downgradient locations to determine if hazardous constituents have migrated from this SWMU 

and determine the direction of groundwater flow. The presumed direction of groundwater flow at this 

SWMU is to the southwest. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer. Following installation and development, one groundwater sample will be collected from each 

well and tested for the parameters listed in Section 5.2.4.3. 

Surface Water 

Previous inspections of SEAD-16 have revealed standing water within the furnace. Two samples of this 

standing water will be collected and tested for the parameters listed in Section 5.2.4.3 . 

Pr.QQellants 

If propellant residues are present in the pipes that can be safely handled by field sampling and laboratory 

personnel, the residues will be sampled from a maximum of 3 locations and tested for the parameters 

listed in Section 5.2.4.3. 
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One to two samples of the scale inside the furnace and eight to nine samples of dirt from various locations 

on the floor of the building will be obtained. Five samples of building materials (pipe insulation, transite 

panels, etc.) will also be obtained from within the building. These samples will be tested for the 

parameters listed in Section 5.2.4.3. 

5.2.4.3 Analytical Program 

A total of sixteen soil samples, three groundwater samples, 10 samples of furnace scale and residues on 

the floor of the building, two surface water samples, and a maximum of three propellant residue samples 

will be collected from SEAD-16 for chemical testing. All these samples will be analyzed for the 

following: the TCL VOCs, SVOs, and Pesticides/PCBs and TAL Metals and Cyanide according to the 

NYSDEC CLP SOW, explosive compounds by Method 8330, herbicides by Method 8150, and nitrates 

by Method 352.2. Five samples of building materials and 5 samples of dirt inside the building will be 

analyzed for asbestos . A summary of the analytical program for SEAD-16 is presented in Table 5-3. 

5.2.4.4 Handling UX:Os and Explosives 

The facility at this SWMU was used to bum explosives in munitions; therefore, there is the potential for 

UXOs and explosives to be present in the soil. As a result, personnel from UXB will be on-site to 

monitor the subsurface explorations and sampling. UXB will decide when remote drilling and site 

clearance will be necessary based on site conditions. 

During drilling operations, a Safety Officer from UXB will monitor the work. All drilling is expected 

to be performed remotely. 

UXB will clear areas for field personnel to walk onsite, to perform geophysical surveys, and to obtain 

surface soil, surface water, and groundwater samples. 

5.2.5 SEAD-17: Buildini: 367 Existini: Deactivation Furnace 

The explosives from the munitions burned in the furnace are most likely to have been destroyed in the 

furnace. Heavy metals probably exited the furnace in the ash and dust. During previous investigations , 

surface soil samples and wipe samples were collected during an interim closure process and tested for 

barium and lead. Some of the soil samples collected exceeded EP Toxicity limits established for lead. 

The primary migration pathways are expected to be soil and groundwater. 
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Health & Safety procedures for the investigations performed at SEAD-17 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.5.1 Chemicals of Interest 

Heavy metals, primarily lead and barium, and explosives are of concern. 

5.2.5.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and if 

necessary adjust the location of the monitoring wells to locate a well upgradient and a well downgradient 

of the SWMU. 

Groundwater 

Three monitoring wells will be installed to assess the potential impact of this SWMU on the groundwater 

quality. One monitoring well (MW17-1) will be installed hydraulically upgradient of the furnace for 

background water quality, while the remaining two monitoring wells will be installed downgradient of 

this SWMU (refer to Figure 5-5). The presumed direction of groundwater flow on this SWMU is to the 

west-southwest. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer. Following installation and development, one groundwater sample will be collected from each 

well and tested for the parameters listed in Section 5.2.5.3. 

Soil 

Borings: Three soil borings will be drilled at the locations where the monitoring wells will be installed. 

Each boring will be continuously sampled to the top of the water table. A total of three samples from 

each boring will be collected and analyzed. These include (1) from 0-12 inches below grade, (2) 

immediately above the water table and (3) an intermediate point. The intermediate sample will be 

collected at a depth where one of the following site-specific items occurs: (1) a stratigraphic change, (2) 

evidence of perched water table, (3) elevated photoionization detection (PID) reading, or (4) visibly 

affected soil (e.g., oil stains). If none of these occur, then the intermediate sample will be collected at 
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the halfway point between the samples collected at the surface and at the water table. If intermediate split 

spoon samples exhibit elevated PID readings, the one with the highest concentration will be the one 

intermediate sample to be analyzed. The three samples from each boring will be submitted for chemical 

analyses identified in Section 5.2.5.3. Soil samples from SB17-1 will be used for background soil 

quality. 

Surface Soils: Surficial soil samples from O to 6 inches below grade will be obtained from 23 locations 

around Building 367. One of the samples, SS17-18, will be obtained from the discharge point of the pipe 

that drains water from the retort inside the building. These samples will be submitted for the chemical 

analysis identified in Section 5.2.5.3. Soil samples from SB17-1 will be used for background soil quality. 

5.2.5.3 Analytical Program 

A total of three groundwater samples, nine subsurface soil samples, and 23 surficial soils samples will 

be collected from SEAD-17 for chemical analysis. All the samples will be analyzed for the following: 

the TCL VOCs, SVOs, and Pesticides/PCBs and TAL Metals and Cyanide according to the NYSDEC 

CLP SOW, explosive compounds by Method 8330, herbicides by Method 8150, and nitrates by Method 

352.2. A summary of the analytical program for SEAD-17 is presented in Table 5-3. 

5.2.5.4 Handling UXOs and Explosives 

No UXOs or explosive compounds at concentrations high enough to detonate are expected to be present 

in the soils surrounding SEAD-17; therefore, no remote drilling or UXO clearance will be performed 

during field work at this SWMU. 

5.2.6 SEAD-24: Abandoned Powder Burnin2 Pit 

Although the operating practices of the pit are unknown, explosive compounds are the primary 

constituents of concern. Because these explosive compounds could leach into the groundwater, the 

primary migration pathways are expected to be groundwater and soil. 

Health & Safety procedures for the investigations performed at SEAD-24 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan). 
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The primary chemicals of interest are explosive compounds, including HMX, RDX, TNT, 2,4-DNT, 

heavy metals, VOCs (solvent initiator), and TPH (fuel oil initiator). 

5.2.6.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well upgradient and a well downgradient of the SWMU. 

To evaluate the subsurface conditions at SEAD-24, EM-31 and GPR surveys will be performed to locate 

potential pits and buried ordnance at the site. A grid of electromagnetic data will be collected across the 

site. The profiles will be spaced at 10-foot intervals with electromagnetic measurements made at 10-foot 

intervals along each profile. If the electromagnetic data indicate substantial anomalies associated with 

buried metallic objects, a subsequent radar survey will be performed to characterize each anomaly source. 

In addition, GPR data will be collected along all profiles spaced at 30-foot intervals to characterize the 

extent of disturbed soils at the site. 

Soils 

Borings: A total of four borings will be performed within the berm area at this SWMU (refer to Figure 

5-6). The borings will be performed in any pits tentatively identified by GPR. If no pits are identified, 

the borings will be drilled at the approximate location shown. A fifth boring (SB24-5) will be drilled to 

obtain background soil quality data. Each boring will be continuously sampled to the top of the water 

table. A total of three samples from each boring will be collected: (1) from Oto 12 inches below grade, 

(2) immediately above the water table and (3) an intermediate point. The intermediate sample will be 

collected at a depth where one of the following site-specific items occurs: (1) a stratigraphic change, (2) 

evidence of perched water table, (3) elevated photoionization detector (PID) readings or (4) visibly 

affected soil (e.g., oil stains). If none of these occur, then the intermediate sample will be collected at 

the halfway point between the samples collected at the surface and at the water table. If intermediate split 

spoon samples exhibit elevated PIO readings, the one with the highest concentration will be the 

intermediate sample to be analyzed. 
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Surface Soils: Surficial soil samples O to 6 inches below grade will be obtained from 12 locations 

surrounding the abandoned pit. These samples will be submitted for the chemical analyses identified in 

Section 5.2.6.3 . 

Groundwater 

One monitoring well (MW24-1) will be installed upgradient of SEAD-24 to obtain background water 

quality data, while two monitoring wells will be installed adjacent to and downgradient of this unit to 

evaluate whether hazardous constituents have migrated from the SWMU and to determine the 

groundwater flow direction. The presumed direction of groundwater flow at this SWMU is to the 

northwest. 

One monitoring well will be installed at each location that is screened over the entire thickness of the 

aquifer. Following installation and development, one groundwater sample will be collected from each 

well and tested for the parameters listed in Section 5.2.6.3. 

5.2.6.3 Analytical Program 

A total of 27 soil samples and three groundwater samples will be collected from SEAD-24 for chemical 

testing. All the samples will be analyzed for the following: the TCL VOCs, SVOs, and Pesticides/PCBs 

and TAL Metals and Cyanide according to the NYSDEC CLP SOW, explosive compounds by Method 

8330, herbicides by Method 8150, nitrates by Method 352.2, and total petroleum hydrocarbons by 

Method 8015. A summary of the analytical program for SEAD-24 is presented in Table 5-3 . 

5.2.6.4 Handling UXOs and Explosives 

The facilities at this SWMU were used to burn explosives; therefore, there is the potential for UXOs and 

explosives to be present in the soil in the pit. As a result, personnel from UXB will be on-site to monitor 

the subsurface explorations and sampling performed in the pit. UXB will decide when remote drilling 

and site clearance will be necessary based on site conditions. The following paragraphs present the 

proposed procedures to handle UXOs and explosives at SEAD-24. 

During drilling operations, a Safety Officer from UXB will monitor the work. All drilling is expected 

to be performed remotely. 

UXB will clear areas for field personnel to walk in the pit and to perform geophysical surveys. 
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5.2.7 SEAD-25: Fire Trainini= and Demonstration Pad 

Based on past site activities, spent solvents (prior to RCRA), water-contaminated fuels and oils have been 

used at this SWMU. The primary migration pathways are expected to be groundwater, although soil and 

air are also potential pathways. 

Health & safety procedures for the investigations performed at SEAD-25 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.7.1 Chemicals of Interest 

Petroleum products, primarily benzene, toluene and xylene, and solvents are of concern. Additionally, 

lead may also be of concern if leaded fuels were used for fire fighting demonstrations . Where waste oil 

is managed, there is potential for PCB transformer oil to be mixed in with it. 

5.2.7.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well upgradient and a well downgradients of the SWMU. 

Soils 

A total of six soil borings will be advanced at this SWMU, five within the area of the pad (refer to Figure 

5-7), and one east of the pad to obtain background soil quality data. 

Each boring will be continuously sampled to the top of the water table. A total of three samples from 

each boring will be collected: (1) from Oto 12 inches below grade, (2) immediately above the water 

table and (3) an intermediate point. The intermediate sample will be collected at a depth where one of 

the following site-specific items occurs: (1) a stratigraphic change, (2) evidence of perched water table, 

(3) elevated photoionization detector (PID) readings or (4) visibly affected soil (e.g., oil stains) . If none 

of these occur, then the intermediate sample will be collected at the halfway point between the samples 

collected at the surface and at the water table. If intermediate split spoon samples exhibit elevated PID 

readings, the one with the highest concentration will be the intermediate sample analyzed. 
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A total of three monitoring wells will be installed at this SWMU. One monitoring well will be installed 

upgradient of the pad to obtain background water quality data, while the remaining two wells will be 

installed adjacent and downgradient of the pad to determine if hazardous constituents have migrated from 

the SWMU and to determine the direction of groundwater flow. The presumed direction of groundwater 

flow at this SWMU is to the southwest. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer above competent bedrock. Following installation and development, one groundwater sample will 

be collected from each well and tested for the parameters listed in Section 5.2.7.3. 

5.2.7.3 Analytical Program 

A total of 18 soil samples and three groundwater samples will be collected from SEAD-25 for chemical 

testing. All the samples will be analyzed for the following: the TCL VOCs [including methyl tertiary 

butyl ether (MTBE)], SVOs, and Pesticides/PCBs and TAL Metals and Cyanide according to the 

NYSDEC CLP SOW, herbicides by Method 8150, nitrates by Method 352.2, and total petroleum 

hydrocarbons by Method 8015. A summary of the analytical program for SEAD-25 is presented in Table 

5-3 . 

5.2.7.4 Handling UX:Os and Explosives 

UXOs nor explosives were handled at SEAD-25; therefore, no remote drilling or UXO clearance will 

take place during the field work. 

5.2.8 SEAD-26: Fire Trainin2 Pit and Area 

Fuels, oils and solvents were stored in the fire training area and burned in the pit (refer to Figure 5-8). 

Approved fuels are currently burned in the pit. 

Flammable materials were floated on water within the fire pit prior to extinguishing; therefore, fuels 

containing water, used oils and herbicides and spent solvents (prior to RCRA) may have leached into the 

subsurface and migrated down to the water table. The primary migration pathways are expected to be 

soil, groundwater, and surface water. 
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Health & Safety procedures for the investigations performed at SEAD-26 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan) . 

5.2.8.1 Chemicals of Interest 

The primary chemicals of interest are solvents and petroleum products, including benzene, toluene and 

xylenes. Lead may also be a constituent of concern because leaded fuels were likely to have been used . 

Where waste oil is managed, there is potential for PCB transformer oil and herbicides to be mixed in with 

it. 

5.2.8.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well up gradient and a well downgradient of the SWMU. 

A GPR survey will be performed within the fire training area, but not within the fire training pit. The 

data will be collected along eight 1300 foot long profiles in the area outlined in Figure 5-8 . The GPR 

data will be used to detect anomalies and characterize the extent of disturbed soils at the site. 

Soils 

Borings: A total of four borings are proposed for this SWMU; one boring will be drilled upgradient of 

the pit and three borings will be drilled downgradient of the fire training area (refer to Figure 5-8). One 

of the downgradient borings proposed is adjacent to the pit. These four borings are associated with the 

four proposed wells. Each boring will be continuously sampled to the top of the water table. Samples 

from SB26-1 will be used to obtain background soil quality data. 

Test Pits: Eight test pits will be excavated at anomalies detected during the GPR survey. If less than 

eight anomalies are detected, a total of eight test pits will still be excavated: one at each anomaly and 

the others at locations in the fire training area where no anomalies were detected . 
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A total of three samples from each boring and test pit will be collected: (1) from Oto 12 inches below 

grade, (2) immediately above the water table and (3) an intermediate point. The intermediate sample will 

be collected at a depth where one of the following site-specific items occurs : (1) a stratigraphic change, 

(2) evidence of perched water table, (3) elevated photoionization detector (PIO) readings or (4) visibly 

affected soil (e.g., oil stains). If none of these occur, then the intermediate sample will be collected at 

the halfway point between the samples collected at the surface and at the water table. If intermediate split 

spoon samples exhibit elevated PIO readings, the one with the highest concentration will be the 

intermediate sample analyzed. 

Groundwater 

Four wells are proposed for SEAO-26, one upgradient for background water quality data and three 

adjacent and downgradient (refer to Figure 5-8) to determine the groundwater flow direction and 

determine if hazardous constituents have migrated from the SWMU. The presumed direction of 

groundwater flow at this SWMU is to the southwest. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer above competent bedrock. Following installation and development, one groundwater sample will 

be collected from each well and tested for the parameters listed in Section 5.2.8.3 . 

Oil, Surface Water, and Sediment 

Three samples will be obtained from the fire training pit: one of any oil floating on the water, one of 

the surface water, and one of the sediment at the bottom of the pit. These samples will be analyzed for 

the parameters listed in Section 5.2.8.3. 

S.2.8.3 Analytical Program 

A total of 36 soil samples, four groundwater samples, one sediment sample, and one surface water sample 

will be collected from SEAD-26 for chemical testing. All these samples will be analyzed for the 

following: the TCL VOCs [including methyl tertiary butyl ether (MTBE)], SVOs, and Pesticides/PCBs 

and TAL Metals and Cyanide according to the NYSOEC CLP SOW, herbicides by Method 8150, nitrates 

by Method 352.2, and total petroleum hydrocarbons by Method 8015. One oil sample will be collected, 

then analyzed for TPH by Method 8015, PCBs by Method 8080, and herbicides by Method 8150. A 

summary of the analytical program for SEAO-26 is presented in Table 5-3. 

January 8, 19!13 

Reviaioo C 
Page 5-36 

V:IENVIRISENECAISWMUPLAN.FINISECTION.5 Draft 115 



Work Plan for CERClA lnvootigation of 10 Solid Wa,te Management Unit., 

Seneca Army Depot, Romulua, New York 

5.2.8.4 Handling UX:Os and Explosives 

Delivery Order 0004, Panoos Main Project No. : 72022!).{)7000 

Submittal : Draft Final 

No UXOs or explosives are known to have been used at the fire training area: therefore, no remote 

drilling or UXO clearance will be performed during field activities at this SWMU. 

5.2.9 SEAD-45: Open Detonation Facility 

Based on the operating practices at SEAD-45, metals, nitrates and explosive compounds have the potential 

to be adsorbed into the soil or to migrate to the water table. 

Health & Safety procedures for the investigations performed at SEAD-45 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.9.1 Chemicals of Interest 

The primary chemicals of interest are heavy metals , explosive compounds and nitrates. 

5.2.9.2 Media To Be Investigated 

Geophysics 

To evaluate the potential for buried unexploded ordinance at the OD ground, GPR and EM-31 surveys 

will be performed in the area surrounding the elongate detonation hill. The electromagnetic data will be 

collected along profiles spaced at 10-foot intervals with readings spaced at 10 feet along each profile. 

Where the electromagnetic data indicate anomalies possibly associated with buried metallic objects, a 

subsequent ground-penetrating survey will be performed to characterize the anomaly source. A maximum 

of 10 test pits will be excavated to observe the types of buried metallic objects present at this SWMU. 

Soils 

Test Pits: Soil samples will be collected from five test pits in the detonation mound (refer to Figure 5-9). 

Four soil samples will be collected from each test pit and composited into one sample/test pit. 

Surface Soils: Nine surficial soil samples will be obtained from locations east and west of the ten open 

detonation pits . Chemical analysis of these samples will be used to evaluate the effect of wind-blown 

material from the pits on the environment in the two prominent wind directions, east and west. 

Soil quality data will be compared to background soil quality data obtained during the RI investigation 

at the adjacent open burning grounds . 
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Work Plan for CERCLA lnveotigation of 10 Solid Waate Management Units 

Seneca Army Depot, Romul111, New York 

Groundwater 

Delivery Order 0004, Panon.s Main Project No.: 7}J)Z29-070CXJ 
Submittal: Draft Final 

Four wells are proposed for SEAD-45. One well will be upgradient of the mound to obtain background 

water quality data and three wells will be located downgradient of the detonation mound as shown on 

Figure 5-9. These wells will be completed 3 to 5 feet below grade then covered with soil to avoid 

damage by OD facility operations. Each well cap will have a large magnet fixed to the inside of the 

casing cap to facilitate locating the well for groundwater sample collection. The direction of groundwater 

flow at this SWMU is northeast to east toward Reeder Creek based on data from the existing wells. 

Existing wells MW-1 through MW-5 will be sampled with the four proposed wells. Well MW45-4 will 

be used as an upgradient well. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer above competent bedrock. Following installation and development, one groundwater sample will 

be collected from each well. 

Surface Water and Sediment 

A surface water sample and a sediment sample will be collected at the same sampling point from each 

of four locations at SEAD-45: three drainage channels east of the detonation mound and the marsh area 

northwest of the detonation mound as shown in Figure 5-9. Surface water and sediment quality data will 

be compared to background surface water and sediment data obtained during the RI investigation at the 

adjacent open burning grounds. 

5.2.9.3 Analytical Program 

Fourteen soil samples, nine groundwater samples, four surface water samples and four sediment samples 

will be collected from SEAD-45 for chemical testing. All the samples will be analyzed for the following: 

the TCL VOCs, SVOs, and Pesticides/PCBs and TAL Metals and Cyanide according to the NYSDEC 

CLP SOW, explosive compounds by Method 8330, herbicides by Method 8150, and nitrates by Method 

352.2. A summary of the analytical program for SEAD-45 is presented in Table 5-3. 

5.2.9.4 Handling UX:Os and Explosives 

The facilities at this SWMU were used to destroy munitions; therefore, there is the potential for UXOs 

and explosives to be present in the soil. As a result, personnel from UXB will be on-site to monitor the 

subsurface explorations and sampling. UXB will decide when remote drilling and site clearance will be 

necessary based on site conditions. The following paragraphs present the proposed procedures to handle 

UXOs and explosive at SEAD-45. 
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Worlc Plan for CBRCLA Inveatigation of 10 Solid Waate Management Units 

Seneca Army Depot, Romulua, New Y orlc 

Delivery Order 0004, Parson& Main Project No.: 1'}i)'22fµJ700Q 

Submittal: Draft Final 

During drilling operations, a Safety Officer from UXB will monitor the work. All drilling is expected 

to be performed remotely. 

Test pit excavations and the collection of soil samples from the excavations will be performed by UXB. 

UXB will clear areas for field personnel to walk on site, to perform geophysical surveys, and to obtain 

surface soil , surface water, sediment, and groundwater samples. 

5.2.10 SEAD-57: Explosive Ordnance Disposal Area 

Based on past operating practices, metals, nitrates and explosives from the detonation of explosives could 

become adsorbed onto soil particles or migrate to groundwater. The estimated direction of groundwater 

flow is southwest. 

Health & Safety procedures for the investigations performed at SEAD-57 are described in the Health & 
Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.10.1 Chemicals of Interest 

The primary chemicals of interest are heavy metals, nitrates, and explosive compounds . 

5.2.10.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a wen upgradient and a well downgradient of the detonation 

area and shallow depression. 

To evaluate the potential of buried unexploded ordinance at the site, GP' and EM-31 surveys will be 

performed within the inner area of the circular 70-foot diameter berll)\ detonation area and shallow 

depression (refer to Figure 5-10). The EM-31 data will be collected on a 10-foot by 10-foot grid. Where 

the EM-31 data indicate anomalies possibly associated with buried metallic objects, a subsequent GPR 

survey will be performed to characterize the anomaly source. 
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Soil 

Delivery Order 0004, Parsons Main Project No. : 72022!4>7!XXl 

Submittal : Draft Final 

Test Pits: Eleven test pits will be excavated at SEAD-57: three on the berm (TP57-1, -3, and -4), two 

within the detonation area (TP57-2 and -5), five in the depressed area (TP57-6 to -10), and at a 

background location (TP51-11) (Figure 5-10). The test pits will be located at anomalies detected during 

the geophysical surveys in these three areas. If no anomalies are detected within an area, the test pits 

will be located as shown in Figure 5-10. Four soil samples will be collected from each test pit and 

composited into one sample per test pit. 

Surface Soils: Five surficial soil samples from O to 6 inches below grade will be obtained from locations 

east and west of the disposal area which are the dominant wind directions . Four other surficial soil 

samples will be obtained from around Building T2105. These locations are shown on Figure 5-10. 

Groundwater 

Three wells are proposed for SEAD-57, one upgradient and two adjacent and downgradient. The 

estimated direction of groundwater flow is to the northeast. One monitoring well will be constructed at 

each location that is screened over the entire thickness of the aquifer above competent bedrock. 

Following installation and development, one groundwater sample will be obtained from each well. 

5.2.10.3 Analytical Program 

A total of twenty soil samples and three groundwater samples will be collected from SEAD-57 for 

chemical testing. All the samples will be analyzed for the following: the TCL VOCs, SVOs, and 

Pesticides/PCBs and T AL Metals and Cyanide according to the NYSDEC CLP SOW, explosive 

compounds by Method 8330, herbicides by Method 8150, nitrates by Method 352.2. A summary of the 

analytical program for SEAD-57 is presented in Table 5-3. 

5.2.10.4 Handling UXOs and Explosives 

The facilities at this SWMU were used to destroy munitions; therefore, there is the potential for UXOs 

and explosives to be present in the soil. As a result, personnel from UXB will be on-site to monitor the 

subsurface explorations and sampling. UXB will decide when remote drilling and site clearance will be 

necessary based on-site conditions. The following paragraphs present the proposed procedures to handle 

UXOs and explosives at SEAD-57. 

During drilling operations, a Safety Officer from UXB will monitor the work. All drilling is expected 

to be performed remotely. 

Test pit excavations and the collection of soil samples from the excavations will be performed by UXB. 
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UXB will clear areas for field personnel to walk on-site, to perform geophysical surveys, and to obtain 

surface and groundwater samples. 

5.3 DATA REDUCTION, ASSESSMENT AND INTERPRETATION 

Upon completion of all field investigations identified in Section 5.2, the data will be reviewed, processed, 

evaluated and interpreted. Conclusions will be described for each of the following subcategories. The 

need for additional data will be identified through the assessment and interpretation process. 

5.3.1 Geophysical 

The geophysical surveys will produce a variety of subsurface data which will be reduced and analyzed. 

Objectives of this assessment will include identification of the location and extent of the distribution of 

any buried objects and former trenches. 

The following figures will be prepared to support the interpretation of the geophysical data: 

Electromagnetic Survey <EM-31) 

• The EM survey grid will be shown on a base map of the SWMU. 

• Contours of the quadrature and in-phase component readings will be prepared and shown on a 

base map of the SWMU. The individual EM readings will be provided on tables . 

Ground Penetrating Radar <GPR) Survey 

• The GPR survey lines will be shown on a base map of the SWMU. 

• The subsurface image radar profiles from the graphic strip recorder, annotated by the 

geophysicists, will be provided as an appendix. 

EM and GPR Surveys 

• Anomalous areas defined by the EM and GPR survey will be shown as shaded areas on a base 

map of each SWMU. 
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Seneca Army Depot, Romuha, New Y orlc 

5.3.2 Soils 

The soil data will be evaluated to meet the following objectives: 

Delivery Order 0004, Panon.s Main Project No. : 12fn29-070CIJ 
Submittal: Draft Final 

• Identify the type and extent of chemical constituents detected in the soil samples. 

• Portray source areas using plan and cross-sectional views. 

• Validate the Level III and IV data. 

5.3.3 Surface Water and Sediment 

Surface water and sediment data will be evaluated to meet the following objectives: 

• Validate the Level III and IV data. 

• Identify and quantify chemical constituents found in surface water and sediment samples. 

5.3.4 Groundwater 

Groundwater data will be evaluated to meet the following objectives: 

• Validate the Level III and IV data. 

• Estimate horizontal hydraulic gradients and identify groundwater flow directions. This 

information will be displayed in plan view. 

• Identify the chemical constituents and their concentrations in the groundwater being released from 

each SWMU. 

• Identify spatially the extent of dispersion of chemical concentrations. The resulting plume will 

be displayed graphical I y. 
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5.3.5 Comparison to Background 

5.3.5.1 Objective 

Delivery Order 0004, Parsons Main Project No.: 720229-070:X) 
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Organic, inorganic and heavy metal constituent concentrations will be measured in this investigation for 

the environmental media of soil (surficial, test pits and borings), sediment, surface water and 

groundwater. The objective of the investigation is to determine if a chemical release has occurred at each 

unit and the nature of that release. To make this determination, constituent concentrations must be 

established for media unaffected by chemicals from each particular SWMU; that is, SWMU-specific 

background constituent concentrations must be defined. Once background concentrations are defined, 

a comparison will be made between background media samples and SWMU-affected media samples. The 

comparison will indicate whether the unit has affected the surrounding media. 

5.3.5.2 Statistical Comparisons 

The EPA recommends several statistical methods for comparing data, depending upon the situation (EPA 

1989). The various methods and circumstances under which they are utilized are presented in Table 5-4. 

Once data are produced from the investigation, a statistical method will be selected and implemented for 

the ten SWMUs under investigation. Groundwater data can be statistically compared using any of these 

methods. Only some of these methods can be used to statistically compare other media, such as soil. 

5.3.6 Survey 

Surveying will be performed at the ten SWMUs under investigation to provide accurate site base maps 

which will be used for the following purposes: 

1. Map the direction and compute the velocity of groundwater movement 

2. Locate all the environmental sampling points 

3. Serve as the basis for volume estimates of impacted soils and sediments which may require a 

remedial action 

4. Map the extent of any impacted groundwater above established ARAR limits 

5. Provide accurate and current information regarding the topography and site conditions, such as 

building locations. 

The survey will involve photogrametric mapping, followed by a field survey. By having an aerial 

photographic survey performed for the site, the site topographic data can be electronically input to 

MAIN's Engineering Site Package (ESP) software on our Intergraph CAD System. This approach will 
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EP A-RECOMMENDED STATISTICAL METHODS1 

Any 
Constituent 

in 
Background 

ACL/MCL 
Specific 

Synthetic 

Background vs. 
Compliance Well 

Intra-well 

Fixed Standard 

Many Nondetects 
in Data Set 

ANOVA 
Tolerance Limits 

Prediction Intervals 

Control Charts 

Confidence Intervals 
Tolerance Limits 

Refer to Section 8.1 

5.2 
5.3 
5.4 

7 

6.2.1 
6.2.2 

8.1 

NOTE: 1 U .S.EPA, "Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, April 
1989 (EPA/530-SW-89-026). 
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produce more accurate site maps and since the software stores the data as a three-dimensional file, it will 

facilitate a great deal more flexibility in its future use. Typical examples of what this software can 

produce automatically are stormwater run-off calculations, cut and fill calculations, and graphical cross­

section through any part of the site. The field control will establish horizontal and vertical control and 

will serve as the basis for relating the photogrametric information to actual land elevations and the New 

York State Plane Coordinate System. 

During the field survey, plastic or wooden hubs shall be used for all basic control points . A minimum 

of one concrete monument with 3.25-inch domed brass or aluminum alloy survey markers (caps) and 

witness posts will be established at each SWMU investigated. The concrete monuments will be located 

within the project limits and will be set 50 feet from the edge of any existing roads in the interior of the 

project limits and will be a minimum of 500 feet apart. The placement of all monuments, hubs, etc., 

shall be coordinated with SEAD. Witness posts, etc., shall be durable and brightly colored to preclude 

damage due to normal landscaping activities. Concrete monuments shall be constructed so as to preclude 

damage due to frost action. Horizontal control (1: 10,000) and vertical control (1 :5,000) of third-order 

or better shall be established for the network required for all the monuments. The caps for the new 

monuments shall be stamped in a consecutively numbered sequence as follows: 

SEAD-7-1990 

USAED-HUNTSVILLE 

SEAD-8-1990 

USAED-HUNTSVILLE 

SEAD-9-1990 

USAED-HUNTSVILLE 

The dies for stamping the numbers and letters into these caps shall be of 1/8 inch. All coordinates will 

be to the closest 0.01 foot and will be referenced to the State Plane Coordinate System, and all elevations 

are to be referenced to the 1929 National Geodetic Vertical Datum. Elevations to the closest 0.10 foot 

shall be provided for the ground surface at each soil boring. Elevations to the closest 0.01 foot shall also 

be established for the survey marker and the top of casing (measuring point) at each monitoring well. 

The location, identification, coordinates and elevations of all the control points recovered and/or 

established at the site and all of the geophysical survey areas, soil borings, monitoring wells (new and 

existing) and all surface water and sediment sampling points will be plotted on a topographic map (at a 

scale of 1 inch = 50 feet) to show their location with respect to surface features within the project area. 

U.S.G.S control points exist at the Seneca Base. This information will be provided to the surveyor prior 

to the survey. A tabulated list of the monuments, the soil borings and the surface water and sediment 

sample points including their coordinates and elevations, a "Description Card" for each monument 

established or used for this project, the 1 inch = 50 feet map and all field books and computations will 
be prepared by the surveyor. The Description Card will show a sketch of each monument; its location 
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relative to reference marks, buildings, roads, towers, etc.; written description telling how to locate the 

monument from a known point; the monument name or number and its coordinates and elevation. 

During the field survey, level circuits will close on a benchmark whose elevation is known (other than 

the starting benchmark if possible). The following criteria will be met in conducting the survey: 

• Instruments will be pegged regularly. 

• Rod levels will be used. 

• Foresight and backsight distances will be reasonably balanced. 

• Elevation readings will be recorded to 0.01 foot. 

Temporary monuments will be set and referenced for future recovery. All monuments will be described 

in the field notes. Sufficient description will be provided to facilitate their recovery. 

Traverses will be closed and adjusted in the following manner: 

• Bearing closures will be computed and adjusted, if within limits. 

• Coordinate closures will be computed using adjusted bearings and unadjusted field distances . 

• Coordinate positions will be adjusted if the traverse closes within the specified limits. The 

method of adjustment will be determined by the surveyor. 

• Final adjusted coordinates will be labeled as "adjusted coordinates." Field coordinates will be 

specifically identified as such. 

• The direction and length of the unadjusted error of closure, the ratio of error over traverse 

length, and the method of adjustment will be printed with the final adjusted coordinates. 

Level circuits will be closed and adjusted in the following manner: 

• For a single circuit, elevations will be adjusted proportionately, provided the raw closure is 

within the prescribed limits for that circuit. 

• In a level net, where the elevation of a point is established by more than one circuit, the method 

of adjustment will consider the length of each circuit, the closure of each circuit, and the 

combined effect of all the separate circuit closures on the total net adjustment. 

January 8, 1993 

Revision C 

~eS-48 
V:IENVIR\SENECA\SWMUPLAN.FJN\SECTION.5 Draft 15 



Work Plan for CERCLA Inv .. tigatioo of 10 Solid Waate Management Unit& 

Seneca Army Depot, Romulus, New York 

Delivery Order 0004, Parsoos Main Project No. : 720229-07000 
Submittal: Draft Final 

For this project, all surveys shall be third-order plane surveys as defined by the following standards and 

specifications: 

Traverse 

Standard error of the mean 

for length measurements 

Position closure per loop in 

feet after azimuth adjustment 

Leveling 

Levels error of closure per 

loop in feet 

M** is the square root of distance in miles. 

1 in 10,000 

1:5,000 checkpoint or 3.34 M** 

(whichever is smaller) 

0.05 M** 

Third-order plane surveys and horizontal angular measurements will be made with a 20-second or better 

transit. Angles will be doubled, with the mean of the doubled angle within 10 seconds of the first angle. 

Distance measurements will be made with a calibrated tape corrected for temperature and tension or with 

a calibrated electronic distance meter instrument (EDMI). When using EDMI, the manufacturer's parts 

per million (ppm) error is applied, as well as corrections for curvature and refraction. 

Site surveys will be performed in accordance with good land surveying practices and will conform to all 

pertinent state laws and regulations governing land surveying. The surveyor shall be licensed and 

registered in New York. Upon completion of the project, all original field notebooks, computations, and 

pertinent reference materials will be available at the surveyor's office. Photostatic copies of these 

materials will be kept in the project files. 

All field note reduction will be checked and marked in such a way that a visual inspection of the field 

notes will confirm that checks have been made. All office entries in field notebooks will be made in 

colored pencil. The office worker who reduces or checks field notes will initial each page worked on 

in the color used on that page. 
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Monitoring well locations will be surveyed only after the installation of the tamperproof locking cap guard 

pipe or road box, which will be set in concrete. The following elevations will be measured: 

• Top of the outer protective casing at the point opposite the lock or bolt on the guard pipe or road 

box 

• At the notch cut into the lip (not the cap) of the PVC riser pipe. 

• Finished concrete pad adjacent to the outer well casing. 

The aerial photographic survey will be performed with an aerial camera equal to or better than a Ziess 

RMKA 15/23 with a focal length of 6 inches. The scale of the photography will be suitable for 

determination of 2-foot ground contours, but will not be greater than 1" = 600. Black and white aerial 

photographs will be sufficient. The photographs to be taken will be sufficient enough to cover the 

SWMUs to be investigated. A U.S.G.S topographic map will be used to determine the limits of the 

photographic survey. A copy of the survey boundary will be a deliverable to the surveyor. Since the 

site is within the confines of the Seneca Army Depot, an active military installation, written permission 

will be necessary to conduct the aerial flyover. The deliverables from the surveyor will include: 

1. A list indicating the location, identification, coordinates and elevations of each monument, soil 

boring, monitoring well and surface water sample point. 

2. Two sets of black and white contacts. 

3. An Intergraph IDGS file, on tape, of the topographic map. 

4. Photostatic copies of the surveyor's field notes . 
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6.0 PLANS. MANAGEMENT AND REPORTING 

The purpose of this Work Plan is to present and describe the activities that will be required for 

development of the site inspection. The Field Sampling and Analysis Plan (Appendix A) details 

procedures which will be used during the field activities. Included in this plan are procedures for 

sampling soil, soil gas, sediments, surface water and groundwater. Additionally included in this plan are 

procedures for developing and installing monitoring wells, measuring water levels, and packaging and 

shipping of samples. 

The Health and Safety Plan (Appendix B) details procedures to be followed during field activities to 

protect personnel involved in the field program. 

The Chemical Data Acquisition Plan (Appendix C) describes the procedures to be implemented to assure 

the collection of valid data. It also describes the laboratory and field analytical procedures and QA/QC 

requirements which will be used during the site investigation. 

6.1 SCHEDULING 

Figure 6-1 presents the proposed schedule which relates defined work tasks with time to complete each 

task. 

6.2 STAFFING 

This section contains a listing of project staff and describes the functional relationships of the 

organizational structure and responsibilities of the support functions. The project organization is 

presented in Figure 6-2. Each of the Parsons Main personnel listed serves in a supervisory role. These 

personnel will provide overview and guidance to the project team and will assist the Project Manager in 

the resolution of technical difficulties. 

The USACE Project Manager will oversee the entire project. A USACE Technical Manager will support 

the Project Manager 

The Parsons Main Project Manager, Mr. Michael Duchesneau, P.E., is responsible for the effective day­

to-day management of the project staff; direct communication and liaison with the USACE and SEAD; 

technical approach and review of deliverables, management of resources, schedules and budgets; and 

communication among the general and technical support functions. 
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The general support personnel include a Health and Safety Manager and Quality Assurance Officer. The 

Health and Safety Manager is responsible for preparing the health and safety plan for site activities and 

training project personnel in safety practices. The Quality Assurance Officer is responsible for 

monitoring and periodically auditing to assure QC procedures outlined in the Chemical Data Acquisition 

Plan are followed by the field team and the laboratory. 

The support personnel in hydrogeology and regulatory compliance will provide technical support and 

assist in the resolution of difficulties related to their individual fields. 

Outside support has been retained by Parsons Main to provide laboratory assistance (Aquatec, Inc.) and 

to aid in UXO detection and handling (UXB, Inc.). 

6.3 DATA REPORTING 

The program described in this Work Plan is intended to provide a data base which will yield an 

understanding of on-site conditions. Parsons Main recognizes that during the ESI process there may be 

a need to expand a particular task. Consequently, the expeditious completion of the program requires 

good communication between Parsons Main, SEAD, USCOE, NYSDEC and EPA. This section 

describes the mechanisms which will ensure that communications between all concerned are maintained. 

6.3.1 Work Plan Deviations 

During the field work, deviations from the work proposed in the Work Plan may be necessary. When 

deviations are required, they will be approved by the EPA and NYSDEC before being performed. 

6.3.2 Laboratory Data Reports 

Reports from the analytical laboratory will include a tabulation of sample results, dates of analysis, 

method references, completed chain-of-custody forms, blank analysis data, precision and accuracy 

information for each method, and narrative discussion of any difficulties experienced during analysis . 

A copy of each data package will be sent by the laboratory to the Project Manager. The Project Manager 

will immediately arrange for making additional copies of the data packages including copies for the 

Document Controller and Project Quality Assurance Officer. The sample analysis data will be tabulated 

by the laboratory and presented to the Project Manager on computer diskettes . These tables will be used 

to prepare, a working database for assessment of the site contamination condition. 
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While field work associated with the response activities is being conducted at the site, a monthly Field 

Activity Report to the EPA and NYSDEC will be submitted no later than the 10th day of the month 

addressing the following: 

1. A summary of work completed in the field, including any deviations from the Work Plan, 

2. Anticipated or actual delays, 

3. Discovery of significant additional contaminants other than expected, 

4. Quantum increase in concentration of hazardous substances of any media beyond that expected, 

5. Determination of any specific or potential increase of danger to the public, the environment, or 

to individuals working at the site, and 

6. Copies of all Quality Assured Data and sampling test results and other laboratory deliverables 

received during the month. 

7. A copy of the laboratory's chemical analysis reports received during the month will be sent to 

the Corps of Engineers' QA Laboratory. 

6.3.4 Samplin1: Letter Reports 

At the completion of the first round of field work sampling, a letter report characterizing the site will be 

furnished by the Project Manager. This report will at a minimum list the locations and quantities of 

contaminants at the site. Should additional sampling rounds be required to confirm initial sampling, 

additional letter reports will also be required. 

6.3.S Quarterly Reports 

Quarterly Reports will be submitted to EPA and NYSDEC no later than the 10th day of January, April, 

July, and October. The quarterly reports shall address the following: 

1. Minutes of all formal Project Manager, Technical Review Committee, and other formal meetings 

held during the preceding period, 

2. Status report on all milestones on schedule, report and explanation for milestones not met, and 

assessment of milestones to be met during the next period, 

3. Outside inspection reports, audits and other administrative information developed, 

4. Permit status, as applicable, 

5. Personnel staffing status or update, 

lanllU)' I, 1993 
Rovioian C 

Paae6-5 
V:IBNVIRISBNECAISWMUPLAN.FINISllCTION.6 Dial\ 15 





Wort.plan for CBRCLA lnWllipliao ol 10 Solid W- Mompmea1 Unita 
Seneca Army Depot. Rom11N1, N- Yon: 

Delive,y Onler W>4, ~ Main Pro;oct No.: 720229-07000 
Submitlal: Draft Fiml 

6. Copies of all Quality Assured Data and sampling test results and all other laboratory deliverables 

received during that quarter, and 

7. A community relations activity update. 

6.3.6 Final Report 

At the conclusion of the ESI, a report will be generated that documents the field work, and data 

interpretation performed during the ESI. A section on data quality will be included that discusses the 

results of data validation, describes how well the data quality objectives were met, and summarizes the 

results of any audits performed during the ESI. The ESI report will conclude whether a release has 

occurred at each SWMU and will recommend whether a RI/FS should be performed at each SWMU or 

the SWMU should be declared a "No Action" SWMU. 
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Environmental measurements are subject to a wide variety of instrument, spatial, and temporal 

variables. A representative sample of the material from which it is collected must accurately 

depict the spatial, temporal, physical, and chemical qualities of the material. Standard operating 

procedures help to minimize those errors which result in the collection of invalid data or 

nonrepresentative samples. This is important as field data collection provides the primary basis 

upon which site investigations, assessments, and remedial actions are based. 

There are four basic factors which affect the quality of sampling data. These are: 1) Selection 

of the sample collection site; 2) Method of sample collection; 3) Sample preparation, preservation 

and storage methods; and 4) Sample analysis. Samples must be representative of the media from 

which they are extracted, and maintain their integrity and/or constituents between the time of 

sampling and the time of analysis. Field measurement devices and procedures also must follow 

set procedures to obtain precise and accurate readings at representative locations. 

This document presents the Parsons Main, Inc. Field Sampling and Analysis Plan (FSAP) for the 

collection of precise, accurate, and representative field data. If the provided FSAP does not cover 

a situation encountered in the field, procedures recommended by the EPA or other suitable 

authority will be followed. 

This FSAP describes the field sampling methods and data collection procedures for the Expanded 

Site Inspection of 10 Solid Waste Management Units at Seneca Army Depot in Romulus, New 

York. 

The field techniques and number of samples that will be collected at each SWMU are described 

in Section 5.2 of the Work Plan. Table A-1 in the FSAP summarizes the types of field work that 

will be performed at each SWMU and references the section in the FSAP that describes the field 

procedures which will be used. 

Performance of the tasks described herein require adherence to health and safety procedures 

defined in the Health and Safety Plan provided in Appendix B. Addenda to the Site Health and 

Safety Plan will be developed, as may be necessary, for specific field data collection tasks. 
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The pre-field activities include the following: 
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1. A site inspection to familiarize key project personnel with site conditions and finalize 

direction and scope of field activities, 

2. A comprehensive review of the Health & Safety Plan with field team members to insure 

that the hazards that might occur and preventive and protective measures for those hazards 

are completely understood, 

3. An inspection of all equipment necessary for field activities to insure proper functioning 

and usage, and 

4. A comprehensive review of sampling and work procedures with field team members. 
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2.0 PRESAMPLING CONSIDERATIONS 

2.1 COMMUNICATIONS 
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Personnel responsible for the design and/or implementation of field sampling activities are 

encouraged to establish and maintain close communications with personnel responsible for the 

performance of chemical, physical, or biological characterization activities. Development of open 

communication between these two parties can provide an important conduit via which information 

relevant to the representativeness, integrity, and quality of the sample can be transferred. For 

example, laboratory personnel can be an important source of information and materials that are 

essential to ensure that samples are properly preserved at the time of their collection. Laboratory 

personnel can also assist sampling personnel with the definition of sample volume and number of 

sample aliquots that are required to complete the analyses of interest. Furthermore, laboratory 

personnel should also assist program management and field personnel with the definition of 

analytical procedures used to quantify the pollutants of concern to ensure that suitable procedures 

with appropriate detection limits are specified. Field personnel should provide laboratory 

personnel with advance notification of sample shipment to minimize the period of time between 

sample collection and analysis. Furthermore, this mechanism can be used to advise laboratory 

personnel of unusual properties exhibited by samples as they were being collected. Finally, the 

establishment of open communications between field and laboratory personnel can facilitate 

implementation of managerial decisions to refocus the emphasis or extent of certain investigations. 

Specifically, field personnel are responsible for the following: 

1) daily communication with the project manager to advise of the project status; 

2) communication with the laboratory prior to and during sampling of sediment, soil, and 

water; and 

3) communication with subcontractors, the frequency of which is to be determined by the 

project manager. 

2.2 SAMPLE INTEGRITY ISSUES 

The selection and use of suitable sample containers is an important facet of any field sampling and 

analysis project. Storage of samples in unsuitable containers can lead to sample loss, sample 

contamination, and/or sample degradation, each of which has direct implications on the 

representativeness, and therefore the utility of the data that is ultimately reported. 
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Prior to the initiation of field work, project personnel will familiarize themselves with sample 

bottle, storage, and packaging requirements and recommendations. Specific issues that will be 

reviewed include analytical sample size requirements, sample bottle type, sample preservation 

requirements, and holding times between collection and analysis. Sources of this information 

include conversations with laboratory personnel and review of analytical methodology descriptions 

provided in any of numerous reference sources, such as those listed in SW-846. 

Once familiar with sample packaging and preservation requirements, project personnel will obtain 

the necessary sample bottles and transport containers as well as essential preservative chemicals 

and supplies. Frequently, sample bottles and transport containers can be obtained directly from 

the laboratory where the subsequent analyses will be completed; although outside vendors of these 

materials should also be considered. In either case, it is important to insure that all containers are 

suitably precleaned, dried, capped, and stored prior to their use for holding samples. Whenever 

the integrity of any sample container is suspect, due to presence of foreign liquids or debris or due 

to conditions of suspected or known incomplete container closure, the sample container will not 

be used and recleaned prior to use. 

Sample preservation will be completed immediately after the collection of the required sample 

volume. Frequently, sample preservation includes the performance of some field determination 

(e.g., pH measurement), the addition of a small quantity of a chemical preservative to the sample, 

the closure of the sample container and its placement in a container (e.g., ice chest) where a 

controlled environment (4° C or room temperature) has been established. Alternatively, some 

subset of the listed steps may be required. Regardless of the level of sample preservation required, 

it is imperative that required procedures be implemented immediately at the time of sample 

collection. 

More complete discussions of sample bottle preparation, sample preservation, sample storage, and 

packaging and shipping are presented in Sections 4 and 5 of this appendix. 

2.3 QUALITY CONTROL SAMPLE'S 

Four types of quality control samples will be produced and submitted to the laboratory as a result 

of each field study: Trip Blanks, Field or Equipment Blanks, Field Duplicates, and Matrix 

Spike/Matrix Spike Duplicates. All water used for trip blanks, field equipment rinse blanks and 

the final rinse in the decontamination procedure will be demonstrated as analyte-free. Distilled 

water from a local water distributor will be chemically analyzed before field work begins to 
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demonstrate it is analyte-free. Then this water will be used throughout the fieldwork. 

Descriptions of these samples are presented below. 

Trip Blank: This sample is used to determine whether contaminants are being introduced to 

field samples due to improper laboratory procedures, poor container precleaning 

operations or due to conditions encountered during transport. Trip blanks will be 

prepared only for volatile organic compound analyses of only groundwater and 

surface water samples. 

A volatile organic analysis trip blank is prepared by filling a precleaned screw cap 

septum vial with demonstrated analyte-free water, preserving it as described in the 

Chemical Data Acquisition Plan, sealing the vial, and placing it into the transport 

chest with other empty bottles. This sample is transported to the field, where it 

remains stored with the empty sample bottles until those bottles are used. Trip 

blanks will accompany shipments of aqueous samples for volatile organic analysis. 

Then the trip blank is stored with the samples until they are analyzed at the 

analytical laboratory. Typically one trip blank is provided for each day of 

anticipated field sample collection. 

Field (Equipment) 

Blank: This sample is used to determine whether field sampling (decontamination and 

sample collection) procedures or the environment of the job site are possible 

sources of contaminant introduction. Generally, one field blank sample is prepared 

each day for each matrix obtained that day and submitted for the same analyses 

requested that day. In the field , demonstrated, analyte-free water is poured into 

the sampling device, and then transferred to the sample container using the same 

procedures as used to collect the sample. 

Field 

Duplicate: 

J-.ry I, 1993 
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Field duplicates are used to provide an estimate of the precision of field sampling 

and analytical procedures. A field duplicate sample is defined as two samples that 

are collected simultaneously from one location. Duplicate samples will each have 

unique sample numbers, and they will be analyzed separately as two unknowns 

within the laboratory. Information denoting the true identify of each duplicate will 

be recorded in the field notebook. One field duplicate for every increment of 20 

field samples or less will be collected. 
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Matrix Spike/Matrix Spike Duplicate: 

Matrix spike and matrix spike duplicate (MS/MSD) samples are used to evaluate the precision and 

accuracy of the analytical methods used by the laboratory. MS/MSD samples are collected using 

the same procedures as a field duplicate. The extra bottles that will be used for MS and MSD 

analyses will be labeled the same as the sample. A note will be added to the Chain-of-Custody 

form that this sample will be used for MS and MSD analyses. One set of MS/MSD samples will 

be obtained for every 20 samples of each matrix obtained. 

2.4 SAMPLE NUMBERING SCHEME 

A uniform sample numbering scheme will be used to be certain that each sample has a unique 

number. The Site Manager will ensure that the sample numbering scheme is followed in the field 

so that site workers do not duplicate numbers. The general components of the numbering scheme 

are 1) matrix, 2) SWMU #, 3) location# and 4) sample#. 

The general numbering scheme will be as follows: 

Where: 

Matrix - SWMU # - Location #. Sample # 

Matrix is either SB = Soil Boring 

MW = Monitoring Well 

SW = Surface Water 

SD = Sediment; 

SG = Soil Gas 

SS = Surface Soil 

SWMU # is identified according to the assigned SEAD number (e.g., SEAD-4); 

Location# is identified consecutively beginning with 1 for each matrix type; and 

Sample # is identified consecutively beginning with .1 for each location. 

For borings, the depth interval for soil samples will be recorded in a field logbook along with the 

corresponding sample number. The distance from shore, water depth, sample depth range, and 

sample number will be recorded for surface water and sediment samples. 
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The proposed field operations for the SWMUs area will consist of the following major tasks: 

1. Unexplained Ordnance (UXO) Survey 

2. Geophysical Survey 

3. Surface and Subsurface Soil Sampling 

4. Monitoring Well Installation, Development and Sampling 

5. Surface Water and Sediment Sampling 

6. Soil Gas Survey 

The following sections describe the objectives and techniques associated with the previously 

mentioned tasks. 

3.1 UNEXPLODED ORDNANCE CLEARANCE 

3.1.1 Objectives 

An unexploded ordnance (UXO) survey will be conducted in areas suspected of containing UXOs 

that will be accessed by field personnel during the conduct of this Work Plan. The UXO survey 

will consist of: 

• Hand-held magnetometry surveys of access routes and areas of SWMUs where field 

personnel and equipment will be performing field work. 

• Flagging suspected UXOs and limits of cleared access routes and sampling routes. 

• Down-hole magnetometry surveys during drilling in areas suspected to contain UXOs. 

3.1.2 UXO Clearance Procedures 

An electromagnetic (active all-metals) induction detector and a passive ferrous metals detector will 

be used to search the access routes and sampling areas. The hand held magnetometers and a 

description of their operation are listed below: 
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1. Electromagnetic (Active All-Metals) Induction Detectors 

Active locators, as a class, generate a magnetic field. Their detection ranges are 

determined by the strength of their magnetic field, the attenuation of the field in the soil, 

the size and makeup of the items being sought, and the amount of conductive clutter in the 

search area. These factors tend to limit active detection ranges to three (3) feet or less, 

depending on the search instrument. A major advantage to this type of detector is its all 

metals capabilities. These instruments are capable of detecting ordnance constructed of 

both ferrous and nonferrous metals. Active locators can affect UXO fuses; therefore it is 

necessary to have some knowledge of the types of ordnance and their fuzing systems that 

may be encountered within the search area. The U.S. military currently utilizes locators 

that employ the multiple-coil, balanced bridge, and phase-imbalance types of active 

locators. 

The active all-metals magnetometer that will be used is the White's Eagle II SL 90. The 

White's Eagle II SL 90 is able to detect a 75 to 81 mm projectile at a depth of 1.5 to 2 

feet. There are many environmental considerations that can affect the depth of detection 

(magnetic signatures), i.e., soil characteristics (minerals and salts present), type of metal 

being detected, size of the metal object, orientation of the object (vertical or horizontal to 

the linear axis of the object), metallic contamination of the site (wide spread 

fragmentation), and the capabilities of the detector. Activities such as earth removal and 

tree grubbing can also change the magnetic signatures in the earth. With all factors taken 

into consideration, there are no iron clad measurements regarding the sizes of UXOs or 

depths at which they can be detected. 

2. Passive Ferrous Metals Detector 

Passive ferrous metal detectors detect anomalies in the earth's magnetic field which are 

produced by ferromagnetic (ferrous metal) targets. Generally passive locators respond to 

either: 1) the magnitude of the magnetic field strength (Proton-Precession) or 2) the 

gradient or rate of change of the field (Fluxgate). The detection ranges of passive locators 

are dependent on the resolution of the device, the magnetic features of the search area, 

magnetic features of the item being located, and the search technique being used (i.e. , 

continuous sweep or grid mapping). The standard passive magnetometers in use today to 

detect ordnances are of the Fluxgate and the Proton-Precession types. 
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The passive ferrous metal magnetometers that will be used are the Mk 26 Mod O Ordnance 

Locator (Forster Ferex 4.021) and the Schonstedt Model GA-52B. 

Extreme care for the personnel and equipment entering the site's sampling areas is required at 

certain SWMUs where ordnances and UXOs are likely to be present. Some of these items have 

been exposed to fire or explosions and because of this, any of these items which are still 

explosively loaded are extremely hazardous. The active all-metals and passive detectors will be 

used to search the access routes and sampling sites for hazardous items. 

Depending upon the object size, physical properties (ferrous or nonferrous) and depth of burial, 

large non-ordnance metal objects may also be located and marked on the SWMU areas . 

Excavation to determine the identification of these items will be performed as needed to complete 

the study of the ten SWMUs (See Section 3 .3). 

UXOs will not be moved unless absolutely necessary. A qualified SEAD UXO removal team will 

be required to move and properly dispose of any UXOs. 

All UXOs that can be safely moved and must be moved, will be moved remotely. Under no 

circumstances will any of the following items be moved (remotely or otherwise) by EOD 

personnel: 

1. UXO with a point initiating base detonating-lucky (PIBDL) fuse 

2. UXO with a Mechanical Time fuse 

3. UXO with an All-Ways-Acting fuse 

4. UXO with a Cocked Strike fuse 

5. UXO with a Graze Back Up fuse 

6. Any UXO with a fuse system that cannot be identified. 

3.1.3 Downhole Mai:netometry Survey 

Specialized techniques such as down hole magnetometry can also be performed. If manual 

operation of the soil boring equipment is performed, rechecks of the bore hole at two (2) foot 

intervals until virgin soil is encountered will be performed. If remote drilling procedures are 

employed, no additional checks of the site are required after the initial active all-metals and passive 

ferrous metals inspection of the sampling site have been performed . 
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3.1.4 Fla,:,:in,: Suspected UXOs and Cleared Areas 

All UXOs discovered during the survey will be marked with yellow flags. Cleared access routes 

and work areas will be outlined with orange flags. Field personnel will not go outside the 

delineated cleared areas . 

3.1.5 Data Verification 

Data verification for UXO clearance will be an ongoing process during the clearance of the access 

routes and sampling areas with the main emphasis being the location of hazardous UXOs and 

components. 

3.2 GEOPHYSICAL SURVEYS 

3.2.1 Seismic Refraction 

3.2.1.1 Objectives 

Seismic refraction surveys will be performed at all the SWMUs, except SEAD-45, to determine 

the direction of groundwater flow by measuring the depth to the water table. These data, along 

with land topographic information, will be used to more accurately locate the up and downgradient 

monitoring wells. 

3.2.1.2 Field Procedures 

3.2.1.2.1 Survey Line Layout 

Four 120-foot seismic refraction transects will be laid out at each site. They will be approximately 

equidistant from the center of the SWMU and each other with each transect pointing toward the 

center of the SWMU. The shot point locations along each profile will be located using a metal 

tape and marked with spray paint or flagging. These shot point locations will be used to define 

each individual seismic spread. The seismic data will be collected using an industry standard 12 

or 24 channel signal enhancement seismograph. 

The geophone cable will be laid out along each profile using the shot point locations described 

above. In grassy areas, the geophones will be coupled to the ground using 3 inch metal spikes that 
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are attached to the base of the geophone. When the geophones are to be placed on asphalt or 

concrete, small metal base plates will replace the metal spike on each geophone. The geophones 

placed on asphalt or concrete will be weighted down using small 2 to 3 pound sand bags to 

improve overall coupling with the ground and to help minimize background noise levels. 

Geophone spacings will be held at 5 foot intervals throughout the survey. 

Once the seismograph setup is complete and data collection is ready to commence, the background 

noise level at each geophone location will be monitored. The background noise is displayed on 

the seismograph CRT as a series of moving bars, the amplitude of which is proportional to the 

background noise level. This review provides information on ambient noise levels, while also 

highlighting geophones that may be malfunctioning. Geophones that display a high level of noise 

will be moved or have their placement adjusted. 

3.2.1.2.2 Seismic Energy Source 

An impact or dropped weight will be used as the seismic energy source. Due to the shallow nature 

of the water table (i.e., generally less than 10 feet in depth) a low energy source will be sufficient 

to accurately image the water table surface. 

3.2.1.2.3 Data Collection 

Three shots will be fired for each geophysical spread located at the spread ends and spread center. 

A paper copy of each seismic record will be made in the field. Each record will be reviewed for 

quality to insure that adequate signal to noise levels were present for the shot. Upon initial 

acceptance, a preliminary velocity analysis will be performed in the field to define the subsurface 

structure along each spread. This preliminary review will focus on determining if the water table 

surface has been properly resolved. Upon final acceptance of each shot, the seismic record will 

be annotated to identify the transect number, the spread number, the shot point number, and the 

shot point location. 

After each record is. reviewed, accepted, and annotated, the data collection procedure is repeated 

for the remainder of the shot points for each spread. 
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Subsequent to the seismic data collection, a survey will be performed to provide X, Y ,Z station 

information for the seismic shot point locations to + 1.0 feet horizontally and + 0.1 feet 

vertically. These data will be used during seismic data reduction and seismic modeling. 

3.2.1.3 Data Reduction 

3.2.1.3.1 First Break Analysis 

The seismic refraction method relies upon the analysis of the arrival times of the first seismic 

energy at each geophone location to provide details about the subsurface geology. The time when 

the seismic energy arrives at each geophone location is referred to as the first break. Each seismic 

record will be reviewed, both using the seismograph CRT and the paper records, to determine the 

first breaks at each geophone. This analysis will be preliminarily performed in the field with the 

data checked after the completion of the field program. These first break data values will be 

tabulated and used to create time-distance plots as described below. 

3.2.1.3.2 Time-Distance Plots 

For each seismic spread, a graph will be made of the first break determinations for all of the 

spread shot points . These graphs will display, in an X-Y plot, the first breaks (time) versus the 

geophone locations (distance). These time-distance plots form the basis of the geophysical 

interpretation. 

3.2.1.3.3 Velocity Analysis/Layer Assignment 

The time-distance plots will be individually analyzed to assign each first break arrival to an 

assumed layer within the subsurface. It is estimated that up to four distinct seismic layers may 

exist at the site. These include the unsaturated and saturated surficial deposits, the weathered 

bedrock, and the competent bedrock. In general, these various layers can be grouped into broad 

ranges of seismic velocities. As an example, unsaturated deposits will generally have a seismic 

velocity of less than 2,500 feet per second. By comparison, the saturated deposits should have 

seismic velocities in the range of 4,500 to 5,500 feet per second. 
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The time-distance plots will be interpreted to yield the velocity distribution within the subsurface. 

Each first break arrival will be assigned to one of the above mentioned layers. This velocity 

analysis and layer assignment will form the basis for the data files to be used during the seismic 

modeling. 

3.2.1.4 Data Interpretation 

3.2.1.4.1 Computer Processing 

Once the first break analysis and layer assignments are complete, input seismic data files will be 

created for use in the seismic modeling software. The input files include all of the information 

pertaining to the spread geometry, shot point locations and depths, first break arrivals, and layer 

assignments. The elevation data will also be input into the computer files. The computer 

program, SIPT (Scott, 1977)1 will be used to model the seismic data. This is discussed further 

in the following sections. 

3.2.1.4.2 .· Computer Modeling 

The computer program SIPT will be used to model the seismic refraction data. SIPT is an 

interactive computer program developed by the United States Geological Survey for the inverse 

modeling of seismic refraction data. This program uses input seismic refraction data to create two­

dimensional cross-sectional models of velocity layering within the subsurface. The program uses 

the delay time method to produce a first approximation of the subsurface velocity layering. This 

approximation is then refined through the use of iterative ray tracing and model adjustment to 

minimize the differences between field measured first arrival times and the forward modeled 

raypath times. The program also provides various levels of velocity analyses that will be reviewed 

to provide diagnostic information on the model solutions. 

3.2.1.4.3 Interpretation 

The results of the computer modeling will be reviewed with the known geology of the site. The 

subsurface velocity layering will be attributed to known or expected geologic units. A detailed 

analysis will be made of the velocity distribution of the upper, unsaturated materials to ensure that1 

1 J .H. Scott. SIPT - A Seismic Refraction Inverse Modeling Program for Time Share Terminal 
Computer Systems·. U.S. Geological Survey, Open File Report 77-366, 1977. 
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near surface low velocity materials are not adversely affecting the data quality and interpretation. 

The velocity distribution within the bedrock will also be reviewed to provide information on the 

presence and degree of weathering and to identify any lithologic or fracture related changes within 

the bedrock. 

3.2.1.4.4 Seismic Cross-Sections 

Based upon the seismic refraction data and the logs from the various monitoring wells, two seismic 

cross-sections will be generated for each SWMU . These cross-sections will show the land surface 

elevation and the elevation of the water table and bedrock surfaces. If the presence of other 

geologic units is determined from the seismic data, these will also be shown. The locations of 

bedrock piezometers, along with the stratigraphic information derived from them, will be shown 

on these cross-sections. 

3.2.2 Electromaa:netic <EM-31) Survey 

3.2.2.1 Objectives 

Electromagnetic (EM-31) surveys will be performed at the SWMUs listed in Table_ during this 

ESL The objectives of the EM-31 surveys will be to delineate waste boundaries, identify the 

location of buried metallic objects, and identify the locations of old disposal pits. The specific 

objectives for each SWMU are presented in Section 5.2 of the Work Plan. The EM-31 method 

will always be employed in conjunction with Ground Penetrating Radar (GPR) surveys so as to 

provide significant redundancy during the geophysical investigations. 

3.2.2.2 EM-31 Survey Procedures 

The electromagnetic data at each SWMU will be collected using both grid and profile based 

surveys. In general, the grid based surveys will use either a 10 foot by 10 foot or 20 foot by 20 

foot grid spacing. Refer to the individual SWMU descriptions in Sections 5 for the grid spacing 

details. The corners of the geophysical survey grids will be established using a registered NY 

State land surveyor. The individual EM-31 survey lines and station locations will be established 

using both hip chains and hand held compasses. 

At all of the SWMUs where EM-31 data will be collected, a data logger will be used to record 

the individual electromagnetic readings. Both the in-phase and quadrature components of the 
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electromagnetic field will be measured and recorded. These data will in turn be stored on a 

computer and printed out at the end of each field day. For each SWMU where EM-31 data is to 

be collected, a calibration area, free of cultural interference, will be established. The EM-31 

response will be measured at this area at the start of each day. This check will be made to insure 

that no significant meter drift is occurring during each survey. 

3.2.2.3 Data Interpretation 

Upon completion of each electromagnetic survey, the data will be presented in both profile and 

contour form. Both the in-phase and quadrature components will be plotted. This multiple 

presentation format will aid in the interpretation of the data. All of these presentation aids will 

be interpreted to identify the locations of buried metallic objects, disposal pits, waste boundaries, 

and areas of elevated subsurface soil apparent conductivities. These data will be compared to the 

results of the GPR surveys to provide as complete and accurate interpretation of the subsurface 

conditions at each SWMU as possible. 

3.2.2.4 Data Verification 

The EM-31 instrument is calibrated by the manufacturer. This calibration can be rechecked in the 

field but this requires that _access to highly resistive rock outcrops are available. A secondary field 

calibration is performed on a daily basis to insure repeatability of measurements and to check 

against daily meter drift. This field calibration is the only performance evaluation that is 

performed on these instruments. The EM-31 data will be collected at each SWMU to evaluate 

only relative variations in subsurface conductivities. The absolute terrain conductivity is not 

required since the individual SWMU objectives are to identify relative variations in subsurface 

conditions associated with waste boundaries, buried metallic objects, etc. During the individual 

SWMU surveys, up to five station repeats will be performed on a daily basis so as to qualitatively 

evaluate the overall data repeatability. 

3.2.3 Ground Penetratine Radar (GPR) Survey 

3.2.3.1 Objectives 

A GPR survey of selected areas within a SWMU will be conducted to locate buried structures 

(i.e., buried or filled-in pits, trenches, disposal areas) and obtain more information on anomalies 
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detected during the EM-31 surveys. GPR can also identify the original ground surface beneath 

berms. 

3.2.3.2 GPR Survey Procedures 

The GPR instrument will be hand operated on the areas at each SWMU identified in Section 5.2 

of the Work Plan. As the equipment is pulled across the site, the reflected radar pulses are 

transmitted to the receiver unit where they are converted to analog signals. The analog signal is 

transmitted to the control unit where the signal is electronically processed and sent to the graphic 

recorder. The graphic recorder produces a continuous chart display on electro-sensitive paper. 

This real-time display enables the operator to interpret the data on site. 

3.2.3.3 Data Verification 

Data from the GPR survey will be verified when subsurface explorations are performed to identify 

anomalies and penetrate through disposal pits. 

3.2.4 Exploration or Subsurface Geophysical Anomalies 

3.2.4.1 Objectives 

Exploration of subsurface geophysical anomalies will be performed to verify the data 

obtained during the GPR and EM-31 surveys. 

3.2.4.2 Excavation Procedures 

The excavations will be performed using a backhoe with a smooth-edged bucket operated by a 

UXO technician. At no time will non-UXO personnel be permitted on the excavation site until 

they are cleared to enter by the UXO Safety Officer. The excavation will extend to a distance of 

two feet on either side of the subsurface anomaly. The width, length, and depth will be based on 

the size of the geophysical anomaly with applicable considerations for prevailing conditions such 

as flooding or stability of the excavation. Based on consultation with the Parsons Main Project 

Leader, UXO Project Leader, and UXO Safety Officer, the final depth of excavation will be 

decided. The boom and bucket of the backhoe will be operated in such a manner as to not exert 

impact or shock to the soil or its contents. The depth of the excavation increment (not to exceed 

two feet) will be at the discretion of the UXO Safety Officer. The contents of each bucket of 
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material removed from the excavation will be gently placed on the ground and spread out to 

expose the contents as much as possible for a visual inspection. If at any time during the 

excavation, the UXO Safety Officer determines the risks and hazards are too great to proceed with 

the excavation, the excavation will be halted. The UXO Safety Officer has absolute and final 

authority in determining the procedures and safety issues associated with the excavation. 

The excavation will be continuously monitored with a PID or OVM. At no time will any 

personnel be permitted to enter the excavation. If the pit is not closed immediately after any 

samples have been obtained, the excavation will be barricaded to prevent accidental entry by 

personnel working on the site. Each excavation will be marked after closure as needed for 

identification of the site. 

A log containing the location of each excavation will be maintained by the UXO team. The log 

will include the excavation number, location, items observed (such as UXOs or drums), and other 

significant data. Records pertaining to sampling, geological data and associated requirements will 

be maintained by Parsons Main as described in Section 3.3.3 of this appendix. 

Due to the potential hazards associated with the excavations, when necessary, the UXO contractor 

will obtain samples for Parsons Main in accordance with the sample collection procedures 

described in Section 3.3.3 of this appendix. The excavation equipment will be cleaned between 

excavation sampling operations in accordance with decontamination procedures outlined in Section 

4.4 of this appendix . 

3.3 SOIL SAMPLING 

3.3.1 Objectives 

Surface and subsurface soil samples will be obtained to determine the nature and extent of 

contamination within and around each SWMU; and (3) establish background levels in similar soils. 

3.3.2 Rorin1: Techniques 

Hollow stem augers will be used to drill each boring. Generally, the borings will be to refusal 

which will represent the depth the competent bedrock. 
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Remote drilling operations may be required at some of the SWMUs due to the potential presence 

of unexploded ordnance. Drilling procedures could involve the manual set up of the augers and 

split spoons, remote augering, remote driving of the split spoon and manual retrieval of the split 

spoon sample. 

Soil samples will be collected continuously during the boring using a standard two-inch diameter, 

two-foot long carbon steel split spoon barrel. Soil samples will be screened for volatile organic 

compounds using a PID or OVM and for radioactivity with a radiation meter. Three of the 

samples from each boring will be selected for chemical analysis: 1) 0 to 12 inches below grade; 

2) immediately above the water table; and 3) midway between samples (1) and (2). The 

intermediate sample will be collected at a depth where one of the following site specific items 

occurs: (1) a stratigraphic change such as the base of the fill, (2) evidence of perched water table, 

(3) elevated photoionization detection (PID) readings, or (4) visibly affected soil (e.g., oil stains). 

If none of these occur, then the intermediate sample will be collected at the halfway point between 

the samples collected at the surface and at the water table. If intermediate split spoon samples 

exhibit elevated PID readings, the one with the highest concentration will be the one intermediate 

sample to be analyzed. Each of these samples will be submitted for chemical testing for 

parameters identified in the Chemical Data Acquisition Plan. Samples to be analyzed for volatile 

organic compounds will be collected first in two 40 ml vials with septum seals. The remaining 

soil from the spoon will be mixed in a decontaminated stainless steel bowl with a decontaminated 

stainless steel utensil and placed in appropriate sample containers. 

All borings will be logged using a standardized boring log form (Figure A-1). Soil samples will 

be classified according to the Unified Soil Classification System (USCS). Each boring log will 

record: 

1. Boring identification and location, 

2. Type of and manufacturer's name of drilling equipment, 

3. Type and size of sampling and drilling equipment, 

4. Starting and ending dates of drilling, 

5 . Length and depth of each sampled interval, 

6. Length of each recovered sample, 

7. Depth of all stratigraphic changes, 

8. Lithologic description according to standard USCS nomenclature, 

9. Depth at which groundwater is first encountered, 

10. Depths and rates of any water losses, 

J...,,, • • 1993 
bvioim: C 

.... A-19 
V:\ENVIR\SENECAISWMUPU.N\APP£NDIX.A llnll 15 



FIGURE A-1 

PAGE I 01' 

OVERBURDEN BORING REPORT 
--

ENGINEERING-SCIENCE, INC. ii C LIENT: :1 
llOIUNG NO 

PROJECf : 
I 

LOCATION: : JOU NO 

EST. GROUND ELEV.: 

DRll.LING SUMMARY: START DATE 

OfllLLINO H OLE 0€,TH 1AM,LER ! KAMM E R FINISH DATE 

METHOD DIA ONT SILE n-,E I n ·,e 
! 

I WTlfAL.L CONTRACTOR: 

I I 
I DRII...I..ER 

I i I INSPECTOR : 

I CHECKED BY · 

! I ' I C HEC K DATE I I 
I I ' I 

I I I 

DRIU..ING ACRONYMS: 

HSA HOU.OW-STEM AUGERS HMR HAMMER ss SPLIT SPOON 

ow DRIVE-AND-WASH SHR SAFETY HA!vtMER cs COl'ITl1'1JOUS SAMPLING 

MRSLC MUD-ROTARY SOIL - CORING HHR HYDRAULIC HAMMER 51 5 FT INTERVAL SAMPLING 

CA CAS ING ADVANCER OHR DOWN-HOLE HAMMER NS NOSAMPU:--G 

SPC SPIN CA.SING V.'L WIRE-LINE ST SHELBY TUBE 

JS 3 INCH SPLIT SPOON 

I 
MONITORING EQUPMEITT SUMMARY 

INSTRUMEITT DETECTOR RANGE BACKGROUND CALIORATION 

TYPE TYPE£NERGY READING TIME DATE Tl,~ DATE WEATHER 

MONITORING ACRONYMS 

PIO PHOTO - IONIZATION DEltCTOR BGD BACKGROUND DGRT DRAEGER TUBES 

FID Fl.AME - IONIZATION DETECTOR CPM COUNTS PER MINlJIE PPB PARTS PER BIU.ION 

GMO GEIGER MUEU.ER DETECTOR PPM PARTS PER MILLION MDL METHOD DETI:CTION LIMIT 

SCT SCIITTD..LJ!> TION DETI:CTOR RAD RADIATION 

COMMEl'(J"'S: on IER REPORTS DATE/PENDING NIA 

l!.'EU. DEVELOPMENT 

SURVEYOR 

COR£LOG 

WEU. INST AU..A TION DET All.5 

HYDRAULIC TIESTING 

GEOPHYSICAL LOGGING 

PAGE I OF Scli MASrnR ACRONYM UST FOR COMJ'lElc LISTING OP ABBREVIATIONS BORING NO.: 

YCf'_ 08-0c1-92 OBBORPl.WKl 



FIGURE A-1 (CONT'D) 
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12. Depths at which drilling problems occur and how the problems are solved, 

13. Total boring depth, 

14. Reason for terminating borehole, 

15. Surface elevation, and 

16. VOC readings of split spoon samples 

After the boring is completed, it will be filled to ground surface with lean grout containing at least 

3 % bentonite powder by volume. If groundwater is present in the borehole, the grout will be 

pumped through a tremie pipe to the bottom of the boring. Grout will be pumped in until 

undiluted grout discharges from the boring at ground surface. 

Split spoon barrels will be decontaminated as described in Section 4.4 of this appendix . Drilling 

augers will be steam cleaned along with other drilling equipment between boring locations. 

3.3.3 Test Pittin2 Technigues 

The primary objective of the test pitting is to provide a means for visual evaluation of subsurface 

soils and collection of soil samples. Test pitting will also be used to investigate anomalies 

discovered during the geophysical surveys. 

Test pit locations will be marked in the field prior to performing the excavation. The excavations 

will be performed with a backhoe using a smooth edged bucket when possible. The top 6 to 12 

inches of soil will be segregated so that it can be used to cover the other backfilled soils when the 

test pit is closed. The length and width of the excavation will be kept as small as practical to 

minimize the potential of exposing field personnel to hazardous conditions. If UXOs or explosives 

are anticipated to be present, UXO personnel will perform the excavation and obtain the soil 

samples . Procedures to excavate soils that may contain UXOs are described in Section 3.2.4 of 

this appendix . A staging area, which includes run-off containment features, will be set up for 

visual inspection of the soils so that soils partially contaminated with hazardous constituents are 

not spread out over the site. If UXOs or explosives are observed in excavated soils where they 

were not anticipated, the excavation will be stopped until the UXO personnel can examine the 

situation and recommend a course of action to the Parsons Main Safety Officer. 

The excavation will be continuously monitored by Parsons Main with a PID. At no time will any 

personnel be permitted to enter the excavation. Any containers excavated from a pit containing 
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liquid or solid substances will be overpacked and, later, tested for hazardous constituents . The 

test pit will be closed by backfilling the pit with the soil that was removed from it. As discussed 

above, the surface soils will be backfilled last. If the pit is not to be closed immediately after the 

required samples have been obtained, the excavation will be barricaded to prevent accidental entry 

by personnel working on the site. Each excavation will be marked after closure as needed for 

identification of the location. 

A log for each test pit will be prepared to record the subsurface soil conditions, monitoring data, 

location of samples obtained, and other information as shown in Figure A-2. Where appropriate, 

photographs of the test pits will be taken. 

Test pit samples will be collected using the bucket of the backhoe. The bucket will be scraped 

along the side of the test pit at the desired depth to allow sediment to fall into the bucket or 

scooped from the bottom of the test pit. The sample will be collected from the backhoe bucket 

with a stainless steel shovel or scoop, mixed in a stainless steel bowl, then transferred to the 

appropriate sample containers. 

Some composite samples will be collected from test pits. To prepare soil composite samples, equal 

sized subsamples are placed into a decontaminated stainless steel container (e.g. , bowl, pan) and 

thoroughly mixed. The required volume is then recovered and placed into the sample container, 

while the excess is discarded. Whenever possible compositing of soils should be limited to 

situations where dry or loosely bound (non-agglomerated) materials are present, as wet or 

agglomerated materials are difficult to homogenize without mechanical devices. 

The excavation equipment will be cleaned between test pit excavations as described in Section 4.4 

of this appendix. 

3.3.4 Surface Soils 

Grab samples of surface soils will be obtained by removing a representation section of soil from 

0 to 6 inches below ground surface. The section will have a similar cross-sec!ion over the entire 

depth range of the sample. Data regarding the soil sample will be recorded on the sampling record 

form for soils (Figure A-3) . Surface soil samples will be collected with a stainless steel trowel 

or scoop, then placed in a stainless steel bowl. Any VOC samples will be placed in VOA vials 

before mixing the soil. The soil will then be mixed and placed in the remaining sample containers. 
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All soil sampling will be performed in accordance with the health and safety procedures described 

in Appendix B of this Work Plan. At SWMUs where there is a potential for UXOs and 

explosives, access routes and sampling work areas will be searched by UXO personnel prior to 

soil sampling operations. The boundaries of the access routes will be marked with orange survey 

flags. All UXOs located during the search operation will be flagged with yellow survey markers. 

Remote drilling and test pitting by UXO personnel will be performed at locations deemed advisable 

by Parsons Main and UXO personnel. 

All samples collected during the soil sampling operations at these SWMUs will be inspected by 

UXO personnel for small UXO components prior to on-site testing or shipment for off-site 

laboratory testing. In areas heavily contaminated by UXOs or UXO components, samples will be 

collected by UXO personnel. 

3.4 MONITORING WELL INSTALLATION 

This section outlines the installation of overburden monitoring wells. A hollow-stem auger will 

be used to drill the borings and install the overburden wells. If necessary, air rotary methods will 

be employed for drilling and installing the monitoring wells in bedrock. 

All activities described in this procedure will be overseen by a qualified Parsons Main geologist. 

3.4.1 Objectives 

The objectives of this task are to install monitoring wells which will provide representative samples 

of groundwater quality in the overburden aquifer and also provide accurate determinations of 

piewmetric head. The wells will be screened across the water table. Typical monitoring wells 

are shown as Figures A-4 and A-5. Based on depth to water measurements and boring logs from 

previous reports on the Seneca Army Depot Facility, the water table occurs within the glacial till. 

If the water table occurs in competent bedrock, bedrock wells will be installed. 
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Every appropriate precaution must be taken during drilling and construction of monitoring wells 

to avoid introducing contamination into the borehole. All equipment to be placed into the boring 

will be decontaminated before use at the site and between boreholes. Equipment must be steam­

cleaned between holes and only non-chlorinated potable water may be used during drilling 

operations, unless otherwise approved by the NYSDEC. The PVC well material will be cleaned 

in the factory before shipping it. 

3.4.3 Well Installation 

Proper design, construction, and installation of the proposed wells are essential for accurate 

interpretation of the groundwater data. The program to be implemented is consistent with the 

USEPA Region II CERCLA QA Manual and the NYSDEC Technical and Administrative Guidance 

Manuals (T AGMS) regarding design, installation, development and collection of groundwater 

samples. Further, the program is in compliance with all requirements described in the NYSDEC, 

6 NYCRR Part 360, Solid Waste Management Facilities Regulations, Section 360-2.11, which 

details groundwater monitoring well requirements. 

The installation of each monitoring well will begin after the boring has been completed. Only one 

well will be installed in each boring. Installation will begin within 48 hours for fully cased 

boreholes. Once installation has begun, no breaks in the installation process will be made until 

the well has been grouted and the drill casing removed. 

Overburden wells will be installed using hollow-stem augers. These wells will be screened from 

3 feet above the water table to the top of competent bedrock. Figures A-4 and A-5 illustrate 

typical overburden monitoring well details. Previous well logs and current fieldwork suggest these 

wells will not be more than 20 feet deep with well screen lengths of 15 feet or less. Soil split 

spoon samples will be collected continuously as the auger penetrates the formation. Soil samples 

will be collected as described in the soil boring program. The monitoring wells will be 

constructed of new 2-inch schedule 40 PVC with a screen slot size of 0.010" and threaded, flush 

joints. 

A sand pack will be placed by a tremie pipe in the annular space between the well screen and the 

hollow stem auger. The sand pack will not extend more than 2 feet above the top, or 6 inches 

below the bottom of the screen. A finer grained sand pack material , 6 inches thick, will be placed 
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at the top of the sand pack, between the sand pack and the bentonite seal to prevent infiltration of 

the bentonite into the sand pack around the well screen. A layer of bentonite pellets, up to 3 feet 

thick, will be used to seal the well and will be poured within the annular space. Potable water will 

be poured on the pellets, then the remaining annular space will be completely filled with a lean 

cement grout containment at least 3% bentonite an hour later after the pellets have hydrated. The 

grout mixture will be placed in the annular space using a tremie pipe. Augers will be removed 

as the grouting progresses to prevent caving. 

In all instances, wells will be protected with a steel casing, at least 4 inches in diameter in 

untrafficed areas . This protective steel casing will extend 4 feet below the ground surface to 

prevent heaving by frost. The protective casing will have a locking cap and a weather resistant 

padlock. Duplicate keys will be obtained. A cement collar will surround the well. A weep hole 

will be drilled at the base of the protective steel casing above the cement collar to allow drainage 

of water. An expanding cap will also be placed in the top of the 304 stainless steel well casing. 

This cap will provide protection from inappropriate filling of the well, should the protective casing 

lock be broken. A permanent well identification marker will be attached to the steel protective 

casing. 

In trafficed areas where the steel casing may be hit, a roadway box will be installed . 

Where flush-mount wells are required, the surface completed protective casing will be a roadway 

box. The roadway box will be installed so that any surface water that collects in the box will drain 

out the base and not go down the well . The grout will fill the annulus to a depth equal to at least 

the length of the roadway box plus 6 inches. About 8 inches of silica sand will be placed on the 

grout. The roadway box will then be placed in the hole so that the rim of the box is at, or at most 

1 inch above, ground surface. The space between the riser pipe and the borehole will be filled 

with silica sand to 1 foot below ground surface then filled with cement to ground surface. A 

locking 304 stainless steel cap will be placed on the end of the riser pipe. If the box needs to be 

installed underground due to earth moving operations at the SWMU, a large magnet will be placed 

on the roadway box cover so that it can be easily found . 

The protective casings will be marked with the well number using metal stamps or paint on the 

pipe, not the cover. The well number will be painted on the roadway box cover and engraved 011 

the locking 304 stainless steel cap inside the roadway box. The details of well installation will be 

recorded. 
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The well casings will be marked with the well number using metal stamps or a metal plate pop 

riveted to the steel casing, not to the cover. 

A bedrock monitoring well may be necessary if the water table is below the surface of the 

competent bedrock although this is unlikely based on the conditions observed to date. The boring 

will be drilled using the air rotary technique to a depth that is approximately 12 feet below the 

groundwater table. A 15 foot screen with a slot size of 0.010 inches will be installed. The same 

procedures will be used to install the bedrock well as described for the overburden well. 

The details of the borings will be recorded on the Test Boring Report Form shown previously as 

Figure A-1. Details of the well installation will be recorded on the appropriate form shown as 

Figures A-o to A-9. 

3.5 MONITORING WELL DEVELOPMENT AND SAMPLING 

3.5.1 Objectives 

The purpose of this task is to remove sediment and fines from the well and surrounding soil so that 

a representative sample of the groundwater can be obtained. 

3.5.2 Monitoring Well Development 

The development of monitoring wells will be performed 2 to 7 days after well insWlation and at 

least 7 days before well sampling and monitoring activities. 

If necessary, access routes and sampling work areas where UXOs are potentially present will be 

searched by UXO personnel prior to monitoring well development and sampling operations 

(boundaries of the access routes will have been previously marlced with orange survey flags) . All 

UXOs located during the search operation will be flagged with yellow survey markers . In areas 

heavily contaminated by UXOs or UXO components, well development and groundwater sampling 

could be performed by UXO personnel. 

Development of wells will be accomplished by pumping with an electric-powered submersible 

pump or a gasoline-powered centrifugal pump. If well yields cannot sustain the flow rate of the 

submersible or centrifugal pump, a bailer will be used. Water will not be added to the well to aid 

in development. All development equipment will be decoi1taminated prior to use in each well. 
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FIGURE A-6 

PAGE 1 OF ~ -
OVERBURDEN MONITORING WELL 

COMPLETION REPORT & INSTALLATION DETAIL 
PROTECTIVE RISER COMPLETION 

ENGINEERING-SCIENCE, INcJI CLIENT: ]I WELL# : 

PROJECT: PROJECT NO : 

LOCATION: INSPECTOR : 

CHECKED BY : 

DRILLING CONTRACTOR: POW DEPTH : 

DRILLER: INSTAU.ATION STARTED : 

DRILLING COMPLETED: INSTALLATION COMPLETED: 

BORING DEPTH: SURFACE COMPLETION DATE: 

DRILLING METI-iOD(S): COMPLETION CONTRACTOR/CREW: 

_BORING DIAMETER(S): BEDROCK CONFlRMED (YIN?) 

ASSOCIATED SWMU/AOC: ESTIMATED GROUND ELEVATION: 

PROTECTIVE SURFACE CASING: 

DIAMETER: LENGTH: 

RISER: 

TR: TYPE: DIAMETER: LENGTH: 

SCREEN: SLOT 

TSC: TYPE: DIAMETER: LENGTH : SIZE: 

POINT OF WELL: (SILT SUMP) 

TYPE: BSC: POW: 

GROUT: 

TG: TYPE: LENGTii : 

SEAL: TBS: TYPE: LENGTH: 

SAND PACK: TSP: TYPE: LENGTH: 

SURFACE COLLAR: 

TYPE: RADIUS: THICK.NESS CENTER: THICKNESS EDGE: 

CENTRALIZER DEPTHS 

DEPTH 1: DEPTI-1 2: DEPTI-1 3: DEPTH 4: 

COMMENTS: 

• ALL DEPTH MEASUREMEITTS REFERENCED TO GROUND SURFACE 

SEE PAGE 2 FOR SCHEMATIC PAGE 1 OF 2 
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OVERBURDEN MONITORING WELL 

PROTECTIVE RISER INSTALLATION DETAIL 

ENGINEERING-SCIENCE, INC . CLIENT: 

X X X X 

DESCRIPTION 
(rROM BORJNC LOC) I DEPTH I X X X X X X X X 

X X 

X X > 

SCHEMATIC 

I WELL #: 

DATE: -----
T PC DEPTH ELEV. 

TR 

PIN 

TBS--­

TSP 

TSC ---

······ POW ==--:-:=------=-=-I 
BEDROCK 

........... .. ........ . ........... .. ... . .. . . . . .. ... .. .. . .. ... . ... . . ...... ... .. . .. ... .. .. -........... ........... ........... ........... ··········· ........... ··········· BOD ___ ...,_ _ _._ _ _. 

• NOT TO SCALE 



FIGURE A-7 

PAGE 1 OF 2 

OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

ROADWAY BOX - SURFACE COMPLETION 
ENGINEERING-SCIENCE. rncJI CLIENT: Ii WELL#: 

PROJECT: PROJECT NO: 

LOCATION: INSPECTOR: 

CHECKED BY : 

DRILLING CONTRACTOR: POW DEPTI-l: 

DRILLER: INSTALLATION STARTED: 

DRILLING COMPLETED: INSTAllATION COMPLETED: 

BORING DEPTH: SURFACE COMPLETION DATE: 

DRILLING METHOD(S) : COMPLETION CONTRACTOR/CREW: 

BORING DIAMETER(S): BEDROCK CONFlRMED (YIN?) 

ASSOCIATED SWMU/AOC: ESTIMATED GROUND ELEVATION: 

PROTECTIVE SURFACE CASING: 

DIAMETER: LENGTH: 

RISER: 

TR: TYPE: DIAMETER: LENGTH: 

SCREEN: SLOT 

TSC: TYPE: DIAMETER: LENGTH: SIZE: 

POINT OF WEU.: (SILT SUMP) 

TYPE: BSC: POW: 

GROUT: 

TG: TYPE: LENGTH: 

SEAL: TBS: TYPE: LENGTH: 

SAND PACK: TSP: TYPE: LENGTH: 

SURFACE COI.l..AR: 

TYPE: RADIUS: 11-IICKNESS CENTER: 11-IICKNESS EDGE: 

CENTRALIZER DEPIHS 

DEPIH 1: DEPTH 2: DEPTH 3: DEm-1 •: 

COMMENI'S: 

• ALL DEm-1 MEASUREMENTS REFE'lENCEO TO GROUND SURFACE 

SEE PAGE 2 FOR SCHEMATIC PAGE 1 OF 2 

.,, 
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OVERBURDEN MONITORING WELL 

ROADWAY BO X INSTALLATION DETAIL 

ENGINEERING-SCIENCE, INC . .CLIENT: I WELL # 

DESCRIPTION 
(fROI,( BORING LOG) IDEPTH xx x xxxxx 

)( )( )( )( 

DATE 

TPC 

PIN 
.. .. .. - TR 
X X X X X X X 

TG 

TBS -----1 

TSP ---­

TSC ----

...... POW BSC · ··· =--B-ov-~ I --+---Ec.r 
BEDROCK 

DEPTH EI...E\' . 

BOD • NOT TO SCALE 

I 



FIGURE A-8 
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BEDROCK MONITORING WELL 
' 

COMPLETION REPORT & INSTALLATION DETAIL 
PROTECTIVE RISER COMPLETION 

ENGINEERING-SCIENCE mcJI CLIENT: Ii WELL# : 

PROJECT: PROJECT NO: 

LOCATION: INSPECTOR: 

CHECKED BY : 

DRILLING CONTRACTOR: POW DEPTH : 

DRILLER: OlITER CASING INSTALLATION: 

DRIU...ING COMPLETED: INNER CASING INSTALLATION: 

DEPTI-1 TO BEDROCK: SURFACE COMPLETION DATE: 

BORING DEPTH: COMPLETION CONTRACTOR/CREW: 

DRIU...ING METHOD(S): CORE TYPE/SIZE: 

BORING DIAMETER(S): FOOTAGE CORED: 

ASSOCIATED SWMU/AOC: ESTIMATED GROUND ELEVATION: 

PROTECTIVE CASING: 

DIAMETER: LENGTH: 

OlITER CASING: 

TC: TYPE: DIAMETER: LENGTH : POC: 

RISER: 

TR: TYPE: DIAMETER: LENGTH: 

SCREEN: SLOT 

TSC: TYPE: DIAMETER: LENGTH: SIZE: 

POIITT OF WEI..L: (SILT SUMP) 

TYPE: BSC: POW: 

GROlIT: 

OlITER TG: TYPE: LENGTH: 

INNER TG: TYPE: LENGTH: 

SEAL: TBS: TYPE: LENGTH: 

SAND PACK: TSP: TYPE: LENGTH: 

SURFACE COLLAR: 

TYPE: RADIUS: THICKNESS CENTER: THICKNESS EDGE: 

CENTRALIZER DEPTHS 

DEPTH 1: DEFnl2: DEm-f 3: DEm-1 4: 

COMMENI'S: 

• AlL MEASUREMENTS REFERENCED TO GROUND SURF ACE 
,SEE PAGE 2 FOR SCHEMATIC PAGE: 1 OF 2 
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BEDROCK MONITORING WELL 
PROTECTIVE RISER - INSTALLATION DETAIL 

ENGINEERING-SCIENCE, INC.I CLIENT: I WELL #: 

DATE: -

~ 
t---... 

DESCRIPTION 
:~ 

XIX X X X X )( )( X X X X X X X 

(rROM BORING LOG) DEPTH . . 

)( X X )( )( )( )( X >-.~ :~ )( )( )( X )( X 

STRATA X X X X 

SCHEMATIC r-- L,,-

T 

TP\~ 

TC~ 
PIN 

TIG 

G 

ELE\' . 

. 

BOV _ 

BEDROCK RQD 1 TBS -.-. ._ 
::: 

·-
.;;. :-: TSP -

I:= TSC -

I BSC-,__ - POW 
BOD • NOT TO SCAU: 
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FIGURE A-9 
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BEDROCK MONITORING WELL 

COMPLETION REPORT & INSTALLATION DETAIL 
ROADWAY BOX - SURFACE COMPLETION 

ENGINEERING-SCIENCE rncJI CLIENT: Ii WELL# : 

PROJECT: PROJECT NO: 

LOCATION: INSPECTOR: 

CHECKED BY: 

DRILLING CONTRACTOR: POW DEPTH: 

DRILLER: OITTER CASING INSTAl.1-ATION : 

DRILLING COMPLETED: INNER CASING INSTAl.1-ATION: 

DEPTH TO BEDROCK: SURFACE COMPLETION DATE: 

DORING DEPTH: COMPLETION CONTRACTOR/CREW: 

DRILLING METI-IOD(S): CORE TYPE/SIZE: 

BORING DIAMETER(S): FOOTAGE CORED: 

ASSOCIATED SWMU/AOC: ESTIMATED GROUND ELEVATION: 

PROTECTIVE CASING: 

DIAMETER: LENGTH: 

OlITER CASING: 

TC: TYPE: DIAMETER: LENGTH: POC: 

RISER: 

TR: TYPE: DIAMETER: LENGTH: 

, SCREEN: SLOT 

TSC: TYPE: DIAMETER: LENGTH: SIZE: 

POINT OF WE...I...: (SILT SUMP) 

TYPE: BSC: POW: 

GROUT: 

OlITER TG: TYPE: LENGTI-1: 

INNER TG: TYPE: LENGTI-1: 

SEAL: TBS: TYPE: LENGTI-1: 

SAND PACK: TSP: TYPE: LENGTI-1: 

SURFACE COUAR: 

TYPE: RADIUS: TI-IICKNESS CENTER: TI-IICKNESS EDGE: 

CENTRAUZER DEPTHS 

DEm-1 1: DEPTH 2: DEPTH 3: DEmi ◄ : 

COMMENTS: 

• ALL MEASUREMENTS REFERENCED TO GROUND SURFACE 
SEE PAGE 2 FOR SCHEMATIC PAGE: 1 OF 2 
' 
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BEDROCI~ MONITORING WELL 

ROADWAY BOX COMPLETION DETAIL 

ENGINEERING-SCIENCE. INC. CLIENT WE:LL # 

- . 
A )< )< )< X 

>ESCRIPTION 
" )< )< >< )< X . . 
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~ " -A 
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The decontamination procedures for downhole development equipment and the bailer are provided 

in Section 4.4 of this appendix. 

As the wells may be slow to recharge due to the low permeability of the formation, surging and 

overpumping may need to be performed numerous times on each well, with complete recharge 

between each episode. Every attempt will be made to remove excessive turbidity from the wells 

because high turbidity can result in elevated metal concentrations detected in the groundwater. A 

well development report will be completed, as shown on Figure A-10, Well Development Report. 

3.5.3 Development Criteria 

The criteria for determining if the well has been properly developed is based upon the guidance 

provided by the NYSDEC, TAGM #HWR-88-4015. This guidance document specifies an upper 

level of allowable levels of turbidity in groundwater from monitoring wells which is considered 

acceptable for determining the water quality of metals in the aquifer. This policy does not apply 

to surface waters. 

Development operations shall be performed until the following conditions are met: 

1. The water is less than 50 NTUs 

2. The temperature, specific conductivity and pH of the well water vary by no more than 10 

percent. 

Temperature and specific conductivity will be measured in the field using a YSI model 33 SCT 

meter; pH will be measured in the field using an Orion model 230A pH meter. A nephelometer 

will be used to measure turbidity. The instruction manuals for these instruments will be kept with 

the instrument in the field. 

If the turbidity requirement of less than 50 NTUs cannot be met, Parsons Main will consult with 

the NYSDEC Project Manager decide on a further course of action. 

3.5.4 Well Survey 

The locations and elevations of all existing and newly installed monitoring wells must be surveyed 

to obtain their location which is then plotted on a map in the hydrogeologic report. The location 

of each well will be tied to the New York State coordinate system. The ground surface elevation 

January 8, 1993 
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FIGURE A-10 

WELL DEVELOPMENT REPORT 
ENGINEERING-SCIENCE, INC. II Q.IENT: I WELL #: 

PROJECT: DATE: 

LOCATION: PROJ ECT NO.· 

DRIU.ING METHOD (s) : INSPECTOR: 

PUMP METHOD (s) : CONTRACTOR: 

SURGE METHOD (s) : CREW: 

INSTALLATION DATE: START DEVELOPMENT DATE: 

END DEVELOPMENT DATE: 

WATER DEPTH (TOC): ft INSTALJ...ED POW DEPTH(fOC) ft 

WEU. DIA. (ID CASING): ft MEASURED POW DEPTH(TOC): ft 

BORING DIAMETER: ft SILT THICKNESS ft 

POW AFTER DEVELOPMENT ft 

DIAMETER FACTORS (GAL/IT): 

DIAMETER (IN): 2 3 4 5 6 7 8 9 IO 11 12 
GALJ...ONS/Fr: 0.163 0.367 0.654 1.02 1.47 2.00 2.61 3.30 4.08 4.93 5.87 

STANDING VOLUME INSIDE WEU. = WATER COLUMN X WELL DIAMETER FACTOR= GAL=A 

STANDING WATER IN ANNULAR SPACE= 

WATER COL BELOW SEAU:ft) X (BORING DIAM. FACTOR - WELL DIAM. FACTOR) X 0.3 = GAL= B 

SINGLE STANDING WATER VOLUME= A+ B = .. . ........... ........ ·· ·· · ··· . . . GAL. = C 

MINIMUM VOLUME TO BE REMOVED = 5 X C ···· · .. ...... . .. .. . .. ... ... ... . . . GALS. 

STAllT END ELAPSED GALLONS 

ACTIVrIY TIMS TIME TIME REMOVED pH CONOUCTIVITI' TEMP COI.Da OTHER 

TOTALS/FINAL 

COMMENTS: 

SEli MASrnR ACRONYM usr POR COMPlEiliLISnNG OP ABBREVIATIONS WELL #: 
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and the top of the monitoring well riser pipe must be accurately measured to the nearest one­

hundredth of a foot. The elevation of the riser pipe will be made at a notch cut into the lip of the 

pipe. The plug or cap covering the well will be removed for this measurement. Well survey 

procedures are described in Section 5.3.6 of Section 5; "SWMU Investigations". 

3.5.5 Groundwater Samplin2 Procedures and Analyses 

Prior to groundwater sample collection, water levels in all monitor wells will be measured as 

described in Section 6.1 of this appendix. Down hole equipment will be decontaminated according 

to the procedures outlined in Section 4.4, of this appendix. 

Groundwater sampling will be performed in three steps: (1) remove the silt, (2) purge the water 

standing in the well, and (3) sample the water. Each of these of these steps are described in this 

section. 

Silt Removal 

One to two days prior to sampling, measure and record the depth to groundwater. Install a 

previously unused piece of 3/8" OD Teflon tubing in the well. Determine the thickness of silt in 

the bottom of the well by measuring the depth to the top of the silt. If the thickness of silt is 

greater than 1 inch then silt removal as described below will be performed. If the thickness is less 

than 1 inch then no silt removal is necessary prior to the purging process. 

Connect the Teflon tubing to the 1/4" Tygon tubing installed in the head of the peristaltic pump. 

Begin purging with the bottom opening of the Teflon tube immediately above the silt layer and 

begin to slowly agitate the silt with the tube so that the silt is disturbed, becomes suspended and 

is collected by the tube (the purge water should become silt-laden and have a dark brown-gray 

color indicating that the silt is being removed). Use an appropriate flow rate for the silt removal. 

If more force is required to adequately disturb the silt at the bottom of the well, slowly lower a 

decontaminated one-inch stainless steel or Teflon bailer to the bottom of the well and very slowly 

agitate the silt while pumping. Avoid over-agitating the silt and suspending it in too much of the 

water column. Stop purging when the water is no longer silt-laden and dark brown-gray in color. 

After removing the silt, leave the teflon tube in the well. 

JIIDUIJ)' 8, 1993 
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The wells will be purged prior to sampling using a peristaltic pump with a dedicated Teflon tube. 

Before purging, measure the depth to water with a decontaminated electronic water level meter. 

Leave the water level probe in the well so that the water level can be monitored continuously 

during purging. Prior to beginning the purging process remove any silt that has settled on the 

bottom of the well using the procedure described above. The purging process will begin with the 

open-end of the tube at the bottom of the well screen (or at least 6 inches from the bottom of the 

well) . The purging flow rate will be between 1.5 and 2 L/min. Determine the exact flow rate 

using a plastic graduated beaker and record this on the sampling data sheet. The water will be 

purged into a graduated 5-gallon bucket. After approximately one well volume has been removed , 

record the time, flow rate, depth to the bottom of the opening of the Teflon tube and the total 

volume of water removed on the sampling data sheet. Fill a 1-gallon plastic container from the 

outlet side of the peristaltic pump and immediately measure the temperature, specific conductance, 

and pH (make sure to agitate the bath prior to making these measurements) . For wells which are 

not purged to near dryness after one well volume has been removed, the Teflon tube will be slowly 

raised to a point between the top of the well screen and the water surface. When two well 

volumes have been removed, record the required data (noted above) on the data sheet. Purging 

of the well will continue until three well volumes have been removed . After purging the third well 

volume, record the required data (noted above) . If necessary make additional temperature, specific 

conductance, and pH measurements on additional well volumes until they stabilize (two successive 

measurements vary by less than 10% ). Moving the location of the tube from the screened interval 

to a point near the top of the water surface during purging will ensure the removal of any stagnant 

water from the well prior to sampling. After removal of the necessary well volumes the well will 

be allowed to sit for two and one half hours prior to sampling at which time the water level will 

be measured in the well . If the well has recovered to 95% of the original static level , then 

sampling of the well will be performed. If the 95 % recovery has not been achieved after 3 hours, 

then the recovery requirement for the well will be reduced to 85 % prior to sampling. 

For wells which are very slow to recharge, purging of groundwater, at the 1.5 to 2 L/min flow 

rate, will continue until the well has been drained to near dryness (i.e., when the water level is 

at 1 foot above the bottom of the well) . Again the purging process will begin with the open end 

of the Teflon tube at the bottom of the well screen or at least 6 inches from the bottom of the well . 

Make sure to record the time, flow rate, depth to the bottom of the open tube, and total volume 

of water removed after purging the well to near dryness (make sure to note· the flow rate during 

purging) . Also record the temperature, specific conductance and pH immediately after purging 
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to near dryness (make sure to collect enough water for these measurements before purging to near 

dryness; monitor the water level with an electronic water level meter during purging). At this time 

the well will be considered to have been purged enough to ensure that the subsequent water 

samples collected from the well will be representative of water from the aquifer. Once pumped 

to near dryness the well will be allowed to recover to 85 % of the original static level prior to 

sampling. If, however, the well has not recharged to 85% after six hours, sampling of the well 

will begin. 

Sampling 

Measure and record the depth to water. Verify that the water level meets the 85 % or 95 % 

requirement for the well, or that the six hour recharge time has elapsed. Wells which do not meet 

the 95 % recovery after 3 hours will be considered to be slow recharging wells and the recovery 

goal will be reduced to 85% of the original static water level prior to sampling. If the well has 

not recharged to within 85 % of the original static level after 6 hours, then the well will be sampled 

the next day as water is available for each parameter. 

Prior to collecting the sample, the Teflon purging tube must be removed from the well. Use a pair 

of new outer gloves to remove the tubing and place it into a clean plastic bag during sampling. 

To sample, lower a decontaminated bailer into the well at a rate of 1/2-inch/sec to minimize the 

disturbance of water and silt in the well. When the bailer has filled with water, remove it at a rate 

of 1/2-inch/sec and fill the appropriate sample containers. If during the sampling process the well 

is bailed to near dryness (i.e., the bailer reaches the bottom of the well) sampling will be stopped 

until the well recharges to 85 % of the original static level. If it has not recharged to 85 % after 

6 hours, sampling will continue the next day as water is available for each parameter (return the 

Teflon tubing to the well while waiting long periods for the well to recharge for sampling) . When 

sampling is complete, return the dedicated Teflon tubing to the well. 

Groundwater samples collected for volatile analyses will be collected first, before any of the other 

parameters of interest and will be obtained in a manner that will minimize the loss of volatile 

compounds. The sampling sequence for the other parameters will be semivolatiles, metals, 

cyanide, explosives, pesticides/PCB, herbicides, total petroleum hydrocarbons, nitrate, and 

fluoride. Groundwater samples will be collected with the required quality assurance/quality control 

(QA/QC) samples, then transmitted to the laboratory for chemical analysis in accordance with the 

Chemical Data Acquisition Plan (CDAP). 
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Samples will be preserved and packed in ice for shipment to the laboratory as described in Sections 

4.3.4.4 and 5.0 of this appendix. Data regarding groundwater sample collection will be recorded 

on the Sampling Record form for groundwater (Figure A-11) . Chain-of-Custody records will be 

maintained as described in Section 5.3.2 of this appendix. 

3.6 SURFACE WATER AND SEDIMENT SAMPLING 

3.6.1 Objectives 

The objective of this task is to obtain representative samples of surface water and sediment. 

Generally, surface water and sediment samples will be obtained at the same location and time. 

3.6.2 Surface Water Samplina= Procedures 

If necessary, access routes and sampling work areas where UXOs are potentially present will be 

searched by UXO personnel prior to sampling surface water and sediment. Boundaries of cleared 

access routes will be marked with orange survey flags. All UXOs located during the search 

operation will be flagged with yellow survey markers. 

In areas heavily contaminated by UXOs or UXO components, surface water and sediment samples 

could be collected by UXO personnel. 

Surface water sampling equipment will be decontaminated prior to use in accordance with the 

procedures outlined in Section 4.4 of this appendix. Surface water samples will be obtained from 

the designated locations shown in Section 5 of the Work Plan. The sampling will be accomplished 

by using the following procedure: 

1. Establish the exact location of each sampling station in the field . The sample site will be 

noted on a site plan and marked in the field with flagging and a 4-foot wooden stake. The 

stake will be labeled with the sample site number. 

2. Measure the volatile organic vapors in the atmosphere above the water body with a PID 

or OVM. If the concentration at breathing level is steadily elevated above background 

levels, use appropriate health and safety equipment as described in the Health and Safety 

Plan (Appendix B). 

Jamary 8, 1993 
Reviaion: C 

Page A-41 
V:\ENVJRISENECA\SWMIJPLANIAPPENDIX.A Draft ,S 



, OF 
FIGURE A-11 

SAMPLING RECORD - GROUNDWATER 
ENGINEERING - SCIENCE, INC. iicuENT: jl DATE: 

'.OJECT: i: INSPECTOR . 

_<)CATION: lj LA BORA TOil )' · 

' LAB. STAFF 

WEATI-IER/ FIELD CONDITIONS CHECKLIST(RECORD MAJOR CHA NGES) :; C HAI N OF C USTODY # : 

REL WIND (FROM) 
i 
I GROUND/SITT 

,I 

TIME TEMP WEATHER HUMIDITY VELOCITY DIREcnON SURFACE ii MONITORING 

(24 HR) (APPRX) (APPRX) (GEN) (APPRX) (0 - 360) CONDmONS INSTRUMENT DECll:CTOR 

!i 

WELL DIAMETER FACTORS 

I 
STANDING WATER VOLUME= 

DIAMETER (INCHES): l 1.5 2 ) 4 5 6 7 8 9 10 V.'ELL DIAMETER FACTOR• WATER COLUMN 

QAr • "NS/FOOT: 0.041 0.092 0.163 0.367 0.654 1.02 1.47 2.00 2.61 3.30 5.87 

WELL II 

STATIC WATER 
DEPTI-i 
rrn 

WELL DEPTii 
fPOWl FT 

STANDING WATER 
VOL fGALl 

PURGING 
DEVICE 

VOL OF BAJLER 
PUMP FLOW RATE 

fGALl 
PUKGI:. 

START TIME/ PURGE 
sror TIME 

GALLONS 
REMOVED 

WELL VOLUMES 
REMOVED 

SAMPLING DEVICE 

SAMPLING DEVICE 
CU!ANJNG 

PRODEDURE 

VOA 
TIME/ 

COITTAINER svo 
METALS 

FOR 
SAMPLES 

TAKEN 

ODOR 
(VOC) 

COLOR 

TEMPERATURE 
/Cl 

SPEC. COND. 
(umbo1) 

pH 

TURBIDITY 
/NTUI 

I FIElD FILTERED (Y/N) 

PAGE OF 

vcr. 1 / 09-0ct-92 SEE MASTER ACRONYM LIST FOR COMPLETE LISTING OF ABBREVIATIONS GWRCDWKI 





Workplan for CERCLA lmutigation of IO Solid Wu1.e Management Units 

Scncca Anny Depot, Romuluo, New York 
Delivery Order 0004, Pa"'°"" Main Project No: 720229--07000 

Submittal : Or.ft Final 

3. Collect the sample from the surface water body by immersing a clean beaker or the sample 

bottle without preservatives. The sampling beaker should be completely submerged in an 

inverted position and then turned in an upstream direction and allowed to fill without 

collecting any surface debris. If bottles are used for sample collection, a 45-degree angle 

should be used. Sampling will proceed from downstream locations to minimize impacts 

associated with disturbance of sediments. If the sample is collected by sampling personnel 

wading into the body of water, the sampler should approach the sampling location from 

downstream and all parts of the sampler's body should remain downstream of the sample 

container during sample collection (wading will be avoided if possible). Water samples 

will be analyzed as described in Section 5.0 of the Work Plan and the Chemical Data 

Acquisition Plan (Appendix C) . 

4. Fill all appropriate sample containers (listed in Appendix C, Chemical Data Acquisition 

Plan) directly or from the intermediate sample collection container, if necessary. Collect 

any QA/QC samples that are required for this location. 

5. Measure the following parameters by direct immersion of instrument probes into the water 

body, if possible: 

1. Temperature, 

2. pH, and 

3. Specific conductance 

If direct measurement is not possible, measure these parameters from water obtained from 

a field sample container, separate from the analytical sample container. The instruction 

manuals for these instruments will be kept with the instrument in the field. 

6. Record all the field data on the Sampling Record form for surface water (Figure A-12). 

Chain-of-Custody records will be maintained as described in Section 5.3.2 of this 

appendix. Samples will be preserved and packed for shipment to the laboratory as 

described in Sections 4.3, 4.4, and 5.0 of this appendix. Pertinent information includes 

distance from shore and water depth. 
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Obtaining sediment samples is normally not a difficult task unless sampling is being conducted at 

great depth, in which case a boat and appropriate sampling device would be necessary . There are 

no set procedures for the collection of representative samples of stream sediments where the stream 

materials may be quite variable, i.e., coarse gravels to fine clays. Therefore, care must be taken 

to obtain samples that will be representative of the sediment materials present. Sampling will start 

at downstream locations and go upstream to minimize disturbance of sediments. The sampler will 

approach the sample location from downstream. 

Usually, very simple techniques are used to collect sediment samples. Most samples are grab 

samples, which can be kept as individual samples or combined to form composite samples. The 

following are some suggested techniques for sediment sampling: 

1. In small, low flowing streams or near the shore of a pond or lake, a Ponar sampler or 

beaker can be used to grab sediments . 

2. To obtain sediments from larger streams or further from the shore of a pond or lake, a 

beaker made from the appropriate material can be clamped to a telescoping aluminum pole. 

A Ponar sampler could also be used. 

3. To obtain sediments from rivers or in deeper lakes and ponds, a spring loaded sediment 

dredge or benthic sampler can be used. 

When sampling from large rivers, ponds, or lakes, it may be necessary to lay out a visual or 

surveyed grid, if possible, then collect individual or composite samples from locations within the 

grid. All surface water and sediment locations are specifically described in the Work Plan. 

All sediment samples collected, except those destined for volatile organic analysis, will be 

homogenized prior to being placed into sample containers. 

Sediment samples will be analyzed as described in Section 5.0, SWMU Investigations and in 

Appendix C, Chemical Data Acquisition Plan. 

All the field data will be recorded on the Sampling Record form for soil (Figure A-3). Pertinent 

data includes distance from shore, water depth, and depth range over which the sample was 
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collected. Chain-of-Custody records will be maintained as described in Section 5.3.2 of this 

appendix . Samples will be preserved and packed for shipment to the laboratory as described in 

Sections 4.3, 4.4, and 5.0 of this appendix. 

3.7 SOIL GAS SURVEY 

3.7.1 Objectives 

A soil gas survey will be performed at selected SWMUs to evaluate the potential volatile organic 

compounds in the soil or on or in the groundwater. The soil gas survey will allow a delineation 

of the source areas, which may be contributing to groundwater contamination. The exact number 

of sampling locations are described in Section 5 of this Work Plan for each SWMU. Soil gas 

surveys could extend beyond the proposed program when necessary to define a source area. 

3.7.2 Explanation Of Method 

The method involves extracting a small representative sample of soil gas through a hollow steel 

probe driven a few feet into the ground and analyzing the gas for the presence of volatile 

contaminants. The presence of contaminants in the soil gas provides a strong indication that there 

is a source of volatile organics either in the soil near the probe or in the groundwater below the 

probe. The soil gas analysis is performed in the field with a portable gas chromatograph so that 

sample loss does not occur due to shipment off-site. The analytical results are available 

immediately and can be used to help direct the investigation. 

Soil gas analysis is used as a screening tool for rapidly identifying contaminant sources in soils 

and, in some cases, delineating groundwater contamination plumes. In soils above groundwater 

contamination plumes, the expected soil gas concentrations will be much less than those 

concentrations which would be expected for source soils. The soil gas program described in this 

workplan will identify areas where volatile organics range in concentration between 0.5 to 100 

ppm. These concentrations will indicate the presence of source materials (i.e. , soils saturated with 

solvents) . These soils constitute a continual sink for groundwater impacts. 
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The soil gas evaluation program involves three essential elements. These are: 

1. Soil Gas Sampling 

2. Analytical Support 

3. Data Interpretation 

3.7.3 Soil Gas Samplini: 

1. A 1.75-inch, outer diameter, steam-cleaned, hollow hardened carbon steel drilling rod 

(AW) is driven approximately 5 feet below the ground surface using a drilling rig equipped 

with standard drilling equipment. The steel drilling rod is fitted with a penetrometer point 

on the tip (Figure A-13) . 

2. Once the desired depth of penetration is reached, the drilling rod is withdrawn 

approximately 6 inches which allows the penetrometer point to dislodge from the rod and 

creates a void space through which soil gas can be extracted. A metal rod is inserted into 

the hollow drilling rod to ensure that the penetrometer point has been dislodged. If 

necessary, the point is knocked out with the metal rod. 

3. Bentonite is packed at the ground surface around the probe to prevent influx of 

atmospheric air into the sample probe. 

4. The hollow drilling rod exposed above the land surface is fitted with a coupling containing 

both evacuation and sampling ports. Teflon tape will be used on the threads connecting 

the coupling to the hollow drilling rod to prevent infiltration of surface gases into the 

sampling port. 

5. The probe is purged by creating a slight negative pressure with an air sampling pump 

through a latex evacuation line to ensure that the gases flowing through the hollow drilling 

rod are representative of soil gases. Samples of soil gas are collected prior to contact with 

any tubing or pumps. 

6. The effluent gas from the air sampling pump will be monitored with a hand held vapor 

monitor, such as the HNU PllOl. The gas sample will be collected immediately if the 

effluent monitoring indicates an increase in the concentration of volatiles . Gas samples 

will be collected to coincide, as much as possible, with the highest concentration of gas 
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found to be present. If no increase in the concentration of soil gas is determined by the 

effluent monitoring then purging will be performed for a minimum of 5 minutes . After 

5 minutes of purging, a soil gas sample is collected through a septum port using a gas-tight 

gas sampling syringe. 

7. The sample is then injected into the portable gas chromatograph for analysis. 

8. The drilling rod is removed from the ground using the drill rig and the probe hole is 

backfilled with bentonite to prevent infiltration of surface water. Drilling rods will be 

steam cleaned after each use. Other sampling equipment (e.g., drill couplings, sampling 

syringes, tubing, etc.) . will be decontaminated after each use according to the 

decontamination procedures outlined in Section 4.5 of this appendix . All syringes will be 

decontaminated prior. to field use and checked for cleanliness by running blanks. 

9. The sampling locations will be marked in the field so that a land surveyor can produce 

coordinates and elevations for them. 

3. 7 .4 Analytical Support 

Soil samples are analyzed in the field using a portable gas chromatograph to facilitate real time 

data acquisition. A simplified explanation of the analytical procedure is provided in the following 

paragraphs. 

The gas chromatograph instrument separates compounds in a chromatographic column (selected 

on a site-specific basis) and detects and quantifies the compounds using a detector. After a sample 

is introduced to the chromatograph, it is carried by a carrier gas through the column. Different 

compounds pass through the column at different rates , resulting in a characteristic "retention time" 

for each compound. By comparison with standards, this retention time can be used to identify 

compounds. The detector responds to the presence of compounds by producing an electric current. 

The magnitude of this current can be used, when compared to standards , to determine 

concentrations of compounds present in the sample. 

The analytical system to be utilized for this program is the portable Photovac 10S50 gas 

chromatograph. This instrument is equipped with a heated capillary column and an on-board peak 

integrator. The detector for this instrument is the Photoionization Detector (PID) . The PID is 
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ideal for detecting volatile organic compounds which contain aromatic rings and unsaturated double 

bonds. 

Quantitative analysis of soil gas requires quantitative gas standards. Gas standards will be 

prepared by a gas standard vendor such as Scott Specialty Gas or Canaan Scientific Products, Inc . 

The gas standard mixture will include trichloroethene, 1,2-dichloroethene, benzene, toluene, and 

xylene, each at concentrations of approximately 100 ppmv. This standard mixture will be certified 

by the standard manufacturer and a certificate of analysis will accompany the gas standard. All 

field calibration standards will be prepared from this certified gas standard . Dilutions will be 

made from this standard by injecting a known volume of calibration gas into a clean glass sampling 

bulb of known volume. 

Since the intent of the soil gas program is to indicate the presence of elevated concentrations of 

volatile organic compounds, soil gas results will be expressed as total volatile organic compounds 

as trichloroethene. If retention time matches between the soil gas sample and the calibrated gas 

standard are within ± 1 sec. then individual compounds detected in the soil gas will be reported . 

However, since the soil gas program is a screening program determination of individual organic 

compounds is not critical to the detection and delineation of likely source areas. 

A detailed description of the analytical procedures is as follows : 

Calibration Procedures and Freguency 

The analytical instrument will be calibrated each day prior to the analysis of a sample. 

Gas Standards 

Gas standards will be prepared from certified pre-calibrated compressed gas cylinders. 

Compressed gas standards offer advantages in time savings and ease of use. However, they are 

limited to only those compounds within the cylinder. The VOC concentrations will be traceable 

to National Bureau of Standards (NBS) standards. 

The calibration procedure is as follows: 

1. A two stage pressure regulator is attached to the cylinder for gas removal. 
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2. A clean, labeled, glass gas sampling bulb (approx. 125 ml), with a tetlon connection is 

placed over the second stage effluent port. The tetlon stopcocks at both ends are opened. 

3. The diaphragm of the regulator is turned counterclockwise until the pressure in the 

diaphragm is unnoticeable by the hand. 

4. The cylinder valve is opened. The first stage pressure will indicate the current cylinder 

pressure. 

5. The second stage pressure is increased to 2 psig by turning the regulator valve clockwise. 

6. Gas should be heard passing through the bulb as the second stage pressure is increased. 

The bulb is allowed to purge for approximately 10 seconds. The tetlon stopcock furthest 

from the regulator is closed, then, the stopcock closest to the regulator is closed. The gas 

is now captured within the glass bulb at the delivery pressure of the regulator. 

7. Using a gas-tight, designated syringe, an appropriate volume of captured gas will be 

removed from the bulb through the silicone septum and injected into the clean sampling 

bulb. 

8. The Response Factor (RF) for each analyte is obtained as the ratio of the gas concentration 

injected and the area under the peak produced by that injection. This integration is 

performed electronically by the on-board electronic integrator. 

9. Response factors will be obtained for each analyte listed in the gas standard. 

10. For constant volume injections, the RF represents the concentration of analyte per unit area 

of instrument response. It is obtained by injecting a known concentration of analyte into 

the instrument and dividing the concentration by the area of the peak observed on the 

chromatogram. The analyte concentration in an unknown soil gas sample is determined 

by injecting an equal volume of gas into the gas chromatograph. The peak area obtained 

from the unknown sample is multiplied by the RF to determine the actual concentration 

of the analyte injected. 

The RF allows conversion of peak areas into concentrations for the contaminants of 

interest. The RF used is changed if the standard response varies 50%. If the standard 
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injections vary by more than 50% the standard injections are repeated. If the mean of the 

two standard injections represents greater then 50% difference than a third standard is 

injected and a new RF is calculated from the three standard injections. A new data sheet 

is started with the new RFs and calibration data. 

% Difference ::; A area-B area 
A area 

Where: A = mean peak area of standard injection from first calibration 
B = peak area of subsequent standard injection 

The low peak standards will be made fresh daily. 

A two point calibration curve will be performed daily, one point will be approximately 0.5 

ppmv and the second point will be at approximately 5 ppmv. Dilutions of the calibrated 

gas standard will be performed using gas-tight syringes and injecting appropriate volumes 

into clean gas-tight gas sampling bulbs of known volume. 

11 . Syringe blanks will be performed for each syringe to be used prior to analysis . Syringes 

will be cleaned with Alconox or equivalent detergent and brush daily . They will be baked 

out in an oven at a minimum temperature of 60°C. for a minimum of 1 hour prior to use. 

12. System blanks are ambient air drawn through a probe not installed in the ground and 

through the complete sampling apparatus. This air is analyzed by the same procedure as 

a soil gas sample. One system blank will be run at the start of each day from the batch 

of probes to be used. 

13. A duplicate field sample will be taken after every 20 sample locations or at a minimum of 

one per day. 

14. Field notebooks will be kept detailing the sample identification and amount of sample 

injected. 
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The following system parameters will also be noted: 

a) Gas flows for the ultra pure air 

b) Tanlc pressures for the ultra pure air 

c) Integrator parameters 

1) Gain and baseline offset 

d) Column 

1) type 

2) length and diameter 

3) packing material 

4) temperature 

e) Operator 

f) Date and time 

Delivery Order 0004, Pa11IOllll Main Project No: 720229-0~ 
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If any system parameters change, the chromatograms are labelled with the changes noted. 

15. Sample Documentation - The field notebooks will allow for full traceability of results. The 

response factors used and how they were calculated will be noted. The sample number, 

time, amount injected and the peak are noted. 

The actual chromatogram can be traced from this information. The sample concentration 

is calculated using the RF, amount injected and peak area for the component of interest. 

3. 7 .5 Data Interpretation 

Data interpretation is an important element of the soil gas analysis. The acquired vapor phase 

concentrations are evaluated to determine the relationship between soil gas and source soils . 

When examining chromatographs and comparing peak heights, several factors must be considered. 

Retention times (used to identify compounds) will vary with operating temperature and carrier gas 

flow rate. The detector responds to mass, not necessarily the concentration of the gas . 

Consequently, the sample volume injected into the chromatograph is important when interpreting 

output. "Gain", the degree of electronic amplification of the signal from the detector, must also 

be considered. If concentrations and volumes of two samples are equal, peak height will be higher 

in the one analyzed using a higher gain. Typically, large sample volumes and, if necessary, high 

gains are used to detect very low concentrations. 
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Typically, the soil gas survey is used to provide screening data, identifying areas where 

compounds are present and the total volatile organic concentration. This is primarily accomplished 

by expressing the concentrations of compounds as the trichloroethene equivalents. Various 

volumes and concentrations of trichloroethene gas reference standards are injected under similar 

operating conditions as those for the unknown samples. Quantification of VOCs in the samples 

is accomplished by comparing the area of the compound peaks on the sample chromatogram with 

the area of the trichloroethene reference standard peak. This is most often accomplished by the 

instrument integrator, however, it can be accomplished manually. 

The soil gas data will be tabulated by relating each location to a specific concentration of total 

volatile organic compound, expressed as trichloroethene equivalents. Additionally, individual 

volatile organic peaks will be quantified, such as trichloroethene, providing a reasonable retention 

time match can be obtained, ± 1 sec. This data will also be presented on a site map with each 

sampling location assigned a specific soil gas concentration. Soil gas isocontours will then be 

interpreted from the obtained data, thereby identifying approximate boundaries for likely source 

areas . 

3.8 SAMPLING PROCEDURES FOR PROPELLANTS AND OTHER MATERIALS 

3.8.1 Propellants 

At certain SWMUs propellants may be present in pipes associated with former manufacturing or 

treatment processes. To determine whether the propellants can be safely sampled and analyzed, 

residue in the pipes will be sampled and tested by UXO personnel. If the material is determined 

to be safe to handle, it will be sampled and analyzed as part of the ESL 

Propellants will be sampled using a decontaminated stainless steel implement that will scrape 

residue from the inner wall of the pipe. The propellants will be transferred to a decontaminated 

stainless steel bowl , then placed into the appropriate sample bottles. If field conditions require 

changing this sampling procedure, then the changes will be documented along with other sampling 

data on the Sampling Record form for soils (Figure A-3). 

3.8.2 Asbestos 

Pipes within some of the buildings may have been wrapped with an insulating material containing 

asbestos. Samples of this insulation material will be collected using appropriate health and safety 
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procedures by picking it up by hand and placing it into a glass or plastic, wide-mouth bottle. 

Sampling data will be recorded on the Sampling Record for soils (Figure A-3) . 

3.8.3 Oil 

Oil or other light non-aqueous phase layers may be present on the surface of water. It is proposed 

that this oil or light non-aqueous phase layer (LNAPL) be sampled at certain SWMUs. A 

decontaminated stainless steel or glass container will be lowered into the oil and water so that the 

mouth of the container is upright, but tipped at approximately at 45 degree angle. The container 

will be lowered into the liquid just enough so that mostly oil will enter the container. The oil will 

be poured into the appropriate sample bottles for liquid samples while minimizing the amount of 

water added to the bottles . 

3.8.4 Dust 

Dust and dirt on the floor of some of the buildings will be sampled for various parameters. This 

material will be sampled using the same procedures as for surface soils (Section 3.3.4 of this 

appendix) except that the dust and dirt may have to be collected over a broad area of the floor 

rather than digging into the soil. The size of the area will be recorded on the Sampling Record 

form. 

3.8.5 General Samplin~ Information 

The locations and number of samples of each of these materials are described in Section 5. 2 of the 

Work Plan. Health and Safety procedures of a SWMU-specific basis are described in the Health 

and Safety Plan. 

3.9 INVESTIGATION-GENERATED WASTE MANAGEMENT 

All soil and water generated during drilling and well development and purging will be collected 

on-site. All drill cuttings, well development water, and decontamination liquids will be contained 

in approved 55-gallon drums. All drums will be labeled as to contents and origins. At the end 

of each phase of drilling, documentation (based on results of the required chemical analyses, 

evaluation of site conditions and knowledge of regulatory requirements) will be provided which 

will recommend the disposition for each drum. For each drum considered to ·contain contaminated 

material, a specific optimum method of disposal will be recommended, along with a price for 
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disposal . The material will be disposed under manifest, using the SEAD RCRA disposal permit. 

SEAD is the generator and ultimate signatory of transport and disposal manifests . 

In the case of soil excavated from test pits, the Army has been granted a written exemption from 

USEPA allowing test pit soil to be backfitted in lieu of testing and possible management as a 

waste. Please refer to the exemption letter from EPA to the U.S. Army, dated September 16, 

1991, attached at the end of this appendix. 
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4.0 POST SAMPLE COLLECTION PROCEDURES 

Once a solid or liquid sample has been collected, it needs to be handled in an appropriate manner 

so that it will continue to have concentrations of contaminants that are representative of those in 

the sample at the time of collection. Sampling equipment used for sample collection or field 

determinations must also be decontaminated prior to reuse to prevent cross-contamination. 

4.1 COMPOSITING 

Occasionally, samples will be composited prior to chemical or physical characterization. 

Equivalent sized (weight, volume) aliquots will be collected from each selected location and 

combined in a receptacle. The material will be mixed, then distributed into the appropriate sample 

containers (Section 4.3). Necessary preservatives will be added (Section 4.2), then samples will 

be packed appropriately (Section 5.0). 

Samples collected for volatile organic analysis will either be analyzed separately or composited by 

the laboratory. 

4.2 SAMPLE PRESERVATION 

Sample preservation will be performed in the field, immediately after sample collection and field 

preparative steps are completed. Soils and other forms of solid materials are preserved by 

completely filling the sample container with sample, tightly securing the container top, followed 

by placement of the sample on ice or in a freezer and out of sunlight. Preservatives are added to 

some of the aqueous samples depending on the analysis to be performed. Table 4.1 of the 

Chemical Data Acquisition Plan (Appendix C) outlines the required preservatives and holding 

times for soil and water samples. In many cases where pH control or additions of reagents are 

required, separate bottles and chemical preservatives may be supplied by the laboratory. In other 

cases the reagents or preservatives may be placed in the sample bottle prior to delivery to the site. 

Many concentrated acids, bases, and many other chemicals required for sample preservation can 

not be shipped by air. This limitation should be anticipated and these materials will be shipped 

to the job site before sampling begins. 
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Samples should be stored in a nonreactive and noncontaminating containers. Appropriate 

containers include those made of polyethylene, glass, or teflon. In general, samples collected for 

metals and general water quality parameters are stored in plastic bottles. Samples collected for 

organic analysis are routinely placed in glass , preferably amber glass bottles. Soil samples are 

generally placed in glass jars with teflon lids or cap liners. 

In most cases, bottles will be supplied by the laboratory conducting the analyses. It is the 

responsibility of the project staff to inform the laboratory of the exact analyses that will be 

conducted so the lab can supply the appropriate bottles. Table 4.1 of the Chemical Data 

Acquisition Plan (Appendix C) presents the types of containers that will be used for various 

analyses. 

4.4 EQUIPMENT AND MATERIAL DECONTAMINATION 

All equipment used during the collection, preparation, preservation, and storage of environmental 

samples must be cleaned prior to their use and after each subsequent use. Frequently, sampling 

equipment must be cleaned between successive uses in the field to prevent cross contamination. 

When field cleaning is needed, it is essential that it be conducted diligently, to ensure that all parts 

of the field equipment that come in contact with the sample are properly decontaminated. 

Supplies needed for cleaning or decontamination is dependent upon the materials and equipment 

to be cleaned. When small items require cleaning in the field , several small buckets and small 

containers of reagents or wash liquids are adequate. However, when major items, such as large 

pumps, require decontamination, it may be necessary to transport large wash basins and larger 

volumes of washing solutions. The following is a general equipment list for field decontamination 

operations. 

1. Detergent, such as Alconox. 

2. Potable water. 

3. Demonstrated analyte free water. 

4. Methanol 

5. Hexane and/or other suitable solvents to remove petroleum products . 

6. Storage vessels to transport large volumes of water to the site. 

7. Buckets for washing and rinsing equipment. 
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8. Paper towels, clean rags or chemwipes to remove excessive soil or petroleum products 

before the equipment is decontaminated. 

9. Ultrapure HNO3• 

10. Plastic squeeze bottles for rinsing equipment. 

The following procedure will be used to decontaminate the sampling equipment (e.g., split spoons, 

syringes, bowls, scoops, hailers, soil gas sampling rods and points): 

1. Wipe with rag, towel or chemwipes, or steam clean to remove excess soils or debris. 

2. Wash and scrub with low phosphate detergent. 

3. Tap water rinse. 

4. Rinse with 1 % HNO3, ultrapure. 

5. Rinse with high-purity methanol followed by hexane rinse. 

6. Rinse well with demonstrated analyte free water. 

7. Air dry, and 

8. Use equipment immediately or wrap in clean aluminum foil or teflon film for temporary 

storage. 

Rinse water level tapes and slugs (slug testing) with tap water, followed by demonstrated analyte­

free water. Place in a polyethylene bag to prevent contamination during storage or transit. 

Clean submersible pumps used for purging the deep wells prior to use and between wells by 

pumping copious amounts of tap water through the pumps and associated hoses, followed by 

rinsing with demonstrated analyte-free water. Clean the exterior of the submersible pumps and 

hoses that contact formation water by washing with detergent/water solution, followed by a tap 

water rinse, and a final rinse with demonstrated analyte-free water. Dedicate all tubing to 

individual wells or dispose of it, i.e., do not reuse tubing. To prevent degradation of or damage 

to submersible pump seals, impellers, and electric motors, do not rinse with solvents and/or acids. 

Drilling equipment, such as augers, mud tubs, downhole hammers and drill rods, and backhoe 

buckets will be steam cleaned before use at each location and at the end of the job before going 

off-site. 
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5.0 SAMPLE PACKAGING, SHIPPING, AND CHAIN-OF-CUSTODY 

PROCEDURES 

Once the samples have been collected, prepared, preserved, and appropriately stored, they must 

be packaged and shipped. In addition, from the time of sample collection until analyses have been 

completed, chain-of-custody procedures must be implemented and manufactured to document 

control and handling of the samples. This section outlines procedures for the packing and shipping 

environmental samples and general chain-of-custody procedures. 

5.1 PACKAGING AND SHIPPING PROCEDURES FOR ENVIRONMENT AL 

SAMPLES 

All sample containers must be placed in a sturdy, insulated shipping container for transport to the 

laboratory. A metal or plastic picnic cooler is recommended. The following is an outline of the 

procedures to be followed . 

1. Using fiberglass tape, secure the drain plug at the bottom of the cooler to ensure that liquid 

from sample container breakage or melting ice does not leak from the cooler. 

2. Line the bottom of the cooler with a layer of absorbent material such as vermiculite. 

3. Use pieces of carved-out plastic foam or individually wrapped glass containers to help 

prevent breakage. 

4. Pack sample bottles in the cooler. Hand tighten all screw caps and mark sample volume 

level on the outside of large containers. 

5. Pack small containers, such as 40 milliliter vials, in small plastic sandwich bags. When 

shipping these with larger containers, cushion smaller vials to minimize breakage. 

6. Pack additional cushioning material, such as vermiculite or bubble pack, between the 

sample containers. 

7. Pack ice, sealed in plastic bags, on top of the samples in the cooler when samples must be 

kept cold. 
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8. Seal the chain-of-custody form in a plastic bag and attach it to the inside or top of the 

cooler lid. 

9. Close the lid of the cooler; be sure it is tightly fastened. 

10. Seal the container with strong tape (fiberglass reinforced). Wrap the tape vertically around 

the cooler: two wraps each on the long and short dimensions. 

11. Attach a shipping label with a return address to the outside of the cooler, along with, 

arrows indicating "This End Up" on all four sides, and "This End Up" label on the top of 

the lid. 

12. Apply additional labels such as "Fragile" or "Liquid In Glass" as necessary. 

13. If the cooler is not equipped with a padlock, apply a signed custody seal between the lid 

and body of the cooler. 

Samples packaged in this way can be shipped by commercial carrier. Staff should be prepared to 

open and reseal the cooler for inspection when offering them for shipment. Be aware that some 

commercial carriers have limits for the number of pounds per item that can be shipped. Notify 

the laboratory of the name of the carrier, the containers' Bill of Lading numbers, and it's expected 

delivery date. 

5.2 PACKING AND SHIPPING HAZARDOUS SAMPLES EXCLUDING THOSE 

FROM CWSED CONTAINERS 

1. Place one, decontaminated, labeled sample container in a 2-mil-thick self-sealing plastic 

bag. Care should be taken to position the sample label so that it may be read through the 

bag. 

2. Place some vermiculite in the bottom of a half-gallon or gallon metal paint can to absorb 

shock and leaking material in the event of sample breakage. The sealed sample bag is then 

placed in the can. Additional vermiculite is added to fill the remaining space in the can. 

Close the can lid and seal in place with clips . 
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3. Attach address and return mailing labels to each can. Attach additional Department of 

Transportation Labels as are required by provisions of 49 CFR 171, 172, 173, or 178. 

Such labels may include "Flammable Liquid", "Flammable Solid", "Corrosive", etc. 

4. Place the can in a cooler that has been partially filled with vermiculite. Additional 

vermiculite should then be placed where needed to secure the metal can. If more than one 

can is being shipped, this should be specified in the carrier's bill of lading. Seal a copy 

of the chain-of-custody record in a plastic bag, place it in the cooler, and shut and fasten 

the cooler lid. 

5. Mark the top of the cooler with a "This End Up" label. The outside must display the same 

labels as are present on the metal can inside; In addition, arrows pointing to the top must 

appear on all four sides. Attach a label marked "Laboratory Samples" to the lid. 

6 . Secure the drain plug and lid of the cooler with fiberglass tape and custody seals as 

described in Section 5 .1. 

7. Check to be sure that the carrier's bill of lading is completed and signed. The sampler's 

certification for restricted articles must also be completed and signed. Personnel should 

be prepared to open and reseal the cooler if requested by the carrier. If transported by air, 

samples should be shipped by cargo aircraft only. 

5.3 RECORD KEEPING AND CHAIN-OF-CUSTODY PROCEDURES 

5.3.1 Record Keepini: 

Most of the sampling data and well installation information will be written on the forms presented 

in this appendix. Log books will be used to record the daily activities of each sampling team. 

Photographs of all sampling locations and operations are desirable, although they frequently will 

not be allowed. If photographs are taken, the photographer should record time, date, site location, 

and brief description of the subject on the back of the photo, (polaroid) or in a log book and then 

sign it. Photographic documentation that may be used as evidence should be handled in a way to 

ensure that chain-of-custody can be established. 
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Chain-of-custody documentation must be implemented and followed whenever samples are 

collected, transferred, stored, analyzed, or destroyed. The primary objective of these procedures 

is to create an accurate written record that traces the possession and handling of the sample from 

the moment of its collection through analysis, to disposal. 

A sample is defined as being in someone's "custody" if: 

1. It is in one's actual possession, or 

2. It is in one's view, after being in one's physical possession, or 

3. It is in one's physical possession and then locked up so that no one can tamper with it, or 

4. It is kept in a secured area, restricted to authorized personnel only. 

The number of persons involved in collecting and handling samples should be kept to a minimum. 

Labels or tags must be firmly affixed to the sample containers. Be sure that the container is dry 

enough for a gummed label to be securely attached. Each sample must be labeled using 

waterproof ink and sealed immediately after it is collected. Labels should be filled out before 

collection to minimize handling of sample container. Clear tape will be placed over the label. 

Tags attached by string are acceptable when gummed labels are not applicable. Figure A-14 is 

an example of a sample label. 

A Chain-of-Custody form (Figure A-15) will be filled out for and accompany the samples placed 

in each cooler for shipment to the laboratory. This form records the type of sample, sample 

number, sampling time, analyses to be performed, and the bottles and preservatives used. 

One member of the sampling team will be designated Field Sample Custodian. The samples and 

forms are transferred to the Field Sample Custodian by the team members who collect the samples 

at the end of each day. The Field Sample Custodian is responsible for packaging and dispatching 

samples to the appropriate laboratory. This responsibility includes filling out, dating, and signing 

the appropriate portion of the chain-custody record. 

When transferring the samples, the receiver and sender must sign and record the date and time of 

transfer on the chain-of-custody record. Custody transfers made to the Field Sample Custodian 

should account for each sample, although samples may be transferred as a group . Every person 

who takes custody must fill in the appropriate section of the chain-of-custody record. 
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All packages sent to the laboratory will be accompanied by the chain-of-custody form and other 

pertinent forms. A copy of these forms will be retained by the Field Sample Custodian and stored 

in the central file for the project in the office. Mailed packages can be registered with return 

receipt requested . For packages sent by common carrier, receipts should be retained as part of 

the permanent chain-of-custody documentation. The laboratory custodian should sign field 

chain-of-custody forms to acknowledge receipt of the samples in the labs and either initiate 

separate laboratory custody procedures or maintain the field chain-of-custody until the sample is 

disposed. All chain-of-custody documentation will be returned to the central file. 
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6.0 HYDROGEOWGIC DATA COLLECTION PROCEDURES 

6.1 GROUNDWATER ELEVATION MEASUREMENTS 

The depth to groundwater will be measured in the wells located on site. This information could 

be collected from a group of wells (such as each SWMU) during a short period of time (1 to 3 

hours) to evaluate groundwater flow direction or from a few wells over a long period of time (for 

example, 12 or 24 hours) to evaluate groundwater elevation variations over time. 

When no Light Non-Aqueous Phase Layer (LNAPL) is suspected to be present, a battery-operated 

water level indicator will be used to measure the depth to groundwater . At wells where LNAPLs 

may be present, an oil-water interface probe will be used to measure the LNAPL thickness and 

water level. If necessary, a bottom filling bailer specially designed to obtain samples of petroleum 

products floating on water will be used. This bailer is especially useful when thin layers (less than 

0.05 feet) of LNAPLs are present. The indicator or probe will be calibrated against a tape 

measure to provide an accurate depth measurement. The calibration will occur at the beginning 

of each field program and once per month thereafter. 

All groundwater depth measurements will be referenced to the notch on the top of the well casing, 

not the top of the protective casing. 

Groundwater elevation information will be recorded in the field on the Sampling Record form for 

groundwater as shown in Figure A-11 or in a notebook. 

6.2 SURFACE WATER ELEVATION MEASUREMENTS 

When required, staff gauges will be installed in surface water bodies (streams or ponds) at 

locations where surface water is anticipated to be present year round . The gauge will be driven 

into the sediment so that the scale can be seen from shore and the gauge will not move. The 

elevation and location of each gauge will be measured by a land surveyor. 
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Attachment to Appendix A 

Exemption Letter From EPA Dated September 16, 1991 





UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION II 

Mr. Gary Kittell 

JACOB K. JAVITS FEDERAL BULOING 
NEW YORK, NEW YORK 10278 

Director of Engineering and Housing 
Department of the Army 
Seneca Army Depot 
Romulus, New York 14541-5001 

Re: Seneca Army Depot superfund Site 

Dear Mr. Kittell: 

I am writing you this long overdue letter to confirm that I 
agreed at the meeting we had this past February that, in general, 
soils excavated from test pits dug during remedial investigation 
could be redeposited without regulatory restriction. This of 
course would not apply if obViously contaminated materials were 
unearthed (e.g., drums, visibly contaminated soil etc.). 
Subsequent evaluation .might also require remediation of the 
redeposited soil. In such cases the material/soil would ~eguire 
proper disposal. 

If you have any questions on ·this please call me at (212) 264 -
8670. 

Sincerely yours, 

0~k-~~' i:~ert J. Wing, ~ef 
Federal Facilities Section 

cc: K. Gupta, NYSDEC 
R. Battaglia, SEAD 
K. Healy, USACE 

ZOO/ZOOliJ NIVJU.J +--+--+-- Z9C1 698 .£.09.Q, st:z1 1a1cz1ao 
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1.0 INTRODUCTION 

1.1 PURPOSE AND SCOPE 

The purpose of this Health and Safety Plan (HASP) is to establish personnel protection 

standards and mandatory safety practices and procedures for field investigation efforts. This 

plan assigns responsibilities, establishes standard operating procedures, and provides for 

contingencies that may arise during field investigations at ten solid waste management units 

(SWMUs) at Seneca Army Depot, Romulus, New York. 

The following SWMUs are the subject of this investigation: 

SEAD-4, The Munitions Washout Facility Leach Field, 

SEAD-11 , The Old Construction Debris Landfill, 

SEAD-13, The IRFNA Disposal Site, 

SEAD-16, The Building S-311 - Abandoned Deactivation Furnace, 

SEAD-17, The Building 367 - Existing Deactivation Furnace, 

SEAD-24, The Abandoned Powder Burning Pit, 

SEAD-25, The Fire Training and Demonstration Pad, 

SEAD-26, The Fire Training Pit, 

SEAD-45, The Demolition Area, and 

SEAD-57, The Explosive Ordnance Disposal Area. 

This plan may be modified by Addenda to accommodate changes in specific work plans and 

task specific and location specific hazards for the various SWMU investigation activities. 

Addenda to this plan will incorporate data obtained during subsequent sampling. 

The provisions of the plan are mandatory for all Parsons Main personnel engaged in on-site 

hazardous waste operations. Subcontractors working for Parsons Main must conform to this 

Health and Safety Plan unless they prepare and administer a plan with equivalent 

requirements. All Parsons _Main and Parsons Main contract personnel who engage in project 

activities must be familiar with this plan and comply with its requirements; these personnel 

must sign-off on the Plan Acceptance Form (to be attached), which will be submitted to the 

Parsons Main Project Manager for retention in the project file. All personnel performing work 

under this plan must be trained and have a current medical examination in accordance with 

29 CFR 1910.120. 
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1.2 PERSONNEL 

All Parsons Main site personnel and Parsons Main subcontractors performing duties or working 

in areas where there is the potential for exposure to hazardous material will meet the training 

requirements of OSHA 29 CFR 1910.120 before working on-site. Site personnel and their 

duties are outlined below: 

1. Parsons Main's Site Manager, responsible for all Parsons Main personnel and Parsons 

Main's subcontractors on-site and designates duties to the on-site personnel. The name 

of the Site Manager or, if the Site Manager is absent, the name of the acting Site 

Manager, shall be posted in the command post. 

2. The Site Safety Officer is responsible for carrying out the provisions of this HASP with 

regard to site work, and will ensure that all personnel entering the site understand and 

adhere to the provisions of this plan and that personnel meet the training and medical 

monitoring requirements of 29 CFR 1910 .120. Any changes in the provisions of this 

HASP shall be made in writing by the Site Safety Officer and shall be approved by the 

Project Safety Officer or Corporate Health and Safety Officer. Any personal protective 

equipment upgrades or downgrades shall be documented in writing by the Site Safety 

Officer. The Site Safety Officer shall have the authority to stop an operation or site 

work if, in the opinion of the Site Safety Officer, the site conditions or the manner in 

which the work is being conducted, presents a hazard to site personnel, surrounding 

populations, or the environment. The name of the Site Safety Officer or, if the Site 

Safety Officer is absent, the name of the Acting Site Safety Officer, shall be posted in 

the Command Post. 

3. UXO personnel will be responsible for locating and identifying unexploded ordinance 

on the site and for clearing access pathways to sampling and work locations. UXO 

personnel shall not move or dispose of any UXO found. Disposal and demolition of 

UXOs will be performed by SEAD EOD personnel. UXB, Inc. has been contracted 

to supply UXO personnel for the SWMU Investigation Field Work. 

4. SEAD EOD personnel will be responsible for disposal and demolition of any UXOs 

found at the site. 
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5. The Site Safety Monitors are responsible for all air monitoring. Air monitoring 

requirements for the Seneca Site are set forth in Section 6.0 of HASP. 

6. Field personnel will be involved in sampling, inspections, field monitoring, and 

decontamination, as specified in this HASP the Work Plan, and the Field Sampling and 

Analysis Plan (Appendix A to the Work Plan) . These activities will be carried out in 

accordance with the QA/QC protocols in the Chemical Data Acquisition Plan (CDAP). 

Site personnel will only perform tasks for which they have received appropriate 

training. 

Site visitors who are not affiliated with Main, Main's subcontractors, USEPA, NYSDEC,. or 

Seneca Army Depot will not be allowed into active work areas without making arrangements 

with Seneca and Main well in advance of the planned visit. Site visitors must present evidence 

of appropriate training and participation in a medical surveillance program in accordance with 

29 CFR 1910.120, and evidence of ability to use a respirator in accordance with 29 CFR 

1910.134. 

Seneca Army Depot USEPA and NYSDEC personnel will be permitted into active work areas 

after presenting a letter addressed to Parsons Main's Site Safety Officer certifying they have 

passed a physical examination and are certified to wear the appropriate respiratory protective 

equipment. 

All visitors will follow the advice and instructions of Parsons Main's Site Manager and Site 

Safety Officer. Failure to follow these instructions may endanger the health and safety of 

visitors and other on-site personnel. 
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2.0 SITE CHARACTERIZATION 

2.1 SITE HISTORY AND DESCRIPTION 

The Seneca Army Depot, a 10,587 acre facility in Seneca County, Romulus, New York, has 

been owned by the United States Government and operated by the Department of the Army 

since 1941. Since its inception in 1941, SEAD's primary mission has been the receipt, storage, 

maintenance, and supply of military items. This function includes disposal of military 

ammunition and explosives by burning and detonation. Several investigations have been 

conducted at the solid waste management units (Figure B-1) including: 

1. U.S. Army Environmental Hygiene Agency's (AEHA) Groundwater Contamination 

Survey No. 38-26-0868-88 (July, 1987). 

2. U.S . Army Environmental Hygiene Agency's (AEHA) Evaluation of Solid Waste 

Management Units, Seneca Army Depot. 

3. RCRA Facility Assessment at SEAD in July 1988, Additional SWMUs. 

4. Solid Waste Management Unit Classification Report, Seneca Army Depot, Romulus 

New York by ERCE Environmental and Energy Services Co., Inc. April 12, 1991. 

The most recent SWMU classification report by ERCE in April 1991, described and evaluated 

the SWMUs and also delineated those units that would require further sampling investigation 

or corrective action. Each unit has been classified as an area where "No Action is Required" 

or as an "Area of Concern" (AOC). AOCs include locations where releases of hazardous 

substances may have occurred and locations where there has been a release or threat of 

release into the environment of a hazardous substance, pollutant or contaminant (including 

radio nuclides) under the Comprehensive Environmental Response, Compensation and 

Liability Act (CERCLA). 

The individual SWMUs which are the subject of this investigation are described in 

Attachment A. 
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2.2 PLANNED SITE ACTIVITIES 

The field activities at the SWMUs include the following tasks: UXO detection and clearance 

by UXB, Inc.; geophysical surveying; soil gas surveys; soil sampling; monitoring well installation, 

development, and sampling; surface water sampling and sediment sampling. 

2.3 HAZARD EVALUATION 

The general chemical and physical hazards which may be encountered at the SWMUs are 

described below. Hazards specific to each of the SWMUs are described in Attachment A to 

this HASP. 

2.3.1 Exposure Potential 

The primary sources of exposure at the ten SWMUs will be the surface and subsurface soils 

and groundwater. These media may be contaminated with heavy metals and explosive 

compounds. The exposure potential for each of the planned site activities is described below. 

SWMU specific hazards are described in Attachment A to this HASP. 

Geophysical Monitoring and UXO Detection and Removal - The geophysical monitoring is 

non-intrusive and generally has a low exposure potential. There is some potential for exposure 

to metal and explosive contaminated surface soils. Several types of geophysical techniques will 

be used to detect the presence of UXOs and buried trenches which may contain UXOs. Once 

detected, these areas will be flagged and the high anomalies will be removed by qualified UXO 

trained demolition experts. There are high risks associated with these operation due to 

premature detonation. UXO handling procedures are described in Section 9. 

Soil Sampling - The primary route of exposure during the soil sampling will be through 

contact with metal and explosive contaminated soil. There is also potential inhalation exposure 

during drilling. There is a potential for explosion due to unexploded ordnance. This risk will 

be minimized by a prior clearing of boring locations and by implementing a remote drilling 

program. The overall exposure potential for soil sampling is moderate due to remote drilling 

procedures . There is a high potential for direct contact with contaminated soils. 

Sediment Sampling - The primary route of potential exposure during sediment sampling is 

through contact with contaminated sediments and surface waters. There is some potential for 

exposure to volatile contaminants which may be contained in the sediments. The exposure 
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potential for fugitive dusts is low, since the handled sediments will be wet and will not produce 

dusts. 

Monitoring Well Installation, Development, and Sampling - The exposure potential for the 

monitoring well development and sampling is similar to that of soil sampling. There will be 

additional monitoring wells installed so remote drilling and UXO hazards are possible. There 

is potential contact exposure to contaminated groundwater, particularly during well 

development. 

Surface Water Sampling - The exposure potential for the surface water sampling to be 

conducted at the SWMUs is low. The waters to be sampled are not expected to contain high 

levels of contaminants. There may water sources at some sites, such as drainage swales and 

pooled water, that may contain higher levels. There is some potential for contact exposure to 

dissolved metals and explosives in surface water. 

Test Pitting - Test pits will be dug in some areas to assess potential contaminant sources and 

to collect soil samples. There is a medium potential for UXO detonation during the excavation. 

The area to be excavated will be cleared by UXO personnel prior to and during the excavation 

and prior to the collection of the samples. During the sampling there is a moderate potential 

for contact exposure to metals and explosive compound contaminated soils. 

Soil Gas Survey - The primary exposure pathway during the soil gas survey will be contact with 

contaminated surface soils. There is a small chance of exposure to soils or contaminants 

adhering to the soil gas probe. Inhalation exposure to soil gas components may occur during 

the sampling and analysis. 

2.3.2 Chemical Hazards 

A large number of compounds have been detected in previous soil and groundwater 

investigations at the Seneca site. Most of these compounds are heavy metals and explosives. 

The following is a summary of the toxic effects of these compounds. Exposure limits and 

physical properties are given in Table B-1 and in the Chemical Hazard Evaluation Sheets 

contained in Attachment B. Chemicals occurring at individual SWMUs are listed in 

Attachment A. 
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Metals 

Volatiles 

Explosives 

Notes: 

TABLEB-1 

PERMISSIBLE EXPOSURE LIMITS FOR COMPOUNDS DETECTED 
AT ELEVEN SWMUs AT SENECA 

Arsenic 
Barium 
Cadmium dust 
Chromium (VI) 
Copper 
Lead 
Mercury 
Nickel 
Selenium 

Benzene 
Toluene 
Xylene 

(Nitric Acid) 
Nitrogen Dioxide 
Hydrogen Fluoride 

HMX 
RDX 
2,4,6-TNT 
2,6-DNT 
2,4-DNT 

Permissible 
Exposure 
Limits<1> 

(mg/m3) 

o.oi 
0.5 
0.2 
0.05 
1.0 
0.05 
0.01 
0.1 
0.2 

3.2 
375 
435 

5.0 

2.5 

0.5 (skin) 
1.5 (skin) 
1.5 (skin) 

Short-Tenn 
Exposure 
Limits 
(mg/m3)<2> 

0.03 

16 
560 
655 

10 
1.8 
5.0 

Ceiling 
Limits 
(mg/m3)(3) 

0.6 
0.1 

0.1 

1125 

Other 
Exposure 
Limits 
(mg/m3)C4) 

Carcinogeni: 
Rating<5

~ 

A 

Bl 
A 
D 
B2 
D 
A 
(6) 

A 
D 
D 

C 
(6) 

B2 
B2 

(1) OSHA 8-hour time-weighted average Permissible Exposure Limits (PEL). For metals, PEL shown is lowest of compounds 
likely to be encountered on-site. 

(2) OSHA Short-Tenn ·Exposure Limit. 15 minute time-weighted average concentration 
(3) OSHA Ceiling Limit. Concentration not to be exceeded during any part of the work day. 
(4) Occupational Exposure Limits from other sources. 
(5) EPA weight of evidence ratings for each compounds. 

A Confirmed human carcinogen 
Bl Probable confirmed human carcinogen. Limited human evidence. 
B2 Probable confirmed human carcinogen. Sufficient animal evidence. 
C Possible Human Carcinogen, Limited Animal Evidence 
D Not classifiable 

No data or carcinogenic rating not determined. 
(6) Substance identified as suspected or confirmed human carcinogen by agency other than USEPA. 
(7) Sitting, 1991 
(8) Inhibited red fuming nitric acid (IRFNA). 
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Arsenic - Arsenic becomes a skin irritant with prolonged exposure: moist areas of the skin; 

respiratory mucosa; angles of eyes, ears, nose, and mouth; and the wrists being common sites 

of irritation. Acute exposure symptoms include abdominal pain, vomiting, and watery diarrhea 

followed by shock due to fluid loss. Acute inhalation exposure can cause chest pain, coughing, 

giddiness, and general weakness which precede gastrointestinal symptoms. Symptoms of 

chronic inhalation exposure proceed in three phases. Initial symptoms are weakness, loss of 

appetite, occasional nausea and vomiting, and some diarrhea. The second phase consists 

primarily of irritant effects of the eyes, nose, and respiratory passages, with perforation of the 

nasal septum common, and allergic reactions of the skin. The third phase consists of 

peripheral neural effects, usually numbness. Arsenic has been causally associated with skin 

cancer and implicated in increases in the incidence of lung cancer. 

Asbestos - Asbestos is a confirmed human carcinogen, causing cancers of the lungs, 

gastrointestinal tract, and the lining of the chest and abdominal cavity. Asbestos also causes 

asbestosis, a permanent, progressive, scarring disease of the lungs which causes labored 

breathing and usually leads to premature death due to infection, associated heart disease, or 

lung cancer. 

Barium - Barium and its compounds are highly toxic. Acute symptoms are excessive salivation; 

vomiting; colic; diarrhea; convulsive tremors; slow, hard pulse; and elevated blood pressure. 

Bleeding in the stomach, intestines, and kidneys may occur. Chronic exposure results in 

enlargement of the liver and spleen, and increases in white blood cell counts. Barium has been 

found to produce lung cancer in rats. 

Benzene - Benzene will cause local irritation to the skin, eyes and respiratory tract and may 

cause redness, dryness and scaling of the skin due to defatting. Acute systemic effects include 

headache, dizziness, convulsions, coma and death may occur due to effects on the heart. 

Chronic exposures effects the blood~forming tissues primarily, resulting initially in increases in 

blood cell counts followed by aplastic anemia with an overactive or under active bone marrow. 

Epidemiological studies have linked benzene with leukemias and it is classified as a suspected 

human carcinogen. 

Cadmium - Cadmium compounds induce vomiting at low oral doses and systemic oral poisoning 

is rare. Acute exposure can occur by inhalation, producing irritation in the respiratory tract 

followed hours later by coughing, chest pain, sweating and chills and, later, general weakness, 

severe respiratory irritation, and fluid build up in the lungs. These symptoms can lead to 

emphysema or death. Chronic exposure can lead to emphysema, kidney damage, and possible 
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heart and blood pressure effects. Animal studies have shown cadmium to produce cancer, birth 

defects, testicular atrophy, and liver and nerve damage. Some studies in man have shown an 

association of cadmium exposure with cancers of the prostate and kidney. 

Chromium - Chromium compounds can act as allergens, resulting in local irritation of the skin 

and respiratory tract. Systemic effects are generally a result of the irritating properties of 

chromium compounds on the eyes, nose, and respiratory tracts. Chromium compounds has 

been shown to be carcinogenic in rats and has been associated with increases in lung cancer 

in humans. The irritant and carcinogenic effects differ widely for various compounds of 

chromium. 

Copper - Copper is a soft, heavy metal which occurs naturally as a variety of salts, as well as 

in the pure metallic form. Copper is an essential trace element in humans and animals. 

Copper salts are irritating to the skin and cause itching, erythema, and dermatitis. They may 

cause conjunctivitis, ulceration and clouding of the cornea. Metallic copper can cause 

keratinization of the hands and soles of the feet. Inhalation of copper fumes can cause 

congestion of the nasal mucous membranes and perforation of the septum. Ingestion causes 

irritation of the gastrointestinal tract, producing nausea, vomiting, gastritis, and diarrhea. If 

vomiting fails to occur, gradual absorption from the bowel may cause systemic poisoning. The 

systemic effects of copper include capillary damage, kidney and liver damage, and excitation 

followed by depression. Jaundice and hemolytic anemia can also occur following acute 

poisoning. 

Hydrofluoric acid - Hydrofluoric acid and hydrogen fluoride are extremely corrosive to body 

tissues and cause severe burns. The acid can penetrate the skin, destroying tissues and even 

bone beneath. Burns may only be perceptible hours after the exposure and may be slow to 

heal. Inhalation exposure can result in irritation of nose and eyes and may produce fluorosis 

and pulmonary edema. 

Lead - Lead has no local toxic effects. Systemic poisoning symptoms are non-specific: fatigue, 

headache, poor sleeping, aching bones and muscles, constipation, abdominal pains, and 

decreased appetite. All these symptoms are reversible with time away from exposure. 

Continued exposure results in anemia, pallor, "lead line" on the gums, and decreased hand grip 

strength. Lead also has central nervous systems effects and has been implicated in producing 

learning deficiencies in exposed children. Compounds of lead display a variety of toxic effects 

that are more specific to the compound than to lead. Some of these compounds have been 

found to be carcinogenic in experimental animals. 
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Mercury - Mercury is a local irritant of skin and mucous membranes any may be a skin 

sensitizer in some people. Acute poisoning symptoms are generally irritant: acute inhalation 

exposure results in inflammation of the lung and bronchioles. Chronic exposure symptoms are 

non-specific: weight loss, appetite loss, memory loss, insomnia, indigestion, weakness, metallic 

taste in mouth, tremors in eyelids, fingers, lips, or tongue, and loosening of teeth. Symptoms 

may vary among individuals. Long-term or high dose exposures can produce irritability, 

delirium, anxiety, or manic depressive psychosis. 

Nickel - Dermal exposure to nickel and nickel compounds results in contact dermatitis and 

chronic eczema. Nickel and its compounds are also irritants to the conjunctiva of the eye and 

mucous membranes of the upper respiratory tract. Chronic exposure to elemental nickel and 

its salts may result in lung and nasal passage cancer. Effects are also seen on the heart, 

muscles, brain, and kidney. 

Nitric Acid - Nitric acid is strongly corrosive, producing yellow burns on the skin. Inhalation 

of nitric acid mist can cause bronchitis and chemical pneumonitis and the vapor and mist may 

corrode teeth. 

Nitrogen Dioxide - Nitrogen dioxide is a highly toxic gas, causing irritation to eyes, nose, throat 

and respiratory system. Symptoms include cough, frothy sputum, chest pain, dyspnea, 

congestion, inflammation of the lungs, and cyanosis. Even short exposures can result in severe 

symptoms. One or two minutes exposure at 200 ppm can be fatal to humans. 

Petroleum Products -

Fuel Oils - Fuel oils are mixtures of straight-chain, branched, double-bonded, cyclic, 

and aromatic hydrocarbons containing 10 to 16 carbons. Fuel oils come in six grades, 

numbered 1 to 6, with the lower numbered fuel oils being composed of lighter mixtures 

of hydrocarbons . The toxicity of these fuel oils varies widely, though all produce skin 

irritation with prolonged contact. Inhalation exposure is generally not a problem due 

to the low volatility of these mixtures, though cases of inhalation intoxication from Fuel 

oil No. 1 (jet fuel) have been reported to cause dizziness, headache, nausea, palpita­

tions, and pressure in the chest. Lighter fuel oils are rapidly absorbed from the stomach 

and cause gastrointestinal irritation,vomiting, diarrhea, and may cause drowsiµess and 

central nervous depression. Ingestion may lead to aspiration into the lungs which may 

cause pulmonary edema, hemorrhage, irritation, and cardiac and kidney effects . 

Pulmonary exposure may also occur through exposure to mists. Chronic exposure may 
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lead to kidney damage. Fuel oils are not classified as carcinogens and teratogenic data 

are negative. 

Gasoline - Gasoline is a mixture of five-carbon to eleven-carbon straight-chain, 

branched, double-bonded, cyclic,and aromatic hydrocarbons. Acute inhalation exposure 

effects are primarily on the central nervous system, including staggered gait, slurred 

speech and confusion. High levels may cause coma or death from respiratory failure. 

Contact exposure results in irritation, defatting, and some individuals may develop an 

allergic reaction to gasoline. Chronic exposures may result is kidney damage and in lead 

toxicity with leaded gasolines. Gasoline is not classified as a carcinogen. Teratogenic 

and mutagenic data are negative. 

Polychlorinated Biphenyls (PCBs) - Polychlorinated biphenyls primarily effect the skin and the 

liver. Skin areas exposed to PCBs develop chloracne, which consists of small pimples and dark 

pigmentation. Later, comedones and pustules develop. Some PCBs are suspected carcinogens, 

producing liver tumors. Acute and chronic exposures can result in edema, jaundice, vomiting, 

anorexia, nausea, abdominal pains, and fatigue. 

Selenium - Selenium and various selenium compounds can effect the body if inhaled, if they 

come into contact with the eyes or skin, or if swallowed. Selenium compounds if inhaled in 

large quantities can cause severe breathing difficulties. Skin contact can cause burns or rashes. 

Long-term exposure can cause paleness, stomach disorders, coated tongue, and nervousness . 

Fluid in the abdominal cavity, damage to the liver and spleen have been reported in animals . 

Toluene - Toluene will cause local irritation to the skin, eyes, and respiratory tract. and may 

cause defatting, drying and scaling of the skin. Acute systemic effects include headache, 

dizziness,nausea, loss of appetite, lassitude and eventual coma if exposure is prolonged. 

Toluene does not display the effects on the blood forming tissues seen with benzene and is not 

classified as a carcinogen in humans or animals. Chronic exposures can result in effects on the 

liver, kidneys and central nervous system. 

Xylenes - Acute effects are of xylene exposure include skin and mucous membrane irritation, 

central nervous system effects, and respiratory irritation leading to pulmonary congestion, 

edema, and hemorrhage. Inhalation exposure can also lead to liver and cardiac damage. 

Chronic exposure can result in effects on the liver, kidneys and central nervous system and may 

have an effect on the blood forming tissues, No carcinogenic effects have been documented; 

possible teratogenic effects have been observed. 
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HMX - The chemical name of HMX is octahydro-1,3,5,7 -tetranitro -1,3,5,7-tetrayocine. 

Considered a poison by ingestion or intravenous injection, HMX remains an explosive of 

concern to many industries who handle this compound. At high temperatures, HMX 

decomposes violently and emits toxic fumes of NOX. 

RDX -The chemical name ofRDX ishexahydro-1,3,5 -trimethyl -1,3,5-triazine. The solubility 

of RDX in water at 18° was found to be 44. 7 ppm and hydrolysis is slow. RDX is a corrosive 

irritant to the skin, eyes and mucous membranes. Experimental reproductive abnormalities and 

epileptiform convulsions from exposure have been reported. It is one of the most powerful 

high explosives in use today. RDX has more shattering power than TNT and is often mixed 

with TNT as a bursting charge for aerial bombs, mines and torpedoes. When heated to 

decomposition it emits toxic fumes of NOx. 

2.4,6-TNT- The chemical name of 2,4,6-TNT is 2,4,6-trinitrotoluene. It is not been known 

to undergo hydrolysis in the environment. Symptoms of exposure to TNT are sneezing, 

coughing, sore throat, and muscle pain. TNT effects the blood, liver kidneys, skin, central 

nervous system, and cardiovascular system. Human systemic effects when ingested include: 

hallucinations, cyanosis,and gastrointestinal changes. Experimental reproductive abnormalities 

and mutagenic data have been reported. This chemical has been classified as a skin irritant 

and has been implicated in aplastic anemia. TNT can cause headaches, weakness, anemia, liver 

injury and may be absorbed through the skin. TNT is flammable or explosive when exposed 

to heat or flame. Moderate explosion hazard; will detonate under strong shock. It is a 

comparatively insensitive explosive, however, sudden heating of any quantity will cause 

detonation. 

2,6-DNT - The chemical name of 2,6-DNT is 2,6-dinitrotoluene. It is not expected to 

hydrolyze under normal environmental conditions. NIOSH recommends to reduce exposure 

to ONT to the lowest levels possible. Experimental testing of 2,6-DNT has shown it to be 

more active as a liver carcinogen than 2,4-DNT isomer. The major target organs are the 

blood, liver, . and central nervous system. Symptoms of exposure include anoxia, cyanos, 

anemia, and jaundice. 

2,4-DNT - The chemical name of 2,4-DNT is 2,4-dinitrotoluene. It is not expected to 

hydrolyze under normal environmental conditions. 2,4-DNT is poisonous if swallowed or 

injected subcutaneously. It has been shown to be carcinogenic, teratogenic, and mutagenic in 

experimental tests. 2,4-DNT can cause anemia, methemoglobinemia, cyanosis, and liver 

damage. The chemical will combust when exposed to heat or flame; can react with oxidizing 
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materials. There have been cases of explosion during manufacture and storage and mixture 

with nitric acid is a high explosive. Other mixtures such as alkalies can cause a significant 

increase in pressure. When heated to decomposition it emits toxic fumes of NOx. 

2.3.3 Physical Hazards 

Due to the operations at some of the SWMUs, there is very likely to be unexploded ordinance 

or explosives dispersed in the SWMUs. Large portions of the SWMUs have not been surveyed 

for UXOs and no catalog of locations of UXOs is available. The presence of UXOs on the 

site presents a EXTREMELYHAZARDOUS CONDfflON. 

UXB personnel trained in the discovery and handling of UXOs shall perform all UXO 

clearance at the SWMUs to be investigated. Cleared pathways and work areas shall be marked 

with red "DANGER" tape. 

When working in cleared areas, the work crews and equipment shall be positioned such that 

the chance for accidental movement into uncleared areas is minimized. Equipment shall be 

placed so as not to impede emergency escape and evacuation along the cleared pathways. 

Cleared roads and pathways shall be marked. ON-SITE WORKERS SHALL NOT STRAY 

FROM THE CLEAREDPATHWAYSAND ROAD! UXOs found on the site may have been 

subjected to stresses which render them very unstable and the UXOs may detonate with even 

very slight disturbance. ON-SITE WORKERS SHALL NOT TOUCH, KICK, OR 

OTHERWISE DISTURB ANYMATERIALSON-SITE WHICHMAYBE UXOs. 

Other than the presence of UXOs, the principle physical hazards at the Seneca site involve 

working around heavy equipment, site terrain, and site debris. 

Terrain hazards include marshy areas, areas of rough terrain, and areas of protruding debris. 

In areas where access is difficult or hazardous, access paths shall be cleared and maintained, 

and movement through these areas shall be along the access paths. 

Activities on-site will include: 

1. Site visits; 

2. Geophysical surveys; 

3. Unexploded ordinance detection and clearance; 
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4. Soil boring and sampling; 

5. Surface water and sediment sampling; 

6. Test pit excavation; 

7. Soil gas surveys, and 

8. Monitoring well installation, development and sampling. 

Hazards associated with these activities are varied and include vehicle/pedestrian collisions; fire; 

contact or crushing injuries resulting from materials handling and equipment operations; 

unexploded ordinance contact; abrasions, contusions, lacerations, etc. resulting from use of 

power tools; and elevated noise levels. The potential for such hazards necessitates that all 

onsite personnel wear appropriate protective clothing, including coveralls, gloves, eye and face 

protection, safety boots, and hard hats. 

2.3.4 Motor Vehicles and Motorized Equipment 

All motor vehicles will be maintained in a safe operating condition and in accordance with 

local and state safety requirements. All vehicles and moving equipment will be operated on­

sites and en route to and from sites in accordance with state and local motor vehicle 

regulations for speed, lights and warnings, passenger carrying, and operation. If any equipment 

is left unattended at night adjacent to a highway in use, it will be provided with suitable 

barricading, lighting, reflectors, or other suitable visual warnings to identify its location. 

Any mobile equipment, including drilling rigs, earth-moving machinery, or other similar types 

of equipment, will be operated in strict compliance with the manufacturer's instructions, 

specifications, . and limitations, as well as any applicable regulations. The operator is 

responsible for inspecting the equipment daily to assure that it is functioning properly and 

safely. This inspection will include all parts subject to faster than normal wear and all 

lubrication points. 

Hand and audible (horn) signals to equipment operators will be the commonly accepted 

industry standard signals for the type of equipment being used. All signals will be reviewed 

by the operator and signaller before work begins. Only one person will signal the equipment 

operator at any give time. 

When equipment with moving booms, arms, or masts is operated near overhead hazards, the 

operator, with assistance from the designated signaling person, will assure that the moving parts 

of the equipment maintain safe vertical and horizontal clearances to the hazards. Moving 
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booms, arms, or masts will be lowered and secured prior to being moved from one location to 

another, even on the same site, Equipment will be kept at least 10 feet (ft) away from 

energized electrical lines rated up to 50 kilo volts (kV) and 16 ft away from lines rated over 

50 and up to 750 kV. 

Drill rigs and other equipment not specifically designed to move with the boom, mast or arm 

in an elevated position will be returned to traveling position and condition before being moved. 

Movement through the depot facility will be along established roads. All site equipment will 

be inspected before each use to ensure that it is in proper working order. Any equipment 

found to be unsafe shall be repaired or taken out of service. 

2.3.5 Heat Stress 

Site work at the SWMUs may be conducted during the summer and early fall months and heat 

stress is a serious concern. Heat stress monitoring for employees wearing protective clothing 

will be conducted whenever the temperature is above 60°F. For employees not wearing 

protective clothing, heat stress monitoring will be conducted when the temperature is above 

80°F. Pulse rate and oral temperature measured at the end of each work period will be used 

to monitor heat stress in on-site employees. Heat stress monitoring procedures are described 

in Attachment C of this HASP, Standard Operating Procedures for Emergencies Due to Heat 

and Heat Stress Monitoring. 

2.3.6 Cold Stress 

Site work at the SWMUs may be conducted during cold weather. Cold stress monitoring for 

employees working outdoors will be conducted. Two factors influence the development of a 

cold injury: ambient temperature and wind velocity. Cold stress monitoring will be conducted 

when temperatures are below 4°C (40°F). Cold stress monitoring procedures are described in 

Attachment C of this HASP, Standard Operating Procedures for Emergencies Due to Cold and 

Cold Stress Monitoring. 

2.3.7 Bioloa:ical Hazards 

Biological hazards can result from encounters with mammals, insects, snakes, spiders, ticks, 

plants, parasites, and pathogens. Mammals can bite or scratch when cornered or surprised. 

The bite o_r scratch can result in local infection or infection with systemic pathogens or 

parasites. Insect and spider bites can result in severe allergic reactions in sensitive individuals . 
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Exposure to poison ivy,poison oak or poison sumac results in skin rash . Ticks are a vector 

for a number of serious diseases. Dead animals, organic wastes, and contaminated soil and 

water can harbor parasites and pathogens. 

2.3.7.1 Poison Ivy 

Poison ivy is common throughout the SEAD site. Know how to recognize the poison ivyplant 

and avoid walking through areas of heavy growth. If you must walk through areas of poison 

ivy, keep extremities covered and avoid contact of bare skin with poison ivy leaves and stems . 

When digging in areas of poison ivy growth, avoid contact with the roots; these too can 

produce a reaction. 

Wash skins areas exposed to the poison ivy as soon as possible. Oils from the poison ivy plant 

can adhere to clothes. Wash clothes exposed to poison ivy before wearing again. 

2.3.7.2 Ticks and Lyme Disease 

Ticks may be common during the spring and summer at the SEAD site. Two types of ticks 

may be encountered. 

The dog tick is the larger, more common tick. After biting, the dog tick will remain attached 

to the victim until engorged with blood. Usually, dog ticks can be found by careful inspection 

of the body at the end of the work day. If the tick is already imbedded in the skin, remove 

it with tweezers or fingers by grasping the tick as close to the skin as possible and pulling 

downward. Check to make sure all tick parts have been removed from the skin. Wash the 

area of the bite with soap and water. Seek medical attention if any tick parts remain in the 

skin. Dog ticks may transmit rocky mountain spotted fever and other diseases. 

The deer tick is much smaller, ranging from poppy seed to grape seed size, and does not 

remain attached to the skin for very long after biting. You may be bitten by a deer tick and 

never see the tick. Deer ticks can transmit Lyme disease, which can have serious , long-term 

health effects if left untreated. If you discover a small tick imbedded in the skin, remove it as 

above. Check the area of the bite periodically. If you develop a rash or develop flu-like 

symptoms, seek medical attention. Lyme disease is characterized by a bulls-eye type rash; light 

in the center with an outer red area. Flu-like symptoms may also occur. These signs may occur 

at different times and the rash may not appear. 
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If you discover any bites on the skin, wash the affected area and seek medical attention if a 

rash or flu-like symptoms appear. 

Take the following steps to limit the likelihood of getting tick bites: 

- Tuck pants legs into socks. 

- Wear long sleeves, hat and closed shoes. 

- Use tick repellant, such as DEET, on clothes. 

- Check bc>dy for ticks daily. 

- Shower immediately after work and wash work clothes daily. 

2.3.7.3 Snakes 

Poison snakes are not common to the area of the SEAD site, though central New York is 

within the range of rattlesnakes and copperheads. To minimize the chance of snake bites: 

Do not put hands and feet where you have not looked. 

Avoid stepping into clumps of weeds and brush. 

Step heavily. Snakes can feel footfalls through the ground and will avoid you if they 

can. 

Wear heavy leather boots and loose fitting pants. 

Caution should be used if any snake is encountered. 

2.3.8 Radiation Hazards 

Radioactive materials were stored at Seneca Army Depot in the form of pitch blend, a tarry, 

uranium oxide ore derived from coal; The pitch blend has been removed from the depot, 

however, the possibility exists that small amounts of this radioactive material were disposed on­

site. No radioactive materials are known to be in the ten SWMUs being investigated under 

this plan, but monitoring for radioactivity will be conducted to further minimize the small 

chance of exposure. 

The hazards associated with radioactive materials result from the particles emitted from the 

material. Potential chemical toxicity of radioactive elements are usually of secondary 

importance relative to the potential for health effects from the radioactivity . Three types of 
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radioactive particles are of concern with regard to environmental radioactivity: alpha particles, 

beta particles, and gamma or x- rays. The hazards associated with each of these types of 

radiation are discussed below. 

Alpha Radiation 

Alpha particles are large radioactive particles consisting of two neutrons and two protons. 

Alpha particles can only travel a few inches in air and can be shielded by a piece of paper or 

clothing. The outer layers of the skin are also an effective shield to alpha particles and thus, 

alpha particles do not represent an external radiation hazard. However, if alpha particles are 

ingested or inhaled they can represent a significant internal radiation hazard. Ingestion or 

inhalation of alpha emitting radionuclides, such as radium, radon, and thorium have been 

associated with cancers of the lungs and leukemia. 

Beta Radiation 

Beta particles are fast moving particles which are equal in mass to electrons. Beta particles 

are moderately penetrating and can be shield by thin layers of plastic or plexiglass. Beta 

particles from strong sources have a maximum range in air of about 30 feet. Beta particle from 

other sources have a range in air of 1 to 20 feet. Beta particles can penetrate the outer layers 

of skin and are an external radiation hazard to the skin and the eyes, as well as an internal 

radiation hazard. The dose received from an ingested beta emitting radionuclide is less than 

the dose that would be received from an equivalent amount of an alpha emitting material . 

Internal exposure to beta emitters has been associated with cancer in various organs. 

Gamma radiation 

Gamma radiation or x-rays are highly penetrating photons and have ranges measured in 

kilometers. Gamma radiation is considered primarily an external exposure hazard because of 

the long range and highly penetrating nature of the radiation. Dense materials, such as lead 

and concrete are effective as shielding for gamma radiation. Exposure to gamma rays has been 

associated with increased incidence of cancers in various organs. 
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3.0 HEAL TH AND SAFETY TRAINING 

All site workers involved in hazardous work have met the training requirements set forth in 

29 CFR 1910.120(e). All employees engaged in hazardous waste site work have received 40 

hours of training in hazardous waste site operations and safety procedures. Written 

certification of this training will be provided as an attachment to the HASP. This training has 

been followed by 3 days of supervised on-site experience. Employees performing hazardous 

waste work prior to March 1987, who received initial training that was standard at that time, 

are assumed to satisfy 29 CFR 1910.120 as a result of training and experience. 

Supervisors and site managers have received an additional 8 hours of specialized training on 

the safe management of site operations. All employees have received annual updated training. 

Additional training has been provided to those employees designated to respond to site 

emergencies. Additional training will be provided to those employees who may be exposed to 

unique or special hazards at the site. 

On-site safety training will consist of a detailed safety meeting and training session prior to the 

beginning of any field work. This meeting will cover all site activities and will also review the 

site emergency response plan. All site workers and managers are required to attend this 

meeting. Other topics to be discussed will include donning and doffing of personnel protective 

equipment as well as a brief toxicological review of site-specific known and suspected 

contaminants. 

Daily safety meetings will also be conducted prior to each day's activities. These meetings will 

cover the safety measures to be employed during that day's activities and the emergency 

response and evacuation procedures for each work site and work crew. 

On-site training will be documented using the form contained in Attachment D, On-Site 

Documentation Forms. 

3.1 INITIAL SITE TRAINING 

Initial site training shall consist of a review of this site specific HASP and shall cover the 

following topics. 

Site Personnel and Duties 

Site Description 
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Site Characterization 

Chemical and Physical Hazard Evaluation 

Toxicological Information 

Heat Stress and Cold Stress 

Site Layout, Site Control Measures, and Work Zones 

Personnel Protective Equipment 

Air Monitoring 

Safe Working Practices and Engineering Controls 

Decontamination Procedures 

Emergency Response Plan 

On-site Emergency Plan 

Off-site Emergency Plan 

Evacuation Procedures 

Safe Distances and Places of Refuge 

Emergency Decontamination 

Emergency and Personnel Protective Equipment 

Emergency Telephone Numbers 

Directions to Hospital 

Medical Surveillance Requirements 

Health and Safety Training 

UXB will provide site specific basic UXO Recognition and Avoidance Training. The following 

areas will be included: 

1. Basic UXO and UXO component recognition training 

2. UXO avoidance and reporting procedures 

3. Specific hazards related to UXOs 

4. UXO emergency procedures 

5. Emergency medical care related to UXOs 

3.2 SAFETY BRIEFINGS 

Safety briefings shall be conducted at least weekly and at the beginning of new operations, 

changes in site conditions, and changes in operating procedures due to weather, new 

equipment, or additional site information. 
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The topics covered in the safety briefings will include, as appropriate: 

Evacuation routes and emergency procedures 

Use of additional protective equipment 

Terrain hazards 

Weather hazards 

New chemical or toxicological information 

Periodic review of portions of the site specific HASP 

Review of site incidents, follow-up, and corrective measures. 
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4.0 MEDICAL SURVEILLANCE 

All personnel involved in hazardous work on the site will be participating in a medical 

surveillance program which meets the criteria set forth in OSHA 29 CFR Part 1910.120. This 

rule requires that employees engaged in hazardous waste site work receive a medical 

examination at least annually, and they be certified by the examining physician to wear a 

respirator without restrictions. All subcontractors involved in hazardous work must certify to 

Parsons Main that all site workers meet the above criteria. Written certification of completion 

of medical exams for designated project employees will be provided as a separate attachment 

of this HASP. 

Employees of Seneca Army Depot (SEAD) who will be performing activities in active work 

areas at the ten SWMUs will be required to participate in SEAD's medical surveillance 

program for respirator use. 

4.1 PHYSICAL EXAMINATIONS 

Employees receive physical exams annually and at the time of termination from Parsons Main 

or reassignment from the hazardous work assignments . 

Personnel who are significantly exposed to hazardous materials may require special exams. The 

need for these tests will be determined by the attending physician after consulting with 

supervisors and health and safety personnel. Provisions will be made to repeat tests when 

necessary. 

Physical exams will be conducted by or under the direct supervision of a licensed physician or 

a medical consultant who is Board Certified or Board Eligible in Occupation or Aerospace 

Medicine by the American Board of Preventive Medicine, Inc. with at least three years of 

experience in occupational medicine. 

The examining physician will furnish Parsons Main's Health and Safety Officer with an oral 

report and indicate any adverse effects. A written report will follow. The physician is 

instructed, however, to reveal any specific findings or diagnoses unrelated to occupational 

exposure to the employee or the employee's designee only. 

Medical records for Parsons Main personnel are kept on file by Parsons Main for at least 30 

years plus the length of employment. Medical monitoring for Parsons Main employees is the 

responsibility of Parsons Main, and Parsons Main will bear the entire cost. 
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5.0 SITE LAYOUT AND CONTROL MEASURES 

5.1 UNEXPLODED ORDNANCE CLEARANCE 

Certain SWMUs are known to contain various types of unexploded ordnance (UXO) or 

explosives. All movement on these sites shall be along cleared roads and pathways. Cleared 

roads and pathways shall be marked. ON-SITE WORKERS SHALL NOT STRAY FROM 

THE CLEARED PA THW A YSAND ROAD! UXOs found on the site may have been subjected 

to stresses which render them very unstable and the UXOs may detonate with even very slight 

disturbance. ON-SITE WORKERS SHALL NOT TOUCH, KICK, OR OTHERWISE 

DISTURB ANY MATERIALS ON-SITE WHICH MAY BE UXOs. 

UXB personnel trained in the discovery and handling of UXOs shall perform all UXO 

clearance for the ten SWMUs. Cleared pathways and work areas shall be marked with red 

"DANGER" tape. 

When working in cleared areas, the work crews and equipment shall be positioned such that 

the chance for accidental movement into uncleared areas is minimized. Equipment shall be 

placed so as not to impede emergency escape and evacuation along the cleared pathways. 

Drilling will be performed by remote operations at the SWMUs where unexploded ordinance 

are suspected. The SWMUs where UXOs are suspected are identified in Attachment A to this 

HASP. 

5.2 \VORKZONES 

The support zone and command post for the field work at the SWMU areas will consist of an 

office trailer and storage areas at one central location for all SWMUs. The location of the 

support zone will be determined prior to the commencement of the field work. 

The main decontamination facilities for equipment and personnel will be located adjacent to 

the support zone. These facilities will be used for vehicle and heavy equipment 

decontamination and for personnel decontamination and personal hygiene facilities. 

Temporary decontamination facilities will be set up at the individual SWMUs as necessary. 

Two types of exclusion zones will be established onsite. UXO exclusion zones will include all 

on-site areas beyond the areas flagged by UXB persor..nel as cleared of UXOs. Chemical 
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contaminant exclusion zones will be set up for conducting drilling and other fixed location 

tasks. These exclusion zones will be set up at individual work locations when necessary. 

The chemical contaminant exclusion zone will consist of a 50-foot buffer around all sides of 

the drill rig, marked by barrier tape or fencing. If surface contamination is not suspected in 

the area and none is created as a result of the operations, the exclusion zone barriers will be 

removed when the work at each location is completed. 

If surface contamination is created or suspected as a result of the operations, an exclusion zone 

will be defined around the suspected surface contamination until the problem has been 

mitigated. 

Mobile operations, such as sediment sampling and geophysical surveying, will not have defined 

exclusion zones. 

5.3 UTILITIES CLEARANCE 

Facility maps will be obtained and consulted prior to commencing any intrusive work. 

Borehole sites will be positioned accordingly, marked with wooden stakes, and then cleared 

with SEAD. Drilling is to be done at the marked, cleared locations only. 

5.4 SITE CONTROL 

Seneca is responsible for overall site security. All Parsons Main personnel and subcontractors 

and all equipment to be used in the field investigation shall be logged in each day at the 

command post prior to proceeding to other areas of the site. All persons other than work 

crews wishing to enter the active work areas shall first sign in at the command post. 

5.5 SITE COMMUNICATIONS 

Routine site communications will be maintained between all work crews and the support zone 

with two-way radios. On-site emergency communications will be maintained by the use of air 

horns. Details of the emergency communications are contained in the Emergency Response 

Plan in Section 11.0 of this HASP. 
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6.0 MONITORING 

6.1 GENERAL 

Standard Operating Procedures for the calibration and operation of all monitoring instruments 

and copies of the operating manuals for these instruments will be kept in the command post. 

Instruments will be field calibrated daily (each day the instrument is used). Instruments will 

be calibration checked a minimum of twice daily, before and after use. Calibration log sheets 

will be kept for each instrument and will become part of the permanent file. A copy of a 

calibration log sheet is contained in Attachment D, On-Site Documentation Forms. 

Instruments will be kept on charge whenever not in use. All monitoring and instrument 

calibration will be done by persons who have been trained in the use of the equipment. 

6.2 ON-SITE MONITORING 

All site work which breaks the ground surface will be monitored, at a minimum, with an 0 2 

meter/explosimeter and an organic vapor monitor (HNu photoionization detector (PIO) 

equipped with a 10.2 V lamp, Thermoelectron Organic Vapor Monitor (OVM), or OVA flame 

ionization detector (FID)) . Instrument settings on all direct reading air monitoring instruments 

will be set on the most sensitive scale (i.e. , OVA: Xl ; HNu: 0-20 ppm) unless a reading is 

detected. The action levels for changes in personnel protective equipment and personnel 

actions are given in Table B-2, Action Levels for Changes in Respiratory Protection. The 

action levels specified for the organic vapors may be increased or decreased if air sample 

analysis (GC or GC/MS) results indicate a greater or lesser degree of hazard for the given 

organic vapors readings . Any changes in the action levels will be documented in writing by the 

Site Safety Officer and approved by the Project Safety Officer or the Corporate Health and 

Safety Officer. 

At work locations where there is the potential for chemicals to exceed Permissible Exposure 

Limit (PELs) action levels in the breathing zone, chemical specific indicator tubes (stranger 

or equivalent) will be used to monitor the work area. Action levels are generally one half of 

the PEL. 

Monitoring of airborne particulates will be conducted with the MIE Miniram (PDM-3) during 

excavation of test pits, soil boring and in areas where surface contamination and fugitive is 

expected to be high . Measurements will be data logged and a TWA for the work period will 
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TABLE B-2 

ACTION LEVELS FOR CHANGES IN RESPIRATORY PROIBCTION 

AND SITE EVACUATION 

LEVEL OF PROTECTION/ACTION TAKEN 

INS'IRUMENT l.EVEL D LEVEL C LEVEL B PROCEED EVACUAIB 

wmI SITE 

CAUTION 

HNU (ppm) BKGD < 5 < 500 > 500 

OVA (ppm) BKGD < 5 < 500 > 500 

OXYGEN(%) 19.5 - 23 19.5 - 23 < 19.5 > 23 

LOWER EXPLOSIVE 

LIMIT(%) < 10 < 10 <10 10<LEL<25 > 25 

RADIATION 

METER (mR/HR) < 0.5 < 0.5 < 0.5 0.5<mR<5 >5 

AEROSOL 

MONITOR (mg/m3) < 1.0 < 10 < so > 50 
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be calculated. Two Miniram will be used; one at the worksite, and one downwind of the work 

area. 

6.3 ACTION LEVELS AND RESPIRATORY PROTECTION 

Action levels for all instruments are given in Table B-2, Action Levels for Changes in 

Respiratory Protection. When an action level is equalled or exceeded, immediately shut down 

the operation and evacuate the work area. Allow the levels to stabilize and reenter the work 

area to make a measurement. Restart work if levels are below the action levels. If the action 

level remains exceeded, re-assess the situation. Upgrade personnel protective equipment 

(PPE) prior to reentry of the area. 

Periodic measurements will be made for total VOCs at the work face (e.g. , top of well, drill 

cuttings, excavation spoils) . If the total VOC levels at the work face are higher than action 

level but ambient levels are below action levels, proceed carefully and monitor more frequently. 

If total VOCs at the work face exceed 10 times the ambient air action level, upgrade personnel 

protective equipment. 

6.4 WIND DIRECTION INDICATOR 

A wind direction indicator will be erected at every active work site. This will enable the site 

safety monitor and on-site personnel to determine upwind locations necessary for proper health 

and safety procedure implementation and , if necessary, evacuation procedures. 
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7.0 PERSONAL PROTECTIVE EQUIPMENT 

The selection and use of personnel protective equipment at the Seneca site will be in 

accordance with Parsons Main's Personal Protective Equipment Program, contained in 

Attachment E, Parsons Main's Personal Protective Equipment Program. The unknown nature 

of hazardous waste site work and the possibility of changing conditions during the conduct of 

the work may require changes in the personal protective equipment. When changes in 

personal protective equipment become necessary, these changes shall be made in accordance 

with the action levels and criteria set forth in this plan and according to the established 

procedures contained in Parsons Main's Personal Protective Equipment Program. 

Routine site work at the Seneca site will be performed in Level D protection, augmented with 

overboots, inner surgical gloves, and chemical-resistant outer gloves . Level C respiratory 

protection with organic vapor/acid gas cartridges will be carried by all work crews to be donned 

when air monitoring indicates the need for respiratory protection. Required equipment for 

Levels B, C, and D are detailed in Table B-3, Description of Personal Protective Equipment 

and Levels of Protection. 

The organic vapor monitor will be the primary instrument for determining contaminant 

concentrations which may trigger a change in respiratory protection. Level C protection will 

be worn in situations where inhalation of fugitive dust containing metals or explosives is 

determined to be present in high levels . Action levels for changes in personnel protection 

equipment are shown in Table B-2. 

In the event that personal protective equipment (PPE) is ripped or torn, work shall stop and 

PPE shall be removed and replaced as soon as possible. The minimum levels of protection to 

be worn and the equipment which shall be available for general site tasks are shown in Table 

B-4, Minimum Levels of Protection and Available Upgrade Protection for Site Tasks. The 

minimum levels of protection required for specific site tasks and locations will be specified in 

the SWMU specific addenda and accompanying Task Specific Safe Operating Guidelines 

(TSSOG's) . The TSSOG's and SWMU specific addenda should be consulted prior to 

commencing any site activities. (Attachment A to this HASP) . 
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LEVEL D 

LEVEL C 

LEVEL B 

TABLE B-3 
DESCRIPTION OF PERSONAL PROTECfIVE EQUIPMENT 

. AND I...EVEL5 OF PRaIECTION 

HARD HAT 
EYE PROTECTION - SAFETY GOGGLES, GLASSES, OR FACE SHIELD 
SAFETY SHOES - STEEL TOE, LEATHER 

(or] 
SAFETY BOOTS - STEEL TOE, NEOPRENE 

LEVEL D PROTECTIVE EQUIPMENT PLUS: 
RESPIRATORY PROTECTION - FULL FACEPIECE RESPIRATOR, CARTRIDGE OR 
CANISTER 

SKIN PROTECTION - HOODED POLY-COATED TYVEK OR SARANEX COVERALL• 
INNER LATEX GLOVES• 
OUTER NEOPRENE GLOVES• 
NEOPRENE BOOT COVERS• 

LEVEL C PROTECTIVE EQUIPMENT EXCEPT FOR: 
RESPIRATORYPROTECTION-FULLFACEPIECESELF-CONTAINEDBREATHING 
APPARATUS (SCBA) INSTEAD OF RESPIRATOR 

•OlHER MA'IERIALS MAY BE SPECIFIED TO PROVIDE BETIER PRO'IECTION WHEN WORKING WilH 
CERTAIN TYPES OF CHEMICALS. 
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TABLEB-4 

MINIMUM LEVELS OF PROTECTION AND AVAILABLE UPGRADE PROTECTION 
FOR SITE TASKS 

Activity 

Geophysical Survey 

Soil Boring and Sampling 

Monitoring Well Development and Sampling 

Surface Water and Sediment Sampling 

Decontamination 

Test Pits 

Soil Gas Survey 

Confined Space Entry 
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PPE Worn 

D 

D 

D 

D 

C 

C 

D 

B 

PPE With 
Crew 

C 

C 

C 

C 

C 

Emergency PPE 
at Command Post 

B 

B 

B 

B 

B 
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8.0 SAFE WORK PRACTICES AND ENGINEERING CONTROLS 

Safe work practices and engineering controls shall be implemented to comply with OSHA 29 

CFR 1910.120 to limit employee exposure to hazardous substances or conditions. The use 

of personnel protective equipment has limitations and presents hazards of its own, such as 

physical stress and interference with peripheral vision, calling for the consideration and 

implementation of work practices and engineering controls prior to beginning site tasks and 

before the use of personnel protective equipment is instituted. 

The safe work practices and engineering controls discussed below apply to general site 

procedures. 

8.1 SAFE WORK PRACTICES 

The following work practices are intended for use when site activities involve potential 

exposure to hazardous substances or conditions. 

1. Certain SWMUs are known to contain various types of unexploded ordinance (UXO) 

or explosives. 

All movement on the site shall be along cleared roads and pathways. 

ON-SITE WORKERS SHALL NOT STRAY FROM THE CLEARED PATHWAYS 

AND ROAD! 

ON-SITE WORKERS SHALL NOT TOUCH, KICK, OR OTHERWISE DISTURB 

ANY MATERIALS ON-SITE WHICH MAY BE UXOs. 

2. The buddy system will be utilized at all times within the exclusion zone. 

3. Entry into and exit from zones within the site must be made via the established access 

control points. 

4. Prescribed personnel protective equipment must be worn as directed by the Site Health 

and Safety Office and Project Manager. 

5. Assumptions will not be made concerning the nature of materials found on the site. 

Should any unusual situations occur (not covered by the Site Standard Operating 

Procedures), operations will cease and the Site Health and Safety Officer and the 

Project Manager will be contacted for further guidance. 

6. Communication hand signals must be understood and reviewed daily. 

7. Consultation with the Project Manager shall be made to avoid any uncertainties . 
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8. Ground fault circuit interrupters shall be used on all field electrical equipment. 

Improperly grounded/guarded tools shall be tagged out-of- service and the Project 

Manager shall be notified immediately. 

9. If a piece of equipment fails or is found to be in need of repair, it will be immediately 

tagged out-of-service and the Project Manager shall be notified. This equipment will 

not be returned to service until repairs have been completed and the equipment tested 

by a competent individual. 

10. Unsafe conditions shall be reported immediately. 

11. Unusual odors, emissions, or signs of chemical reaction shall be reported immediately. 

12. Workers will minimize contact with hazardous materials by: 

a. A voiding areas of obvious contamination 

b. Using poly sheeting to help contain contaminants 

c. Avoiding contact with toxic materials 

13. Only essential personnel will be permitted in the work zones. 

14. Whenever possible, personnel will be located upwind during material handling. 

15. At the first sign of odors detected inside the facepiece of a respirator, or if the 

employee begins experiencing any signs or symptoms of exposure to site toxic material 

(this information will be discussed during the daily meeting and can be found on the 

appropriate Chemical Hazard Evaluation Sheets, Attachment B), the employee will 

leave the area immediately and report the incident to the Health and Safety Officer 

and Project Manager. 

8.2 PERSONAL HYGIENE PRACTICES 

The following personal hygiene practices will apply to field work conducted at the SEAD 

SWMUs areas: 

1. No smoking or chewing of tobacco or gum shall be allowed within the exclusion or 

decontamination zones. 

2. No eating or drinking shall be allowed in the exclusion or decontamination zones. 

3. On-site personnel shall remove protective clothing and wash face and hands prior to 

leaving the decontamination zones. 

4. Disposable outerwear will be placed in drums located in the personnel decontamination 

area. Drums will be staged on-site at a central location for later disposal. 
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8.3 UXO CONTAMINATED SAMPLING OPERATIONS 

For safety purposes in areas where UXO's are suspected, soil and well boreholes are checked 

with a Forster Ferex/4.021 (Mk 26 Mod )) Ordnance Locator. It is a USACE requirement that 

all boreholes in areas possibly contaminated with UXOs must be rechecked at 2 foot to 4 foot 

intervals during drilling operations. This can be eliminated if remote drilling equipment is 

used. 

In areas of heavy UXO equipment contamination, UXB EOD technicians can collect samples 

with hand augers or similar equipment. The physical hazards and measures used to deal with 

those are outlined in Section 2.3, Hazard Evaluation. 

8.3.1 Inspection of Laboratory Samples Prior to Off Site Shipment 

Many of the UXO components intended for disposal at the site are quite small and could 

easily be included in laboratory samples for off site testing. These items, although quite small, 

will produce small fragments moving at a high velocity if initiated during laboratory testing. 

These fragments could cause severe injuries to laboratory personnel processing these samples. 

All samples should be inspected by qualified UXB EOD personnel to ensure that they do not 

contain any small UXO components. 

8.4 FIRE CONTROL 

No smoking will be allowed during drilling or sampling activities. Fire extinguishers, suitable 

for Class A, B, and C fires (rated at least lA, lOBC), will be available at sampling sites for use 

on small fires. All samples must be treated as flammable or explosive. The site safety officer 

will have available the telephone number of the nearest fire station and local law enforcement 

agencies in case of a major fire emergency. 

8.5 SPILL CONTROL 

In the event of a spill, the site safety officer will be notified immediately. The important 

factors are that no personnel are overexposed to vapors, gases, or mists and that the liquid 

does not ignite. Waste spillage must not be allowed to contaminate any local water source. 

Small dikes will be erected to contain spills, if necessary, until proper disposal can be 

completed. Subsequent to cleanup activities, the site safety officer will survey the area to 

ensure that no toxic or explosive vapors remain. 
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8.6 EXPLOSIVE FIRES 

Under no circumstances will an attempt be made to fight an explosive fire. If a fire involving 

explosive materials should occur on the site, all personnel will immediately evacuate the site. 

Fire department personnel responding to the incident must be informed of the fact that the 

fire involves explosive materials. 

8.7 CONFINEDSPACEENTRY 

Confined space entry may be required during the investigations of the Abandoned Deactivation 

Furnace (SWMU 16). For details of this procedure consult Attachment F of this plan. 
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9.0 UNEXPWDED ORDNANCE 

Some areas of the site may be contaminated with UXO components and UXOs . All UXB 

EOD operations will be performed in accordance with the following procedures: 

1. UXB Explosive Ordnance Disposal Services - The specific services to be performed 

in support of this project are listed below. It should be noted that the services are 

orientated to site safety during evaluation of the applicable SWMUs. 

a. Unexploded Ordnance Safety Training - In accordance with 29 CFR Part 

1910.120paragraph (e), UXB has developed an Unexploded Ordnance (UXO) 

Safety Training class that is provided to the prime contractor for the training 

of all personnel who will be working on the site. This class includes an 

instructional guide and handouts for workers on the site. 

b. UXO Inspection of the Sampling Sites - UXB will provide the personnel and 

equipment required to inspect the access routes and sampling sites for UXOs. 

The magnetometry equipment utilized by UXB is capable of detecting both 

ferrous and nonferrous objects however, heavy metallic contamination will 

greatly hinder operations on the site. 

(1) Marking Access Routes and Sampling Site Boundaries - Dependant 

upon the equipment size and quantity being brought into a sampling 

site, a 10' to 20' wide access route will be searched for UXOs. The 

boundaries of the access route will be marked at 25' intervals with 

orange survey flags. As with the equipment considerations for the 

access route, the size of the sampling area may range from an area 50' 

x 50' in size. 

(2) Marking and Handling of UXOs - In addition to the ordnance items 

disposed at some SWMUs, it can be expected that "ordnance kick-outs" 

from demolition can be expected to be found on site. All explosive 

loaded UXOs will be marked with yellow survey flags . 

c. UXB EOD Site Procedures - The following practices are standard UXB EOD 

procedures used on DOD installations throughout the United States. The 

UXB EOD search team (consisting of two EOD technicians of which one holds 
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a Master EOD rating) will conduct a visual surface and electronic subsurface 

UXO search of the access route and sampling site. In conjunction with the 

UXO search, UXB EOD will perform the following steps: 

(1) Identify and mark the boundaries of the access route and sampling site 

areas that will require UXO search operations. 

NOTE: Hand excavation is the preferred method of excavation for buried 

UXOs; however, if a UXO is buried at i:reat depth or the soil 

conditions are such that hand excavation is not possible, a backhoe 

will be used if necessary. All excavations performed by UXB will be 

in compliance with 29 CFR Part 1926 and EM 385-1-1. 

(2) Using visual surface locations techniques, electronic subsurface 

techniques and excavation as required, locate and identify UXOs 

within the boundaries of the access route and sampling site. 

(3) When an explosive, chemical, propellant, or pyrotechnic loaded UXO 

is located the following steps will be followed: 

(a) Mark the UXOs location with a yellow marker flag . 

(b) Determine the type of UXO, i.e. projectile, rocket, bomb, etc. 

(c) Determine the condition of the UXO (Armed or Unarmed). 

(d) Determine which of the following explosive/hazard categories 

is applicable: 

1 High Explosive (HE) 

Z. High Explosive Anti-Tank (HEAT) 

J Armor Piercing High Explosive (APHE) 

~ Improved Conventional Munition (ICM) 

~ Anti-Personnel Ejection Round Special (APERS) 

.6: White/Red Phosphorous 

1 Other 

(e) Determine which of the following fuzing categories is 

applicable: 

1 Point Detonating (PD) 
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i Base Detonating (BD) 

J Point Initiating Base Detonating - Lucky (PIBD-Lucky) 

~ Mechanical Time (MT) 

~ Electronic Time (ET) 

~ Proximity (VT) 

Z Powder Train Time Fuze (PTTF) 

.B_ All-Ways Acting (as in the 40 mm grenade system) 

NOTE: If the site contains numerous UXOs, report the 

initial UXO located and continue search operations. 

Perform all of the steps outlined in parai:raphs 

1.c(3). throui:h 1.c(3)(e)8. and then report the total 

number located at the end of the day. 

(f) Report the UXO to the Contractor Representative and 

Government Representative with project oversight 

responsibility. 

(g) Request demolition of the UXOs by the SEAD EOD 

Detachment. 

NOTE: Due to schedulini: and other mission requirements 

of the SEAD EOD Detachment, they may not be 

able to respond on the day called or for several days 

afterwards. 

(4) If the delayed Government EOD support for destruction of the UXOs 

will hinder or halt project operations and the Contractor or 

Government Representative requests movement of the UXO(s), the 

following is applicable for UXB operations on SEAD: 

(a) If the Contractor Representative request that the UXO(s) be 

moved, refer this individual to the Government 

Representative having oversight of the project. The 

Contractor Representative does not have authority to direct 

the movement of UXOs on the project site. 
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(b) Upon request of the Government Representative, the UXB 

EOD Team Leader will reevaluate the UXO(s) to determine 

which if any can be moved. 

NOTE: Very careful evaluation of the UXO will be required. 

As a rule, ordnance items with attached fuzine 

systems which have been exposed to fire or a 

detonation are not to be moved and must be 

destroyed in place. The UXB EOD Team Leader is 

the only person with the authority to make the 

decision of whether or not the UXB EOD personnel 

wilLmov~ an UXO. 

(c) Unarmed/Unfired UXOs - Any UXO which has not been 

fired/launched or experienced any other actions ( exposed to 

fire or detonations) required to put the UXO in an armed 

condition. 

1 If the UXO in the unarmed/unfired condition includes any 

positive safety devices (safety pin/clip, electrical shunts, 

etc.), and these items are missing, the UXO shall be 

considered to be armed. 

2. If the unarmed/unfired UXO has been damaged by fire or 

has other physical damage, it shall be considered to be 

armed. 

(d) Armed UXO - Any UXO which has experienced the required 

actions to place it in an armed condition. 

NOTE: Only unarmed and armed UXOs that are 

determined to be safe to move will be moved. Under 

no circumstances will any of the followine UXOs be 

moved: 

HEAT with a PIBD -Lucky fuzine system 
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Any munition with a Mechanical Time (MT) 

Fuze 

Any munition with a fuze containini: an Impact 

back-up (i:raze feature) 

Any munition containini: an All-Ways Actini: 

fuze (as in the 40 mm i:renade system) 

Any munition that you can not determine the 

~ of fuze or if it is safe to move. 

(e) Based on the field evaluation of the UXO(s) by the UXB 

EOD Team Leader a final decision will be made if the UXO 

is safe to move. If the UXB EOD Team leader determines 

that the UXO(s) can safely be moved, the following 

procedures will be followed : 

l Establish an UXO explosive holding area. This area must 

be separate from the nonexplosive loaded ordnance 

component holding area. 

i This holding area will be a minimum of 100 meters from 

any structures, power lines, and equipment. 

J The holding area will be clearly marked with yellow flags 

on its four (4) corners. 

~ The location of the UXO holding area will be identified to 

both the contractor and Government site representatives. 

~ The UXO(s) will be moved one (1) at a time and in the 

proper attitude . 

.§. Except as indicated below, the UXO(s) should be moved 

to the holding area by hand. If required, both EOD 

technicians will carry the UXO(s) to the holding area. 

1 Large UXOs (155 mm and above) may be transported by 

vehicle (backhoe, front end loader, etc.) to the holding 

area. 

~ A record of all UXOs placed in the explosive holding area 

will be maintained by the UXB EOD Team Leader. 

(5) Nonexplosive loaded ordnance components will be collected and stored 

in a designated location for pick up by SEAD Range Operations 
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personnel at their convenience. Items in this category would include 

but not be limited to the following types of ordnance/residue: 

NOTE: The location of items too laq~e to be moved by hand will be 

reported to the SEAD Ran2e Operations Personnel for 

collection at a later date. 

(a) Armor Piercing (AP) projectiles 

(b) Empty ejection munitions 

(c) Spent rocket motors (when found separated from warheads) 

(d) Nonexplosive loaded training munitions 

(6) A record of all UXOs will be maintained in a log book. 

(7) Upon completion of UXO search operations, a UXO Density Report 

will be provided to the Contractor and Government Representatives. 

2. Sampling Operations - During sampling operations, UXB will provide EOD services 

as needed. Some of the required additional EOD services normally provided on 

projects of this nature are listed below: 

a. Borehole Magnetometry - For safety purposes, soil and well boreholes are 

normally checked with UXB's Forster Ferex~ 4.021 (Mk 26 Mod 0) Ordnance 

Locator. This is a USACOE requirement that all boreholes in areas that are 

possibly contaminated with UXOs must be rechecked at 2' or 4' intervals during 

drilling operations. 

NOTE: The requirement for recheckin2 the boreholes at 2' and 4' foot 

intervals can be eliminated if remote drillin2 equipment is used. 

b. Collection of Samples - In areas of heavy UXO contamination, UXB EOD 

technicians can collect samples with hand augers or similar equipment. This 

eliminates the requirement to expose other contractor personnel in high hazard 

areas. 

c. Excavation Services - In some cases excavation of trenches for a cross section 

study of the soil or to obtain samples may be required. Normally the trenching 
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is accomplished with a backhoe. Because of the high level of hazards from the 

UXOs in the area, UXB will provide EOD operators for the backhoe. UXB's 

technicians are experienced in this area and are familiar with all aspects from 

sample collection to equipment decontamination between sampling sites. 
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10.0 DECONTAMINATION 

Decontamination is the physical removal of contaminants from clothing and equipment or the 

chemical change of such contaminants to innocuous substances . Decontamination procedures 

will take place in the contamination reduction zone. Disposal is an available option in lieu of 

decontamination when decontamination is impractical. 

The following decontamination procedures are intended to meet the requirements of 29 CFR 

1910.120(k). No personnel or equipment shall enter the contaminated zone of the site until 

workers have acknowledged the decontamination procedures and operating procedures 

intended to minimize contamination. These procedures shall be monitored by the Site Health 

and Safety Officer to determine their effectiveness. Ineffective procedures will be corrected. 

10.1 DECONTAMINATION FACILITIES 

The main decontamination facilities at the SEAD SWMU areas will be located adjacent to the 

support zone. These decontamination facilities will be used for vehicle and heavy equipment 

decontamination and for personnel decontamination. Personnel decontamination must take 

place prior to leaving the decontamination area and prior to entering any personnel hygiene 

facilities or before eating, drinking, or smoking. 

10.2 PERSONNEL DECONTAMINATION 

Personnel decontamination will consist primarily of a segregated equipment drop, removal and 

disposal of any disposable of protective equipment and washing of hands and face. No heavy 

contamination of clothing is expected and disposable protective clothing will be disposed of as 

non-hazardous waste. However, if contamination is detected, personal protective equipment 

and cartridges from respirators will be bagged separately from daily garbage. Facilities for 

personnel and sampling equipment decontamination will be set up between the equipment 

decontamination pad and the site trailer. Personnel will not enter the office trailer without 

first going through decontamination, and hands and face must be thoroughly washed before 

eating, drinking, etc. 

Level C Decontamination - The activities to be carried out at each station are described on 

Table B-5, Measures for Level C Decontamination. 
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TABLE B-5 
MEASURF.S FOR LEVEL C DECONTAMINATION 

Station 1: Equipment Drop 

Station 2: Outer Garment, Boots 
and Gloves Wash and Rinse 

Station 3: Outer Boots and 
Glove removal 

Station 4: Canister or Mask 

Station 5: Outer Garment Removal 

Station 6: Face Piece Removal 

Station 7: Inner Boot and Glove 
Removal 

Station 8: Field Wash 

Deposit equipment used on-site (tools, sampling devices 
and containers, monitoring instruments, radios, 
clipboards, etc.) on plastic drop cloths. Segregation at 
the drop reduces the probability of cross contamination. 
During hot weather operations, cool down station may 
be set up within this area. 

Scrub outer boots, outer gloves and splash suit with 
decon solution or detergent water. Rinse off using 
copious amounts of water. 

Remove outer boots and gloves. Deposit in container 
with plastic liner. 

If worker leaves exclusive zone to change canister (or 
mask), this is the last step in the decontamination 
procedure. Worker's canis-ter is exchanged, new outer 
gloves and boot covers donned, joints taped, and worker 
returns to duty. 

Remove outer garmenL Place on plastic for further 
cleaning or in barrel for disposal. 

Facepiece is removed. Avoid touching face with fingers, 
Facepiece deposited on plastic sheets. · 

Boots and inner gloves removed and deposited in 
separate containers lined with plastic. 

Hands and face are thoroughly washed. Shower as soon 
as possible. 
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Level B Decontamination - The activities to be carried out at each station are described on 

Table B-6, Measures for Level B Decontamination. 

10.3 EQUIPMENT DECONTAMINATION 

Equipment and vehicle decontamination will consist of pressure washing followed by steam 

cleaning. Solvent and soap and water washes will be performed when required for sampling 

or for heavy contamination. Gross contamination, such as caked mud and dirt on augers and 

split spoons, will be removed at the work site and placed back in the borehole or drummed 

with other drilling spoils if contaminant indicators (e.g., PID readings) warrant drumming of 

the soils. 

10.4 PREVENTION OF CONTAMINATION 

In an effort to minimize contact with waste and decrease the potential for contamination, the 

points outlined below will be adhered to during all phases of field investigation and sampling. 

1. Personnel will make every effort not to walk through puddles, mud, any discolored 

surface, and/or any area of obvious contamination. 

2. Personnel will not kneel or sit on the ground in the exclusion zone and/or in the 

Contamination Reduction Zone (CRZ). 

3. Personnel will not place equipment on drums, containers, vehicles, or on the 

unprotected ground. 

4. Where appropriate, personnel will wear disposable outer garments and use disposable 

equipment. 

10-3 



TABLE B-6 
MEASURF.S FOR LEVEL B DECONTAMINATION 

Station 1: Equipment Drop 

Station 2: Outer Garment, Boots 

Station 3: Outer Boots and 
Glove removal 

Station 4: Tank Change 

Station 5: SCBA Removal 

Station 6: Outer Garment Removal 

Station 7: Inner Boot and Glove 
Removal 

Station 8: Field Wash 

Deposit equipment used on-site (tools, sampling devices 
and containers, monitoring instruments, radios, clipboards, 
etc.) on plastic drop cloths. Segregation at the drop 
reduces the probability of cross contamination. During hot 
weather operations, cool down station may be set up within 
this area. 

Scrub outer boots, outer gloves and splash suit with 
and Gloves Wash and Rinse decon solution or detergent 
water. · Rinse off using copious amounts of water. 

Remove outer boots and gloves. Deposit in container 
with plastic liner. 

If worker leaves exclusive zone to change air tank, this is 
the last step in the decontamination procedure. Worker's 
air tank is exchanged, new outer gloves and boot covers 
donned, joints taped, and worker returns to duty. 

SCBA backpack and facepiece is removed. Avoid touching 
face with finger. SCBA deposited on plastic sheets. 

Remove outer garments. Place on plastic for further 
cleaning or in barrel for disposal 

Boots and inner gloves removed and deposited in 
separate containers lined with plastic. 

Hands and face are thoroughly washed. Shower as soon 
as possible. 
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11.0 EMERGENCY RESPONSE PLAN 

This Emergency Response Plan applies to site work at the ten SWMU areas listed in Section 

1.0 and shown on Figure B-2. Copies of this plan are to be kept at the site command post and 

support areas. The list of emergency telephone numbers and directions to the nearest exit 

gate and nearest hospital will be prominently posted in the command post. Copies of the 

directions to the nearest hospital will be kept in all site vehicles . 

This emergency response plan shall be coordinated with SEAD emergency response procedures 

prior to the beginning of site work. 

11.1 ON-SITE EMERGENCIES 

On site emergencies can range from minor cuts and scrapes to explosions, fires, and the release 

of toxic gases . Apparently minor incidents at hazardous waste sites can have serious 

consequences or may indicate the presence of a previously unknown health and safety hazard. 

Explosions, fires , and the release of toxic gases will not only involve site workers, but may 

affect the neighboring populations and the environment. 

All incidents will be reported as soon as possible to the Site Manager and the Site Safety 

Officer who will determine the appropriate steps to be taken. 

When the incident is minor, the work may continue. When an incident is considered serious, 

work will be discontinued until the emergency situation has been brought under control, the 

incident has been evaluated, and any conditions which may have contributed to the emergency 

have been mitigated. 

All site incidents, including near misses, will be investigated and documented, using the 

Incident Report Form and Incident Follow-Up Report Form in Attachment D, On-Site 

Documentation Forms. 

11.2 OFF-SITE EMERGENCIES 

In the unlikely event of a vapor release off-site, the contamination source will be secured, if 

possible. 
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Emergency response contacts will be notified in the following order: 

1. SEAD Security and Environmental Office 

2. Safety Officer 

3. Project Manager 

The phone numbers of these contacts are provided in Section 11.9 and will be posted in the 

site trailer. 

SEAD Emergency Response personnel will be utilized in all emergencies which may involve 

exposure to people away from the work sites. The SEAD Emergency Response Plan for the 

depot will be implemented when SEAD Emergency Response personnel determine it is 

necessary. 

11.3 SITE PERSONNEL AND LINES OF AUTHORITY 

A clear chain-of-command in emergency situations ensures clear and consistent communication 

between site personnel and, therefore, results in more effective response to the emergency 

situation. The duties of site personnel in emergency situations are outlined below: 

The Site Manager will direct all emergency response operations, designate duties to other site 

personnel, and serve as liaison with government officials and emergency response teams. 

The Site Safety Officer will make initial contact with off-site emergency response teams (first 

aid, fire, police, etc.), make recommendations on work stoppage, and provide for on-site first 

aid and rescue. 

The Command Post Supervisor will be designated when no one is performing this function 

during normal site work. This person will maintain contact with off-site response teams and 

notify additional agencies or offices that need to be contacted. 

Decontamination personnel will stand by to perform emergency decontamination. 

Decontamination personnel will also assist the safety officer in rescue operations when 

necessary. 

Field personnel will assist in rescue operations or take over for decontamination personnel 

when they are required for other duties . 
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11.4 EMERGENCY SITE COMMUNICATIONS 

Emergency communications will be maintained by use of air horns kept in the support areas 

and with each work crew. The emergency communications codes are given in Table B-7, On­

Site Emergency Communications. 

11.5 EVACUATIONPROCEDURES 

Some areas to be investigated may contain various types of unexploded ordinance (UXO). All 

movement on the site, EVEN UNDER EMERGENCY CONDITIONS, shall be along cleared 

roads and pathways. Cleared roads and pathways shall be marked. ON-SITE WORKERS 

SHALL NOT STRAY FROM THE CLEARED PATHW A YSAND ROAD! 

Evacuation from work sites shall be along the access paths cleared to the various worksites. 

Equipment shall be placed so as not to impede emergency escape and evacuation along the 

cleared pathways. Evacuation routes from work areas shall be discussed daily for each work 

crew as a part of the daily safety meeting. 

11.6 EMERGENCY DECONTAMINATION AND FIRST AID 

Decontamination procedures used in emergency situations will vary greatly with the severity 

and particulars of the situation. The Parsons Main Site Safety Officer will provide advice on 

the decontamination procedures to be used in each emergency situation. General guidelines 

for first aid and decontamination procedures are given below. 

11.6.1 Inhalation Exposure 

Remove the victim from the exposure area to an area with fresh air. Attempt rescue only if 

proper protective gear (Level B or C) is available for the rescue team. Remove protective 

clothing and respiratory protective gear as soon as possible to determine if the administration 

of CPR is necessary. If so, complete decontamination while CPR is being administered. 

Continue CPR until emergency medical unit arrives. If CPR is not required, complete 

decontamination and transport to hospital; administer other first-aid as indicated. 
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TABLE B-7 
ON-SITE EMERGENCY COMMUNICATIONS 

AIR HORN SIGNAL 

TI-IREE SHORT BLASTS 
ONE LONG BLAST 
CONTINUOUS LONG BLASTS 

HAND SIGNALS 

HAND GRIPPING THROAT 
GRIP PARTNER'S WRIST 
HANDS ON TOP OF HEAD 
THUMBS UP 
THUMBS DOWN 

ACTION 

SHUf DOWN EQUIPMENT, SfAND BY RADIO 
RETURN TO NEAREST SUPPORT ZONE 
EVACUATESITEBYBEST,FASTESTROUTE 

MEANING 

our OF AIR; CAN'T BREATIIE 
LEAVE AREA IMMEDIATELY; NO DEBATE 
NEED ASSISTANCE 
OK; I'M ALL RIGHT; I UNDERSTAND 
NO; NEGATIVE 
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11.6.2 Contact Exposure 

Remove victim from area and flush affected area with water only. Be careful not to spread 

the contamination to other parts of the body. Remove protective clothing and flush area with 

water only. Consult references to determine if soap and water wash is indicated. Do not 

remove respirator until removal of contaminant from body is reasonably assured and the victim 

is well into a clean zone. 

11.6.3 Physical Injury 

If a physical injury occurs or worker collapses in a clean zone. First aid will be administered 

as indicated. 

If a physical injury occurs in a contaminated zone, care must be taken to prevent contact of 

any contaminant with open wounds. The wound can provide easy access to the body for toxic 

chemicals which are not normally a skin absorption problem. Protective clothing will be 

removed carefully to avoid additional injury and avoid any exposure of the wound to 

contaminants on the clothing. 

If a worker collapses or loses consciousness in a contaminated zone, remove protective clothing 

and respiratory protective gear as soon as possible to determine if the administration of CPR 

is necessary. If so, complete decontamination while CPR is being administered. Continue 

CPR until emergency medical units arrive. If CPR is not required, complete decontamination 

and transport to hospital ; administer other first-aid as indicated . 

11.7 EMERGENCY MEDICAL TREATMENT AND FIRST AID 

A first aid kit large enough to accommodate anticipated emergencies will be kept in the 

support zone. In addition, each work crew will carry a smaller first aid kit for minor injuries . 

If any injury should require advanced medical assistance, the victim will be transported to the 

hospital. 

Each work site will have a vehicle for transportation to the hospital. Keys will be left in or 

near the ignition. 
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11.8 EMERGENCY AND PERSONAL PROTECTIVE EQUIPMENT 

The support zone will have the following emergency equipment: 

Self-Contained Breathing Apparatus (SCBA) 

First Aid Kit 

Fire Extinguisher (A, B, C Type) 

IS-Minute Emergency Eyewash Station 

Air Horn 

Each work crew will have at the work site the following emergency equipment: 

First Aid Kit 

Fire Extinguisher (A, B, C Type) 

Hand-Held Eyewash 

Air Horn 

11.9 EMERGENCY TELEPHONE NUMBERS 

Emergency telephone numbers for medical and chemical emergencies are given in Table B-8, 

Emergency Telephone Numbers . These numbers will be displayed prominently near each site 

phone. 

11.10 DIRECTIONS TO HOSPITAL 

Directions to the nearest hospital are shown and described in Figure B-3, Route to Seneca 

Hospital. The map will be displayed in the command post and kept in every site vehicle. 
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TABLE B-8 

EMERGENCY TELEPHONE NUMBERS 

SENECA ARMY DEPOT 
ROMULUS, NEW YORK 

Ambulance 

Fire 

Police 

SEAD 

SEAD 

SEAD 

. Geneva General Hospital 
186-198 North Street 
Geneva, New York 

SEAD Staff Duty Officer 

Seneca Army Depot Security 

Seneca Army Depot Clinic 

On Post Calls 

Chemtrec 

National Response Center -
Environmental Emergencies 

Randy Battaglia - Seneca Army Depot 
Environmental Contact 

Samuel Hooper, Sr. - HFA Senior EOD Field Supervisor 

MAIN Project Manager Michael Duchesneau -
Phillip Hunt MAIN Health and Safety Officer 

11-8 

(607) 869-1436 

(607) 869-1316 

(607) 869-0448 

(315) 798-4222 

(607) 869-0251 

(607) 869-0274 

(607) 869-1243 

3-0-xxx or 
4-1-xxx 

(800) 424-9300 

(800) 424-8802 

(607) 869-1450 

(301) 743-2377 

(617) 859-2492 
(617) 859-2590 
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ATTACHMENT A 

INDIVIDUAL SWMU INVESTIGATION DESCRIPTIONS 
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SEAD SWMU #4 
HEALTII AND SAFETY 

PHYSICAL DESCRIPTION & ACTIVITIES PERFORMED ON SEAD-4: 
MUNITIONS WASHOUT FACILITY LEACH FIELD 

SEAD SWMU#4 includes the Munition Washout Facility, a leach field, a drainage ditch from the 
leach field to a pond, the pond, and a number of possible disposal areas near the washout facility and 
the pond. 

The Munitions Washout Facility Leach Field is approximately 150 feet long by 80 feet wide. At 
present, the foundation of the washout plant is still visible, but no visual evidence of the leach field 
is observable (Figure BA-1). 

Operations at this unit included dismantling and removing explosives (e.g., TNT, RDX, HMX) from 
munitions by steam cleaning. This operation produced explosive solids and wastewater. The solid 
explosives were transported to the burning grounds for thermal destruction. The wastewater 
contained dissolved explosives such as TNT, RDX, HMX and tetryl and other chemical impurities 
such as trinitrobenzene and heavy metals. It should be noted that TNT, RDX, HMX and Tetryl are 
the most probable explosive contaminants. The actual explosives in the wastewater are unknown. 
It was reported that the wastewater was processed through sawdust to remove any solid explosive 
residues prior to being discharged to an area where it leached into the ground or flowed into a 
nearby ditch. The ditch possibly discharged to a pond located west of the facility. The U.S. Army 
Environmental Hygiene's Ground Water Contamination Survey No. 38-26-0868-88 stated that the 
remaining wastewater discharged into an area near Building 2084. Recently, it was reported from 
an employee that the remaining wastewater discharged into an area near Building 2079. 

1-2 

2,4,6-TNT 
2,4-DNT 
2,6-DNT 
RDX 
HMX 
Trinitrobenzene 
Tetryl 
Heavy metals 

POTENTIAL CHEMICAL CONTAMINANTS 



1-3 PHYSICAL HAZARDS 

Pond 
Moderate Explosive Potential 

1.4 FIELDWORK 

UXO clearance will be completed prior to beginning each task. 

1-5 

Surface Soil Sampling 
Soil Borings 
Install, Develop and Sample Groundwater Monitoring Wells 
Sediment Sampling 
Surface Water Sampling 
Geophysical Surveys 
Test Pits 

MONITORING TO BE PERFORMED 

SEAD SWMU #4 
HEALTH AND SAFETY 

Geophysical Survey will be utilized to determine the presence of buried objects or structures. A PIO 
or OVM meter will be used to screen for volatiles. Particulate monitoring will be performed during 
excavation of test pits. 

1-6 TASK SPECIFIC SAFE OPERATING GUIDELINES 

No. 1 Soil Boring - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Well Development and Sampling - Level D 
No. 12 Test Pit Excavation - Level B 
No. 16 Sediment Sampling - Level D 
No. 19 Surface Water Sampling - Level D 
No. 22 Surface Soil Sampling - Level D 
No. 28 Geophysical Survey - Level D 
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Health and Safety Plan for CERCLA Expanded Site Investigation of Ten SWMUs 

Seneca Army Depot, Romulus, New York 

Note: Refer to Figure 2-4 for SWMU location 
within the overall SEAD site. 

POTENTIAL 
LOCATION 
OF DITCH 

POTENTIAL! 
AREA FOR 
LEACH FIELD 

. AREAS OF 
GEOPHYSICAL 
SURVEY 

.A. SOIL BORINGS 
■ SURFICIAL SOIL OR 

SEDIMENT SAMPLES 
e SURFACE WATER SAMPLES 
~ PROPOSED MONITORING WELL 

~~ESTIMATED DIRECTION OF 
• SHALLOW GROUNDWATER 

SEAD SWMU #4 
HEAL TH AND SAFETY 

~ NORTH 

APPROXIMA 11: LOCATION 
OF-FORMER MUNITIONS 
WASHOUT FACILITY 
FOUNDATION 

<A ......,-~APPROXIMATE LOCATION OF 
AMER W ASTEW A TEA 

INAGE DITCH 

s 

SOIL/SEDIMENT SAMPLE 
AREA.JUNE 28, 1990 
(refer to data in 
Appendix D, Table 4A) 

2 

■ SS4·3 

SS4◄■ 

■ SS4-5 

SS4~■ 

FIGURE BA-1 SITE PLAN FOR SEAD-4: MUNITIONS WASHOUT FACILITY LEACH FIELD 

January, 1993 





DRILLING AND TEST BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site Name 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Instrument Actions Levels 

Oxygen(%) 

Explosimeler (% LEL) 

HNU/OV NOVM (PPM) 

Aerosol Meter (mg/m') 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , NY 

SEAD SWMU #4 Munitions Washout Facility Leach Field 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals and explosive compound in soil and water 
Explosive compounds in soil 
Exercise caution when work activity is close to the pond. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses , safety shoes or boots . 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges. 
Poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout drilling . Downwind 
monitoring should be conducted periodically or when elevated borehole or 
workzone readings are recorded. 

Borehole should be monitored at change of auger flights . Spoils should be 
monitored periodically. Split spoons should be monitored when opened for 
VOCs and radiation. 

C B Caution Evacuate 

19.5 lo 25 19.5 lo 25 <19.5 >25 

<10 <10 < 10 >10 >25 

BKGD <5 <500 >500 

<1 <5 <25 

<0.1 <0.1 <0.1 0.1 lo 5 >5 

<5 <10 <300 >300 

<2 <10 <50 >50 

Crews should stand upwind of borehole as much as possible during operations . 

JAN-93 



DRILLING AND TEST BORING 
LEVELD 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers , drill , rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn). 
Step 6 Remove respirator (if worn) . 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face . 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



WELL INSTALLATION 
LEVEL D 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to Level C 

Monitoring 

lnmument Ac:1iota Lewis 

Oxygen 1%) 

Explos lmeter 1% LEL) 

HNU/OVA/OVM IPPM) 

Aerosol Meter lmg/m3
) 

Radiation Meter lmR/hrl 

Hydrogen Sulfide IPPM) 

Hydrogen Cyanide IPPMl 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 1 of 2 

SEAD SWMU #4 Munitions Washout Facility Leach Field 

Bentonite and cement dust 
Heavy metals and explosive compounds in soil and groundwater 
Explosive compounds in soil 
Exercise caution when work activity is close to the pond. 

Neoprene boot covers , nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges, 
poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout removal of augers. 
Downwind monitoring should be conducted periodically or when elevated 
borehole or workzone readings are recorded. 

Borehole should be. monitored before and during installation of casing, sand 
pack, and grout. Spoils should be monitored periodically. 

C B -Caution 

19.5 to 25 19.5 to 25 <19.5 >25 

>25 <10 <10 < 10 >10 

BKGO <5 <500 >500 

<1 

<0.1 

<5 

<2 

<5 

<0.1 

<10 

<10 

<25 

<0.1 

<300 

<50 

0.1 to 5 > 5 

>300 

>50 

Crews should stand upwind of borehole as much as possible during operations. 

Remove caked mud and dirt from augers as they are pulled. 

Minimize dust during preparation of bentonite and cement slurries . 
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WELL INSTALLATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boot and gloves. 
Step 3 Removal of boot covers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn) . 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



WELL DEVELOPMENT AND SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lnstJulmnt Actiolw Lawis 

Oxygen(%) 

Exploslmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science 

D 

Seneca Army Depot, Romulus , NY 

SEAD SWMU #4 Munitions Washout Facility Leach Field 

Heavy metals and explosive compounds in groundwater 
TNT, ROX, HMX are explosives compounds 
Exercise caution when work activity is close to the pond. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety shoes or boots. 

Full-face piece air-purifing respirator (APR) with organic vapor cartridge, 
poly-coated tyvek coveralls. 

Monitor well headspace upon opening. If readings are elevated, let well air 
out and monitor again. If readings are still elevated, upgrade PPE. 

Ambient air should be monitored continuously throughout well development. 
Periodically monitor well and headspace of development water receiving 
container. 

C B Caution Evacuat11 

19.5 to 25 19.5 to 25 <19.5 >25 

>25 <10 <10 <10 >10 

BKGD <5 <500 >500 

<1 

<0.1 

<5 

<2 

<5 

< 0.1 

<10 

<10 

<25 

<0.1 

<300 

<50 

0 . 1 to 5 >5 

>300 

Crews should stand upwind of monitoring well as much as possible during well 
development. 

All wastewater and silty sediment from well development operations should 
be contained in a waste drum and disposed of properly. 

Place wastewater receiving drum on stable, flat surface with access for later 
removal and disposal. 
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WELL DEVELOPMENT AND SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Engineering-Science 

Gross contamination (caked mud, dirt and debris) should be removed from 
teflon hailers and pumps before leaving each well locality. 

Steam clean equipment before using in another well. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Removal of bootcovers. 
Step 3 Removal of outer gloves. 
Step 4 Removal of coveralls (if worn) . 
Step 5 Removal of respirator (if worn). 
Step 6 Removal of inner gloves. 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



TEST PIT EXCAVATION 
LEVEL B 

1. 

2. 

3. 

4. 

5. 

Site Name 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level B 

Monitoring 

llnmunant A~ lewis 

Oxygen(%) 

Exploslmeter (% LELI 

HNU/OVA/OVM (PPM) 

Aerosol Meter (rng/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

Seneca Army Depot, Romulus, NY 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 12 

page 1 of 2 

SEAD SWMU #4, Munitions Washout Facility 

Semi-volatile compounds, contaminated soils and dust 
Heavy metals and explosive compounds in soil 
Explosive compounds in soil 
Heavy machinery, excavation, slippery soils near pond. 

Self-contained breathing apparatus (SCBA) or air-line respirater. Poly-coated 
tyvek suit, neoprene boot covers, nitrile outer gloves and latex inner gloves, 
hard hat, safety shoes or boots . 

Ambient air should be monitored continuously throughout excavation. Excavation 
materials should be monitored periodically and with any change of appearance. 

D C B 
Exen:iH 
Caution 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 

>600 

<10 <10 <10 >10 

BKOD <6 <600 

<1 

<0.1 

<6 

·<2 

<6 <26 

<0.1 <0.1 0.1 to 6 >6 

<10 <300 

<10 <60 >60 

Personnel shall enter the test pit for rescue only. 

Crews should stand upwind of test pit as much as possible during operations. 

Excavation should proceed slowlywith constant visual monitoring to watch for 
possible buried drums or heavily stained soils . Excavation should be 
terminated with discovery of drums. 

Back up safety monitor should be posted away from and upwind of work area 
maintaining line of sight and prepared to perfom resc.ue in Level B. 

JAN-93 



TEST PIT EXCAVATION 
LEVEL B 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 12 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
bucket, backhoe, and other equipment before leaving excavation area. 
Equipment should be steamed cleaned before leaving site. If no samples are 
being taken , backhoe need not be steam cleaned between test pits. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Remove and discard overboots. 
Step 3 Remove and discard outergloves. 
Step 4 Remove SCBA backpack. 
Step 5 Remove coveralls 
Step 6 Remove respirator face-piece 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 
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SEDIMENT SAMPLING 
LEVEL D 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
level C 

Monitoring 

1nsbument Actions Lewis 

Oxygen(%) 

Exploalmetar (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Matar (mg/m3
) 

Radiation Matar (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

19.6 to 26 

<10 

BKOD 

<1 

<0. 1 

<6 

<2 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 16 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #4 Munitions Washout Facility Leach Field 

Heavy metals and explosive compounds in sediments 

Poor footing, slippery soils . 

Neoprene boot covers, nitrite outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-pu~ifying respirator (APR) with organic vapor 
cartridges, poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 
Downwind monitoring should be conducted when elevated workzone 
readings are recorded. 

Split spoons should . be monitored when opened. Sample material should 
be monitored immediately after collection of sample. 

C B 

19.6 to 26 <19.6 

<10 <10 

<6 <600 

<6 <26 

<0. 1 <0.1 

<10 <300 

<10 <60 

Caution 

>10 

0 . 1 to 6 

>26 

>26 

>600 

>6 

>300 

>60 

Use only safe access routes to edge of water. 

Get stable footing and secure work area prior to taking samples. 

JAN-93 



SEDIMENT SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 16 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
sampling equipmemt before leaving work area. Equipment should be steamed 
cleaned before leaving site. Sampling equipment should be decontaminated 
according to the sampling plan requirements. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Remove and discard overboots. 
Step 3 Remove and discard outergloves. 
Step 4 Remove and discard coveralls (if worn). 
Step 5 Remove respirator (if worn). 
Step 6 Remove inner gloves. 
Step 7 Wash hands and face. 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 
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SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 19 

page 1 of 2 

1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to 
level C 

5. Monitoring 

lnatJun-.t Ac1lol. lewis 

Oxygen 1%) 

Exploslmeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #4 Munitions Washout Facililty Leach Field 

Heavy metals and explosive compounds in water 

Exercise caution when working close to the water source. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR),poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout sampling. 
Downwind monitoring should be conducted periodically or when elevated 
workzone readings are recorded. 

C B 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 

>600 

<10 <10 <10 >10 

BKGD <6 <600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 0.1 to 6 

<10 <300 

<10 <60 

Use only safe access routes to edge of water. 

>6 

>300 

>60 

Get stable footing and secure work area prior to taking samples. 

JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 19 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

Sampling equipment should be cleaned before leaving site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop . 
Step 2 Remove and discard overboots. 
Step 3 Remove and discard outergloves. 
Step 4 Remove coveralls (if worn). 
Step 5 Remove respirator (if worn). 
Step 6 Remove inner gloves. 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



SURFACE SOIL SAMPLING 
LEVEL D 

1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

llna1Jun-.t Actiolw Lawis D 

Seneca Army Depot, Romulus, NY 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 22 

page 1 of 2 

SEAD SWMU #4 Munitions Washout Facility Leach Field 

Fugitive dusts contaminated with heavy metals and explosive compounds 
Heavy metals in soil 
Explosive compounds in soil 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-purifying respirator with organic vapor cartridges, poly­
coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 

C B CMrtion Evacllllta 

Oxygen(%) 

Exploalmeter (% LEL) 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 

>600 HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science , Inc. 

<10 <10 <10 >10 

BKGO <6 <600 

<1 

<0.1 

<6 

<2 

<6 

< 0.1 

<10 

<10 

<26 

< 0 .1 

<300 

<60 

0 .1 to 6 >6 

>300 

>60 

Check surface soils for possible contamination before sampling. 

Do not kneel or sit on ground in areas of potential contamination. 

Always assume the presence of suspected compound when conducting 
sampling. 

JAN-93 



SURFACE SOIL SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 22 

page 2 of 2 

Equipment should be cleaned for sampling. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers . 
Step 4 Removal of outer gloves. 
Step 5 Removal of tyvek coveralls (if worn). 
Step 6 Removal of respirator (if worn) . 
Step 7 Removal of inner gloves . 
Step 8 Wash hands and face. 

Change of APR cartridge can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

liw1nllMnt Actiona levels 

Oxygen 1%) 

Exploslmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radladon Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #4 Munitions Washout Facility Leach Field 

Heavy metals and explosive compounds in soil 

Avoid any objects along the survey lines which may cause injury. Exercise 
caution when work activity is close to the pond. 

Neoprene boot covers, nitrite outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots . 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges, 
poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout survey within the 
exclusion zone. 

Before each survey line is run, safety monitor and survey team should check 
proposed path and monitor ambient air along line. Adjust survey line or take 
appropiate precautions in areas where hazards are found . 

C B 
rase 

Caution 

19.6 to 26 19.6 to 26 < 19.6 >26 

>26 <10 <10 <10 >10 

BKGD <6 <600 >600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0. 1 

<10 <300 

<10 <60 

0. 1 to 6 >6 

>300 

>60 

Geophysical survey team should keep clear of other active work sites unless 
comparable protective equipment is available. 

Geophysical survey team should inform other work crews of their pres_ence so 
that the work crews can give appropriate warnings . 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDLINE 28 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Gross contamination (caked mud, dirt and debris) should be removed from all 
field equipment that has come into contact with the soil , water , or 
potentially contaminated surfaces and should be decontaminated prior to 
leaving the site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Removal of coverall (if worn). 
Step 6 Removal of respirator (if worn). 
Step 7 Removal of inner gloves. 
Step 8 Wash hands and face. 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 
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SEAD SWMU #11 
HEALTH AND SAFETY 

3-1 PHYSICALDESCRIPTION AND ACTIVITIESPERFORMED ON SEAD-11: 
OLD CONSTRUCTION DEBRIS LANDFILL 

The Old Construction Debris Landfill covers approximately 4 acres (590 feet by 300 feet) is currently 
abandoned and the surface is vegetated with grasses and weeds. Operating practices of the landfill 
are not known (Figure BA-3). 

3-2 POTENTIAL CHEMICAL CONTAMINANTS 

Contents mostly unknown. 

3-3 

3-4 

PCBs 
voe 
SVOs 
explosive compounds 
heavy metals. 

PHYSICAL HAZARDS 

Unexploded Ordnance 
Metal Debris 
Rough Terrain 
Protruding Debris 

FIELDWORK 

UXO clearance will be completed prior to beginning each task. 

3-5 

Geophysical Survey 
Test Pits 
Soil Boring 
Install, Develop and Sample Groundwater Monitoring Wells 
Soil Gas Surveys 

MONITORING TO BE PERFORMED 

Geophysical survey will be utilized to determine the presence of buried objects. A PID will be used 
to screen for volatiles. Particulate monitoring will be performed during excavation of test pits. A 
gas chromatograph will be used to analyze soil gas samples. 

3-6 TASK SPECIFIC SAFE OPERATING GUIDELINES 

No. 1 Soil Boring - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Monitoring Well Development & Sampling - Level D 
No. 12 Test Pits - Level B 
No. 28 Geophysical Survey - Level D 
No. 31 Soil Gas Survey - Level D 
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Health and Safety Plan for CERCLA Expanded Site Investigation of Ten SWMUs 

Seneca Army Depot. Romulus, New York 

Note: Ref er to Figure 2-4 for SWMU location 
within the overall SEAD site. 

LEGEND 
A. SOIL BORINGS 
■ TEST PITS 

$MW11·2 

~ PROPOSED MONITORING WELL 

~ i ESTIMATED DIRECTION OF 
""'SHALLOW GROUNDWATER 

SEAD SWMU #11 
HEAL TH AND SAFETY 

~ NORTH 

10 FT. x 10 FT. MAGNETOMETRY GRID 

■TP11-2 

$MW11·4 

SOIL GAS POINTS 

5X5 
SAMPLE SOIL 

.-"Y---- GAS GRID 

$MW11·3 

TYPICAL DIRECTION OF 
GPR SURVEY. OTHER 
SURVEYS AT 30 - FOOT 
INTERVALS AROUND 
LANDFILL BOUNDARY. 

FIGURE BA-3 SITE PLAN FOR SEAD-11: OLD CONSTRUCTION DEBRIS LANDFILL 

January, 1993 





DRILLING AND TEST BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 1 or 2 

1. 

2. 

3. 

Site Name 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

5. 

Level D 

Upgrade to 
Level C 

Monitoring 

Instrument Actions Levels 

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OV NOVM (PPM) 

Aerosol Meter (mg/m' ) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #11 Old Construction Debris Landfill 

VOC's and SVOC's in soil 
PCB's, heavy metals in soils 
Possible explosive compounds in soil 
Metal debris or protruding objects; (Slip, trip , fall hazard). 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges. 
Poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout drilling. Downwind 
monitoring should be conducted periodically or when elevated borehole or 
workzone readings are recorded. 

Borehole should be monitored at change of auger flights . Spoils should be 
monitored periodically. Split spoons should be monitored when opened. 

C B Evacuate 

19.5 to 25 19.5 to 25 <19.5 >25 

<10 <10 <10 >10 >25 

BKGD <5 <500 >500 

<1 <5 <25 

<0.1 <0.1 <0.1 0.1 to 5 >5 

<5 <10 <300 >300 

<2 <10 <50 >50 

Crews should stand upwind of borehole as much as possible during operations. 

JAN-93 



DRILLING AND TEST BORING 
LEVELD 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 1 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn) . 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



WELL INSTALLATION 
LEVEL D 

1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to Level C 

5. Monitoring 

lnstlun-.tA~l.ewls 

Oxygen 1%) 

Exploslmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide IPPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 1 of 2 

SEAD SWMU #11 Old Construction Debris Landfill 

VOC's and SVOC's, bentonite and cement dust 
PCB's or heavy metals in soils 
Possible explosive compounds in soil 
Metal debris or protruding objects; (Slip, trip, fall hazards) . 

Neoprene boot covers, nitrite outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges, 
poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout removal of augers. 
Downwind monitoring should be conducted periodically or when elevated 
borehole or workzone readings are recorded. 

Borehole should be monitored before and during installation of casing, sand 
pack, and grout. Spoils should be monitored periodically. 

C B 
ll'CISe 

Caution 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 

>600 

<10 <10 <10 >10 

BKOD <6 <600 

<1 

<0.1 

<6 

<2 

<6 

<0.1 

<10 

<10 

<26 

<0.1 

<300 

<60 

0.1 to 6 >6 

>300 

>60 

Crews should stand upwind of borehole as much as possible during operations. 

Remove caked mud and dirt from augers as they are pulled. 

Minimize dust during preparation of bentonite and cement slurries . 

. JAN-93 



WELL INSTALLATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boot and gloves. 
Step 3 Removal of boot covers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn) . 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



WELL DEVELOPMENT 
LEVEL D 

1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lnmument Ac:liolw Lawis 

Oxygen 1%1 

Exploslrneter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (inR/hrl 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 

page 1 of 2 

SEAD SWMU #11 Old Construction Debris Landfill 

VOC's and SVOC's contained in groundwater 
PCB's, heavy metals in groundwater 

Metal debris or protruding objects; slip trip, fall hazard. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses or splash shield, safety shoes or boots. 

Full-face piece air-purifing respirator (APR) with organic vapor cartridge, 
poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout well development. 
Periodically monitor well and headspace of development water receiving 
container. 

C B Caution 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 

>600 

<10 <10 <10 >10 

BKGD <6 <600 

<1 

<0.1 

<6 

<2 

<6 

<0.1 

<10 

<10 

<26 

<0.1 

<300 

<60 

0.1 to 6 >6 

>300 

>60 

Crews should stand upwind of monitoring well as much as possible during well 
development. 

All wastewater and silty sediment from well development operations should 
be contained in a waste drum and disposed of properly. 

Wastewater drum should be placed in a stable flat position which can be 
accessed later for removal and disposal. 

JAN-93 



WELL DEVELOPMENT 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC · 
SAFE OPERATING GUIDELINE 7 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
teflon hailers and pumps before leaving each well locality. 

Steam clean equipment before using in another well. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Removal of bootcovers. 
Step 3 Removal of outer gloves. 
Step 4 Removal of coverall (if worn). 
Step 5 Removal of respirator (if worn). 
Step 6 Removal of inner gloves. 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



TEST PIT EXCAVATION 
LEVEL B 

1. 

2. 

3. 

4. 

5. 

Site Name 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level B 

Monitoring 

lnmumant ActioM Lewis 

Oxygen(%) 

Exploalmetar (% LELI 

HNU/OVA/OVM (PPM) 

Aaroaol Mater (rng/m3
) 

Radiation Matar (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 12 

page 1 of 2 

SEAD SWMU #11 Old Construction Debris Landfill 

VOC's and SVOC's in soil 
PCB's, heavy metals in soils 
Possible explosive compounds in soil 
Metal debris, protruding objects, slip, trip, fall hazard. 

Self-contained breathing apparatus (SCBA) or air-line respirater. Poly-coated 
tyvek suit, neoprene boot covers , nitrile outer gloves and latex inner gloves, 
hard hat, safety shoes or boots. 

Ambient air should be monitored continuously throughout excavation. 
Excavation materials should be monitored periodically and with any change 
of appearance. 

Eun:IN 
C B Caution Evacuata 

19.6 to 26 19.6 to 26 <1 9.6 >26 

< 10 < 10 <10 >10 >26 

BKOD <6 <600 >600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 0 .1 to 6 >6 

<10 <300 

<10 <60 >60 

Personnel shall enter the test pit for rescue only. 

Crews should stand upwind of testpit as much as possible during operations. 

Excavation should proceed slowlywith constant visual monitoring to watch for 
possible buried drums or heavily stained soils. Excavation should be 
terminated with discovery of drums. 

Back-up safety monitor should be posted away from and upwind of work area 
maintaining line of sight and prepared to perform rescue in Level B. 

JAN-93 



TEST PIT EXCAVATION 
LEVEL B 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 12 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
bucket, backhoe, and other equipment before leaving excavation area. 
Equipment should be steamed cleaned before leaving site. If no samples are 
being taken , backhoe need not be steam cleaned between test pits. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Remove and discard overboots. 
Step 3 Remove and discard outergloves. 
Step 4 Remove SCBA backpack. 
Step 5 Remove coveralls. 
Step 6 Remove respirator face-piece. 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of SCBA air tank can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDLINE 28 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

11nstn11mnt Ac:tiolm lewis 

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hrl 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #11 Old Construction Debris Landfill 

VOC's and SVOC's soil 
PCBs, heavy metals in soil 
Explosive compounds possible 
Metal debris or protruding objects; slip, trip, fall hazards. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges, 
poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout survey within the 
exclusion zone. 

Before each survey line is run, safety monitor and survey team should check 
proposed path and monitor ambient air along line. Adjust survey line or take 
appropiate precautions in areas where hazards are found. 

C B Caution 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 <10 <10 <10 >10 

BKQD <6 <600 >600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 

<10 <300 

<10 <60 

O. 1 to 6 >6 

>300 

>60 

Geophysical survey team should keep clear of other active work sites unless 
comparable protective equipment is available. 

Geophysical survey team should inform other work crews of their presence so 
that the work crews can give appropriate warnings. 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDLINE 28 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Gross contamination (caked mud, dirt and debris) should be removed from all 
field equipment that has come into contact with the soil , water , or 
potentially contaminated surfaces and should be decontaminated prior to 
leaving the site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Removal of coveralls (if worn). 
Step 6 Removal of respirator (if worn). 
Step 7 Removal of inner gloves. 
Step 8 Wash hands and face. 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



SOIL GAS SAMPLING 
LEVEL D 

1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to level C 

5. Monitoring 

lnstnllnant Ac:liolw Lewis 

Oxygen(%) 

Explo1lmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (rng/m3) 

Redlatlon Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 31 

page 1 of 2 

SEAD SWMU #11 Old Construction Debris Landfill 

VOC's and SVOC's contained in soil 
PCB's, heavy metals in soils 
Possible explosive compounds in soil 
Metal debris or protruding objects; slip, trip, fall hazard. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) dust-mist/organic vapor 
cartridges; poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 

C B -Caution 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 

>600 

<10 <10 <10 >10 

BKGD <6 <600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 0.1 to 6 >6 

<10 <300 

<10 <60 >60 

Check surface soils for possible contamination before sampling. 

Do not kneel or sit on ground in areas of potential contamination. 

Do not vent soil gas pump effluent to enclosed space. 

JAN-93 



SOIL GAS SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 31 

page 2 of 2 

Equipment should be cleaned for sampling 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Removal of coveralls (if worn). 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 
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4-1 

SEAD SWMU #13 
HEALTH AND SAFETY 

PHYSICAL DESCRIPTION AND ACTIVITIES PERFORMED ON SEAD-13: 
IRFNA DISPOSAL SITE 

The Inhibited Red Fuming Nitric Acid (IRFNA) Disposal Site consisted of six (6) pits which were 
30 feet long, 8 feet wide and 4 feet deep. The pits were constructed by excavation with a bulldozer 
to a shale stratum 4 feet below ground. Following excavation, limestone was place in the bottom of 
the pits to a depth of approximately 2.5 feet and the sides of the pits were lined with limestone. 

Barrels (18.8 gallon capacity) of unserviceable IRFNA were stored on pallets near the west end of 
the pits. A stainless steel ejector, operated by water pressure, was fitted into a barrel with water 
flowing through the ejector. The ejector discharged a mixture of water and IRFNA through a long 
hose under the standing water in the pit being used. Five minutes were required to empty a barrel. 
Ten barrels were usually discharged into a single pit during a day's operation. At present, the site 
has been abandoned and the exact location of the pits unknown (Figure BA-4). 

4-2 

4-3 

4-4 

4-5 

CHEMICAL SUSPECTS 

Oxidizer Inhibited Red Fuming Nitric Acid (IRFNA) 
Nitric Acid (HNO3> 

Nitrogen Dioxide (NOi.) 
Hydrogen Fluoride (HF) 
Nitrates 
Fluoride 

PHYSICAL HAZARDS 

Metal Debris 
Rough Terrain 

FIELDWORK 

Geophysical Survey 
Soil Boring 
Install, Develop and Sample Groundwater Monitoring Wells 
Sediment Sampling 
Surface Water Sampling 

MONITORING TO BE PERFORMED 

A geophysical survey will be performed to determine the presence and location of pits and IRFNA 
barrels . A PID will be used to screen for volatiles. 

Direct reading indictor tubes for Hydrogen Fluoride (HF), Nitric Acid (HNO3) , acid gases and 
Nitrogen Dioxide (NOi.) will be used during intrusive activities. 



4-6 TASK SPECIFIC SAFE OPERA TING GUIDELINES 

No. 3 Soil Boring Level B 
No. 6 Installation Monitoring Wells Level B 
No. 9 Development and Sampling of Monitoring Wells Level B 
No. 16 Sediment Sampling Level D 
No. 19 Surface Water Sampling Level D 
No. 28 Geophysical Survey Level D 

SEAD SWMU #13 
HEALTH AND SAFETY 



Health and Safety Plan for CERCLA Expanded Site Investigation of Ten SWMUs 

Seneca Army Depot, Romulus. New York 

Note: Refer to Figure 2-4 for SWMU location 
within the overall SEAD site. 

EAST-WEST BASE 
LINE ROAD • 

AREA OF 
GEOPHYSICAL 
SURVEY 

LEGEND 
• SOIL BORINGS 
■ SEDIMENT /SOIL SAMPLES 
e SURFACE WATER SAMPLES 

• SW13-1 

■so1a-1 

~ PROPOSED MONITORING WELL 
'_i ESTIMATED DIRECTION OF 
~ SHALLOW GROUNDWATER 

S613-1 

SEAD SWMU #13 
HEAL TH AND SAFETY 

Mw,a-, ,S, It( ~ NORTH 

AREA OF 
GEOPHYSICAL 
SURVEY 

5B13-3 
$MW13-3 

$MW13-6 
5813-6 

APPROXIMATE AREAS OF 
ABOVE GROUND PIPING 

NOTE: SB13-2,5,7,8,9, & 10 
WILL BE DRILLED IN THE 
PITS LOCATED BY GPR 

SCALE 1• 250' 

FIGURE BA-4 SITE PLAN FOR SEAD-13: IRFNA DISPOSAL SITE 

January, 1993 





DRILLING AND TEST BORING 
LEVELB 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 3 

page 1 of 2 

1. Site Name 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level B 

5. Monitoring 

Instrument Actions Levels 

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OV NOVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #13 - IRFNA Disposed Site 

Nitrogen Dioxide, hydrogen fluoride, acid gases 
Nitric Acid 
None 
Low pH soils and groundwater 

Full-face self-contained breathing apparatus (SCBA) or air-line respirator, 
poly-coated tyvek coveralls, neoprene boot covers, nitrile outer gloves and 
latex inner gloves, hard hat, safety shoes or boots. 

Ambient air should be monitored continuously throughout drilling. Downwind 
monitoring should be conducted periodically or when elevated borehole or 
workzone readings are recorded . 
Borehole should be monitored at change of auger flights . Spoils should be 
monitored periodically. Split spoons should be monitored when opened. 

C B Evacuate 

19.5 to 25 19.5 to 25 <19.5 >25 

<10 <10 <10 >10 >25 

BKGD <5 <500 >500 

<1 

<0.1 

<5 

<2 

<5 <25 

<0.1 <0.1 0.1 to 5 >5 

<10 <300 >300 

<10 <50 >50 

Crews should stand upwind of borehole as much as possible during operations. 
For airlines, air supply should be upwind of work area. Arrange airlines to 
minimize possibility of equipment falling on airlines and to minimize trip 
hazards. 

JAN-93 



DRILLING AND TEST BORING 
LEVELB 

7. Decontamination 
Equipment 

Personal 

Engineering-Science 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 3 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Remove and discard overboots. 
Step 3 Remove and discard outer gloves. 
Step 4 Remove SCBA backpack. 
Step 5 Remove tyvek coveralls . 
Step 6 Remove respirator. 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Back up safety monitor should be posted away from and upwind of work area 
maintaining line of sight and prepared to perfom rescue in Level B. 

JAN-93 



WELL INSTALLATION 
LEVEL B 

1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level B 

5. Monitoring 

Oxygen(%) 

Explo1lmeter 1% LELI 

HNU/OVA/OVM IPPMI 

Aerosol Meter lmg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sultlde (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 6 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #13 IRFNA Disposal Site 

Nitrogen Dioxide, Hydrogen Fluoride, acid gases 
Nitric Acid, Hydrogen Fluoride, caustics 
None 
Low pH soils and groundwtaer 

Self-contained breathing apparatus (SCBA), Poly-coated tyvek suit, neoprene 
boot covers, nitrole outer gloves and latex inner gloves, hard hat, safety shoes 
or boots. 

Ambient air should be monitored continuously throughout removal of augers. 
Downwind monitoring should be conducted periodically or when elevated 
borehole or workzone readings are recorded. 

Borehole should be monitored before and during installation of casing, sand 
pack, and grout. Spoils should be monitored periodically. 

C B -Caution 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 

>600 

<10 <10 <10 >10 

BKGD <6 <600 

<1 

<0.1 

<6 

<2 

<6 

<0.1 

<10 

<10 

<26 

<0.1 

<300 

<50 

0.1 to 6 >6 

>300 

>60 

Crews should stand upwind of borehole as much as possible during operations. 

Remove caked mud and dirt from augers as they are pulled. 

Minimize dust during preparation of bentonite and cement slurries. 

JAN-93 



WELL INSTALLATION 
LEVEL B 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 6 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boot and gloves. 
Step 3 Removal of boot covers. 
Step 4 Removal of outer gloves. 
Step 5 Removal of SCBA backpack 
Step 6 Removal of coveralls. 
Step 7 Removal of respirator 
Step 8 Remove of inner gloves. 
Step 9 Wash hands and face. 

Change of SCBA air tank can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



WELL DEVELOPMENT AND SAMPLING 
LEVEL B 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 9 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level B 

Monitoring 

Oxygen(%) 

Exploslmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hrl 

Hydrogen Sulflde (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #13 IRFNA Disposal Site 

Nitrogen Dioxide, Hydrogen Fluoride, Acid gases 
Nitric Acid, Hydrogen Fluoride, Cavities 
None 
Low pH groundwater 

Full-face piece self-contained breathing apparatus (SCBA) or air-line 
respirator. Poly-coated tyvek suit, neoprene boot covers, nitrile outer gloves 
and latex inner gloves, hard hat, safety shoes or boots . 

Monitor well headspace upon opening. If readings are elevated, let well air 
out and monitor again. If readings are still elevated, upgrade PPE. 

Borehole headspace should be monitored continuously throughout well 
development and headspace of development water receiving container should 
be monitored periodically. 

,.,.. 
C B Caution Evacuata 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 < 10 <1 0 < 10 > 10 

BKGD <6 <600 >600 

< 1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0. 1 

<10 <300 

<10 <60 

0 .1 to 6 >6 

>300 

>60 

Crews should stand upwind of monitoring well as much as possible during well 
development. 

All wastewater and silty sediment from well development operations should 
be contained in a waste drum and disposed of properly. 

Place wastewater receiving drum on stable, flat surface with access for later 
removal and disposal . 

JAN-93 



WELL DEVELOPMENT AND SAMPLING 
LEVEL B 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 9 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Gross contamination (caked mud, dirt and debris) should be removed from 
teflon hailers and pumps before leaving each well locality. 

Steam clean equipment before using in another well. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal of boots and gloves. 
Step 3 Removal of bootcovers . 
Step 4 Removal of outer gloves. 
Step 5 Removal of SCBA backpack. 
Step 6 Removal of tyvek coveralls. 
Step 7 Removal of respirator. 
Step 8 Removal of inner gloves. 
Step 9 Wash hands and face. 

Change of SCBA air tank can be performed after removal of outer gloves if coveralls ar 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



SEDIMENT SAMPLING 
LEVEL D 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lnstrumant Ac:1iolw Lewis 

Oxygen 1%) 

Exploslmeter 1% LEL) 

HNU/OVA/OVM IPPM) 

Aerosol Meter lmg/m3
) 

Radiation Matar lmR/hr) 

Hydrogen Sulfide IPPM) 

Hydrogen Cyanide IPPMI 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 16 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #13, IRFNA Disposal Site 

Nitrogen Dioxide, Hydrogen Fluoride 
Low pH soil and surface water, causties 

Soft, slippery soils, poor footing 

Neoprene boot covers, nitrite outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with acid gas cartridges, 
poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 
Downwind monitoring should be conducted periodically or when elevated 
workzone readings are recorded. 

Split spoons should be monitored when opened. Sample material should 
be monitored immediately after collection of sample. 

C B 
n:ase 

Caution Evacuate 

19.6 to 26 19.6 to 25 <19.6 >26 

>26 

>600 

<10 <10 <10 >10 

BKOD <6 <600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 0.1 to 6 >6 

<10 <300 >300 

<10 <60 >60 

Crews should stand upwind of sample location as much as possible during 
operations. 

Use only safe access routes to edge of water. 

Get stable footing and secure work area prior to taking samples. 

JAN-93 



SEDIMENT SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 16 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
sampling equipmemt before leaving work area. Equipment should be steamed 
cleaned before leaving site. Sampling equipment should be decontaminated 
according to the sampling plan requirements. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Remove and discard overboots. 
Step 3 Remove and discard outergloves. 
Step 4 Remove coveralls (if worn). 
Step 5 Remove respirator (if worn) 
Step 6 Remove inner gloves. 
Step 7 Wash hands and face. 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 19 

page 1 of 2 

1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to 
level C 

5. Monitoring 

1nsbument Ac1iolw lttwls 

Oxygen(%) 

Exploalmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter lmg/m3
) 

Radiation Meter lmR/hr) 

Hydrogen Sulfide IPPM) 

Hydrogen Cyanide IPPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #13 Building S-311 Abandoned Deactivation Furnace 

Low pH soils and surface water 

Soft, slippery soils; poor footing 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with acid gas cartridges, poly­
coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 
Downwind monitoring should be conducted periodically or when elevated 
workzone readings are recorded . 

C B Caution 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 <10 <10 <10 >10 

BKGD <6 <600 >600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 

<10 <300 

<10 <60 

0. 1 to 6 >6 

>300 

>60 

Crews should stand upwind of as much as possible during sampling. 

Always perform surface water sampling in groups minimum of 2 people. 

Use only safe access routes to edge of water. 

Get stable footing and secure work area prior to taking samples . 

JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 19 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

Sampling equipment should be cleaned before leaving site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Remove and discard overboots. 
Step 3 Remove and discard outergloves. 
Step 4 Remove coveralls (if worn). 
Step 5 Remove respirator (if worn). 
Step 6 Remove inner gloves. 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 
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GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Instrument Actiona Lawis 

Oxygen(%) 

Exploslmeter (% LELJ 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3J 

Radiation Meter (mRJhr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #13 - IRFNA Disposal Site 

Nitrogen Dioxide, Hydrogen Fluoride, Acid gases 
Nitric Acid, Hydrogen Fluoride, Caustics 
None 
Low pH soils and groundwater 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with acid gas cartridges, poly­
coated tyvek coveralls. 

Ambient air should be monitored continuously throughout survey within the 
exclusion zone. 

Before each survey line is run, safety monitor and survey team should check 
proposed path and monitor ambient air along line. Adjust survey line or take 
appropiate precautions in areas where hazards are found . 

C B Caution Evacuate 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 

>600 

<10 <10 <10 >10 

BKGD <6 <600 

<1 

<0.1 

<6 

<2 

<6 

<0.1 

<10 

<10 

<26 

<0.1 

<300 

<60 

0.1 to 6 >6 

>300 

>60 

Geophysical survey team should keep clear of other active work sites unless 
comparable protective equipment is available. 

Geophysical survey team should inform other work crews of their presence so 
that the work crews can give appropriate warnings. 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Gross contamination (caked mud, dirt and debris) should be removed from all 
field equipment that has come into contact with the soil , water , or 
potentially contaminated surfaces and should be decontaminated prior to 
leaving the site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Removal of coveralls (if worn). 
Step 6 Removal of respirator (if worn). 
Step 7 Removal of inner gloves. 
Step 8 Wash hands and face. 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 
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Acid Test 

blue violet 
indicating 
layer 

58 

Standard Measuring Range 

Number of Strokes (n) 
Time for Measurement 
Standard Deviation 
Color Change 

Ambient Operating Conditions 

Temperature 
Absolute Humidity 

Reaction Principle 

Drager-Tube 

8101121 

Qualitative 
identification of acid 
gases. 
1 
ca. 3 s 
±30% 
blue violet-> yell 

or pink yell 

o to 40 °C 
3 to 15 mg Hp! 

.r ;,. 

3 -
e.g . HCI + pH Indicator - > pink yellow reaction product;_~~ 

Cross Sensitivity 

This tube indicates various acid gases with differing sensi1i~ . 
ties and colors ranging from yellow to pink. It is impossibl~.t • 
differentiate them. ·,-. ~ 

Drager-Tube 

6728591 

dard Meas, 

ber of Strol 

ard Devia1 
hange 

. H-CN -i 
CN+ 
+ Mett 

acts Vi 
he acr, 
00 ppr 
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j 
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Hydrogen Fluoride 1.5/b 
Drager-Tube 

CH 30301 

pale blue 
indicating 
layer 

132 

15 -
ppm 

w 

! 

Standard Measuring Range 
Number of Strokes (n) 
Time for Measurement 
Standard Deviation 

1.5 to 15 ppm 
20 
ca. 120 s 
± 15 to 20 % 

Color Change pale blue -> pale p 

Ambient Operating Conditions 

Temperature 15 to 30 °C 
Absolute Humidity max. 9 mg H20 / L: .,. 

Reaction Principle 

HF + Zr(OH)/Ouinalizarin -> [ZrF J2· + Quinalizarin 

Cross Sensitivity 

In the presence of higher humidity (> 9 mg H20 / L), hy, 
fluoride mist is generated, which cannot be quantitatiy~J 
cated by the detector tube (i.e. the indication is too low) 

. -~ } 

Other halogenated hydrocarbons in the TL V range do · 
terfere. 

·- -
Drager-· 

8101041 

arc 
ber 
for 
arc 
Ch 



0 
o ._1 to 1 ppm :- . 
Discoloration ,Ii­
compared to J: · 
color standard·•: . 
20 •,• 

ca. 300 s 
± 50 % ·;a; 
pale brown - ;;:m 

·¼ 

Oto 30 °c . 
< 30 mg H 0/ !i 

2 ,' 

il2 + 4 CO 
nk colored complex i 

I a brown discoloration 
etracarbonyl. 

react with the iodine 
1ickel tetracarbonyl indi 
; tube describe how th'" 
·d . -· 

11p strokes the reageii • 
1uid carefully drawn ont 

0 

StBndard Measuring Range 

rlfllmber of Strokes (n) 
4Jllne tor Measurement 
tiiandard Deviation 
i'color Change 
k 
b7 

~ ~1-ent Operating Conditions 
~ ~·i: 
tff111perature _ _ 
fAbsolute Hum1d1ty 
i:r· ... ··. 
T;i' ~ ·. 

5 to 50 ppm/ 
1 to 15 ppm 
10 / 20 
ca. 120 s /ca. 240 s 
± 10 to 15 % 
blue -> yellow 

5 to 40 °C 
3fo15mgHp!L 

~Reaction Principle 

r~~O + Bromophenol blue -> yellow reaction product i; 3 

~;: f i~ Sensitivity 

f(iy~r9gen sulfide and nitrogen dioxide in the TL V range do not 
U1!erf~r~, however, 50 _ppm n!trogen dioxide gives an indica­
f~h s1m1lar to 3 ppm nitric acid. 
f;t! .. 

tfls impossible to measure nitric acid in the presence of other 
fmineral acids. 
fj~ ,: 
J.111orine discolors the indication layer gray, and this makes it 
,fflfficult to evaluate the nitric acid indication. If chlorine is 
f~esent in the TLV range, this leads to slightly higher nitric 
:acid indications. 

Nitric Acid 1 /a 

5 

10 

15 

20 

30 

40 

50 
ppm 

1 

3 

5 

7 

10 

15 
ppm 

~ 

white 
pre layer 

blue 
indicating 

layer 

157 



l)riger-Tube 

1719101 
Nitrogen Dioxide 2/c 

i ; 
l 
I 

l 
1 
t 
j 
i 
i 
f 
t 
j 

'(;,fi••r 

;1,er of Strokes (n) 
l for Measurement 
c!ard Deviation 
\ ~hange 
tf!/;./ 

,. 

rinciple 

5 to 100 ppm/ 
2 to 50 ppm 
5 /10 
ca. 60 s / ca. 120 s 
± 10 to 15 % 
yellow -> blue gray 

10 to 40 °C 
< 30 mg H

2
0 / L 

enylbenzidine -> blue gray reaction product 

ssible to measure nitrogen dioxide when ozone 
lorine are present in levels above their TL Vs. 

5 

10 

---2.Q_ 

___1Q__ 

_filL 

_8.Q_ 

_1QQ_ 

ppm 

■ 
! 
2 

5 

10 

20 

30 

40 

50 

ppm 

~ ' 

white 
drying 
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indicating 
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Nitrogen Dioxide 0.5/c 
Drager-Tube 

CH 30001 

white 
drying 
layer 

pale gray 
indicating 
layer 

158 

_ 5 _ 

_1Q_ 

~ 

_2.Q_ 

~ -
ppm 

0.5 

1 

2 

-·4 
,. 

6 : 
~.,. 8,. 

Standard Measuring Range 

Number of Strokes (n) 
Time for Measurement 
Standard Deviation 
Color Change 

Ambient Operating Conditions 

Temperature 
Absolute Humidity 

Reaction Principle 

• -=",'!,! 

5 to 25 ppm / _. ~ 
0.5 to 1 O ppm ·,:.1 
2 / 5 . %~ 
ca. 15 s /ca. 38 s ~ 
± 1 O to 15 % ,;-1~ 
pale gray -> blue gray_: 

:·,~ 
., 
.... 

o to 40 °c 7li 
max. 30 mg Hp I L·_g}1 

-.j_ 1 

N0
2 

+ Diphenylbenzidine - > blue gray reaction product ;:_ 

Cross Sensitivity 
; 

It is impossible to measure nitrogen dioxide w~en ozone_ F 
and/or chlorine are present in levels above their Tl Vs. ·:: -:. 

Nitric oxide is not indicated. 

Drager-Tube 

6719101 

ber of Stro~ 
for Measur 

dard Deviati 
Change 
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SEAD SWMU #16 
HEALTH AND SAFETY 

5-1 PHYSICALDESCRIPTION AND ACTIVITIESPERFORMED ON SEAD 16: 
BUILDING S-311 - ABANDONED DEACTIV ATIONFURNACE 

The Abandoned Deactivation Furnace, located in Building S-311, was used to destroy munitions. The 
furnace area has been flooded with rain water entering through the lower ramp door (Figure BA-5). 

Small arms munitions, both obsolete and unserviceable, were destroyed by incineration. There were 
no air pollution or dust control devices installed on the furnace. The pipes located above the 
building may have conveyed propellants, which may also have been stored in the building. 

5-2 

HMX 
RDX 
TNT 
2,4-DNT 
Lead 

CHEMICAL SUSPECTS 

Heavy Metals 
Asbestos 

5-3 

5-4 

PHYSICAL HAZARDS 

Unexploded Ordnance 
Metal Scraps 
Debris 
Confined Space Entry 

FIELDWORK 

UXO clearance will be completed prior to beginning each task. 

5-5 

Surface Soil Sampling 
Surface Water Sampling 
Asbestos Sampling 
Soil Boring 
Install, Develop and Sample Groundwater Monitoring Wells 
Ash Sampling in Incinerator - Confined Space Entry 
Geophysical Survey 

MONITORING TO BE PERFORMED 

A PID meter will be used to screen for volatiles. A Geophysical survey will be perfomed to 
determine the presence of buried objects. 

Oz/LEL monitoring, Radiation Monitoring and PID Monitoring will be conducted during initial entry. 

Personal sampling for asbestos will be conducted for all work inside the building using NIOSH 
Method 7402. 



5-6 TASK SPECIFIC SAFE OPERATING GUIDELINES 

No. 1 Soil Boring - Level D 
No. 4 Installation of Monitoring Wells - Level D 
No. 7 Development & Sampling of Monitoring Wells - Level D 
No. 19 Surface Water Sampling - Level D 
No. 22 Surface Soil Sampling - Level D 
No. 28 Geophysical Survey - Level D 
No. 41 Asbestos Sampling - Level C 

Confined Space Entry - Attachment F 
Ash Sampling - Level B 

SEAD SWMU #16 
HEALm AND SAFETY 



Health and Safety Plan for CERCLA E><panded Site Investigation of Ten SWMUs 

Seneca Army Depot. Romulus, New York 

Note: Refer to Figure 2-4 for SWMU location 
within the overall SEAD site. 
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WELL INSTALLATION 
LEVEL D 

1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to Level C 

Monitoring 

lns--.t Actlolw Lawis 

Oxygen(%) 

Exploalmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 1 of 2 

SEAD SWMU #16 Abandoned Deactivation Furnace 

Contaminated dusts. Bentonite and cement dust 
Soils possibly containing heavy metals and explosive compounds 
Possibly explosive compounds present 
Metal debris, or protruding objects slip, trip, fall hazard. 

Neoprene boot covers, nitrite outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor/dust-mist 
cartridges, poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout removal of augers. 
Downwind monitoring should be conducted periodically or when elevated 
borehole or workzone readings are recorded. 

Borehole should be monitored before and during installation of casing, sand 
pack, and grout. Spoils should be monitored periodically. 

C B Caution 

19.5 to 25 19.5 to 25 <19.5 >25 

>25 <10 <10 <10 >10 

BKGD <5 <500 >500 

<1 

<0.1 

<5 

<2 

<5 

<0.1 

<10 

<10 

<25 

<0.1 

<300 

<50 

0.1 to 5 >5 

>300 

>50 

Crews should stand upwind of borehole as much as possible during operations. 

Remove · caked mud and dirt from augers as they are pulled. 

Minimize dust during preparation of bentonite and cement slurries. 

JAN-93 



WELL INSTALLATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boot and gloves. 
Step 3 Removal of boot covers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn). 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



WELL DEVELOPMENT AND SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

1nstrunant Actiolw Lawis 

Oxygen(%) 

Exploslmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #16 Abandoned Deactivation Furnace 

None suspected 
Groundwater possibly contains heavy metals and explosive compounds 
None suspected 
Metal debris, protruding objects - slip, trip, fall hazard. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots . 

Full-face piece air-purifing respirator (APR) with organic vapor cartridge, 
poly-coated tyvek coveralls. 

Monitor well headspace upon opening. If readings are elevated, let well air 
out and monitor again. If readings are still elevated, upgrade PPE. 

Ambient air should be monitored continuously throughout well development. 
Periodically monitor well and headspace of development water receiving 
container. 

C B 

19.6 to 26 19.6to26 <19.6 >26 

>26 

>600 

<10 <10 <10 >10 

BKGD <6 <600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 0.1 to 6 >6 

<10 <300 

<10 <60 >60 

Crews should stand upwind of monitoring well as much as possible during well 
development. 

All wastewater and silty sediment from well development operations should 
be contained in a waste drum and disposed of properly. 

Place wastewater receiving drum on stable, flat surface with access for later 
removal and disposal. 

JAN-93 



WELL DEVELOPMENT AND SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

Gross contamination (caked mud, dirt and debris) should be removed from 
tetlon hailers and pumps before leaving each well locality. 

Steam clean equipment before using in another well . 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Removal of bootcovers. 
Step 3 Removal of outer gloves. 
Step 4 Removal of respirator (if worn) . 
Step 5 Removal of coveralls (if worn) . 
Step 6 Removal of inner gloves. 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



DRILLING AND TEST BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site Name 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Instrument Actions Levels 

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OV NOVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #16 Building S-311 Abandoned Deactivation Furnace 

Contaminated dusts 
Soils possibly contain heavy metals and explosive compounds 
Possibly explosive compounds present 
Metal debris, protruding objects: slip, trip, fall hazard. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges. 
Poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout drilling. Downwind 
monitoring should be conducted periodically or when elevated borehole or 
workzone readings are recorded. 

Borehole should be monitored at change of auger flights. Spoils should be 
monitored periodically. Split spoons should be monitored when opened. 

C B Evacuate 

19.5 to 25 19.5 to 25 <19.5 >25 

<10 <10 <10 >10 >25 

BKGD <5 <500 >500 

<l <5 <25 

<0.1 <0.1 <0.1 0.1 to 5 >5 

<5 <10 <300 >300 

<2 <10 <50 >50 

Crews should stand upwind of borehole as much as possible during operations. 

JAN-93 



DRILLING AND TEST BORING 
LEVELD 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 2 or 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn). 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 19 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lnstJument A~ uwla 

Oxygen (%1 

Exploslmatar (% LELJ 

HNU/OVA/OVM (PPM) 

Aerosol Matar (mg/m3
) 

Radiation Matar (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #16 Building S-311 Abandoned Deactivation Furnace 

Friable asbestos possible 
Surface water may contain heavy metals 
Unexploded ordnance 
Metal debris or protruding objects machinery, confined space. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves , hard hat, 
safety glasses, safety shoes or boots . 

Full-face piece air-purifying respirator (APR) with organic vapor/HEPA filter 
cartridge, poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 
Personal sampling for asbestos. 

C B 
EMn:iM 
Caution Evacuate 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 <10 <10 <10 >10 

BKGD <6 < 600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 

<10 <300 

<10 <60 

0 .1 to 6 >6 

>300 

>60 

Crews should stand upwind of as much as possible during sampling. 

Use only safe access routes to edge of water. 

Get stable footing and secure work area prior to taking samples. 

Watch for asbestos like materials . If observed retreat and upgrade to Level 
C. 

JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 19 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

Sampling equipment should be cleaned before leaving site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Remove and discard overboots. 
Step 3 Remove and discard outergloves. 
Step 4 Remove coveralls (if worn) . 
Step 5 Remove respirator (if worn). 
Step 6 Remove inner gloves . 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



SURFACE SOIL SAMPLING 
LEVEL D 

1. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Instrument Actions l.elfllls D 

Seneca Army Depot, Romulus, NY 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 22 

page 1 of 2 

SEAD SWMU #16 Building S-311 Abandoned Deactivation Furnace 

Contaminated dusts 
Soils possibly contain heavy metals and explosive compounds 
Possibly explosive compounds present 
Metal debris, protruding objects: slip, trip, fall hazard . 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator with organic vapor cartridges, poly­
coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 

C B Caution EYacuate 

Oxygen(%) 

Explosimeter (% LEL) 

19.5 to 25 19.5 to 25 <19.5 >25 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

<10 <10 <10 >10 >25 

BKGD <5 <500 >500 

<1 

<0.1 

<5 

<2 

<5 <25 

<0.1 <0.1 0. 1 to 5 >5 

<10 <300 >300 

<10 <50 >50 

Check surface soils for possible contamination before sampling. 

Do not kneel or sit on ground in areas of potential contamination. 

JAN-93 



SURFACE SOIL SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 22 

page 2 of 2 

Equipment should be cleaned for sampling. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Removal of tyvek coveralls (if worn). 
Step 6 Removal of inner gloves. 
Step 8 Wash hands and face . 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site Name 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lns1runBlt Actions l..ewlls 

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , NY 

SEAD SWMU #16 Building S-311 Abandoned Deactivation Furnace 

Contaminated dusts 
Soils possibly contain heavy metals and explosive compounds 
Possibly explosive compounds present 
Metal debris, protruding objects: slip , trip, fall hazard. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with acid gas cartridges , poly­
coated tyvek coveralls. 

Ambient air should be monitored continuously throughout survey within the 
exclusion zone. 

Before each survey line is run, safety monitor and survey team should check 
proposed path and monitor ambient air along line. Adjust survey line or take 
appropiate precautions in areas where hazards are found . 

C B Caution E--1:1! 

19.5 to 25 19.5 to 25 <19.5 >25 

<10 <10 <10 >10 >25 

BKGD <5 <500 >500 

<1 

<0.1 

<5 

<2 

<5 <25 

<0.1 <0.1 0.1 to 5 >5 

<10 <300 >300 

<10 <50 >50 

Geophysical survey team should keep clear of other active work sites unless 
comparable protective equipment is available. 

Geophysical survey team should inform other work crews of their presence so 
that the work crews can give appropriate warnings. 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Gross contamination (caked mud, dirt and debris) should be removed from all 
field equipment that has come into contact with the soil , water , or 
potentially contaminated surfaces and should be decontaminated prior to 
leaving the site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Removal of coveralls (if worn). 
Step 6 Removal of respirator (if worn). 
Step 7 Removal of inner gloves. 
Step 8 Wash hands and face. 

Engineering-Science, Inc. JAN-93 



ASBESTOS SAMPLING 
LEVEL C 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level C 

Upgrade to Level B 

Monitoring 

Instrument Actions Levels 

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OV NOVM (PPM) 

Aerosol Meter (mg/m') 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

ENGINEERING-SCIENCE, INC. 

D 

TASK SPECIF1C 
SAFE OPERATING GUIDELINE 41 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #16 - Abandoned Deactivation Furnace 

Asbestos, heavy metals, petroleum hydrocarbons 

Explosive compounds, Unexploded ordnance 
Machinery, confined spaces, debris. 

Full-face piece air-purifying respirator (APR) with organic vapor HEPA filter 
cartrigdes. Poly-coated tyvek suit, neoprene boot covers, nitrile outer gloves 
and latex inner gloves, hard hat, safety shoes or boots. 

SCBA or Air-line respirator instead of APR. 

Personal sampling for asbestos. 
continuously throughout sampling. 

C B 

Ambient air should be monitored 

ercise 
Caution Evacuate 

19.5 to 25 19.5 to 25 <19.5 >25 

>25 

>500 

<10 <10 <10 >10 

BKGD <5 <500 

<1 

<0.1 

<5 

<2 

<5 

<0.1 

<10 

<10 

<25 

<0.1 

<300 

<50 

0.1 to 5 >5 

>300 

>50 

Spray material to be sampled with water/surfactant mixture to limit release of 
asbestos fibers. 

Personnel sampling the asbestos will be trained in accordance with 29 CFR 
1910.1001 (Occupational Exposure to Asbestos). 

JAN-93 



ASBESTOS SAMPLING 
LEVEL C 

7. Decontamination 

Equipment 

Personal 

ENGINEERING-SCIENCE, INC. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 41 

page 2 of 2 

Wet wipe all sampling equipment and sample containers . Dispose of wet 
wipes with protective clothing. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Wipe overboots. 
Step 3 Remove and discard overboots. 
Step 4 Wipe outer gloves. 
Step 5 Remove and discard outer gloves. 
Step 6 Remove coveralls. 
Step 7 Remove and wipe respirator. 
Step 8 Remove inner gloves. 
Step 9 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

Dispose of used protective clothing in asbestos disposal bag or double baggec 
heavy duty trash bags. Keep separate from other used potective gear until proper 
disposal is determined. 

JAN-93 
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6-1 

SEAD SWMU #17 
HEALTH AND SAFETY 

PHYSICALDESCRIPTION AND ACTIVITIESPERFORMED ON SEAD-17: 
BUILDING 367 - EXISTING DEACTIVATIONFURNACE 

The Existing Deactivation Furnace, located in Building 367, has been active from 1962 to the 
present. A dust collection system was added to the unit in 1978 and further upgraded in 1989. 

The activation furnace is used to incinerate obsolete and unserviceable small arms munitions (20 mm 
or less in size), fuses, boosters and firing devices. The furnace consists of a rotary kiln retort and feed 
discharge assemblies. The revolving retort is made of case steel. The kiln has a cross-sectional area 
of 4.6 square feet and is 20 feet long. The kiln is fired with a No. 2 fuel oil. The furnace's feed 
system consists of a waste feed weighing system, a primary waste feed conveyor, and a secondary 
conveyor. The furnace is equipped with an Air Pollution Control System consisting of an afterburner, 
gas coolers, cyclone separator, baghouse, compressor, induced draft fan, stack, and associated duct 
work (Figure BA-6). 

Unpacked ammunition is placed on a conveyor for transfer to the deactivation furnace at prescribed 
intervals. The ammunition is burned and exploded by the heat in the furnace. The solid residue 
from the furnace is transferred by a conveyor to an approved hazardous waste container and allowed 
to cool. When cooled, the scrap metal is disposed of in barrels for transfer to the Defense Re­
utilization and Marketing Office (DRMO). 

The furnace has been included in the facility's Part B permit application. The unit was upgraded in 
1989 to meet the operating requirements for incinerators detailed in 40 CFR Part 264 Subpart 0. 
As part of the RCRA regulations, interim closure of the unit was conducted in 1989. The plan for 
conducting the trial burn has been prepared. The trial burn will be conducted after review and 
approval of the trial burn plan by the NYSDEC and the USEPA 

6-2 POTENTIAL CHEMICAL CONTAMINANTS 

Lead 
Barium 
Heavy Metals 
HMX 
ROX 
TNT 
2,4-DNT 



6-3 

6-4 

PHYSICAL HAZARDS 

Unexploded Ordnance 
Metal Debris 

FIELDWORK 

SEAD SWMU #17 
HEALTH AND SAFETY 

Unexploded ordnance clearance should be cleared prior to beginning each task. 

6-5 

Surface Soil Sampling 
Soil Boring 
Install, Develop and Sample Groundwater Monitoring Wells 
Geophysical Survey 

MONITORING TO BE PERFORMED 

A PID meter will be used to screen for volatiles . A Geophysical survey will be perfomed to 
determine the presence of buried objects. 

6-6 TASK SPECIFIC SAFE OPERATING GUIDELINES 

No. 1 Soil Boring - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Monitoring Well Development and Sampling - Level D 
No. 22 Surface Soil Sampling - Level D 
No. 28 Geophysical Survey - Level D 



Health and Safety Plan for CERCLA Expanded Site Investigation of Ten SWMUs 

Seneca Army Depot, Romulus, New York 
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DRILLING AND TES'f BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site Name 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Instrument Actions Levels 

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OV NOVM (PPM) 

Aerosol Meter (mg/m') 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #17 Building 367 - Existing Deactivation Furnace 

Dust may contain heavy metals and explosive compounds 
Soil possibly contains heavy metals and explosive compounds 
Unexploded ordnance 
Avoid any shell fragments which may be live. Watch for slip, trip and fall 
hazard. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges. 
Poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout drilling.Downwind 
monitoring should be conducted periodically or when elevated borehole or 
workzone readings are recorded . 

Borehole should be monitored at change of auger flights. Spoils should be 
monitored periodically. Split spoons should be monitored when opened. 

C B Caution Evacuate 

19.5 to 25 19.5 to 25 <19.5 >25 

<10 <10 <10 >10 >25 

BKGD <5 <500 >500 

<1 <5 <25 

<0.1 <0.1 <0.1 0.1 to 5 >5 

<5 <10 <300 >300 

<2 <10 <50 >50 

Crews should stand upwind of borehole as much as possible during operations. 

JAN-93 



DRILLING AND TEST BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 1 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn). 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



WELL INSTALLATION 
LEVEL D 

1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to Level C 

5. Monitoring 

llnsbument Adiola Levels 

Oxygen 1% ) 

Exploalmatar 1% LEL) 

HNU/OVA/OVM (PPM ) 

Aerosol Matar lmg/m3
) 

Radiation Mater lmR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide IPPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #17 Building 367 - Existing Deactivation Furnace 

Bentonite and cement dust 
Soil possibly contains heavy metals and explosive compounds 
Unexploded ordnance 
Avoid any shell fragments which may be live. Watch for slip, trip, fall hazard. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges, 
poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout removed of augers. 
Downwind monitoring should be conducted periodically or when elevated 
borehole or workzone readings are recorded. 

Borehole should be monitored before and during installation of casing, sand 
pack, and grout. Spoils should be monitored periodically. 

C B -Caution 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 

>600 

<10 <10 <10 >10 

BKGD <6 <600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 

<10 <300 

<10 <60 

0. 1 to 6 >6 

>300 

>60 

Crews should stand upwind of borehole as much as possible during operations. 

Remove caked mud and dirt from augers as they are pulled. 

Minimize dust during preparation of bentonite and cement slurries. 

JAN-93 



WELL INSTALLATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boot and gloves. 
Step 3 Removal of boot covers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn) . 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



WELL DEVELOPMENT AND SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 

page 1 of 2 

1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

i-trurr.rt Acdona Lawis 

Oxygen(%) 

Explo■lmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aero■ol Meter (mg/m3) 

Redletlon Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc . 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #17 Building 367-Existing Deactivation Furnace 

Groundwater possibly contains heavy metals and explosive compounds 

Avoid any shell fragments which may be live. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses , safety shoes or boots. 

Full-face piece air-purifing respirator (APR) with organic vapor cartridge, 
poly-coated tyvek coveralls. 

Monitor well headspace upon opening. If readings are elevated, let well air 
out and monitor again. If readings are still elevated, upgrade PPE. 

Ambient air should be monitored continuously throughout well development. 
Periodically monitor well and headspace of development water receiving 
container. 

C B -Caution Evacuata 

19.6 to 26 19.6 to 26 < 19.6 > 26 

>26 <10 <10 <10 >10 

BKGD <6 <600 >500 

<1 

<0.1 

<6 

<2 

<6 

<0.1 

<10 

<10 

<26 

< 0 .1 

<300 

<60 

0 . 1 to 6 >6 

>300 

>60 

Crews should stand upwind of monitoring well as much as possible during well 
development. 

All wastewater and silty sediment from well development operations should 
be contained in a waste drum and disposed of properly . 

Place wastewater receiving drum on stable, flat surface with access for later 
removal and disposal . 

JAN-93 



WELL DEVELOPMENT AND SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

Gross contamination (caked mud, dirt and debris) should be removed from 
teflon hailers and pumps before leaving each well locality. 

Steam clean equipment before using in another well. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Removal of bootcovers. 
Step 3 Removal of outer gloves. 
Step 4 Removal of coveralls (if worn). 
Step 5 Removal of respirator (if worn). 
Step 6 Removal of inner gloves. 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



SURFACE SOIL SAMPLING 
LEVEL D 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lnmument Ac:dona Lawis 

Oxygen 1%) 

Exploslmeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radlatlon Meter lmR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

D 

19.6 to 26 

<10 

BKOD 

<1 

<0.1 

<6 

<2 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 22 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #17 - Building 367 - Existing Deactivation Furnace 

Heavy metals, explosive compounds in soil 
Heavy metals, explosive compounds in soil 
Unexploded ordnance 
Unexploded ordnance, machinery, slip, trip, fall hazards. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard 
hat, safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator with organic vapor cartridges, poly­
coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 

C B 

19.6 to 26 <19.6 

<10 <10 

<6 <600 

<6 <26 

<0.1 <0.1 

<10 <300 

<10 <60 

Caution 

>10 

E-

>26 

>26 

>600 

0.1 to 6 >6 

>300 

>60 

6. Work Practices Check surface soils for possible contamination before sampling. 

Do not kneel or sit on ground in areas of potential contamination. 

Engineering-Science, Inc. JAN-93 



SURFACE SOIL SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 22 

page 2 of 2 

Equipment should be cleaned for sampling. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves . 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Removal of tyvek coveralls (if worn). 
Step 6 Removal of Respirator (if worn). 
Step 7 Removal of inner gloves. 
Step 8 Wash hands and face. 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lns1run...t Acao.. Lewla 

Oxygen(%) 

Exploslmeter (% LEL) 

HNU/ OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #17 Building 367 - Existing Deactivation Furnace 

Soil possibly contains heavy metals 
Unexploded ordnance 
Avoid any shell fragments which may be live. Watch for slip, trip, fall hazard. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges, 
poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout survey within the 
exclusion zone. 

Before each survey line is run, safety monitor and survey team should check 
proposed path and monitor ambient air along line. Adjust survey line or take 
appropiate precautions in areas where hazards are found. 

C B c-don 

19.6 to 26 19.6 to 26 <19.6 >26 

<10 <10 <10 >10 >26 

BKGD <6 <600 >600 

<1 

<0.1 

<6 

<2 

<6 

<0.1 

<10 

<10 

<26 

<0.1 

<300 

<60 

0.1 to 6 >6 

>300 

>60 

Geophysical survey team should keep clear of other active work sites unless 
comparable protective equipment is available. 

Geophysical survey team should inform other work crews of their presence so 
that the work crews can give appropriate warnings . 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDLINE 28 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Gross contamination (caked mud, dirt and debris) should be removed from all 
field equipment that has come into contact with the soil , water , or 
potentially contaminated surfaces and should be decontaminated prior to 
leaving the site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Removal of coveralls (if worn). 
Step 6 Removal of respirator (if worn). 
Step 7 Removal of inner gloves. 
Step 8 Wash hands and face. 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 
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SEAD SWMU #24 
HEALTH AND SAFETY 

7-1 PHYSICALDESCRIPTION AND ACTIVITIESPERFORMED ON SEAD-24: 
ABANDONED POWDER BURNING PIT 

The Abandoned Powder Burning Pit is a U-shaped 4-foot high berm which is approximately 150 feet 
across and 325 feet long. There is an adjacent shale-covered area which may also have been used 
(Figure BA-7). 

Although the operating practices of this unit are unknown, black powder, MlO and M16 solid 
propellants, and probably explosive trash were disposed of here. 

7-2 

7-3 

7-4 

CHEMICAL SUSPECTS 

Explosive Compounds 
Heavy Metals 
Solvents 
Petroleum Hydrocarbons 

Debris 
Metal 

PHYSICAL HAZARDS 

Explosive compounds 

FIELDWORK 

UXO clearance will be completed prior to beginning each task. 

7-5 

Geophysical survey 
Surface Soil Sampling 
Install, Develop and Sample Groundwater Monitoring Wells 

MONITORING TO BE PERFORMED 

A geophysical survey will be utilized to determine the presence of buried objects. A PID will be used 
to screen for volatiles. 

7-6 TASK SPECIFIC SAFE OPERATING GUIDELINES 

No. 1 Soil Boring - Level D 
No . 4 Installation of Monitoring Wells - Level D 
No. 7 Development and Sampling of Monitoring Wells - Level D 
No. 22 Surface Soil Sampling - Level D 
No. 28 Geophysical Survey - Level D 
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Health and Safety Plan for CERCLA Expanded Site Investigation of Ten SWMUs 

Seneca Army Depot, Romulus, New York 

Note: Refer to Figure 2-4 for SWMU location 

within the overall SEAD site. 

Note: The soil borings in the pit will be located in 
any disposal pits identified by GPR 

i 

\ 
\ 

I 

\ 

LEGEND 
A SOIL BORINGS 

WEST KENDAIA 
ROAD 

■ SS24-3 

■ SS24-1 

■ SS2-M 

■ SURFACE SOIL SAMPLES ■ SS24-11 

~ PROPOSED MONITORING WELL 
~; ESTIMATED DIRECTION OF 
.. SHALLOW GROUNDWATER 

$MW24·1 
SB24·5 

■ SS24·2 

SEAD SWMU #24 
HEAL TH AND SAFETY 

~ NORTH 

• SS24-5 

• SS24-7 

4--4 ■ SS24-8 
$MW24·3 

~-GEOPHYSICAL GRID: 

■ SS24-10 

■ SS24-12 

10 x 10 FT GRID EM 
x 30 FT GRID GPR 

SCALE 1 • 100' 

FIGURE BA-7 SITE PLAN FOR SEAD-24: ABANDONED POWDER BURNING PIT 

January, 1993 





DRILLING AND TEST BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 1 of 2 

1. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Instrument Actions Levels 

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OV NOVM (PPM) 

Aerosol Meter (mg/m') 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #24 - Abandoned Powder Burning Pit 

Volatile organics, petroleum hydrocarbons 
Heavy metals, volatile organics, petroleum hydrocarbons in soil 
Explosive compounds 
Metal objects, protruding debris . 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard 
hat, safety glasses, safety shoes or boots . 

Full-face piece air-purifying respirator (APR) with organic vapor 
cartridges. Poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout drilling. 
Downwind monitoring should be conducted periodically or when elevated 
borehole or workzone readings are recorded. 

Borehole should be monitored at change of auger flights . Spoils should be 
monitored periodically. Split spoons should be monitored when opened. 

C B Caution Evacuate 

19.5 to 25 19.5 to 25 <19.5 >25 

<10 <10 <10 >10 >25 

BKGD <5 <500 >500 

<1 <5 <25 

<0.1 <0.1 <0.1 0.1 to 5 >5 

<5 <10 <300 >300 

<2 <10 <50 >50 

Crews should stand upwind of borehole as much as possible during operations. 

JAN-93 



DRILLING AND TEST BORING 
LEVELD 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn). 
Step 6 Remove respirator (if worn) . 
Step 7 Remove inner gloves . 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

Engineering-Science JAN-93 



WELL INSTALLATION 
LEVEL D 

1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to Level C 

Monitoring 

Oxygen(%) 

Exploalmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aeroaol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #24 Abandoned Powder Burning Pit 

Volatile organics and petroleum hydrocarbons, bentonite and cement dust 
Soils contain heavy metals, volatile organics 
Possible explosive compounds present 
Metal objects and protruding metal debris. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridge, 
poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout removal of augers. 
Downwind monitoring should be conducted periodically or when elevated 
borehole or workzone readings are recorded . 

Borehole should be monitored before and during installation casing, sand pack 
and grout. Spoils should be monitored periodically. 

n:iae 
C B Caution 

19.5to25 19.5 to 25 <19.5 >25 

<10 <10 <10 >10 

BKGD <5 <500 

>25 

>500 

<1 

<0.1 

<5 

<2 

<5 <25 

<0.1 <0.1 0.1 to 5 >5 

<10 <300 

<10 <50 >50 

Crews should stand upwind of borehole as much as possible during operations. 

Remove caked mud and dirt from augers as they are pulled. 

Minimize dust during preparation of bentonite and cement slurry. 

JAN-93 



WELL INSTALLATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boot and gloves. 
Step 3 Removal of boot covers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn). 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



WELL DEVELOPMENT AND SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 

page 1 of 2 

1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

5. Monitoring 

llnnnllMnt Acliolw Levels 

Oxygen(%) 

Exploslmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #24 Abandoned Powder Burning Pit 

VOC's and petroleum hydrocarbons 
Heavy metals and VOCs in groundwater 
None suspected 
Metal objects and protruding metal debris. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots . 

Full-face piece air-purifing respirator (APR) with organic vapor cartridge, 
poly-coated tyvek coveralls. 

Monitor well headspace upon opening. If readings are elevated, let well air 
out and monitor again. If readings are still elevated, upgrade PPE. 

Ambient air should be monitored continuously throughout well development. 
Periodically monitor well and headspace of development water receiving 
container. 

C B Caution 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 

>600 

<10 <10 <10 >10 

BKGD <6 <600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 0.1 to 6 >6 

<10 <300 

<10 <60 >60 

Crews should stand upwind of monitoring well as much as possible during well 
development. 

All wastewater and silty sediment from well development operations should 
be contained in a waste drum and disposed of properly. 

Place wastewater receiving drum on stable, flat surface with access for later 
removal and disposal . 

JAN-93 



WELL DEVELOPMENT AND SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

Gross contamination (caked mud, dirt and debris) should be removed from 
tetlon hailers and pumps before leaving each well locality. 

Steam clean equipment before using in another well. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Removal of bootcovers. 
Step 3 Removal of outer gloves. 
Step 4 Removal of coveralls (if worn). 
Step 5 Removal of respirator (if worn). 
Step 6 Removal of inner gloves. 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 
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SURFACE SOIL SAMPLING 
LEVEL D 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lna1Jument Ac:tiona lewis 

Oxygen(%) 

Exploslmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hrl 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

D 

19.6 to 26 

<10 

BKGD 

<1 

<0.1 

<6 

<2 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 22 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #24 - Abandoned Powder Burning Pile 

Volatile organics, petroleum hydrocarbons 
Volatile organics, petroleum hydrocarbons and heavy metals in soil 
Explosive compounds in soil 
Metal objects and protruding metal debris. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots . 

Full-face piece air-purifying respirator with organic vapor cartridges, poly­
coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 

C B 

19.6 to 26 <19.6 

<10 <10 

<6 <600 

<6 <26 

<0.1 <0.1 

<10 <300 

<10 <60 

Caution 

>10 

0.1 to 6 

E-

>26 

>26 

>600 

>6 

>300 

>60 

6. Work Practices Check surface soils for possible contamination before sampling. 

Do not kneel or sit on ground in areas of potential contamination. 

Engineering-Science, Inc. JAN-93 



SURFACE SOIL SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 22 

page 2 of 2 

Equipment should be cleaned for sampling. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Removal of tyvek coveralls (if worn). 
Step 6 Removal of Respirator (if worn). 
Step 7 Removal of inner gloves. 
Step 8 Wash hands and face. 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 
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GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDLINE 28 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Oxygen(%) 

Exploslmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3 ) 

Radiation Meter (rnR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #24 Abandoned Powder Burning Pit 

Volatile organics and petroleum hydrocarbons 
Soils containing heavy metals, volatile organics, petroleum hydrocarbons 
Possible explosive compounds present 
Metal objects and protruding metal debris. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots . 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges, 
poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout survey within the 
exclusion zone. 

Before each survey line is run, safety monitor and survey team should check 
proposed path and monitor ambient air along line. Adjust survey line or take 
appropiate precautions in areas where hazards are found . 

C B Caution 

19.6 to 26 19.6 to 26 <19.6 >26 

<10 <10 <10 >10 >26 

BKGO <6 <600 >600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0. 1 <0.1 

<10 <300 

<10 <60 

0.1 to 6 >6 

>300 

>60 

Geophysical survey team should keep clear of other active work sites unless 
comparable protective equipment is available. 

Geophysical survey team should inform other work crews of their presence so 
that the work crews can give appropriate warnings. 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Gross contamination (caked mud, dirt and debris) should be removed from all 
field equipment that has come into contact with the soil , water , or 
potentially contaminated surfaces and should be decontaminated prior to 
leaving the site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves . 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves . 
Step 5 Removal of coveralls (if worn). 
Step 6 Removal of respirator (if worn). 
Step 7 Removal of inner gloves . 
Step 8 Wash hands and face. 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 
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SEAD SWMU #25 
HEALTH AND SAFETY 

8-1 PHYSICALDESCRIPTION AND ACTIVITIESPERFORMED ON SEAD-25: 
FIRE TRAINING AND DEMONSTRATION PAD 

The Fire Training and Demonstration Pad is approximately 90 feet by 100 feet and is covered with 
gravel and sparse grass (Figure BA-8). 

In the past, the pad was used for fire control training. Currently, the pad is used once or twice a year 
for fire fighting demonstrations. 

8-2 

8-3 

8-4 

8-5 

CHEMICAL SUSPECTS 

Explosives 
Benzene 
Xylene 
Toluene 
Heavy Metals 
Petroleum Hydrocarbons 
Diesel Fuel 
PCBs 

PHYSICAL HAZARDS 

Metal Debris 

FIELDWORK 

Soil Boring 
Install, Develop and Sample Groundwater Monitoring Wells 
Geophysical Survey 

MONITORING TO BE PERFORMED 

A PIO will be used to screen for volatiles . A Geophysical survey will be perfomed to determine the 
presence of buried objects. 

8-6 TASK SPECIFIC SAFE OPERATING GUIDELINES 

No. 1 Soil Boring - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Monitoring Well Development and Sampling - Level D 
No. 28 Geophysical Survey - Level D 
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DRAEGER DETECTION TUBES 

Benzene 0.5/a 

ampoule with 
liquid 
preparation 

pale 
yellow 
indicating 
layer 
------
light brown 
color 
comparison 
layer ________ _ 

white 
sorption 
layer 

70 

• 
• 

Standard Measuring Range 
Number of Strokes (n) 
Time for Measurement 
Standard Deviation 
Color Change 

Ambient Operating Conditions 

Temperature 
Absolute Humidity 

Reaction Principle 

Drager-Tube 

6728561 

0.5 to 10 ppm 
40 to 2 
ca. 900 to 45 s 
±30% 
white -> pale brown 

10 to 40 °C 
3 to 15 mg Hp I L 

2 C6H6 + HCHO -> C
6
H

5
-CH2-C6H5 + Hp 

C6H5-CH2-C6H5 + H2SO, -> p-quinoid compound 

Cross Sensitivity 

Other aromatics ( e.g. toluene, xylene, ethyl benzene) are lr,J 
cated. It is impossible to measure benzene in the presence of 
these aromatics. 

Petroleum hydrocarbons, alcohols and esters do not affect the 
indication. 

Additional information 

Before carrying out the measurement the reagent ampou'e 
must be broken and the liquid of the ampoule must be trans· 
!erred to the indication layer so that it is completely saturated 
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DRAEGER DETECTION TUBES 

Benzene 0.05 

pale gray 
prelayer 

white 
indicating 
layer 

red brown 
color 
comparison 
layer 

74 

-

-

~ 
---- . .. 

;~ -- -: 

.. -
--

II 

Drager-Tube 

CH 24801 
-

Standard Measuring Range : 0.05 to 1.4 mg/L 
Equiv. to 
15 to 420 ppm. 

: 20 to 2 
: ca. 180 to 18 s 
: ±30% 

Number of Strokes (n) 
Time for Measurement 
Standard Deviation 
Color Change : white-> red brown 

Ambient Operating Conditions 

Temperature 
Absolute Humidity 

Reaction Principle 

: o to 30 °C 
: 5 to 12 mg Hp I L 

a) 2 C
6
H

6 
+ HCHO -> C6H5-CH2-C6H5 + Hp 

b) C
6
H

5
-CH

2
-C

0
H

5 
+ H

2
SO, -> p-quinoid compound 

Cross Sensitivity 

Other aromatics (e.g. toluene, xylene) are trapped in the 
prelayer, causing a reddish brown discoloration. If the toluene 
or xylene concentration is too high and the entire prelayer is 
discolored, a benzene measurement is not possible. 

Petroleum hydrocarbons, alcohols and esters do not affect the 
indication. 





Health and Safety Plan for CERCLA Expanded Site Investigation of Ten SWMUs 

Seneca Army Depot , Romulus, New York 

Note:Refer to Figure 2-4 for SWMU location 
within the overall SEAD site. 

ADMINISTRATION A VE. 

LEGEND 

~ SOIL BORINGS 
~ PROPOS'ED MONITORING WELL 

~~ESTIMATED DIRECTION OF 
.. SHALLOW GROUNDWATER 
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S825-6 

SEAD SWMU #25 
HEAL TH AND SAFETY 

~ NORTH 

FIGURE BA-8 SITE PLAN FOR SEAD-25: FIRE TRAINING AND DEMONSTRATION PAD 

January, 1993 





DRILLING AND TEST BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 1 of 2 

1. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Instrument Actions Levels 

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OV NOVM (PPM) 

Aerosol Meter (mg/m') 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #25 Fire Training and Demonstration Pad 

VOC's (Xylene, Benzene, Toluene), petroleum hydrocarbons 
Heavy metals, benzene, xylene, toluene, PCBs in soil 
Possibly explosive compounds present 
Metal debris or protruding objects slip , trip, fall hazards 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges. 
Poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout drilling. Downwind 
monitoring should be conducted periodically or when elevated borehole or 
workzone readings are recorded . 

Borehole should be monitored at change of auger flights . Spoils should be 
monitored periodically. Split spoons should be monitored when opened. 

C B Caution Evacuate 

19.5 to 25 19.5 to 25 <19.5 >25 

<10 <10 <10 >10 >25 

BKGD <5 <500 >500 

<1 <5 <25 

<0.1 <0.1 <0.1 0.1 to 5 >5 

<5 <10 <300 >300 

< 2 <10 <50 >50 

Crews should stand upwind of borehole as much as possible during operations. 

JAN-93 



DRILLING AND TEST BORING 
LEVELD 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers . 
Step 4 Removal of outer gloves. 
Step 5 Remove coveralls (if worn). 
Step 6 Remove respirator (if worn) . 
Step 7 Remove inner gloves . 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



WELL DEVELOPMENT 
LEVEL D 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

1nsbun.nt Ac:tlola Lawis 

Oxygen 1%) 

Exploalmeter 1% LEL) 

HNU/OVA/OVM IPPM) 

Aerosol Meter lmg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide IPPM) 

Hydrogen Cyanide IPPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 

page 1 of 2 

SEAD SWMU #25 Fire Training and Demonstration Pad 

VOC's (Xylene, Benzene, Toluene), petroleum hydrocarbons 
Heavy metals, PCBs, Benzene, Xylene and Toluene in groundwater 
None suspected 
Metal debris or protruding objects; slip, strip, fall hazard. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-purifing respirator (APR) with organic vapor cartridge, 
poly-coated tyvek coveralls. 

Monitor well headspace upon opening. If readings are elevated, let well air 
out and monitor again. If readings are still elevated, upgrade PPE. 

Ambient air should be monitored continuously throughout well development. 
Periodically monitor well and headspace of development water receiving 
container. 

C B Caution 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 <10 <10 <10 >10 

BKGD <6 <600 >600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 

<10 <300 

<10 <60 

0.1 to 6 >6 

>300 

>60 

Crews should stand upwind of monitoring well as much as possible during well 
development. 

All wastewater and silty sediment from well development operations should 
be contained in a waste drum and disposed of properly. 

Place wastewater receiving drum on stable, flat surface with access for later 
removal and disposal. 

JAN-93 



WELL DEVELOPMENT 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
teflon hailers and pumps before leaving each well locality. 

Steam clean equipment before using in another well. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop . 
Step 2 Removal of bootcovers. 
Step 3 Removal of outer gloves. 
Step 4 Removal of coveralls (if worn). 
Step 5 Removal of respirator (if worn). 
Step 6 Removal of inner gloves. 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

~ ActloM lewis 

Oxygen(%) 

Exploslmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #25 Fire Training and Demonstration Pad 

VOC's (Xylene, Benzene, Toluene) petroleum hydrocarbons 
Heavy metals, xylene, PCBs, benzene, toluene in soil 
Possibly explosive compounds present 
Metal debris or protruding objects; slip, trip, full hazards. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges, 
poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout survey within the 
exclusion zone. 

Before each survey line is run, safety monitor and survey team should check 
proposed path and monitor ambient air along line. Adjust survey line or take 
appropiate precautions in areas where hazards are found. 

C B CautkNI 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 

>600 

<10 <10 <10 >10 

BKOD <6 <600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 0 .1 to 6 >6 

<10 <300 

<10 <60 >60 

Geophysical survey team should keep clear of other active work sites unless 
comparable protective equipment is available. 

Geophysical survey team should inform other work crews of their presence so 
that the work crews can give appropriate warnings . 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Gross contamination (caked mud, dirt and debris) should be removed from all 
field equipment that has come into contact with the soil , water , or 
potentially contaminated surfaces and should be decontaminated prior to 
leaving the site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves 
Step 3 Removal of bootcovers 
Step 4 Removal of outer gloves 
Step 5 Removal of coveralls (if worn) 
Step 6 Removal of respirator (if worn) 
Step 7 Removal of inner gloves 
Step 8 Wash hands and face 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc . JAN-93 



WELL INSTALLATION 
LEVEL D 

1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to Level C 

Monitoring 

Instrument Actior. Lawis 

Oxygen 1%) 

Exploslmeter 1% LEL) 

HNU/OVA/OVM IPPM) 

Aerosol Meter lmg/m3
) 

Radiation Meter lmR/hr) 

Hydrogen Sulfide IPPM) 

Hydrogen Cyanide {PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , NY 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 1 of 2 

SEAD SWMU #25 Fire Training and Demonstration Pad 

VOC's (Xylene, Benzene, Toluene), petroleum hydrocarbons 
Heavy metals, benzene, PCBs, xylene, or toluene in soil 
Possibly explosive compounds present 
Metal debris or protruding objects slip, trip, fall hazards 

Neoprene boot covers, nitrite outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges, 
poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout removal of augers. 
Downwind monitoring should be conducted periodically or when elevated 
borehole or workzone readings are recorded. 

Borehole should be monitored before and during installation of casing, sand 
pack, and grout. Spoils should be monitored periodically. 

C B Caution 

19.6 to 26 19.6 to 26 <19.6 >26 

<10 <10 <10 >10 >26 

BKGD <6 < 600 >600 

<1 

<0. 1 

<6 

<2 

<6 <26 

<0.1 <0.1 0.1 to 6 >6 

<10 <300 > 300 

<10 <60 >60 

Crews should stand upwind of borehole as much as possible during operations. 

Remove caked mud and dirt from augers as they are pulled . 

Minimize dust during preparation of bentonite and cement slurries . 

Jt.N-93 



WELL INSTALLATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boot and gloves. 
Step 3 Removal of boot covers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn). 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 





n I 

0 



9-1 

SEAD SWMU #26 
HEALTII AND SAFETY 

PHYSICALDESCRIPTION AND ACTIVITIESPERFORMED ON SEAD-26: 
FIRE TRAINING PIT AND AREA 

The Fire Training Pit is approximately 75 feet in diameter and approximately 3 feet deep and is 
located in the fire training area which is a grassy field 1300 feet by 200 feet. A bentonite liner was 
installed in 1982 or 1983. At present, the Fire Training Pit is active. During a site inspection in 
1990, the fire pit was full of water. Additionally, metal drums, concrete rubble and other debris was 
observed on the south end of the fire training area (Figure BA-9). 

For fire training exercises various flammable materials are floated on water, ignited and extinguished. 
The pit is used one to four times a year for fire fighting training. Prior to 1977, the fire training area 
surrounding the pit may have also been used for fire demonstrations. 

9-2 

9-3 

9-4 

9-5 

CHEMICAL SUSPECTS 

Explosives 
Petroleum Hydrocarbons 
Solvents 
Heavy Metals 
PCB's 
Benzene 
Toluene 

Debris 
Metal 

PHYSICAL HAZARD 

FIELDWORK 

Soil Boring 
Install, Develop and Sample Groundwater Monitoring Wells 
Surface Water Samples 
Geophysical Survey 
Sediment Sampling 
Test Pits 

MONITORING TO BE PERFORMED 

A PIO meter will be used to screen for volatiles. A Geophysical survey will be perfomed to 
determine the presence of buried objects. Particulate monitoring will be performed during excavation 
of test pits. 



9-6 TASK SPECIFIC SAFE OPERA TING GUIDELINES 

No. 1 Soil Borings - Level D 
No. 4 Installation Monitoring Wells - Level D 
No. 7 Development & Sampling of Monitoring Wells - Level D 

No. 12 Test Pit Excavation - Level B 
No. 16 Sediment Sampling - Level D 
No. 19 Surface Water Sampling - Level D 
No. 28 Geophysical Survey - Level D 

SEAD SWMU #26 
HEALTH AND SAFETY 



Health and Safety Plan for CERCLA Expanded Site Investigation of Ten SWMUs 

Seneca Army Depot, Romulus, New York 

Note: Refer 10 Figure 2-4 for SWMU location 
within the overa ll SEAD site. 

SEAD SWMU #26 
HEAL TH AND SAFETY 

~ NORTH 
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FIRE 
TRAINING 

AREA 
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LEGEND 
e SURFACE WATER SAMPLES 
~ PROPOSED MONITORING WELL 

'~ESTIMATED DIRECTION OF 
• . SHALLOW GROUNDWATER 

5 MW26-1 

FIGURE BA-9 SITE PLAN FOR SEAD-26: FIRE TRAINING PIT 

January, 1993 
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DRILLING AND TEST BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 1 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site Name 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Instrument Actions Levels 

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OV NOVM (PPM) 

Aerosol Meter (mg/m') 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #26 Fire Training Pit 

VOC's (Benzene, Toluene), Petroleum Hydrocarbons 
Heavy metals, benzene, toluene, PCB's in soil 
Possibly explosive compounds present 
Metal debris or protruding objects, slip, trip, fall hazard 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges. 
Poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout drilling. Downwind 
monitoring should be conducted periodically or when elevated borehole or 
workzone readings are recorded. 

Borehole should be monitored at change of auger flights. Spoils should be 
monitored periodically. Split spoons should be monitored when opened. 

C B Caution Evacuate 

19.5 to 25 19.5 to 25 <19.5 >25 

<10 <10 <10 >10 >25 

BKGD <5 <500 >500 

<l <5 <25 

<0.1 <0.1 <0.1 0.1 to 5 >5 

<5 <10 <300 >300 

<2 <10 <50 >50 

Crews should stand upwind of borehole as much as possible during operations. 

JAN-93 



DRILLING AND TEST BORING 
LEVELD 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn). 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



WELL INSTALLATION 
LEVEL D 

1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to Level C 

5. Monitoring 

Oxygen(%) 

Explo•lmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aero•ol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc . 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #26 Fire Training Pit 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 1 of 2 

VOC's (Benzene, Toluene), petroleum hydrocarbons 
Heavy metals, benzene, toluene, PCB's in soil 
Possibly explosive compounds present 
Avoid metal debris or protruding objects, slip, trip, fall hazard . 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridge, 
poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout removal of augers. 
Downwind monitoring should be conducted periodically or when elevated 
borehole or workzone readings are recorded. 

Borehole should be monitored before and during installation of casing, sand 
pack, and grout. Spoils should be monitored periodically. 

C B 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 <10 <10 <10 >10 

BKOD <6 <600 >600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0. 1 <0.1 0.1 to 6 >6 

<10 <300 

<10 <60 

Crews should stand upwind of borehole as much as possible during operations. 

Remove caked mud and dirt from augers as they are pulled. 

Minimize dust during preparation of bentonite and cement slurries . 

JAN-93 



WELL INSTALLATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boot and gloves. 
Step 3 Removal of boot covers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn) . 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



WELL DEVELOPMENT AND SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Oxygen(%) 

Exploalmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #26 Fire Training Pit 

VOC's (Benzene, Toluene), petroleum hydrocarbons 
Heavy metals, benzene, toluene, or PCB's in groundwater 
None suspected 
Metal debris or protruding objects around well locations. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves , hard hat, 
safety glasses, safety shoes or boots . 

Full-face piece air-purifing respirator (APR) with organic vapor cartridge, 
poly-coated tyvek coveralls. 

Monitor well headspace upon opening. If readings are elevated, let well air 
out and monitor again. If readings are still elevated, upgrade PPE. 

Ambient air should be monitored continuously throughout well development. 
Periodically monitor well and headspace of development water receiving 
container. 

C B c-tioll 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 <10 <10 <10 >10 

BKOD <6 <600 >600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 < 0 .1 

< 10 <300 

<10 <60 

0 .1 to 6 >6 

>300 

>60 

Crews should stand upwind of monitoring well as much as possible during well 
development. 

All wastewater and silty sediment from well development operations should 
be contained in a waste drum and disposed of properly. 

Place wastewater receiving drum on stable, flat surface with access for later 
removal and disposal . 

JAN-93 



WELL DEVELOPMENT AND SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

Gross contamination (caked mud, dirt and debris) should be removed from 
teflon hailers and pumps before leaving each well locality. 

Steam clean equipment before using in another well. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Removal of bootcovers. 
Step 3 Removal of outer gloves. 
Step 4 Removal of coveralls (if worn). 
Step 5 Removal of respirator (if worn) . 
Step 6 Removal of inner gloves. 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



TEST PIT EXCAVATION 
LEVEL B 

1. Site Name 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level B 

5. Monitoring 

lnmumant Ac:liona Lawis 

Oxygen(%) 

Exploslmeter 1% LEL) 

HNU/OVA/ OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter lmR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 12 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #26 Old Construction Debris Landfill 

VOC's (Benzene, Toluene), petroleum hydracarbons 
Hevy metals, benzene, toluene, PCB's in surface water. 
None suspected. 
Poor footing, slippery surfaces. 

Self-contained breathing apparatus (SCBA) or air-line resp irater. Poly-coated 
tyvek suit, neoprene boot covers, nitrile outer gloves and latex inner gloves, 
hard hat, safety shoes or boots. 

Ambient air should be monitored continuously throughout excavation. 
Excavation materials should be monitored periodically and with any change 
of appearance. 

EurciN 
C B Caution Evacuata 

19.5 to 25 19.5 to 25 <19.5 >25 

<10 <10 <10 >10 >25 

BKGD <5 <600 >600 

<1 

<0.1 

<5 

<2 

<5 <25 

<0.1 <0.1 0. 1 to 5 

<10 <300 

<10 <60 

Personnel shall enter the test pit for rescue only. 

>5 

>300 

>60 

Crews should stand upwind of testpit as much as possible during operations. 

Excavation should proceed slowly with constant visual monitoring to watch for 
possible buried drums or heavily stained soils. Excavation should be 
terminated with discovery of drums. 

Back-up safety monitor should be posted away from and upwind of work area 
maintaining line of sight and prepared to perform rescue in Level B. 

JAN-93 



TEST PIT EXCAVATION 
LEVEL B 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 12 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
bucket, backhoe, and other equipment before leaving excavation area. 
Equipment should be steamed cleaned before leaving site. If no samples are 
being taken , backhoe need not be steam cleaned between test pits. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Remove and discard overboots. 
Step 3 Remove and discard outergloves. 
Step 4 Remove SCBA backpack. 
Step 5 Remove coveralls. 
Step 6 Remove respirator face-piece. 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of SCBA air tank can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



SEDIMENT SAMPLING 
LEVEL D 

1. 

2. 
3. 

Site 

Location 
Hazards 

Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

5. 

Level D 

Upgrade to 
level C 

Monitoring 

lnstrun-.t Ac:dcN. Lewis 

Oxygen (%) 

Exploslmater (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc . 

D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 16 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #26 Fire Training Pits 

VOC's (Benzene, toluene), petroleum hydrocarbons 
Heavy metals, benzene, toluene, PCB's 
More suspected 
Poor footing, slippery surfaces. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots . 

Full-face piece air-purifying respirator (APR) with organic vapor 
cartridges, poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout sampling. 
Downwind monitoring should be conducted when elevated workzone 
readings are recorded. 

Split spoons should be monitored when opened. Sample material should 
be monitored immediately after collection of sample. 

C B c-tloll 

19.6 to 26 19.6 to 26 <19.6 >26 

<10 <10 <10 >10 

BKGD <6 <600 

>26 

>600 

<1 

<0. 1 

< 6 

<2 

<6 <26 

<0.1 <0.1 0. 1 to 6 >6 

< 10 <300 >300 

<10 <60 >60 

Crews should stand upwind of sample location as much as possible during 
operations. 

Use only safe access routes to edge of water. 

Get stable footing and secure work area prior to taking samples . 

JAN-93 



SEDIMENT SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 16 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
sampling equipmemt before leaving work area. Equipment should be steamed 
cleaned before leaving site. Sampling equipment should be decontaminated 
according to the sampling plan requirements. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Remove and discard overboots. 
Step 3 Remove and discard outergloves. 
Step 4 Remove coveralls (if worn). 
Step 5 Remove Respirator (if worn) 
Step 6 Remove inner gloves. 
Step 7 Wash hands and face. 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 19 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
level C 

Monitoring 

llnmument ACU.... Lawis 

Oxygen 1%) 

Exploelmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aeroeol Meter lrng/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide IPPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #26 Fire Training Pit 

VOC's (Benzene, Toluene), petroleum hydrocarbons 
Heavy metals, benzene, toluene, or PCBs in surface water. 
None suspected 
Poor footing, slippery surfaces. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots . 

Full-face piece air-purifying respirator (APR) with organic vapor cartridge, 
poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout sampling. 
Downwind monitoring should be conducted when elevated workzone readings 
are recorded. 

C B Caution Evacua111 

19.6 to 26 19.6 to 26 <19.6 >26 

< 10 <10 <10 >10 > 26 

BKGD <6 <600 >600 

<1 <6 <26 

<0.1 <0.1 <0.1 0.1 to 6 >6 

<6 <10 <300 >300 

<2 <10 <60 >60 

Crews should stand upwind of as much as possible during sampling. 

Use only safe access routes to edge of water. 

Get stable footing and secure work area prior to taking samples. 

JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 19 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

Sampling equipment should be cleaned before leaving site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Remove and discard overboots . 
Step 3 Remove and discard outergloves. 
Step 4 Remove coveralls (if worn). 
Step 5 Remove respirator (if worn). 
Step 6 Remove inner gloves . 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDLINE 28 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

llnstrunalt Acdona Lawis 

Oxygen 1%) 

Exploslmeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #26 Fire Training Pit 

VOC's (Benzene, Toluene), petroleum hydrocarbons 
Heavy metals, benzene, toluene, or PCBs in soil 
Possibly explosive compounds present 
Metal debris, protruding objects, slip, trip, fall hazard . 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges, 
poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout survey within the 
exclusion zone. 

Before each survey line is run, safety monitor and survey team should check 
proposed path and monitor ambient air along line. Adjust survey line or take 
appropiate precautions in areas where hazards are found. 

C B Caution 

19.5 to 25 19.5 to 25 <19.5 >25 

<10 <10 <10 >10 >25 

BKOD <5 <500 >500 

<1 

<0. 1 

<5 

<2 

<5 <25 

<0.1 <0.1 

<10 <300 

<10 <50 

0.1 to 5 >5 

>300 

>50 

Geophysical survey team should keep clear of other active work sites unless 
comparable protective equipment is available. 

Geophysical survey team should inform other work crews of their presence so 
that the work crews can give appropriate warnings . 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDLINE 28 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Gross contamination (caked mud, dirt and debris) should be removed from all 
field equipment that has come into contact with the soil , water , or 
potentially contaminated surfaces and should be decontaminated prior to 
leaving the site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves 
Step 3 Removal of bootcovers 
Step 4 Removal of outer gloves 
Step 5 Removal of coveralls (if worn) 
Step 6 Removal of respirator (if worn) 
Step 7 Removal of inner gloves 
Step 8 Wash hands and face 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 
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SEAD SWMU #45 
HEALTH AND SAFETY 

10-1 PHYSICAL DESCRIPTION AND ACTIVITIES PERFORMED ON SEAD-45: 
DEMOLITION AREA 

The Open Detonation (OD) ground consists of a detonation hill which covers approximately 1.0 acre. 
The hill is loose soil which is moved around for the detonation activities. 

The U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) originally identified this 
facility as a location of known or suspected waste materials . In 1987, the facility was deleted from 
the SWMU submission list by the U.S. Army Environmental Hygiene Agency. The reason for 
deleting the unit was due to the fact that it was combined with the unit designated as SEAD-23. The 
facility was again added to the SWMU list in August 1988, by the New York State Department of 
Environmental Conservation (Figure BA-10). 

The ammunition or components to be destroyed are placed in a bulldozed hole with demolition 
material. Primer cord is attached to the demolition material, blasting caps are attached to the primer 
cord, and the primer cord is attached to circuit wire. The hole is backfilled with a minimum of 8 feet 
of soil over the material to be detonated. The operator detonates the material after returning to the 
dugout and taking proper safety precautions. 

10-2 CHEMICAL SUSPECTS 

Explosive Compounds 
Heavy Metals 
Nitrates 

10-3 PHYSICAL HAZARDS 

Debris 
UXOs 
Loose Soils - Unstable Footing 
Steep Slopes 

10-4 FIELD WORK 

UXO clearance will be completed prior to beginning each task. 

Geophysical Survey 
Surface Soil Sampling 
Install, Develop and Sample Groundwater Monitoring Wells 
Surface Water Samples 
Soil Boring 
Test Pits 
Sediment Sampling 



10-5 MONITORING TO BE PERFORMED 

SEAD SWMU #45 
HEALTH AND SAFETY 

A Geophysical survey will be perfomed to determine the presence of buried objects. Particulate 
monitoring will be performed during excavation of test pits . A PIO meter will be used to screen for 
volatiles. 

10.6 TASK SPECIFIC SITE OPERATING GUIDELINE 

No. 1 Soil Boring - Level D 
No. 4 Installation of Monitoring Wells - Level D 
No. 7 Development and Sampling of Monitoring Wells - Level D 
No. 10 Test Pit Excavation - Level D 
No. 16 Sediment Soil Sampling - Level D 
No. 19 Surface Water Sampling - Level D 
No. 22 Surface Soil Sampling - Level D 
No. 28 Geophysical Survey - Level D 



WELL INSTALLATION 
LEVEL D 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

llnstnllMnt Actiotw Lavala 

Oxygen(%) 

Exploalmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3 ) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 4 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #45 Demolition Area 

Contaminated soils and dust 
Heavy metals in soil 
Possible unexploded ordinance (UXOs) 
Debris, steep slopes, loose soils , unexploded ordnance 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard 
hat, safety glasses, safety shoes or boots . 

Full-face piece air-purifying respirator (APR) with organic vapor 
cartridges, poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout removal of 
augers . Downwind monitoring should be conducted periodically or when 
elevated workzone readings are recorded . 

Before and during installation of casing, sand pack, and grout. Spoils 
should be monitored periodically. 

C B c-1ioll 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 <10 <10 <10 > 10 

BKGD <6 <600 >600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 < 0 . 1 0.1 to 6 > 6 

<10 <300 

<10 <60 >60 

Crews should stand upwind of sample location as much as possible during 
operations. 

Remove caked mud and dirt from augers as they are pulled. 

Minimize dust during preparation of bentonite and cement slurries . 

JAN-93 



WELL INSTALLATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 4 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
sampling equipmemt before leaving work area. Equipment should be steamed 
cleaned before leaving site. Sampling equipment should be decontaminated 
according to the sampling plan requirements. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boot and gloves. 
Step 3 Removal of boot covers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn). 
Step 6 Remove respirator (if worn) . 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



WELL DEVELOPMENT 
LEVEL D 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lnmun...t Ac:tlcNw l.awla 

Oxygen 1%) 

Exploslmatar 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Matar (mg/m3
) 

Radiation Matar lmR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #45 Demolition Area 

None suspected 
Heavy metals in groundwater 
None suspected 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 

page 1 of 2 

Loose soils, debris, steep slopes, unexploded ordnance. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifing respirator (APR) with organic vapor cartridge, 
poly-coated tyvek coveralls. 

Monitor well headspace upon opening. If readings are elevated, let well air 
out and monitor again. If readings are still elevated, upgrade PPE. 

Ambient air should be monitored continuously throughout well development. 
Periodically monitor well and headspace of development water receiving 
container. 

C B Evacuni 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 <10 <10 <10 >10 

BKGO <6 <600 >600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 

<10 <300 

<10 <60 

0.1 to 6 >6 

>300 

>60 

Crews should stand upwind of monitoring well as much as possible during well 
development. 

All wastewater and silty sediment from well development operations should 
be contained in a waste drum and disposed of properly. 

Place wastewater receiving drum on stable, flat surface with access for later 
removal and disposal. 

JAN-93 



WELL DEVELOPMENT 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
teflon hailers and pumps before leaving each well locality. 

Steam clean equipment before using in another well. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Removal of bootcovers. 
Step 3 Removal of outer gloves. 
Step 4 Removal of coveralls (if worn). 
Step 5 Removal of respirator (if worn). 
Step 6 Removal of inner gloves . 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



TEST PIT EXCAVATION 
LEVEL D 

1. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level B 

Upgrade to 
Level C 

Monitoring 

Instrument Ac:1iola Lawis 

Oxygen 1%) 

Exploslmater 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Matar (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 10 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #45 - Open Detonation Grounds 

Heavy metals, explosive compounds in soil and du,st. 
Heavy metals, explosive compounds in soil. 
Unexplosded ordnance 
Explosive compounds, debris . 

Neoprene boot covers, nitrite outer gloves and latex inner gloves, hard had, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges. 

Ambient air should be monitored continuously throughout excavation. 
Downwind monitoring should be conducted periodically or when elevated 
excavation or workzone readings are recorded. 

Spoils should be monitored periodically and with and change in appearance. 

Upgrade PPE if consistant elevated readings in spoils are observed. 

EUldH 
C B Caution Evacuate 

19.6 to 26 19.6 to 26 <19.6 >26 

<10 <10 <10 >10 >26 

BKGD <6 <600 >600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 0.1 to 6 >6 

<10 <300 >300 

<10 <60 >60 

Personnel shall enter the test pit for rescue only. 

Crews should stand upwind of testpit as much as possible during operations. 

Excavation should proceed slowlywith constant visual monitoring to watch for 
possible buried drums or heavily stained soils. Excavation should be 
terminated with discovery of drums. 

Back-up safety monitor should be posted away from and upwind of work area 
maintaining line of sight and prepared to perform rescue in Level B. 

JAN-93 



TEST PIT EXCAVATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc . 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 10 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
bucket and other equipment before leaving excavation area. Equipment 
should be steamed cleaned before leaving site. Bucket should be steam 
cleaneded prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop . 
Step 2 Removal of bootcovers. 
Step 3 Removal of outer gloves. 
Step 4 Remove tyvek coveralls. 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



SEDIMENT SAMPLING 
LEVEL D 

1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

5. Monitoring 

lnmwnant Ac:tlol. Lawis 

Oxygen(%) 

Exploalmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 16 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #45 Demolition Area 

Contaminated soil and dust 
Heavy metals in soil 
Unexploded ordinance (UXOs) 
Debris, loose soils, sheep slope, unexploded ordnance 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard 
hat, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor 
cartridges, poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 
Downwind monitoring should be conducted periodically or when elevated 
workzone readings are recorded. 

Split spoons should be monitored when opened . Sample material should 
be monitored immediately after collection of sample. 

C B c-tion 

19.6 to 26 19.6to26 <19.6 >26 

>26 

>600 

<10 <10 <10 >10 

BKGD <6 <600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 < 0.1 0.1 to 6 >6 

<10 <300 >300 

<10 <60 >60 

Crews should stand upwind of sample location as much as possible during 
operations. 

Use only safe access routes to edge of water. 

Get stable footing and secure work area prior to taking samples. 

JAN-93 



SEDIMENT SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 16 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
sampling equipmemt before leaving work area. Equipment should be steamed 
cleaned before leaving site. Sampling equipment should be decontaminated 
according to the sampling plan requirements. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Remove and discard overboots. 
Step 3 Remove and discard outergloves. 
Step 4 Remove coveralls (if worn). 
Step 5 Remove Respirator (if worn). 
Step 6 Remove inner gloves. 
Step 7 Wash hands and face. 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 19 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

~ Ac:dons Lewis 

Oxygen 1%1 

Exploalmeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #45 Demolition Area 

None suspected 
Avoid skin contact with surface water possibly containing heavy metals 
Possible unexploded ordinance (UXOs) 
Use caution while sampling a surface water locality (Fall/trip hazard). 

Neoprene boot covers, nitrile outer gloves and latex inner gloves , hard hat, 
safety glasses, safety shoes or boots . 

Full-face piece air-purifying respirator (APR) with organic vapor cartridge, 
poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout sampling. 
Downwind monitoring should be conducted or when elevated workzone 
readings are recorded. 

C B c-1ioll 

19.5 to 25 19.5 to 25 <19.5 >25 

> 25 < 10 <10 < 10 > 10 

BKGD <5 <500 >500 

<1 

<0.1 

<5 

<2 

<5 <25 

<0.1 <0.1 

<10 <300 

<10 <50 

0.1 to 5 >5 

>300 

>50 

Crews should stand upwind of as much as possible during sampling. 

Use only safe access routes to edge of water. 

Get stable footing and secure work area prior to taking samples. 

JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 19 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

Sampling equipment should be cleaned before leaving site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Remove and discard overboots. 
Step 3 Remove and discard outergloves. 
Step 4 Remove coveralls (if worn). 
Step 5 Remove respirator (if worn). 
Step 6 Remove inner gloves. 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



SURFACE SOIL SAMPLING 
LEVEL D 

1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lnatrumellt Ac:tlol. Lewis 

Oxygen(%) 

Exploalmeter I% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

D 

19.6 to 26 

<10 

BKGD 

<1 

<0.1 

<6 

<2 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 22 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #45 - Open Detonation Grounds 

Heavy metals, explosive compounds in soil and dust 
Heavy metals, explosive compounds in soil 
Unexploded ordnance 
Debris, poor footing, loose soils 

Neoprene boot covers, nitrile outer gloves and latex inner gloves , hard 
hat, safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator with organic vapor cartridges, poly­
coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 

C B 

19.6 to 26 <19.6 

<10 <10 

<6 <600 

<6 <26 

<0.1 <0.1 

<10 <300 

<10 <60 

Caution 

>10 

0.1 to 6 

Evacuate 

>26 

>26 

>600 

>6 

>300 

>60 

6. Work Practices Check surface soils for possible contamination before sampling. 

Do not kneel or sit on ground in areas of potential contamination. 

Engineering-Science, Inc. JAN-93 



SURFACE SOIL SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 22 

page 2 of 2 

Equipment should be cleaned for sampling. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Removal of tyvek coveralls (if worn). 
Step 6 Removal of respirator (if worn). 
Step 7 Removal of inner gloves. 
Step 8 Wash hands and face. 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

llwtnlrmfttAcdom Lawis 

Oxygen (%1 

Explo■lmeter (% LELI 

HNU/OVA/OVM (PPM) 

Aero■ol Meter (mg/m3
) 

Radiation Meter (mR/hrl 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #45 Demolition Area 

Contaminated soil and dust 
Heavy metals in soil 
Possible unexploded ordinance (UXOs) 
Debris , loose soils, steep slopes, unexploded ordnance 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges, 
poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout survey within the 
exclusion zone. 

Before each survey line is run, safety monitor and survey team should check 
proposed path and monitor ambient air along line. Adjust survey line or take 
appropiate precautions in areas where hazards are found. 

C B c-liDn Evacuata 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 <10 <10 <10 >10 

BKGD <6 <600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 0.1 to 6 >6 

<10 <300 >300 

<10 <60 >60 

Geophysical survey team should keep clear of other active work sites unless 
comparable protective equipment is available. 

Geophysical survey team should inform other work crews of their presence so 
that the work crews can give appropriate warnings. 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDLINE 28 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Gross contamination (caked mud, dirt and debris) should be removed from all 
field equipment that has come into contact with the soil , water , or 
potentially contaminated surfaces and should be decontaminated prior to 
leaving the site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves 
Step 3 Removal of bootcovers 
Step 4 Removal of outer gloves 
Step 5 Removal of coveralls (if worn) 
Step 6 Removal of respirator (if worn) 
Step 7 Removal of inner gloves 
Step 8 Wash hands and face 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



DRILLING AND TEST BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site Name 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Instrument Actions Levels 

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OV NOVM (PPM) 

Aerosol Meter (mg/m') 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #45 Demolition Area 

Contaminated soil and dust 
Heavy metals in soils 
Possible unexploded ordinance (UXOs) 
Debris, loose soils, steep slopes, unexploded ordinance. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges. 
Poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout drilling. Downwind 
monitoring should be conducted periodically or when elevated borehole or 
workzone readings are recorded. 

Borehole should be monitored at change of auger flights. Spoils should be 
monitored periodically. Split spoons should be monitored when opened. 

C B Evacuate 

19.5 to 25 19.5 to 25 <19.5 >25 

<10 <10 <10 >10 >25 

BKGD <5 <500 >500 

<1 <5 <25 

<0.1 <0.1 <0.1 0.1 to 5 >5 

<5 <:10 <300 >300 

<2 <10 <50 >50 

Crews should stand upwind of borehole as much as possible during operations. 
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DRILLING AND TEST BORING 
LEVELD 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn) . 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

Engineering-Science, Inc. JAN-93 
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SEAD SWMU #57 
HEAL TH AND SAFETY 

11-1 PHYSICALDESCRIPTION AND ACTIVITIESPERFORMED ON SEAD-57: 
EXPLOSIVE ORDNANCE DISPOSAL AREA 

The Explosive Ordnance Disposal Area consists of a circular berm approximately 4 feet wide and 8 
to 10 feet high with an inside diameter of approximately 70 feet (Figure BA-11). 

In the past, the area was used for open detonation. The area may also have been used for the 
disposal of explosives. Currently, the site is used for bomb squad training. 

11-2 CHEMICAL SUSPECTS 

Explosive Compounds 
Heavy Metals 
Nitrates 

11-3 PHYSICAL HAZARDS 

UXOs 
Rough Terrain 
Metal Debris 

11-4 FIELD WORK 

UXO clearance will be completed prior to beginning each task. 

Surface Soil Sampling 
Install, Develop and Sample Groundwater Monitoring Wells 
Geophysical Survey 
Test Pits 

11-5 MONITORING TO BE PERFORMED 

A Geophysical survey will be perfomed to determine the presence of buried objects. Particulate 
monitoring will be performed during excavation of test pits. A PIO meter will be used to screen for 
volatiles . 

11-6 TASK SPECIFIC SAFE OPERATING GUIDELINES 

No. 1 Soil Boring - Level D 
No. 4 Installation of Monitoring Wells - Level D 
No. 7 Development Sampling of Monitoring Wells - Level D 
No. 12 Test Pit Excavation - Level 
No. 16 Soil Sampling - Level D 
No. 28 Geophysical Survey - Level D 
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Health and Safety Plan for CERCLA Expanded Site Investigation of Ten SWMUs 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #57 
HEAL TH AND SAFETY 

Note: Refer to Figure 2-4 for SWMU location 
within the overall SEAD site. 

~NORTH 

SS57•8 

• 

·□· SS57-7 SS57-9 

BLDG. T21O5 • SS57-6 

SCALE 1" = 200' 

LEGEND 
■ SOIL SAMPLES 
$ PROPOSED MONITORING WELL 'i ESTIMATED DIRECTION OF 

• SHALLOW GROUNDWATER 
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■ SS57-2 
■ SS57-3 
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$MW57-3 ■ SS57-4 $MW57•1 

TP57-
TPS7-6 rr: S =:J TP57-9 ' 

TP57-7 ■ ■ ■ TPS?-10 
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■ SSS7•5 

• TP57· 11 

FIGURE BA-11 SITE PLAN FOR SEAD-57: EXPLOSIVE ORDNANCE DISPOSAL AREA 

J anuary, 1993 





WELL INSTALLATION 
LEVEL D 

1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to Level C 

5. Monitoring 

lnatiun.nt Actians Lewis 

Oxygen(%) 

Exploslmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 1 of 2 

SEAD SWMU #57 Explosive Ordinance Disposal Area 

Contaminated soil and dust 
Heavy metals in soil 
Possible unexploded ordinance (UXOs) 
Metal debris, unexploded ordnance. 

Neoprene boot covers, nitrite outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots . 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges, 
poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout removal of augers. 
Downwind monitoring should be conducted periodically or when elevated 
borehole or workzone readings are recorded. 

Borehole should be monitored before and during installation of casing, sand 
pack, and grout. Spoils should be monitored periodically. 

C B CautioR EWCUlltll 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 <10 <10 <10 >10 

BKGO <6 <600 >600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 

<10 <300 

<10 <60 

0 .1 to 6 >6 

>300 

>60 

Crews should stand upwind of borehole as much as possible during operations. 

Remove caked mud and dirt from augers as they are pulled. 

Minimize dust during preparation of bentonite and cement slurries . 

JAN-93 



WELL INSTALLATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boot and gloves. 
Step 3 Removal of boot covers . 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn). 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



WELL DEVELOPMENT 
LEVEL D 

1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

............. AC--. Lawis 

Oxygen(%) 

Exploslmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 

page 1 of 2 

SEAD SWMU #57 Explosive Ordinance Disposal Area 

Heavy metals in groundwater 
Unexploded ordnance 
Metal debris, unexploded ordnance. 

Neoprene boot covers , nitrite outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifing respirator (APR) with organic vapor cartridge, 
poly-coated tyvek coveralls. 

Monitor well headspace upon opening. If readings are elevated, let well air 
out and monitor again. If readings are still elevated, upgrade PPE. 

Ambient air should be monitored continuously throughout well development. 
Periodically monitor well and headspace of development water receiving 
container. 

C B Caution 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 <10 <10 <10 >10 

BKGD <6 <600 >600 

<1 

<0. 1 

<6 

<2 

<6 <26 

<0.1 <0.1 0.1 to 6 >6 

<10 <300 >300 

<10 <60 

Crews should stand upwind of monitoring well as much as possible during well 
development. 

All wastewater and silty sediment from well development operations should 
be contained in a waste drum and disposed of properly. 

Place wastewater receiving drum on stable, flat surface with access for later 
removal and disposal. 
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WELL DEVELOPMENT 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
teflon hailers and pumps before leaving each well locality. 

Steam clean equipment before using in another well. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Removal of bootcovers. 
Step 3 Removal of outer gloves. 
Step 4 Removal of coverall (if worn). 
Step 5 Removal of respirator (if worn). 
Step 6 Removal of inner gloves. 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



TEST PIT EXCAVATION 
LEVEL B 

1. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level B 

Monitoring 

lnatrun..t Ac:liola Lawla 

Oxygen{%) 

Exploelmeter {% LELJ 

HNU/OVA/OVM {PPM) 

Aeroeol Meter {mg/m3) 

Radiation Meter {mR/hr) 

Hydrogen Sulfide {PPM) 

Hydrogen Cyanide {PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 12 

page 1 of 2 

SEAD SWMU #57 - Explosive Ordnance Disposal Area 

Contaminated soil and dust 
Heavy metals in soil 
Unexplosded ordnance 
Unexploded ordnance, debris, machinery, excavation. 

Self-contained breathing apparatus (SCBA) or air-line respirator. Poly-coated 
tyvek suit, neoprene boot covers, nitrite outer gloves and latex inner gloves, 
hard hat, safety shoes or boots. 

Ambient air should be monitored continuously throughout excavation. 
Excavation materials should be monitored periodically and with any change 
of appearance. 

Exan:iN 
C B c-doll E-=-ta 

19.6 to 26 19.6 to 26 <19.6 >26 

<10 <10 <10 >10 >26 

BKGD <6 <600 >600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 O. 1 to 6 >6 

<10 <300 >300 

<10 <60 >60 

Personnel shall enter the test pit for rescue only. 

Crews should stand upwind of testpit as much as possible during operations. 

Excavation should proceed slowlywith constant visual monitoring to watch for 
possible buried drums or heavily stained soils. Excavation should be 
terminated with discovery of drums. 

Back up safety monitor should be posted away from work area, maintaining 
line of sight and prepared to perform rescue in Level B. 
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TEST PIT EXCAVATION 
LEVEL B 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 12 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
bucket and other equipment before leaving excavation area. Equipment 
should be steamed cleaned before leaving site. Bucket should be steam 
cleaneded prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Remove and discard overboots. 
Step 3 Remove and discard outergloves. 
Step 4 Remove SCBA backpack. 
Step 5 Remove coveralls. 
Step 6 Remove respirator face-piece. 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of SCBA air tank can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



SURFACE SOIL SAMPLING 
LEVEL D 

1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lnmument Actlona Lawis D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 22 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #57 - Explosive Ordnance Disposal Area 

Contaminated soil and dust 
Heavy metals in soil 
Unexploded ordnance 
Unexploded ordnance, debris. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-purifying respirator with organic vapor cartridges, poly­
coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 

C B c-tioft 

Oxygen 1%) 

Exploslmeter 1% LEL) 

HNU/OVA/OVM IPPM) 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 

>600 

Aerosol Meter (mg/m3
) 

Radiation Meter lmR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

<10 <10 <10 >10 

BKOD <6 < 600 

<1 

<0.1 

<6 

<2 

<6 

<0.1 

<10 

<10 

<26 

<0. 1 

<300 

<60 

0.1 to 6 >6 

>300 

>60 

Check surface soils for possible contamination before sampling. 

Do not kneel or sit on ground in areas of potential contamination. 

JAN-93 



SURFACE SOIL SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 22 

page 2 of 2 

Equipment should be cleaned for sampling. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Removal of tyvek coveralls (if worn). 
Step 6 Removal of respirator (if worn). 
Step 7 Removal of inner gloves. 
Step 8 Wash hands and face. 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDLINE 28 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

in.trun.nt Acllona lewis 

Oxygen(%) 

Exploalmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot 

SEAD SWMU #57 Explosive Ordinance Disposal Area 

Contaminated soil and dust 
Heavy metals in soil 
Possible unexploded ordinance (UXO) 
Metal debris and unexploded ordnance. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges, 
poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout survey within the 
exclusion zone. 

Before each survey line is run, safety monitor and survey team should check 
proposed path and monitor ambient air along line. Adjust survey line or take 
appropiate precautions in areas where hazards are found. 

C B Caution 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 

>600 

<10 <10 <10 >10 

BKGD <6 <600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 0.1 to 6 >6 

<10 <300 >300 

<10 <60 

Geophysical survey team should keep clear of other active work sites unless 
comparable protective equipment is available. 

Geophysical survey team should inform other work crews of their presence so 
that the work crews can give appropriate warnings . 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDLINE 28 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Gross contamination (caked mud, dirt and debris) should be removed from all 
field equipment that has come into contact with the soil , water , or 
potentially contaminated surfaces and should be decontaminated prior to 
leaving the site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves 
Step 3 Removal of bootcovers 
Step 4 Removal of outer gloves 
Step 5 Removal of coveralls (if worn) 
Step 6 Removal of respirator (if worn) 
Step 7 Removal of inner gloves 
Step 8 Wash hands and face 

Change of APR cartridge can be performed after removal of outer gloves if coveralls are 
not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



DRILLING AND TEST BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 1 

page 1 of 2 

1. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Instrument Actions Levels 

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OV NOVM (PPM) 

Aerosol Meter (mg/m') 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , NY 

SEAD SWMU #57 Explosive Ordinance Disposal Area 

Contaminated soil and dust 
Heavy metals in soil 
Possible unexploded ordinance (UXO) 
Metal debris, unexploded ordnance. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard 
hat, safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor 
cartridges. Poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout drilling. 
Downwind monitoring should be conducted periodically or when elevated 
borehole or workzone readings are recorded. 

Borehole should be monitored at change of auger flights. Spoils should be 
monitored periodically. Split spoons should be monitored when opened. 

C 8 Caution Evacuate 

19.5 to 25 19.5 to 25 <19.5 >25 

<10 < 10 <10 >10 >25 

BKGD <5 <500 >500 

<1 <5 <25 

<0.1 <0.1 <0.1 0.1 to 5 >5 

<5 <10 <300 >300 

<2 <10 <50 >50 

Crews should stand upwind of borehole as much as possible during operations. 
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DRILLING AND TEST BORING 
LEVELD 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn). 
Step 6 Remove respirator (if worn) . 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

Engineering-Science, Inc. JAN-93 
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ATTACHMENT B 

CHEMICAL HAZARD EVALUATION SHEETS 
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CHEMICAL HAZARD EVALUATION SHEET 

CHEMICAL NAME: Arsenic 
SYNONYMS: 
REFERENCES CONSULTED: Merck Index, NIOSH pocket Guide 

CHEMICAL PROPERTIES: 

CAS NUMBER: 7440-38-2 

CHEMICAL FORMULA : As 
MOLECULAR WEIGHT : 74.92 

VAPOR PRESSURE : 1 mmHg @ 372°C 

PHYSICAL STATE 
SOLUBILITY IN H20 
BOILING POINT 
MELTING POINT 

: Britte! metal 
: Insoluble 
: sublimes 
: 1135°F 

VAPOR DENSITY 
SPECIFIC GRAVITY : 5.73 
FLASH POINT 
FLAMMABLE LIMITS 
INCOMPATIBILITIES : hot acids, strong 
oxidizers, bromine azide 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL : 0.01 mg/m3 T 0 X I C I T y 

OSHA STEL 
NIOSH REL 

NIOSH STEL 
ACGIH TLV 
ACGIH STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 0.002 mg/m3 C. 15 
min 

: 0.2 mg/m3 

: 100mg/m3 

: garlic-like 

CLASS 
systemic 

CARCINOGENIC CLASS 
inhalation carcinogen. 

iritant , 

Confirmed 

ROUTES OF EXPOSURE: inhalation, 
ingestion, direct contact, skin absorption. 

HANDLING RECOMMENDATIONS AND PERSONAL PROTECTIVE MEASURES 
Air purifying respirators with particulate cartridges at 0.01 mg/m3 . SCBA at 0.5 mg/m3 . Gloves, eye 
protection. 

EMERGENCY MEASURES AND FffiST AID 
Wash skin with soap and water; irrigate eyes immediately. immediate medical attention if swallowed. 

SYMPTOMS OF EXPOSURE 
Acute: Stomach irritation, nausea, vomiting, diarrhea, can progress to shock and death . 
Chronic: Exfoliation and pigmentation of skin, herpes, polyneuritis, altered hematopoiesis, degeneration 
of liver and kidneys, lung cancer. 
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CHEMICAL HAZARD EVALUATION SHEET 

CHEMICAL NAME: Barium 
SYNONYMS: 

CAS NUMBER:7440-39-3 

REFERENCES CONSULTED: NIOSH Pocket Guide, 

CHEMICAL PROPERTIES: 
CHEMICAL FORMULA : Ba VAPOR PRESSURE : 10 mmHg @ 1049°C 
MOLECULAR WEIGHT : 137.34 VAPOR DENSITY 
PHYSICAL STATE : Lumps or powder SPECIFIC GRAVITY : 3.6 
SOLUBILITY IN H20 : vanes FLASH POINT 
BOILING POINT : 1640°C FLAMMABLE LIMITS 
MELTING POINT : approx. 725°C INCOMPATIBILITIES 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL : 0.5 mg/m3 'i'IMl16]f'Efst€lh~SS 
OSHA STEL CARCINOGENIC CLASS 
NIOSH REL : 0.5 mg/m3 ROUTES OF EXPOSURE : inhaltion, ingestion, 
NIOSH STEL direct contact 
ACGIH TLV 
ACGIH STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 0.5 mg/m3 

: 1100 mg/m3 

HANDLING RECOMMENDATIONS AND PERSONAL PROTECTIVE MEASURES 
Respirators with particulate cartridges at 0.5 mg/m3. SCBA at 25 mg/m3 . Gloves, eye protection. 

EMERGENCY MEASURES AND FIRST AID 

SYMPTOMS OF EXPOSURE 
Eye irritant, benign pneumoconiosis, skin irritation, gastroenteritis, muscular paralysis, slow pulse. 
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CHEMICAL HAZARD EVALUATION SHEET 

CHEMICAL NAME: Benzene CAS NUMBER: 71-43-2 
SYNONYMS: Benzol, cyclohexatriene, phenyl hydride 

REFERENCES CONSULTED: NIOSH Pocket Guide, Sax, Dangerous Properties of Hazardous 

Materials 

CHEMICAL PROPERTIES: 
CHEMICAL FORMULA : C6H6 
MOLECULAR WEIGHT : 78.1 

PHYSICAL STATE 
SOLUBILITY IN H2O 
BOILING POINT 
MELTING POINT 

: Liquid 

: 1800 ppm 
: l 76°F 
: 42°F 

VAPOR PRESSURE 
VAPOR DENSITY 

: 75 mmHg 
: 2.8 

SPECIFIC GRAVITY : 0.877 
FLASH POINT : l2°F 

FLAMMABLE LIMITS : 1.4% - 8.0% 
INCOMPATIBILITIES : Strong oxidizers, zinc 
in presence of steam, sulfuric acid, potassium, 
chromic anhydride, diborane. 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL : I ppm, 3 .2 mg/m3 TOXICITY CLASS 
OSHA STEL : 5 ppm, 15.6 mg/m3 

NIOSH REL : 0.1 ppm, 0.32 mg/m3 CARCINOGENIC CLASS Probable human 
NIOSH STEL : 1 ppm, 3 .2 mg/m3 carcinogen 
ACGIH TLV : 10 ppm, 32 mg/m3 ROUTES OF EXPOSURE Inhalation , 
ACGIH STEL ingestion direct contact skin absorption 

IDLH : 2000 ppm 
ODOR THRESH. : 1.5 - 5 ppm 
ODOR : Aromatic 

HANDLING RECOMMENDATIONS AND PERSONAL PROTECTIVE MEASURES 
Air purifying respirator at 1 ppm; SCBA at 10 ppm. Impermeable protective clothing, gloves, boots; 

eye protection. 

EMERGENCY MEASURES AND FmST AID 
Wash skin with soap and water; flush eyes immediate with large amounts of water; remove from 
inhahltion exposure, CPR if necessary; If ingested, do not induce vomiting, remove by gastric lavage 

and catharsis, get immediate medical attention. 

SYMPTOMS OF EXPOSURE 
Acute: Excitation, euphoria, headache, drowsiness, dizziness, vomiting, delirium, inconsciousness, 

blurred vision, tremors, shallow respiration. 

Chronic: Headache, anorexia, drowsiness, nervousness, pallor, anemia, bleeding under skin and eyes, 
reduced clotting ability, liver and kidney damage, leukemia. 
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CHEMICAL HAZARD EVALUATION SHEET 

CHEMICAL NAME: Cadmium 
SYNONYMS: 

CAS NUMBER: 7440-43-9 

REFERENCES CONSULTED: NIOSH Pocket Guide, Patty' s Industrial Hygiene 

CHEMICAL PROPERTIES: 
CHEMICAL FORMULA : Cd 
MOLECULAR WEIGHT : 112.40 
PHYSICAL STATE 
SOLUBILITY IN H20 
BOILING POINT 
MELTING POINT 

: Soild 
: Insoluble 
: 767°C 
: 321°c 

VAPOR PRESSURE 
VAPOR DENSITY 
SPECIFIC GRAVITY : 8.6 
FLASH POINT 
FLAMMABLE LIMITS 
INCOMPATIBILITIES : Strong oxidizers, 
elemental sulfur, selenium, tellurium 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGIH TLV 
ACGIH STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 0.2 mg/m3 0.6 Ceil. 

: Ca 

: 0.05 mg/m3 Ceil. 

: 4.0 mg/m3 

TOXICITY CLASS 

CARCINOGENIC CLASS: Probable human 
carcinogen 
ROUTES OF EXPOSURE: inhalation, 
ingestion, direct contact 

HANDLING RECOMMENDATIONS AND PERSONAL PROTECTIVE MEASURES 
Air purifying respirator with HEPA filters at 0.05 mg/m3 . SCBAs required at 2.5 mg/m3. Wear 
protective clothing, gloves and boots; eye protection. 

EMERGENCY MEASURES AND FIRST AID 
Irrigate eye immediately. Wash skin with soap and water. If swallowed give water and induce 
vomiting. Get immediate medical attention. Remove from inhalation exposure and give artificial 
respiration, if necessary. 

SYMPTOMS OF EXPOSURE 
Acute: Salivation, choking, vomiting, diarrhea, abdominal pain, difficulty breathing, chest tightness, 
cough, pulmonary edema. 
Chronic: Proteinuria, emphysema, anemia, hypertension. 
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CHEMICAL HAZARD EVALUATION SHEET 

CHEMICAL NAME: Chromium VI CAS NUMBER: 7440-47-3 
SYNONYMS: Chrome. hexavalent chromium 

REFERENCES CONSULTED: NIOSH Pocket Guide 

CHEMICAL PROPERTIES: 
CHEMICAL FORMULA : Cr (VI) 

MOLECULAR WEIGHT : 52 
PHYSICAL STATE 

SOLUBILITY IN H20 
BOILING POINT 
MELTING POINT 

: violet, green, or 
orange salts 

: varies 
: 4784°F 
: 3452°F 

VAPOR PRESSURE : 1 mmHg @ 16 l 0°C 

VAPOR DENSITY 
SPECIFIC GRAVITY : 7 .14 
FLASH POINT 
FLAMMABLE LIMITS 
INCOMPATIBILITIES : Strong oxidizers, 
acids, strong alkalies 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL : 0.1 mg/m3 Ceil. TOXIGlilfinCLASS 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGIH TLV 
ACGIH STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 0.001 mg/m3 

: 0.05 mg/m3 

: 500 mg/m3 

CARCINOGENIC CLASS : Confirmed 
human carcinogen 

ROUTES OF EXPOSURE : inhalation, 

ingestion, direct contact 

HANDLING RECOMMENDATIONS AND PERSONAL PROTECTIVE MEASURES 
Air purifying respirator with HEPA cartridges at 0.05 mg/m3; SCBA at 2.5 mg/m3 . Impermeable 
gloves, boots and overalls. Eye protection. 

EMERGENCY MEASURES AND FIRST AID 
Flush eyes with large amounts of water. Wash skin with soap and water. If ingested give large 

amounts of water and induce vomiting. Get immediate medical attention. 

SYMPTOMS OF EXPOSURE 
Acute: Respiratory irritation, dizziness, vomitin~, skin irritation and ulceration. 

Chronic: Proteinuria, hematuria, oliguria, anuria, uremia, shock, cancer. 
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CHEMICAL HAZARD EVALUATION SHEET 

CHEMICAL NAME: Copper 
SYNONYMS: 

CAS NUMBER: 7440-50-8 

REFERENCES CONSULTED: NIOSH Pocket Guide 

CHEMICAL PROPERTIES: 
CHEMICAL FORMULA : Cu 
MOLECULAR WEIGHT : 63.5 
PHYSICAL STATE 
SOLUBILITY IN H20 
BOILING POINT 
MELTING POINT 

: metal 
: insoluble 
: 2567°C 
: 1083.4°C 

VAPOR PRESSURE 
VAPOR DENSITY 
SPECIFIC GRAVITY : 8.92 
FLASH POINT 
FLAMMABLE LIMITS 
INCOMPATIBILITIES : Acetylene gas, 
magnesium metal, strong acids, organic acids 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL : 1 mg/m3 TOXICITY CLASS 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGIB TLV 
ACGIB STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 1 mg/m3 

: 1 mg/m3 

CARCINOGENIC CLASS: 
ROUTES OF EXPOSURE: inhalation, 
ingestion, direct contact. 

HANDLING RECOMMENDATIONS AND PERSONAL PROTECTIVE MEASURES 
Air purifying respirator with HEPA cartridge at 1 mg/m3. SCBA at 50 mg/m3. Gloves, boots, and 
eye protection. 

EMERGENCY MEASURES AND FIRST AID 
Flush eyes with water. Wash skin with soap and water. 

SYMPTOMS OF EXPOSURE 
Acute: Irritation of upper respiratory tract, ulceration and perforation of nasal septum, cough, fever, 
digestive disorders, headache, corneal ulcerations. 
Chronic: Dermatitis. 
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CHEMICAL HAZARD EVALUATION SHEET 

CHEMICAL NAME: Fuel Oils CAS NUMBER: 
SYNONYMS: Fuel Oil No. 1, No. 2, No. 3, No. 4, No.5 , No. 6, Kerosene, Jet fuel 
REFERENCES CONSULTED: IRP Tox Guide, Patty' s Industrial Hygiene 

CHEMICAL PROPERTIES: Fuel oil mixtures vary. Chemical properties given are extremes 
of ranges. 
CHEMICAL FORMULA : C 10-C 15 hydro-

MOLECULAR WEIGHT 
PHYSICAL ST ATE 
SOLUBILITY IN H2O 
BOILING POINT 
MELTING POINT 

carbons 
: Approx. 180 
: Liquid 
: 5 ppm 
: 151°C-588°C 
: -48°C- l 8°C 

VAPOR PRESSURE : 2. lmmHg-26mmHg 
VAPOR DENSITY 
SPECIFIC GRAVITY : 0.81 - 0.95 
FLASH POINT : 38°C-169°C 
FLAMMABLE LIMITS : 0.6% - 7.5% 
INCOMPATIBILITIES : Strong oxidizers 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL : 100 ppm 400 mg/m3(a) TOXICITY CLASS 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGIH TLV 
ACGIH STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 100 ppm 400 mg/m3(a) 

10,000 ppm 

: Kerosene 

CARCINOGENIC CLASS: 
ROUTES OF EXPOSURE: inhalation, 
ingestion, direct contact 

(a) Exposure limits for naptha(coal tar). 

HANDLING RECOMMENDATIONS AND PERSONAL PROTECTIVE MEASURES 
Air purifying respirator with organic vapor cartridges at I 00 ppm. SCBAs at 1000 ppm . 
Impermeable clothing, gloves, and boots. Eye protection. 

EMERGENCY MEASURES AND FIRST AID 
Wash skin with soap and water. Irrigate eyes immediately with large quantities of water. Remove 
from inhalation exposure and perform rescue breathing, if necessary. If ingested, do not induce 
vomiting, get immediate medical attention. 

SYMPTOMS OF EXPOSURE 
Acute: Headache, nausea, confusion, drowsiness, convulsions, coma. Irritating to skin. If ingested 
nausea and vomiting may result in aspiration and lung damage (chemical pneumonitis). 
Chronic: Kidney damage. 
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CHEMICAL HAZARD EVALUATION SHEET 

CHEMICAL NAME: Lead CAS NUMBER: 7439-92-1 
SYNONYMS: White lead, lead flake, plumbum 
REFERENCES CONSULTED: NIOSH Pocket Guide, Merck Index 

CHEMICAL PROPERTIES: 
CHEMICAL FORMULA : Pb 
MOLECULAR WEIGHT : 207.19 
PHYSICAL STATE 
SOLUBILITY IN H20 
BOILING POINT 
MELTING POINT 

: Soft metal 
: Insoluble 
: 1783°F 
: 473°F 

VAPOR PRESSURE 
VAPOR DENSITY 

: 1 mmHg @ 970°C 

SPECIFIC GRAVITY : 11.35 
FLASH POINT 
FLAMMABLE LIMITS 
INCOMPATIBILITIES : Strong oxidizers, 
hydrogen peroxide, active metals : sodium, 
potassium 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL : 0.05 mg/m3 TOXICITY CLASS 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGIB TLV 
ACGIB STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 0.10 mg/m3 

: 0.15 mg/m3 

: 700 mg/m3 

CARCINOGENIC CLASS: Possible human 
carcmogen 
ROUTES OF EXPOSURE: inhalation, 
ingestion, direct contact 

HANDLING RECOMMENDATIONS AND PERSONAL PROTECTIVE MEASURES 
Air purifying respirator with HEPA cartridge at 0.05 mg/m3. SCBA at 2.5 mg/m3. Impermeable 
clothing, gloves, and boots. Eye protection. 

EMERGENCY MEASURES AND FffiST AID 
Wash skin with soap and water. Irrigate eyes immediately with large quantities of water. Remove 
from inhalation exposure and perform rescue breathing, if necessary. If ingested, remove by gastric 
lavage with magnesium sulfate or sodium sulfate. 

SYMPTOMS OF EXPOSURE 
Acute: 
Chronic: Lassitude, insomnia, cyanosis, eye grounds, lead line on gums, anorexia, weight loss, 
malnutrition, constipation, abdominal pain, hypotension, anemia, tremors, wrist drop, reproductive 
effects, encephalopathy, nephropathy. 



CHEMICAL HAZARD EVALUATION SHEET 

CHEMICAL NAME: Mercury CAS NUMBER: 7439-97-6 
SYNONYMS: Quicksilver 
REFERENCES CONSUL TED: NIOSH Pocket Guide, Merck Index, NIOSH/OSHA Occupational 
Health Guidelines 

CHEMICAL PROPERTIES: 
CHEMICAL FORMULA : Hg VAPOR PRESSURE : 0.0012 mmHg 
MOLECULAR WEIGHT : 201 VAPOR DENSITY : 7.0 
PHYSICAL STATE : Silver Liquid SPECIFIC GRAVITY : 13 .59 
SOLUBILITY IN H20 : 20 ppm FLASH POINT 
BOILING POINT : 674°F FLAMMABLE LIMITS 
MELTING POINT : _3gop INCOMPATIBILITIES : Acetylene, 

ammonia gases 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGIH TLV 
ACGIH STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 0.05 mg/m3 Skin 

: 0.05 mg/m3 Skin 

: 0.1 mg/m3 Skin 

: 10 mg/m3 

: odorless 

TOXICITY CLASS 

CARCINOGENIC CLASS: 
ROUTES OF EXPOSURE: inhalation, 
ingestion, direct contact, skin absorption 

HANDLING RECOMMENDATIONS AND PERSONAL PROTECTIVE MEASURES 
SCBA at 0.05 mg/m3. Impermeable clothing, gloves, and boots. Eye protection. Clothing should 
provide complete coverage at 0.05 mg/m3. 

EMERGENCY MEASURES AND FffiST AID 
Wash skin with soap and water. Irrigate eyes immediately with large quantities of water. Remove 
from inhalation exposure and perform rescue breathing, if necessary. If ingested, induce vomiting 
and get immediate medical attention. 

SYMPTOMS OF EXPOSURE 
Acute: Coughing, dyspnea, dermatitis, salivation, lacrimation, thirst, metallic taste, nausea, vomiting, 
gastrointestinal pain. 
Chronic: Pneumonia, bronchitis, acidosis, leukopenia, hematuria, proteinuria, diarrhea, bloody stools, 
lead line on gums, central nervous depression, anorexia, anemia, paresthesia, hallucinations, mental 
depression, nervousness, incoordination, insomnia, headache, weight loss, tremors, convulsions, 
cardiac depression, kidney damage, numbness in extremities, fatigue. 
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CHEMICAL HAZARD EVALUATION SHEET 

CHEMICAL NAME: Nickel CAS NUMBER: 7 440-02-0 
SYNONYMS: Nickel catalyst, Raney nickel 
REFERENCES CONSULTED: NIOSH Pocket Guide, NIOSH/OSHA Occupational Health 
Guidelines 

CHEMICAL PROPERTIES: 
CHEMICAL FORMULA : Ni 
MOLECULAR WEIGHT : 58.7 
PHYSICAL STATE 
SOLUBILITY IN H20 
BOILING POINT 
MELTING POINT 

: Solid 
: 180 ppm 
: 4946°C 
: 2648°C 

VAPOR PRESSURE : 1 mmHg @ l 800°C 
VAPOR DENSITY 
SPECIFIC GRAVITY : 8.908 
FLASH POINT 
FLAMMABLE LIMITS 
INCOMPATIBILITIES : Nitric acid, 
chlorine, oxidizers, combustible vapors, wood, 
sulfur 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL(a) : 1 mg/m3 TOXICITY CLASS 
OSHA PEL(b) : 0.1 mg/m3 

NIOSH REL : 0.015 mg/m3 CARCINOGENIC CLASS: Confirmed human 
NIOSH STEL 
ACGIH TLV 
ACGIH STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 0.05 mg/m3 
carcinogen 
ROUTES OF EXPOSURE: inhalation, 
ingestion, direct contact 

HANDLING RECOMMENDATIONS AND PERSONAL PROTECTIVE MEASURES 
Air purifying respirator at with HEPA cartridges at 0.1 mg/m3. SCBA at 5 mg/m3 . Impermeable 
clothing, gloves, and boots. Eye protection. 

EMERGENCY MEASURES AND FIRST AID 
Wash skin with soap and water. Irrigate eyes immediately with large quantities of water. Remove 
from inhalation exposure and perform rescue breathing, if necessary. If ingested, give large quantity 
of water and induce vomiting. Get immediate medical attention. 

SYMPTOMS OF EXPOSURE 
Acute: Nausea, vomiting, diarrhea. 
Chronic: Dermatitis, asthma, skin sensitization, pulmonary inflammation, edema, sinus cancer, 
respiratory cancer, asthma. 
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CHEMICAL HAZARD EVALUATION SHEET 

CHEMICAL NAME: Selenium 
SYNONYMS: 

CAS NUMBER: 7782-49-2 

REFERENCES CONSULTED: NIOSH Pocket Guide 

CHEMICAL PROPERTIES: 
CHEMICAL FORMULA : Se 
MOLECULAR WEIGHT : 78.96 
PHYSICAL STATE : Powders, crystals 
SOLUBILITY IN H2O : Insoluble 
BOILING POINT : 689.9°C 
MELTING POINT : 217°C 

VAPOR PRESSURE : 1 mmHg @ 356°C 
VAPOR DENSITY 
SPECIFIC GRAVITY : 4.26 
FLASH POINT 
FLAMMABLE LIMITS 
INCOMPATIBILITIES : Acids, strong 
oxidizers 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGm TLV 
ACGill STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 0.2 mg/m3 

: 0.2 mg/m3 

: 0.2 mg/m3 

: 100 mg/m3 

TOXICITY CLASS 

CARCINOGENIC CLASS: 
ROUTES OF EXPOSURE: inhalation, 
ingestion, direct contact 

HANDLING RECOMMENDATIONS AND PERSONAL PROTECTIVE MEASURES 
Air purifying respirator with HEPA cartridge at 0.2 mg/m3. SCBA at 10 mg/m3. Impermeable 
clothing, gloves, and boots. Eye protection. 

EMERGENCY MEASURES AND FIRST AID 
Wash skin with soap and water. Irrigate eyes immediately with large quantities of water. Remove 
from inhalation exposure and perform rescue breathing, if necessary. If ingested, induce vomiting 
and get immediate medical attention. 

SYMPTOMS OF EXPOSURE 
Acute: Irritation to eyes, skin, and mucous membranes; headache, pulmonary edema, transient 
dyspnea, bronchitis, pneumonitis, skin blisters. 
Chronic: Liver and kidney danage, anemia. 
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CHEMICAL HAZARD EVALUATION SHEET 

CHEMICAL NAME: Toluene CAS NUMBER : 108-88-3 
SYNONYMS: Methyl benzene, toluol, phenylmethane 
REFERENCES CONSULTED: NIOSH Pocket Guide, Sax, Patty's Industrial Hygiene 

CHEMICAL PROPERTIES: 
CHEMICAL FORMULA : C6H5CH3 VAPOR PRESSURE : 22 mmHg 
MOLECULAR WEIGHT : 92.1 VAPOR DENSITY : 3.14 
PHYSICAL STATE : Liquid SPECIFIC GRAVITY : 0.867 
SOLUBILITY IN H2O : 520 ppm FLASH POINT : 40°F 4°C 
BOILING POINT : 111 °C FLAMMABLE LIMITS : 1.3% - 7.0% 
MELTING POINT : -95°C INCOMPATIBILITIES : Strong oxidizers 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGIH TLV 
ACGIH STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 100 ppm 375 mg/m3 
: 150 ppm 560 mg/m3 
: 100 ppm 375 mg/m3 
: 150 ppm 560 mg/m3 
: 100 ppm 377 mg/m3 
: 150 ppm 560 mg/m3 
: 2000 ppm 
: 2.5 ppm 
: Sweet, pungent 

TOXICITY CLASS 

CARCINOGENIC CLASS: 
ROUTES OF EXPOSURE: inhalation, 
ingestion, direct contact 

HANDLING RECOMMENDATIONS AND PERSONAL PROTECTIVE MEASURES 
Air purifying respirator with organic vapor cartridge at 100 ppm. SCBA at 1000 ppm. Impermeable 
clothing, gloves, and boots. Eye protection. 

EMERGENCY MEASURES AND FIRST AID 
Wash skin with soap and water. Irrigate eyes immediately with large quantities of water. Remove 
from inhalation exposure and perform rescue breathing, if necessary. If ingested, do not induce 
vomiting. Remove by gastric lavage and catharsis. Get immediate medical attention. 

SYMPTOMS OF EXPOSURE 
Acute: Central nervous system depression, headache, drowsiness, dizziness, fatigue, weakness, 
delirium, unconsciousness. 
Chronic: Possible skin, liver, and kidney damage. 
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CHEMICAL HAZARD EVALUATION SHEET 

CHEMICAL NAME: Xylenes CAS NUMBER : 1330-20-7 
SYNONYMS: dimethylbenzenes, xylol, o-, m-, p-xylene 

REFERENCES CONSULTED: NIOSH Pocket Guide, Patty ' s Industrial Hygiene, Sax 

CHEMICAL PROPERTIES: Range of values for o, m, and p isomers shown. 
CHEMICAL FORMULA : C6H4(CH3)2 VAPOR PRESSURE : 7 - 9 mmHg 

MOLECULAR WEIGHT : 106.17 VAPOR DENSITY 
PHYSICAL ST ATE : Liquid SPECIFIC GRAVITY : 0.86 - 0.88 
SOLUBILITY IN H2O : 146 - 170.5 ppm FLASH POINT : 62.6°F - 84°F 
BOILING POINT : 13 8.3°C - 144.4°C FLAMMABLE LIMITS : 1.0% - 7.0% 

MELTING POINT : -48.9°C - -25°C INCOMPATIBILITIES : Strong oxidizers 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL : 100 ppm 435 mg/m3 TOXICITY CLASS 
OSHA STEL : 150 ppm 655 mg/m3 
NIOSH REL : 100 ppm 435 mg/m3 CARCINOGENIC CLASS: 
NIOSH STEL : 150 ppm 655 mg/m3 ROUTES OF EXPOSURE: inhalation, 
ACGIH TLV : 100 ppm 434 mg/m3 ingestion, direct contact 

ACGIH STEL 
IDLH : 1000 ppm 4340 mg/m3 
ODOR THRESH. : 1 ppm 4.35 mg/m3 

ODOR : Aromatic 

HANDLING RECOMMENDATIONS AND PERSONAL PROTECTIVE MEASURES 
Air purifying respirator with organic vapor cartridges at 100 ppm. SCBA at 1000 ppm. Impermeable 
clothing, gloves, and boots. Eye protection. 

EMERGENCY MEASURES AND FffiST AID 
Wash skin with soap and water. Irrigate eyes immediately with large quantities of water. Remove 

from inhalation exposure and perform rescue breathing, if necessary. If ingested, do not induce 
vomiting and get immediate medical attention. 

SYMPTOMS OF EXPOSURE 
Acute: Eye, nose, throat, and skin irritation, drying and defatting of skin, respiratory tract irritation, 
dizziness, excitement, drowsiness, incoherence, staggering gait, corneal vacuolization, anorexia, 
nausea, vomiting, abdominal pain, dermatitis . 

Chronic: Central nervous system impairment, kidney damage, decreased pulmonary function . 
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ATTACHMENT C 

STANDARD OPERA TING PROCEDURES FOR 
EMERGENCIES DUE TO COLD AND COLD STRESS 

STANDARD OPERATING PROCEDURES FOR 
EMERGENCIES DUE TO HEAT AND HEAT STRESS 
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CXXD STRFSS 

Field operatioos duri113 winter IDQnths can create a variety of hazards for the 
employee. Frostbite, frostnip, a.m hypothermia can be experienced arrl, if not 
remedied, cause severe health effects am even death. Therefore, it is im­
portant that all employees are able to reco;nize the symptoms of these corrli­
tioos aoo correct the problem as quickly as possible. 

A. 'nIE EPFEnS OF au> 

Persons worldn; outdoors in temperatures at or below freezing may experience 
frostbite. Extreme cold for a short time may cause severe injury to the body 
surface or result in profourrl generalized coolin;, causi03 death. Extremities 
such as fingers, toes, aoo ears are mst susc:eptible. 

Prolon;ed exposure to extrema! cold produces the following symptaus: shiver­
in;, mmfxless, low body temperature, drowsiness, aoo mark oo mscular weak­
ness. 

Two factors influence the develqment of a cold injury: ambient temperature 
arrl wirrl velocity. Wirrlchill is used to describe the chilling effect of rrrn­
ing air in ccmbination with low temperatures. Table 1 shows a wi.rrlchill 
chart. As a general rule, the greatest incremental gain in windchill occurs 
when a wim velocity increases fran · 5 mph to 10 JIPl• Additionally, water 
corrlucts heat 240 . times faster than air. nierefore, the body cools dramatic­
ally wen personal protective e::JU.ipnent is remwed am clothin;; trderneath is 
perspiration-soaked. 

'lbere are three categories of cold-injury: frostnip, frostbite, am hypo­
thermia. 

1. Frostnip 

Frostnip is the initial symptan of frostbite am is characterized by a 
whitened area of the skin accanpanied by a burning or painful feeli03. 

Emergency care 

Warm the affected area either by body heat or wat1t1 (not hot) water. 

2. Frostbite 

Frostbite is local tissue ~ caused by exposure to low temperatures. 
Ice crystals focn, either superficially or deeply, in the fluids and un­
derlyin:J soft tissue of the skin. The nose, cheeks, ears, fi03ers, an:1 
toes are most cc 1111ouly affected. 

Frostbite symptans 

0 Skin is cold, hard, white, an:1 rumb. 

0 Skin~ be bl.isterin;. 
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0 Victim may not be in pain. 

0 In advanced cases victim experiences mental confusion. 

0 Judgment impairment. 

0 Victim will stagger. 

0 Eyesight failure. 

0 Unconsciousness. 

0 Shock symptans, followed by death. 

Frostbite Emergency Care 

Cover the frozen area arrl wacm the victim with extra clothin:; am blan­
kets. Bring the victim ioocors (if possible) aoo allorw victim to drink 
waDn liquids. 

Rewam the frozen area quickly by imnersion in wacn (not hot) water. 'Ille 
best temperature is between 102 an::1 105°F. 1bis procedure may take up to 
thirty minutes. The victim will experience greater aoo greater pain as 
tissues thaw. 

If wacn water is not available or -not practical to use, wrap the affec~ 
area in a sheet and warm blankets. 

'Severe swelling will darelq> rapidly after thawir¥3. Discontinue wacnirg 
the victim as soon as the affected area becanes flush. 

When the affecte:3 area has been waimed, have the victim exercise it. If 
the fingers or toes are ilwolved, place dry, sterile gauze between the 
digits to separate them. 

If travel is necessary, CXNer the affected parts with sterile or clean 
clothes am keep the injured areas elevated. Obtain medical assistance as 
soon as p::>ssible. 

It is important durin; treatment that you do ~: 

• Rub the affected area as rubbin:3 fIJ8f cause gangrene ( tissue death). 

• Allow. the victim to put the affected part near .a hot stove or fire. 

0 Break blisters. 

0 All01,,1 the victim to walk if the affected · area is the feet. (However, 
walking oo a frozen foot is better than staying in the cold. ) 

• Apply other dressin;s unless the victim is to be transp::>rted for medi­
cal aid. 

• Al.101,,1 the victim to snDke or. drm alc:oool. 
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It is important to protect the frozen area fran further injury, to warm 
the affected area rapidly, arrl to· maintain respiration. Never allorw the 
affected area to refreeze. This may lead to further damage aoo result in 
eventual anputation. 

It is also i.mp:)rtant to remember that areas that have had frostbite are ­
more susceptible to recurrent frostbite. 

3. HyPOthermia 

Hypothermia results fran prolon;ed exposure to the cold thereby loweri03 
the body's core temperature. Cold does mt necessarily ~an temperatures 
belor,,., freezi.0:3, as hypothermia can be caused by temperatures above 32°F 
when the person is hun;ry, wet, tired, arrl over-exerted. The target organ 
of hypothermia is the brain. 

HyPOthermia Synptans 

0 Severe shiverin;. 

0 Abnormal behavior characterized by decreased efficiency, decreased 
level of ccmnunication, forgetfulness, repetitive behavior, p:x:>r notor 
skills, p:x:>r judgment, am general ap!thy. 

0 Listlessness am sleepiness. 

0 Weakness, inability to walk, am repeated fallin;. 

0 Later stages inclooe collapse, stupor, unconsciousness, an:3 eventual 
death. 

Ourin; hypothermia, the body's thermoregulatx>cy mechanisms my shut oo.m. 
Shiverin; · is the body's wy of wallllir'3 itself. At ·9S°F, the body will 
produce maximum shiverin;. At 87.S°F, the body loses its cap3city to 
shiver. Table 2 _ lists the signs of hypothermia. The worker's exposure to 
cold should . be inmediately t.etminate:3 \l'hen severe shiveri.D3 becanes evi­
dent. 

It is important ·to note that if a victim is found in a rem:>te area, de­
spite the · death-like appearance, the person may be saved. All attetpts 
sh::>uld be~ to revive the victim. 

Hypothermia Emergency Care 

All stages of hypothermia are treate:3 by either passive or active re­
wannin;. Passive rewaIJZU.n3 is accauplished by better conservation of the 
pltient's body heat. However, the victim's thermoregulatx>ry mechanisms 
must be intact. 

Active r~ means heat is awlied to the victim by an external. 
source, either surficially an:Vor through the core. Treatment includes: 

• Preventin;J further beat loss. Remove the victim to wacn, dry place (oot 
of the wim, cold, am raWsrow). 

J ;; 
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0 Rem::)Ve wet clothin:3 piece-by-piece arrl dry the uooerlyi03 skin. 

0 Dress in several layers of warm, dry clothi03, givi03 preference to the 
central txdy core rather than the extremities. 

° Cover the victim's head, then wrap victim in blankets. 

0 If the victim is conscious, allow him/her to drink hot fluids. 

0 Monitor oral body temperature every 15 minutes. If body temperature 
falls below 96.S°F, the team JtSnber should not be allowed outside until 
body temperature returns to normal. 

In zoore ,severe cases of hypothermia, implement the above treatment but 
also institute saoe type of active rewa.rmir,;, includin3: 

- Electric i::ads or blankets 

- Bot-air blowers or heaters 

- Heated blankets or clothes 

- Ose of htnan body heat 

It is important to watch for signs of return of the normal thermo­
regulatory mechanisms (shiveri.n;, teeth dlatterir,;, •goose flesh•), aoo to 
m::>nitor mental status. 

Victim sb:)uld be transferre1 to a medical facility after the emergency 
care steps have been initiated and should rx:>t be allowed to return to work 
for at least 48 hours. 

If there has been severe hypothermia, the victim should not be considered 
dead despite his/her appearance. Treat the victim as stated al:xne am 
prepue for transfer to a medical facility. If the victim is p.iJseless am 
mt breathin;, perform CPR. 

Table 3 lists ihresb:>ld Limit Values for workir,; in the cold. 

WOrk-W~ Regimen 

If work is perfocned contiruously in the cold at an equivalent chill tem­
perature (fX."l') or below -7°C (2Qep-) heate3 wa.min; shelters ( tents, cab­
ins, rest roans, etc. ) shall be made available nearby am the workers 
encouraged to use these shelters at regular intervals, the fr~ncy de­
pen::Uo; on the severity of the envircnnental exposure. The cnset of heavy 
shiverin3, frostnip, the feelin3 of excessive fatigue, drowsiness, irrita­
bility, or eupb)ria, are : Wicaticns for imnediate return to the shelter. 
~en enterin; the heated shelter the outer layer of clothin3 shall be 
remc7led am the remainder of the clothin; loosened to permit sweat evapo­
ration or it change of dry work clot:hiff:1 provided. A c:haD3e of dry work 
clothin; shall be provided as necessary to prevent workers frm retumin; 
to their work with wet clothing. Deh}'dration, or the loss of bod-/ fluids, 
occurs insidiously in the cold envira111ent am may increase the SUSO!pti­
bility of the worker to cold injury due to a significant change in blood 
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flow to the extremities. Warm sweet drinks an:::i soups should be provided at 
the work site to provide caloric intake an:::3 fluid volume. D1e intake of 
coffee should be limite:3 because of diuretic an:::3 circulatory effect. 

For work practices at or below - 12°F (10°F) ECI', the following shall ap­
ply: 

1. The worker shall be under constant protective observation (oo&fy system 
or supervision). 

2. The work rate should not be so high as to cause heavy sweatin:J that 
will result in wet clothing; if heavy work nust be done, rest periods 
must be taken in heated shelters an:l opportunity for changin:J into dry 
clothir¥J shall be provided. 

3. New employee shall not be reguire::i to work full-time in cold in the 
first days until they becane accustaned to the workin; corrlitions arrl 
required protective clothin:J. 

4. The weight arrl bulkiness of clothir¥J shall be included in estimating 
the requir~ work performance am weights to be lifted by the worker. 

S. nie work shall be arranged in such a way that sittil'¥1 still or starrling 
still for lor¥J periods is minimized. Unprotected metal chair seats 
shall not be used. The worker should be protected fran drafts to the 
greatest extent possible. · 

6 . The workers shall be instructed in safety arr3 health procedures. The 
trainin3 pro;rcn shall incllrle as a miniJIUll instruction in: 

a . Proper rewaI'IZUn3 procedures arr3 appropriate first aid treacnent. 

b. Proper clot:hin;J pra:::tices. 

c. Proper eating am drinkin:J habits. 

d. Recognition of impeooin:J frostbite. 

e. Reco3nition signs 400 symptoms of impendi.n:; hypothermia or excessive 
coolin:J of the body even when shiverin; does mt occur. 

f. Safe work pra::tices. 

Special caution shall be exercised when working with toxic substances. 
Cold exposure may require reduced exp:)SUI'e limits. 

Eye protection for workers employed out-of-doors in a snow and/or ice­
covere:3 terrain shall be supplied. Special safety goggles to protect 
against ultraviolet light 400 glare (which can produce temp:>rary con­
jun::tivitis am/or temporary loss of vision) am blowiD;J ice crystals are 
r~re:3 where there is an expmse of snow CXJ11erage causin; a potential 
eye exposure hazard. 
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workplace m::mitorin; is required as follows: 

a. Suitable therm::metry should be arrange::i at any workplace where the 
envirorroental tenperature is bela.. 16°C (60°f) to enable overall can­
pliance with the requirements of the TLV to be maintained. 

b. Whenever the air tenperature at a workplace falls below -1 °C (30°f), 
the dry bulb temperature should be measured am recorded at least every 
four tx:>urs. 

c. In in:1oor workplaces, the win:3 ~ed soould also be recordErl at least 
every four hours whenever the rate of air movement exceeds 2 meters per 
secooo (5 nph). 

d. In outdoor work situations, the win:3 speed should be measured arrl re­
corded together with the air temperature whenever the air temperature 
is belQ.I -1 °C (30°F). 

e. The equivalent chill temperature shall be obtained £ran Table 1 in all 
cases where air movement measurements are required, am shall be re­

. corded with the other data whenever the equivalent chill tsuperature is 
belQ.I -7°C (20°F). 

F.mployees shall be excludErl fran work in cold at -1 °C (30°F) or below if 
they are sufferi.BJ fran diseases or taking medication which interferes 
with normal body temperature regulation or reiuces tolerance to work in 
cold envirorments. workers who are routinely exposed to temperatures below 
.-24°C (-10°F) with vim speeis less than S mph, or air temperatures btlow 
-18°C (0°F) with vim speeds atx,,.,e 5 mph should be ne:3ically certified as 
,suitable for such ~es. 

Trama .sustained .in freezi.1¥3 or subzero corditions r~res special atterr 
tim, because an injured worker is predisposed to secondary cold injury. 
Special prOYisions Jr11St be made to prevent hypotheilDia am secorrlary 
freezin;J of damaged tissues, in addition to prOYidi.rg for first aid treat­
ment. 

I 
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Temperature 

oC Op 

37.6 

37 

36 

35 

34 

32 
31 

30 
29 

28 

27 

26 

25 

24 

22 

99.6 

98.6 

96.8 

95.0 

91.4 

89.4 
87.8 

86.0 
84.2 

82.4 

80.6 

78.8 

77.0 

75.2 

71.6 
21 69.B 

20 

18 

17 

9 

68.0 

64.4 

62.6 

48.2 

TABLE 2 
DRAFT 

SIGNS OF HYPOTHKRKIA 

Clinical Signs 

"Normal" rectal temperature. 

"Normal" oral temperature. 

Metabolic rate increases in an attempt to compensate for heat 
loss. 

Maximum shivering. 

Severe hypothermia below this temperature. 

Consciousness clouded, blood pressure becomes difficult 
to obtain but react to light; shivering ceases. 

Progressive loss of consciousness; muscular rigidity increases; 
pulse and blood pressure difficult to obtain; respiratory rate 
decreases. 

Ventricular fibrillation possible with myocardial irritability. 

Voluntary motion ceases; pupils nonreactive to light; deep 
tendon and superficial reflexes absent. 

Victim seldan conscious. 

Ventricular fibrillation may occur spontaneously. 

Pulmonary edema. 

Maximum risk of ventricular fibrillation. 

cardiac standstill. 

Lowest accidental hypothermia victim to recover. 

Isoelectric electroencephalogram. 

Lowest artificially cooled hypothermia patient r.o recover . 
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THRESHOLD LIMIT VALUES WORK / Ii. ·UP SCHEDULE FOR FOUR-HOUR SHIFT• 

--

AIR TIMPEAATUR£ - SUNNY SKY NO NOTICEABLE VINO 5 MPH WINO 10 MPH WINO 15 MPH WIND 20 MPH \IIHD 
NUMBER NUMBER NUMBER NUMBER HUMBER 

MAIIMIJ4 OF HAUMIJ4 OF MAXIMUM OF MAXIMUM OF "4.AXIMVH OF 
oc (APPROX) OF WORK PERIOD BREAKS WORK PERIOD BREAKS WORK PERIOD BREAKS WORK PERIOD BREAKS WORK PERIOD BREHS 

l. -211° TO -2ao •15° TO -190 (NORMAL BREAKS} 1 (NORMAL BREAKS) I 75 MINUTES 2 55 MINUTES 3 40 HIHUTES 4 

t. -29o TO •31° -200 TO -240 (NORMAL BREAKS} l 75 MINUTES 2 55 MINUTES 3 40 MINUTES 4 30 MINUTES 5 

l. .32o TO .34o ·25° to •29° 75 MINUTES 2 55 MINUTES 3 40 MINUTES 4 30 MINUTES 5 HON-EMERGENCY IIOR~ 
SHOULD CEASE 

4. .35o TO •• 37o •30° TO -34o 55 MINUTES 3 40 MINUTES 4 30 MINUTES 5 HOH-EMERGENCY WORK 
SHOULD CEASE 

-35o to •39° 40 MINUTES 4 30 MINUTES 5 NOH-EMERGENCY WORK 0 5. -38° TO -39° ;:o SHOULD CEASE 

> ,. .400 TO •42° -400 TO -440 30 MINUTES 5 NON-EMERGENCY WORK .,, 
SHOULD CEASE 

-i 
7. .430 I BELOV -450 I BELOW NON-EMERGENCY WORK 

SHOULD CEASE 

Notest (1) Schedule appltes to ~oderate to heayy work actt,tty wtth wani·up beaks of ten (10) 1111nutes 1n a warm location. For Ltoht-to-Moderate Work 
(11•tted phys teat lltOY9ntent)t appty tht schedutt one step tower. For eu111ple, at •J0°F wtth ·no noticeable wtnd (Step 41. a worker at a Job 
wtth ltttlt phystc11 •ovetNnt should havt a 111ax111M1 work pertod of 40 111nutes wtth four breaks tn a 4•hour pertod (Step 5). 

(b) The fo110'1f1ng h suggested u a gutde for est1111attng wtnd veloctty 1f accurate 1nformatton h not avatlable: 5 mph: 11Qht flaQ moves; 10 
aph: ttght flag futly extended; 15 11ph: ratsts newspaper sheet; 20 mph: b10'1f1no and drtfttno snow. 

( c) If only tht w1ndchttt cooltng rate ts avatlabte, a rough rute of thumb for apptytno 1t rather than the temperature and wind velocity fac­
tors g hen above would bet (1) spec tat war11•up breaks shoutd be tn tt fated at a w tndch t 11 of a bout 1750 W/m 2; ( 20 1111 non -~erQency wor ~ 
should have cased •tor betO'II a wtndchtll of Z250 V/m2• In general the warm-up schedule provtded above slightly under compensates for the 
wtnd at the warftr t""Peratures, as1u11tno accttMattiatton and clothtno approprtate for wtnter work. On the other hand, the chart s119htly 
ovtr•c011pensates for tht actuat te111per1tur@t In the colder ranges, stnce w1ndy condtttons rarely prevail at extremely low temperatures • 

.._..,. .. ....,,.._.,... , .. ---~----~---- --..---..,-------,.,..-.... -
•Adapted frM Occupattonal Health I Safety Dtvtston, Saskatchewan Department of Labour. 

\.. ... ::,.·d il' 



DRAFT 
Field operations durirg the s~r n-onths can create a variety of hazards to 
the employee. Beat cramps, heat exhaqstion, and heat stroke can be experi­
enced: and if not renedied, can threaten life or realt.h. Therefore, it is 
i.mp:)rtant that all employees be able to recognize syrrptc:ms of these condi­
tions an:3 be capable of arrestin:; the problem as quickly as possible. 

A. 'IHE EFFECl'S OF HEAT 

As the result of normal oxidation processes within the tody, a predictable 
am:>unt of heat is generated. If the heat is liberated as it is fo~, 
there is no ch~e in body tE!Tiperature. If the heat is liberated m::>re 
rapidly, the body cools to a point at which the production of heat is 
accelerated aro the excess is available tD bring the body temperature back· 
to oormal. 

Interference with the elimination of heat leads to its accumulation and 
thus to the elevation of body temperature. As a result, the person is 
said to have a fever. When such a c:orrli tion exists, it produces a vicious 
cycle in which certain oody processes speed up and generate additional 
heat. 'l1len the txrly D.1St eliminate not ooly the oormal but also the addi­
tional quantities of heat. 

Beat produced within the body is brought to the surface largely by the 
bloodstream and escapes to the cooler s~roundings by a>nduction and ra­
diation. If air mvement or a breeze strikes the body, additional heat is 
lost be convect.ioo. However, when the temperature of the surroundi.rY; air 
beccmes equal to or rises abolle that of the body, all of the heat must be 
lost by vaporizaticn of the noisture or sweat fran the skin surface. As 
the air becanes ncre rumdd ( contains mre noisture) , vaporization f ran the 
skin slows cbwn. 'nlus, on a day when the temperature is 95 to 100°F, with 
high htmiidity and little or no breeze,, conditions are ideal for the re­
tention of heat within the body. It is oo such a day, or m:>re coom:>nly a 
succession of such days (a heat wave), that medical emergencies due to 
heat are likely t.o occur. Such eiergencies are classified in three catego­
ries: heat cranp;, beat exhaustion, and heat stroke. 

1. BEATGJ\MPS 

Beat cranps . usually a!fect pecple who work in hot enviroments w 
perspire a great deal. Loss of salt frau the body causes very painful 
cramps of the leg arrl abdauinal llllScles. Beat er aqlS also m8J result frau 
drinkin:; iced water or other drinks either too quickly or in too large a 
cpantity. 

Beat Crar?J? Symptans. The syrrpt:ans of heat cramp are: 

• Muscle crmxps in legs and abdanen, 
• Pain ac.'"CCIJ{8nyin; the cramps, 
• Faintness, and 
• Profuse perspiration. 

Beat Crmtp energency care. Rem:>Ve the patient to a cool pl.ace. Give him 
sips of liquids such as •Gatorz!de• Ot' its equivalent. Apply manual pres­
sure t.o the er~ mscl.e. RemJve the patient to a _hospital if there is 
aey indication of a nore serious pcoblem. 

l 



l 
,.· 
l 

2. HFAT EXHAUSrICN DRAFT 
Heat exhaustion occurs in imividuals workin:; in hot enviroruoonts, and may 
be associated with heat cramps. Beat exhaustion is caused by the p:x>ling 
of blood in ~ vessels of the skin. The heat is transported fran the 
interior of the body to the surface by the blood. The blOCXJ vessels in 
the skin becane dilated an:::1 a large arount of blood is p::>0led in the skin. 
'.Ibis condition, plus the blood {XX)led in the lower extremities when an 

irrlividual is in an upright p:)Si tion, may lead to an inadequate return of 
blood to the heart and eventually to filysical collap5e. 

Heat Exhaustion Symptans. The synq::>toms of heat exhaustion are: 

0 Weak pulse; 
0 Rapid and usually shallow breathi?J3; 
0 Generalized weakness; 
0 Pale, clanmy skin; 
0 Profuse perspiration; 
0 Dizziness; 
0 Orx::onsciousness: and 
0 Appearance of having fainted (the pi3tient resp,rrls to the same treat-

nett administered in cases of faintin;). 

Beat Exhaustion Dnergency care. RsD::>ve the p-3.tient to a cool place and 
rem:ne as much clothin; as possible. Acninister cool water, •Ga.torade, • 
or its equivalent. If possible, fan the patient contirually to rem:we 
heat by convection, l:xlt do not allow chill.i.n;1 or overcooling. Treat the 
patient for shock, and remve him to a medical facility if there is any 
indication of a IIX)te serious problem. 

3. HEAT S'l'iO<E 

Beat stroke is a profound disturbance of the heat-regulati.n; mechanism, 
associated with high fever and collapse. Scme~s this conditioo results 
in convulsions, unconsciousness, and even death. Direct exposure to sun, 
{X)Or air circulation, poor Etlysical conditioo, and advanced age (over 40) 
bear directly CXl the tendency to heat stroke. It is a serious threat to 
life end carries a 20 percent acrtality rate. Alcoholics are extremely 
susceptible. -

Beat Stroke Symptans. 1'be synptans of heat stroke are: 

• SUdden CXlSet; 
• ory, hot, and flushed skin1 
• Dilated pupils7 
• Early loss of conscioumess; 
• Full aid fast pulse1 
• Breathin] deep at first, later shallow am almost absent; 
• Muscle twi tdli03, gr0WlJ13 into convuls ions1 and 
• Body ten:perature reachin; 105 to 106•F or higher. 

Beat Stroke Emergency Care. Renetber that this is a true emergency. 
Transportaticn to a medical facility should not be delayed. Rem:>ve the 
patient to a cool envircnnent if possible, am re!IDV'e as DJCb clothi03 as 
possible. Assure an open airway. Reduce ~ tesiperature pcmptly, pref­
erably by wrnppiJ'l3 in a wet sheet or else by dousin; the body with water. 

2 
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If cold packs are available, place them urrler the arms, around the neck, 
at the ankles, or at any place where blood vessels that lie close to the 
skin can be cooled. Protect the patient fran injury duri03 convulsions, 
especially fran toogue biting. 

B. AVOIDAOCE OF HEAT-RELATrn ~ES 

Please note that in the case of heat cramps or heat exhaustion, •Gatorade• 
or its equivalent is sU3gested as part of the treatment regime. 'D1e reason 
for this type of liquid refreshnent is that such beverages will return 
rrudl-needed electrolytes to the system. Without these electrolytes, oody 
systens canoot ftnction prq)erly, thereby increasi.rl3 the represented 
health hazard. 'lberefore, \I/hen personnel are workin; in situations where 
the ambient tenp?ratures a.rrl hlmlidity are high, and especially in situa­
tions where protection Levels A, B, and C are require, the site safety 
officer must: 

0 Assure that all employees drinl< plenty of fluids c•Gatorade" or its 
equivalent); 

0 Assure that frequent breaks are scheduled so overheating does oot oc­
cur; and 

·
0 Revise work schedules, when necessary, to take advantage of the cooler 

parts of the day (e.g., 5:00 a.m. to 1:00 p.m. and 6:00 p.m. to night­
fall). 

0 Assure that workers are a:::climated before allowin; them to work for 
extended periods. Beat Wuces a series of physiological and ~ycho­
logical stresses that the iooividual worker must adjust to durin; the 
first week of heat exp,sute. ~rkers should slowly work into their 
peak work performance over a two week period. ~kers absent fran the 
site several days must be allowed to becane reacclimated. 

If protective clothing must be worn, especially Levels A and B, the sug­
gested guidelines for ancient teq,erature aoo maxim.Ju wearing time per 
excursion are given in the followin; 'l'able: 

SUggested-guidellnes for contimous use of 
Level A or Level B protection: 

Ambient 
TE!Iperature 

c•r> 
Above 90 
85 to 90 
80 to 85 
70 to 80 
60 to 70 
50 to 60 

Maxbun Wearin; 
Time per Excusion 

3 

(mirutes) 

15 
30 
60 
90 

120 
180 



C. REST-~ REXi IME DRAFT 
cne method of treasuri03 the effectiveness of employees' rest-recovery 
regim:! is by m:mitoring the heart rate. Tue "Brouha Guideline- is one such 
net.hoc]: 

0 During a three"."fflirute period, count the p.1lse rate for the last 30 
secorrls of the first minute, the last 30 secorrls of the second rninute, 
and the last 30 secorrls of the third minute. 

0 Double the count. 

If the recovery pulse rate during the last 30 seccnjs of the first minute 
is at 110 beats/mirute or less, and the deceleratioo between the first, 
secorrl, and third minutes is at least 10 beats/mirute, the work-recovery 
regime i s acceptable. If the enployee• s rate is above that specified, a 
lo~er rest period is required, accanpanied by an increase intake of 
fluids. 





HUT STRESS ~I TO\ ltG DRAFT 
NAXf:1 OATC/Til:C: 

SITE1 

CtJ<PAHY1 LCI:ATION1 

Pulae Rate Honitorino OOucond reat prior to first ■euuresent): 

Starting Ti .. , Puls~ Ratel beats/minute; 

rest ,0 uc.1 rHt )O; b/■ t 

rest 30 HC•I rest 60; b/11; 

rest 60 MC.I rest 60, b/■; 

Starting u .. ' Pul• Rates tie.ta/■inute; 

rat ,0 aee., mt ,a, b/■; 

mt 30 aac., rest ,0; b/■; 

~ 
rest ,o ue.; I mt'°' b/■; 

I 
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Starting Tiaes PuJ.• Ratel beata/ainute 1 
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rest 6a aec., mt ,o, b/•t 
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mt ,o aec., rest 60; b/•t 

NSl 60 MC.I t mt'°' b/•t 

Mrthod of Mpasurewnts 

CarotJ.d Artery• t lnatnaent (apecify type), 

Self~tenained l leoorteda 

Site Safety Officers (Conuactorh (Contnr:t tbnitor) 
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Site Safety Officer 
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ATTACHMENT D 

ON-SITE DOCUMENTATION FORMS 





PLAN ACCEPTANCE FORM 

PROJECT HEALTH AND SAFETY PLAN 

I have read and agree to abide by the contents of the Health and Safety Plan 
for the following project: 

Signed 

Date 

Return to Office Heal th and Safety Representative before starting to 
work on subject project work site . 

ES- COR-13(4/87) 
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SIT!Z 

SITE LOC>.TON: 

REPORT PR.l:P>.RED BYZ 

INCIDENT CATEGORY 
(check all that apply) 

_ Injury 

Near Mi•• 

INCIDENT REPffiT 
Page 1 of 6 

Inc. rpt. no. : 

DRAFT 

---

O>.T! or ~PORT 

Illneaa 

Fire 

--------

TITLE 

Property Damage 

Chemical Exposure 

Motor Vehicle _on aite equipment_ Electrical 

Mechanical Other 

Phit A>!P TIMI Of INCIDEHT -------------------
par r pt 1 v e Eeport ot Incident: 
(Provide autticient detail ao that th• reader may tully 
understand the actions leading to or contributinq to the 
incident, the incident occurrence, and action• tollovinq the 
incident. ~ppend additional aheeta of paper it neceaaary.) 
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DRAFT 
INCIDENT REPORT 

Page 2 of 6 
Inc. rpt. no . : ---

f lilitftSSES TO INCIDENT 

l. NAM!: COMPANY AODRE~~s-,,-s_____________ ---------
/ TELEPHONE NO. ______________________ _ 

2. N>.M? COMPANY ADDR.E=s~s------------- ---------
TELEPHONE NO. -----------------------

ltPVElES 

FIRST INJVRtP P!RSQN 

Name and Addr•a• o! Injured: 

SSN: Aqe: --- 6ex: ---
Year• o! Service: Tim• on Pre ■ ent Job: 

Title/Clas ■ i!ication: 

6everity ot Injury or Illn•••= __ Non-di ■ u:,ling 
Oi ■ ablinq ~edical Treat.ltent 
fatality 

tatimated Nwwer o! Day• Avay TrO'll Job: 

Natura o! Injury or Illn•••z 

Tract\lre■ 
Dislocation~ 

Heat Burn• Cold !x.:,o•ur• 
Che..mical Burn■ - rros~it• 
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INCIDENT REPOOT 

Page 3 of 6 

DRAFT 

Inc . rpt . no . : __ _ 

6p1:ain• 
kbrasiona 

Radiation Burne Heat 6troke 
Brui••• Heat 

Exhauation 
Laceration• Bli•t•r• Concu■■ ion 
Puncture• Toxic Re1piratory~•u.r• 
raint/Dittine••- !it•• 
Respiratory A1~•r;y Toxic 

Dermal All•rvY 

Part of Body A!!ectedz 
Degre• o! Diaabilitya 

Date Medical Cara wa ■ Received: 
Where Medical Care wa ■ Received: 
iddrea• (if of!-1ite)1 

I! Hospitalized 
Name, ).ddrea• and Telephone No. of Hospital: 

Name, ).ddre•• and Telephone No. of Phy1icia..n 

srco~p I~JYFtP P!RSOH 

Name and ~ddrea1 of Injured: 

Sax: 

Inqe ■tion 

6SN: Aqe: ___ _ - ---
Year■ or Servicaz Tis• on Pr•••nt Job: 

'I'itle/Claa ■ ifications 

severity of Injury or Illn•••s __ Jon-diae.blinq 
Oiaabling XedicaJ Treaua.nt 
?atality 

tati~ated N\llr4ber 0! Oay■ Avay Fro2 Job: 

Nature ot Injury or Illne ■a: 
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DRAFT 
INCIDENT REPOOT 

Page 4 of 6 

Clo~eification ot In1ur:yi 

Fracture• 
Di ■ location• 
Sprain• 
ADra ■ ions 

Heat Burn• - Chemical Burn■ 
- Radiation Burna == Bruiaes 

Inc . rpt. no.: _ _ _ 

Cold Expo•ur• 
- rro•tbit• 
- Beat stro~• 
- Heat 
- !Xhauation 

Laceration■ Blister• concuaaion 
Puncture• - Toxic Respiratory Expo•ur• 
Faint/Diizine•s- Bit•• 
Respiratory Allergy - ~oxic 

- Ingeation 
Dennal All•r-VY 

Fart o! Body A!!ectedz 
Degree o! Disability: 
Date Medical Cara vas Received: 
Where Medical Care vaa Received: 
Addreaa (it o!t-aite)z 

I! Hospitalized 
Name, ~ddr••• and Telephone ~o. o! Roapit..lz 

Name, Address and Telephone No. o! Phyaician 

(l! zor1 ~an tvo injuriea, ~rovid• in!on.ation on •eparat e 
ah1et}. 

PROPERTY Pl:&C% 

Br1~f ~~~:iption of Property ~,~gfd 

t1timate ot d&mage: •-----------------





I~C!DENI LOCATION 

!NCIDtITT ANALYSIS 

INCIDENI' REPOOT 
Page 5 of 6 

DRAFT 
Inc . rpt . no . : __ _ 

Causative agent ~ost directly related to accident (Obj•=~, 
substance, material, machinery, equipment, condition■): 

Was weather a factor?z 

Unsafe ~echanical/phy ■ ical/environmental condition at t~• 
o! incident (B• ■pecitic)1 

Unsafe act by injured and/or other■ contributinq to th• 
incident (B• ■peci!ic, mu■t b• ansvered)z 

Personal factor■ (Improper attitude, lack of Jc:novledq• or 
•~ill, •lov reaction, !ati<]Ue)1 

on site Inci~ent• 
IAvel of peraonal protection •quip~•nt required in S~t• 
Safety Plan: ________ _ 

Modificationas ____________________ _ 

wa1 injured using required equipment?z __________ _ 
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DRAFT 
INCIDENT REPORT 

Page 6 of 6 
I nc . rpt . no . : __ _ 

I! not, how did actual equip~ent use dit!•r !rom plani 

ACTION T>J<tN TQ PRtvtt!T BECt.!RR!J!ct 
(~• very apec1t1c. What ha• or will be done? 
dona? Who ia the responsible party to 
correction ia ~ada?) 

l~ClDENI RrP9BI C9XJ>LUtt? ~X 

Whan ~ill it be 
inaur• that th• 

RSO ~Am• Printed RSO 61gnat.u.r• 

OTHtBS PMTlCIP~TING IN IMSTIGATlOH 

Nu• Printed Signature Title 

Na:.• Printed Signature Titlo 

Naite Printed Signature Title 





INCIDENT FOLLOW-UP REPORT 

DRAFT 
Incident No. : Date of Incident: -------
Site Name: Project No. : 

Follow-up Prepo:ed By: ____________ _ Date: 

Outc~me of Inc~~~~:: 

Physicians Recc~~e~dar : o~s: 
First Injured ~e:~on: ------------------------
Second Injured Pe:son: ------------------------
Other Injured Pe:sons: ______________________ _ 

_ Date Returned to Work: 
First Injuried Person: 

( Second Injured Person: 

other Injured Persons: 

Have correct1ve act:1ons recorranended by 1nvest1gation bee~ implemented ., If 
not, explain vhy not. What alte:native actions have beer. ~en? 

:n~e~c!~~c~c~ :t~~= 
~J2:'.4= ? : : ~.::::: 

ATIAOi ANY AD~ITIONAL INFORMI.T:o:; 
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Date of 
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SCBA 
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satisfactory ChecJc-OUt 
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Site lie.al.th and Safety Officer Date 

or ES Project Man.ager 

Date 
Cleaned 

Ret:tlril to Office Health and Safety Repre!!lentative at the completion of 
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To Use (Initials) 

Site Rea.1th and Safety O!ficer or 
ES Project Manager 

.Cartridges Changed 
Prior to Ose 

(Ye!!• NO, N/A) 

Date 

Total~ 
on carttida-e 

Return to 0!1'.ice Health and satety Repre!!entat:ive at the completion of field 
act:i.vitie.s. 
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RESPfRATORY PROTECTION PROGRAM 
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1.0 OBJECTIVE 

The ohjective of the Respiratory Protection Program is to provide Engineering-Science, Inc . 
(ES) Northeast Operations field personnel with sufficient information and guidance to 
adequately protect themselves from potential inhalation hazards during hazardous waste or 
industrial field operat ions. The use of respirators to protect personnel from inhalation 
hazards is permitted hy OSHA under 29 CFR Part 1910.134 when other more positive 
methods of protection , such as engineering controls (e.g ., ventilation) or work practices (e.g., 
substitution) are not feasible. 

2.0 NEED FOR RESPfRATORY PROTECTION 

OSHA has established safe exposure levels for various airborne contaminants that may be 
encountered at sites during field operations. If worker exposure to these substances exceeds 
the OSHA permissible exposure limits, OSHA requires that feasible engineering co ntrols and 
administrative measures be instituted to reduce worker exposure to within acceptable levels . 
If controls are not feasible, employers are required to provide the appropriate, approved 
respirators for employee protection. Because of the nature of site work in general, traditional 
industrial hygiene engineering controls are not usuall y feasib le. Hence, respirators must be 
relied upon as a means for protecting workers at hazardous waste sites. All respiratory 
protection practices for ES Denver personnel, including selection and use, shall be in 
accordance with this program . 

3.0 MINIMUM REOUfREMENTS OF AN ACCEfYfABLE RESPfRATOR 
PROGRAM 

OSHA has es tablished the requirements for a minimally acceptable program under 29 CFR 
Part 1910.134. A copy of this standard is included as Appendix A in this manual. Elements 
that must he incorporated into an OSHA-acceptable program include the following: 

4.0 

• Approved res piratury dev ices must he properly selected. 
• A determination must he made regarding the need for respiratory protective 

devices. 
• An employee trai ning program must he established in which th e employee 

becomes familiar with the respiratory protective devices and is trained in th l.'. 
proper selecti\ln and use of respirators and their limitations. 

• There must he provi sions for: 
The proper maintenance, storage, inspection and repair of respirators. 
Testing for th e proper fit of the respiratory protective equipment. 
Medical screening of employees to determine if they are physically abl e to 
perform th eir assigned work while using of respiratory protective equipment . 

• Written standard operat ing procedures for th e selection and use of resp iratory 
protect ive equipment. 

ESTABLISHMENT OF THE RESPfRATOR PROGRAM 

Personnel with specific respo nsibiliti es for the impl ementation of the program include the 
following: 
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4.1 OFFICE HEALTH AND SAFETY REPRESENTATrVE (PHILUP HUNT, 
C.LH.) 

The Office Health and Safety Representative is responsible for: 

4.2 

• 
• 
• 
• 
• 
• 
• 

Administering the respiratory protection program . 
Setting up and conducting training program . 
Selecting and working with a medical co ntractor. 
Ensuring the office has the necessary respiratory protective equipment . 
Scheduling and conducting fit testing . 
Development of written standard operating procedures guiding the selection 
respiratory equipment. 
Maintaining fit test and medical records . 

HEAL TH AND SAFETY EQUIPMENT MANAGER 

The health and safety equipment manager reports to the Office Health and Safety 
Representative and is responsible for the following: 

4.3 

• 
• 
• 
• 

• 

The inspection , maintenance and deaning of respirators . 
The proper storage of respirators . 
Maintenance of records for the repair of respirators . 
Maintaining an adequate stock of cartridges for air purifying resrirators. This 
person must ensure self-contained hreathing apparatuses are filled with Grade 
D or better hreath ing air. 
Distributing respirators to field team members . 

PROJECT HEAL TH AND SAFETY OFFICER (PHSO) 

All hazardous waste and industrial field investigat ions shall have a Project Health and Safety 
Officer. This individual reports to the Office Health and Safety Represe nt ative and is 
responsible for the following: 

4.4 

• Ensuring that any team member conducting a field invest igat ion has received 
tra ining in th e selection and use l>f respirators and has th e eq uipment 
necessary tu Cl>nduct the invest igati on safely. 

• Determining the degree of respiratory protection required for each fi eld task 
or operation. 

• Ensuring site-spec ifi c training is performed prior to onsite activities . 
• Maintaining reco rds of respirator use. 

PROJECT STAFF 

All project team members must read and co nform to the Project Health and Safety Plan. 
Employees must present a copy of their fit tf.S t log to the equipment manager in order to 
receive a respirator . Employees are to perform daily inspections and cleaning of their 
ass igned respirator. In the field respirators shall be sto red in a convenient , clean and sanitary 
location when not in use . Workers must report any perceived problems or difficulties with 
respi ratory protecive equipment to their Project Health and Safety Officer. These 
malfunctions may include, but are not limited to, the following : 
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5.0 

• 
• 
• 

Percerti nn of odor while wear ing a respirator . 
Resi stance in breathing during respirato r use . 
Fati gue due to respirator use . 

RESPIRATOR SELECTION 

The investigation of hazardous waste sites presents workers with a numher of environmental 
conditions , some of which are hetter defined th an others. It is not th e purpose of this 
document to provide precise decis ion log ic criteria encompass ing every potential 
env ironmental situation. Each situation is unique. This document recognizes th at many 
dec isions concern ing respiratory protection selection involve aspects of risk assessment. This 
procedure ensures th at all relevant data are co nsidered in the process of conducting 
respiratory proectection ri sk assessments , resulting in the selection of spec ific respiratory 
protective equipment items appropriate for protection against hazardous chemi cal ex posure. 
Steps to take include: 

ST-6- 17 

I . Ass imil ate all availahl e info rmati on pertaining to th e hazard inc luding: past 
acti vit ies, suspected materials. histo ri cal information , land use, analytical data , 
nature of current activiti es, etc. 

2. Evaluate th e relevance and timeliness of the data to determine th e 
appropr iate protective level needed for the task. 
a) Is th e analyti cal data re levant7 

b) Was the past sampling or monitoring conducted during the same 
season as is anti cipated for the acti viti es planned? If not, what 
implication might thi s hold? 

c) Was past sampling or monitoring co nducted from a med ium which is 
pertinent to th e evalu at ion of hazards assoc iated with th e act ivities 
spec ified in the task work plan? 

3. Identi fy suhstances present at th e work area . 
4. Utili zing th e suhject areas listed below, evaluate all of th e known or suspected 

chemi cals on site. Topics requ iring elahorat ion are deta iled in th e deci sion 
log ic cr iteria section (see Figure 1 ) . 
a) Permiss ihl e Exposure Limits (PEL) , Threshold Limit Valu es (TL V) 
h ) Eye irritat ion potenti al for substance (see beluw. dec ision log ic criteria 

secti on). 
c) Warning properties uf substance (see below, dec ision logic criteri a 

section). 
d) Immediately Dangerou s to Life and Health (IDLH ) cocnentrati ons 

(see below, decision log ic criteri a section). 
e) Any poss ibility of poo r so rbent effic iency at IDLH co ncentrations and 

below. 
f) 

g) 
h) 

i) 

Is th ere a poss ibility of severe skin irritation resulting from skin 
cuntact with co rrosive gases (see below. dec ision log ic criteri a). 
The vapor pressure of the suhstance. 
Any possibi lity of high heat of reaction with sorhent material 10 

cartridge or canister (see below. dec ision log ic criteri a) . 
Is there a possibility of shock sensitivity of chemical heing so rbed onto 
the cartridge or canister (see below, decis ion logic criter ia) . 
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FIGURE 1 

DECISION LOGIC FLOW CHART 
ON CHOOSING APPROPRIATE RESPIRATOR 

• Identified Air Contaminant? Oxygen Deficiency ? 

i 
TLV Exceeded? 

YES NO 

i 

I 
SCBA 

Must Be Worn 

IDLH Exceeded? No Respiratory 
Equipment Needed 

• YES 

SCBA 
Must Be Worn 

~ 
NO 

~ 
Adequate 

~ 
NO 

SCBA 
Must Be Worn 

Warning Properties? 

i 
YES 

+ 
Protective Factor Of 

Mask Adequate? 

i 
YES 

i 
NO 

SCBA 
Must Be Worn 

Service Limit Concentration 
Of Canister /Cartridge Adequate? .. .. 
YES NO • Appropriate 

Air-Purifyi n g Respirator 
Can Be Used 

SCBA 
Must Be Worn 
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5. 

6. 

5. 1 

5. 1. 1 

Determine th e ph ys ical state(s) of th e substance as it 1s Ii kel y to he 
encountered at th e hazardous waste site. It will he ei th er: 
a) a gas or vapo r; 
b) particulate (dust, fume, or mi st), or 
c) a combination of (a) and (b). 
Oxygen deficient atmospheres (ANS I Z88 .2- 1980) -- air-purifying respirators 
shall not be worn in environments defic ient in oxygen ( < 19.5 % by volume or 
partial pressure less th an 100 mm of mercury) . 

DECISION LOGIC CRITERIA 

Skin Adsorption and Irritation 

A supplied -air suit may provide sk in protection from extremely toxic substances which may 
be absorbed through the skin or cause severe sk in irritation. Most information concerning 
skin irritation is not quantitative but rath er is presented in commonly used descriptive terms, 
such as "a strong sk in irritant , highl y irritating to th e sk in" and "corrosive to th e sk in. " 
Decisions made concerning sk in irr itation are judgmental and are often based on this non­
quantitative in fo rmation. As a guid eline fo r th e use of th e supplied-air suit for substances 
that are sorbed through th e skin , a s ingle skin penetrat ion LOSO of 2 g/kg fo r any animal 
spec ies is used. 

5.1.2 Poor Warning Properties 

Air-pur ifying uevi ces cannot be used to protect against organic vapors with poor warning 
propert ies. Warni ng properti es includ e odor, eye irritation, taste imparting characteri stics, 
and respiratory irritat ion. Warning propert ies provid e an indication to th e wearer of poss ible 
cartridge exhaustion or of poor face piece fit. Ad equate warni ng properties can be assumed 
when th e substances odor, taste. or irritation effects are detectable and persistent at 
concentrations at or below the permiss ible exposure limit. 

If th e odor or irritation threshold of a substance is more than two times greater than the 
PEL. thi s substance should be considered to have poor warning properties. Some substances 
have ex tremely low thresholds of odor and irritat ion in re lation to th e permiss ibk ex posure 
limit. Th ese substances can be uetedeu by a worker \,·ith in the face piece of the respiratm 
even when th e respirator is functi oning properly. These substances are consiu ered to ha ve 
poor warn ing properti es (see Tab le I). 

Although 30 CFR Part 11 *1 does not spec iti ca ll y eliminate the use of air-pu rifying respirators 
fur pes ti ciues with poor warning 1m1perties, prudent prad ices dictate th at a res piratur should 
not be useu to protect aga inst any substance with poo r warning properties. 

* The primary technical cr iteri a fo r what constitutes a permiss ibl e respirator is 
determined by th e technical requirements of 30 CFR Part 11 (Department of Interior, Bureau 
of Mines. Resp irato ry Protective Devices and Test for Permiss ibility) . 
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5.1.3 Sorbentc; 

There are certain limitations to the use of sorhent cartridge/canister respirators. When the 
following conditions exist , a sorhent cartridge is not recommended : 

5.1.4 

• A cartridge/canister air-purifying respirator can never he used when evidence 
exists of immediate (less than 3 minutes) breakthrough time at or below the 
IDLH concentration. 

• 

• 
• 

• 

An air-purifying canister/cartridge respirator shall not be used when there is 
reason to suspect that the sorbent does not provide adequate efficiency 
against the removal of a specific contaminant(s) that may be encountered at 
the site. 
Where there is reason to suspect that a sorbent has a high heat of reaction 
with a substance, use of that sorbent is not allowed. 
Where there is reason to suspect that a substance sorbed onto the surface of 
a cartridge or canister is shock sensitive, use of air-purifying respirators is 
prohibited. 
For concentrations of organic vapors which exceed 1,000 ppm (IO times the 
PEL for quarter masks or 50 times the PEL for full facepiece masks). Note: 
this respirator will not be selected if the contaminant or its concentration are 
unknown. 

Eye Irritation 

The decision of whether to use a full-face respirator or a half or quarter-face respirator is 
often made by considering the chemical's potential for producing eye irritation or damage. 
The following guidelines deal with eye protection. 

Any eye irritation is considered unacceptable for routine work act1v1t1es. Therefore, only 
full-face respirators are permissihle in contaminant concentrations that produce eye irritation. 
For escape, some eye irritation is permissible if it is determined that such irritation would not 
inhibit escape and such irritation is reversible. 

In instances where quantitative eye irritation data cannot be found in literature references , 
and theoretical considerations indicate that the suhstance should not he an eye irritant , 
half-fa ce piece respirators are alluwed. 

In cases where a review of the literature indicates a suhstance causes eye irritation hut nu eye 
irritation threshold is specified , the full-face piece respirators can be used. 
Immediately dangerous to life or health (IDLH) 

The definition of IDLH provided in 30 CFR I 1.3(t) is as follows: 

"Immediately dangerous to life or health" means conditions that pose an immediate 
threat to life or health or conditions that pose an immediate threat of severe exposure 
to contaminants, such as radioactive materials , which are likely to have adverse 
cumulative or delayed effects on health." 

The purpose of establishing an IDLH exposure concentration is to insure that the worker can 
escape without injury or irreversible health effects in the event of failure of the respiratory 
protective equipment. The IDLH is considered the maximum concentration above which only 
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Compounds 

Tahle l 

Comparison of Selected Odor Thresholds 

and TIVs for Chemical Compounds 

Odor Threshold (ppm) 

Group l - Odor Threshold and TLV Approximately the Same 

Cyc lohexane 300 
Cyclohexanol 100 
Epichlorhydrin 10 
Eth ylene diamine II 
Hydrogen chloride 10 
M eth yl acetate 200 
Methylamine 10 
M ethyl chl oroform 500 
Nitrogen dioxide 5 
Propyl alcohol 200 
Turpentine 200 

Group 2 - Odor Threshold from 2 to 10 Times the TL V 

Acro lein 
Ac rylunitril e 
A ll y! alcohol 
A rsine 
1.2-Dichl oroeth ylene 
Dichloroetlt yl ether 
Dimeth yl acetamide 
Eth yl benzene 
Hydrogen selenide 
lsoprnpyl glyc idyl ether (I GE) 

0.2 
21.0 
7.0 
0.21 

500.0 
35.0 
46.0 

200.0 
0.3 

300 .0 

TLV (ppm) 

300 
50 

5 
10 
5 

200 
10 

350 
3 

200 
100 

0.1 
2. 0 
2. 0 
0.05 

200 .0 
5.0 

10 .0 
100.0 

0 .05 
50 .0 

Group 3 - Odor Threshold Equal to or Greater than l 0 Times TL V 

Brnmllfu rm 
Camphor (synth eti c) 
Carbon tetrachl orid e 
Chlnruacetophenone 
Chl oro form 
Chl oropicrin 
Diglyc idy l ether (OGE) 
Dimeth yl furmamid e 
Eth ylene oxide 
M eth yl fo rmate 
M ethanol 
M eth yl cyclohexanol 
Phosgene 
Toluene 2.4-diisocyanate (TOI ) 
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530. 0 
1.6-200 

75.0 
1.0 

200.0 
1.0 
5.0 

100.0 
500. 0 

2000.0 
2000.0 
500.0 

1.0 
2.0 

0.5 
2. 0 
5.0 
0.05 

10.0 
0.1 
0. 1 

10.0 
1.0 

100.0 
200 .0 

50.0 
0. 1 
0 .005 



a highly reliahle positi ve-pressure self contained hreathing apparatus is permitted . Since 
IDLH values are conservati vely set. any ap proved resp irator may he use<l up to its 
maximum use concentration helow the IDLH. 
In establishing th e IDLH concentration the following factors are consi<lere<l: 

I . Escape without loss of life or irreversibl e health effects. Thirty minutes 1s 
cons idered the maximum permissible ex pos ure time for escape. 

2. Severe eye or respiratory irritation or other reactions which would prevent 
escape without injury . 

IDLH should be determined from the following sources: 
I . Specific IDLH concentration provided in the literature such as the AIHA 

Hygienic Guides and the NIOSH Pocket Guide to Chemical Hazards 
2. Human exposure data 
3. Acute animal exposure data 
4 . Acute toxicological data from analogous substances. 

The following guidelines should be used to interpret toxicological data reported in the 
literature for animal species: 

5.L6 

I . Where acute inhalation exposure data (30 minutes to 4 hours ) are availahl e 
for various animal species th e lowest exposure concentration causing death 
or irreversible health effects in any species is determined to be the IDLH 
concentration. 

2. Chronic exposure data may have little relevance to the acute effects and 
should not be used in determining the IDLH . 

Protection Factors 

The protection factors of respiratory protection devices are a useful numerical tool to aid 
in the selection of appropriate respiratory protection. Protection factors measure the 
(werall effectiveness of a respirator. 

The protection factor uf a given respiratur fur a specific user multipli ed hy th e PEL fur a 
given substance is th e max imum allowable co ncentrat ion of that substance for which th e 
respirator may be used . For example, if th e protection factor for a full-face mask 
respirator is 50 and substance X has a PEL (or TLV) of 10 ppm. the full-face mask 
respirator will provid e protection up to 500 ppm (see Table 2). 

5.1.2 

5.1.2.1 

Respirator Types 

Air-Purifying Respirators 

As mentioned earlier, an air-purifying respirator can be used only if the atmosphere 
contains greater than 19 .5 percent oxygen and the contaminant is present at a 
concentration below the IDLH level. Another important consideration is that the 
contaminant in question has properties which will alert the user that the filter or sorbent 
is about to be exhausted. The various types of air-purifying respirators utilized by Atlanta 
are I isted below. 
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5. 1.2.2 Half-Ma.-;k Respirators 

A half-mas k respirator tits from und er the chin to ahove the nose. One or two cartr idges 
are used to filter th e air and discarded once the use limits are reached . Whereas th e 
quarter-mask is approved fo r onl y dusts, the half-mask has approved cartridges for 
pesticides, organi c vapors , dusts. mi sts, fumes, ac id gases, ammonia, and several 
comhinations. 

5. 1.2.3 Full Face Mask Respirators 

The whole face. includ ing th e eyes, is protected hy the full face mask. It gives 
5 times th e protection of a half-mask (fu ll face mask PF = 50, half-mask 
PF = I 0) . Full Face mas ks are more expensive, hut th e added protection is certainly 
advantageous, no matter how small th e risk in a given situation . 

5. 1.2.4 Atmosphere Supplying Respirators 

Atmosphere suppl ying respirators prov ide from 5 minutes to several hours of hreathing 
air. The amount of protection provided is based upon the type of face piece and its mode 
of operation. The full face mask provides the hest protection. 

Of th e three modes of operation. conti nuous , demand, and pressure-demand , th e 
pressure-Jemand mode provid es th e hest protection. 

There are two types of atmosphere supplying respirators that th e Atlanta office uses: 
ai rline and self-contain ed breathing apparatus (SCBA). A desc ription of each is presented 
below. 

5.2.4. I Airline Respirator 

This respirator uses an airline to transport cl ean compresseJ air to th e wearer. Th e mode 
of operation ma y he ei th er cont inuous. demand. or pressure-demand . This respirator may 
he wurn in an IDLH envi ro nm ent if: (I) it is pressure-denund type. and (2) it 
incorporates an escape SCBA intl> the system, howe,·cr. nu mure th an 300 feet of airline 
is all oweJ . 

5.2.4.2 Self-Contained Breathing Apparatus 

The self-co ntained breathing apparatus (SC BA) allows the wearer to carry a cylinder of 
compressed air or oxygen without the co nfinement of a hose ur airline. 
The North 80 I anJ MSA Ultralite are the two types uf SCBAs used hy Engineer ing­
Science. Both are open-circuit SCBAs. The North resrirator is approved fo r demand and 
pressure demand modes. Greater protection is atfordeJ, however. when these resp irators 
are operated in th e pressure demanJ mode. 

5.2.4.3 Escape 

Engineering-Science will prov ide and ensure th at all employees will carry an escape 
respirator where exposure to ext remely tox ic substances may occur. (An extremely tox ic 
substance is defin ed as a gas or vapor hav ing an LC50 equal to or less th an 10 ppm) . An 
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Table 2 

Selected Respirator Protection Factors 

Type of Respirator 

Air-purifying 
quarter-mask 
half-mask 

Air-line 
quarter-mask 
half-mask 

Hose mask 
full facepiece 

SCBA , demand 
quarter-mask 
half-mask 

Air-purifying 
full facepiece 

Air-line, demand 
full facepiece 

SCBA, demand 
full facep iece 

Air-line , pressure-demand , 
with escape provision 

full fa cepiece (no tt:st required ) 

SCBA, pressure-demand or 
positive pressure 

full facepiece (no test required) 

For additional information consult ANSI Z88.2 - 1980 . 
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Protection Factor 
(Qualitative Test) 

10 
10 

10 

10 
10 

50 

50 

50 

10,000 + 

10,000+ 



escape SCBA must have at least 5 minutes of hreathing air stored in a small cylinder or 
coi led stainless-steel tuhe. Escape devices should never he used for entry into hazarJous 
atmospheres. 

4 .3 SELECTION OF RESPrRATORS USING ACflVITY 
MEASUREMENTS 

Id entification and evaluation of the contaminants that exist at a particular time provide 
the basis fo r selection of a respirator. However, real-ti me monitoring of activities at sites 
will be conducted using direct reading air monitoring instruments as the index of hazard. 
Therefore, respirators must be selected prior to initiating an activity, based on 
characterizations of groundwater and soils, knowledge of the area and assoc iated waste, 
and previous measurements of worker exposure levels for the same or very similar tasks 
under similar conditions. Once a level of protection has been chosen, it can be modified 
hased on real-time activity measurements , supp lemented with hackground information and 
professional judgment. 

Below are th e allowed modifi cations. Please note carefully the · qualifiers . 

• Level B to Level D 

This modification may he made in the sustai ned ahsence of vo lat il es or particulates as 
measured on real -time equipment and at the direction of the PHSO . 

• Level C t< > Level D 
Sarni:! as Level B to Level D 

• Level D tn Level B 

May be made at the direction of the PHSO based on the magnitude of the measurements 
and on profess ional _judgment . 

• Level C to Level B 

Pamissible at the Jirt!ct iun uf th e PHSO in cases whert! total vo latiles or parti cul ate 
mt!asurements exceeJ th e. prt!set action level bas~d un characterizat ion on tht! apected 
contam inants . 

• Level D tu Level C 

Per miss ible at th e direction of th e PHSO wh en total volatiles or particulates exceed th e 
preset action level haseJ on characterization of th e expecteJ contaminants and when PEL­
TW A measurements are being taken concurrentl y. 

• Level 8 tu Leve l C 

May be made at th e Jirection of the PHSO only when the contaminants and their 
concentrations are known. This modification should not be used without suhstant ial 
knowledge of all the chemicals involved and their expected hehavior in relation to change 
in concentration and effect on absorbent cartridges . 
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6.0 

6.1 

TRAINING AND FITTING 

TRAINING 

Selecting the respirator appropriate for a given hazard is important. hut equally important 
is using the selected dev ice properly . Proper use can be ensured by careful training of 
users and by maintenance of respiratory protective dev ices. 

Engineering-Science requires respirator training as part of the initial training course 
conducted for workers who are to perform hazardous waste or industrial field operations. 
Additionally, the ES Denver office requires respirator training to be incorporated into the 
annual refresher training provided to employees performing hazardous waste activities. 
Both trainings will address the subjects in Table 3. Project-specific respirator training 
should be offered by the Project Health and Safety Officer as part of the initial site­
specific training. 

6.2 RESPIRATOR FITTING 

The proper fitting of resp iratory protective devices requires the use of a fit test. The fit 
test is needed to determine a proper match between the facepiece of the respirator and 
th e face of the user. 

The test subject shall be given the opportunity to choose the most comfortable respirator 
from various s izes and manufacturers . The test subj ect shall hold each facepiece up to th e 
face and eliminate th ose which do not provide a comfortable fit. 

The most comfortabl e mask is donned and worn fo r at least 5 minutes to assess comfort. 
The test subject should evaluate the following points: 

• The position of the mask on th e nose. 

• The room available for eye protection or prescr iption inserts . 

• Th e rnom available to talk . 

• The pusition of the mask on the face and cheeks . 

After th e suhj ect has Jetermined the respirator uf greatest cumfon . th at person shall 
cond uct a negati ve and pos itive pressure fit check. Another facepiece shall he selected 
and retested if the tes t subject fails th e fit checks. After th e successful compl etion of the 
fit checks, the respirator fit shall be evaluated usi ng a test atmosphere. 

6.2. 1 Test Atmospheres 

The users of respirators are required to test th e facepiece-to-face seal of the respirator 
and to wear the res piratur in a test atmosphere. The test atmosphere is simulated in an 
enclosure that permits th e user to enter with the equipment on while an atmosphere of a 
low-tox icity compound is generated. The isoamyl acetate and irritan t smoke test descr ibed 
in the text that follows will be performed by the Office Health and Safety Representative 
every 6 months for personnel engaged in hazardous waste and industrial field operations . 
The Office Health and Safety Representative will fo ll ow the OSHA protocols for fit 
testing (29 CFR Part 1910. 1028) . A summary of this protocol is presented below. After 
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Tahle 3 

Respirator Training 

Lecture and Discussion 

■ Discussion of classification of respirators (e.g., air purifying and 
atmosphere-supplying respirators) 

■ Discuss ion of respirator capabilities and limitations. 
■ Instruct ion on setting "action levels" . 
■ Instruction on OSHA Standard for respiratory protection. 
■ Proper fitting. 
■ Classroom and field training in recognizing and copy with emergencies. 

Workshop and Field Exercise 

■ Field exerc ise in Levels A, 8, and C protective ensembles. 
■ Disassembly and reassembly of resp irators emphasizing components, their 

fun ct ion, and their relation to the overall function of th e resp irator . 
■ Inspection of respirators. 
■ Proper donning aml tielLI tit testing . 
■ Fit test ing with a test atmosphere . 
■ Cleaning , maintenance , and storage. 
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the fit test has heen successfully completed, a fit test log (see Tahle 4) will he issued to 
the test suhject. 

6.2. 1.1 lsoamyl Acetate Test 

lsoamyl acetate, a low-toxicity substance with a hanana-like odor, is used widely in testing 
the facepiece fit of organic vapor cartridge/can ister respirators. The suhstance is applied 
to the cotton wad inside the enclosure. The user should put on the respiratory protective 
device in an area away from the test enclosure so there is no prior contamination of the 
cartridge or "pre-exposure" to the isoamyl acetate. The user should perform the following: 

• Normal breathing. 
• Deep breathing, as during heavy exertion. 
• Side-to-side and up-and-down head movements. These movements should 

not be exaggerated, hut should approximate those that take place on the 
job. 

• Talking . This is most easily accomplished hy reading a prepared text (e.g . , 
Rainbow Passage) loudly enough to be understood hy someone standing 
nearby. 

• Other exercises may he added depending upon the need . 

The major drawback of isoamyl acetate test is that odor thresholds vary widely among 
individuals . Also, the sense of smell is easily dulled and may deteriorate during the test so 
the user can detect only high vapor concentrations . 

Another disadvantage is isoamyl acetate smells pleasant. even in high concentrations. 
Therefore, unless the worker is highl y motivated toward wearing respirators, th e results of 
this test are sometimes suspect. 

6.2.1.2 Irritant Smoke Test 

The irritant smoke test, similar to the isoamyl acetate test. is used widely in testing the 
facepiece fit of particulate and particulate/organic vapu r filter resp irators . This test can be 
used for both air-purifying and supplied-air respirators . The challenge agent is an irritant 
(stann ic llxychloride) that is avaiL1hle commerci ally in sealed glass tubes . When th e tube 
ends are broken and air passt!d through them, a dense, irritating smoke is emitted. In this 
test, the user steps into the test enclosure and the irritant smoke is sprayed into the 
enclosure. If the user detects any of the irritant smoke, a defective fit is indicated and 
adjustment or replacement of the respirator is required. The irritant smoke test must be 
performed with caution because th e aerosol is highlv irritating to the eyes, skin, and 
mucous membranes. As a qu alitative means of determining respirator fit. this test has a 
distinct advantage in that th e wearer usual ly reacts invol untarily to leakage by coughing or 
sneezing. The likelihood of giving a false indication of proper fit is reduced. 

6.2.2 Daily Qualitative Fit Check at the Site 

In the field each employee is responsible for performing daily qualitative fit checks of 
their assigned respirator prior to entry into a hazardous atmosphere. The daily 
determination of fit will consist of a negative and positive pressure fit checked as 
described below . 
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NAME OF 
EMPLOYEE: 

TABLE4 
ENG !NEERING SCIENCE, INC. 

BOSTON OFFICE 
FIT-TEST RECORD LOG 

-----------

LOCATION: ES BOSTON OFFICE (101 HUNTINGTON AVE., BOSTON, MA.) 

SIGNATURE: DATE: 

NAME OF 
FIT - TESTER: 

SIGNATURE: 

TYPE OF RESPIRATOR: 

MANUFACTURER: 

MODEL: 

CORRECTIVE LENSES: 

TYPE OFTEST 

ISOAMYL ACETATE 

IRRITANT SMOKE 

15 

DATE: 

FULL FACE 

NORTH 

7600-8A 

YES 

PASS/FAIL 

p F 

p F 



6.2.2.1 The Negative Pressure Test 

In thi s test, the user closes off the inl et of the canister , cartridge(s) , or tilter(s) hy covering 
it with th e palm of th eir hand; inhales gently so that the facepiece collapses slightly; and 
holds their hreath for ahout 10 seconds. If the facepiece remains slightly collapsed and no 
inward leakage is detected , th e respirator is prohahly functioning correctly. 

6.2.2.2 The Positive Pressure Test 

This test is conducted hy closing off the exhalation valve and exhaling gently into the 
facepiece . The fit is considered satisfactory if slight positive pressure can he huilt up 
inside the facepiece without any evidence of outward leakage . 

7.0 RESPTRATOR INSPECTION, CLEANING, MAINTENANCE, AND 
STORAGE 

7 . I INSPECTION 

Resp irator inspection to verify operating conditions and maintenance must he made an 
integral part of the overall respirator program . Wearing a poorly maintained or 
malfunctioning respirator is, in one sense, more dangerous than not wearing a respirator at 
all. The employee wear ing a defective device thinks they are protected when, in reality, 
th ey are not. Emergency escape devices are particular! y vulnerable to poor maintenance, 
since they generally are used infrequently, and then in the most hazardous and demanding 
circumstances. 

7 . l. l Air Purifying Respirators (MSA UltraTwin) 

Each individual must inspect their air purifying respirator. The warehouse health and 
safety equipment manager is responsible for inspecting respirators prior to assignment and 
upon receipt from th e field . Tahle 5 li sts th e elements to be ohserved during the 
inspection process . 

7.1.2 Self-contained Breathing Apparatus (MSA Ultralite and North 801) 

Self-contained breathing apparatuses (S CBAs) must he inspected hy th e warehouse 
manager on a monthl y basis and by th e Project Health and Safety Officer prior to 
heginning work . Each worker must inspect th eir individual facepiece assembly according 
to the rubher facepiece and head harness inspection procedures in Tahle 6. An inspection 
checklist for SCBAs is presented in Table 7. 

7 . 1.3 Emergency Escape Packs 

These 5-minute escape packs will be thoroughl y inspected monthly and placed hack into 
service by the health and safety equipment manager. Inspections must include the 
following : 
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• 

Air supply . 
Hood integrity . 
Overall cleanliness . 
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7.2 

• 
• 

Air de li very hose . 
Harness in tegri ty . 

CLEANING AND STORAG E 

The health and safety equipment manager is responsible for inspecting and cl eaning (if 
necessary) all respirators returning from th e fi eld . Cleaning is acco mplished either by 
usin g th e manufacturers cleaner-sanitizer or by hand washing with a mild soap so lution 
fo ll owed by a thorough rinse and air drying . After cl eaning , sanitizing and inspecting the 
respirator, th e equipment manager will repackage and store the respirator in an area 
protected aga inst dust, sunli ght , heat, extreme co ld , excess ive moisture or damag ing 
chemi cals . The respirators must he packed and stored so the ex halation valve will rest in a 
normal pos ition. When respirators are used routinely in the fi eld , th ey must he cleaned 
dail y by th e ass igned person. 

7. 3 MAINTENANCE 

Co ntinued usage of respirators will require peri odi c repair or rep lacement of component 
parts of th e equipment. Repl acement of parts and repair of air purifying resp irators, in 
most cases, present few probl ems. The manu fac turer will prov ide repl acement parts. 
Rep lacement parts for respiratory protecti ve dev ices must he those of th e manu facturer of 
th e equipment. Suhstitution of parts fro m a different brand or tyr e of respi rator will 
in va li date th e approval of th e respirato r. Ma intenance of SCBA equipment is more 
di ffic ult , primaril y because of the valve and regul ato r assembl y. Because of this, 
regul ations require th at SCBA equipment he return ed to th e manufactu rer fo r adjustment 
or repair . 

All maintenance required on a respirato r must he reco rd ed in th e res pirator' s log hook. 

8.0 MEDICAL ASPECTS OF RESPfRATOR US E 

Engi neering-Sc ience pol icy prov id es that nu perso nn el will be perm itted to wear a 
resp irator without clearance from a physician to do so . The di ag nosti c protoco l fo r a fit­
to-wo rk class ifi cati un includ es as assessment of th e worker's ability to use air purifying 
resp irators and SCBAs. The exami ning physician will have cl inical data. incl uj ing 
spirometry, x-ray. and card iac- fun ction dat:1 as well as ph ys ical observations on which to 
base a conclusion. Su me individuals, especi:.tll y th ose with marginal respiratory and cardi ac 
fun ctio ns, may experi ence a sense of cho king (angina) when using respirators. If this is 
disti nct and pers istent. the wo rker shoul d not be all owed to wear resp iratory protecti ve 
eq uipment. A spec ifi c co nclusion address ing thi s requ irement must acco mpany th e 
worker's fit -to-work state ment from th e examining phys ician. 

9.0 EVALUATION OF TH E RESPfRATOR PROGRAM 

The resp irato r progra m will be periodicall y evalu ated by th e Office Health and Safety 
Rep resentati ve and mod ifi ed as app ropriate. 

The auditing of respi rator prac tices wi ll determ ine whether th e approp riate resp irators are 
being selected and worn properl y. Examinati on of respirators in use and in storage will 
indicate how well the equipment is being maintained . The results of periodi c audits of 
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Table 5 

Daily Inspection of Air Purifying Respirators 

■ Rubber facepiece - check for: 

Excessive dirt (clean all dirt from facepiece). 
Cracks, tears , or holes (obtain new facepiece). 
Distortion (allow facepiece to "sit"free from any constraints and 
see if distortion disappears; if not, obtain new facepiece). 
Cracked, scratched, or loose-fitting lenses. 

■ Head harness - check for: 
Breaks or tears (replace head straps) 
Loss of elasticity (replace head straps) 
Broken or malfunctioning buckles or retaining clips (obtain new 
buckles) . 

■ Inhalation valve, exhalation valve - check for: 
Detergent residue, dust particles , or dirt on valve or valve seat 
(clean residue with soap and water) . 
Cracks, tears, or disto rtion in the valve material or valve seat 
(contact warehouse manager) . 
Missing or defecti ve valve cover (obtain valve cover from 
equipment manager) . 

■ Cartridges and canisters - check for: 

ST-6-22 

Proper filter for the hazard (verify with Project Health and Safety 
Officer). 
Missing or worn gaskets (contact warehouse manager for 
repl acement). 
Worn filter and facepiece threads (replace filter or facepiece). 
Cracks or dents in filter housing (replace filter). 
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Device: 

Date inspected: 

Rubber facep iece: 

Rubber head harness: 

Rubber hose: 

Exhalation valve: 

Inhalation valves (APR) : 

Speaking diaphram: 

Remarks: 
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Table 6 

Facepiece Inspection Sheet 

Checklist 

19 

ID#: 

Inspected by: 

O-rings (APR) 

Cartridge (APR) 

Type: 

Exp. date: 

Washing 
Sanitization: 

Antifogging Agent Application 

on lenses : 



Device: 

Date inspected : 

Rubber facepiece: 

Rubber head harness: 

Rubber hose: 

0-rings 

Exhalation valve : 

Facepiece Lens: 

Harness: 

Backpack : 

Wash ing/Sanitizing: 

Operating Instructions: 

Hyd rostatic test date : 

No visible damage: 

Remarks: 
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Table 7 

Self-Contained Breathing Apparatus Monthly 
Inspection Sheet 

Checklist 

20 

Serial # : 

Inspected by : 

Antifogging Agent Application 

on lenses : 

Air Cylinder 

Pressure: 

Bypass Valve (MSA) : 

Mainline Valve (MSA): 

Alarm : 

Regulatory 

Diaphragm (MSA): 

Regulatory 

Function: 

Demand Val Ve 

O.K. (North): 

Pressure Demand : 

Storage Box : 



respirator storage anJ use, consultations with wearers, meas urements of hazarJ levels in 
wo rk areas, and meJical su rve illance of wearers will he rev ieweJ and anal yzeJ to 
determine th e effec ti veness uf th e resp irator program. Ev iJence of excess ive ex r os ure to 
hazards will he followeJ up to determine wh y inadeq uate rrotecti on was pru vided, and 
action will he taken tu prevent a repeat of thi s prohl em. 
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OSHA RESPfRATORY PROTECTION STANDARD 

(29 CFR Part 1910.134) 
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OC(l l' .-\TI0'\.-\1. . .'-i .-\ FETY .\ '\I) H L.\LTH STA '\DARDS 

.'-il Rl'.\RT I - PERSO'\"AL PROTECTJ\'E [QCIP.\lF '\"T 

1(odc of Federa l Reg ul a tion s, Title 29, C ha pt er XV II, Part 1910, S ubpart I; .l.6 FR 

10466. \l ay 29. 197 1; a mend ed at 36 FR 15 105, August 13, 197 1; 37 FR 222J I. 

October I 8, 1972; republi shed at 39 FR 23502, June 27, I 974; s tand a rd pro l" i~i on 

re1o kcd a t 4J FR 49726, October 24. 1978; a mended at 49 FR 5322, Fe bru a r~ I 0. I 984 1 

Subpart I-P ersonal Prot e ctiv e 
Equipment 

~ ) CJ ) 0 . 132 Cr nnal requi r emen ts . 

, al Appl icalt o n . Protective equipment. 
inc luding person a l pro tec tive equ ipmen t 
for eyes . face . he?.d. and ext re m ities. pro ­
tect ive clo thing _ resp1rato,y de\'1ces . and 
protect1\'e shield s and barriers. shall be 
provided . used. and maint a ined tn a sam ­
tan· and rel iable co ri d 1t ion wherever 1t 
1s ;,e cessa,·y b y r ea so n of hazard s of 
p rocesses or en\"l ro nm ent. chemtcal h az ­
a rds . radiologt cal hazard s. o r mecha nical 
1rntants encounte red 111 a manner capa ­
ble of catLsi ng 1niury or 1mpa1rment 1n 
the funcu on o . a!l ,. ;ia rt of the body 
through absorpt10,1. tnl1alat1on or ph ys­
tl al contac t 

· b• Emplo ! ec -o u.: ncd e qu i pment. 
Where em µ ioyees pro\"lde their own pro­
tecu ,·e equ1;)ment . th e emplo::er shall be 
respon sible to a ssure ns adequacy, in ­
cluding proper maintenan ce. 2.nd sa ruta­
t1on of such equ:;:ime!lt. 

<cl Des19n . All persona l protect1vp 
equipment shall be o f safe design and 
co ns tru c ti on for t h e wor k to be per­
fo rmed . 

~ 1r 10 . 1:l3 f,.. and r~ rr prot ec ti o n . 

<a l Gcr1 cra/ 1 l l Protective eye and 
fa ce eqwpm ent .; ha l! be reqwred whe re 
there 1s a rf a sonao!e ;i~oba b:lity of in­
Ju ry that ca r. be ;:ire,·en,ei.l by suc h equip ­
ment . In such ca ses. empl oyers shal l 
make con,·emen tl y av;u iable a type of 
p rotector swtab!e for th e v.- o rk to be 
performed. a nd emplo,·e~s shall use such 
protectors. No unprotec ted person shall 
kno,,·ingly be s ubiect ed to a hazardous 
en\' 1ronmental co nd1t1on Suitable eye 
protec to rs sha ll br p ro vided where ma­
chines or operations p resent the haza rd 
of fl y 111 g object.s. glare . l iquids. inJunous 
rad rnt:on. o r a co :-nbmau o n of these h az­
ards . 

121 Protectors sha ll meet the foll ow -
1rig m1111mum requirements · 

c I l They sh al I pro\"lde a deq ua te pro­
tec tion agains t the parucular haza rds 
fo, which the y are d esigned . 

, ii 1 They s hall be reasonabl y co mfort­
able when worn under the designated 
conditions . 

, iii, They shall flt snugly and shall not 
unduly interfere with the mol'ements of 
the wea rer. 

< 1v ) They shall be durable . 
( \' ) They shall be capa ble of bein g 

dis infec ted . 
, v1 l They sh all be easi ly c leanable . 

<nil Protectors should be kept clean 
and in good repair . 

13, Persons whose vtsion requires the 
U5e of co r rective lenses in spectacles, and 
who are required by thi s standard to wear 
eye protec tion . shall wear goggles or spec­
tacles of one of the foll o wing types: 

<1l Spec tacles whose protective lenses 
provide optical correction. 

< 11 l Goggles that can be worn over 
corrective spectacles without disturbing 
th e adjustment of the spectacles. 

t 1i1 l Goggles that incorporate correc­
ti \'e lenses mounted behind th e protective 
lenses . 

' 4 1 Every protector slui U be distinctly 
m a rked to facilitate identlficalion only 
of t :i e manufacturer. 

( 5 > When limitations or precautions 
arc indicated by the manufacture r, they 
sh a ll be transmitted to the user and care 
ta ken to see that such limitations and 
precautions are strictly obse rved . 

< 6 1 Desig n, construction . testing, and 
use of d ev ice3 for eye and face protection 
shall be in accordance w,th American 
Nationa l Standard for Occupational and 
Educ a uonal Eye and Face Protection, 
Z87 .1-1 968 . 

§ 19 10 . 134 R c< piruto r y pro t N" tion . 

(a l Permissib l e prac ti ce . ( l J In the 
con trol of tho3e occupa ti onal diseases 
ca used by breathing a ir cont8.JJUilll ted 
with h armful dusts, fogs , fum es , mist.s, 
gases, smokes . sp ra ys, or vapors. Lhe p ri­
mary objective sha ll be to pre vent at­
m ospheri c conta mina t10n. Th.i s s hall be 
acco m plish ed as fa r as feas ib le by ac­
ce pted engineerin g contro l mea.stLres Cfor 
example . enclosure or confinement of the 
operat ion, gen e ral an d loca l ventil at10n. 
and s ubstllu,1 on of less toxic mate r ials ). 
Whe n effect1 ve rngineenng con trols are 
not fea sible , o, wln le they are being m­
s t ituted. a pprop riate res pirators shall be 
used pursuant to the follo win g r equire­
ments. 

(2 l R espirators shall be p rovi ded by 
the employer when such equipment ls 
necessary to protect t.he health of the 
employee The employe r shall pro\"lde 
the respirators which are ap pli ca ble and 
suitable for the purpose intended. The 
employer shall be responsible for the 
esta b lishment a nd maintenance o f a res ­
piratory protective program which shall 
include the requ irement.s o utlined In 
paragraph <b l of this section . 

( 3 > The employee sha ll use the p ro ­
vided respiratory protec tio n m accord­
ance with instructions a nd training 
rece ive d . 

<b > Req11ire111 c11ts for a minimal ac­
cep table pro9ram . , l i Written st.unda,d 
operating procedures gove r nin g the se­
lection and use o f resp1rator3 shall be 
established . 

(2> R espirato rs shall be se lected on 
the basis of h aza rds to wtuch the worker 
is exposed . 

( 3 l The user shall be inst ructed and 
trained tn the proper use o f resp1rato~s 
and the ir limitations . 

141 !Re mo,·ed J 
[1910 134lbll41 d e le1eJ h, 4~ FR , l22 . F,·h .. :­
ar,· 10. 19841 

151 Resp,rdlors shd ll b., rqwl,, ri:, Lit!,l:~~,: 
and disinfec led Th os" us,,d !l\ mnr,· lhd :: 

5- 10 - 84 
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• G, He.,p irn: ,:·., sha ll be sto red in a 
cc, 11\·1.:n1e 11 t. cle :rn. and sa ni tary loca ti on . 

• 7 \ Rrs pl rat u:·s used rou t ine ly sha ll 
be ,w.p r ctrd d u ring c lea nin g . W orn or 
ct c lerio ratec! p:i:-ts shall be rep laced . Res ­
p irato rs for emcr.:cn,;y u.~e such as self­
contair1ed devices s h a ll be thor o u gh ly 
ins pec te d a~ !ea ; t once a m onth and a f t-cr 
eacl1 u.5e . 

< 8 ; Appropriate su rve ill a n ce o f work 
area conditions and deg ree o f em p loyee 
exposu re or st ress sha li be m a intai n ed . 

, 91 TI1 cre ~l:all be r ei:;ulur mspec tl on 
an d eval uati on to de term in e the con­
tinu ed e rrec t iveness of the progra m . 

1 10, Per.-;o:1s sho uld n o t be assigned 
to tasks r equ iring use o f respira to r s un­
less it h as brr :1 determ ined t h a t th ey a rr 
phys!ca ll,· a!ile to per form the work and 
use t he eq u i!Jmcnt The loc al phys ic ian 
s h all detcrm:n e 1•:i1at health and physica l 
conditions a?·c pert ment . The resp irator 
u ser· s medic« ' •·:a: us should be re1•iewed 
pc,,od! cally , !c ~ instance. annually' . 

, I 1 > Appro·, ,'d or accepted r esp irato r .-; 
s lia il be w,ed -,_ !]('11 : lley a r c availab le 
The res;Jira:or furni s hed sh al l proviC:e 
a '.ieq u ate resp: ra: c,:·\· ;Jrotec~ion again s t 
t h e pa r llcuiar :1azarct for wh ich it i., 
desigr.ed ir. a :- ,•.- :·danc:e will1 s tandards 
establi shed b :, ,•-, :,i pctc:i, authorities . T he 
t.:.S. Depart 1i:e: n u f I11t-.' r.0r, B u reau of 
Mi n es. a 1,C: th e L. S Depa rtment of Agr 1-
cu.lturt arc rr ;·ug:·, ,zcd :i ~ such a utho ri­
ties . Alth::i ugh resµ,rawrs listed by t he 
U.S . Departmf'1 ,'. oi .-\gnc ultu re conunu c 
to be acccpt;.i,:c for protection aga1n s ·. 
sp<2cificd pe:;l; ~;dcs. ~:1e U .S . Departmen '. 
of t he I nter io r. Bu reau of M mes , 1s th C' 
agency n ow rc, µ0 ?1s1ble for testing and 
appronng pe:,u c ,dc res pirators . 

•r, Sclec/1011 c,f rcsTJ i rators. Proper 
se lection of , esc-:rators sl1all be made a c ­
cor d ;ng to U1c gu idance o f Am er1ca!1 
Na ti onai S ta! .. ia r d P ractices for R.c.spiro­
tory Protc>c Lo :1 :'. 88 '.:>- 1969 . 

<d l Air qua /1 :,1 , 11 Comp ressed n•r. 
co m pressed oxy :::cn. li q u id air . an d :iqu1d 
o x ,·gen used fv~ r cspi r:i uon shall be of 
high purity . Ox-.-!'.'e n shali mee t the re­
qui rC'menl.s uf til:' l ' :11ted S tates Pha rma ­
co poeia f or med ic al or breathin g oxygen 
Breathm<; a i r s ha ll meet at le a st the re­
q'.li rements of ti1C' specifi c at ion for Grad e 
D brea t hi n g air as described in Cor-i­
pressed Gas Associatio n Commod itY 
Specification G---: 1-19 66 . Co m pressed 
oxygen_ sha! I no'. be used in supplled- a1 r 
r es pi rators or :n open ci r c u i t self -
ro n ta incd lJ r ca t :1! :1g apparat us tha t h a ve 
p r e vio us ly used compressed ai r . Oxygen 
mLLst r.e \·er be used 1\·1th air line 
res p i r a to rs. 

121 Breath ing a:r ma \· be suppl:cd to 
respirators from cyl mders or a ir 
compresso r s . 

, , , Cylin de rs shall be tested and mai n ­
ta ined as p rescribed in t he Sh ippin g 
Con tamer Spec ifica tion Regulations of 
th e Depa rtment of T ran spo rt at ion 149 
CFR P a rt 178 >. 

<ii > The compressor f or s upp lym g a ir 
s hall be equipped with necessa ry _ safety 
and s ta n dby de\·1ces . A b re athm g ai r-

RHERENCE FI U · 
- - --- - - ---- ----- --------

ty pe cu:n; >;c:,sor s!1a )l t)n us,;d Comprc:, ­
_.,1Jr.\ ~i1a :t be cons tru c ted a~vj s ituated 
.,u H:, t,, ,,·.-o:d rn,r:- ,-'. cr,:1:;,:-:1 ::1atec! a;r 
i :~:• i t !1(' ~. ~: .... u ·n 1 n'.: d :::- u 1ta ::,;,~ ::: - i inc a i:· 
;> ttrify1r;c~ S'Jr l.J('n t tH?rJ ." ctn C :: :tei·s ! i !­

·"i.ailed tu fur ther as:-i urc b:--eatn~ ng au· 
qua! :t,· .'I rec~11·cr rJ f s u'.f;r :r•:,·_ ca pacity 
tr, r-nalJl e t he 1·es p: ra :o r '-':ca~er to escape 
'. :·n n1 a c 1_; : !La .n inrtt~d c.~rn J' ;) '. 1cre in 
1• ·. ,:-t::_ of 1~ 0J :1pre . .; 5-o: fa1lu. : e ::.::d alarms 
~o 1nd1ca te con1p rc:')so :- fc:.iiu:-c azicl O\·er ­

ili:aung slla!l be m s tall ed 111 :;1e system . 
I i an oil- lubricated co mpre sso r 1s used . 
;t sh all ha1·e a high-temperat ure or car ­
bon mono xide al a rm. or both If only a 
li:1,(11-tempernture a larm 1s u sed. the air 
f?·om tile compressor s :-ial! be '.:equently 
tes ted for c arbo:1 mon,) x ' de :o ins u re 
t ha t 1t meets t h e spec 1ficauor.s in sub­
pa:·a;:rap:i , 1, of this pa ragraph . 

r 1 • Air i:ne ·co uplmgs s ha li be incom­
pat:ble "·ith o utl ets fo r o th er ga s sys­
tems to pre1·en t inadvertent ser -.·icrng of 
a i r lin e r espir:itors \1·Jth nonr?;,pirable 
ga~es o r oxygen. 

1 4 , Bre athi n g gas con,a:n~ ~-- s l1all b( 
:inrked in a c~ordan,e ·.1·1,:-- .0. :n er icar 
~:atio na l Standard :'-- l cU1od 0: :'--fark inr' 
P n•·t:1. iJ: e Co:n pressEci G a.s Co:-itai n ers tc 
Idc11u f1· t :1e Ma t eriai Co nta: :1ed. Z48 . l­
!954 . Federa l Spec ificat ion BB-.-\-1034a. 
J u :1 e 2 I 1968. Ai r . Com ;Jressed for 
flrea: iun g Purposes. or I n: e, ;:-?, Fede ral 
S ;, p,-;fica,: nn GG - 8 -0(16 ~.'ill . . 0. ;i r;l '.!7. 
1965. B re:uhing Ap;Jaratus. Se!f -Con­
: ;1: :1(-(1 

, c > Use o _t respi r a tors Sta ndard 
;nocedures shall be _ develo ped for respi ­
: at.ur us e Th ese should 1ncl:..1C:c ai l infor ­
!~; :i t. c n :ind guid:i.n ce neccs., 2. ~:.- :· or their 
;, ro; ier ;,e iecuon, use. and c: :·;- P .:iss!bl e 
e:1;c rgcncy and rout :ne ·u., c- ., o :· ~esp1 r a ­
to rs ;;ho uid be a nticipated ?. ?;d plar.ned 
fo : 

12 , T he co rrect resp irat .:i :· sh all be 
, ;,.·c- i'icd for each .•ob T h.:· ,esr, •rator 
! :;pr is u ~ua ;i y· spcc:fled i:1 : :~ :.- \ 1. :)rk pro ­
cedur es b:-· a qualified ind ' ,·:c'..ial su pe r­
,_.i ,i :1g '"11e re, lli r?.to ry p ro ' ~c:;·:.:- ;,rogram 
T r·.,, rnd:·c:du al issu in g t: 1i:' ::: ,:i a !. be 
adequat<:l:.- in s truc ted to !n;"~" th a t t i1e 
1:t)!'-r, •1:t r1:so1rator is issued 
(! " ' " i 14!': i:> ; amended b,· 49 F~ 53'.''.' . Feb -
ru.ir- 1,1 19841 · 

' 3 1 \\'r i tten procedures s h?. ' '. be p r e ­
·P2red cover ing sa fe use of res::i i~a tors in 
dangerous atmospheres that· ~:ght be 
enc0u ntered m n ormal o;iera::0:1; or in 
emergencies . P e rsonne l shall be fam1!1ar 
with these proced u res and t:--1e a\·aiJable 
resp:rato rs . 

' i 1 1n areas w here the wea ~er. with 
fa:!ure o ! t!le respirator . cou:c :ie O\' e r ­
come by a toxic or oxygen-deficient 
atmosphere. at least on e add1:: o:1al man 
shall l.JC' p~ese nt Commun!ca : :.:i ::s, \"JS u a l. 
1·01ce . or signal !me' sha ll be r:n:n tained 
betv,ee n both or all rnd 1n duals present . 
P lannrng shall be such t ha t o:ic rndivid ­
ual will be unaffected by a:1 1· ,!kel y 111c i ­
dent a nd hal"e th e prope~ resne eq u ip ­
m ent to be abl e t o assist the other (sJ in 
ca se of emergency. 

• ii > W he n se lf- con tamed :i~ea thi n g 
a ppa ra tu.s or h ose m asks .w,::1 blowers 

lJ C.:u ~• J t o "'.J l Safe- · -.. ~- hc.:: · 1"'1 qepor le r 

arc u sed a::1,os ;, 11crc, Immed iately 
da n 1;crou~ tu li :·c vr lw:l!:!1. s: ai! dby ~ncn 
n1u ~:.. hr pre·., •· :~: ·.1: 1:)~ :~ .t '. >! r• rr ~ci..JC 

equ 1;>:n e1: '. 
, :;~ .• !Jc!' .--. •in ·, i.I :!I t-! ,L :· · · :., · rc., ;:.: :-:i.:,. , r . 

1n a tn1osp hc re .... :;r1nH·d L tt1 ·i \· ;1nzardou~ 
to life or !1eai, '1 ., iull b e C'{lll , j);lf' d ,,. llll 
safe ty harnesses 3. :1d ~aft :..-: ! 111L"S f,Jr li ft­
ing o r rcm o \·11~ ;: ;•••r.--on .- :~·o n1 !la/:l:doLV, 
atin o.c... ;iherc·s t•:· 1..- ~'. 1f' ; a!1d f'QU: \·a!c nt 

pr ov:s1o n s fo :· t:1r ~rsc uc ,J '. persons fro m 
hazardous atm os;1i1cr r ., s hall IJe used _r., 

sta n dby r,1an or men w1l ll s unable self­
conta ined breat h ing apparlltus sha ll be 
at the nea r es t fres h air ba se for emer­
gency rescue . 

1 4 1 Res pirato r\" proter tl o n 1s no hel­
ter t han t he res pirator In u.se, ev en 
tho ug h 1t 1s 11·o rn consc,enuous ly. Fre­
qu en t ra nd om rns ;iections sha ll be con ­
duc ted by a qual:fled in d ivi d ual to as ­
su re t h a t respiral-ors a r~ prop er ly se­
lec t ed , used , cleane-d, an d mainta in ed . 

<5) For sa fe u.se of any respi ra tor. it 
is essen tia l t hat the u.ser be properly in­
s~ructed in its selecllon. u.se . an d main­
te n ance . Both super\·iso rs a:1 d workers 
sh all be ~o ins truc ,rd t,y competent per­
son s . T ra inm g s i1all prov:de the men an 
oppo r turnty to :1.1 !1dle ti1e resp:rator, 
ha\·e 1t fitted p:·,,;.ic :·;,- , te, : :ts iacc - piese­
to - face se:i.l. 1\·ca~ "- 1n norm a l air fo r 
ll lon g fam i!ia:· : ::, peri od. a n d, finally, 
to wea r it in :i :es t atm.:ispl1 e re. 

r i 1 Every rf' , ;,; :·,Hu r wearer s h all re­
cei\·e fitting 1;1,,r uc:1o n s ;:i cluding de m ­
onstrat!JllS a n c: ;1:·ac~1rc in how the rcs­
p1,ator sho u ld b,' ,.,·urn. how to adjust it. 
a nd how to det c :7:!IIW ; f ll fit,s prorierly 
Respirators s :1ali not be worn when con­
d1t1on s prevent a ;;ood iace Se!\!. Such 
cond1uons may be a growth of beard . 
sideburns . a s f:u ' '. c ;;p tha t proJect.s under 
the face p iecC', or t t' :n pl e p:eces on glasses . 
Also, the abse nce of one or both dent u res 
ca n sc nous iy affec, t ile A•. o; a facep1e cc . 
The -_,·orker ·s d1l1gcncc 1J; observing these 
iacto rs shall IJ c e.,·a 1uate d by periodic 
c heck . To a ss ;_i :·c pro per protection. t h e 
fa cep,ece flt , i1,di be chec ked by the 
wearer eac h un,,· i1c pu ts on the r e.,;Jira­
tor. T h: s n:ay b,' c one by following t he 
m anufacture r'., iace p1ece fitt ing instruc ­
t ions . 

<ii ) P ro,·!d1n,: :·cs;1 ir2.tory protecuo:-1 
fo r ind indual s ·.,-ca : in g c .:ir rec u \·c glasses 
1s a ser iou.s p~ot/e ::1 .-\ ;-iroper seal cannot 
be establis h ed ;f :: :e temple ba rs of eye 
glasses extend t h~ough t h e seali ng edge 
of t he full face;J:ece .'\.s a temporary 
mea sure . glasses ,nth sho n te m ple bars 
o r with out temple ba rs :nay be taped to 
t he we a rers head \\' earin g of contact 
len ses in contarnrn :ned a t mosnheres wi t h 
a respirator sha!l n ot be allowed . S ys­
t em s ha ve been dC'\·eloped for m ountmg 
correc ti ve lenses insi de f u il facepieces . 
W h en a worknnn :nu.s t wear corrective 
lenses a s part of :i1e f P.ccpi ece . the face ­
µ1e ce and l~n, es ,h:i ll be fi t ted by q u:i.li­
fle d ind1 vidua!s t o p r o\i de good \1s!on , 
com fort. and a ga..s-tig h tseal. 

rill> If correcu\·e spec tac les or goggles 
are required. they s h all be worn so as 
n ot to affect the flt of the f ace p ie ce . 
P roper se lect ion oi eq U1p m e n t wil l m ini ­
m ize o r avoid th is problem . 

<f J ,\f ain t eriancc and care of r esp ira­
t o r s. ( 1 l /I. program for m ain te na n ce and 
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car~ .-:' f :·1~ .;, :r -n.1:·-, s:1:'\ II 111.: (t (i J~: r; cd to 
tt: -...: t:;; 1~ ~., : ;J: · .!.., ',1:01kl: · ;; l . i:1<: t.1 .-JilS , 

· I h -! : · .. _ ... l, : i I :l 11C!C 
•\',,(',. 

I ( 1 ' \ ' ., , . I ! j(l ~:. • ! ! : ' 

r I. !' : . · : •:\ : r . 

:.-_f I I !)°, .. , ~ ~ ~ ·• ! ~ -, . ) •! • p I , , : J',_ • j J' j : ! . : : : ~ 

:_,) ; P '. 1 ' ll ! : ; 'H. ': .n~~ t: ff !~C~l '-' '-11 1•· ;_ 

, 2, I )) .. , :; J (.'~ i)J:J.tU: 1i .s l~.1.ll lJC :n -
s pcctr.j ro ,L111-:· ly before ,u1d ,lf l~r e;i, c i, 
u ,~ .-\ r~ -p :r:1tri :· t11aL Is 11 (, L r oulln•~ly 
u crct b:1 \ 1, ;:!':,, rc:td:; fo r r1 !1Crr,ency 
u.,-~ .S l!~. l! L-' !' '., Y:'Ctcd o.fLc1· e.1c:1 t; ·C 

and at !c :-1 .=. : :.: .. :: :hly to :-!. - <.;:1,c U1.1i, i~ iS 

l:1 ~au s::1cto1 y \:url':in~ cJndit1u :1. 

111 , Sr lf- co1 1ta in ed 1.J re:i. 1 l:i w : r.:·,1:ara ­
Lu s ~lla il be 1;1 , ::ectec.l mo:it,:1:; . . -\ 1r ;1• ; ,I 
oxygen c::11'1dcr, .s il:i.11 be ful ly c l:.1n; -c j 
ac corchni! t, ·, t!:: ... n!anu!actu ?·.,:- !··s 1n :; tn..: ,: ­
llu1'1.5 . I L sl1al l be d etern1 11 :c::l ~ho.t cl !~ 
:-C !5u:.:tr,; a:1d \1:3rn1ng dCVi ( •~:. fun ct ;c: :1 
prop c rl i· . 

111 11 Res pira to r in spectlor: s hall Ir. ­
elude a ch ec k o f the: tigilln ess o f co n­
nec·.: 0 11 , and t he c onct1tl on o f the fa ce ­
f)!t:c~ . !1cc1 ,:bnnds. \·al r es , co1 1~1,~c ~!n g 
t ube . and ca:1 1,. ters . Rubber or ela s to mc-r 
p,. ,t c ., ~1:i. ,I I.Jc ins pected fo r p!: a1J1i1t:,· 
and s :'!:1, o f di:ter io rali o n Strctch !ng 
and n:an 1pul a ll ng rubber or elas o :ne r 
pan s -. ,. 1t h a 111::issa g ing action wi i! k ee p 
tllf' lll ;,liab1i: r. ::d fle x :ble and ;.HC\'Clit 
th en: ;r,, :·•1 ta k :ng ;i, s e t. dunn g s to r:i. g e 

· 11· 1 .-\ rec o rd sl1al l be kep t of 111 ., pcc -
t :o n datc.s and findings fo r resp1rat.ors 
mai nt ained fo r e merge ncy u.se. 

<3' Ro ulinP,y u sed resrirators shr.11 
be co J;ec,ed. c leaned . and c!i s infect ed as 
fre-qu ent iy as necessary lo Insure that 
proper protection Is provided fo r t he 

:·, .: R,·...,r 1,r, J1 11rs ma1n 1a in cd fnr Prnt'r}::!~•,. 
n"" ...,~r1i! !) . . 1i ,·t1n ,td rinrl d1s1nfpc1,•d c1f, ,. r 

• 1:, 1:-·. :1, : •1H t : 

,4, R ep la cc m tnt o r re rai rs sha ll I.le 
d one only l.Jy experie nced persons wi ,h 
pa , t s d~s:g n e<l for Lhe resp:rator . ~ 0 

sttem p~ <hall be made to r eplace com ­
po n ents o , to make adju s tment o, re ­
~~. l rs beyo nd the manufacturer 's r ec om ­
mendat :o n s Reducing or admis_,lo n 
vah·es o r re gu lato rs s h all be returne d 
t.o the man ufact u rer or to a tra ined 
technician :or adj ustmem or repai r . 

c 5 l , i, After In s pection. cleaning , 
and n ccesso.ry repair , respirators shall 
be sto red t o p;OLcct agai n s t du.st . s un­
l!ght . hea t . e x t reme cold, excessJ\·e 
mo! s tu,·e. or da,n aging chemica ls. Re s ­
pirators p laced nt s tati ons and wor t 
a r eas fo r emergency u s e s h ould be 
qui ckl y acces.~ ible BL all times and 
s hould be sto red In co mpartments bu ilt 
for t he purp::ls e. The compartments 
s h oul d be clear ly marked. Ro u tinely 
u ·- c ! :•. , . .: :·"' ' '"· . ·, . -: ucil rs diut rc -;>: . :---1. -
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1.i :1 ! T11.,t I u .: '. ',: :,; r-.' r p ro p e r sto rage 
c f r :: 1c:-;;c :1,:y r' ' . :.,: ~ .- .. . s url1 as gas 
m asks a:1d .;, ;'. - Cc- ,llrtined breathin g 
appa 1:1tus . arc fou ~c.l Jn "use o.nd ca re" 
;11;:r ucuc,1;; ll ' . , :·1 Jll'J Ullth l Ins ide t he 
carr y 1115 cas e Ld. 

cg , ! dPJ1 '.1rica l :u -i. o f V'lS i:tns;c can is­
t,n. , 11 T ile pr:::: , r; m e: o. n s of identi fy -
11: ;; a g~s 1110. ~k ran:ste r s hall be by mean s 
o f prnpc:·Jy \\ o rded la lJcls . The second ary 
mc:i 11 , of identif ymg o. gas mas k can ister 
s l1 all he by a coior c0de . 

r 2 1 All w h o i•s t: e or u se i;a s mask s f a ll -
111 [; w1 tl:i11 the scope of thi s section shall 
sec th:it all ga s mask ca ni sters p urchased 
or used by them a re properly labeled a nd 
co lored in accordance n·ith these req u ire ­
ments before thE:y o.re placed in ser vice 
an d that the labels and colo rs are p rop­
erly m a lntall"ed at all ti mes th e r eafter 
until the carn s ters have comple t e ly 
se r ved th e ir purpose. 

<3 l On enc h c,,!"lister shall ap pea r In 
bold lette rs the fo llo .,,·lng: 

il l-
Canist er ! o r - - - -- - - -- - ------- ---- - - --- -- -­

( lsame !o r atmos ;,herlc contam.l nant) 
o r 

Type N O as ~lask Canister 

t iil In addit ion . essen tially the fol­
low m g wording sha ll appear beneath t h e 
appropria te phras e on the canister 

T A BU:: 

A r mo,phertc con tam ina nt, to be protected 
aqa i nJt 

Acid gl\SeL. - - - · - - .. - . -- -- . - -- ----- - - -- ---
Hydroc yan lc a c id gas ...... . · -·---- - -------

Chl o ri ne gas .. - · - ··· · ·- ·- ·---- ---- - -·-··-· 

() rgan!c vapors __ · ··· -·--- - ·-- ----- - ------­
Ammon la gns ·--·-·-· · ·--·-·- ·-- - - ---- - -- -
Ac ld gases and a mmo nia gas. ___ __ ______ ___ _ 

Carbon monox tde ________ ____ ___ __ _______ _ 
Acid gases and organic "apors ______ _ ______ _ 
Hydroc yanlc a c id gas a n d c hl o roplc rl n v,1por_ 

Acid gases, organi c \'spors. sod ammon ia 
ga ses. 

Radloac tl\'e materlsls . exceptin g t r itium a nd 
noble gases. 

Particulates (d usts. f um es . mists, fo gs. or 
smol<es) In combin a tion with any o f the 
abo l' e gases o r vapo rs 

All o ! the abO \'C atmospheric con taminants __ 

:abc!: "l•'u r r r : :11ra t o r y p rot•. c '.l o n In at• 
n:<1 ~~ L• :, ... ,-, <·0n r:,1n! ni; not rno rc th :t :1 
. ·---- !l·: : ,·c nL b y vo!u:nc o f ______ ·---

' ~l 1:11e ,, : :i~ ::10: p l1cnc con ta m 11 :un, 

1111 1 IHe vokcdJ 
t 4 J Cam .Hers h:i.vmg a s pecial hl gh ­

e nic 1c n ry filte r fo r protection ag a ins t 
rad \o n uc ll,les und ot h e r hi e)1ly t o xic par­
l!c ul :i.t,·s , 11 :tl l he lo.bcled w1t.h a s ta te­
ment o f tl1 c type a 11c.l degr ee of prolec­
l:0 11 :1ffordcd by th e fi lter. Tl1c labe l 
sh all I.Jc affix ed to the nec k end of, or to 
Lhe gr:ty S I I lPC wl11c h LS around and nc ll r 
th~ top of , lilc cani s te r . The degree of 
protect io n , hal l be m ark e d a s the pe r ­
c cn:. of µc 11etra t1 on of the can: s ter bv 
a 0 .3-micro:1-diameter d loctyl phth a laLc 
•DoP , s n1o;;e o. t a fl ow r a te of 85 ilters 
perm inuLc. 

C5 l Eac h ca n is ter s hall have a labe l 
warning t l1a L ga.s m as ks shou ld be u.se<l 
only in a tm os p h eres contai n ing s uffi ­
c ien t oxygen t o s u p p or t lite (at leas t 16 
percen t by \·o lume >. since gas mas k 
ca ni s te rs are only designe d to neutralize 
or rem ove co ntamina nts from the a i r 

C6 l Eac h gas m as k canJster s ll:iil be 
pai nte d a distinc ti ve colo r or combina­
t.lon o f colors in dicated in T able I - 1. Al l 
co lors used s hal l be s ue t, th :i: t ll ev a rt 
c learly 1denttflable b y the u.ser · and 
c lear! :, dtsti:1g u1,ha ble from or, ,:: :t!"lo he , 
The colo :· coJtJn g u sec! shall o fT e r a hl ,; )1 
degree of resis tance to c h ipp ing , scal rn~ 
peeling, b!l s te,:ng . fadmg, and the effect.:, 
of the ordinary atmos pheres to which 
they may be expos ed w ider norrr,al con ­
d1tlons of s torage and use . Ap p,op:·1-
a t ely colored pressu.re sensit:ve tape 
may be u.sed for the stripes . 
!Sect ion 19! 0 J.1 4•g ,, 3 H111 1 rcvo1<eo .>I . :: 

Fil 497'.' 1; <1 c1obc r· 24 1978 1978 e11,•,1 :·. •· 
.'\ovember 2 4 I 978 1 
1- l 

Co lor, llJJtgned• 
White . 
\\' h tte w'. th 1'2 - Inch green strlpe co:r. p!c : e l y 

around tho ca::'.st e r near t h e bottom 
\\."h lte wt;.h 1 : - '.:!c h yello w- 3trl pc co:i..._~, :e:e!y 

around •.~1c '"- a :1:st er n ear t he bo t: u ::i 
Bla c k. 
Green . 
Green wi th 1 , •Inch o.·hJte stripe co m;:, : e t e ly 

around the c n t~'.s ter nea r the b ottom 
Blue. 
Ye llo"' . 
Yellow wi th ', •Inch bl ue st r ipe com ple tely 

aro und the cs:1 ls t...e r n ear t he bo: to m 
Brow n. 

P urp le ( Mn~~:::a ,. 

Canister colo r ~\.; : con t l'\ mtnan t. a s dcst g:1n tec1 
above . wt:h 1 : -Inch gray s t r ipe co mp~r t e l y 
arou!ld the CR!Hs tcr near the t o p 

Red wi th 1 , -l n, h gray stripe co mpletely 
around the cs n1stcr :1ear the top 

•Gray shall not be assigned a.s the main colo r !or a canl s t e : designed to remo \'e a.c lds o r 
vapo rs . 

NOTE : Orange shall be used as a com?lete body. o r st r :pe co lo r to represen t g&seo n o t 
In cluded In this table . The u ser wilt need t o re fer t o the canister !&be! t o determi n e the 
degree o r pro t ect lo :1 the canister will a rro rd. 
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§ 1910. 1 35 O cc upation , I h ea d prut cr­
tion . 

l! e! m ,:t.s for the protection of heads o f 
ricr: u ;iat1on :tl workers fr om impact an d 
pc11 r:rat1on from fallin R and f-lym g ob­
Jen., ,,n :l fro111 l;m1ted elect ri c shock and 
bu rn shal l m eet th e requir ements and 
spec, ficau ons established in American 
Nauona l Sta ndard Safety Requirements 
for Industrial Head Protection, Z89 .l ­
l 969 

§ 1910.13(, Uccupational fool pro tec­
tion. 

Safe ty-toe footwear for employees 
shall meet the requirements and specl­
fic a uo ns Ill American National Stand­
ard for Men's Safety-Toe Footwear. 
Z41.l - !967 . 

8 19 10 .137 Electrical prolccti"c de"icrs. 

Rub be r protective equipment for elec­
tri cal worke rs shall conform to the re­
quirements established In the American 
:'lationa l Sta nda rds Institute Standards 
as ~pec 1fied in the following list : 

llem 
Rul.Jl.Jer Insula t ing g loves. 
R ubh1;.>r n1att\ng !or use 

a:- ou nd c!ect rl c 
npp,1.ratu!, 

Standard 
J6 .6 - 1Q67 . 
J6 .7 - 1Q35 

(Rl962) . 

hEFERENC E FIL E 
---- - ------- ---- - --------------- ------

Rubber 1e1 · . ia tl:ig J8 4-1 970. 
b lan ke ts 

R ubber \nsulat1ng hoods . J6 2-1950 
( RIQ62) 

Rubber , : ,, .. , .. , : :.,~ ;:ne JO 1-1950 
hose 

Rubber l ns u! n.t! ng 
SI CC\'CS 

, R 19621 
J6 .5- rna2 

§ 1910.138 UT c <'1 i, e date6. 

<a l The p rons10n s of this Subpart I 
shall become effective on August 27, 1971 , 
except that . 

< I l Any provi sion in an y other section 
of this subpart which contains in itself a 
specific eff ective date or time limitation 
shall become effectiv e on such date or 
shall appl y in accordance with such 
limitation: and 

<21 If any standard Ill 41 CFR Part 
50-204. other than a national consensus 
s tandard incorporated by reference In 
§ 50-204 2 < a >< l l. is or becomes ap­
plicable at any time to any employment 
and place of employment. by virtue of 
the Walsh-Healey Public Contracts Act. 
or the Service Contract Act of 1965, or the 
National Foundation on Arts and Hu­
manities Act of 1965, any corresponding 
established Federal standard in this Sub­
part I which is derived from 41 CFR Part 
50-204 shall also become effective. and 

Occupot,ono l Sole ty & Health Reporter 

shail ii.: app!:cablc t0 su~: 1 e mployme nt 
and place uf em pl oyment. on the same 
rla:c 

S ,· -

1~10 13'.! 
1910 l3 31 a 1 

4 1 C F R ~O -20 4 7 . 
A~Sl Z87 l · 1968 . Eye nn cl 

P,lcr P r0~ect!on 
1910 134 .. . . . . !\_>.;Sf z3q _2-19u~ . Standa rd 

Practtce fur Hcspl rato r y 
P ro~ectton 

101 0 134 A."ISI K l3 1-1967. l ndcnt!-
Tab le 1- l flcallon a l Gas Mas k 

Ca n is te r. 
19 10 .!35 ASN! Z89 l -1969. Sa fe ty 

Requlremc nt.s fo r Indus­
tr ial Head P rotection. 

1910 136 !\1',S ! Z4l 1- 1967 . Men·s 
Safety-Toe F ootwear . 

1910 .137 ANS! 29 .4-1968. Ventila -
tion and Safe Prac tices 
of Abrasive Blasting Op­
erauons . 

~ 1910. 140 ~Iandarcls organizations. 

Spec ific standards of the followln :: or­
gamzauon h,ne bee n referen ced in thls 
part . Cop ies of the referenced materials 
may be obta ined from the issuing or ­
gani zat ion . 

America n N at1 o n a i Standards Institute 1430 
Broad w3 ;·. !\"ew Yo rk . NY lOOlR · 
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1.0 PURPOSE AND SCOPE 

This confined space entry program is irnended to provide guidelines and methods for work which 
must be carried out in confi ned spaces during hazardous waste s ite inves tiga tions or remedial 
measures. The procedures of this program are parallel to the requirements of the Engineering­
Science Confined Space Entry Program for wastewater treatment plants. This plan is intended to 
address the hazards and required procedures of confined space entry as it may be required at 
hazardous waste sites and as they differ from the hazards and requirements at wastewater treatment 
plants. 

The Occupational Safety and Health Administration (OSHA) regulations governing hazardous waste 
site operations require that confined space entry procedures be addressed in the health and safety 
plan for site work (29 CFR part 1910. 120(b )( 4 )(ii)(I)). If no confined space entry is required for a 
particular site, this should be explicitly stated in the health and safety plan . If entry into confined 
spaces is required the procedures for developing an entry plan and conducting the work should be 
drawn from the guidance in this program. 

It is important to plan carefully for any confined space entry procedure. Work in confined spaces 
accounts for a disproportionate share of accident fatalities and often fatalities occur to would-be 
rescuers as well as to confined space workers. Hazardous conditions can arise quickly in a confined 
space due to residual contamination, poor ventilation, uncontrolled energy release, or other factors . 
Escape from a confined space can be difficult and slow, possibly turning an otherwise minor hazard 
into a catastrophe. 

Entry into any area designated as a confined space will be by permit only (See Section 5 .3) . The 
permit is an authorization and approval in writing that specifies the location and type of work to be 
done , and certifies that all existing hazards have been evaluated and the necessary · protective 
measures have been taken to ensure the safety of each worker. 

2.0 DEFINITION OF A CONFINED SPACE 

A "confined space" is defined as any enclosed or semi-enclosed space that has limited openings for 
entry and exit, that is not intended for continuous employee occupancy, and that does not have 
sufficient natural or mechanical ventilation to prevent build-up of a hazardous atmosphere. 

Confined spaces which may be encountered at hazardous waste sites include storage tanks , sewers , 
waste pits, degreasers, ventilation and exhaust ducts, tunnels , utility vaults, and pipelines. Excavations 
deeper than four feet should also be considered confined spaces. Note that excavations should be 
sloped or shored according to the requirements of 29 CFR 1926.651 prior to entry by any personnel. 

Abandoned buildings should also be treated as confined spaces, at least during initial entry, until 
actual conditions inside the building can be determined . For entry into buildings, use of standard 
procedures for initial entry into unknown environments will satisfy many of the requirements for entry 
into a confined space. 



2.1 POTENTIAL HAZARDS OF CONFINED SPACES 

There are a number or hazards associated with confined spaces . These include : 

• explosive and toxic gases 
• noise 
• oxygen deficiency (asphyxiation) 
• falling objects 
• bumping into obstructions 
• vehicular traffic 
• temperature extremes 

All of the above hazards can lead to accidents. All employees must be made aware of these hazards. 
All of the above hazards can be eliminated resulting in no loss of time or loss of life. The prevention 
of accidents requires a common sense approach to work in confined spaces and strict adherence to 
all safety rules associated with confined spaces . 

2.2 CLASSIFICATION OF CONFINED SPACES 

Confined spaces are classified based upon existing or potential hazards relative to the confined space. 
The classification is based on the characteristics of the confined space, oxygen level, flammability 
(class A, B, or C), and toxicity. Table 1 shows the classification of confined spaces. All employees 
are to be made aware of these classifications and office and site management are responsible for 
insuring that all employees or contractors working in confined spaces understand this system of 
classification. 

3.0 REQUIRED EQUIPMENT FOR CONFINED SPACE ENTRY 

The following is a list of equipment which must be considered as the minimum required for entering 
and working in confined spaces: 

• fresh air blower and large diameter flexible hose for ventilation . 

• atmosphere-testing equipment to monito r oxygen deficiency, combustible gases, and 
suspected toxic gases (e .g ., hydrogen sulfide and carbon monoxide) 

• harness and individual life lines for each person going into the confined space and for 
the standby crew outside 

• a positive pressure , self-contained breathing apparatus or a positive pressure supplied 
air respirator with a five-minute escape tank for each entry person and for the 
standby rescue crew 

• protective clothing, including rubber boots, gloves, rain gear, hard hats with chin 
straps, and face shields or goggles 

• explosion-proof lights 
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• communications equipment , if the scope of the work makes it necessa ry 

• firs t aid kit 

• tripod-type lifting equipment with parachute-type harness readily available in case 
ladders are corroded or fail during entry or exit. A harness rope can also be used to 
lower and raise employees where there are no ladders 

All personnel must have a clear understanding of the use of the equipment, and periodic inspections 
(every 30 days) should be made of the equipment and user ability to operate it effectively . A 
checklist of considerations for use in working with confined spaces can be found in Table 2. 
Equipment necessary for each particular confined space should be determined by using this table and 
by the Office Health and Safety Representative. 

4.0 ATMOSPHERIC TESTING OF CONFINED SPACES 

All confined spaces must be considered dangerous before entry until proven safe. Tests should be 
taken of the atmosphere in the space before opening, if this is practical. Some confined spaces may 
have ports or holes through which a probe may be inserted prior to opening. A test of the 
atmosphere shall be performed before any employee enters a confined space. 

The principal atmospheric tests will be for oxygen deficiency, explosive , and toxic gases. Combination 
meters are available that will give an indication of the percentage of oxygen and the percentage of 
the lower explosive limit of the tested atmosphere. The atmosphere shall be tested for the presence 
of hydrogen sulfide, carbon monoxide, methane, carbon dioxide, or any other gas suspected of being 
present in the particular space . 

It is important to understand that some gases or vapors are heavier than air and will settle to the 
bottom of a confined space. Also, some gases are lighter than air and will be found around the top 
of the confined space area (see Figure 1) . Therefore , it is necessary to test all areas (top, middle, 
bottom) of a confined space. 

If the atmosphere is found to contain toxic or explosive gases or has an oxygen concentration less 
than 19.5 percent or greater than 23 percent the area must be ventilated . If possible, openings 
upstream and downstream from the work area should be opened . An air supply blower for positive 
displacement of the atmosphere should be used. When using a gasoline/diesel powered ventilation 
blower, ensure exhaust from engine is not being drawn into the confined space by the blower. If a 
hazardous atmosphere persists in spite of ventilation, it will be necessary for the employee to utilize 
proper respiratory protection equipment while in the confined space. Entrance into an atmosphere 
containing any type of hazardous gas will require the use of a positive pressure self-contained 
breathing apparatus or positive pressure supplied air respirator with a five-minute escape tank . 

Personnel working in a confined space must be equipped with a continuous atmospheric monitoring 
device . This is true even if the atmosphere was found to be safe before entry to the confined space. 
Monitoring of the atmosphere shall be performed in accordance with the Confined Space Entry 
permit. Equipment use for continuous monitoring of the atmosphere shall be explosion-proof and 
equipped with an audible alarm that will alert employees when a hazardous condition develops. 
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4.1 INSTRUMENT MAINTENANCE AND CA LIBRATION 

An employee ·s well being depends on the proper functioning of safety equipment ; careful , regular 
maintenance of the monitoring equipment is essential . Maintenance documentat ion for the air 
monitoring equipment must be maintained by the Site Health and Safety Representative . 

All monitoring instruments must be calibrated prior to use . 
maintained by the Site Health and Safety Representative. The 
error for each instrument must be understood by the operator. 
that an instrument responds to the substance(s) it was des igned 

Records of calibration are to be 
1 imitations and poss ible sources of 
It is extremely important to ensure 
to monitor . 

4.2 OXYGEN-DEFICIENT ATMOSPHERES 

An oxygen-deficient atmosphere will have less than 19 .5 percent available oxygen (Oi) , which is the 
minimum level for safe entry into a confined space without a breathing apparatus . An atmosphere 
with less than 19.5 percent available oxygen places the employee in imminent danger. 

The oxygen level in a confined space can decrease because of work being done , such as welding , 
cutting , brazing, stirring up sludge , chemical reaction of res idual contents, chemical reaction of 
material sorbed on walls, etc. The oxygen level can also be decreased if displaced by another gas , 
such as carbon dioxide or nitrogen . Total displacement of oxygen by another gas can result in 
unconsciousness and death. 

4.3 FLAMMABLE AND EXPLOSIVE ATMOSPHERES 

For a confined space to have an explosive or flammable atmosphere , three components are necessary; 
oxygen, a flammable or explosive gas, vapor or dust in the proper mixture, and a source of ignition 
(fire, hot work, sparks) . Explosive and flammable gases encountered in waste site confined spaces 
may include methane, hydrogen sulfide, gasoline, solvent vapors , and carbon monoxide . Entry into 
a confined space for any type of hot work will be prohibited when air monitoring indicates the 
presence of flammable vapors greater than 10 percent of the lower flammability limit. 

An oxygen-enriched atmosphere is an environment with avai lable oxygen above 23 percent. T his type 
of atmosphere will cause flammable materi als, such as clothing and hai r , to burn violently when 
ignited. Never use oxygen to ventilate a confined space since this will produce an oxygen-enriched 
atmosphere. 

4.4 TOXIC ATMOSPHERES 

All substances, (liquids, vapors, solid materials, and dusts) should be considered hazardous in a 
confined space . Toxic substances can come from the foll owing: 

• The product stored or conveyed in the space: Toxic substance can be absorbed into 
walls and can give off toxic gas when sampling , cleanup, or removal activities are 
performed. This is especially true in confined spaces in waste disposal areas due to 
the possible presence of sludges and decomposing material. Toxic gases which may 
be encountered in waste site confined spaces include carbon monoxide, hydrogen 
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5.1 

sulfide, hydrogen cyanid e, and so lvent vapo rs. Know what was sto red in the co nfined 
space before entering and take appropriate pro tecti ve meas ures. 

T he work being performed in the space: Examples of work which can cause the 
creation of toxic substances are welding , cutting, brazing , cleaning , painting , scraping 
and sanding. Monitor around the operation continuously . 

Prior or ex isting process lines, waste lines or drain lines leading into a confined space . 
Toxic atmospheres can be generated in various processes. For example, cleaning 
solvents are used in many industries . The vapors from these solvents are very toxic 
in a confined space. 

PRE-ENTRY WORK PRACTICES 

ISOLATION/LOCKOUT/TAGGING 

Whenever entry into a confined space is necessary, the space must be isolated from al l other systems 
and sources of hazardous energy must be controlled. This is to insure that injury does not occur from 
inadvertent actions while an employee is in the confined space. 

Sources of hazardous energy include any source of electrical , mechanical , hydraulic , pneumatic, 
chemical , thermal, or other energy . 

The potential sources of hazardous energy for different types of confined spaces will vary . Prior to 
any entry into a confined space , the potential sources of hazardous energy should be identified 
through a thorough investigation of previous uses of the space. Inspect any pipes , hydraulic lines , 
pneumatic lines, and electrical lines in the vicinity of the confined space to determine their origin and 
destination . All lines leading to the confined space should be disconnected or blanked (physically 
blocked) before entry to the confined space is attempted. All overhead or overhanging structures 
or materials should be inspected for materials which could fa ll onto workers during the confined 
space work . Any mechanical parts or moving parts in the confined space and mechanisms which 
control the movement of the confined space should be blocked to prevent inadvertent movement. 

Blanks must be used to physically isolate all lines connected to the confined space . Shut-off valves 
serving lines to the confined space must also be locked in the closed position and tagged for 
identification. In addition to blanking, pumps and compressors serving these lines entering the 
confined space must be locked out and tagged to prevent accidental activation. If a drain line is 
located within the confined space, provision should be made when necessary to tag it. In continuous 
systems, where complete isolation is not possible, such as sewers, specific written safety procedures 
should be used. 

There must be an electrical isolation of the confined space to prevent accidental activation of moving 
parts that would be hazardous to the worker. Lock-out of c ircuit breakers or disconnects in the open 
(off) position with a key-type padlock is required . The only key is to remain with the person working 
inside the confined space (who locked out the breaker). If more than one person is inside the 
confined space , each person must place his own lock on the circuit breaker. In addition to lockout 
systems, there must be an accompanying tag that ident ifies the operation and prohibits use. 
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Mechanical iso lation of moving parts ca n be ach ieved by disconnecti ng linkages . o r removing drive 
be lts or chains . Equ ipment with mov ing mechan ical parts must also be blocked in such a manner that 
there can be no acc idental ro tation. Remember, li ves are at stake. All of these steps are eq ually 
important. All lockout and tagout procedures must conform to OSHA Standards (see 29 CFR Part 
1910.147) . 

At abandoned facilities , do not assume that electricity and other sources of energy have been turned 
off. Careful inspections should be conducted to determine possible sources of energy leading to 
buildings, tanks , etc . , and these sources of energy should be disconnected as far upstream of the 
confined space as is possible. 

5.2 MEDICAL, FIRST AID AND RESCUE PROVISIONS 

First aid training must be provided for personnel directly involved with work in confined spaces. A 
list of hospitals , clinics , doctors, police, and fire and ambulance services must be maintained, together 
with a first aid kit. First aid kits must be checked on a scheduled basis and before any work for which 
they may be needed . Workers shall have a contingency plan available in the event of an emergency. 
For Class A and B (see Table 1 for definition) entry there must always be someone readily available 
in the area of the confined space who is currently trained in cardio-pulmonary resuscitation (CPR) 
and standard first-aid procedures. 

Standby rescue personnel shall be fully equipped and ready to effect a rescue entry immediately . The 
harness and line will also provide security when a man is in a hazardous location . Should rescue of 
an employee be required , the exact procedure will be determined by the location, crew size, and 
particular confined work space. If a tripod and full body harness have been utilized , the extraction 
can usually be made by one top-side attendant. 

The initial reaction of a standby person under a situation where an employee is in trouble is to go 
after a victim. This is not a correct first move and could lead to more casualties . First, call for help 
either by radio or phone. Next, the rescuer must put on respiratory protection and other necessary 
equipment before entering the confined space. After reaching the victim, assess the injury and the 
nature of the accident for the correct removal procedure . Administer first aid or breathable air to 
keep the victim alive until further medical assistance arrives. 

5.3 CONFINED SPACE ENTRY PERMIT 

A permit is an authorization and approval in writing that specifies the location and type of work to 
be done . It certifies that all existing hazards have been evaluated by a qualified person and necessary 
protective measures have been taken to insure the safety of each employee . The Plant Health and 
Safety Representative or Plant Manager must be responsible for securing the permit and shall sign 
off when the work and hazards have been located and described . 

A work safety permit/confined space entry permit must include the following: 

• 
• 

Hazards that may be encountered 

Complete isolation checklist, including blanking or disconnecting ; electrical 
lockout; and mechanical lockout 
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• 

• 

• 

• 
• 
• 
• 

Special clothing and equipment , including personal protec tive equipment and 
clothing; safety harness or lines; too ls approved for use in acco rdance with the 
Hazardous Location Class ification (NEC-1981) ; and approved electrical 
equipment 

Atmospheric testing readings, including oxygen level; flammability or explosive 
levels; and toxic substance levels 

Atmospheric monitoring while work is being performed (Class A on a 
continuous bas is and Class B as determined by the qualified person) 

Personnel training and complete understanding of the hazards 

Standby person(s) as named on the permit 

Emergency procedures 

Confined space classifications A, B, and C. The permit must be updated for 
each shift or crew change with the same requirements. The permit for a Class 
A or B confined space should be pos1ed in a conspicuous place, close to the 
entrance, and a copy filed with the employer and Plant Health and Safety file 

An example of a safety work permit/confined space entry permit is shown in Table 3. 

5.4 LABELING AND POSTING 

All entrances to any confined space must posted . Signs shall include, but are not limited to the 
following information: 

DANGER 

CONFINED SPACE 

ENTRY BY PERMIT ONLY 

When a specific work practice is performed or specific safety equipment is needed , the following 
statement shall be added, in large letters , to the warning sign: 

RESPIRATOR REQUIRED FOR ENTRY 

LIFELINE REQUIRED FOR ENTRY 
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6.0 

6.1 

WORKING IN A CONFINED SPACE 

ENTERING A CONFINED SPACE 

Regardless of vehicular or pedestrian traffic, all open manholes, pits, or other ground surface 
openings should always be marked with barricades and warning devices such as traffic cones . This 
protection should not be removed until the work is completed and the covers replaced . A manhole 
cage over the manhole shaft is very desirable as well, both for protection it provides and as a 
handhold while descending into, and ascending from, the manhole . 

When entering a manhole or other confined space which has a manhole for entry always use a 
specially designed tool or pick to remove the cover, never use a finger or hand for this purpose. 
Leave the cover two to three feet from the manhole and flat on the ground . Never leave the cover 
leaning against a object where it could fall. 

Be alert for loose or corroded steps or poor footing when entering a confined space. Always test or 
kick each step individually before using it. If required, portable ladders should be used for entrance. 
If ladders are used, they should be adequately secured for safety. If an aluminum ladder is to be used 
in a confined space where chemicals were stored, the previous contents should be checked for 
compatibility with aluminum. Deaths have occurred due to reactions of aluminum ladders with 
incompatible materials . 

A first aid kit should always be at the work site when entry into a confined space is made . The kit 
should include amyl-nitrite capsules for hydrogen sulfide exposure . 

6.3 WORKING IN A CONFINED SPACE 

When work is being done in a confined space, stand-by personnel, preferably at least two, must be 
present in case of accident or should rescue become necessary. Each stand-by person must have a 
fully charged , positive pressure, self-contained breathing apparatus readily available. 

All personnel working in the confined space must be wearing a safety harness with an individual 
life line . Each stand-by person shall also have a safety harness and life line. An emergency hoist 
must be available to lift personnel out of the confined space should the need arise. 

Personnel who are in the confined space must be equipped with a continuous atmospheric 
monitoring device. Generally, the indicator can be worn on the belt of the employee. The 
indicator must have an audible alarm that sounds in an unsafe environment. This continuous 
monitor is extremely important as there have been instances where the confined atmosphere has 
changed quickly into a hazardous environment, even with continuous ventilation. 

While working in the confined space the employee must be aware of several factors . High 
temperatures and humidity can lead to heat stress or suffocation. If the worker begins to feel 
dizzy or light-headed he must leave the confined space immediately. 

Slick and wet surfaces will probably be encountered in the confined space. Slips and falls can 
cause injury . Falling objects are also a hazard, particularly in spaces which have topside opening 
for entry. Hard hats must always be worn in confined spaces. 

8 



Noise with in a co nfined space may be amplifi ed because of the des ign and acousti c properti es o f 
the space. Excess ive no ise ca n damage hearing as we ll as affect communi cati on, such as a 
shouLed warning or the alarm on be lt worn gas moni tors. Hearing protect ion may be warranted . 

Explos ion-proof lights shall a lways be used in confined spaces. All electrical too ls used must be 
equipped with ground fault interrupters . Workers must be aware that wet sur faces increase the 
potential for, and effect of, electric shock. 

Initial work inside the confined space should proceed slowly. The work crew should look for any 
signs that the work is producing a hazardous condition such as increased air monitoring readings 
at breathing level or at the work face, signs of chemical reaction, vapor generation , or mechanical 
or physical instability . 

If the sampling or other work shows no sign of producing a hazardous condition , the work can 
proceed at a more normal pace. However, the work crew should remain aware of possible 
changing conditions in different areas of the confined space. All activities should be performed 
with extreme care and with the constant awareness of the limitations and hazards of working in a 
confined space. 

7.0 TRAINING FOR CONFINED SPACE WORK 

Personnel are made aware of the hazards and procedures associated with confined space entry 
during the initial safety training . Personnel who have been assigned to work in a confined space, 
or in support of those working in a confined space, must receive the following addit ional training 
prior to ass ignn1ent: 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

emergency entry and exit procedures 
use of applicable respirators 
first aid and cardio-pulmonary resuscitation 
lockout procedures 
safety equipment including rescue equipment used 
fire protection 
traffic control procedures 
permit sys tems 
work practices 
communications 

Rescue and training drills designed to maintain proficiency are to be conducted with new 
employees , and thereafter, at leas t annually or at lesser intervals . Training in all aspects of 
confined space safety must be an ongoing process. 

8.0 MEDICAL MONITORING 

The medical monitoring requirements of 29 CFR 1910.120 for general hazardous waste s ite work 
are adequate for monitoring employees performing confined space entry . Potential chemical 
exposures in the confined space should be reviewed to determine if any special pre~work medical 
monitoring tests are indicated . 
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TABLE I 
CON FINED SPACE CLASSIFICATION TABLE 

PARAMETERS 

Characteristics 

Oxygen 

Flammability Characteristics 

Toxic ity 

CLASS A 

Immediately dangerous to life ; 
rescue procedures require the 
entry of more than one individual 
fully equipped with life support 
equipment; communication 
requires an additional standby 
person stat ioned at the confined 
space. 

16 % or less, 16.3 kPa (122mm 
Hg) or greater than 25%', 25.3 
kPa (190 mm Hg) 

20 % or grea ter of LEL 

IDLHh 

Based upon a total atmospheric pressure of JOO kPa (769 mm Hg)(sea level). 

CLASS B 

Dangerous , but not immediately 
life threatening; rescue procedures 
require the entry of no more than 
one individual fully equipped with 
life support equipment; indirect 
visual or auditory communication 
with workers. A standby person 
must be ava ilab le . 

16 .1 % to 19.4 %, 16 .3- 19.6 kPa 
(122- 147 mm Hg) or 21.5% to 
25% 21.7-25.3 kPa (163-190 mm 
Hg)' 

10%-19% LEL 

Greate r than Permissible Exposure 
Limit (PEL) refe renced in 29 CFR 
Part 1910 subpart Z (OSHA); less 
than IDLHh 

CLASS C 

Potential hazard; requires no 
modi fica tion of work procedu res; 
standard procedures; direct 
communication wi th workers from 
outside the confined space. 

19.5% to 21.4%, 19 .7-21.7 kPa 
(148-163 mm Hg) 

10 % LEL or less 

Less than Permissible Exposure 
Limit (PEL) referenced in 29 CFR 
Part 1910 subpa rt Z (OSHA) 

Immediately Dangerous to Life or Health (IDLH); as referenced in NIOSH Registry of Toxic and Chemical Substances, Manufacturing Chemists da ta sheets, 
industrial hyg iene guides or othe r recognized authorities . 

Source : U.S. Department of Health Education and Welfare, I 979. Criteria fo r a recommended standa rd 
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TABLE 2 
CII EC K LIST OF CONS IDER AT IONS FO R EN TRY . WO RKING IN. /\N i l 

EX IT ING CONFINED Sl' /\C [ S 

Item Class A Class B 

Pe rmi t X X 

Atmospheric testing X X 

Monitor ing X X 

Medical surveillance X X 

Train ing of personnel X X 

Labeling and posting X X 

Preparation 
lsolation/lockout/tagout X X 

Purge and ventilate X X 

Cleani ng processes 0 0 

Requirements for special equipment/tools X X 

Procedures X X 

Initial plan X X 

Standby person X X 

Communications/obse rvation X X 

Rescue X X 

Work 
Safety equipment and clothing X X 

Head protection 0 0 

Hearing protection 0 0 

Hand protection 0 0 

Foot protection 0 0 

Body protection 0 0 

Respiratory protection X X 

Safety belts X X 

Life lines, harness X X 

Rescue equipment X X 

Recordkeeping/exposure 

x - indicates requ irement 
o - indicates determination by th e quali fi ed person 

Class C 

Atmosphere immediately dange rous to life -- oxygen deficiency , explos ive, toxic, fl ammable. 

X 

X 

X 

X 

X 

X 

0 

0 

0 

0 

X 

X 

X 

X 

X 

X 

0 

0 

0 

0 

0 

X 

X 

X 

X 

Class A -
Class B -
Class C -
Source: 

Could cause injury or illness that can be protected against -- not immediately dangerous to life or health. 
Confined space haza rd requiring no work procedure modificat ion . 
U.S . Department of Health Education and Welfare, 1979, Criteria for Recommended Standards .. . working 
in confined spaces . DHEW (NIOSH) Publications No . 80-106 , Page 5. 
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TABLE 3 
CONFINED SPACE ENTRY PERMIT 

Class' 
Location of wo rk: -------- ---------- --- ---------
Des c rip ti on of work: _____________________ ______ _ _ 
Employees Ass igned : _ ___________________________ _ 
Entry Date/Time: ------------ ---------- --- --- ---
O u ts id e Contractors : 

Isolation Checklist: 
Blanking and/or Disconnecting 
Electrical 
Mechanical 
Other 

Hazardous Work: 
Burning 
Welding 
Brazing 
Open flame 
Other 

Vessel Cleaned: 
Deposits: 
Method : 
Inspection: 
Neutralized with : 

Hazards Expected: 
Corrosive Materials 
Hot Equipment 
Flammable Materials 
Toxic Materials 
Drains Open 
Cleaning (i .e ., chemical or water lance) 
Spark-producing Operations 
Spilled Liquids 
Pressure Systems 
Other 

--------------------- --------

Fire Safety Precautions : 

Personal Safety : 
Ventilation Requirements 
Respirators 
Clothing 
Head , Hand, and Foot Protection 
Shields 
Life Lines and Harness 
Lighting 
Communication 
Employee Qualified 
Buddy System 
Standby Person 
Emergency Egress Procedures 
Training Sign Off 
(Supervisor and Qualified Person) 
Remarks: --------------------------------

• Class A until tests prove hazards to be of lower classification 
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TABLE 3 (CONTINUFD) 
CONFINED SPACE ENTRY PERMIT 

Atmospheric Gas Tes ts 

Example : 
Example: 

Remarks: 

Tests Performed 

(oxygen) 
(flammability) 
Hydrogen Sulfide 

Location Reading 

(19 .5%) 
(Less than 10 % LEL) 

Calibration: -------------------------------­

(signature) 

Tests performed by : __________________________ __ _ 

(signature) 

Time: -----------------------------------

Authorizations: 

Field Team Ladder : ---------------------------

Project Health and Safety Officer: ____________________ _ 

Etc: ---------------------------------

Entry and Emergency Procedures Understood: 

Standby Person: 

Rescue : 

Telephone: 

Permit expires : ______________________________ _ 

Classification: --------------------------------
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Workplm for CERCLA &.-tip1ion al 10 Solid w .. 1c M......,,.,.,. Unita 
Oioaucal Dot& ~ition Plan 
S-.::. Army llq,ot, Romuluo, Now York 

2.0 PROJECT DESCRIPTION 

Dolhiety Ordo, 0004, Pano.. Main Pn;oc:t No: 7.1l229-0'llOl 
Submittal: Dnll F"aal 

This Chemical Data Acquisition Plan (CDAP) has been prepared for the CERCLA Expanded Site 

Investigations (ESI) at ten solid waste management units (SWMUs) at the Seneca Army Depot 

(SEAD) and will serve as the Quality Assurance Project Plan (QAPP) for this site. This CDAP 

presents the policies, organization, objectives, quality assurance (QA), and quality control (QC) 

activities to be implemented in this CERCLA };:SI. This document has been prepared in 

accordance with the U.S. Army Corps of Engineers Regulation "Chemical Data Quality 

Management for Hazardous Waste Remedial Activities" (ER 1110-1-263; March 1990) and NYS 

Department of Environmental Conservation Division of Hazardous Substances Regulation "RCRA 

Quality Assurance Project Plan Guidance" (July 1989). 

Parsons Main, Inc. has been retained by the U.S. Army Corps of Engineers to conduct a CERCLA 

ESI to determine the nature of environmental impacts at each of the ten SWMUs. 

Matrices to be sampled and analyzed during the ESI include soil, soil gas, groundwater, surface 

water, and sediment. In performing these analyses, the contracted laboratory will follow all 

procedures specified in the latest NYSDEC Contract Laboratory Program (CLP) Statement of 

Work (SOW) for CLP analyses. Non-CLP analyses will be performed in accordance with the 

methods specified in Section 7 of this CDAP. 

The Work Plan (WP), including the Field Sampling and Analysis Plan (FSAP) and the Health and 

Safety Plan (HASP), prepared for this ESI contains complete discussions of specific task 

objectives, their relationships to previous investigations, detailed project design, sampling 

protocols, and Quality Assurance/Quality Control requirements for sampling. The number and 

type of samples collected and submitted to the laboratory for analysis are outlined in these plans. 

Jaaary I, 1993 
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Submiual: Dnll Faal 

3.0 CHEMICAL DATA QUALITY OB.JECTIVF.S 

3.1 PROJECT OBJEC~ AND SCOPE 

Specific project objectives include: 

• Determine if there has been a release of hazardous constituents from each of the ten 

SWMUs and 

• Determine background levels of constituents of concern 

The investigation of the ten SWMUs will involve sampling of soil, soil gas, sediment, surface 

water and groundwater. The basic approach of the Work Plan is to investigate areas likely to have 

been impacted by a release of hazardous materials. In general, the majority of the sample 

locations will be located in areas which have the highest potential for being impacted. · Some 

sampling locations on each SWMU will be located in upgradient positions to establish background 

conditions. 

The general parameters of concern are volatile and semi-volatile organic compounds, explosive 

compounds, PCBs and heavy metals although not all parameters will be tested for at each SWMU. 

At this writing, there are no air monitoring programs planned other than that required for health 

and safety monitoring due to field work. If results are obtained during the course of this CERCLA 

site investigation indicating that an air monitoring program would aid in the investigation of the 

site, then air samples will be proposed for the contaminants of concern during the RI/FS . 

3.2 QUALITY ASSURANCE OBJECTIVF.S FOR CHEMICAL 
MEASUREMENTS 

The data quality objectives discussed below ensure that all data generated or developed will be in 

accordance with procedures appropriate for its intended use, and that the data will be of known 

and documented quality and be able to withstand scientific and legal scrutiny. The quality of the 

measurement data can be defined in terms of completeness, representativeness, accuracy, precision, 

comparability, and traceability. Each of these terms is defined as follows: 

• Completeness is defined as the percentage of measurements that are judged to be valid 

measurements. Factors that negatively affect completeness include the following: missing 

1....,, 8, 1993 
........,2 

.... ,e-2 
V:\ENVIRISENECAISWMUPLAN.FIN\APPENDIX.C 



Wonplan for CEJlCLA 1matiption ol 10 Solid W- M......- Uniia 
Cbomiall Data ~Ilion Pim 

Ocliwry Otdcr 0004, ,._ Main Pn,jca No: ~ 

Submi11&1: Dnll r..i 
Saioca Amiy Dopct, Romwo, New York 

scheduled sampling events, submitting improper quantity of sample, sample leakage or 

breakage in transit or during handling, missing prescribed holding times, losing sample 

during laboratory analysis through accident or improper handling, improper 

documentation such that traceability is compromised, or rejection of sample results due 

to failure to conform to QC criteria specifications. A completeness objective of at least 

90% of the data specified by the statement of work is the goal established for this project. 

• Representativeness expresses the degree to which the sample data accurately and precisely 

represent the population from which the sample was collected. Representativeness is a 

qualitative parameter that will be controlled by the proper design and management of the 

sampling program. The QA goal will be to have all samples and measurements be 

representative of the media sampled and aliquots taken for analysis should be 

representative of the sample received. 

• Accuracy is the measure of agreement between an analytical result and its "true" or 

accepted value. Large deviations from a known value represent a change in the 

measurement system. Potential sources of deviation include (but are not limited to) the 

sampling process, sample preservation, sample handling, matrix effects, sample analysis, 

and data reduction. Sampling accuracy is typically assessed by collecting and analyzing 

field and trip blanks for the parameters of interest. Analytical laboratory accuracy is 

determined by comparing results from the analysis of matrix spikes, surrogates, or check 

standards to their known values. Accuracy results are generally expressed as Percent 

Recovery (%R). Accuracy goals for the parameters to be analyzed are presented in 

Section 7 of this document. 

• Precision is the determination of the reproducibility of measurements under a given set 

of conditions, or a quantitative measure of the variability of a group of measurements 

compared to their average value. Precision is typically measured by analyzing field 

duplicates and laboratory duplicates (sample duplicate, matrix spike duplicate, check 

standard duplicate, and/or laboratory blank duplicate). Precision is most frequently 

expressed as standard deviation (SD), percent relative standard deviation (%RSD), 

coefficient of variation (CV), or relative percent difference (%RPO). Precision goals for 

the parameters to be analyzed are presented in Section 7 of this document. 
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• Comparability is a·qualitative parameter expressing the confidence with which one dataset 

can be compared with another. Sample data should be comparable with other 

measurement data for similar samples collected under similar sampling conditions. The 

utilization of standard sampling techniques, analytical methodologies, and reporting units 

will aid in ensuring the comparability of data. All results will be reported in a standard 

format using appropriate, defined units of measure. All laboratory data will be reported 

according to New York State Department of Environmental Conservation Contract 

Laboratory Protocols for Level IV and Level III data deliverables. 

• Traceability is the extent to which reported analytical results can be substantiated by 

supporting documentation. Traceability documentation exists in two essential forms; those 

which link the quantitation process to authoritative standards, and those which explicitly 

describe the history of each sample from collection to analysis and disposal. The 

traceability goal for this project is 100 % • 

The fundamental mechanisms that will be employed to achieve these quality goals are: 

(1) prevention of defects in quality through planning and design, documented instructions and 

procedures, and careful selection and training of skilled, qualified personnel, (2) quality assessment 

through a program of regular audits and inspections, and (3) corrective action in response to audit 

findings. This CDAP has been prepared in response to these goals and describes the Quality 

Assurance Program to be implemented and the QC procedures to be followed by Parsons Main 

and Parsons Main's subcontractors during the course of the ESI of ten SWMUs at the Seneca 

Army Depot. 
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4.0 AE CONTRACTOR PROJECT ORGANIZATION AND FUNCTIONAL 
AREA RESPONSIBILfflES 

4.1 PROJECT ORGANIZATION 

This section describes the organizational structure, lines of authority, and responsibilities of 

individuals who will be responsible for the successful execution of the CDAP. Subcontractor 

personnel providing services in support of this project will perform work in strict compliance with 

the appropriate contract specifications for this activity. 

The CERCLA ESI of ten SWMUs at SEAD requires the combined effort of three firms. Parsons 

Main is responsible for overall project activities including coordination of the two firms 

subcontracted for sampling, analytical services, and consultation. UXB, Inc. will provide expertise 

in the area of explosive ordinance disposal. They will be the first consultants on-site to assess 

whether UXOs and explosive material are at each SWMU. Parsons Main and Aquatec, Inc. will 

provide all necessary field sampling services. Aquatec, Inc. will also provide equipment, 

materials, and personnel for all field and laboratory analyses for samples associated with this 

investigation. Parsons Main is also responsible for the preparation of all final evaluation reports. 

Mr. Michael Duchesneau, P.E., the Parsons Main Project Manager, is responsible for managing 

the implementation and performance of the project on a day-to-day basis. He will have the overall 

responsibility of managing and administrating project tasks, schedules, budgets, and completion. 

He will also be responsible for coordinating the efforts of the assigned project staff and for 

establishing the performance standards and data quality objectives for all work initiated. 

Mr. Duchesneau will be supported during the performance of this program by numerous 

individuals at Parsons Main. Principal assistance will be provided by Chief Discipline Scientists, 

who are responsible for assuring the quality of work conducted by individuals that fall under their 

line management responsibility. Figure 6-2 of Section 6 in the Work Plan illustrates the 

organizational structure as it applies to this project. 

Mr. James Chaplick is the Technical Advisor for this project and the Boston office's Chief 

Discipline Engineer responsible for establishing work performance objectives and standards for 

all operations related to remedial investigations or studies. Assisting, and reporting directly to, 

Mr. Chaplick are two lead scientists who focus and specialize on specific disciplines that are 

1.....,, I, 1993 
lt.niolan: 2 

..... , C-5 
V:IENVlll~ENECA'SWMUPL\N.FIN\APPENDIX.C 



Worlq,lan for CERCLA &i-tiption ol 10 Solid W- M.....- Unill 
Cbomical Dala ~Ilion Plan 
Sonoca Ami/I Dopot, RODIWUI, New York 

Dofulc,y Onlor 0004, "'- Main Pni;ect No: 7.'D229-01000 
Submill&I: Draft Fual 

required during implementation of the ESL These include Mr. Mark Baker, the Remedial Services 

Manager, and Mr. Philip Hunt, the Safety and Health Officer. 

Independent oversight of quality related issues pertinent to this project will be maintained by Mr. 

Stanley Fielding, who is the Project Quality Assurance Officer (PQAO). Mr. Fielding will oversee 

and monitor all day-to-day and project-specific data collection and generation activities. The 

PQAO will function as an independent reviewer of the project's adherence to the QA/QC 

procedures identified in this document. Specifically, he will be responsible for initiating and 

documenting the findings of required Performance and Systems Audits; for overseeing Preventive 

Maintenance activities; for defining measures as they may be necessary to correct conditions that 

are out of control; and for reporting all findings to designated project management. The PQAO 

will report findings directly to Mr. Duchesneau and Parsons Main' s management. The PQAO will 

also prepare monthly reports showing findings of his review activities (see Reports to Management 

described below) which will be provided to the EPA in Monthly Progress Reports. 

4.2 FIELD SAMPLING RESPONSIBILITIES 

All field sampling activities will be coordinated through the Project Manager. He is responsible 

for the development, review, and implementation of sampling work plans for the ESL The 

implementation of these work plans includes performance and system audits of the sampling 

activities by the PQAO with reports submitted to the Project Manager for initiation of corrective 

action. 

The customer service representative at Aquatec, Inc. will be Pauline T. Malik. Ms. Malik is 

responsible for communicating information to Parsons Main concerning sample handling, 

applicability of EPA methodologies, and interpreting analysis results and for communicating 

requests and information from Parsons Main to laboratory personnel. 

Sampling personnel will be experienced in U.S. EPA and NYSDEC procedures for surface and 

subsurface soils and water sampling. In addition, all on-site personnel will have completed the 

40-hour health and safety training course in accordance with Occupational Safety and Health 

Administration (OSHA) requirements. The project Health and Safety Plan, will be made available 

for all personnel on-site. Sign-off sheets verifying that personnel have read the plan will be 

maintained on file. 
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Sampling personnel have the responsibility for field calibration of measurement and test equipment 

on their respective project tasks. All equipment used in the field, such as pH meter, thermometer, 

and specific conductance meter will have a calibration check on a daily basis to use. They will 

maintain field notebooks documenting project activities and will complete other documentation 

including boring and sampling logs. They will also be responsible for proper labeling, handling, 

storage, shipping, and chain-of-custody procedures for samples collected during their project tasks. 

4.3 CONTRACT LABORATORY RESPONSIBILITIES 

A discussion of Aquatec, Inc. including location, personnel, facilities, instrumentation, and 

capabilities is contained in Aquatec's Quality Assurance Program Plan (QAPP) attached as 

Appendix A to this appendix. 

Samples will be analyzed in the Aquatec's laboratory in South Burlington, Vermont under the 

direction of Neal Van Wyck, Laboratory Director, assisted by Karen R. Chirgwin, Aquatec's 

Quality Assurance Officer; Joseph J. Orsini, Ph.D., Inorganic Laboratory Supervisor; and Gary 

B. Stidsen, Organic Laboratory Supervisor. Analysts and technicians in each laboratory section 

are responsible for analyzing the samples and performing QC analyses and specified procedures 

to ensure reliability of the data. They are responsible for proper documentation of all analyses and 

QC procedures, including the primary data review of results. 
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A detailed description of field procedures are included in the Field Sampling and Analysis Plan 

(FSAP) which is included as Appendix A of the Work Plan. The FSAP will address the following 

topics: 

• UXO clearance procedures 

• Geophysical survey procedures 

• Sample collection procedures for each matrix. 

• Description of sampling devices and equipment 

• Decontamination procedures 

• Waste handling procedures 

5.1 LIST OF EQUIPMENT, CONTAINERS, AND SUPPLIES TO BE TAKEN 
TO THE FIELD 

The field equipment needed to perform the field activities at each SWMU are described in the 

FSAP. In general, this equipment consists of sampling equipment, bottles to store samples, 

preservatives, sample storage and shipping supplies, decontamination supplies, personal protection 

equipment, instruments for field screening and health and safety, and forms and notebooks to 

record data. 

5.2 SAMPLING WCATIONS 

The sampling locations for each SWMU are described in Section 5.2 of the Work Plan. These 

samples will be used to obtain information on the extent of contaminants of concern, locate 

releases, and measure background concentrations. 

5.3 GENERAL INFORMATION AND DEFINITIONS 

a. Contractor Laboratory. The laboratory performing analysis of the field samples. This 

may be an AE laboratory, a Remedial Action contractor laboratory or a laborarory 

subcontracted by either. Aquatec, Inc. in South Burlington, Vermont has been chosen to 

analyze the samples. 
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b. QA and QC Samples. Samples analyzed for the purpose of assessing the quality of the 

sampling effort and of the analytical data. QA and QC samples include splits or replicates 

of field samples, rinsate blanks, trip blanks, and matrix spike/matrix spike duplicates. 

QC Samples. Quality Control samples are collected by the sampling team in duplicate 

for use by the contractor's laboratory. The identity of these samples is held blind to the 

analysts and laboratory personnel until data are in deliverable form. The purpose of the 

sample is to provide site specific, field-originated checks that the data generated by the 

contractor's analytical lab are of suitable quality. QC samples represent approximately 

5% of the field samples. 

QA Samples. Split samples sent to a USACE QA laboratory by overnight delivery and 

analyzed to evaluate the AE and the contractor laboratory performance. QA samples 

represent approximately 5% of the field samples. The contractor shall coordinate with 

the designated QA laboratory not less than 48 hours before sampling to assure that the 

QA laboratory is alerted to receive the QA samples and process then within the time 

limits specified by applicable EPA regulations and guidelines. 

c. Split Samples. Samples that are collected as a single sample, homogenized, divided into 

two or more equal parts, and placed into separate containers. The sample shall be split 

in the field prior to delivery to a laboratory. Ordinarily, split samples are analyzed by 

two different laboratories. 

d. Replicate (duplicate, triplicate, etc) Samples. Multiple grab samples, collected separately, 

that equally represent a medium at a given time and location. This is the required type 

of collocated sample for volatile organic analyses and most groundwater and surface water 

samples. 

e. Rinsate Blank (Field Equipment Blank). Samples consisting of demonstrated analyte free 

water collected from a final rinse of sampling equipment after the decontamination 

procedure has been performed. The purpose of rinsate blanks is to determine whether the 

sampling equipment is causing cross contamination of samples. 

f. Trip Blank. Containers of demonstrated analyte-free water that are kept with the field 

sample containers from the time they leave the laboratory until the time they are returned 
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to the laboratory. The purpose of trip blanks is to determine whether samples are being 

contaminated during transit or sample collection. Trip blanks pertain only to volatile 

organic analyses; therefore, the containers must contain no headspace. Only one trip 

blank is needed for one day's sampling and shall satisfy trip blank requirements for all 

matrices for that day if the volatile samples are shipped in the same cooler. 

5.4 SAMPLING AND PRESERVATION PROCEDURES 

5.4.1 Sample Containers and Preservation 

It is essential to the validity of analytical results that samples be collected and stored in properly 

prepared containers to minimize sources of contamination. New sampling glassware and 

containers will be used whenever possible. Containers from ESS or another supplier that meets 

the conditions in "Specifications and Guidance for Obtaining Contaminant-Free Sample Containers" 

published by EPA's Office of Emergency and Remedial Response in April 1990 will be used for 

this ESL The type and size of sample containers required are indicated in Table C-1. 

Proper sample preservation techniques are important to maintain the integrity of the sample and 

validity of the analytical results. Methods of preservation are intended to (1) retard biological 

activity, (2) retard hydrolysis of chemical compounds and complexes, (3) reduce volatility of 

constituents, and (4) reduce absorption effects. Preservation methods are generally limited to pH 

control, chemical additives, and refrigeration. The USACE Sample Handling PrQtocols (Appendix 

E to ER 1110-1-263) for the contaminants of concern at SEAD are listed in Table C-1. 

Field personnel will add preservatives to the bottles that will be used that day and carry equipment 

(ice and coolers) to keep the sample below 4°C during the day. The only type of preservation used 

for soil samples is storage at or below 4°C, so field personnel will ensure that the necessary 

supplies such as ice and ice chests are readily available at the collection site. Sample preservation 

will be initiated by field personnel immediately upon sample collection. 

5.4.2 Holdina= Times 

Maximum holding times for all analytes of interest are presented in Table C-1. These holding 

times satisfy the requirements of the EPA's SW-846 Protocols and the USACE Sample Handling 

Protocols (Appendix E to ER 1110-1-263). 
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REQUIRED CONTAINERS, PRESERVATION AND HOLDING TIMES 

Containers1 

I. Groundwater, Surface Water, Oil, and Other Liquids 

1. Mercury p2 
2. Metals, except Mercury p2 

3. Explosives G3 

4. Volatiles G1 

5. Semi-Volatiles G6 

6. Pesticides/PCBs G6 

7. Fluoride p 
8. Nitrate P,G 
9. Total Petroleum Hydrocarbons G6 

II. Soil, Asbestos, and Other Solids 

1. Mercury as 
2. Metals, except Mercury as 
3. Explosives G6 

4. Volatiles G1 

5. Semi-Volatiles G3 

6. Pesticides/PCBs G3 

7. Fluoride p 
8. Nitrate P,G 
9. Asbestos G6 

1 Polyethylene (P) or Glass (G) 
2 500 ml plastic containers with appropriate preservation 
3 2.3 liter amber glass container with Teflon line cap 

Preservation 

HNO3 TO pH<2 
HNO3 to pH<2 
Cool, 4°C 
HCL to pH< 2,4°C 
Cool, 4°C 
Cool, 4°C 
None Required 
Cool, 4°C 
HCL to pH< 2,4°C 

Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
None Required 
Cool, 4°C 
None Required 

Maximum 
Holding 
Time 

28 days 
180 days 
7/40 days4 

14 days 
7/40 days4 

7/40 days4 

28 days 
2 days 
28 days 

28 days 
180 days 
7/40 days4 

14 days 
7/40 days4 

7/40 days4 

28 days 
2 days 
None 

4 7 days from sample receipt to extraction/40 days from extraction to analysis 
5 500 ml glass container with polyethylene liner 
6 250 ml amber glass container with Teflon lined cap 
7 40 ml amber glass with Teflon lined cap 
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5.4.3 Details of Samplin2 and Preservation Procedures 

The Work Plan and FSAP discuss the details of sampling with respect to equipment, location, and 

frequency. This document will discuss those elements of field sampling and preservation that 

directly impact the quality assurance aspects of the ESL 

An integral part of any field sampling program is the implementation of a Quality Control 

program. The QC program for this ESI on 10 SWMUs includes the collection of field replicate, 

equipment blank, and matrix spike/matrix spike duplicate samples for all matrices. Each type of 

QC sample will be collected at a minimum frequency of one per twenty samples (5% ). One VOA 

trip blank will be incorporated for each day of sampling. In addition, each type of QC samples 

will be handled, preserved, and documented in exactly the same manner as required for the matrix 

and analyte of interest. Field duplicate samples will be submitted to the laboratory blind. 

5.4.3.1 Soil, Sediment and Other Solid Materials Sampling Procedure 

Using stainless steel sampling equipment, enough solid material is removed from a specified depth 

to fill the required containers and placed in a decontaminated stainless steel bowl. Samples for 

VOA will be placed in vials, then the remaining material will be mixed thoroughly with stainless 

steel implements (spoons, spades, etc.), placed into the appropriate sample containers, and 

properly preserved. QC and/or QA sample containers shall be filled from the same mixture as one 

of the samples. 

Insulation material for asbestos analysis will be picked up by hand and placed into the appropriate 

sample container. 

5.4.3.2 Surface Water, Groundwater, and Other Liquid Sampling Procedure 

Groundwater samples will be obtained after the monitoring well is purged of water standing in the 

well. At least three submerged well volumes will be removed from the well. Additional volumes 

will be removed until the pH, temperature, and specific conductivity are observed to vary less than 

10% and the turbidity is less than 50 NTUs. The number of submerged well volumes that will 

be removed from low recharge wells will vary depending on the recharge rate. These procedures 

are discussed in Section 3.4.5 of Appendix A of this Work Plan. Groundwater will be sampled 

with a Teflon bailer. 
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Surface water will be collected as grab samples by submerging containers in the water. 

Oil on surface water will be collected by partially submerging a container in the water so that 

primarily oil entered the container. 

5.4.3.3 Replicate Samples 

One replicate sample will be collected for each batch of 20 or fewer samples per matrix sampled. 

This requirement applies to all matrices. Replicate water quality samples will be collected by 

alternately filling the appropriate containers until the required volume has been obtained. Replicate 

soil samples will be mixed until a representative homogeneous sample can be obtained. 

Homogenization will be accomplished by filling a properly decontaminated intermediate bowl 

(stainless steel) and mixing. The extent of mixing required will depend on the nature of the 

material and will be considered complete when a consistent physical appearance is achieved. 

5.4.3.4 Rinsate Blanks (Field Equipment Blanks) 

A rinsate field equipment blank will be collected to detect possible sources of contamination 

introduced from field sampling equipment that may influence analytical results. The field 

equipment blank will consist of one set of sample containers for all analytes of interest. 

Demonstrated analyte-free water will be poured over or through the sampling equipment after the 

decontamination process. In the event that dedicated sampling equipment is used, field equipment 

blanks will not be collected. One field equipment blank will be collected at a frequency of one 

in twenty (5 % ) samples for each matrix sampled. The field equipment blanks will be handled, 

transported, and analyzed in the same manner as all other samples collected during the sampling 

event. 

5.4.3.5 Matrix Spike Samples 

The use of matrix spikes gives insight into the analytical proficiency and efficiency of the 

analytical methods. During the field sampling activities, sufficient sample volume· must be 

collected (triple the normal sample volume) so that a Matrix Spike/Matrix Spike Duplicate pair and 

a Method Blank (MS/MSD/MSB) for TCL constituents, VOCs by Method 524.2, herbicides, 

explosives, and petroleum hydrocarbons and a matrix spike/replicate pair for T AL constituents, 

nitrate, and fluoride can be prepared. Samples for matrix spikes will be collected for each batch 
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of 20 or fewer field samples of the same matrix. A description of the laboratory procedures are 

outlined in section 7. 0 of this document. 

5.5 FIELD DOCUMENTATION 

The purpose of documenting site activities is to provide a complete record of all sampling 

procedures, site conditions, and sample chain of custody. A strict field documentation program 

consistent with the following documents will be implemented. 

• RCRA Ground Water Monitoring Technical Enforcement Guidance Document. U.S. EPA 

(OSWER-9950.1) September 1986. 

• Protocol for Ground Water Evaluations. U.S . EPA (OSWER Dir. 9080.0-1) September 

1986. 

5.5.1 Field Lo1:book 

Field logbooks will be used to record all site activities during field operations. Logbooks will be 

provided to each field sampling team and dedicated to the ESI of the ten SWMUs. Durable hard 

cover bound logbooks with water proof pages such as those manufactured by TeleDyne will be 

used. All pages will be numbered consecutively and will not be removed under any circumstances. 

Entries will be recorded using black indelible ink. Each entry will be dated, legibly written, and 

contain an accurate and complete description of site activities. Each page will be signed by all 

personnel making an entry on that particular page. Any changes or corrections will be initialed 

by the person making the alterations. At the completion of each field sampling event, the field 

logbook entries will be photocopied and placed on file. 

Logbook entries will include the following types of information (this is not intended to be an 

exhaustive list). 

• project name, job number, and location 

• date and time of arrival and departure from the site 

• purpose of site visit such as quarterly sampling, surveying, surface water sampling, etc. 

• name of person keeping the log 

• name and affiliation of all persoru; on-site 
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• weather and field conditions at time of sampling and any changes occurring throughout 

the sampling event 

• photographic information including description of what was photographed, date and time, 

and number of the negative on the roll. 

• significant site observations, such as condition of monitoring wells, color of leachate 

seeps, etc. 

• summary of the day's activities 

5.5.2 Forms 

Single-page forms will be used for recording the field information that will be obtained during 

collection of samples, drilling borings, and installing monitoring wells. These forms will be used 

to record the following types of information: 

• reference to FSAP, if applicable 

• sample identification number 

• location of sampling point including sample collection depth for surface water and 

sediment samples. 

• description of sampling method including procedures followed, equipment used, well 

volume removed, calibration of field equipment, sampling sequence, etc. 

• sample description (i.e., groundwater, sediment, surface water), appearance, condition, 

and volume of the samples collected. 

• results of field measurements such as pH, conductivity, temperature, etc. 

• type of preservation used for each sample · 

• description of sample containers; type, quantity, volume, lot numbers and analysis 

required. 

• date and time of sample collection 

• name of collector(s) 

• Chain-of-custody information such as analysis requested and bottles and preservatives 

used. 
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6.0 SAMPLE CHAIN OF CUSl'ODY AND TRANSPORTATION 

6.1 SAMPLE LABELS 

Sample labels will be affixed to all sample containers during collection. Sample labels will be 

filled out in indelible ink and include: 

• Date and time of collection 

• Sample location 

• Matrix 

• Sample number 

• Analysis to be performed 

• Sampler's name and affiliation 

• Preservative added 

After the labels have been completed and affixed to the sample container, they will be covered 

with clean Mylar tape to guard against obliteration of the sample label. 

6.2 CHAIN OF CUSTODY PROCEDURF.S 

The goal of implementing chain of custody procedures is to ensure that the sample is traceable 

from the time of collection through analysis, reporting, and disposal. The chain of custody 

procedures, sample seals and forms, are initiated in the field at the time of sample collection. 

Each sample container is sealed with chain of custody tape after sampling is complete. Chain of 

custody forms including the signatures of the relinquishers and the receiver, the date and time, and 

any pertinent remarks are filled out and sent along with the samples to the laboratory. The 

samples and their chain of custody form are placed in coolers and the coolers additionally sealed 

with chain of custody tape. The coolers are then transported to Aquatec's laboratory for analysis. 

Upon arrival at the laboratory, the chain of custody form will be signed and a copy retained with 

the field data sheets for that round of sampling. 

Once the samples are logged into the laboratory system, an internal chain of custody record is 

maintained. An analyst requesting a sample must sign this chain of custody form before the 

sample is released to their possession. When the analysis is complete, samples are returned to 

Sample Management and the chain of custody form updated. For a complete discussion of 
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laboratory chain of custody procedures, and copies of chain of custody forms, refer to Aquatec's 

QAPP attached as Appendix A of this document. 

6.3 SAMPLE PACKING AND SIIlPPING PROCEDURES 

In order to minimize the possibility of sample leakage, breakage, or spillage and to comply with 

USACE Sample Handling Protocol (Appendix E of ER 1110-1-263) and U.S. Department of 

Transportation shipping regulations, samples will be packaged and shipped according to the 

procedures summarized below: 

• Package all samples so they do not spill, leak or vaporize 

• Uniquely identify and properly label each sample 

• Enter all sample information on a chain of custody form 

• Individually wrap all containers and carefully pack them, upright, in an appropriate 

cooler. Use cooling packs and packing material to fill the excess space in the cooler. 

• Enter the custody tape number on the chain of custody form, sign and date the 

"Relinquished By" space, seal the chain of custody form in plastic, and attach it to the 

inside lid of the container. 

• Seal the cooler with (signed and dated) custody tape such that the cooler cannot be opened 

without breaking the tape. Secure the cooler with strapping (fiber) tape. 

• Put "This Side Up" labels on all four sides and "Fragile" labels on at least two sides. 

• Record the packaging and shipping details (sample numbers, custody form numbers, 

custody seal numbers, airbill number, etc.) in the Field Activities Notebooks. 

• Ship the cooler for overnight delivery to the analytical laboratory. 

Jmaa,y I, 1993 ..... , C.17 
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7.0 LABORATORY ANALYTICAL PROCEDURES 

All analytical testing, documentation, and reporting will be performed by Aquatec's personnel. 

Specific laboratory operations are governed by Aquatec's QAPP which discusses laboratory 

activities from the arrival of samples to the reporting of validated analytical data. Supplemental 

QC criteria are provided in the individual methods and in Aquatec's Standard Operating 

Procedures, as appropriate. 

This section of the CDAP outlines the particular provisions of the laboratory QAPP applicable to 

the testing of samples collected during the ESI at 10 SWMUs located at SEAD 

7.1 GENERAL LABORATORY PROCEDURES 

Aquatec's QAPP, attached as Attachment A to this document, contains detailed discussions of the 

laboratory facilities, storage areas, analytical instrumentation, equipment and system performance 

checks, preventative maintenance, glassware cleaning, sample preservation and storage, chemical 

inventory, and personnel training program. These items will not be discussed in this document. 

7.2 ANALYTICAL METHODS 

Environmental samples from the 10 SWMUs at SEAD will be analyzed by qualified laboratory 

personnel according to the methods listed in Table C-2 to C-8 from the following references: 

1. NYSDEC CLP Analytical Services Protocol, December 1991 with updates, Statement of 

Work for Organics and Inorganics Analyses. 

2. SW-846, "Test Methods for Evaluating Solid Waste:" Method 8330 for Nitroaromatics 

and Nitroamines; Method 8150 for Herbicides; Method 8015 for Total Petroleum 

Hydrocarbons; and Method 8080 for PCBs in oil using the latest revision. 

3. "Methods for Analysis of Water and Wastes, EPA-600\4\79--020: Method 353.2 for 

Nitrate and Method 340.2 for Fluoride. 

4. EPA 600/M4-82--020 for Asbestos analysis. 

5. "Methods for the Determination of Organic Compounds in Drinking Water," EPA 600\4-

88--039: Method 524.2 for Volatile Organic Compounds 

J-,y I, 1993 ,..., C-11 
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TABLEC-2 
PARAMETERLISI' FOR INORGANIC AND ORGANIC ANALYSES 

I. Soil and Sediment Analyses 

A. 

B. 

C. 

January 8, 1993 
ReYisioo: 

Inorganics (TAL) 
I. Aluminum 
11. Antimony 
iii. Arsenic 
iv. Barium 
V. Beryllium 
vi. Cadmium 
vii. Calcium 
viii. Chromium 
ix. Cobalt 
x. Copper 
xi. Iron 
xii. Lead 
xiii. Magnesium 
xiv. Manganese 
xv. Mercury 
xvi. Nickel 
xvii. Potassium 
xviii.Selenium 
xix. Silver 
xx. Sodium 
xxi. Thallium 
xxii. Vanadium 
xxiii.Zinc 
xxiv. Cyanide, total 

Organics 
i. TCL Volatile Organics 
ii. TCL Semivolatile Organics 
iii. TCL Pesticide/PCBs 
iv. Explosives 
V. Herbicides 
vi. Volatile Organics 

Other Analytes 
I . Fluoride 
11, Nitrate 
iii. Total Petroleum Hydrocarbons 

Preparation 
Method 

NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP . 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 

NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
8330 CLP 
8150 

8015 

Analytical Reporting 
Method Limits 

(ug/K.g) 

NYSDEC CLP 20,000 
NYSDEC CLP 6,000 
NYSDEC CLP 1,000 
NYSDEC CLP 20,000 
NYSDEC CLP 500 
NYSDEC CLP 500 
NYSDEC CLP 500,000 
NYSDEC CLP 1,000 
NYSDEC CLP 5,000 
NYSDEC CLP 2,500 
NYSDEC CLP 10,000 
NYSDEC CLP 300 
NYSDEC CLP 500,000 
NYSDEC CLP 1,500 
NYSDEC CLP 20 
NYSDEC CLP 4,000 
NYSDEC CLP 500,000 
NYSDEC CLP 500 
NYSDEC CLP 1,000 
NYSDEC CLP 500,000 
NYSDEC CLP 1,000 
NYSDEC CLP 5,000 
NYSDEC CLP 2,000 
NYSDEC CLP 1,000 

NYSDEC CLP Table C-3 
NYSDEC CLP Table C-4 
NYSDEC CLP Table C-5 
8330 Table C-6 
8150 Table C-7 
524.2 Table C-8 

340.2 5 mg/kg 
353.2 1 mg/kg 
8015 3.3 mg/kg 
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TABLE C-2 (Continued) 

0.11 .. ry Orler toe4, Pa ..... Mala Pnjed No: ntm-t7tM 
S.-.illal: Jiul 

PARAMETERLIST FOR INORGANIC AND ORGANIC ANALYSES 

Preparation Analytical Reporting 
Method Method Limits 

II. Groundwater and Surface Water Analyses (ug/L) 
A. Inorganics (TAL) 

1. Aluminum NYSDEC CLP NYSDEC CLP 200 
2. Antimony NYSDEC CLP NYSDEC CLP 60 
3. Arsenic NYSDEC CLP NYSDEC CLP 10 
4. Barium NYSDEC CLP NYSDEC CLP 200 
5. Beryllium NYSDEC CLP NYSDEC CLP 5 
6. Cadmium NYSDEC CLP NYSDEC CLP 5 
7. Calcium NYSDEC CLP NYSDEC CLP 5,000 
8. Chromium NYSDEC CLP NYSDEC CLP 10 
9. Cobalt NYSDEC CLP NYSDEC CLP 50 
10 Copper NYSDEC CLP NYSDEC CLP 25 
11. Iron NYSDEC CLP NYSDEC CLP 100 
12. Lead NYSDEC CLP NYSDEC CLP 3 
13. Magnesium NYSDEC CLP NYSDEC CLP 5,000 
14. Manganese NYSDEC CLP NYSDEC CLP 15 
15. Mercury NYSDEC CLP NYSDEC CLP 0.2 
16. Nickel NYSDEC CLP NYSDEC CLP 40 
17. Potassium NYSDEC CLP NYSDEC CLP 5,000 
18. Selenium NYSDEC CLP NYSDEC CLP 5 
19. Silver NYSDEC CLP NYSDEC CLP 10 
20. Sodium NYSDEC CLP NYSDEC CLP 5,000 
21. Thallium NYSDEC CLP NYSDEC CLP 10 
22. Vanadium NYSDEC CLP NYSDEC CLP 50 
23 . Zinc NYSDEC CLP NYSDEC CLP 20 
24. Cyanide, total NYSDEC CLP NYSDEC CLP 10 

B. Organics 
1. TCL Volatile Organics NYSDEC CLP NYSDEC CLP Table C-3 
2. TCL Semivolatile Organics NYSDEC CLP NYSDEC CLP Table C-4 
3. TCL Pesticide/PCBs NYSDEC CLP NYSDEC CLP Table C-5 
4. Explosives 8330 8330 Table C-6 
5. Herbicides 8150 8150 Table C-7 
6. Volatile Organics 524.2 Table C-8 

C. Other Analytes 
1. Nitrate Extract1 · 353_2 10 
2. Fluoride Extract1 340.2 100 
3. Total Petroleum Hydrocarbons 8015 8015 100 

m. Oil Analyses 
1. Total Petroleum Hydrocarbon 8015 8015 
2. PCBs 8080 8080 1 uglk:g3 
3. Herbicides 8150 8150 Table C-7 

IV. Asbestos PLM2 

1. Mix a known quantity of soil in known volume of water, stir, then filter to form aqueous extract. 
2. Polarized light microscopy in EPA 600/M4-82-020. 
3. Detection limit is 1 ug PCB per Kg oil for each of the following Aroclors: 1016, 1221, 1232, 1242, 1248, 1254, and 1260. 
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TABLEC-3 
CONTRACT REQUIRED QUANTITATIONLIMITS* 
FOR VOLATILE ORGANIC COMPOUNDS (VOCs) 

Ouantitation Limits** 
Water Low Soil/Sediment: 

voes (ug/L) (ug/Kg) 

1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 

Chloromethane 10 10 
Bromomethane 10 10 
Vinyl Chloride 10 10 
Chloroethane 10 10 
Methylene Chloride 5 5 

Acetone 10 10 
Carbon Disulfide 5 5 
1, 1-Dichloroethene 5 5 
1, 1-Dichloroethane 5 5 
1,2-Dichloroethene (total) 5 5 

Chloroform 5 5 
1,2-Dichloroethene 5 5 
2-Butanone 10 10 
1, 1, 1-Trichloroethane 5 5 
Carbon Tetrachloride 5 5 

Vinyl Acetate 10 10 
Bromodichloromethane 5 5 
1,2-Dichloropropane 5 5 
cis-1,3-Dichloropropene 5 5 
Trichloroethene 5 5 

Dibromochloromethane 5 5 
1, 1,2-Trichloroethane 5 5 
Benzene 5 5 
trans-1,3-Dichloropropene 5 5 
Bromoform 5 5 

4-Methyl-2-pentanone 10 10 
2-Hexanone 10 10 
Tetrachloroethene 5 5 
Toluene 5 5 
1, 1,2,2-Tetrachloroethane 5 5 
Chlorobenzene 5 5 
Ethyl Benzene 5 5 
Styrene 5 5 
Xylenes (Total) 5 5 
Methyl Tert Butyl Ether 10 10 

Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for volatile TCL Compounds are 125 times the 
individual Low Soil/Sediment CRQL. 
Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and 
may not always be achievable. 
Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory 
for soil/sediment, calculated on dry weight based as required by the contract, will be higher. 

January 8, 1993 
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TABLEC-4 
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s.-111a1: ,1 .. 1 

CONTRACT REQUIRED QUANTITATIONLIMITS* 
FOR SEMIVOLATILECOMPOUNDS (SVOs) 

SVOs 

35. Phenol 
36. bis (2-Chloroethyl) ether 
37. 2-Chlorophenol 
38. 1,3-Dichlorobem.ene 
39. 1,4-Dichlorobem.ene 

40. Benzyl alcohol 
41. 1,2-Dichlorobem.ene 
42. 2-Methylphenol 
43. bis (2-Chloroisopropyl) ether 
44. 4-Methylphenol 
45. N-Nitroso-di-n-dipropylamine 
46. Hexachloroethane 
47. Nitrobem.ene 
48. Isophorone 
49. 2-Nitrophenol 

50. 2,4-Dimethylphenol 
51. Benz.oic acid 
52. bis (2-Chloroethoxy) methane 
53. 2,4-Dichlorophenol 
54. 1,2,4-Trichlorobem.ene 
55. Naphthalene 
56. 4-Chloroaniline 
57. Hexachlorobutadiene 
58. 4-Chloro-3-methylphenol 

(para-chloro-meta-cresol) 
59. 2-Methylnaphthalene 

60. Hexachlorocyclopentadiene 
61. 2,4,6-Trichlorophenol 
62. 2,4,5-Trichlorophenol 
63. 2-Chloronaphthalene 
64. 2-Nitroaniline 

Ouantitation 
Water 
(ug/L) 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
50 
10 
10 
10 
10 
10 
10 
10 

10 

10 
10 
50 
10 
50 

Limits** 
Low Soil/Sediment • 

(ug/Kg) 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

330 
1600 
330 
330 
330 
330 
330 
330 
330 

330 

330 
330 
1600 
330 
1600 
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TABLEC-4 (cont.) 

CONTRACT REQUIRED QUANTITATIONLIMITS* 
FOR SEI\fiVOLATILECOMPOUNDS (SVOs) 

SVOs 

65. Dimethylphthalate 
66. Acenaphthylene 
67. 2,6-Dioitrotoluene 
68. 3-Nitroaniline 
69. Acenaphthene 

70. 2,4-Dinitrophenol 
71. 4-Nitropheool 
72. Diben.zofurao 

73. 2,4-Dinitrotoluene 
74. Diethylphthalate 
75. 4-Chlorophenyl-phenyl ether 
76. Fluorene 
77. 4-Nitroaniline 
78. 4,6-Dinitro-2-methylphenol 
79. N-nitrosodiphenylamine 

80. 4-Bromophenyl-phenylether 
81 Hexachloroben.zene 
82. Pentachlorophenol 
83. Phenanthrene 
84. Anthracene 

85. Di-n-butylphthalate 
86. Fluoranthene 
87. Pyrene 
88. Butylbenzylphthalate 
89. 3 ,3-Dichlorobenzidioe 

90. Ben.zo(a)fluoranthene 
91. Chrysene 
92. bis(2-Ethylhexyl)phthalate 
93. Di-n-octylphthalate 
94. Ben.zo(b )fluoranthene 

95. Ben.zo(k)fluoranthene 
96. Ben.zo(a)pyrene 

Ouantitation 
Water 
(ug/L) 

10 
10 
10 
50 
10 

50 
50 
10 

10 
10 
10 
10 
50 
50 
10 

10 
10 
50 
10 
10 

10 
10 
10 
10 
20 

10 
10 
10 
10 
10 

10 
10 

Limits** 
Low Soil /Sediment • 

(ug/Kg) 

330 
330 
330 
1660 
330 

1600 
1600 
330 

. 330 
330 
330 
330 
1600 
1600 
330 

330 
330 
1600 
330 
330 

330 
330 
330 
330 
660 

330 
330 
330 
330 
330 

330 
330 
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CONTRACT REQUIRED QUANTITATIONLIMITS* 
FOR SEMIVOLATILECOMPOUNDS (SVOs) 

SVOs 

97. Indeno(l,2,3-cd)pyrene 
98. Dibenz(a,h)anthracene 
99. Benzo(g,h,i)perylene 

Ouantitation Limits** 
Water Low Soil/Sediment a 

(ug/L) (ug/Kg) 

330 
330 
330 

Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for semivolatile TCLCompounds are 
60 times the individual Low Soil/Sediment CRQL. 

Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided 
for guidance and may not always be achievable. 

Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by 
the laboratory for soil/sediment, calculated on dry weight based as required by the contract, willbe higher. 

Ja■uryl, 1"3 
llffloiea:2 
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TABLEC-5 

Delivery Order 0004, Plll'IOOI Main Project No: ~ 
Submittal: Final 

CONTRACT REQUIRED QUANTITATIONLIMITS* 
FOR PESTICIDES AND POLYCHLORINATEDBIPHENYLS (PCBs) 

Ouantitation Limits"'* 
Water Low Soil/Sediment • 

Pesticides/PCBs (ug/L) (ug/Kg) 

100. alpha-BHC 0.05 8.0 
101. beta-BHC 0.05 8.0 
102. delta-BHC 0.05 8.0 
103. gamma-BHC (Lindane) 0.05 8.0 
104. Heptachlor 0.05 8.0 

105. Aldrin 0.05 8.0 
106. Heptachlor epoxide 0.05 8.0 
107. Endosulfan I 0.05 8.0 
108. Dieldrin 0.10 16.0 
109. 4,4-DDE 0.10 16.0 

110. Endrin 0.10 16.0 
111. Endosulfan n 0.10 16.0 
112. 4,4-DDD 0.10 16.0 
113. Endosulfan sulfate 0.10 16.0 
114. 4,4-DDT 0.10 16.0 

115. Methoxychlor 0.5 80.0 
116. Endrin Ketone 0.10 16.0 
117. alpha-Chlordane 0.5 80.0 
118. gamma-Chlordane 0.5 80.0 
119. Toxaphene 1.0 160.0 

120. Aroclor-1016 0.5 80.0 
121. Aroclor-1221 0.5 80.0 
122. Aroclor-1232 0.5 80.0 
123. Aroclor-1242 0.5 80.0 
124. Aroclor-1248 0.5 80.0 

125. Aroclor-1254 1.0 160.0 
126. Aroclor-1260 1.0 160.0 

Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for pesticide/PCB TCLCompounds 
are 15 times the individual Low Soil/Sediment CRQL. 

Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided 
for guidance and may not always be achievable. 

Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by 
the laboratory for soil/sediment, calculated on dry weight based as required by the contract, willbe higher. 

January 8, 1993 
Revioioo: 2 
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TABLEC-6 
METIIOD 8330 QUANTITATIONLIMITS 

FOR EXPWSIVES 

Compound 

HMX 
RDX 
1,3,5-TNB 
1,3-DNB 
Tetryl 
2,4,6-TNT 
4-AM-DNT* 
2-AM-DNT* 
2,6-DNT 
2,4-DNT 

Ouantitation Limits** 

Water (ug/L) 

Low Level High Level 

0.836 
0.258 
0.108 

0.113 
0.0598 
0.0349 
0.314 
0.0205 

13.0 
14.0 
7.3 
4.0 
4.0 
6.9 

9.4 
5.7 

• See Table C-3 for a discussion of Quantitition Limits 
** 
* 

See Table C-3 for a discussion of Soil Quantitation Limits 
Breakdown Degradation Products 

Soil/Sediment' 
(ug/g) 

2.2 
1.0 
0.25 
0.25 
0.65 
0.25 

0.26 
0.25 
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TABLEC-7 

Delivery Order 0004, Panons Main Project No: 71J1129.-07000 
Submiual: Pinal 

METIIOD 8150 QUANTITATION LIMITS 
FOR HERBICIDES 

January 8, 1993 
Revisioo: 2 

Parameter 

2,4-D 
2,4-DB 
2,4,5-T 
2,4,5-TP/Silvex +der. 
Dicamba (banvel) 
Dalapon 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 

Water 
(ug/L) 

0.029 
0.029 
0.029 
0.029 
0.029 
0.029 
0.029 
0.029 
0.588 
0.588 

Ouantitation Limits 

Soil/Sediment 
(ug/g) 

0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.050 
0.050 
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TABLEC-8 

Delivery Order 0004, Panona Main Project No: 720Z29-07000 
Submittal: P-inal 

METHOD 524.2 QUANTITATIONLIMITS 

January S. 1993 
Revision: 2 

FOR VOLATILEORGANIC COMPOUNDS (VOCs) IN GROUNDWATER 

voes 

Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butyl benzene 
tert-Butylbenzene 
Carbon tetrachloride 
Chlorobenzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1, 1-Dichloroethane 
1,2-Dichloroethane 
1, 1-Dichloroethene 
cis-1,2 Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1, 1-Dichloropropene 
cis-1,2-Dichloropropene 

Quantitation Limits 
ug/1 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
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voes 

trans-1,2-Dichloropropene 
Ethyl benzene 
Hexachlorobutadiene 
Isopropylbenzene 
4-lsopropyltoluene 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1, 1, 1,2-Tetrachloroethane 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1, 1, I-Trichloroethane 
1, 1,2-trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylene 
m-Xylene 
p-Xylene 

TABLE C-8 (cont.) 

Delivery Order 0004, Panons Main Project No: 720229-07000 
Submittal: Final 

Quantitation Limits 
ug/1 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
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NYSDEC CLP methods will be used for the analysis of inorganic and organic constituents in soil, 

sediment, groundwater, and surface water. SW-846 Method 8330 will be used for the analysis 

of explosives. SW-846 Method 8150 will be used to analyze for herbicides. SW-846 Method 

8015 is a gas chromatographic method to analyze for the type and quantity of petroleum 

hydrocarbons. Nitrate will be analyzed using Method 353.2, an automated cadmium reduction 

method. SW-846 Method 8080 will be used to analyze for PCBs in oil. Fluoride will be analyzed 

using Method 340.2. Asbestos will be analyzed using polarized light microscopy as discussed in 

EPA 600/M4-82-020 to determine the type of asbestos materials, their quantity, and fiber length. 

Volatile and semivolatile organic constituents will be analyzed on GC/MS Systems. 

Pesticides/PBCs will be analyzed by GC/ECD. Inorganic metallic elements will be analyzed on 

the Inductively Coupled Plasma Spectrophotometer (ICP), the Graphite Furnace Atomic Absorption 

Spectrophotometer (GFAA), and the Cold Vapor Atomic Absorption Spectrophotometer (CV AA) 

according to the NYSDEC CLP Statement of Work. Explosives will be analyzed on a High 

Pressure Liquid Chromatography (HPLC) system by Method 8330. 

If necessary, groundwater from the wells at potential "No Action" SWMUs will be resampled and 

analyzed by Method 524.2 for volatile organic compounds. 

7.3 QUALITY CONTROL REQUIREMENTS 

The precision, accuracy, and completeness goals for each compound analyzed by the laboratory 

are presented in Table C-9. 

7.3.1 TAL and Conventional Inor,anic Analyses 

At a minimum, the following general QC measures will be employed by the laboratory, as 

appropriate for the methods for T AL constituents, fluoride, and nitrate: 

Calibration - Prior to each round of analyses, the analytical instrument will be calibrated to define 

the linear range of the instrument. Calibration will be performed each day prior to sample analysis 

as specified for each method in Table C-10. 

Check Standards - Check standards, at concentrations near the mid-point of the calibration curve, 

will be analyzed at a frequency of once every 10 samples or as specified in the method. Results 

1__,,, 8, 1993 
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will be used to verify the standard calibration curve being used as specified for each methods in 

Table C-10. 

Matrix Spike - An aliquot of at least one out of every 20 samples per matrix will be spiked with 

a known quantity of standard. This fortified sample will be prepared and analyzed to assess the 

accuracy of the analytical method for that matrix. Recovery of the matrix spike will be in 

conformance with these specified on Table C-9. 

Duplicate - One duplicate analysis will be performed at a minimum frequency of one for every 20 

samples per matrix . Relative percent difference of duplicate samples will be in conformance with 

these specified on Table C-9. 

Method Blank - At least one blank for every 20 samples will be prepared and analyzed to detect 

possible interferences introduced in the laboratory. Results of the method· blank should be less 

than the reporting limit for all inorganics of interest, or the blank and all associated samples must 

be re-prepared and re-analyzed. 

7 .3.2 TCL and Other Oreanic Analyses 

At a minimum, the following general QC measures will be employed by the laboratory for TCL 

constituents, VOCs by Method 524.2, explosives, herbicides, and petroleum hydrocarbons. 

Initial Calibration - The instrument performances must be evaluated before samples are analyzed. 

A successful initial calibration will conform to method specifications for resolution, retention time, 

and %RSD as specified for each method in Table C-10. 

Continuing Calibration Checks - A calibration chekc will be performed at the beginning and end 

of each day. The response of the continuing calbiration check standard must be within those 

specified for eacfh method in Table C-10, or the system is out-of-control and must be re­

calibrated. Additional samples cannot be analyzed until another satisfactory initial calibration is 

achieved. 

Jm,y l, 1993 
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Measurement 
Parameter 

TCL-VOC 

1, 1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

voes 

TCL-SVO 

Phenol 
2-Chlorophenol 
1, 4-Dichlorobenz.ene 
N-Nitroso-di-n-Propylamine 
1,2,4 Trichlorobenz.ene 
4-Chloro-3-Methylphenol 
Acenaphthene 
4-Nitrophenol 
2, 4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

TCL-PESTICIDES/PCB 

Gamma-BHC 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'-DDT 

TAL METALS 
23 Metals and Cyanide 

January S. 1993 
Rffllioo:2 

TABLEC-9 

Precision, Accuracy, and Completeness 
Goals for Laboratory Data 

Method Precision 
Reference RPD 

Water Soil 
NYSDEC CLP 
Statement of Work 14 22 

14 24 
11 21 
13 21 
13 21 

Method 524.2 20 

Water Soil 
NYSDEC CLP 
Statement of Work 42 35 

40 50 
28 27 
38 38 
28 23 
42 33 
31 19 
50 50 
38 47 
50 47 
31 36 

Water Soil 
NYSDEC CLP 
Statement of Work 15 50 

20 31 
22 43 
18 38 
21 45 
27 50 

Water Soil 
NYSDEC CLP 
Statement of Work 25 50 

Delivery Ordec 0004, Panons Main Project No. 720229-07000 
Submittal: Final 

Accuracy 
% Rec. Completeness 

Water Soil 

61-145 59-172 90% 
71-120 62-137 
76-127 66-142 
76-125 59-139 
75-130 60-133 

80-120 90% 

Water Soil 

12-110 26-90 90% 
27-123 25-102 
36-97 28-104 
41-116 41-126 
39-98 38-107 
23-97 26-103 
46-118 31-137 
10-80 11-114 
24-96 28-89 
9-103 17-109 
26-127 35-142 

Water Soil 

56-123 46-127 90% 
40-131 35-130 
40-120 34-132 
52-126 31-134 
56-121 42-139 
38-127 23-134 

Water Soil 

50-150 20-180 90% 
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TABLEC-9 

Precision, Accuracy, and Completeness 
Goals for Laboratory Data 

Measurement Method Precision 
Parameter Reference RPD 

Water Soil 

Explosives Method 8330 25 50 

Herbicides Method 8150 

2,4-D 30 50 
2,4,5-TP 30 50 

Total Petroluem 
Hydrocarbons Method 8015 25 50 

Nitrate Method 353.2 10 10 

Fluoride Method 340.2 10 10 

PCBs in Oil Method 8080 40 
(in oil) 

Delivety Order 0004, Parsons Main Project No. 720229-07000 
Submittal: Final 

Accuracy 
% Rec. Completeness 

Water Soil 

70-130 50-150 90% 

63-87 63-87 90% 
73-103 73-103 

60-140 60-140 90% 

75-125 75-125 90% 

75-125 75-125 90% 

35-159 90% 
(in oil) 

Precision and accuracy goals for nitrate, fluoride, and PCBs in Oil were based on Aquatec's laboratory experience. 
Precision and accuracy goals for the other parameters were obtained from the procedures for each method. 

Januaty 8, 1993 
Revision: 2 
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Method Blank - A method blank is carried through the entire analytical procedure as a sample. 

One method blank will be generated for every extraction batch of 20 samples or less per matrix. 

Results of the method blank should be less than the reporting limit for all elements of interest, or 

the blank and all associated samples must be re-extracted and re-analyzed. 

Matrix Spike/Matrix Spike Duplicate/Matrix Spike Blank (MS/MSD/MSB) - An MS/MSD/MSB 

set of samples will be analyzed at least once for every 20 field samples per matrix . Known 

concentrations of explosives will be added to identical aliquots from a field sample. The percent 

recovery of the spiked compounds must be in conformance with those specified on Table C-9. 

8.0 CALIBRATION PROCEDURES AND FREQUENCY 

8.1 INTRODUCTION 

Instruments and equipment used to gather, generate, or measure environmental data will be 

calibrated with sufficient frequency and in such a manner that accuracy and reproducability of 

results are consistent with the appropriate manufacturer's specifications or project-specific 

requirements . 

8.2 LABORATORY EQUIPMENT 

The procedures for instrument calibration, calibration verification, and the frequency of 

calibrations are described in the NYSDEC CLP Statements of Work. Calibration of other 

instruments required for measurements associated with these analyses will be in accordance with 

the manufacturer's recommendations and the standard operating procedures of the laboratory. 

Calibration methods for tests not included in the CLP Statements of Work will be in accordance 

with the procedures of the analytical method, and laboratory standard operating practices (Table 

C-10). 

8.3 FIELD EQUIPMENT 

Calibration of field instruments will be performed at intervals recommended by the manufacturer 

or more frequently as conditions dictate. Field instruments include pH meters, thermometers, 

specific conductivity meters, a field gas chromatograph, water level probes, turbidity meters 

January 8, I 993 
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geophysics instruments, and health and safety equipment (organic vapor detectors, Draeger tube 

pumps, and geiger counters). 

Calibration of health and safety equipment is discussed in the Health and Safety Plan (Appendix 

B of this Work Plan). Calibration of geophysics instruments will be provided by the 

subcontractor(s) selected to conducted these determinations. These procedures will be provided 

once this contractor is designated and included in the SOP for Field Data Collection (Volume Ill, 

Appendix A). Geophysics equipment is not calibrated because the data is compared to itself. 

The pH meter will be calibrated with standard buffer solutions prior to each day or partial day of 

field use. A full calibration sequence for field pH meters will involve use of three standardized 

buffer solutions (e.g., pH 4, pH 7, and pH 10) which bracket the full range of measurements 

expected to be made during the day of use. Additional calibration sequences will be commissioned 

if field measurements fall outside the range of calibration conducted at the start of each day, or 

when intermediate calibration checks that the response of the field meter is changing. 

During the day, the meter will be periodically checked against one of the selected pH buffers. 

Typically, meters will be checked once or twice daily to assure that the meter is continuing to 

operate according to specifications. Fresh, traceable buffer solution will be used for each 

determination. Calibration results will be recorded in a field log book, along with the information 

describing the lot numbers of the buffers. 

The calibration of the pH meter will also be verified at the completion of each day of use. The 

meter will be used to measure the pH of three fresh, standard buffer solutions and all readings will 

be documented in the field notes. Any indication that the response of the pH meter has decayed 

during use will be used to adjust, or reject, data that has been collected with the meter in question. 

Thermometers used for field determinations will be calibrated daily against ice water, tepid water, 

and other temperature measuring devices not used for field determinations. Each thermometer or 

temperature measuring device will also be calibrated in the office prior to its use in the field. 

Office calibrations will include measurements against ice water, tepid water and boiling water, as 

well as other temperature measuring devices not taken to the field. 

Table C-10 

J_,,,a, 1993 
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METHOD 

NYSDEC CLP 
Statement of Work 
Metals by ICP 

NYSDEC CLP 
Statement of Work 
Mercury by Cold 
Vapor 

NYSDEC CLP 
Statement of Work 
Metals by Graphite 
Furnace AA 

Explosive by Method 
8330 

January 8, 1993 
Revillon: 2 

INSTRUMENT 

Jarrell-Ash 
Enviro II 

Leeman Labs PS2000 

Perkin Elmer 5100 
Graphite Furnace 
AA 

Waters High Pressure 
Liquid 
chromatograph with 
UV and Fluore­
scence detectors 

TABLEC-10 
CALIBRATION CRITERIA 

CALIBRATION 
FREQUENCY 

Calibration at the 
beginning of each 
analytical series 

Calibrat ion check 
every 10 samples 

Calibration at the 
beginning of each 
analytical series 

Calibration check 
every 10 samples 

Calibration at the 
beginning of each 
analytical series 

Calibration check 
every 10 samples 

Calibration 
beginning 
analytical 
calibration 
daily 

at the 
of each 

series 
check 

Delivery Order 0004, Parsons Main Project No. 720229-07000 
Submittal: Final 

CALIBRATION 
POINTS 

3-t initial calibration 
standards 

4 initial calibration 
standards + 1 blank 

3 initial calibration 
standards + 1 blank 

4 initial calibration 
standards + 1 blank 

CRITERIA FOR 
PASSING 

correlation > 0. 995 

calibration check 
within 10 % of true 
value 

correlation > 0.995 

calibration check 
within 20% of true 
value 

correlation > 0.995 

calibration check 
within 10% of true 
value 

Correlation > 0.995 

calibration check 
within 2 sd of initial 
standard 
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ME'I110D 

Herbicides by 
Method 8150 

PCBs only by Method 
8080 

NYSDEC CLP TCL 
Volatile Organics 
Statement of Work 

NYSDEC CLP TCL 
Semivolatile Organics 
Statement of Work 

January 8. 1993 
Revlalon: 2 

INSTRUMENT 

Hewlett Packard 
5890 

Hewlitt Packard 5840 
GC/ECD 

Hewlett Packard 
HP5971A MSD 
GC/MS 

Hewlett Packard 
HP5971A MSD 
GC/MS 

.--.. 

TABLEC-10 
CALIBRATION CRITERIA 

CALIBRATION 
FREQUENCY 

Calibration at the 
beginning of each 
analytical series 
calibration check 

Calibration check Std. 

Tune Verification 
and check calibration 
every 12 hours 

Tune Verification 
and check calibration 
every 12 hours 

Delivery Order 0004, Par,ons Main Project No. 720229-07000 
Submittal: Final 

CALIBRATION 
POINTS 

Initial calibration 
linearity 
characterization over 
100 fold range 

Initial calibration 
linearity 
characterization over 
100 fold range 

5 initial calibration 
standards 10,50, 100, 
150,200 ppb 

On-going calibration 
50 ppb standard 

5 initial calibration 
standards 20,50,80, 
120, 160 ng 

On-going calibration 
50 ng standard 

CRITERIA FOR 
PASSING 

Refer to NYSDEC 
sow 

Refer to NYSDEC 
sow 

Refer to NYSDEC 
Statement of Work 

Refer to NYSDEC 
Statement of Work 
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METHOD 

NYSDEC CLP 
Cyanide 

NYSDEC CLP TCL 
Statement of Work 
Pesticides/PCBs 

Nitrate 

Fluoride 

January 8, 1993 
Revlsloa: 2 

INSTRUMENT 

Bausch and Lomb 
UV /VIS Spec. 2000 

Hewlett Packard 5890 
GC/ECD 

Alpkem RF A 300 

Ion specific electrode 

TABLEC-10 
CALIBRATION CRITERIA 

CALIBRATION 
FREQUENCY 

Calibration at the 
beginning of each 
analytical series 

Calibration check 
every 10 samples 

Calibration at the 
beginning of each 
analytical series 

Calibration check 
every 10 samples 

Calibration check 
every 10 samples 

Calibration check 
every 10 samples 

Delivery Order 0004, Panon1 Main Project No. 720229-07000 
Submittal: Final 

CALIBRATION 
POINTS 

4 initial calibration 
standards 

Initial calibration 
linearity character-
ization over 100 fold 
range 

5 initiated + blank 

5 initiated + blank 

CRITERIA FOR 
PASSING 

check standard within 
15% of true value 

Refer to NYSDEC 
sow 

Correlation >0.995 
check std. 10% of 
true value 

Correlation >0.995 
check std. 10% of 
true value 
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METHOD 

SID, S3 Total 
Organic Carbon 

Hardness, EDT A 
Titrimetric Method, 
EPA Method 130.2 

Nitrate, Cadmium 
Reduction Method, 
EPA Method 353.3 

Level II Analysis for 
Volatile Organics 

Level II Analysis for 
Lead 

January S. 1993 
R.evisloo: 2 

INSTRUMENT 

Carlo Erb a EA 1108 
elemental analyzer 

Titration Burette 

Spec. 20 

Hewlett Packard 5890 
GC FID and PIO in 
series 

Perkin Elmer Plasma 
II ICP 

TABLEC-10 
CALIBRATION CRITERIA 

CALIBRATION 
FREQUENCY 

Calibration at the 
beginning of each 
analytical series 

Calibration check 
every 10 samples 

Calibrate Titrant at 
the Beginning of each 
analytical Areas 

Calibration at the 
beginning of each 
analytical series 

Calibration check 
every 10 samples 

Calibration daily 
every 24 hours 

Calibration daily 
every 24 hours 

Delivety Order 0004, Panon1 Main Project No. 720229-07000 
Submittal: Final 

CALIBRATION 
POINTS 

1 calibration std + 1 
blank 

Not Applicable 

5 Calibration stds. 
and 1 blank 

1 calibration standard 
+ 1 blank 

1 calibration standard 
+ 1 blank 

CRITERIA FOR 
PASSING 

Within 10% of true 
value 

None 

Within 10% of true 
value 

None 

None 
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METHOD 

Level II Analysis for 
Explosives 

January 8, 1993 
Revision: 2 

INSTRUMENT 

Spec. 20 

TABLEC-10 
CALIBRATION CRITERIA 

CALIBRATION 
FREQUENCY 

Calibrat ion daily 
every 24 hours 

Delivery Order 0004, Parson• Main Project No. 720229-07000 
Submittal: Final 

CALIBRATION 
POINTS 

1 calibration standard 
+ 1 blank 

CRITERIA FOR 
PASSING 

None 
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING 

9.1 DATA REDUCTION 

Data reduction, validation, and reporting of this project will primarily involve the analytical 

laboratory and any contracted data validation services. General data reduction and validation 

procedures used by Aquatec's personnel are contained in their QAPP. Sample calculations are 

contained in their Standard Operating Procedures, and the method specifications. 

All concentration data shall be expressed in units of micrograms per liter (ug/L) or micrograms 

per kilogram (ug/Kg) dry weight, as appropriate for the matrix. The field measurements of pH, 

conductivity, turbidity, and temperature shall be reported in standard logarithmic, umho/ cm, 

NTUs, and degrees Celsius, respectively. 

All analytical results are carefully reviewed and formatted into final submittal form by experienced 

quality control personnel. Each result reported by the laboratory undergoes four levels of data 

review. The analysts and technicians provide primary data review at the bench level, secondary 

and tertiary review is performed by independent experienced quality .control personnel, and the 

final data packages are reviewed by Ms. Malik before submission to Parsons Main. Data 

submittals will be in the format specified in NYSDEC CLP Protocols Level IV for CLP analyses 

and Level m for other analyses. 

9.2 DATA VALIDATION 

9.2.1 Data Quality Review 

Data validation shall be conducted by trained and qualified environmental geologists, engineers, 

environmental analysts, and the Project QA officer. 

Consistent data quality for this project will be obtained by the application of a standard data 

analysis and validation process. Critical review of data is designed to isolate spurious values. 

Data will be reviewed at a minimum by the analyst, laboratory QC personnel, laboratory Project 

Manager, and the Project QA Officer 

JIIIIIIOI)' 8, 1993 
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Screening data will be validated using one of three procedures: 

1. Routine checks will be made during the processing of data. For example, the field work 

will be observed and documentation will be checked for completeness and accuracy. 

2. Checks for consistency of the data set over time will be performed. This can be 

accomplished by visually comparing data sets against gross upper limits obtained from 

historical data sets, or by testing for historical consistency. Anomalous data will be 

identified and evaluated. 

3. Checks may be made for consistency with parallel data sets, that is, data sets obtained 

presumably from the same population (for example, for the same region of the aquifer or 

volume of soil. 

The purpose of these validation checks and tests is to identify outliers; that is, an observation that 

does not conform to the pattern established by other observations. Outliers may be the result of 

transcription errors or instrument malfunctions. Outliers may also be manifestations of a greater 

degree of spatial or temporal variability than expected. 

After an outlier has been identified, a decision concerning its fate will be rendered. Obvious 

mistakes in data (e.g., transcription errors) will be corrected when possible, and the correct value 

will be inserted. If the correct value cannot be obtained, the data may be excluded. 

An attempt will be made to explain the existence of the outlier. If no plausible explanation can 

be found for the outlier, it will be included in the data set, but a note highlighting its presence and 

associated concerns will be included in the report. Also, an attempt will be made to determine the 

effect of the outlier when both included and excluded from the data set. A determination will be 

made whether it is appropriate to resample. 

9.2.3 In-House Laboratory Review 

Aquatec will follow data evaluation procedures recommended and approved by the U.S. EPA and 

NYSDEC. The EPA Region Il Standard Operating Procedures (SOPs) for Evaluating Organic and 

,_ .. 1993 
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Inorganic Data will be used to evaluate the data produced. Chemical analysis data will be 

reviewed based on the analysis results of the duplicate, spiked, and blank samples obtained by the 

laboratory. The laboratory will issue the chemical analysis data and associated QA/QC data in 

reports and the chemical analysis data summarized in computer spreadsheets. 

9.2.4 Data Review and Validation 

When the chemical analysis reports are received from the laboratory, Parsons Main will examine 

the reports and computerized tables for errors and problems with the analysis. Typical errors 

include incorrect sample numbers as compared to the sampling records and Chain of Custody; 

holding time exceedances; recoveries outside acceptable ranges; number of laboratory blanks, 

duplicates, and spikes do not meet criteria; and typographic errors in analysis results. 

The tabulated chemical analysis data will be sorted by site, then type of medium. When an analyte 

is not detected in a sample, the detection limit will be included in the table. Also the type of 

detection limit will be noted in the table. 

The chemical analysis data will be validated according to the EPA Region II Functional Guidelines 

for Evaluating Organic Analyses. SOP No. HW-6, Revision 8 and the EPA Region II Functional 

Guidelines for Evaluating Inorganic Analyses, SOP No. HW-2, Revision XI. Chemical analysis 

data of the field-generated QA/QC samples will be included when validating the data. 

The Project Manager will be kept informed of all non-conformance issues and ensure that 

corrective action is taken prior to data manipulation and assessment routines. Once the QA/QC 

review has been completed, the Project Manager may direct the team leaders or others to initiate 

and finalize the analytical data assessment. 

9.3 REPORTING 

9.3.1 Field Data 

Field data and other information will be documented on forms designated in the FSAP (Appendix 

A) and in field notebooks assigned to the project. The forms, shown in Appendix A, will be used 

for routine procedures such as sampling, borings, well installation, water level measurements, and 
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test pitting. The field notebook shall be used to describe the overall work for the day and any 

deviations from the standard operating procedures. 

9.3.2 Laboratory Data Reports 

Reports from the analytical laboratory will include a tabulation of sample results, dates of analysis, 

method references, completed chain-of-custody forms, blank analysis data, precision and accuracy 

information for each method, and narrative discussion of any difficulties experienced during 

analysis. A copy of each data package will be sent by the laboratory to the Project Manager. The 

Project Manager will immediately arrange for making additional copies of the data packages 

including copies for the Document Controller and Project Quality Assurance Officer. The sample 

analysis data will be tabulated by the laboratory and presented to the Project Manager on computer 

diskettes. These tables will be used to prepare a working database for assessment of the site 

contamination condition. 

9.3.3 Monthly Field Activity Reports 

While field work associated with the response activities is being conducted at the site, a monthly 

Field Activity Report to the EPA and NYSDEC will be submitted no later than the 10th addressing 

the following: 

1. A summary of work completed in the field, 

2. Anticipated or actual delays, 

3. Discovery of significant additional contaminants other than expected, 

4. Quantum increase in concentration of hazardous substances of any media beyond that 

expected, 

5. Determination of any specific or potential increase of danger to the public, the 

environment, or to individuals working at the site, and 

6. Copies of all Quality Assured Data and sampling test results and other laboratory 

deliverables received during the month. 

7. A copy of the laboratory's chemical analysis reports received during the month will be 

sent to the Corps of Engineers' QA Laboratory. 
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At the completion of the first round of field work sampling, a letter report characterizing the site 

will be furnished by the Project Manager. This report will at a minimum list the locations and 

quantities of contaminants at the site. Should additional sampling rounds be required to confirm 

initial sampling, additional letter reports will also be required. 

9.3.S Quarterly Reports 

Quarterly Reports will be submitted by SEAD to EPA and NYSDEC no later than the 10th day 

of January, April, July, and October. The quarterly reports shall address the following: 

1. Minutes of all formal Project Manager, Technical Review Committee (fRC) and other 

formal meetings held during the preceding period, 

2. Status report on all milestones on schedule, report and explanation for milestones not met, 

and assessment of milestones to be met during the next period, 

3. Outside inspection reports , audits and other administrative information developed, 

4. Permit status, as applicable, 

5. Personnel staffing status or update, 

6. Copies of all Quality Assured Data and sampling test results and all other laboratory 

deliverables received during that quarter, and 

7. A community relations activity update. 

Parsons Main will provide input for these reports to SEAD at least two weeks prior to the 

submittal deadline. 

9.3.6 Final Report 

At the conclusion of the ESI, a report will be generated that documents the field work, and data 

interpretation performed during the ESL A section on data quality will be included that discusses 

the results of data validation, describes how well the data quality objectives were met, and 

summarizes the results of any audits performed during the ESL The ESI report will conclude 

whether a release has occurred at each SWMU and will recommend whether an RI/FS should be 

performed at each SWMU. 
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10.0 PERFORMANCE AND SYSTEM AUDITS 

QA system performance shall be performed under the direction and approval of the PQAO. 

Functioning as an independent body and reporting directly to project and company management, 

the PQAO will select personnel to conduct the audit as well as plan and schedule system and 

performance audits based upon company and project-specific procedures and requirements. These 

audits may be implemented to evaluate the capability and performance of project and subcontractor 

staff and their compliance with the QA/QC Plan, in addition to the effectiveness of or impact to 

the existing project QA/QC Plan and its associated governing documents. Each performance and 

system audit shall be conducted by a trained and qualified head auditor and designated trained and 

qualified auditors. 

At times, the PQAO may request additional staff with specific expertise from the company and/or 

project groups to assist in conducting performance audits. In these instances, however, the 

responsibility for the performance audit will remain with the head auditor and auditors, with the 

additional staff expertise responsible for clarifying and delineating technical requirements. 

The PQAO and auditors shall maintain accurate records of the scope of the audit, identification 

of items subject to the audits, and results. Quality assurance audits may be initiated by the Project 

Manager, the PQAO, or the Site Manager, if, in their opinion, a situation exists that warrants an 

audit. The EPA states II such audits should be performed at sufficiently required intervals during 

the field investigation. 11 

10.1 PERFORMANCE AUDITS 

A field audit may be performed by the PQAO or designated auditor during collection of the field 

samples to verify that field samplers are following established sampling procedures. A laboratory 

audit may be performed by the PQAO or designated auditor during analysis of the field samples 

to verify that the laboratory is following established procedures. 

Performance audits shall be scheduled twice per each year of the field investigation. 
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System audits, performed by the PQAO or designated auditors, will evaluate the effectiveness of 

the procedures used to collect data. In addition, field and laboratory quality control procedures 

and associated documentation may be system audited. System audits shall be scheduled twice per 

each year of the field investigation. The Project Manager or Site Manager may request the PQAO 

to perform unscheduled audits if conditions adversely affecting data quality are detected. 

10.3 FORMALIZED AUDITS 

Formalized audits refer to any system or performance audit that is documented and implemented 

by the PQAO. The auditors will use a written procedure or checklist to objectively verify that 

quality assurance requirements have been developed, documented, and instituted in accordance 

with the Work Plan. Formalized audits may be performed on project and subcontractor work at 

various locations. 

Audit reports will be written by the PQAO or his designee after gathering and evaluating all 

resultant data. Items, activities, and documents determined by lead auditors to be in non­

conformance shall be identified at exit interviews conducted by the involved management. Non­

conformances will be logged and documented using audit findings listed in the audit report. These 

audit findings will be directed to the Project Manager to institute corrective actions in a specified 

and timely manner. All audit findings and acceptable resolutions will be approved by the PQAO 

prior to issue. Implementation of acceptable resolutions may be determined by re-audit or 

documented surveillance of the item or activity. Upon verification acceptance, the PQAO will 

close out the audit report and findings. Section 13, Corrective Action, outlines in detail methods 

for corrective action. 
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11.0 PREVENTIVE MAINTENANCE 
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11.1 PREVENTIVE MAINTENANCE PROCEDURES 

Equipment, instruments, tools, gauges, and other items requiring preventive maintenance will be 

serviced in accordance with the manufacturer's specified recommendations or written procedures 

developed by the operators. Documentation should be generated in support of these activities. 

11.2 SCHEDULES 

Project-specific written procedures will identify, where applicable, the schedule for servicing 

critical items in order to minimize the downtime of the measurement system. It will be the 

responsibility of the operator to adhere to this maintenance schedule and to arrange any necessary 

and prompt service as required. Service to the equipment, instruments, tools, and gauges shall 

be performed by qualified personnel. These procedures shall be reviewed and approved by the 

Project Manager and PQAO and shall be subject to audit. 

In the absence of any manufacturer's recommended maintenance criteria, a maintenance procedure 

will be developed by the operator based upon experience and previous use of the equipment. 

11.3 RECORDS 

Logs will be established to record and control maintenance and service procedures and schedules. 

All maintenance records will be documented and traceable to the specific equipment, instruments, 

tools, and gauges. Records produced shall be reviewed, maintained, and filed by the operators 

at the laboratories and by the data and sample control personnel when, and if, equipment, 

instruments, tools, and gauges are used at the sites . The PQAO shall audit these records to verify 

complete adherence to these procedures. 

11.4 SPARE PARTS 

A list of critical spare parts will be identified by the operator. These spare parts will be stored 

for availability and use in order to reduce the downtime. In lieu of maintaining an inventory of 

spare parts, a service contract for rapid instrument repair or back-up instruments will be available . 
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Aquatec's laboratory maintains a large inventory of spare parts, and employs qualified in-house 

technicians for instrument repair and maintenance. 
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12.1 CALCULATION OF MEAN VALUES AND ESTIMATES OF PRECISION 

The mean, C of a series of replicate measurements of concentration Ci, for a given surrogate 

compound or analyte will be calculated as: 

C=_l 
n 

n 

i= 1 

Where: n = number of replicate measurements; C, Ci are both in mg/Lor mg/kg. 

The estimate of precision of a series of replicate measurements will usually be expressed as the 

relative standard deviation, RSD: 

RSD = SD x 100% 
C 

Where: SD = Standard Deviation 

n 

SD= i = 1 
(n-1) 

Alternatively, for data sets with a small number of points the estimate of precision may be 

expressed as a range percent, R: 

R = ~I - C,) x 100% 
C 

Where: C1 = highest concentration value measured in data set 

½ = lowest concentration value measured in data set 
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Precision is also measured by calculating the relative percent difference (RPD) between duplicate 

analyses. The following equation is used: 

%RPD = ______ _ X 100 

where: 

12.2 

RPD = Relative Percent Difference 
D1 = First Sample Value 
D2 = Second Sample Value (duplicate) 

ASSF.sSMENT OF ACCURACY 

Accuracy will be evaluated by comparing the recovery of surrogate and matrix spike compounds 

the goals identified in Section 7. The recovery of a surrogate compound will be defined as: 

Recovery, % = Cs x Vs <or Ws) x 100 
Q 

Where: C, = measured concentration of surrogate compound in sample, mg/L (or mg/kg) 
V,(W J = Total volume (or weight) of sample to which surrogate was added, L 

(or kg) 
SA = Quantity of surrogate compound added to sample, mg 

The individual component recoveries for the matrix spike sample are defined as: 

Matrix Spike Percent Recovery = SSR - SR x 100 
SA 

where: 
SSR = 
SR = 
SA = 

,_ .. 1993 
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13.0 CORRECTIVE ACTION 

Corrective action may be initiated at any time by any person performing work in support of the 

field investigation. 

All project personnel have the responsibility, as part of the normal work duties, to promptly report 

these situations and implement the corrective action as required. The following procedures have 

been established to assure that situations such as malfunctions, deficiencies, deviations, and errors 

are promptly investigated, documented, evaluated, and corrected. When a situation is identified, 

the cause will be evaluated and a corrective action will be proposed to preclude repetition. The 

corrective action will be approved by the PQAO and the Project Manager. The situation, cause, 

and resulting corrective action will be documented and reported to the Field Supervisor, Chief 

Discipline Engineers and Scientists, the Corporate QA Manager, and involved subcontractor 

management, as appropriate. Corrective actions may be initiated as a result of any · of the 

following: 

1. When predetermined acceptance standards are not attained 

2. When procedure or data compiled are determined deficient 

3. When equipment or instrumentation is found faulty 

4. When samples and test results are questionably traceable 

5. When quality assurance requirements have been violated 

6. When designated approvals have been circumvented 

7. As a result of a management assessment 

8. As a result of laboratory comparison studies · 

Corrective action required as a result of performance, system, and formalized audits shall require 

formal documented corrective action procedures. 
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

As discussed in Section 9.3.3 of this appendix, a monthly Field Activity Report will be prepared 

while field work associated with this ESI is occurring. A copy of the laboratory's chemical 

analysis reports received during the month will be sent to the Corp of Engineer's QA Laboratory 

when the monthly report is distributed. Information regarding the true identify of field-generated 

samples, such as trip blanks, duplicates, splits, and equipment blanks, will also be sent to the QA 

Laboratory. 

A section on data quality will be included in the final report that discusses the results of the data 

validation and that describes how well the data quality objectives were met. The precision, 

accuracy, and completeness of the data will be calculated based on a review of laboratory and field 

QC samples and summarized in the report. The results of any audits will also be summarized in 

this section. Information will include: purpose of the audit, items audited, audit results, 

recommended solutions, and actions resulting from audit recommendations. 

Jaaa,yl.1993 
Rmoim:2 

,.,., C-53 

V:\ENVIR~ENECA~.FJN\APfENDIX.C 



( 

0 



APPENDIX A 

Aquatec's Quality Assurance Program Plan (QAPP) 



) 



& 

AQUATEC 
QUALITY ASSURANCE 

PROGRAM PLAN 

Prepared by 

Aquatec,Inc. 
75 Green Mountain Drive 

South Burlington, Vermont 

Revision 5 
Approval 

~~d-{/Y.-.L 
George W. Starbuck 

President 

JephK.<comeau, Ph.D. 
Vice President, Chemistry 

z.Lu 
E. Van Wyck 

Chemistry Laborat_ory Di 

£ Pu gt; c.. sB ln,..\('.~ 
Phili C. Downey, P ~. 

Biology Laboratory Director 

t<t1A.bv ? . {¼,;~ a> 
Karen R. Chirgwi 

Quality Assurance Officer 



I hereby authorize and approve the following Quality Assurance Program 
Plan for use in Aquatec's Analytical Laboratory. 

Ll~ 
George Y. Starbuck 

?11/ff 
Date 

President 



PREFACE 

Aquatec believes that the commitment of all within its 

organization to a comprehensive Quality Assurance Program Plan is a 

necessity to meet the objectives of this analytical laboratory and of 

the Contract Laboratory Programs. The following Laboratory Quality 

Management Plan is an embodiment of the current practices of quality 

assurance/ quality control at Aquatec. The in-house quality assurance 

program is aimed at the production of data of known quality and 

integrity, while sustaining a minimum loss of data due to 

out-of-control conditions. 

Each laboratory section is responsible for keeping an updated 

version of Standard Operating Procedures (SOP) applicable to that 

section. To ensure continuity of analysis throughout the laboratory, 

specifics in the areas such as sample handling, instrument 

calibration, quality control measures, injection technique, data 

acquisition, data proc.essing, and autosampler procedures are 

thoroughly explained in each SOP. Following the guidelines stated in 

SOPs, contractual obligations and method specifications can be met. 

The constituents that make up Aquatec's quality assurance/quality 

control program have been greatly influenced by the contractual 

obligations. Currently, Aquatec is a participant in the United States 

Environmental Protection Agency's 

Contract Laboratory Program, and 

Contract Laboratory Program, REM 

the New York State Contract 

Laboratory Program. As a result, many of the routine quality 

assurance/quality control ·measures and restrictions utilized by the 

laboratory are designed to meet the obligations as set forth in these 

contracts. When "contractual obligation" is mentioned in the 

following text, it is in reference to these contracts. 

The practices of quality assurance/quality control presented in 

the following text are set forth as minimums, and any additional 

measures that the client requires can be incorporated into the quality 

assurance/quality control project plan. The minimums set forth should 

be considered, as such, a minimum. Any tailoring or customizing the 

client may require, based on individual needs, can usually be 

implemented within the laboratory structure. 
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A. PHYSICAL FACILITIES 

The physical facilities available for analytical work at Aquatec 

are housed in one building with a total of 22,300 square feet of floor 

space. This comprises the corporate headquarters with an additional 

off-site bioassay laboratory and storage facility. The floor plan in 

Figure A.l shows the location, size, and utilities available on an 

individual laboratory basis. Over 12,000 square feet are utilized by 

the chemistry division; approximately 3,500 square feet are devoted to 

analytical activities. The laboratories occupy 3,000 square feet; 

sample management, 260 square feet; and incubators, the analytical 

balance, and desks for computations and transcription are located in 

an 190 square foot room. Linear bench space in the laboratories are 

made of synthetic stone and occupy a total of 317 feet. The entire 

facility is air conditioned, has overhead fluorescent lighting, and 

the flooring is comprised of epoxy, tile, 

depending on the needs of the work space. 

or raised computer flooring 

The gas chromatography/mass 

pressure air system with spectrometry 

make-up air 

laboratory has 

drawn through 

a positive 

activated carbon filters. All other 

laboratories utilize a negative pressure air system. The laboratory 

also has many facilities to support the analytical effort in the form 

of a reverse osmosis system, deionization system, and computer 

networking. 

Because of the nature of our work at Aquatec, adequate security 

of the facilities, methodologies, and project files is necessary. 

Access to the main building is controlled through a system of 

combination-locked doors and, during business hours, reception log-in 

procedures for visitors. In addition, anti-intrusion devices and 

key-control are employed to secure access to the facilities and its 

contents. Visitors register upon entering the building and are 

accompanied by an employee while visiting the facility. Aquatec 
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employees are expected to be familiar with and adhere to standards of 

confidentiality mandated by individual contracts and common sense 

business practices. Laboratory Section Heads will insure that their 

personnel ·are familiar with Aquatec's security policies. 



B. PERSONNEL 

The organization of laboratory 

Analytical Laboratories is presented 
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personnel within the Aquatec 

in Figure B.l. The laboratory 

structure 

to the 

provides a means for communication from 

Laboratory Director. This organization 

the bench level up 

facilitates the 

generation of data, several levels of data review, and the monitoring 

of the overall quality of the data produced in the laboratory before 

it is reported to the client . The Quality Assurance Program within 

the laboratory is operated independently of the laboratory sections 

generating data and reports directly to upper management levels. If 

discrepancies are found in the performance of any section of the 

laboratory, it is reported to the Laboratory Director who is 

responsible for initiating the proper corrective action within the 

section. In this way, objectivity in the evaluation of laboratory 

operations can be obtained. 

B.l Roles and Responsibilities 

Each section within the laboratory has specific roles and 

responsibilities in terms of producing a product of known quality. 

All laboratory personnel are expected to have a working knowledge of 

the Aquatec Quality Assurance Program Plan (QAPP). It is expected 

that employees at every level will ensure that data is generated in 

compliance with the Aquatec QAPP. 

At the bench level, analysts are responsible for the generation 

of data by analyzing samples according to written SOP's. They are 

also responsible for ensuring that all documentation related to the 

sample is complete and accurate . The analyst should provide 

management with immediate notification of quality problems within the 

laboratory. The analysts have the authority to accept or reject data 

based on compliance with well-defined QC acceptance criteria. The 
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acceptance of data, which falls outside of QC criteria or is 

questionable in nature, must be approved by the Laboratory Section 

Head. 

The data review groups are responsible for providing a secondary 

review of the raw data presented by the analysts. All calculations, 

calibrations, and QC criteria are evaluated against the objectives of 

the contract to ensure nothing has been overlooked in the generation 

of the data. Any discrepancies found in the data should be reported 

to the appropriate Laboratory Section Head for corrective action. The 

data review group is also responsible for publishing the final product 

submitted to the project directors for final review. In the data 

presentation, the proper forms and formats must be observed. 

Laboratory Section Heads are responsible for the overall flow of 

work and data in and out of the laboratory. They are responsible for 

the maintainence of accurate SOPs and the enforcement of the QAPP and 

SOPs in their laboratory. The data produced by the analysts must be 

of known quality and legally defensible ; Any discrepancies in QC 

criteria will be brought to their attention, and a decision reached as 

to whether or not the data is acceptable. If, in their judgment, 

there are technical reasons which warrant the acceptance of what 

appears to be out-of-control data, these reasons should be well 

documented and discussed with the Laboratory Director before the 

sample and corresponding data are considered acceptable. 

Project Directors are responsible for dealing directly with the 

clients. They are technically oriented and well versed ip analytical 

methodologies en&bling them to effectively communicate the clients' 

needs to the laboratory. Project Directors are selected for specific 

projects based upon their past experiences and qualifications in 

relation to the proposed scope of work. Roles of the Project 
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Directors include shipping the proper sampling containers to the job 

site, inspection of samples and shipping containers upon arrival at 

the laboratory, overseeing the log-in procedures, monitoring the 

progress of the analytical work, and review the final data packages 

before submittal to the client. Project Directors are instrumental in 

interfacing and assisting both the laboratory and the client in 

resolving any difficulties that may arise during the course of a 

project. 

The Quality Assurance Officer is responsible for 

monitoring the activities of 

Quality Assurance Officer 

the 

the 

will 

implementation of the QAPP and 

laboratory for compliance. The 

periodically conduct internal audits to identify potential problems 

within the laboratory. The results of these audits are reported to 

the Laboratory Director for corrective action. The Quality Assurance 

Officer is also responsible for establishing databases which record 

performance attributes of the laboratory. The Quality Assurance 

Officer will also assist the chemists in the writing of the SOP's and 

distribution of revisions in a timely fashion. In an effort to 

evaluate the laboratory's performance against other laboratories, the 

Quality Assurance Officer will maintain records of Performance 

Evaluation results, audit comments, and training status of personnel. 

The Laboratory Director is ultimately responsible for the data 

that is produced and reported by the laboratory. Any discrepancies in 

methodology, procedures, QC criteria, or reporting will be channeled 

through the Laboratory Director. Yhen the Quality Assurance division 

detects discrepancies or problems, they are reported to the Laboratory 

Director who is responsible 

the laboratory. A follow-up 

problem has been co~rected. 

for initiating corrective action within 

audit is performed to assure that the 
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B.2 Training 

The level of training necessary to perform analytical tasks is 

derived from academic background and past experience, technical 

courses, and informal on-the-job training with specific methods or 

instrumentation. The responsibilities 

lies foremost with the individual. 

for formal academic training 

The responsibility for the 

additional specialized skills obtained through in-house training or 

external workshops is a shared obligation of the individual, their 

supervisor, and the Company. An individual's academic and 

professional experience are kept on file including an initial 

statement of qualifications or resume and any additional documentation 

concerning subsequent training. Copies of certificates of completion, 

transcripts, diplomas, or other documentation will be included in the 

files as appropriate. 

Trainees are under the supervision of experienced analysts who 

are responsible for their work during the training period. This 

ensures the quality of data reported to clients. The training records 

consist of an Aquatec form F-0341 (Figure B.2) and is included in the 

individual's file. Training record summaries are available for 

inspection from the Document Control Officer. 

Included in Appendix A are the resumes of key personnel and a 

summary of laboratory personnel experience. 
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C. ANALYTICAL INSTRUMENTATION 

C.l Summary of Major Analytical Instrumentation 

The following is a listing of all major analytical 

instrumentation and date of purchase available for analysis at 

Aquatec. Analytical instruments are maintained by a qualified 

in-house technician. 

Gas Chromatography/Mass Spectrometry 

Two Finnigan 5100 Series GC/MS systems with subambient 
temperature control, chemical ionization, negative ion 
and high resolution capillary column chromatography 
capabilities. Data system includes Nova 4X computer, 70 
Mb Winchester disk drive and Micro VAX file server 
networking.[(3/85),(3/85)] 

Two Finnigan OYA 1050 Series GC/MS systems, each 
configured with Telanar LSC-2 purge and trap and Telanar 
automatic sampler units. Data system includes Nova 4X 
Computer, 70 Mb Winchester disk drive and Micro VAX file 
server networking.[(7/80),(10/82)] 

Finnigan OYA 1050 Series GC/MS interfaced with a Telanar 
LSC-2000 purge and trap, Dynatherm analytical thermal 
desorber and a Telanar cryofocusing trap. [(7/88)] 

Three Finnigan mass spectral data processors supporting 
Super lncos software and VAX networking. 
[(9/86),(7/88),(11/89)] 

Varian 3400 GC equipped with Finnigan 700 ion trap 
detector. Subambient temperature controller, and Telanar 
LSC-2000 purge and trap add versatility.(6/87) 

Dedicated screening Hewlett Packard 5840 GC with Flame 
Ionization and Electron Capture Detectors and Hewlett 
Packard 3393A integrator.(6/78) 

Gas/Liquid Chromatography 

Eight Hewlett Packard 5890 
autosamplers and subambient 

gas chromatographs with 
temperature controllers. 
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Detectors include FID, ECD, PID, HWD and NPD. An 
Envirochem 850 thermal desorber and Tekmar LSC-2 provide 
specialized sample introduction. Data is handled by 
four Maxima 820 computer data stations and Hewlett 
Packard 3392A integrators.[(5/84),(5/84),(3/85), 
(3/85),(4/85),(6/87),(7/88),(7/88)] 

Hewlett Packard 5840 GC with autosampler and ECD and FID 
detectors.(6/78) 

Two Tracor 540 GCs with Hall and photoionization 
and trap sample 

820 computer data 
detectors. Two Telanar 
concentrators and two 
stations.((3/85),(12/87)) 

purge 
Maxima 

Yaters 600 multi-solvent delivery system liquid 
chromatograph. Lambda-Max LC UV-VIS spectrometer and 
Kratos 980 programmable fluorescence detection system. 
742 YISP autosampler.(1/88) 

Organic Sample Preparation 

Analytical bio-chemistry 1002A autoprep gel permeation 
chromatograph with UV detector.(12/84) 

Analytical bio-chemistry 1002B autoprep gel permeation 
chromatograph with UV detector . (8/90) 

Ten Millipore Zero Headspace Extractors (ZHE) for TCLP VOA 
Extraction.[(l/87),(2/88),(2/88),(2/88),(2/88),(2/88), 
(8/90),(8/90),(8/90),(8/90)] 

Atomic Spectroscopy/Metals Analysis 

Two Perkin Elmer Plasma II 
emission spectrometer with 
AS-51 autosampler. System 
versatile sequential 
((12/85),(2/90)) 

inductively coupled plasma 
series 7500 computer and 
has UV capabilities and 

scanning monochromator. 

Two Jarrell-Ash SHZl atomic absorption spectrometers 
with Smith-Hieftje correction. System includes 
dedicated graphite furnace, atomizer, data station, and 
autosampler. [(8/90),(8/90)) 

Perkin-Elmer 5000 atomic absorption spectrometer with 
Model 500 graphite furnace and AS-51 autosampler.(10/83) 
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Perkin-Elmer 23030 graphite furnace atomic absorption 
spectromete with Zeeman background corrector. System 
includes AS60 autosampler and video data station.(10/83) 

Perkin-Elmer 3030B flame atomic absorption spectrometer. 
Capabilities include operation in both absorption and 
emission.(6/86) 

Perkin-Elmer 306 atomic absorption spectrometer 
dedicated for cold vapor mercury analysis.(8/72) 

CEM Corporation MDF 80 
includes Teflon vessels 
station.(4/87) 

microwave digestion system 
and constant torque lapping 

Wet Chemistry/Inorganic Analysis 

Dionex 2000i/SP ion chromatograph.(10/85) 

Bausch and Lomb 2000 scanning UV-visible spectrometer 
used for colorimetric analysis.(4/81) 

LECO CHN-600 direct reading carbon hydrogen nitrogen 
determinator.(6/84) 

LECO AC-300 automatic calorimeter.(6/84) 

LECO direct reading moisture, ash, fixed carbon and 
volatile carbon determinator.(6/84) 

LECO SC132 sulfur determinator.(2/88) 

Oceanography International Model 700 total organic 
carbon analyzer.(12/78) 

Dohrman DX-20 total organic halogen analyzer.(6/81) 

Perkin-Elmer 1330 infrared spectrometer with data 
station.(8/81) 

Biological Analysis 
Turner Designs Model 10 Fluorometer. 

Eberbach Model 2700 microprojection instrument . Adapted 
for computer digitizing.(3/73) 

Zeiss DRC Dissecting Microscope (11/87) 
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Two Zeiss Lab 16 Compound Microscopes with high pressure 
mercury lamp for epifluorescent capabilities.[(11/85), 
(12/86)) 

Olympus I MT-100 Trinocular Inverted Tissue Culture 
Microscope(l/82) 

Four American Optical Binocular Microscopes [(4/70), 
(4/70),(6/73),(4/81)] 

C.2 Instrument Calibration 

The calibration and standardization procedures for analytical 

instrumentation is defined in the respective sectional SOP's. The 

procedures can be modified and revised as required by contractual 

obligations and special projects. Analytical balances and 

thermometers are calibrated against NBS, or NBS traceable, materials. 

The sectional SOPS discuss in detail how each instrument is 

calibrated, including frequency for calibration and re-calibration, 

and the source or grade of the calibration materials. The range of 

analyses performed and instrumentation utilized by Aquatec is very 

large and the calibration procedures are instrument specific and vary 

from analysis to analysis. The calibration procedures usually include 

an initial system performance check and some type of initial 

calibration with each analytical series. On-going and closing 

calibration checks are also included in most analytical series . For 

each type of calibration standard or performance check there are 

specific criteria to meet before sample analyses begin. These 

criteria are established in the methodologies as they are written in 

the referenced taxts or by contract specifications. 

C.3 Preventative Maintenance 

Analytical instrumentation are maintained and serviced according 

to the manufacturers specifications. Each analytical instrument has a 

specific maintenance logbook. All routine maintenance and repair work 
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is recorded with the date and the initials of the individual 

performing the maintenance task. Reports from outside service work 

are incorporated into the instrument logbooks. For GC/MS 

instrumentation, all performance checks (decafluorotriphenylphosphine 

and p-bromofluorobenzene) associated with instrument tune for a 

particular instrument are to be maintained in a separate loose-leaf 

notebook for that instrument. 

On a daily basis, the operation of balances, incubators, 

refrigerators, the high purity water system, furnaces, ovens, air 

conditioning, and builing facilities are documented on Aquatec 

Monitoring Worksheets. Any discrepancies are immediately reported to 

the appropriate laboratory or technical services personnel for 

resolution. All analytical balances are checked with Class "S" 

weights and a thermometer is resident in each refrigerator/freezer. 

A computer based system to continuously monitor the temperatures 

inside the refrigerator/freezer units is used in addition to the 

manual daily thermometer reading. Each refrigeration unit contains a 

temperature probe packed in sand and is connected to the microVAX 

system to record the temperature of the unit. Acceptable temperature 

excursion limits have been established and set within the VAX program. 

Each temperature reading is immediately compared to the limits, and 

for values falling outside of the established limits, a buzzer will 

sound and corrective action will be initiated immediately. Provisions 

have been made to contact technical services personnel at home during 

off hours to insure that the refrigeration systems are not out of 

control for more than 20 minutes. 

C.3.1 Maintenance Control Charts 

In addition to routine and preventative maintenance, control 

charts are maintained for several instruments as an indicator of when 

maintenance may be necessary. In the GC/MS laboratory, instrument 
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sensitivity is monitored using internal standards. The internal 

standard solution is injected into every standard, blank, and sample 

acquired on the GC/MS. The area of the internal standard compounds in 

an acquisition are plotted on control charts that can serve as an 

indicator of the overall condition of the instrument. Instrumentation 

problems can be diagnosed and remedied by tracking the response 

patterns on the control charts. 

following each analysis. 

The control charts are updated 
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D. SAMPLE HANDLING AND STORAGE PROCEDURES 

The procedures used to receive, track, and maintain the integrity 

and quality of both· samples and data are presented below. Routine 

samples are processed with a variable degree of chain-of-custody 

documentation depending on client requirements. Samples requiring 

strict chain-of-custody have associated forms and procedures which 

establish written proof of possession. Sample receipt and subsequent 

handling are included as text and flow charts in the Sample Management 

SOP. Figure D.l is an example of the flow of Contract Laboratory 

Program samples and documentation through the laboratory. 

D.l Chain-of-Custody Procedures 

The critical nature of chain-of-custody procedures cannot be 

overemphasized. These procedures record the history of the samples' 

custody from acquisition to final disposal. 

Samples are physical evidence and should be handled according to 

certain procedural safeguards. For some legal proceedings, proof that 

the laboratory is a secure repository for the sample is sufficient to 

insure that the analytical data will be admitted as evidence. 

However, in some cases a court may 

hand-to-hand custody of samples while 

instances, the laboratory must be able 

require a showing of the 

at the laboratory. In such 

to produce documentation that 

traces the in-house custody record of the samples from the time of 

sample receipt to the completion of sample analysis. 

The National Enforcement Investigations Center (NEIC) of EPA 

defines custody of evidence in the following ways: 

1. It is in your actual possession, or 
2. It is in your view, after being in your physical possession, 

or 
3. It was in your possession and then you locked or sealed it 

up to prevent tampering, or 
4. It is in a secure area. 
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procedures employed at 

Sample Management Office. 

chain-of-custody form is presented in Figure D.2. 

Aquatec are 

An example 

The following 

procedures have been established to satisfy contractual obligations. 

1. To guarantee that samples are in a secure area, access 
to the laboratory is through a monitored reception area 
with all other access doors locked. Visitors sign-in 
with the receptionist and are escorted by an Aquatec 
employee during their stay in the laboratory. 
Refrigerators, freezers, and other sample storage areas 
are kept locked, and only sample custodians and 
supervisory personnel have keys to the sample storage 
area(s). 

2. Samples will remain in locked sample storage until 
removal for sample preparation or analysis. 

3. All transfers of samples into and out of the storage 
area(s) are documented on an internal chain-of-custody 
record (form F-0169) shown in Figure D. 3. 

4. After a sample has been removed from storage by the 
analyst, the analyst is responsible for returning the 
sample to the storage area before the end of their 
working day . 

D.2 Sample Receipt 

The receipt of samples should be scheduled with the Sample 

Custodian or designee before samples are shipped. This is important 

because unstable parameters require prompt analysis and the sample 

custodians must coordinate the arrival of the samples with Laboratory 

Section Heads to insure that staff and facilities are available to 

perform the required analysis . The quality of analytical data is 

reflected directly by the quality of sample handling. 

Samples are received in an area specifically established for 

sample receipt and storage. Upon receipt, a sample is assigned a 

laboratory identification number. This number, along with basic 
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information (including date received and general sample description), 

is recorded in the laboratory's master log and the computer based 

Laboratory Management System (IHS). Aquatec uses the !HS to track 

samples from quote through login, analysis, reporting, and finally 

invoicing. The laboratory's master log is maintained as a parallel 

paper system backup. 

An Environmental Test Request (ETR) is generated in the 

Laboratory Management System for each sample or series of samples. 

The ETR contains all of the specific information relative to a 

particular sample (all field information associated with sample 

collection, the sample identification number, the parameters to be 

analyzed for, the results of any field work). The ETR number is 

recorded in the laboratory's master log as a reference to the 

laboratory identification numbers. The ETR's are then maintained in a 

file of work in progress. 

The individual samples are checked to insure that they are in 

proper containers and have been properly preserved for the requested 

analysis. The laboratory identification number is then physically 

affixed to the sample container(s), the proper Chain-of-Custody forms 

are generated, and the sample is properly stored in either 

refrigerators or freezers, depending on the requested analysis. 

Yhen the laboratory is ready to analyze the sample, an analyst 

requests the sample from the Sample Custodian and signs the proper 

Chain-of-Custody forms before removing it from the sample storage 

area. Yhen analysis is complete, the analyst returns the sample to 

the custodian and signs the proper Chain-of-Custody form relinquishing 

custody of the sample. Once the samples have been completely 

analyzed, they are stored until their disposal date or a date 

specified by contractual obligations. 
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D.3 Laboratory Documentation 

Workbooks, bench sheets, instrument logbooks, and instrument 

printouts, are used to trace the history of samples through the 

analytical process and to document and relate important aspects of the 

work, including the associated quality controls. All logbooks, bench 

sheets, instrument logs, and instrument printouts are part of the 

permanent record of the laboratory. Completed workbooks and 

instrument logbooks are submitted to the Data Review Groups for review 

and storage. 

Each page or, as required, each entry is to be dated and 

initialed by the analyst at the time the record is made. Entries in 

the GC/MS standards logbooks and runlogs are made in duplicate using 

carbon sheets. Errors in entry are to be crossed out in indelible ink 

with a single stroke and corrected without the use of white-out or by 

obliterating or writing directly over the erroneous entry . All 

corrections are to be initialed and dated by the individual making the 

correction. Pages inserted into logbooks are to be stapled to a 

clean, bound page. The analyst's initials are to be recorded in such 

a manner that the initials overlap the inserted page and the bound 

page. A piece of non-removable transparent tape is then to be placed 

over the initials as a seal . Pages of logbooks that are not completed 

as part of normal record keeping should be completed by lining out 

unused portions. Specific information on the types of logbooks, 

format of entry, and other pertinent information are contained in the 

appropriate sectional SOPs. 

Laboratory notebooks are periodically reviewed by the Laboratory 

Section Heads for accuracy, completeness, and compliance to this 

QAPP . All entries and calculations are verified by the Laboratory 

Section Head. If all entries on the pages are correct, then the 
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Laboratory Section Head initials and dates the pages. Corrective 

action is taken for incorrect entries before the Laboratory Section 

Head signs. 

D.4 Storage of Records 

D.4.1 Commercial Clients 

~orksheets containing the supportive documentation are stored by 

method number in the file cabinets for one year . After this time 

period, the worksheets are placed in cardboard boxes. These boxes are 

labeled and stored for a minimum of seven (7) years. 

D.4.2 Level IV Data 

The completed data package including supportive documentation is 

placed in a box and retained at Aquatec for a minimum of seven (7) 

years. 

D.4.3 Storage of Tapes 

Magnetic computer tapes are stored in the computer room, and 

corresponding tape streamer logbooks are maintained for a minimum of 

seven (7) years. 
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E. ANALYTICAL METHODOLOGIES 

Detailed descriptions of accepted procedures for the analysis of 

organic, inorganic, and biological parameters are maintained in the 

individual laboratory sectional SOPs. Appendix B of this QAPP 

presents a summary of the methods employed by Aquatec's chemistry and 

biology laboratories. 

Detection limits for the individual parameters are dependent upon 

the methodologies employed. Aquatec achieves detection limits 

established by the methods which can also be modified to accommodate 

difficult sample matrices or client specifications. 

It is important to the validity of the analytical results that 

samples be collected and stored in properly prepared containers to 

eliminate sources of contamination arising from sample containers. 

All aqueous samples are preserved, chemically or by refrigeration, as 

specified in EPA methodologies. Soil and sediment samples are unable 

to be uniformly chemically preserved, therefore the preservation for 

these samples will be limited to storage at 4°c. 

E.l Subcontracted Analyses 

Aquatec does not routinely subcontract analytical services with 

the exception of dioxin, asbestos, and radiologicals analyses. 

Prospective subcontracting firms are thoroughly reviewed with an 

emphasis on their overall quality control practices and the quality of 

their data. Aquatec will ensure that the subcontracting firm has all 

the information necessary to perform the analyses to satisfy the 

objectives of the client. Samples are shipped to subcontracting firms 

from Aquatec's sample management department and the results of the 

analyses are transmitted back to Aquatec for review. These results 

will be synthesized into Aquatec's reporting format and presented to 

the client. 
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F. QUALITY CONTROL 

Controls analyzed in conjunction with samples are essential in 

the evaluation of the quality of the generated data . The following 

quality control procedures are employed by the laboratory. Although, 

in many cases, this satisfies only the minimum requirements, the 

laboratory is continually working within quality control programs 

initiated by its clients. These programs may include any of the 

following quality controls in addition to other contractual 

obligations. 

The 

includes 

quality control program implemented in the laboratory 

the analysis of method blanks, reference standards, 

analytical spikes, and surrogate spikes. Every analytical series 

includes some of these controls, depending upon the analysis. The 

combination of controls used in an analysis must be completely 

representative of the analytical task. This includes all aspects of 

sample preparation and sample analysis. 

F.l Method Blanks 

Sources of contamination in the analytical process, whether a 

contribution of specific analytes or a source of interferences need to 

be identified, isolated, and corrected. The intent of the method 

blank is to identify possible sources of contamination within the 

analytical process. For this reason, it is necessary that the method 

blank is initiated at the beginning of the analytical process and 

encompasses all aspects of the analytical work. This will include 

glassware, reagents, instrumentation, or other sources of 

contamination that could affect sample analysis. 

SOP's as well as contractual obligations define 

Laboratory section 

the frequency of 

method blank analysis. In the absence of a specified frequency, a 

method blank is analyzed with each analytical series at a frequency of 

one method blank associated with no more than twenty samples. 
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This same concept applies to sample containers either used or 

supplied by Aquatec for the collection of samples. A method, or 

bottle blank, should be analyzed for each type of sample container as 

it would be used for sample collection. The frequency of analysis 

would preferably extend to each lot of processed sample containers. 

At a minimum the analysis of a container blank should be performed 

whenever the preparation process, preservation reagent, or type of 

container changes. 

The use of holding blanks associated with volatile organics 

analyses, whether by GC or GC/MS, is also to be considered in the 

concept of a method blank. Cross contamination of samples held in 

closed storage is a distinct possibility. A holding blank specific to 

each group of samples received for analysis will be generated and 

analyzed with the samples. Holding blanks indicate contaminants which 

may have affected the sample during storage at the laboratory. 

The analysis of field blanks, trip blanks and equipment blanks, 

add more insight into interpreting the results of sample analysis. 

Equipment blanks are generated as part of the sampling process in the 

field. Field and trip blanks indicate what contaminants may have 

affected the samples during sampling or in transit to the laboratory. 

Analysis of these type of blanks are not routine, but they can be 

performed at a client's request or as specified in a contract. 

F.2 Reference Standards 

Reference standards are standards of known concentration and 

independent in origin from the calibration standards. These reference 

standards are generally available through the U.S. Environmental 

Protection Agency, the National Bureau of Standards, or are specified 

by analytical methodologies. Reference standards are included in the 
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analytical process, although in some aspects of sample handling and 

preparation, they may not reflect the analytical process. The intent 

of reference standard analysis is to provide insight into the 

analytical proficiency within an analytical series. This includes the 

preparation of calibration standards, the validity of calibration, 

sample preparation, instrument set-up, and the premises inherent in 

quantitation. Reference standards are utilized in every analytical 

series with the exception of GC/MS and certain GC analyses for which 

reference standards do not exist. The results of a reference standard 

analysis exceeding specified tolerances have major implications with · 

respect to the associated sample result, thus requiring the 

reanalysis of samples. It is important to consider how representative 

the standard analysis is with respect to the sample analysis in 

evaluating the results. 

F.2.1 Control Limits 

Control Charts are maintained for the inorganic analysis of water 

and wastewater using EPA's 200 series methods. The warning and 

control limits on these charts are calculated based on 20 

determinations and are set by contractual obligations. In the absence 

of set limits, the warning limits are set at± 2 standard deviations 

from the mean value; the control limits are set at± 3 standard 

deviations from the mea~ value. If the 95% confidence interval 

published by EPA for the true value is within these determined limits, 

the EPA limits are used for that analyte. Yhen a reference standard 

value exceeds the established warning limits, careful scrutiny is 

given to the operating system, standards preparation, and procedures 

that were used in obtaining the result. If the value of the reference 

standard exceeds the established control limits, then sample analysis 

is stopped and corrective action is taken. All samples · analyzed since 

the last passing reference standard will be reanalyzed following 

recalibration of the instrument. The control limits are updated by 



Page F-4 
Revision 5 
Date 01/11/91 

the Quality Assurance Officer annually or semi-annually based on the 

previous 20 determinations . Permanent records of all reference 

standard determinations are kept in a database. An example of a 

control chart is given in Figure F.l. 

F.3 Analytical Spikes 

F.3.1 Analyte Spikes 

The intent of the analytical spike is to provide insight into the 

efficiency and proficiency of an analytical series. This includes 

quantitation standards, sample preparation, instrument set-up, and the 

premises inherent in quantitation. This control reflects the efficacy 

of sample analysis within an analytical series while it is less 

sensitive in reflecting the conditions which are within the control of 

the analyst. lJhen analytes are spiked directly into the original 

sample, they are called matrix spikes. Within an analytical series, a 

representative sample portion is designated as a separate sample and 

spiked with known concentration(s) of the analyte(s) under 

consideration. · The advantages to this approach lies in the fact that 

the spiked sample portion is handled and prepared in exactly the same 

manner as the samples. Sample related interferences affecting an 

analysis will be reflected in the results from the spiked sample 

portion. Results of analytical spikes exceeding the specified 

tolerances need to be evaluated thoroughly in conjunction with other 

measures of control. In the absence of other control measures, the 

integrity of the analytical work cannot be verified. Reanalysis with 

additional controls or different analytical methodologies is 

necessary. 

F.3.2 Surrogate Spikes 

Another type of analyte spike is a surrogate spike. 

are compounds unlikely to be found in nature that have 

similar to the analytes of interest. This type of 

Surrogates 

properties 

control is 
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primarily used in the GC/MS and GC laboratories . The intent of a 

surrogate spike is to provide broader insight into the proficiency and 

efficiency of an analytical method on a sample specific basis. This 

control reflects analytical conditions which may not be attributable 

to sample matrix. If results of surrogate spike analysis exceed 

specified tolerances, then the analytical results need to be evaluated 

thoroughly in conjunction with other control measures. In the absence 

of other control measures, the integrity of the data cannot be 

verified. Reanalysis of the sample with . additional controls or 

different analytical methodologies is necessary. 

F . 4 Replicate Analysis 

Replicate analysis is a measure of analytical precision and can 

be limited in its scope. If used in conjunction with reference 

standards or analytical spikes, it can give a measure of the 

reliability of the analytical systems. Replicate analyses can be 

significant in the interpretation of analytical results for samples 

which have complex matrices . The results of a replicate analysis may 

influence final reports. 

F.5 Calibration Check Standards 

Calibration check standards analyzed within a particular 

analytical series will give insight into the instruments' stability. 

A calibration check standard should be analyzed at the beginning and 

end of an analytical series or periodically throughout a series 

containing a large number of samples. Frequency of analysis is 

defined in the methodologies and contractual obligations . In the 

absence of a specified frequency, calibration check standards should 

be analyzed after every ten samples. In analyses where internal 

standards are used, a calibration check standard need only be run in 

the beginning of an analytical series. If results of the calibration 

check standard exceed specified tolerances, then all samples analyzed 

since the last acceptable calibration check standard are reanalyzed. 



Page F-6 
Revision 5 
Date 01/11/91 

F.6 Internal Standards 

Internal standard areas are monitored in the GC/MS laboratory. 

The internal standard is present in all acquisitions with the 

exception of performance standards (decafluorotriphenylphosphine and 

p-bromofluorobenzene). The response of each compound within the 

internal standard is plotted on a control chart (Figure F.2). The 

tolerance ranges of these charts are contractually set. In the 

absence of any other criteria, the following working rule applies: the 

area of any compound cannot fall below 50% of its value in the 

preceding check standard nor can it rise above 100% of its value. If 

internal standard areas in one or more samples exceeds the specified 

tolerances, then the instrument will be recalibrated and all affected 

samples reanalyzed. 

F.7 Biological Standards 

F.7.l Microbiological Standards 

All equipment and supplies used in the microbiological analyses 

are routinely checked for sterility. Laboratory dionized water is 

monitored monthly for bacterial densities and required water quality 

characteristics. If any of the parameters are out of the specified 

tolerances, the personnel responsible for the dionized water system 

are notified and corrective action is taken. The laboratory water is 

tested annually for suitability for culturing bacteria. Glassware is 

tested annually using the inhibitory test to insure that the glassware 

cleaning procedures do not inhibit bacterial growth. Bacteria sample 

containers are prepared in lots and each lot is checked for sterility. 

If the tested container is not sterile, then all the associated 

containers will be re-sterilized and re-tested. 

A positive and negative control sample is run with each daily set 

of bacteriological samples. The negative control is conducted using 

the dilution water appropriate for the test . This dilution water is 
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typically sterile phosphate rinse buffer. The positive control 

consists of the use of a target bacteria for the specified test, such 

as Esterichia coli, Salmonella spp., or Enterobacter sp., which are 

routinely maintained in the laboratory. Positive contols are diluted 

to an appropriate concentration 

analysis to insure that cultural 

and are carried through the entire 

conditions are maintained. If the 

results of 

contamination 

the negative or positive control samples indicate 

or cultural problems, then all affected samples will be 

resampled and reanalyzed. 

F.7.2 Bioassay Standards 

The sensitivity of the lineages of all test organisms used in the 

bioassay studies are routinely evaluated using reference toxicants 

obtained from USEPA Quality Assurance Program and/or internal toxicant 

standards. Test organism sensitivites are compared to specified 

tolerances. Control limits are calculated as outlined in Section 

F.2.1 of this QAPP. Fresh and saltwater test organisms cultured in 

our laboratory are maintained under the recommended environmental 

conditions and monitored daily by laboratory personnel. 

In accordance with bioassay method protocols, each test 

concentration and control samples are analyzed in replicate. A 

control sample consisting of the dilution water used in the bioassay 

are analyzed with every test series. If the response of the control 

test organisms are outside control limits, the test conditions are 

scrutinized for out-of-control situations. The response of the 

control test organisms and the test conditions are reported with each 

bioassay. 

influence 

Laboratory 

laboratory 

The interpretation of the response and test conditions may 

the final report. If the test is judged by the Biological 

Director as unacceptable due to organism response and/or 

conditions, the test results will be rejected and a new 

sample analyzed. 
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F.8 Software Quality Control 

Aquatec's Technical Support Division develops software for data 

reduction and reporting for the Analytical Laboratory Division. These 

programs are requested and specified by the laboratory in terms of 

valid assumptions, calculations, and presentation of data. All 

software requests are presented to the Laboratory Director who will 

evaluate the request in terms of applicability and pass it on to 

Technical Support personnel. After the programs are developed but 

before they are put into general use by the laboratory, they are 

checked and approved by a laboratory representative. Once the 

programs have been approved~ they are introduced to the laboratory 

personnel and the appropriate SOPs are updated to reflect changes in 

procedures for an analytical method. Record of all software requests, 

developments, improvements, and approvals are filed in the project 

files. 

F.9 Audits 

F.9.1 Audits from Regulatory Agencies 

As a participant in state and federal certification programs, the 

laboratory sections at Aquatec are a~dited by representatives of the 

regulatory agency issuing certification. Audits are usually conducted 

on an annual basis and focus on laboratory conformance to the specific 

program protocols for which the lab is seeking certification. The 

auditor reviews sample handling and tracking documentation, analytical 

methodologies, analytical supportive documentation, and final 

reports. The audit findings are formally documented and submitted to 

the laboratory for corrective action. 

F.9.2 Internal Audits 

All laboratory sections of the Chemistry Division at Aquatec are 

required to participate in semi-annual internal audits which are 

administered by the Quality Assurance Officer. The findings of these 

audits are formally documented and submitted to the Laboratory 

Director and to corporate management. The Laboratory Director will 
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have the responsibility for resolving points at issue or for effecting 

necessary changes to the laboratory's practices. 

The audit program will focus on the following areas: 

1. Maintenance of acceptable and complete SOP's in company 
format. 

2. Maintenance of training records. 
3. Maintenance of notebooks. 
4. Maintenance of instrument records. 
5. Evaluation of standards control records. 
6. Evaluation of sample handling procedures. 
7. Evaluation of data handling and storage procedures. 

F.10 Corrective Action 

When deficiencies or out-of-control situations exist, the Quality 

Assurance Program provides a means of detecting and correcting these 

situations. Samples analyzed during out-of-control situations are 

reanalyzed prior to reporting of results. There are several levels of 

out-of-control situations that may occur in the laboratory during 

analysis. 

F.10.l Bench Level 

Corrective action procedures are often handled at the bench level. 

If an analyst finds a nonlinear response during calibration of an 

instrument, then the instrument is recalibrated before sample analysis 

commences. The problem is often corrected by a careful examination of 

the preparation or ·extraction procedure, spike and calibration mixes, 

or instrument sensitivity. If the problem persists, it is brought to 

the management level. 

F.10.2 Management Level 

If resolution at the bench level was not achieved or a deficiency 

is detected after the data has left the bench level, then corrective 

action becomes the responsibility of the Laboratory Section Head or 

Laboratory Director. Unacceptable matrix or surrogate spike 

recoveries detected by data review are reported to the Laboratory 
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Section Head. A decision to reanalyze the sample or report the 

results is made depending on the circumstances. Documentation 

procedures for sample reanalysis are initiated at this point if 

necessary. 

F.10.3 Receiving Level 

If discrepancies exist in either the documentation of a sample or 

its container, a decision must be made after consulting with the 

appropriate management personnel. All decisions will be fully 

documented. Some examples of container discrepancies are broken 

samples, inappropriate containers, or improper preservation. In these 

cases, corrective action involves the Project Director contacting the 

client to resolve the problems. 

F.10.4 Statistical Events 

This type of corrective action can only be monitored if control 

charts are .kept for an analyte. An out-of-control situation is 

defined as data exceeding control limits, unacceptable trends detected 

in the charts, or unusual changes in the instrument detection limits. 

'When these situations arise, it is brought to the attention of the 

Laboratory Director who will initiate corrective action. 

F.10.S Audit Response 

The laboratory is required to respond with corrective action to 

the audit findings and recommendations of the regulatory agencies 

before certification for a particular program can be granted. If a 

recommendation is related to document format (for example, laboratory 

name is absent from a preprinted benchsheet), then the laboratory 

personnel will revise the document format and a copy of the revised 

document format will be submitted to the appropriate representatives 

of the regulatory agency. If a recommendation is related to an actual 

procedure (for example, error correction), then the recommendation 

will be communicated to the laboratory pe~sonnel informing them of the 

correct procedure and a record of this communication will be submitted 

to the appropriate representatives of the regulatory agency. If a 

recommendation is related to the written procedures (for example, 
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written SOPs), then the laboratory personnel will revise the written 

SOPs and a copy of the new SOPs will be submitted to the appropriate 

representatives of the regulatory agency. The Laboratory Quality 

Assurance Officer will conduct a follow-up audit to verify that 

corrective action has been implemented within one to two weeks of the 

audit report. Observations made during this follow-up audit will be 

submitted to the appropriate representatives of the regulatory agency. 

F.11 Interlaboratory Testing 

The analytical laboratory participates in the EPA 

inter-laboratory performance evaluation program for water (WS) and 

wastewater (WP) in addition to evaluations conducted by the states of 

Vermont and New York. The analytical laboratory also participates in 

the inorganic and organic quarterly performance evaluations conducted 

by the EPA. Employee performances are annually evaluated. In some 

cases, extenuating circumstances will require more frequent 

evaluations. 

F.12 Inventory Procedures 

Purchasing guidelines for all equipment and reagents effecting 

data quality are well defined and documented in the sectional SOPs. 

Similarly, performance specifications are documented for all items of 

equipment having an effect on data quality. Any item critical to the 

analysis, an in~ instrument or reagent, received and accepted by 

the organization is documented. This includes type, age, and 

acceptance status of the item. Reagents are dated upon receipt to 

establish their order of use and to minimize the possibility of 

exceeding their shelf life. 

Requests for equipment affecting the quality of analytical data 

will be submitted in writing to the Laboratory Director for technical 

approval. After approval, the requisition will be submitted to the 

company president for purchase approval. 
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G. DATA VALIDATION AND REPORTING 

Each laboratory section provides extensive data validation prior 

to reporting results to the client. In general, there are three 

levels of review as outlined below. For a complete description of 

validation steps and processes, refer to the sectional SOPs or to the 

Analytical Laboratories SOP. 

The analyst is responsible for primary review of data generated 

from sample analysis. If recoveries of all quality control samples 

are within specified tolerances, then the data are presented to data 

review groups for secondary review. If recoveries of any quality 

control samples exceed specified tolerances, then affected samples are 

reanalyzed. 

Secondary review is conducted by data review groups to determine 

if analytical results are acceptable. If recoveries of all quality 

control samples are within specified tolerances, then the data are 

presented to Project Directors for final review. If recoveries of any 

quality control samples exceed specified tolerances, then affected 

samples are submitted for reanalysis . 

Project Directors determine if all analytical results of a 

sample(s) are consistent. If so, then the data are presented in a 

final report to the client. If discrepancies or deficiencies exist in 

the analytical results, then corrective action is taken. Audits of 

final reports by the Quality Assurance Officer will be conducted to 

determine the precision, accuracy, completeness, and 

representativeness of sample analyses. 

After all analytical data has been reviewed, the final report can 

be assembled for submission to the client. Aquatec offers five levels 

for reporting analytical results based on Data Quality Objectives 

(D.Q.O.). 

analysis. 

Level I data consists of measurements taken during field 
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Level II data requires a specified degree of confidence in the 

compound identification and quantitation. Compound identification 

specificity can range from group identification to single compound 

identification. Level II reporting consists of an analytical report 

with internal quality control results retained at Aquatec. 

Level III data requires a high degree of confidence in the 

compound identification and quantification, but not necessarily to the 

standards of level IV. This degree of confidence is achieved by 

examination of the raw laboratory data and the use of applicable 

laboratory QA/QC requirements. The frequency of QA/QC checks and 

standardizations are less than for level IV analysis. Level III 

reporting consists of an analytical report with some internal quality 

control results reported; these include reference standards and method 

blanks. 

Level IV data requires the highest degree of confidence in the 

compound identification and quantitation. Level IV is defined by the 

QA/QC supporting material which is provided by a CLP Regular 

Analytical Services Request. The high degree of confidence in the 

data are achieved by a thorough examination of the raw laboratory data 

and strict laboratory QA/QC controls. These controls include frequent 

standardization, spikes, duplicates, blanks, and strict compound 

identification criteria. 

Level V data has unique requirements in either compound 

identification, quantitation, detection limits, cleanup or QA/QC 

requirements. Level V analytical procedures are defined through the 

use of Special Analytical Services (SAS) requests for CLP. The 

procedures and QA/QC are specified through these requests. The QA/QC 

for Level V dsta usually requires frequent standardization, spikes, 

duplicates, blanks, and strict compound identification criteria . 
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There are five (5) general sections to any CLP data package. 

Sections may be added or deleted depending on the scope of work. 

Section 1 - Narrative 

The information contained in the narrative consists of (a) 
client name and address; (b) cross reference to Aquatec's ETR 
#; (c) date of receipt of samples; (d) cross reference of 
Aquatec's lab number to clients sample ID; (e) a discussion of 
the analytical work. 

Section 2 - Analytical Results 

The results of all analyses will be contained in this section 
including any external quality control as specified by 
contractual obligations. 

Section 3 - Supportive Documentation 

This section contains any printouts, chromatograms, and raw 
data generated from the analyses. 

Section 4 - Sample Preparation 

Extraction sheets, digestion sheets,% solids, logbook pages, 
and runlog pages are found in this section. 

Section 5 - Sample Handling 

All documentation accompanying samples such 
sheets, internal Chain-of-Custody forms, 
telephone logs. 

as sample receipt 
correspondence,and 

Once the document is assembled, the sections are distinguished with 

blue paper with their respective titles. The pages are paginated in 

numerical order and photocopied. Copy(s) of the documentation are 

sent to the client, and the original document is retained at Aquatec 

in storage for a minimum of seven (7) years. 
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H. SAFETY CONSIDERATIONS 

Aquatec has a fundamental responsibility to provide facilities, 

equipment, maintenance, and an organized program to make necessary 

improvements to ensure a safe working environment. Unless employees 

fulfill their responsibilities for laboratory safety, the 

safety-related features of the facility and established safety 

programs will be ineffective. 

The Aquatec building is equipped with many structural safety 

features. These include: 

* Fire Alarm System 
* Sprinkler System 
* Exit Signs 
* Emergency Lighting System 
* Fire Extinguishers 
* Laboratory Showers 
* Fire Doors 
* Fire Blankets 
* Fume Hoods 

Each employee will be familiar with the location, use, and 

capabilities of general and specialized safety features associated 

with their workplace. To protect employees from potential workplace 

hazards, Aquatec provides and requires the use of certain items of 

protective 

clothing, 

equipment. These include safety goggles, protective 

gloves, respirators, etc. If employee owned safety 

equipment is used, these items will be inspected to assure adequacy 

and conformity to applicable regulations. For a complete description 

of the types of personal safety equipment available, refer to the 

Laboratory SOP Section H.6. 

Precautions to be taken in the transportation, storage, and use 

of chemical substances are outlined on Material Safety Data Sheets 

provided by chemical supply companies. Employees using chemical 

substances are to become familiar with the Material Safety Data 

Sheets, especially those pertaining to routinely handled chemicals. 

These are maintained in a file, available to all employees . 

91902CllJAN91 
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JANINE L. BANKS 

Sample Management 

Rensselear Polytechnic Institute, Troy, NY, 1980-1982 
Studied Computer Science and Management 

PROFESSIONAL HISTORY 
Aguatec, Inc., South Burlington, VT, 1984-Present 

PROJECT RELATED EXPERIENCE 
1984-Present 

aquarec 

Responsible for the logging in of samples, ensuring contractual 
requirements (for government or private industry contracts) are met 
through scrutiny of both samples and corresponding documentation. 

Responsible for following chain-of-custody procedures and enforcing 
the in-house custody system. 

Responsible for managing a team of sample custodians. 

Other responsibilities include the examination of samples for proper 
preservation and bottles as they arrive for log-in, preserving the 
integrity of samples while in the laboratory, keeping bottle stocks 
for the field department, shipping of bottles to clients, proper 
disposal of remaining samples, and career development of sample 
custodians. 
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KAREN R. CHIRGWIN 

Quality Assurance Officer 

EDUCATION 
M.S. University of Vermont, Burlington, VT, 

(Biostatistics) 
Burlington, B.A. University of Vermont, VT, 

(Biology) 
Burlington, B.A. University of Vermont, VT, 

(Mathematics) 

PROFESSIONAL HISTORY 

1988 

1985 

1985 

Aquatec, Inc., South Burlington, VT, 1987-Present 

aquatel 

University of Vermont Department of Mathematics and Statistics, 
Burlington, VT, 1986-1988 

Environmental Science, Inc., Middletown, CT, 1986 

REPRESENTATIVE EXPERIENCE 
1989-Present, Aquatec, Inc. 
As Quality Assurance Officer, Ms. Chirgwin is responsible for the 
continued development and implementation of a Quality Assurance 
Program for inorganic and organic analyses of environmental samples. 
Her responsibilities include the preparation and maintenance of the 
Laboratory Quality Assurance Program Plan (QAPP), conducting audits, 
participating in and responding to audits from government and 
regulatory agencies, and monitoring the use of quality controls within 
the laboratory sections. In addition, Ms. Chirgwin oversees the 
development, revision, and implementation of standard operating 
procedures within the laboratory sections. She is also involved with 
the preparation and review of Quality Assurance Project Plans (QAPjP) 
and work plans for large environmental projects. 

1987-1989, Aquatec, Inc. 
As an analytical chemist, Ms. Chirgwin was responsible for the 
analysis of volatile and semivolatile organic contami~ants in 
environmental samples by GC/MS. Analyses required the use of GC/MS 
methodologies including EPA 500, 600, SW846, and EPA and New York 
State Contract Laboratory Protocols (CLP). 

1986-1988, University of Vermont 
Ms. Chirgwin was a Graduate Teaching Fellow responsible for lecturing, 
preparing exams, and grading students in introductory level statistics 
courses. 
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REPRESENTATIVE EXPERIENCE (continued) 
1986, Environmental Science corp. 
Ms. Chirgwin was an analytical chemist responsible for the preparation 
and analysis of environmental samples for inorganic contaminants using 
atomic spectroscopy and conventional wet chemistry methods. She 
developed and implemented a program for total halogen analysis in 
contaminated oil samples, using the Parr Bomb, for 45-50 samples 
daily. 

Supported the organic chemists by preparing BNA extracts for analysis 
by GC/MS and setting up autosampler runs for the analysis of PCBs and 
VOAs in contaminated oil samples by GC. 
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JOSEPH K. COMEAU, Ph.D. 

Vice President, Chemistry 

EDUCATION 
B.S., Manhattan College, NY, 1968 

(Chemistry) 
Ph.D., state University of New York, Buffalo, NY, 1975 

(Analytical Chemistry) 

PROFESSIONAL ASSOCIATIONS 
American Chemical Society 

SPECIALIZED TRAINING 
Incos Applications Programming, Finnigan Institute, 1985 
Infrared Spectroscopy, Perkin Elmer Corporation, 1981 

aquatec 

Capillary Chromatography for GC/MS, Finnigan Institute, 1980 
Analysis of Priority Pollutants, Finnigan Institute, 1980 
Infrared Data Station Operation, Perkin Elmer Corporation, 1981 
Miniranger Operation and Electronic Maintenance, Motorola 

Government Electronics Division, 1975 

Other 
General Radiotelephone Operator License, 1987 

EMPLOYMENT HISTORY 
Aquatec, Inc., South 

Vice President 
Laboratory Director 
Chemist 

Burlington 
1985 - Present 
1976 - 1990 
1973 - 1976 

Vermont Water Resources Laboratory, Montpelier, VT 
Chemist 1972 (summer) 

Ayerst Laboratories, Rouses Point, NY 
Chemist 1965 - 1971 (summers) 

RECENT RESPONSIBILITIES AT AOUATEC, INC. 
Managerial - Responsible for overall work flow and project direc­
tion for a group of fifty scientists and technicians. Duties in­
clude goal setting, resource planning, staffing and client contact. 

Technical - active in method design and implementation. Responsi­
ble for all technical aspects leading to Aquatec's entry into the 
EPA organic Contract Laboratory Program (CLP) in 1983. Currently 
involved in consultation on industrial waste treatment, high purity 
water production, process control and technical insurance matters. 
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REPRESENTATIVE PUBLICATIONS AND REPORTS 
A study of Organic Levels and General Water Quality in Champlain 

water District Water. Prepared for IBM Corporation, 1978. 

A study of the Anodic Behavior of Propane Using Techniques of Elec­
trochemical Mass Spectrometry, Ph.D. Thesis, SUNY at Buffalo, 
1975. 

Binkerd, R., H.G. Johnston, and J.K. Comeau. Physical Impact Eval­
uation of the Discharge of Heated Water from the C.P. Crane~ 
erating Station. Prepared for State of Maryland Department of 
Natural Resources, 1978. 

Bruckenstein, s., and J. Comeau. "Electrochemical Mass Spectrom­
etry," Intermediates in Electrochemical Reactions, The chemical 
Society, Faraday Division 56, 1973. 

Chemical Characterization and Treatability study of Industrial 
Waste Effluent. Prepared for RCA Corporation, Mountaintop, PA, 
1975. 

Identification and Quantification of PCB's As Isomer Groups by Gas 
Chromatography/Electron Capture Detection on Low Level Extracts. 
Prepared for EPA Region 1, 1986. 

James A. Fitzpatrick Nuclear Power Plant Cooling Water System Fll 
Study. Prepared for the Power Authority of the State of New 
York, 1975. 

Krol, G., G. Boyden, R. Moody, B. Kho, and J. Comeau. "Thin Layer 
Separation and Detection of Free Estrogens," J. Chromatogr, 61, 
1971. 

Physical Impact Evaluation of Chalk Point Generatina Station's 
Cooling Water System of the Patuxent River. Prepared for the 
State of Maryland Department of Natural Resources, 1979. 

Proposed Methods for Treatment of Plating Waste Discharge. Pre­
pared for Fairbanks-Morse Weighing Systems, Division of the Colt 
Industries Operating Corporation, 1974. 

The Analysis of Fish for Trace Organic Contaminants Using Liquid 
Chromatography and Capillary GC/MS. Prepared for the State of 
Vermont Department of Health, 1981. 

The Analysis of Polynuclear Aromatic Hydrocarbons in the Burlington 
Barge Canal Using Liquid Chromatography and Capillary GC/MS. 
Prepared for the State of Vermont Department of Health, 1981. 
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PHILIP C. DOWNEY, Ph.D. 

Biology Laboratory Director 

EDUCATION 
B.S. Marietta College, 1975 

(Biology) 

aquarec 

B.S. University of Michigan, 1975 
(Natural Resources; Field of Specialization - Fisheries) 

M.S. Louisiana State University, 1978 
(Fisheries) 

Ph.D. University of Idaho, 1982 
(Forestry Wildlife and Range Sciences; Field of 
Specialization - Fisheries Resources) 

PROFESSIONAL HISTORY 
Aquatec, Inc., South Burlington, VT, 1981-Present 
Lecturer, Unity College, Unity, ME, August 1982 
Instructor, Washington State University/University of Idaho Summer 

Institute, June 1981 
Consultant, Sterling H. Nelson and Sons, Inc., 1979 

PROFESSIONAL ASSOCIATIONS AND CERTIFICATIONS 
Certified Fisheries Scientist {Certification No. 1970) 
Phi Sigma Biology Honor Society 
American Fisheries Society (AFS) 
Bioengineering Section of AFS 
Fish Culture Section of AFS 
Fish Health Section of AFS 
American Society of Limnology and Oceanography 
Vermont Subcommittee on Endangered Fishes 

SPECIALIZED TRAINING 
Hydroacoustic Assessment Techniques, Biosonics, Inc., 1986 
Habitat Evaluation Procedures (HEP), Certified, 1984 
Hazardous Materials Incident Response Operations (165.5) 
SCUBA, NAUI Certified, 1976 

REPRESENTATIVE EXPERIENCE 
1985-Present 
As the director of the biological division, Dr. Downey supervises the 
environmental, microbiology and toxicity laboratories. Recent fisher­
ies projects have included environmental studies on lake Champlain and 
investigations of the habitat preferences of the American shad. Dr. 
Downey was the project director for a fish enhancement study conducted 
at a number of hydroelectric facilities. Behavioral studies conducted 
have included Atlantic salmon smelt outmigration with radiotelemetry. 
Dr. Downey was a fisheries consultant on the State of Vermont's 
project for locating a new State fish hatchery. His responsibilities 
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REPRESENTATIVE EXPERIENCE (continued) 
included conducting studies on lake water quality for bioengineering 
design criteria and making projections of hatchery effluent, based 
upon design and operating criteria, for the discharge permit. 

1981-1984 
Upon joining Aquatec, Inc. in 1981, Dr. Downey developed a 
comprehensive fisheries and aquatic biology investigative program to 
assess potential impacts of thermal effluent discharged during the 
summer to the Connecticut River. These studies concentrated on fish 
health, growth, survival and species composition of representative 
resident fishes. Other projects included feasibility studies for 
hydroelectric sites and fish health inspections for bait dealers in 
the State of New Hampshire. 

1978-1981 
During these years, Dr. Downey was involved in several projects in 
addition to his research responsibilities for his doctoral work. He 
was a co-author of a manual for trout and salmon production, published 
by Sterling H. Nelson and Sons, Inc., a major fish food producer. He 
also represented the United States as a delegate to the North Pacific 
Aquaculture Symposium, an international technical and scientific ex­
change program. Selected delegates from the United States, Canada, 
Japan and Union of Soviet Socialist Republics attended this biannual 
meeting. 
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CONSTANCE C. DUMAS 

Microbiologist 

B.S. University of Vermont, 1967 

PROFESSIONAL HISTORY 

aquatec 

Aquatec, Inc., South Burlington, VT, 1984-Present 
Medical center Hospital of Vermont, Burlington, VT, 1964-1974 

PROFESSIONAL CERTIFICATION 
MT (ASCP) #60505 
Medical Technologist (American Society of Clinical Pathology), 1967 

SPECIALIZED TRAINING 
DNA Probe Hybridization-Assay, 1987 

REPRESENTATIVE EXPERIENCE 
1984-Present 
Mrs. Dumas' responsibilities include microbiological analyses of food 
products, especially in the dairy industry, according to the Bacteri­
ological Analytical Manual (BAM) and drinking water analysis in our 
State Certified laboratory. Other microbiological analyses include 
monitoring sewage treatment discharges for permit requirements, 
developing techniques for identifying autotrophic bacteria and 
investigation of biodegradation of petroleum products by bacteria. 
Mrs. Dumas also assisted in developing techniques for the use of 
epifluorescent microscopy for monitoring ultra- pure water systems . 
Since 1987, she has been responsible for the maintenance, development 
and quality control within microbiology. 

1970-1974 
During this time as a staff technologist in hematology and bacteri­
ology, Mrs. Dumas was involved with daily analytical work, quality 
control, special coagulation studies and laboratory instruction of 
new medical technology students. 

1967-1969 
As a rotating staff technologist, responsibilities included analysis 
in bacteriology, hematology, chemistry, blood bank, serology and 
urinalysis in the clinical laboratory of a teaching hospital. 
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RICKARD T. GOMEZ 

Chemist 

EDUCATION 
B.S. University of Vermont, 1975 

(Biochemistry) 
M.S. University of Vermont, 1982 

(Cell Biology) 

PROFESSIONAL HISTORY 

aquatec 

Aquatec, Inc., South Burlington, . Vermont, 1982 to Present 
Parke-Davis Co., Holland, Michigan. Analytical Chemist, 1980-82 
University of Vermont, Department of Pathology, College of 

Medicine, Burlington, Vermont. Research Technician 
(1975-1979), Technician in the Electron Microscope Facility 
(1979-1980) 

International Business Machines, Corporation, Essex Junction, 
Vermont. Analytical Chemist, Summer 1974 

PROFESSIONAL ASSOCIATIONS 
American Chemical Society, past member 

SPECIALIZED TRAINING 
Waters Associates Liquid Chromatography School, 1982 
Hewlett Packard High Resolution Capillary Chromatography School, 

1984 

REPRESENTATIVE EXPERIENCE 
1987-Present 
Mr. Gomez continues to serve as the director of several large 
analytical support projects on behalf of premier engineering firms 
and corporate clients. He also serves as Aquatec's primary customer 
service representative for the Chemistry Division, successfully 
providing assistance and guidance to existing and potential clients 
through the integration of his laboratory experience with a sound 
working knowledge of current EPA methodologies and environmental 
regulations. 

1985-1987 
work centered around conducting special chemistry projects for 
corporate clients, as field studies involving high purity water pilot 
testing and trouble shooting, and cooling tower monitoring programs. 
Mr. Gomez conducted a laboratory pilot study to determine the 
potential for biodegradation of fuel oil in contaminated soil 
following application of nutrients to stimulate endogenous and 
exogenously applied bacteria. He was also the project director for 
the New York State DEC contract lab program at this time. 
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REPRESENTATIVE EXPERIENCE (Continued) 
1982-1985 

Page 7 

Mr. Gomez has been employed at Aguatec since 1982. For the first three 
years, he worked as an analytical chemist analyzing water,· soil/sedi­
ments, and hazardous waste samples. Analytical techniques performed 
during this time included gas chromatography (GC), gas 
chromatography/mass spectrometry (GC/MS), infrared, ion 
chromatography, inductively coupled plasma and flame atomic absorption 
techniques for metals determination, bomb calorimetry, flashpoints, 
and a multitude of wet chemistry and bacteriological testing. 

1980-1982 
Worked as an analytical chemist at Parke-Davis Co. in Holland, Michi­
gan. Duties included the analysis of all raw materials used in chemi­
cal manufacturing, as well as intermediary reaction products formed 
during the synthesis of specialty chemicals and pharmaceutical 
products. Analytical techniques routinely performed included gas 
chromatography, high pressure liquid chromatography, infrared, 
UV-Visible spectrophotometry, and nuclear magnetic resonance, as well 
as other tests listed in the U.S. Pharmacopoeia. 

1979-1980 
Worked as an electron microscopist for the University of Vermont 
Department of Pathology. Duties included tissues preparation and thin 
sectioning of the plasticized tissue, electron microscopy (EM) of th: 
sections, photographic plate developing of the EM pictures taken, an 
printing the pictures by standard darkroom techniques. 

1975-1979 
Worked as a research assistant at the University of Vermont on a Na­
tional Childhood Development grant. Project goals centered on estab­
lishing a link between fetal kidney damage and pulmonary hypoplasia. 
Experimental methods performed included the use of radioisotopic 
techniques and electrolytic radiorespirometry to biochemically eval­
uate chick embryo metabolism after administering nephrotoxic poly­
amines to damage the kidneys. Electron microscopy of fetal tissues was 
performed to provide morphological support of this theory. 
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David H. Hardwick 

Chemist 

B.S. University of Vermont, 1977 
(Biochemistry) 

PROFESSIONAL HISTORY 

_aquatec 

Aquatec, Inc., South Burlington, Vermont, 1987 to Present 
University of Vermont, Department of Pathology and Psychiatry, 

Burlington, Vermont, 1984 to 1987 
St. Francis Hospital, Colorado Springs, Colorado, 1981 to 1984 
University of Vermont, Department of Pathology and Biochemistry, 

Burlington, Vermont 1977 to 1981 

PROFESSIONAL ASSOCIATIONS 
Member, Alpha Zeta Honorary Society 

REPRESENTATIVE EXPERIENCE 
1987-Present 
Primarily concerned with aqueous, soil, and sludge samples . 
Responsible for ion chromatography, organic/inorganic carbon analysis, 
organic halide analysis and a wide variety of spectrophotometric and 
titrimetric procedures. Safety Officer for section. Acting Manager 
in absence of Supervisor . 

'1984-1987 
Department of Pathology - Upper Level Technician studying asbestos 
toxicity. Extensive experience with tissue/organ culture, 
radioimmunoassays, and enzymatic measurement. Routine use of 
carcinogens and radioisotopes. Graphics and photographies production. 

Department of Psychiatry - Laboratory Administrator and Technologist 
in lab studying blood platelet activation and differentiation of 
neuroblastoma hybrid cells. Research responsibilities included tissue 
culture, drawing human blood donors, monoclonal antibody production, 
column chromatography and radioimmune procedures. Administration 
duties related to 4-6 lab personnel and their associated projects, 
equipment, set-up and maintenance; equipment and supply ordering. 
Laboratory Photographer. 

1981-1984 
Processing of all routine and STAT blood chemistry tests, and the 
drawing of venous and arterial blood specimens. During employment, 
assumed increased responsibilities for quality control and instrument 
maintenance. The nature of the work stressed individual precision, 
accuracy, and organization, while demanding the ability to function as 
part of a team. 
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REPRESENTATIVE EXPERIENCE (continued) 
1977-1981 

Page~ 

Department of Pathology - Laboratory Technician. Investigated 
secretory mechanisms of tracheal organ cultures as pertaining to 
cystic fibrosis. Work involved tissue and organ culture techniques, 
bacterial toxins, carcinogenic and radioactive compounds. Preparation 
of samples of scanning and transmission electron microscopy. Use of 
JEOL 35 SEM. Extensive photographic responsibilities. 

Department of Biochemistry - Laboratory Technician. 
toxicity in murine fibroblast monolayers in culture. 
Photographer. 

Beryllium 
Laboratory 
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H. GREGORY JOHNSTON 

Vice President, Technical Services Division 

EDUCATION 
B.S. University of Vermont, 1974 

(Mathematics) 
M.S. University of Vermont, 1976 

(Mathematics) 

PROFESSIONAL ASSOCIATIONS 
American Association of Computing Machinery 

SPECIALIZED TRAINING 
Incos Application Programming, Finnigan Institute, 1985 
Miniranger Operation and Electronic Maintenance, Motorold 

Government Electronics Division, 1978 

EMPLOYMENT EXPERIENCE 
1975-Present 
Aguatec, Inc., South Burlington, VT 

1970-1972 
U.S. Air Force 

RECENT PROJECT RESPONSIBILITIES 

aquarec 

overall responsibility for the design, implementation, operation, and 
maintenance of computer network, support systems, and laboratory 
instrumentation. currently involved in development of computer 
systems for laboratory automation and electronic delivery and 
management of data. 

Development of software, automation techniques, and mathematical 
models for project applications. 

REPRESENTATIVE PUBLICATIONS AND REPORTS 
Binkerd, R., H.G. Johnston, and J.K. Comeau. Physical Impact 

Evaluation of the Discharge of Heated Water from the C.P. 
crane Generating Station. Prepared for State of Maryland 
Department of Natural Resources, 1978. 

Determination of Optimal Setting of Condenser Cooling system 
Facilities. Prepared for Vermont Yankee Nuclear Power 
Corporation, 1983. 
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REPRESENTATIVE PUBLICATIONS AND REPORTS (continued) 

Diffuser Performance Investigation at Indian Point Nuclear 
Generating Station. Prepared for Consolidated Edison Company 
of New York, 1978. 

Hydrographic Study of Hawk Inlet using Fluorescence Tracer 
Techniques. Prepared for Martin Marietta Corporation, 1980. 

Operational and Biological Studies. Prepared for Vermont Yankee 
Nuclear Power Corporation, 1983. 

Physical Impact Evaluation of Chalk Point Generating Station's 
Cooling Water System of the Patuxent River. Prepared for the 
State of Maryland Department of Natural Resources, 1979. 

Turbine Discharge Determination, Sawmill Station. Prepared for 
James River Corporation, 1981. 

Turbine Discharge Determination, Shawmut Station. Prepared for 
Central Maine Power Company, 1982. 



.. 

EDUCATION 

Resume 

PAULINE T. MALIK 

Chemist 

aquatec 

B.A. state University of New York at Buffalo, Buffalo, NY, 1982 
(Chemistry) 

Ph.D. University of Vermont, Burlington, VT, expected 1991 
(Inorganic Chemistry) 

PROFESSIONAL ASSOCIATIONS 
American Chemical Society 
Women in Science 

PROFESSIONAL HISTORY 
Aguatec, Inc., South Burlington, VT, 1988-Present 
University of Vermont, Burlington, VT, 1982-1987 
State University of New York at Buffalo, Buffalo, NY, 1981-1982 

PROJECT RELATED EXPERIENCE 
1989-Present, Aquatee, Inc. 
Ms. Malik is a customer service representative which includes 
communicating information to clients concerning sample handling, 
applicability of EPA methodologies, relaying their needs to the 
laboratory personnel, and interpreting results when requested. At the 
same time Ms. Malik also manages and supervises small environmental 
projects. As needed, Ms. Malik is responsible for soliciting 
Aguatec's services to environmental consulting and engineering firms. 
She is also responsible for responding to RFP/RFQ's requiring 
technical expertise. 

From September 1989 to April 1990, Ms. Malik became a full time pro­
ject director for Stone & Webster Engineering Corporation who was con­
ducting a multi-site investigation for New York City Department of En­
vironmental Conservation. The scope of work consisted of receiving 
approximately 500 samples over a six week period for the full Target 
compound List plus a number of additional conventional parameters. 
Duties included supervising large shipments of lab packs, daily 
inspection of samples arriving at Aguatec, communication with the 
client and final publication of data packages. Due to the large scope 
of work, Ms. Malik provided support in primary data review for both 
the volatile organics and metals laboratories. She additionally 
supported the metals instrumental laboratory by operating one of 
Aquatec's Inductively coupled Plasma Spectrophotometer (ICP}. 
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PROJECT RELATED EXPERrENCE (continued) 
1982-1987, University of Vermont 
Ms. Malik was a Graduate Teaching Assistant responsible for 
instructing the advanced freshman inorganic chemistry laboratory. 

1981-1982, state University of New York at Buffalo 
Ms. Ma~ik was an Undergraduate Research Assistant synthesizing 
organometallic compounds with subsequent kinetic studies. 
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R. MASON MCNEER, Ph.D. 

Senior Chemist 

EDUCATION 
B.S. University of Chicago, 1948 
Ph.D. University of Chicago, 1952 

PROFESSIONAL ASSOCIATIONS 
American Chemical Society 
Phi Beta Kappa 
The Society of the Sigma Xi 

PROFESSIONAL HISTORY 
Summers, 1970-1973; Full time, 1974-Present 
Aguatec, Inc., South Burlington, VT, Chemist 

Summers, 1968-1970 

aquatec 

Biological Division, Webster-Martin, Inc., South Burlington, VT, 
Chemist 

Summers, 1952-1967 
Department of Water Resources, State of Vermont, Chemist 

1951-1974, Professor, 1965-1974 
Department of Chemistry, Norwich University, Northfield, VT, 

REPRESENTATIVE EXPERIENCE 
1974-Present 
Evaluation of analytical work performed for clients in private 
industry. Including the detailed review of analytical data produced 
by the organic and inorganic laboratories. 

Technical resource for the laboratory in the fields of organic and 
inorganic analytical chemistry. 

Provides consultation to clients in private industry in applying 
various methods of chemical analysis and in interpreting analytical 
results. 

1974-1983 
Project Director, Ecological Studies, Vermont Yankee Nuclear Power 
Station, Vernon, Vermont. 



-
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Resume 

JOSEPH J. ORSINI JR., Ph.D. 

Metals Laboratory Section Head 

EDUCATION 
Ph.D. University of Vermont, 1989 

(Analytical Chemistry) 
B.A. Plattsburgh College of Arts and Science, State University 

of New York, 1982 
(Chemistry) 

PROFESSIONAL ORGANIZATIONS 
American Chemical Society, Division of Inorganic Chemistry 
Analytical Chemistry, and Industrial and Engineering Chemistry 
Green Mountain Section of American Chemical Society 

EDUCATIONAL TRAINING 
9/82 to 9/88 - University of Vermont, Burlington, Vermont. 
Candidate for Dr. of Philosophy under Professor William E. Geiger. 
Specializing in the electrochemistry of organometallic rhodium, 
palladium and manganese compounds. Included speciation studies of 
rhodium hydrogenation catalysts via high speed cyclic 
voltammetry. 

9/79 to 5/80, summers 1980, 1981 and 1982. Plattsburgh College of 
Arts and Science, Plattsburgh, New York. Studied mixed-valence 
benzotriazolato copper clusters using electron paramagnetic 
resonance spectroscopy. 

REPRESENTATIVE EXPERIENCE 
1988-Present 
Trace Metals Analysis Laboratory Section Head responsiblities 
include personnel management, ICP analysis and development for ICP, 
furnace and cold vapor analyses. Recently developed ICP hydride 
methodologies for the analysis of arsenic and selenium in difficult 
matrices. 

1982-1988 - Ph.D. Candidate at the University of Vermont 
Expertise in modern electroanalytical techniques including voltammet­
ric and coulometric methods. 

Synthesis of organometallic, inorganic and organic compounds. 

Experienced with nuclear magnetic resonance spectroscopy including use 
of fourier transform instruments to study various nuclei in static and 
dynamic environments. 

use and interpretation of mass spectral data. 

strong background in manipulations of air sensitive materials by 
schlenk and vacuum line techniques. 
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REPRESENTATIVE EXPERIENCE (Continued) 
Spectroscopic techniques including electron paramagnetic resonance, 
ultraviolet, visible and infrared spectroscopy. 

Utilized gas chromatography in the analysis of organics from organo­
metallic decomposition reactions. 

Working knowledge of computerized data analysis and simulations of 
cyclic voltammograms and nuclear magnetic resonance spectra. 

PUBLICATIONS 
"Two-Dimensional Dynamic Jahn-Teller Effects in a Mixed-Valence 
Benzotriazolato Copper Cluster, Cu5 (BTA)6 (RNC)4," Kokoszka, 
G.F.; Baranowski, J.; Goldstein, C.; Orsini, J.; Mighell, A.O.; 
Himes, V.L.; and Siedle, A.R. J. Am. Chem. Soc. 1983, 105, 5627. 

"ESR Spectra of New Dicopper (II) Complexes of Novel Binucleating 
Ligands, Karlin, K.D.; Cruse, R.M.; Kokoszka, G.F.; and Orsini, 
J.J. Inorg. Chim. Acta 1982, 66, L57. 

RELATED EMPLOYMENT 
9/82 to 9/88: Teaching Assistantship at University of Vermont. 
9/81 to 5/82: Teaching Assistantship at Plattsburgh State College, 

Plattsburgh, New York. · 
Summers of 1980, 1981 and 1982: Undergraduate Research Assistant 

with professor Gerald F. Kokoszka, Plattsburgh, New York. 
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MARTHA E. ROY 

Project Director 

B.A. St. Michael's College, Winooski, Vermont, 1983 
(Biology) 

M.S. University of Vermont, Burlington, Vermont, 1985 
(Limnology) 

PROFESSIONAL HISTORY 
Aquatec, Inc., South Burlington, VT, 1985-Present 
University of Vermont, Burlington, Vermont, 1983-1985 
St. Michael's College, Winooski, Vermont, 1981-1982 

REPRESENTATIVE EXPERIENCE 
1988-Present 

aquatec 

Project Director of four EPA and Superfund affiliated projects. Res­
ponsibilities include client contact, initiation of required analysis, 
and coordination of results and supportive documentation into a data 
package for the client. Also responsible for maintaining Aquatec's 
laboratory certifications. 

1985-1988 
As a QA/QC Assistant, primarily responsible for the review of 
inorganic data generated at Aguatec. Other duties included some 
review of GC and GC/MS data, communicating with clients, organizing 
final client reports, and supervising two large government contracts. 

1983-1985 
During this time period worked at the University of Vermont as a 
laboratory instructor and research technician. Duties included 
teaching laboratory sessions, supervising work study students, 
collecting water and benthic samples as part of an acid rain study, 
and doing extensive data analysis on the information gathered. 
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ANGELA d. SHAMBAUGH 

Biologist 

B.A. University of Montana, 1982 
(Botany/German) 

M.A. University of Montana, 1989 
(Botany with emphasis on Phycology) 

PROFESSIONAL HISTORY 

aquatec 

Aquatec, Inc., South Burlington, VT, 1986-Present 
University of Montana Biological Station, Flathead Lake, MT. 

1985-1986 
University of Montana Botany Department, Missoula, MT 1983-1985 

PROFESSIONAL ASSOCIATIONS AND CERTIFICATIONS 
Fulbright Scholarship Recipient, August 1982 to September 1983, 

Universitaet Regensburg, Federal Republic of Germany 
Phycological Society of America 

REPRESENTATIVE EXPERIENCE 
1986-Present 
The biology section conducts evaluations of a variety of water bodies 
and biological communities ranging from bacteria to fish. Ms. 
Shambaugh's responsibilities reflect this varied format, with primary 
responsibilities being analysis of algae investigation, and serving as 
Biology Laboratory Coordinator. She evaluates daily laboratory data 
for precision and completeness. Other responsibilities include de­
signing/conducting experiments utilizing electron microscopy, 
preparation of otoliths for age analysis for light microscopy, 
microbiological water testing, biotoxicity testing, field sample 
collection, and report generation. 

1983-1989 
Ms. Shambaugh's master thesis focused on the relationships among 
individual benthic algae in a nutrient-limited environment. The 
spatial aspects of this community were evaluated using scanning 
electron microscopy and light microscopy. Development and growth of 
the benthic community were followed from bare substrate to maturity, 
identifying individual species and their role in community 
architecture. 

1985-1986 
As a research assistant at the University of Montana Biological 
station, Ms. Shambaugh identified and enumerated phytoplankton samples 
from Flathead Lake. Other responsibilities included collection of 
monthly field samples (including zooplankton, water quality, 
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REPRESENTATIVE EXPERIENCE (continued) 
chlorophyll and carbon-14 photosynthesis samples); preparation of 
chlorophyll and C14 samples for analysis, preparation of P32 samples 
for scintillation analysis, and production of report summaries for 
publication purposes. 

1983-1985 
Botanical teaching assistant responsibilities during this period in­
cluded development of laboratory classes for undergraduate students in 
plant physiology, general biology, and phycology. 

1982-1983 
As a Fulbright Scholarship recipient in the Federal Republic of 
Germany, Ms. Shambaugh was employed in the electron microscopy labora­
tory, Universitaet Regensburg Biology Department. Her responsibili­
ties included specimen preparation and operation of transmission and 
scanning electron microscopes. 
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GEORGE W. STARBUCK 

President 

B.A. University of Vermont, 1962 
(Biology and Chemistry) 

PROFESSIONAL HISTORY 
Aquatec, Inc., South Burlington, VT, 1970-Present 

President and Chairman of Board of Directors 
Webster-Martin, Inc., South Burlington, VT 

Aquatic Biologist and Director of Water Quality Division, 
1965-1968; Chief Executive Officer, 1968-1970; Vice President 
and Corporate Director, 1970-1975 

Vermont Department of Water Resources, Montpelier, VT, 1962-1965 
Aquatic Biologist 

SPECIALIZED TRAINING 
Thermal Pollution and Thermal Addition to the Marine Environment 
M.I.T. summer session on Engineering of Heat Disposal from Power 
Generation, 1972 
Biological Aspects of Thermal Pollution - U.S. Public Health 
Service, 1966 
Graduate studies in Biology, University of Vermont, 1965-1966 
Bio-assay and Pollution Ecology - U.S. Public Health Service, 1965 

PUBLIC SERVICE EXPERIENCE 
Corporator and Advisory Council, Bank of Vermont, 1982-1986 
Chairman, American Diabetes Association, Vermont Affiliate, 
1986-1987; Vice Chairman, 1984-1986 
Member, Water Resources Research Council, University of Vermont, 
1980-1984 
Committee Member, Vermont D.U., 1977-1978 
Trustee, Village of Essex Junction, VT, 1974-1977 
Member, New England Regional Commission, Committee on Aquaculture, 
1967-1969 

REPRESENTATIVE EXPERIENCE 
1970-Present 
Mr. Starbuck organized Aquatec, Inc. in 1970 as a company designed to 
provide industry and government with a wide range of environmental 
services. In addition to his administrative responsibilities as 
President of Aquatec, he is directly involved with project reports and 
publications of the company. Since Aquatec's inception, Mr. Starbuck 

.. 
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REPRESENTATIVE EXPERIENCE (continued) 
has directed the company to keep pace with National Environmental 
issues. He has supervised and provided consulting services for 
industry, local, state and federal governmental agencies and private 
developers. He is active in the environmental permit process and 
current issues such as EPA Superfund and priority pollutant surveys 
and analysis. 

1965-1970 
An environmental division at Webster-Martin was established by Mr. 
Starbuck and he was responsible for conducting biological surveys, 
water quality analyses, weed and algae control projects and related 
studies. He established and supervised long-term physical, chemical 
and biological monitoring programs and prepared environmental state­
ments and reports for submission to regulatory agencies. In 1968 Mr. 
Starbuck established a Hydrographic Studies Division which conducted 
dye diffusion surveys and bathymetric surveys as well as temperature, 
salinity and current measurement studies throughout much of the United 
States. 

1962-1965 
As an aquatic biologist, Mr. Starbuck conducted baseline environmental 
studies for classification of Vermont State water and was responsible 
for collection and identification of aquatic biota, chemical analysis 
of surface water and wastewater from primary and secondary sewage 
treatment plants. During this period he studied and designed system~ 
to alleviate aquatic nuisances and conducted baseline biological 
surveys of Lake Champlain. 
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GARY B. STIDSEN 

section Head, organic Extraction and 
Gas Chromatography Laboratories 

EDUCATION 
B.S. Norwich University, Northfield, VT, 1981 

(Environmental Engineering Technology) 

PROFESSIONAL HISTORY 
Aquatec, Inc., South Burlington, VT, 1982-Present 

SPECIALIZED TRAINING 
Finnigan Mat Institute "ITO Data System Operation" Training 

Course, 1988 
Hewlett Packard High Resolution Capillary Chromatography 

School, 1984 

REPRESENTATIVE EXPERIENCE 
l.986-Present 
Section Head of the Organic Laboratory including the Extraction 
Laboratory and the Gas Chromatography Laboratory. Areas of analysis 
include pesticides/PCBs, base/neutral/acids, herbicides, volatile 
organic compounds in water, soil, air, and biota samples. Methods of 
analysis followed are the EPA soo, 600, BOO and NIOSH methods and 
methods according to protocols set by New York State, EPA Superfund, 
etc. Responsible for training of personnel, flow of samples through 
the laboratory and instrument maintenance. Provide technical input 
for collection of air, soil and water samples designed for organic 
analysis. 

1987-1988 
Project: Responsible for the sample preparation of soils for the Love 
canal Habitability Study performed by New York State. The object of 
the project was to compare the concentration of targeted organic com­
pounds from the Emergency Declaration Area around Love Canal to other 
areas in Niagara Falls and Buffalo, New York. 

1985-1986 
Project: Responsible for the sample preparation and gas chromatograph 
analysis for PCBs as Congeners of 1700 water, soil and biota samples 
from the New Bedford Harbor, Massachusetts area under the EPA 
superfund. Work in the Extraction Laboratory included extraction and 
extensive clean up of the sample extracts. In the Gas Chromatography 
Laboratory the sample extracts were analyzed for PCBs as Congeners 
using electron capture detection with low parts per trillion detection 
limit in the sample extracts. 
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REPRESENTATIVE EXPERIENCE (continued) 
1983-1986 

Page 2 

Worked as a chemist in the Extraction Laboratory and the Gas 
Chromatography Laboratory. In the Extraction Laboratory samples were 
prepared for organic analysis, including pesticide/PCBs, base/neutral/ 
acids, and herbicides. Analysis performed in the Gas Chromatography 
Laboratory included pesticide/PCBs, herbicides, base/neutral/acids by 
GC, and volatile organic compounds. 

1982-1983 
Worked as a chemist in the Inorganic Laboratory. Analysis performed 
included COD, BOD, nitrate, nitrite, phosphate, sulfur, pH, turbidity, 
oil and grease, solids, metals by flame atomic adsorption, formalde­
hyde, hardness, alkalinity, fluoride, and TOC. Also during this time 
period collected air samples using the techniques in EPA Methods, and 
organic compounds in air using techniques in EPA Method 25. 

1982 
Worked with the Aquatec Survey Division. survey experience consisted 
of building layouts and horizontal control for power lines. Instru­
mentation used included a one second Theodolite, Kern DMS02, and a KNE 
Range IV for determining distances. 
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NEALE. VANWYCK 

Laboratory Director 

B.A. University of Vermont, 1982 
(Chemistry) 

M.S. University of Arizona, 1985 
(Physical Chemistry) 

PROFESSIONAL HISTORY 
Aquatec, Inc., South Burlington, VT, 1985-Present 
University of Arizona, Tucson, AZ, 1982 - 1985 

SPECIALIZED TRAINING 
Waste Testing and Quality Assurance Symposium, EPA, 1988 

REPRESENTATIVE EXPERIENCE 
1990-Present 
Responsible for coordinating the overall activities of the analytical 
laboratories on a daily basis and providing long-term direction as 
Aquatec's Laboratory Director. Responsibilities include scheduling 
analytical work and personnel, developing new methods and 
technologies, and working with Technical Support to develop procedures 
to automate the review and reporting of analytical data. 

1985-1990 
Chemist and Project Director for Environmental Chemical Analysis. 
Involvement with extensive chemical analysis programs for hazardous 
waste site characterization, discharge monitoring and delisting 
petitions. Specific laboratory analysis responsibilities have in­
cluded the supervision of the Analytical Atomic Spectroscopy Group and 
the development of Inductively Coupled Plasma Emission Spectrometry 
for trace metals determination. 

1982-1985 
Research and Teaching Assistant in the University of A=izona Depart­
ment of Chemistry. Teaching responsibilities included preparation of 
lectures and supervision over general and advanced physical chemistry 
laboratory sections. Research activities centered about nonlinear 
optical investigations of thin films and surfaces. Various multi­
photon techniques were explored and developed. They are surface 
coherent Anti-Stokes Raman Spectroscopy, Surface Second Harmonic 
Generation Spectroscopy and Two Photon Spectroscopy in Film Organic 
optical waveguides. 





EDUCATION 

Resume 

KIM BRYANT WATSON 

Project Director 

B.S. cum laude, Norwich University, 1981 
(Environmental Engineering Technology) 

PROFESSIONAL HISTORY 

aquatec 

Aguatec, Inc., South Burlington, Vermont, 1982-present 
Project Director, Environmental Engineering Technologist, 
Quality Control Specialist 

Vermont Agency of Environmental Conservation, 1981-1982 
Air and Solid Waste Technician 

PROFESSIONAL ASSOCIATIONS AND CERTIFICATIONS 
Norwich University Engineering Society 
President and co-founder of Chi Beta Chapter of Tau Alpha Phi 

REPRESENTATIVE EXPERIENCE 
1988-Present 
Project Director of Superfund and government contracts, 
publication of USEPA Superfund data package submittals . 
Analytical Service Solicitations Contact. 

1987-1988 

final review and 
USEPA Special 

LCIC Habitability study; responsible for daily electronic upload of 
GC/MS analytical data to project bulletin board. Responsible for review 
and final-publication of analytical data. 

1986-1987 
PCB study, New Bedford, MA. Performed review and quality control of 
GC/MS analysis for the development of analytical procedures published in 
"Application of a Mixed-Method Analytical Scheme for Analysis of PCB in 
Water and Sediment Samples from a Polluted Estuary," Richard A. McGrath, 
William Steinhauer and Siegfried Stockinger (1987). 

1983-1988 
Close association with quality control/quality assurance associated with 
USEPA superfund projects. Co-author of Analytical Laboratory Standard 
Operating Procedures Sections on QA/QC. 

1982-1983 
Extraction Lab Technician 
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REPRESENTATIVE EXPERIENCE (continued) 
1981-1982 

Pagr 

Environmental Engineering design of solid waste disposal facilities for 
the State of Vermont Solid Waste Program. Assistant author of State 
Certifications of Solid Waste facilities. Performed water quality 
monitoring at the majority of the solid waste facilities in the State of 
Vermont. 

• 
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JOHN W. WILLIAMS 

Toxicity Laboratory section Head 

B.S. University of Massachusetts, 1968 
(Marine Fisheries Biology) 

Graduate-level courses completed: 
Harvard University, 1984-1985 

(Biochemistry, Molecular Biology) 
Boston University, 1983 

(Statistics for the Biological Sciences) 
Southeastern Massachusetts University, 1976 

(Estuarine Ecology) 

PROFESSIONAL HISTORY 
Aquatec, Inc., South Burlington, VT, 1990-Present 
Cosper Environmental Services, Northport, NY, 1989-1990 
Battelle Ocean Sciences, Duxbury, MA, 1975-1989 

PROFESSIONAL ASSOCIATIONS 

aquatec 

Society of Environmental Toxicologist and Chemists (co-author on 
several research papers) 

National Association of Underwater Instructors 

SPECIALIZED TRAINING 
Solid-phase Sediment Tests (USCOE), Sludge Tests (EPA), Drilling 

Fluid' Tests. 
Supervised and conducted GLP (Good Laboratory Practices) and 

non-GLP toxicity studies using dosing and flow-through 
systems. 

Supervised organism culture facility (species: Mysidopsis bahnia, 
cyprinodon variegatus, Menidia beryllina, Arbacia punctulate, 
Champia parvula. 

Operated research vessels to 42'. 
Supervised SCUBA operations, NAUI certified instructor. 

REPRESENTATIVE EXPERIENCE 
1990-Present 
Mr. Williams supervises the toxicity testing laboratory personnel. 
Responsibilities include scheduling testing, QA/QC procedures and 
analysis of samples with marine and fresh water organisms. 
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REPRESENTATIVE EXPERIENCE (continued) 
1989-1990 
Managed operation of an aquatic toxicity testing and consulting 
laboratory located on Long Island in Northport, New York. Work 
focused on NPDES biomonitoring, both marine and freshwater. 

Page; 
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KIRK F. YOUNG 

QC Supervisor 

Virginia Military Institute, Lexington, VA, 1969 to 1970 
B.S. Lehigh University, Bethlehem, PA, 1970 to 1973 

(Civil Engineering} 

PROFESSIONAL CERTIFICATION 

aquatec 

currently certified as a Professional Engineer in the Commonwealth 
of Virginia and the State of Vermont. 

REPRESENTATIVE EXPERIENCE 
1981-Present 
Aquatec, Inc., south Burlington, V'l' 
Performance of industrial wastewater treatability studies and design 
of hazardous waste treatment and disposal processes. 

Daily administration of the laboratory's work within U.S. Environment­
al Protection Agency's Contract Laboratory Program from 1983 to 1988. 
The position was one of coordinating related laboratory activities as 
well as directing the effort of detailed review, validation and 
publication of the analytical data. During this period, the 
laboratory participated extensively in special analytical services 
work in support of EPA regional needs and national program 
development. 

current participation in the operational aspects of the laboratory, 
with a focus on detailed project planning and the implementation of 
specialized project work. In addition to this, is the responsibility 
for directing the effort of detailed review, validation and 
publication of analytical data from the GC/MS laboratory and directing 
activities associated with data validation services. 

1978-1981 
Donald L. Hamlin, Consulting Engineers, Inc., Essex Junction, V'l', 
Professional Engineer 
Project Engineer for the design and construction of municipal 
wastewater treatment facilities, with experience in the design of 
secondary and advanced treatment processes, site planning, and 
construction supervision. 

1974-1978 
commonwealth of Virginia/Northern Regional Office of the State Water 
control Board, Engineer 
Shared responsibility for conducting engineering inspections and 
reviewing plans and specifications of municipal and industrial 

.wastewater treatment facilities throughout the time of employment. 
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REPRESENTATIVE EXPERIENCE (continued) 
Coordination for the industrial wastewater program within the region 
which, in addition to regulatory duties, included the responsibility 
for engineering review of industrial waste treatment proposals . 

Administration of the Construction Grants Program established under 
Public Law 92-500, involving Virginia municipalities within the 
Washington, o.c. metropol~tan area. This work included new facilities 
planning, review of treatment designs, and the allocation of grant 
funds. 
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FULL NAME 

Joseph K. Comeau 

R. Mason HcNeer 

Neal E. Van Wyck 

Kirk F. Young 

Joseph Edwin 

Richard T. Gomez 

Karen R. Chirgwin 

Gary B. Stidsen 

Nicholas C. Santo 

Joseph J. Orsini 

Pauline T. Halik 

Martha E. Roy 

Philip C. Downey 

Angela d. Shambaugh 

Richard A Evans 

Kim B. Watson 

Bennye A. Ames 

••DUTIES 
A. Supervisor 
B. Data Analysis 
C. Analyst 
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Aquatec, Inc.· LABORATORY PERSONNEL 

TITLE HIGHEST DEGREE AREA OF STUDY 
HS 

VP-Chemist1y 

Sr. Chemist 
Chemistry 
1 .... nf .... rt-,.-

~~pervisor 

Chemist 

Chemist 

QA Officer 
GC 
Section Heikl 

Chemist 
Metals 
Section Helkl 

Chemist 

Chemist 
Bio. Lab 
Director 

Biologist 

Biologist 

Chemist 

Chemist 

0. Lab. Assistant 
E. Prof ecl Manager 
F.Other 

M BS MS 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1. Inorganic• 
2. Microbiology 

PhD Major Minor 

X Analytical 
Chemlstrv 

X 
Organic 
Chemistrv Math 
Physical 
Chemistry 

Civil EnR. 

X Chemistry 
Bio- Cell 
chemistrv Rinlnov 

Bio-
statistics 
Env. Eng. 
Technology 

Chemistry 

X Chemistry 

X Chemistry 

Limnology 

X Fisheries 

Botany German 
Aquatic 
Science Statistic: 
Env. Eng 
Technology 
Env. Eng. 
Technology 

u • WORKAREA 
3. Organics 
4. Biology 

A 

X 

X 

X 

X 

X 

X 

X 

Primary• Primary** TYPE*** 
DUTIES WORK AREA YRS. EXP. 

8 C D E F 1 2 3 4 EXP. u H I p 

X X 24 X 

X X X X 38 X X 

X X 4 X 

X X X 15 X 

X X 14 X X 

X X X 15 X X X 

X X X X 4 y 

X X 8 X 

X X 15 X 

X X ') y 

X X X X X 2 X 

X X X X 4 X 

X X X 11 X 

X I X X 3 X 

X X 2 X X 

X X X 7 X X 

X X 10 Ix X 

••• • TYPE EXPERIENCE 
U. University/Government Lab. 
H. Hospital 

I. Industry 
P. Private Lab. 

(September '89) 
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FULL NAME TITLE 

Jeffery J. Rusik Chemist 

Kathleen R. O'Hara Chemist 

David H. Hardwick 
Wet Chem. 
Section HE 

Kristine L. Aubin Chemist 

Kelly A. Thompson Chemist 

Janet A. Morton Chemist 

Bryce E. Stearns Chemist 

James C. Vose Chemist 

David L. Banks Programme1 

William R. DesJardinf Chemist 

Jon P. Wilkinson 

Bradley W. Chirgwin 

Michael R. Veilleux 

Caroline I. Camara 

Cindy H. Petersen 

James W. Madison 

Jeff S. Tanguay 

A.SuJ, 
B.Oala 
" •--• 

•■ DUTIES 

,Is 

Chemist 

Chemist 

Chemist 

Chemist 

Chemist 

Chemist 

Chemist 

0. Lab. Assistant 
E. Profect Manager 
F. Other 
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Aquatec, Inc. - LABORATORY PERSONNEL 

HIGHEST DEGREE 
Primary• Primary•• TYPE *** 

AREA OF STUDY DUTIES WORK AREA YRS. EXP. 
HS M BS MS PhD MaJor Minor AB C D E F 1 2 3 4 EXP. u H I p 

X ARricultur1 X X 10 X X 

X l~Ience X X 9 X 

ad X 
Bio-
chemistry X X X 12 X X 

X oio-c emistry X X 3 X 

X Chemistry X X 5 X 

X Biology Chemistr: X X 4 X X 

X 
Env. 
Science X X 6 X X 

X Chemistry X X 13 X X 

X 
Computer 
Science X X 6 X 

X Biology X X 10 X 

Env. 
X Engineer in~ X X 4 X 

X Biochemist -y X X 2 X 

X Ecology X X 2 X 
' 

X Biochemist ry X X X 2 X 

X Biology X X 4 X 

X Geology Env. Sci X X 4 X 

X Env. Studj les X X 3 X 

.. • WORK AREA ... • TYPE EXPERIENCE 
t. lnorganlcs 3. Organics U. Unlverslly/Governmenl Lab. I. lnduslrv 
2. Microbiology \__ ,,,, 4. Biology H. Hospllal P. Prh " · 

,eptember '89) 
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FULL NAME TITLE 

Hark P. Biercevicz Technician 

Constance C. Dumas Biologist 

Nicholas R. Staats Biologist 

Puy N. Tam Technician 

Carol H. Sullivan Chemist 

Stanley G. Brinkman Technician 

Vanaja A. Sayala Technician 

Maureen R. Henrv Technician 

Janine L. Banks Samsle Custo an 

Frederick P. Cota Technician 

Richard W. St. Pierre Technician 

William A. Schmidt 

David J. Peterson 

Denise H. Gregory 

Karol A. Wilson 

Lisa A. Usher 

Scot P. Swanborn 

A. Supervisor 
e. Data Analysls 
C. Analyst 

••DUTIES 

Technician 

Chemist 

Chemist 

Chemist 

Chemist 

Chemist 

0. Lab. Assistant 
E. Prolect Manager 
F. Other 

---- I'. ) of t, 
F. 0005 

Aquatec, Inc. - LABORATORY PERSONNEL 

HIGHEST DEGREE AREA OF STUDY 
HS AA BS MS PhD Mafor Minor A 

X 
Natural ReE. 
Conservaticn 

X Med. Tech. 

X Biolo2v 

X General 

X Chemistry 

X General 

X Chemistrv 

X General 

X Mana2ement X 

X General 

X General 

X En2ineerin11 
Env. 

X Engineer inf 
Env. 

X Science 

X Biolo2v 
Env. 

X Science 
Env. 

X Science 

.. • WORK AREA 
I. lnorganlcs 3. Organics 

2. Mlcroblology 4. Blology 

Primary* Primary** TYPE ••• 
DUTIES WORK AREA YRS. EXP. 

B C D E F 1 2 3 4 EXP. u H I p 

X X 3 I X 

X X 15 X X 

X X 4 X X 

X X X 4 X 

X X 2 X 

X X 4 I X 

X X 3 I X 

X X X X 2 X 

X X X 5 X 

X X 2 I X 

X X 2 X 

X X 2 X 

X X 2 X 

X X l X 

X X l X 

X X I 1 I X 

X X 4 X 

••• • TYPE EXPERIENCE 
U. Unlverslly/Governmenl Lab. 
H. Hospllal 

I. Industry 
P. Private Lab. 

(September ·ag) 



Date: November l2_2__0_ 

FULL NAME 

Richard W. Barton 

John W. Williams 

Steven J. Fluck 

Jocelyn A. Mills 

••DUTIES 
A. Supt 
B. Data _jll 

TITLE 

Technician 

Biologist 

Chemist 

Technician 

0. Lab. Assl111nl 
E. Prolecl Manager 

Aquatec, Inc.• LABORATORY PERSONNEL 

HIGHEST DEGREE AREA OF STUDY 
HS M BS MS PhD Major Minor A 

X Science 
Marine 

X Biolo2v 

X Biolo2v 

X Anthrooolo2~ 

.. ■ WOP" AAEA 
I. lnorg1nlc1 3. Organics 

2. Microbiology 4. Biology 

Primary• Primary•• 
DUTIES WOHKAREA YRS. 

B C D E F 1 2 3 4 EXP. 

X X X l 

X X X 16 

X X 8 

X X X X 1 

• • • • TYPE EXPERIENCE 
U. Unlverslty/Governmenl Lab. 
H. Hospital 

I. lndu~• 
P. Prlv 

!'age 4 of 4 

F • 0005 

TYPE *** 
EXP. 

u H I p 

X 

X 

X X 

X 

I 

.,eplember '89) 
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Al'PENDIX B 

Analytical Methodologies 

) 





Aquatec, Inc. 
A - Water and Wastewater Analysis 

Method 
------------
110.2 
120.1 
130.2 
150.1 
160.1 
160.2 
160.3 
160.4 
160.5 
180.1 
200 
200 
200 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
200.7 
202.1 
202.2 
204.1 
204. 2 
206.2 
208.l 
208.2 
210.1 
210.2 
213.1 
213.2 
215.1 

Description 
------------------------
Color (std. units) 
Conductivity (umhos/cm) 
Total Hardness as CaC03 
pH (std. units) 
Total Dissolved Solids 
Total suspended Solids 
Total Solids 
Volatile Total Solids 
Settleable Solids (ml/L) 
Turbidity (NTU) 
Digestion, ICP, fu Sb 
Digestion, fu, fl/ICP Ag 
Digestion, fl 
Silver, Total 
Aluminum, Total 
Arsenic, Total 
Boron, Total 
Barium, Total 
Beryllium, Total 
Calcium, Total 
Cadmium, Total 
Cobalt, Total 
Chromium, Total 
Copper, Total 
Iron, Total 
Potassium, Total 
Lithium, Total 
Magnesium, Total 
Manganese, Total 
Molybdenum, Total 
Sodium, Total 
Nickel, Total 
Lead, Total 
Antimony, Total 
Selenium, Total 
Silicon, Total 
Tin, Total 
Strontium, Total 
Titanium, Total 
Thallium, Total 
Vanadium, Total 
Zinc, Total 
Aluminum, Total 
Aluminum, Total 
Antimony, Total 
Antimony, Total 
Arsenic, Total 
Barium, Total 
Barium, Total 
Beryllium, Total 
Beryllium, Total 
Cadmium, Total 
Cadmium, Total 
calcium, Total 
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Aguatec, Inc. 
A - Water and Wastewater Analysis 

Method Description 
------------ ------------------------
218.1 
218.2 
218.4 
220.1 
220.2 
231.1 
231.2 
236.1 
236.2 
239.1 
239.2 
242.1 
243.1 
243.2 
245.1 
246.1 
246.2 
249.1 
249.2 
258.1 
270.2 
272.1 
272.2 
273.1 
273.2 
279.1 
279.2 
282.1 
282.2 
286.1 
286.2 
289.l 
289.2 
300.0 
305.1 
310.1 
320.1 
325.3 
330.1 
330.4 
335.l 
335.1 
335.2 
340.2 
350.l 
350.2 
351.3 
353.3 
354.1 
360.2 
365.2 
365.2 
370.l 
375.4 

Chromium, Total 
Chromium, Total 
Chromium, Hexavalent 
Copper, Total 
Copper, Total 
Gold, Total 
Gold, Total 
Iron, Total 
Iron, Total 
Lead, Total 
Lead, Total 
Magnesium, Total 
Manganese, Total 
Manganese, Total 
Mercury, Total 
Molybdenum, Total 
Molybdenum, Total 
Nickel, Total 
Nickel, Total 
Potassium, Total 
Selenium, Total 
Silver, Total 
Silver, Total 
Sodium, Total 
Sodium, Total 
Thallium, Total 
Thallium, Total 
Tin, Total 
Tin, Total 
Vanadium, Total 
Vanadium, Total 
Zinc, Total 
Zinc, Total 
Ion Chromatography 
Acidity (as CaCO3) 
Alkalinity (as CaCO3) 
Bromide 
Chloride 
Total Residual Chlorine 
Total Residual Chlorine 
Cyanide,Total & Amenable 
Cyanide, Amenable to Cl2 
Cyanide, Total 
Fluoride 
Ammonia-Nitrogen 
Ammonia-Nitrogen 
Total Kjeldahl Nitrogen 
Nitrate/Nitrite Nitrogen 
Nitrite Nitrogen 
oxygen, Dissolved 
Orthophosphate as P 
Phosphate, Total as P 
Silica, Dissolved 
Sulfate 
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Aquatec, Inc. 
A - Water and Wastewater Analysis 

Method 

376.2 
377.1 
405.1 
410.1 
413.1 
415.1 
418.l 
420.1 
420.1 
425.1 
450.1 

Description 

Sulfide 
Sulfite 
BODS 
Chemical oxygen Demand 
Oil & Grease 
Organic Carbon, Total 
Petroleum Hydrocarbons 
Phenols, Total 
Phenols, Total 
MBAS (mg LAS/L) 
organic Halides, Total 

B - Organic Compounds in Drinking Water 

Method 

501.1 
501.2 
502.2 
503.1 
504 
505 
505 
510.l 
515 
515 
524.2 

Description 

Trihalomethanes 
Trihalomethanes 
Volatile Organics 
Volatile Aromatics 
EDB and DBCP 
Pesticides/PCB's 
Drinking Water Pesticide 
Trihalomethanes 
Herbicides 
Drinking Water Herbicide 
Volatile Organics 
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C - Organics in Municipal Industrial Wastewater 

Method 

601 
601-602 
602 
603 
604 
606 
607 
608 
609 
610 
611 
612 
613 
614 
615 
619 
622 
624 
625 
625 
625 
680 

Description 

Purgeable Halocarbons 
Purgeable Organics 
Purgeable Aromatics 
Acrolein & Acrylonitrile 
Phenols 
Phthalate Esters 
Nitrosamines 
Pesticides/PCB's 
Nitroaromatics/Isophoron 
Polynuclear Aromatics 
Haloethers 
Chlorinated Hydrocarbons 
Dioxin, Screen 
organophosphorus Pest. 
Chlorinated Herbicides 
Triazine Pesticides 
Organophosphorus Pest. 
Volatile Organics 
Semivolatile Organics 
Acid Extractables 
Base/Neutral Extractable 
Pesticides/PCB's 



Aquatec, Inc. 
D - Biological Analysis 

Method Description 
------------ ------------------------
100262 
1002CIF 
907A 
907C 
908A 
908C 
909A 
909C 
910B 
918A 
918C2 
918C2A 
918C2D 
9213D 
AQBACl 
AQBAC2 
BAl 
BA2 
BA3 
BA4 
BAS 
BAMl 
BAM2 . 
BAM3 
BAM4 
BAMS 
ISOGRIDl 
ISOGRID2 
ISOGRID3 

Chlorophyll a,(ug/1) 
Phytoplankton (units/1) 
Bacteria, Total (CFU/ml) 
Bacteria, Total (CFU/ml) 
Coliform,Total(col/l00ml 
Coliform,Fecal(col/l00ml 
Coliform,Total(col/l00ml 
Coliform,Fecal(col/l00ml . 
Strep.,Fecal (col/l00ml) 
Bact., Iron (qualitative 
Bact,Iron Prof(col/l00ml 
Bact,Spha/Lept(col/l00ml 
Bact, Het.Iron(col/l00ml 
E. Coli (CFU/l00ml) 
Coliform,Total (P/A) 
Coliform,Total(CFU/l00ml 
Bioassay F.M. Embryo 
Bioassay F.M. Larval 
Bioassay C-Daphnia Repr. 
Bioassay Daphnia AC. 48 
Bioassay F.M. AC. 48 
Coliform,Total (CFU/g) 
Coliform,E. Coli (CFU/g) 

· Bacteria, Total (CFU/g) 
Salmonella Spp (P/A) 
Salmonella Spp (P/A) 
Yeast & Mold,Total(Col/g 
Bact.,Gram Neg. (CFU/g) 
Staph. aureus (Col/g) 
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Aguatec, Inc. 
E - Hazardous Waste 

Method 
------------
1010 
1110 
1310 
1310 
3005 
3010 
3020 
3020 
3040 
3050 
3050 
3510 
3520 
3530 
3540 
3540 
3550 
3820 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
7040 
7041 
7060 
7080 
7090 
7091 
7130 

Description 
------------------------
Ignitability ( F) 
corrosivity 
EP Tox Extraction(metals 
EP Tox Ext.(Pest/Herb) 
Digestion, fl/ICP W, D/R 
Digestion, fl/ICP W, T 
Digestion, fu W,fl/ICP A 
Digestion, fu w, As/Se 
Dissolution 
Digestion, fl/ICP 0 
Digestion, fu O,fl/ICP A 
Sep. Funnel Liq-Liq Ext. 
Continuous Liq-Liq-Ext. 
Acid-Base Cleanup Ext. 
Soxhlet Extraction 
Soxhlet Extraction 
Sonication Extraction 
Hexadecane Ext. & Screen 
Silver, Total 
Aluminum, Total 
Arsenic, Total 
Boron, Total 
Barium, Total 
Beryllium, Total 
Calcium, Total 
Cadmium, Total 
Cobalt, Total 
Chromium, Total 
Copper, Total 
Iron, Total 
Potassium, Total 
Lithium, Total 
Magnesium, Total 
Manganese, Total 
Molybdenum, Total 
Sodium, Total 
Nickel, Total 
Lead, Total 
Antimony, Total 
Selenium, Total 
Silicon, Total 
Strontium, Total 
Titanium, Total 
Thallium, Total 
Vanadium, Total 
Zinc, Total 
Antimony, Total 
Antimony, Total 
Arsenic, Total 
Barium, Total 
Beryllium, Total 
Beryllium, Total 
cadmium, Total 
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Aquatec, Inc. 
E - Hazardous Waste 

Method 
------------
7131 
7190 
7191 
7196 
7196 
7210 
7211 
7420 
7421 
7470 
7471 
7520 
7521 
7740 
7760 
7761 
7840 
7841 
7910 
7911 
7950 
7951 
8010 
8015 
8020 
8030 
8040 
8060 
8080 
8080 
8080 
8090 
8100 
8120 
8140 
8150 
8150 
8240 
8270 
8270 
8270 
8280 
8310 
9010 
9010 
9010 
9010A 
9020 
9030 
9040 
9041 
9045 
9045 
9050 

Description 
------------------------
Cadmium, Total 
Chromium, Total 
Chromium, Total 
Chromium, Hexavalent 
Chromium, Hexavalent 
Copper, Total 
Copper, Total 
Lead, Total 
Lead, Total 
Mercury, Total 
Mercury, Total 
Nickel, Total 
Nickel, Total 
Selenium, Total 
Silver, Total 
Silver, Total 
Thallium, Total 
Thallium, Total 
Vanadium, Total 
Vanadium, Total 
Zinc, Total 
Zinc, Total 
Halogenated Volatiles 
Nonhalogenated Volatiles 
Aromatic Volatiles 
Acrolein/Acrylon./Aceton 
Phenols 
Phthalate Esters 
Organochlorine Pest/PCB' 
PCB's on Wipes 
EP Tox Pesticides 
Nitroaromatics/cyc.Keton 
Polynuclear Aromatics 
Chlorinated Hydrocarbons 
organophosphorus Pest. 
Chlorinated Herbicides 
EP Tox Herbicides 
Volatile organics 
Semivolatile organics 
Acid Extractables 
Base Neutral Extractable 
Dioxin (Subcon) 
Polynuclear Aromatics 
cyanide,Total & Amenable 
Cyanide, Total 
cyanide, Amenable to Cl2 
cyanide, Total 
Total Organic Halides 
Sulfides 
pH (std. units) 
pH Paper Method 
Soil pH (std. units) 
Soi~ pH (std. units) 
Conductivity (umhos/cm) 
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Aguatec, Inc. 
E - Hazardous Waste 

Method 

9060 
9070 
9071 
9080 
9081 
9095 
TCLP 
TCLP 
TCLP 

Description 

Total Organic Carbon 
Oil/Grease,Total Recover 
Oil/Grease 
cation-Exch. (Am.Acetate 
cation-Exch.(Sod.Acetate 
Paint Filter Liquids 
TCLP Metals Extraction 
TCLP Organic Extraction 
TCLP Volatile Extraction 

F - CLP Methods 

Method Description 

CLP.HCA 
CLP.HCAT 
CLP.HCEA 
CLP.HCEE 
CLP.HCPP 
CLP.HCPS 
CLP.HCV 
CLP.HCVE 
CLP.INORG 
CLP.MET 
CLP.METALS 
CLP.METALS 
CLP.PESTAN 
CLP.PESTEX 
CLP.SEMIAN 
CLP.SEMIEX 
CLP.VOL 

Aroclors/Toxaphene GC/EC 
HC Aroclors/Toxaphene &P 
Extract.Analysis by GC/M 
Extractable Ex.&Screenin 
HC Pesticides/PCB's 
Phase Separation 
VOA Analysis by GC/MS 
VOA Extraction&Screening 
CLP Cyanide 
Selenium, Total 
CLP Metals 
CLP Metals 
CLP Pest./PCB Analysis 
CLP Pest./PCB Extraction 
CLP Semivolatile Analysi 
CLP Semivolatile Extract 
CLP Volatile Analysis 
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Aquatec, Inc. 
G - Aquatec Inorganic Analysis 

Method 

ICPHYD 
ICPHYD 
INlOl 
IN154 
IN162 
IN166 
IN171 
IN241 
IN266 
IN291 
IN316 
IN368 
IN375 
IN380 
IN421 
IN423 
IN425 
IN526 
IN528 
IN530 
IN532 
IN558 
IN584 
IN585 
IN610 
IN623 
IN625 
IN630 
IN633 
tN634 
IN636 
IN661 
IN662 
IN670 
IN688 
IN701 
IN703 
IN703 
IN703 
IN703 
IN708 
IN714 
IN780 
IN847 
IN849 
IN899 
IN951 

Description 
------------------------Arsenic, Total 
Selenium, Total 
Air Particulate Mass 
ALA 
Alkalinity (as CaC03) 
Ammonia-Nitrogen 
Ash% 
BOD ( Add.Rd. @$5 ea.) 
Heating Value (BTU/lb.) 
Bulk Density/Sieve 
Chloride, Total Inorgani 
Chlorine, Total 
CHN (% w/w) 
cyanide, Total 
Density (g/ml) 
Density (g/ml) 
Density (g/g) 
Formaldehyde (ppm at 25C 
Formaldehyde (ppm at 25C 
Formaldehyde (mg/Kg) 
Formaldehyde(Qualitative 
ICP Semi-Quantitat. Scan 
Inorganic Carbon in Soil 
Inorganic Carbon in Wate 
IR Scan · 
% Solids 
Moisture/Ash 
Moisture/Ash Woodchips 
Nitrate-Nitrite Nitrogen 
Nitrite-Nitrogen 
Odor (Qualitative) · 
Oil/Grease 
Oil/Grease (mg/Kg) 
Petroleum Hydrocarbons 
pH (std. units) 
Phosphorus, Total 
Reactivity 
Reactive cyanide 
Reactivity Description 
Reactive Sulfide 
Phosphate, Total as P 
Strontium 
Total Kjeldahl Nitrogen 
Total Organic Carbon 
Total Organic Carbon 
Total Organic Halide 
Water(%) by Karl Fische 
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Aquatec, Inc. 
G - Aquatec Organic Analysis 

Method 

OR101 
OR127 
OR128 
OR154 
ORlSS 
OR180 
OR207 
OR208 
OR209 
OR210 
OR211 
OR212 
OR260 
OR313 
OR366 
OR370 
OR372 
OR445 
OR472 
OR499 
ORS24 
OR526 
OR530 
OR53l 
OR532 
OR533 
OR554 
OR580 
OR606 
OR607 
OR620 
OR633 
OR634 
OR635 
OR636 
OR638 
OR639 
OR739 
OR741 
OR745 
OR792 
OR938 
OR95l 

Description 

Acetic Acid 
Low Mclee. Wgt. Alcohols 
Low Mclee. Wgt. Alcohols 
Low Mclee. Wgt. Amines 
Low Mclee. Wgt. Amines 
Aromatics in Gasoline 
B.T.E.X. (ug/1) 
B.T.E.X. (ug/Kg) 
B.T.E.X. &Hydrocar. (ug/1 
B.T.E.X. & Hydrocarbons 
Halogenated Org.Air Tube 
B.T.E.X. in Air Tubes 
Chlorinated Hydrocarbons 
Ethylene Glycol 
Fuel Oil Fingerprint 
Volatile Hydrocarbons 
Volatile Hydrocarbons 
IPA/Acetone 
NMP/Butyl Acetate-Water 
Naphthalene (ug/1) 
PCB's in Sludge 
PCB's in Oil (ppm) 
PCB Congeners in Water 
PCB Congeners in Soil 
PCB Congeners in Tissue 
PCB Congeners in Waste 
Perchloroethylene (ug/1) 
Polynuclear Aromatics 
Pyridine Compounds 
Pyridine Compounds 
GC Solvent Scan 2 (%v/v) 
BNA Screen in Water 
BNA Screen in Other 
Pesticide Screen in Water 
Pesticide Screen in Other 
VOA Screen in Water 
VOA Screen in Other 
VOC(7-Hall/PID) in Water 
voe (6-Hall/PID) in Water 
GC Solvent Scan l (%v/v) 
Air Monitoring Groups 
624 Modified Soil 
Added Compound GC/MS 
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APPENDIX C 

Certifications 





---- VERMONT DEPARTMENT OF H EAL TH 
LABORATORY CERTIFICA T ION 

DRINKING WATER 

Laboratory: Aquatec, Inc. 
--------------------------------------------------------------

Address: 75 Green Mt . Dr. 
-----~--------------------------------------- --------

So. Burlington, Vt . 05403 Site Visi: Date : 5/7/90 

-----------------------------------
Site Visit Team: Harold Stowe 

-----------------------------
Joseph Ceresa 

-----------------------------
Enclosed is the report of our inspection of your laborato:-y. Based upon 
this report and on proficiency tests, your lab is certif:ed for the 
chemical analysis of drinking water for: 

X Inorganics: Residual Chlorine Nitrate Fluo:-ide 
Turbidity Nitrite 

X Metals: Arsenic Copper Mercury 
Barium Chromium Selenium 
Cadmium Lead Silver 

Volatile Organic Compounds 
X THM: Chloroform Bromoform BroioodiChloroMethane diBromoChloroMethane 

CarbontetraChloride 
triCHloroEthylene 

p-diChloroBenzene 
EthylBenzene 

12- diChloropropane 
*22-diChloropropane 

•112-triChloroEthane 
*11-diChloroPropylene 

*diBromoMethane 
*BromoMethane 

:t:diChloroMethane 
*BromoBenzene 

*123-triChloroPropane 

X Regulated VOC's: Vinyl Chloride 
Benzene 12-diChloroEthane 

111-triChloroEthane 11-diChloroEthylene 
- X . EPA List 1 VOC's: ChloroBenzene 

Toluene cis/trns~12-diChloroEthylene 
Styrene cis/trns-13-diChloroPropylene 

o-diChloroBenzene tetraChloroEthylene 
m-diChloroBenzene *13-diChloroPropane 

11-diChloroEthane *1122-tetraChloroEthane 
o-Xylene *1112-tetraChloroEthane 
m-Xylene ~-ChloroToluene 
p-Xylene *p-ChloroToluene 

--:.::::--_ _ _.~~::-.: ... --··~- _:.. .C .. hlorothane ~hloroMethane 
. __ :..,. :-._-:- X : ~ompounds certified for identification only. · 
. -- · .- .. --- ·--· -- . . . 

--::~ ::_ .-~:=:-X--~~Pesticides = Endrin.:-. Methoxychlor : Chlordane 
· :-:-:::···:·-x Herbicides 24-D 245-TP 

X Full Certification 

Toxaphene · 

Provisional, pending completion of recommended changes in procedure. 
Interim, pending on site confirmation of completed changes. 

This Certification Expires= 7/31/91 
~ ~--- __ u~ ____ -::::._ ______________ _ 

Certification Officer 

.~::.: .. :.:.::AquaC.e.rtC90 
mwwwzm.cw.• . -.;-- · ··--

6/25/90 

Date 



John R. Mc:Keman. Jr. 

Govtmor 

.,;, 
~~ 

ST A TE OF MAINE 

DEPARTMENT OF HUMAN SERVICES 
AUGUSTA. MAINE 04333 

PUBLIC HEALTH LABORATORY 
221 State Street 

Augusta, Maine 0~333 
Telephone (207) 289-2727 

CERTIFICATION BY RECIPROCITY 

AQUATEC, INC. 
75 GREEN MOUNTAIN DRIVE 

SOUTH BURLINGTON, VT. 05~03 

Rollin Ives 

Commiss~r 

ls certified by reciprocity for all regulated organic and 
inorganic Chemical Primary Drinking Water Standards listed on the 
drinking water certificate issued by the State of VERMONT for 
drinking water samples originating in the State of Maine. 

Certification by reciprocity does not apply to microbiological 
contaminants. 

This certificate is valid for one year from date of issue 
provided it is attached to a copy of a current valid 
VERMONT drinking water certificate issued under the provisions of 
the Safe Drinking Water Act. 

Date of Issue Och~ '2..5- /9r~ 

Michael C. Sodano 
Laboratory Certification Officer 
Laboratory Improvement Program 
Public Health Laboratory 

MCS/rpk 



The State of New Hampshire 
Department of Environmental Services 

CERTIFICATE OF APPROVAL 
Drinking Water Analysis 

Under the prouisions of the Regulations in WS 306. as adopted under RSA 148 · B. the Department of 

Enuironmental Seruices hereby issues a certificate to _A__.q...,u.,.a,t.....,e_c,_, .... 1 ... n ... c, ... ._ ______ _ 

. Located at 15 GJr.ee,n Moun,tcu.n V,u,ve in s Bu/I.Li ngta n I VT 
for the following analyses of: 

FULL CERTIFICATION: Ant.unony, AIL.6eru.c, BalUL.Un, BeJLylU.um,Ca.dmium, 

Cheom.lwn, Coppell. L e..ad, MeJt.CWLy, N.i.c.kel., S e.ten-iwny SU veJL , 

N.ltlt.a.te-N, N-i..t:Jr..i..te-N, FluolU.de, 1n1iec-ti.c1.du, 2,4-V, SU.vex, 

T!Uhalome.tha.n.u, Volati.l.e 01t.ga.~, Toia.l FilleJUtble Ru.i.due, pH. 
I 

TUILb.i..rllty, A.l.ka.Unli.y, CoMOAi.vli:.u, Socllu.m, Calc4v,, Total Caa.nlde, I 
Total CoU6M.m by Memb1t.a.ne fil:tJr..cLti.on, Total CoU601t.m by MPN 

PROVISIONAL CERT1F1CAT10N: Tha.lUµm 

The name.s of the laboratory personnel to whom this c_erttficate ts Issued are: Neal. Va.n(l)yc;.k, 

J. Comeau. G, stlcL6 en. P, Hcvulwie,k, J, QM-ln.i.. l', J?owne.v c , Vu ma.A , 

K, Young. R,M, Me,Nee,,i., J, Edwin, M, Rau and K, WatAan 

CERTIFICATE NUMBER ----=-2=00,._,6:;..;9'""'0_-.... B __ 

DATE OF ISSUE Pee,e,mbea 7 9, 7 990 

EXPIRATION DATE Pe cerobM l 8 , 19 q l 

(%1,6, i, ~,c/ 
Certifying Officer .. 

~ .. .. 
0 
0 

0 



The State of New Hampshire 1N111~~,::;:~•"'-- _,, • 

Department of Environmental Services 

CERTIFICATE OF APPROVAL 
Wastewater Analysis 

Under the prouisions of the Regulations in WS 306. as adopted under RSA 148 · B. the Deportment of 

Enuironmental Services hereby issues a certi/icale to -DA~C24w.ial.l,Ml.le'-lc_Tun;,1,1,C;._ ________ _ 

Located at 15 GJteen Moun.ta.in VJt.lve. In So, BUILUng.ton VT i 
for the following analyses of:. !" 

FULL CERTIFICATION: Af.umbu.un. Alt.6en.i.c., BeJLyl..Uum, Ca.c:lmw.m, CobaU,I 

Chlr.om.ium, Coppell. IJz.on, Me1teu,t,,, Ma.nqa.nue, N.i.c.ke.l, Lead, Sele,niwn, 

Va.muUum, Unc., An.ti.mony. Si1.ve1t. Thalli.um, TUa.nium, Molwbde,num, 

Strt-cmt:.iwn, pH. ros, To.ta.! Haltdnu1,, ca.tc..tum, Maanu.uun, soc:Uum, 

'Pot:46~.iwn, To.tat. Al.ka.U.rr,ltu. Chl.oJt..i.de, F.t.u.oJt.lde. Su.l6a.te, Ammonia-N, 
I 

IU.tJr.a:te-N. 0/Lthopko~pha,te., TKN, To.ta.! T'hot,phDIW.6, cop, BQf2, roe, 
Tot.al Cyan.i.de., 01.1:. s G-te.a:.ie., Non-F.i.U:eM.ble Ru-{due, Te.ta! Pheno.U j 
Tofil Rui.du.a.l Chl..oJt.ine., Speel,UC Conduc:tgnc.e., PCB6 .ln WatM, 

PC& ht Oi..t., 'Puilc,i.du and Volg.til.e, Q,j,g4ni,c.4 

'PROVISIONAL CERTIFlCATTON: NONE 

The names of the laboratory.personnel to whom this Certificate is Issued are: Neal Van(lly.ch, 

J. Comem.t, G • .s:t..i.d.t,e.n. V. Halt.du.r.lc.k.J. Ou.bti, P. 1'owne.y, C. Vu.ma.t,, 

K. Young, R.Af. Mc.Ne.ell.. J. Edw.i.n. M. Ro![, a.nd K. C,Ja,t!,on 

CERTIFJCATE NUMBER 200690-B 

DATE OF ISSUE 1'ecembelt 19, 1990 

Pece.mbeJL 18, 1991 EXPIRATION DATE 

llf~¥L 
Certifying Offic 



/ 
PR L.__ _, ( OF 

NEW YORK STATE DEPARTMENT OF HEALTH 

DAVID AXELROD, M.D. COMMISSIONER 

Expires 12:01 AH April 1, 1991 
ISSUED April 1, 1990 
REVISEO Au9usl 11, 1990 

INtERIH CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE 

(Issued In accordance with the Law, of New York State) 
purs•Jant. to Sect.ion 502 uf t.he l'ublic: Healt.h Law 

Laborat.ory ID. Nuaber 10391 

Direct.or: l)r. Joseph Co■eau 

Laboratory Naae: Aqualec: Inc. 
Nuaber I St.reel: 75 Gre~n Hounlain Drive 
Cit.y,St.ale,Zip: S. Burlinglon Vt 05403 
VALID At THIS ADDRESS ONLY 

11 hereby APPROVED a, an Envlron■ent.al Laboratory tor the c:at.e9ory 

ENVIRONHENTAL ANALYSES/SOLID AND HAZARDOUS WASTE 

All approved 1ubc1t.19orle1 and/or analyt.e, are li1t.ed below: 

Ch1ract.eri1t.lc te1t.ln9: 
Corrollvlt.y 
lgnl hbl 1i ty 
React.ivi ty 
To><ic:it.y 

Het.ah 11 <ALL) 
Polynuclear Aroaatic Hydrocarbons (ALL> 
Phthalate Est.er, (ALL> 
Purgeable Aro■ at.ic1 <ALL) 
Volatile Chlorinate Or9~nics (ALL> 

FORM LR U .F 

Hhcel hrtlOUI : 
Cy-11•lde, tot.al 
Hydro9~n Ion (pH) 
Sulfide (H S) 

H.11 oe t.lun· s (ALL) 
Nit.ro.aroutlc:s lsophorone (ALL> 
Polychlutinaled Blphenyls <ALL> 
Priority Pollutant. Phenols (ALL> 
Purgeable Halocarbon, (ALL) 

Acroleln and Acrylonitrile (ALL> 
ChlorophenoMy Acid Pe~licid11 (ALL> 
Chlorlnaled Hydrocarbon Pesticides (ALL 
Chlorin.tled Hydroc.ubons (ALL> 
Helals I <ALL> 
Or9.:.1nophosph<1le Peslicides (ALL> 

~Ak-
Herbert W. Dickerman, M. D., Ph.D. 
Director 
Wadsworth Center for Laboratories and Research 

7060 



PROPERTY OF 

NEW YORK STATE DEPARTMENT OF HEALTH 

DAVID AXELROD, M.D. COMMISSIONER 

Expires 1~:01 AH April 1, 1991 
ISSUED April 1, 1990 

. R&VlStD August. 11, 1990 

tNtERIH CERTIFIC_ATE OF APPROVAL FOR LABORATORY SERVICE 

(lssutd in accordanct with tht Laws of Ntw York State) 

Laboratory ID. N1J■ber 10391 

Dlrect.or: Dr. Juseph Co■eau 

purs1Jant. t.u Sect.lun ~0~ or the l'ubllc Hnlt.h L.aw 

Labur~tury Na■e: Aquat.ec Inc. 
Nu■ber I Street: 75 Oreen Hounlain Drive 
Clty,st.~te,Zlp: S. Burlington Vt 05403 
VALID At tHIS ADDRB68 ONLY 

11 hereby APPROVED 11 an Envlron■ental Labarat.ury far the category 

ENVIRONHENTAL ANALYSES/AIR AND EHISSIONS 

All approved 1ubcat.e9arle• and/or analyt.es are ll1t.ed below: 

Fueh (ALL> Hetals I (ALL> Chlorinated Hydrocarbon Pe•tlcldes CALL) 
Polynuclear Aro■at.lcs CALL> Polychlorlnahd Blphenyh (ALL) _Purgeable Aroaat.lcs (ALL> 
Pur911bl1 Halocarbons CALL> 

tJ,_jji) 
Herbert W. Dickerman, M. D., Ph.D. 
Director 

.,~ 

Wadsworth Center for Laboratories and Research 

7n~a 



IHTERIH 

PROh,.,,. t OF 

NEW YORK STATE DEPARTMENT OF' HEALTH 

DAVID AXELROD, M.D. COMMISSIONER 

Expire~ 12:01 AH April 1, 1991 
ISSUED April 1, 1990 
REVISED Au~ust 11, 1990 

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE 

(l11ued In accordance with the Law• of New Yori, State) 

pursuant. to Sect.ion SOl or the Public Health Law 

Laboratory ID. Nuaber 10391 Laboratory NaH: Aq•Jat.ec Inc. 
Nu11be1· I St.rut.: 
Cit.y,St.at.e,Zlp : 

75 Oreen Hount.aln Drive 
S. Burlin9t.on VT 05403 

Director: Dr. Joseph Co■eau 

FOAM LA U.F 

VALID At THIS ADDRESS ONLY 

11 hereby APPROVED a, an Envtron■ental Laboratory fur the cale9ory 

POTABLE WATER NON-~OtABLE WATER 

All approved 1ubcat.e9orie1 and analyte1 are lisled on the alt.ached addenduM 

-;IJUlw /l)u ~-
Herbert W. Dickerman, M. D .• Ph.D. 
Director 
Wadsworth Center for Laboratories and Research 

6968 
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<2lJejiaum,ent 0/ 8nve'wnm,ental 2lualet;y 8n?e'neeu'n? 

~aw"tence 8xjieument fitate'on 

37 /7/ialtuci /7beet, !faUJ-utnce, .Ala~~achuutt~ 0-18~ 

CERTIFICATION FOR ENVIRONMENTAL ANALYSIS 

LABORATORY1 VTOOB 
Aquatec 

~ 01/01/91 

EXPIRATION DATE1 12/31/91 

DIRECTOR: 

75 Green Mountain Drive 
South Burlington, VT 05403 

Dr. Joseph Comeau 
802-658-1074 

PRIMARY CATEGORIES (DRINKING WATERS) 

FULL CERTIFICATION1 Trace Metals, Nitrate, Fluoride, Pesticides, Herbicides, 
Triha.lomethanes, Corrosivity Series, Sodium, Cyanide 

PROVISIONAL CERTIFICATION, Volatile Organics 

SECONDARY CATEGO~ {O'l'HER MATRICES) 

FULL CER'l'llICATIONs Metals, Minerals, Nutrients, Demand, PCBs, Pesticides, Volatile 
Halocarbons, Volatile Aromatics, Cyanide, Oil & Grease, Phenolics 

PROVISIONAL CERTIFICATION, Hone at Present 

This certificate supercedes all previous certificates issued to this laboratory. 
Reporting of analyses other than those authorized above shall be cause for revocation of 
certification. 

original Certificate, not copies, must be displayed in a prominent place at all times . 
Certification subject to approval by OGC. 

DEQE 
rJOWIS 

TH: DEPARTMENT OF 
ENVlnOHMENTAL PRC1T'EC'fl0N 

~~,~ £~~ 
E. Delaney, Ph.D., D"'(tor, 

ision ot t:nvironmental~~ysis 



ltC~Y TO 
ATTCNTION 0, 

DEPARTMENT OF THE ARMY 
MISSOURI RIVER DIVISION. CORI"$ 01< ENGINEERS 

,-,0. BOX 103. DOWNTOWN STATION 

OMAMA. NEBRASKA 68101·0103 

July 25, 1989 

Geotechnical, Chemistry & 
Materials Branch 

Aquatec, Inc. 
75 Green Mountain Drive 
South Burlington, VT 05403 

Gentlemen: 

Your laboratory has been evaluated by the U. s. Army Corps of 
Engineers for multiple-media sample analysis of Volatile ·and 
Semi volatile Organics, Organochlorine Pesticides, PCBs, 
Chlorinated Herbicides, Polynuclear Aromatic Hydrocarbons, RCRA 
Metals, Phenols, Total Organic Carbon, Cyanide and Total 
Recoverable Petroleum Hydrocarbons. Enclosed for your information 
is a copy of the Laboratory Inspection Report. 

The period of validation is eighteen (18) months 
date of this letter. During the eighteen month.period, 
of Engineers reserves the right to conduct additional 
auditing and/or to suspend validation status if deemed 
This lab validation does not guarantee the award of any 
from a Corps of Engineers Contracting Officer. If you 
questions or comments, please contact Mr. C. R. Mao 
221-7494. 

Sincerely, 

_d,,,4--
. TodVen, P.E. 

from the 
the Corps 

laboratory 
necessary. 
contracts 
have any 
at (402) 

Engineering Division 

Enclosure 



CEMRD-ED-GC (200) 17 July 1989 

MEMORANDUH THRU 

CEHRD-ED-GC~ 

C EMRD-ED-G 1JV7 
CEH~ 

FOR FILES (CEMRD-ED-GC) 

SUBJECT: Laboratory Inspection and Evaluation - Aquatec Inc., 
Burlington, VT - 28 June 1989 

1. General: 

a. Date of inspection: 28 June 1989. 

b. Contract for which laboratory will be used: 

North Pacific Division Laboratory General QA 
. . 

c. · Description of con tract: Chemical analysis of 
volatile organics, semi-volatile organics, pesticides, 
TRPH in water, sediment and soil samples; cyanide, TOC, 
PAH and herbicides in water. 

d . General information on laboratory inspected: 

Business Name: Aquatec, Inc. 

Street Address: 75 Green Mountain Drive. 

City and State: South Burlington, VT 05403 

Phone: (802) 658-1074 

metals, 
PCB's and 
phenols, 

Number employed: 
chemists. 

60: about two thirds classified as 

Additional information: Aquatec corporate offices and . 
laboratory are at the one location, which also provides boats, 
sampling crews and full sampling capabilities. They were among 
the first eighteen EPA CLP laboratories and have remained a CLP 
lab ever since. Aquatec holds certifications from New Hampshire, 
Maine, New York and Massachusetts. The average sample turnaround 
time in the lab is two weeks. The building contains 22,300 square 
feet, 3,500 of which are devoted to analytical activities. 
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Burlington, VT - 28 June 1989 

2. Summar~ of Inspection Results: 

a. The audit sample results from Aquatec were outstanding. 
They were the most responsive of labs recently worked with, and 
submitted one of the best data packages we have received. They 
analyzed the samples with a high degree of accuracy, experiencing 
minor problems with only one parameter, TRPH. 

has 
time 
all, 

b. The laboratory has a large number of qualified 
adequate instrumentation, and an average sample 
of two weeks. This should allow them to support 
USACE contracts. 

personnel, 
turnaround 

most, if not 

c. Aquatec was inspected by Marcia Davies of CEMRD-ED-GC. 
The detailed results are addressed below and an inspection check 
list is available upon request. 

3. Interviews: 

a. George w. Starbuck, President, Joseph Comeau, Chemistry 
Laboratory Director, Martha Roy, Contract Project Manager, and 
Karen Chirgwin, Quality Assurance Office were present during the 

· Entrance Interview. Topics discussed were Aquatec"s corporat~ 
policies and experience in the HTW fields, the USACE QA Prograr, 
and audit sample results. 

b. At the conclusion of the inspection an exit interview 
held with Joseph Comeau, Martha Roy and Karen Chirgwin. 
latter two persons accompanied the inspector to lead the lab 
and answer questions. The TRPH problem was discussed at 
time, but no conclusions could be drawn. The lab was asked 
communicate further with C.R. Mao and/or Prem Arora of CEMRD. 

4. Conclusions: 

was 
The 

tour 
this 

to 

a. A full set of performance audit samples was 
analyzed by the laboratory on the first attempt 
complete data set sent for evaluation. 

successfully 
and a very 

b. The laboratory's Quality Assurance Program Plan was 
reviewed and found to contain the information required and a 
sample SOP notebook was quickly surveyed by the inspector. Each 
analytical department maintains its own set of SOP's. 

c. Aquatec has a corporate emphasis on quality 
control/quality assurance and has build up a well trained group to 
do data analysis and assessment. Internal quality control 
practices are ratable as excellent. 
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Burlington, VT - 28 June 1989 

d. A· . corporate maintenance department is staffed with 
technicians who have been factory trained· in the repair and upkeep 
of all the major instruments in the lab as well as the water 
purification/delivery systems, air handling, and refrigerators. 
The temperature in the refrigerators is computer monitored with an 
alarm system for unacceptable excursions. 

e. No 
affect the 
were noted. 

5. Summary: 

major or minor deficiencies which would 
ability of the lab to conduct the required 

adversely 
analyses 

This is an outstanding laboratory with very complete capabilities. 
They do not subcontract samples to other labs. They have 
excellent facilities and staff and a very good sample turnaround. 
There a~e responsive and eager to work in a problem solving mode 

· as well as on routine samples, and have good capabilities for 
doing so. 

MARCIA C. DAVIES 
Chief, HTW Chemistry Review Section 
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MErHOD 8330 

NITROARQttATICS AND NITRAMINES BY 
HIGH PERFORMANCE LIQUID CHROMATOGRAPHY CHPLCl 

P.02 

This method is intended for the analysis of explosives residues. 
This Method is limited to use by analysts experienced in handling 
and analyzing explosive residues. 

1.0 SCOPE AND APPLICATION 

1.1 Method 8330 is used to determine the concentration of 
the following compounds in a water, soil or sediment matrix: 

Compounds 

octahydro-l,3,5,7-tetranitro-1,3,5,7-
tetrazocine 

Hexahydro-l,J,5-trinitro-l,3,5-triazine 
1,3,5-Trinitrobenzene 
l,J-Dinitrobenzene 
Methyl-2,4,6-trinitrophenylnitramine 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

• Clltnil cal At>stracu service tegtstry nuiiJer 

Abbrev. 

HMX 

RDX 
1,3,S-TNB 
1,3-DNB 
Tetryl 
NB 
2,4,6-TNT 
4-Am-DNT 
2-Am-DNT 
2,6-DNT 
2,4-DNT 
2-N'l' 
4-N'l' 
3-N'l' 

C CAS No. 

2691-41-0 

121-82-4 
99-35-4 
9S-65-0 

479-45-8 
98-95-3 

118-96-7 
19,6-51-0 

355-72-78-2 
606-20-2 
121-14-2 

88-72-2 
99-99-0 
99-08-1 

1.2 Method 8330 provides a salting-out extraction procedure 
tor low concentration (parts per trillion or n~ograms per liter} 
cf explosives residues in surface or ground water. Direct 
injection or diluted and filtered water samples can be used for 
water samples of higher concentration (See Table l). · 

l.J All cf these compounds are either used in the 
manufacture of explosives or are the degradation products of 
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compounds used for that purpose. When making stock solutions for 
calibration, treat each compound as if it were extremely 
explosive. 

1.4 The practical quantitation limits (PQLs) of target 
analytes determined by Method 8330 in water and soil are presented 
in Table l. 

1.5 This method is re~tricted to use by or under the 
supervision of analysts experienced in the use of HPLC, skilled in 
the interpretation of chromatograms, and experienced in handling 
explosive materials. Each analyst must demonstrate the ability to 
generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 Method 8330 provides high per!ormance liquid 
chromatographic (HPLC) conditions for the detection or ppb levels 
of certain explosives residues in water, soil and sediment matrix. 
Prior to use o! this method, appropriate sample preparation 
techniques must be used. 

2.2 Low~Level Salting-out Method: Aqueous samples of low 
concentration are concentrated by a salting-out extraction 
procedure with acetonitrile and sodium chloride. The ace~onitrile 
extract is further concentrated to less than 1.0 mL using a 
Kuderna-Danish evaporator and brought to 1.0 mL using 
acetonitrile. The concentrated ertract is diluted with 3.0 mL of 
reagent grade water, filtered, separated on a C-18 reverse phase 
column, determined at 254 nm, and confirmed on a CN reverse phase 
column. 

2.3 High-Level Direct Injection Method: Aqueous samples of 
higher concentration can be diluted l/1 (v/v) with methanol o~ 
acatonitrile, filtered, separated on a C-18 reverse phase column, 
determined at 254 nm, and confirmed on a CN reverse phase column. 
If HMX is an important target analyte, methanol is preferred. 

2.4 Soil and sediment samples are extracted using , 
acetonitrile in an ultrasonic bath, filtered and chromatographed 
as in Section 2.3. 

3.0 INTERFERENCES 

3.l Solvents, reagents, glassware and other sample 
processing hardware may yield discrete artifacts and/or elevated 
baselines, causing misinterpretation of the chromatograms. All of 
these materials ~ust be demonstrated to be free from 
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4.2.4 Water bath - Heated, v6th concentric ring cover, 
capable o! temperature control (±5 C). The bath should be 
used in a hood. 

4.2.5 Balance - f 0.1 mg. 

4.3 Materials • 

4.3.1 High pressure injection syringe - 500 µL, 
(Hamilton liquid syringe or equivalent). 

4.3.2 Disposable cartridge filters - 0.45 µm Teflon 
filter. 

4.3.3 Pipettes - so mL, 10 mL, 5 mL, 4 mL, 2 mL, l mL, 
volumetric, Class A, glass. 

4.3.4 Pasteur pipettes. 

4.3.5 Scintillation Vials - 20 :mL, glass. 

4.3.6 Vials - 15 mL, glass, Teflon-lined cap. 

4.3.7 Vials - 40 mL, glass, Teflon-lined cap. 

4.3.8 Disposable syringes - Plastipak, 3 mL and 10 mL 
or equivalent. 

4.3.9 Separatory tunnel - soo mL. 

4.3.10 Volumetric flasks - 10 mL, 20 mL, so JlL, 100 mL, 
200 mL and 250 mL. 

4.3.ll Vacuum desiccator - Class. 

4.3.12 Mortar and pestle - Steel. 

4.3.13 Boiling chips - Solvent extracted, approximately 
10/40 mesh (Teflon ,or equivalent). 

4.3.14 Sieve - JO mesh. 

4.3.15 oven - Forced air, without heating. 

4 • 4 Preparation 

4.4.l Prepare all materials to be used as described in 
Chapter~ for semivolatile organics. 
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interferences, under the conditions of the analysis, by running 
method blanks. Specific selection of reagents and purification of 
solvents by distillation in all-glass systems may be required. 

3.1 2,4-DNT and 2,6-ONT elute at similar retention times 
(retention time difference of 0.2 minutes). A large concentration 
of one isomer may mask the response of the other isomer. If it is 
not apparent that both isomers are present (or are not detected), 
an isomeric mixture should be reported. 

3.2 Tetryl decomposes rapidly in methanol/water solutions, 
as well as with heat. All aqueous samples expected to contain 
tetryl should be diluted vith acetonitrile prior to filtration. 
All samples expected to contain tetryl should not be exposed to 
temperatures above room temperature. 

3.3 .Degradation products of tetryl appear as a shoulder on 
the 2,~,6-TNT peak. Peak heights rather than peak areas should be 
used when tetryl is present in concentrations that are significant 
relative to the concentration of 2,4,6-TNT. 

4.0 APPARATUS ANO MATERIALS 

4.1 HPLC system 

4~1.1 HPLC - equipped with a pump capable o! achieving 
4000 psi, a 100-pL loop injector and a 254-nm UV detector 
(Perkin Elmer Series 3 or equivalent). 

4.1.2 .C-18 Reverse phase HPLC column, 25-cm x 4.6-mm 
(S µm), (Supelco LC-18 or equivalent). 

4 • l • .3 CN Reverse phase HPLC column, 25-cm lC 4. 6-mm ( 5 
µm), (Supelco LC-CN or equivalent). 

4 • l. 4 Strip chart recorder •. 

4.1.5 Digital integrator (optional). 

4.1.6 Autosampler (optional). 

4.2 Other Equipment 

4.2.l Temperature controlled ultrasonic bath . 

4.2.2 Vortex mixer . 

4.2.3 Kuderna-Danish evapor~tor - 40 mL, micro 
Kuderna-oanish evaporator (Supelco 164718 or equivalent) . 
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5.0 REAGENTS 

5.1 HPLC grade chemicals shall be used in all tests . It is 
intended that all reagents shall conform to the specifications of 
the Committee on Analytical Reagents of the American Chemical 
Society, Yhere such specifications are available. Other grades 
may be used, provided it is first ascertained that the reagent is 
of sufficiently high purity to permit its use without lowering the 
accuracy of the determination. 

5. 2 General 

5.2.l HMX - Standard Analytical Reference Material. 

s.2.2 RDX - Standard Analytical Reference Material. 

5.J.2 l,J-DNB - Standard Analytical Reference Material. 

5.2.4 Tetryl - Standard Analytical Reference Material . 

5.2 . 5 2,4,6-TNT - Standard Analytical Reference 
Material. 

5.2.6 2-Am-DNT -

5.2.7 4-Am-DNT - Reagent grade (Aldrich Chemical or 
equivalent) • 

5.2.8 2,4- DNT Standard Analytical Reference Material . 

5.2.9 2,6-DNT - Standard Analytical Reference Material. 

s.2.10 l,3,S-TNB - Standard Analytical Reference 
Material. 

s.2.11 NB - Standard Analytical Reference Meterial . 

s.2.12 2-NT - Reagent grade. 

5.2.13 3-NT - Reagent grade. 

5.2.14 4-NT - Reagent grade. 

5.2.15 Reagent water - All references to water in this 
method refer to water in which an interference is not 
observed at the method detection limit of the compouijds of 
interest. Reagent water can be generated by passinq tap 
water through a carbon ~ilter bed containing about l pound of 
activated carbon. A water purification ~ystem may be used to 
generate organic-free deionized water. 
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5.2.16 Acetonitrile· - HPLC grade. 

5.2.17 Methanol - HPLC grade, distilled in glass. 

5.2.18 Sodium Chloride, NaCl - Reagent grade. If 

P.07 

possible use NaCl from glass bottles. High background levels 
have been observed from NaCl shipped in plastic containers. 

5.2.19 Calcium Chloride, CaCl~ - Reagent grade. 
Prepare an aqueous solution of 5 g/L. 

5.J Stock Standard Solutions 

5.3.l Dry each analyte standard to constant weight in a 
vacuwn desiccator in.the dark. Place about 100 mg (weighed 
to the nearest 0.1 mg) of a single analyte into a 100-mL 
volUliletric flask and dilute to volume with acetonitrile. 
Invert flask seve0al times until dissolved. Store in 
refrigerator at 4 C in the dark. Calculate the concentration 
of the stock solution trom the actual weight used (nominal 
concentration• 1,000 mg/L). Stock solutions may be used for 
up to one year. 

5.4 Intermediate standards Solutions 

5.4.l If both 2,4-DNT and 2,6-DNT are to be determined, 
prepare two separate intermediate stock solutions containing _/ 
(1) HMX, RDX, 1,3,S-TNB, 1,3-DNB, NB, 2,4,6-TNT, 2,4-DNT and 
2-Am-DNT and (2) tetryl, 2,6-DN'I', 4-Am-DNT, 2-NT, 3-NT and 
4-NT. Dilute the intermediate stock standard solutions to-
prepare two solutions at 1,000 µg/L in acetonitrile. 

5.4.2 Dilute the two intermediate stock concentrate 
solutions with acetonitrile to prepare intermediate standard 
solutions that cover the range of 2.s - 1,000 µg/L. These 
solutions should be refrigerated on preparation and stored in 
the dark, and may be used for 30 days. 

s.~.3 For the low-level method, the analyst must 
conduct a detection limit study and devise dilution series 
appropriate to the desired rAnge. Standards for the low 
level method must be prepared immediately prior to use. 

5.5 Working Standards 

s.s.1 calibration standards at a minimum or !ive 
concentration levels should be prepared -:.hrough dilution ~f 
the intermediate standards solutions by 501 (v/v) with 5 g/L 
calcium chloride solution (Section 5.2.19). These solutions 
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mu~t be refrigerated and .~torGd in thQ dark, and prepared 
fresh on the day of calibration. 

5.6 Surrogate Standards 

5.6.l The analyst should monitor the perfonnance of the 
extraction and analytical system and the effectiveness of the 
method in dealing vith each sample matrix by spiking each 
sample, standard and reagent water blank with one or two 
surrogates (e.g., analytes not expected to be present in the 
sample) • 

5.7 Eluent 

5.7.1 To prepare 1 liter of eluent, add 500 mL of 
methanol to soo mL o! reagent .water. 

6.0 SAMPLE COLLECTION, Fro:SERVATION, AND HANDLING 

6 .1 Grab s·amples must be collected and stored in glass 
containers. Follow conventional sampling procedures. 

6.2 samples .-must be kept below 4°c and in the dark from the 
time of collection ~ough analysis, except during drying. 

6.3 Soil and sediment -samples should be air dried to 
constant weight at ro01n temperature or colder after collection • 

6.4 All water suples must be extracted within 7 days of 
collection and -analyzed within 40 days after extraction. All soil 
and sediment samples must be extracted within 14 days of 
collection and analyzed within_ 40 days after extraction. 

7 • 0 PROCEDURE 

7.1 Sample Preparation 

7.1.1 Aqueous Samples: It is highly recommended that 
all samples of this type be screened with the high-level 
method (>SO µg/L) to determine i! the low-level method (l-50 
µg/L) is required. 

7.1.1.1 LOw-Level Method (salting-out extraction) 

7.1.1.1.1 Place a 400 mL aliquot cf water 
sample in a soc mL separatory funnel and add 130 g 
of NaCl. Vigorously shake the sample until all of 
the NaCl is completely dissolved. Be sure to 
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dissolve all ~alt before adding acetonitrile, or 
the dissolution process takes much longer. 

7.1.l.l.2 Add a 100 mL volume of 
acetonitrile using a glass volumetric pipette. 
Shake the separatory funnel vigorously for 5 
minutes. Allow the funnel to stand undisturbed 
for 30 ninutes while the two phases separate. 
Discard the water (lower) layer and collect the 
acetonitrile (upper) layer (approximately 23 mL) 
in a 40 mL Teflon-capped vial. Rinse the 
separatory furmel with 5 mL of acetonitrile and 
add the rinsate to the extract. 

7.1.l.l.3 I! the collected sample was 
turbid, centrifuge the 40 mL vial at 4000 rpm's 
for 5 minutes. Remove the acetonitrile (upper) 
layer with a Pasteur pipette and transfer it to a 
clean vial. 

7.1.1.1.4 Reduce the acetonitrile extract 
to less than 1.0 1llL using a Kuderna-Danish 
evaporator and bring the total volume to 1.0 mL 
using acetonitrile~ Dilute this concentrated 
extract with 3.0 .lllL of reagent water. 

, 7.l.1.1.5 Filter the diluted extract 
through a 0.45-µm Teflon filter. Discard the 
first o.s mL of filtrate, and retain the remainder 
in a Teflon-capped vial for RP-HPLC analysis as in 
Section 7.4. 

7.l.l.2 High-Level Method 

7.1.1.2.1 Sample filtration: Place a 5 mL 
aliquot of each water sample in a scintillation 
vial, add 5 mL of acetonitrile, shake thoroughly, 
and filter through a 0.45-µm Teflon filter. 
Discard·the first 3 mL of filtrate, anci retain the 
remainder in a Tenon-capped vial for RP-RPLC 
analysis as in Section 7.4. HMX quantitaticn can 
be improved with the use cf methanol rather tha~ 
acetonitrile for dilution before filtration. 

7.1.2 Soil and Sediment samples 
' 

7.1.2.1 Sample homogenization: Dry soil samples 
in air at room temperature or colder, being careful not 
to expose the samples to direct sunlight. Grind and 
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homogenize the dried sample thoroughly in an 
acetonitrile rinsed mortar to .pass a 30 mesh sieve. 

7.1.2.2 Sample extraction 

7.1.2.2.l Place a 2.0 g subsample of each 
soil sample in a 15 mL glass vial. Add 10.0 mL of 
acetonitrile, cap vith Teflon-lined cap, vortex 
s~irl for one minute, and place in an cooled 
ultrasonic .bath for 18 hours. 

7.1.2.2.2 After sonication, allow sample to 
settle for JO minutes. Remove 5.0 mL of 
supernatant, and combine with s.o mL of calcium 
chloride solution (Section 5.2.19) in a 20 mL 
vial. Shake, and let stand for 15 minutes. 

7.1.2.2.J Place supernatant in a disposable 
syringe and filter through a 0.45-~m Teflon 
filter. Discard first 3 mL and retain remainder 
in a Teflon-capped vial for RP-HPLC analysis as in 
Section 7.4. 

7.2 Chromatographic Conditicns 

Primary Colwnn: 

Secondary Column: 

Mo.bile Phase: 

Flow Rate: 

Injection volume: 

UV Detector: 

7.J Calibration of HPLC 

C-18 reverse phase HPLC column, 
25-cm x 4.6-mm, 5 inn, (Supelco 
LC-18 or equivalent). 

CN reverse phase HPLC column, 
25-cm x 4.6-mm, s µ.m, (Supelco 
LC-CN or equivalent). 

50/50 (v/v) nethanol/organie-free 
reagent water. 

1.5 1DL/min 

100-µL 

254 nm 

7.3.l All electronic equipment is allowed to warm up 
for 30 minutes. During this period, at least 15 vcid volumes 
of mo.bile phase are passed through the column (approximately 
20 min at 1.s mL/min) and continued until the baseline is 
level at the UV detector's greatest sensitivity. 
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7.3.2 Analyze working standards in triplicate, using 
the chromatographic conditions given in Section 7.2. Prepare 
calibration curve using peak heights or peak areas, as 
appropriate. The calibration curve should be linear with 
zero intercept. 

7.3.3 Initial Calibration. Triplicate injections of 
each calibration standard over the concentration range of 
interest are sequentially injected into the HPLC in random 
order. Peak heights or peak areas are obtained for each 
analyte. Experience indicates that a linear calibration 
curve with zero intercept is appropriate for each analyte. 
Therefore, a response factor for each analyte can be taken as 
the slope of the best-fit regression line. 

7.3. ◄ Daily Calibration. Analyze midpoint calibration 
standards, at a minimum, in triplicate at the beginning of 
the day, singly at the midpoint of the run and singly after 
the last sample of the day. Obtain the response factor for 
each analyte from the mean peak heights or peak areas and 
compare it with the response factor obtained for the initial 
calibration. The mean response factor for the daily 
calibration must agree within ±25t of the response factor of 
the initial calibration for the first seven daily 
calibrations and within two standard . deviations of the 
initial calibration for subsequent calibrations. If this 
criterion is not met, a new initial calibration must be 
obtained. 

7.4 HPLC Analysis 

7.4.l Analyze the samples using the chromatographic 
conditions given in Section 7.2. All positive measurements 
observed on the C-18 column mu.t be confirmed by injection 
onto the CN column. 

7.4.2 In limited applications (e.g., aqueous process 
wastes) direct injection of filtered and diluted sample into 
the HPLC system with a 100-µL loop may be appropriate. The 
guantitation limits are high, therefor~, it is only permitted 
where concentrations in excess of SO µg/L are expected. 

7.4.3 Follow Section 7.6 in Method 8000 for 
instructions on the analysis sequence, appropriate dilutions, 
establishing daily retention time windows, and identification 
crite=ia. Include a mid-level standard after each group of 
l0 samples in the analysis sequence. If column temperature 
control is not employed, special care must be taken to ensure 
that temperature shitts do not cause peak misidentification. 
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7 . 4.4 Table 2 summarizes the estimated retention times 
on both C-18 and CN columns for a number of analytes 
analyzable using this method. An example of the separation 
achieved by Column 1 is shown in Figure 1. 

7.4.5 Record the resulting peak sizes in peak heights 
or area units. The use of peak heights is recommended to 
improve reproducibility of low level samples. 

7.4.6 Calculation of concentration is covered in 
Section 7.8 cf Method 8000. 

7.4.7 If analytical interferences are suspected, or for 
the purpose of confirmation, analysis using the second HPLC 
column is reguired. 

8 . 0 QUALITY CONTROL 

8.1 Prior to preparation of stock solutions, acetonitrile, 
methanol, and water blank~ should be run to detenninc possible 
interferences with analyte peaks. If the acetonitrile, methanol, 
or water blanks show contamination, a different batch should be 
used. 

8.2 Refer to Chapter One tor specific quality control 
procedures. Quality control to validate sample extraction is 

.r··--,.. covered in Method 3500. 
:: 
~: 

8.3 Mandatory quality control to validate the HPLC system 
operation is found in Method SOOD, Section 8.6. 

8.4 The laboratory must, on an ongoing basis, analyze a 
method blank, a matrix spike, and a matrix spike duplicate/ 
duplicate tor each analytical batch (up to a maximum of 20 
samplesjbatch) to assess accuracy. For laboratories analyzing one 
to ten samples per month, at least one spiked ~ample per month i~ 
required. 

8.5 A minimum of one duplicate salllple shall be run with each 
analytical batch. If the samples are generally non-detect 
samples, a matrix spike duplicate must be run with the analytical 
batch. 

8.6 Method Blanks 

8.6.l Method blanks for the analysis of aqueous samples 
should be reagent water carried through all sample storage, 
preparation and handling procedures. 
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8.6.2 Method blanks for the analysis of soil samples 
should be uncontaminated soil carried through all sample 
storage, extraction, and handling procedures. 

9.0 METHOD PERFORMANCE 

9.1 Method 8330 was tested by six laboratories. The results 
of this testing indicatQ that the results presented in Tables 3 
through 5 are to be expected. 
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ll. 0 SAFETY 

11.l Standard precautionary measures used for handling 
other organic compounds should be sufficient for safe handling of 
the analytes targeted by Method 8330. 
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Column: C-lB (25 cm x (.6 !Ml, 5 µm) 
Mobile Phase: 1/l (v/v) Methanol/Water, 1.5 mL/min 
Detector: UV 
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TABLE 1 
PRACTICAL QUANTITATION LIMITS 

Water (µg/L) Soil (µg/g) 
CoI11pounds Lew-Level High-Level 

HMX 13.0 2.2 
ROX 0.836 14.0 1.0 
l,3,5-TNB 0.258 7.3 0.25 
1,3-DNB 0.108 4.0 0.25 

Tetryl 4.0 0.65 
NB 6.4 0.26 
2,~,6-TNT 0.113 6.9 0.25 

4-Am-DNT 0.0598 
2-Am-DNT 0.0349 
2,6-DNT 0. 314 9.4 0.26 
2,4-DNT 0.0205 5.7 0.25 

2-NT 12.0 0.25 
4-NT 8.5 0.25 
3-NT 7.9 0.25 

TABLE 2 
RENTION TIMES FOR ANALYTES ON C-18 AND CN COLUMNS 

~ g 
Retention Retention 

compounds Time (min) Compounds Time (min) 

HMX 2.4 NB 3.8 
RDX 3.7 l,3,5-TNB 4.l 
l,3,5-TNB 5.1 l,3-DNB 4.2 
l,3-DNB 6.2 2-NT 4.4 

1Tetryl 6.9 4-NT 4.4 
NB 7.2 3-NT 4.5 
2,4,6-TNT 8.4 2,6-DNT 4.6 
2,6-DNT 9.8 2, 4-DNT 4 . 9 
2,4-DNT 10.l 2,4,6-'l'NT s.o 
2-NT 12. 3 RDX 6.2 
4-NT 13. 3 Tetryl 1:4 
3-NT 14. 2 HMX 8.4 
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TABLE 3 
INTRALABORATORY PRECISI°ON OF METHOD FOR SOIL SAMPLES 

S:giteg ~Qils field-~ontaminated Soils 
Mean cone. Mean Cone. 

(µg/g) SD \rsd (µg/g) SD .\rsd 

HMX 46 l."] 3.7 14 1.8 12.8 
153 21.6 14. l 

ROX 60 1.4 2.3 104 12 11.5 
877 29.6 3.4 

l,3,5-TNB 8.6 0.4 4.6 2.8 0.2 7.1 
46 l.9 4.1 72 6.0 8.3 

l, J-DNB 3.5 0.1 ◄ . 4. 0 1.1 0.11 9.8 

Tetryl 17 3.1 17.9 2.3 0.41 18.0 

TNT 40 l.4 3.5 7.0 0.61 9.0 
669 55 8.2 

2,4-DNT s.o 0.17 3.4 1.0 0.44 42.3 

,:-
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TABLE 4 
INTRALABORATORY ERROR OF METHOD FOR SOIL SAMPLES 

~l21ted So1l~ Fiel □ -contamin~t~Q Soils 
Mean Cone. Mean Cone. 

( µg/g) SD trsd ( µg/g) SD trsd 

HMX 46 2.6 5.7 14 3.7 26.0 
153 37.3 24.0 

ROX 60 2.6 4.4 104 17.4 17.0 
877 67.3 7.7 

1,3,5-TNB 8.6 0.61 7.1 2.8 0.23 8.2 
46 2.97 6.5 72 8.8 12.2 

l, 3-DNB 3.5 0.24 6.9 1.1 0.16 14.S 

Tetryl 17 s.·22 30.7 2.3 0.49 21.J 

TNT 40 l.88 4.7 7.0 l.27 18.0 
669 63.4 9.5 

2,4-DNT 5.0 0.22 4.4 l.O 0.74 74.0 

TABLE 5 
:tNTERLABORATORY VARIANCE OF METHOD FOR WATER SAMPLESa 

compounds 

HMX 
ROX 
2, 4-DNT 
2,4,6-TNT 

• Nine laboraiorle5. 

Mean cone. 
(µg/L) 

203 
274 
107 
107 

8330 - 17 

so 

14.S 
20.8 
7.7 

11.1 

trsd 

7.3 
7.6 
7.2 

10.4 
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SOIL ANALYSIS RESULTS 
FROM POND AREA 

JUNE 28, 1990 





TABLE A-4 
SOIL ANALYSIS RESULTS FROM POND AREA 

Explosives 

Sample Number Units 

2,4,6-TNT 2,4-DNT 2,6-DNT 

1 ug/g u u u 
2 ug/g u u u 

3 ug/g u u u 
4 I ug/g u u u 

5 ug/g u u u 

6 ug/g u u u 
7 ug/g u u u 
8 ug/g u u u 

9 ug/g u u u 
10 ug/g u u u 
11 ug/g u u u 
12 ug/g u u u 
13 ug/g u u u 
14 ug/g u u u 
15 ug/g u u u 
16 ug/g u u u 
17 ug/g u u u 
18 ug/g u u u 
19 ug/g u u u 
20 ug!g u u u 
21 ug/g u u u 
22 ug/g u u u 
23 ug/g u u u 

24 ug/g u u u 

25 ug/g u u u 
I 

26 I ug/g u u u I 
I I 

27 ugig u u u 

28 ug/g u u u 

29 ug/g u u u 
30 ug/g u u LJ 

31 ug/g u u u 



TABLE A-4 (CONTINUED) 
SOIL ANALYSIS RE SUL TS FROM POND AREA 

Explosives 

Sample Number Units 

2,4,6-TNT 2,4-DNT 2,6-DNT 

32 ug/g u u u 

36 ug/g u u u 
(surface) 

34 ug/g u u u 

35 ug/g I u u u 

36 ugig I u u u 
(surface to 6") 

37 ug/g u u u 

38 ug/g u u u 
39 ug/g u u u 
40 ug/g u u u 
41 ugig u u u 
42 ug/g u u u 
43 ug/g u u u 

I 

44 ug/g u u u 
45 ug/g u u u 
46 ugig u u u 
47 ugig u u u 
48 ug/g u u u 
49 ug/g u u u 
so ug/g u u u I 
51 ug/g u u u I 
52 ug19 u u u I 
53 I I 

ug/g I u u u l I 

54 ug/g u u u I 
55 ug/g I u u u I 

I 
56 ugig 

I u u u I 
57 ug,g i u u u 

58 u919 u u u 
(surface to 1 O") 

58 ugig 

I 
u u 

I 
u 

(surface) 



TABLE A-4 (CONTINUED) 
SOIL A.NAL YSIS RESULTS FROM POND AREA 

Explosives 

Sample Number Units 

2 4,6-TNT 2,4-DNT 2,6- DNT 

60 ug/g u u u 

61 ug/g u u u 

62 ug/g u u u 

63 ugtg u u u 
64 ugtg u u u 
65 ug/g u I u u 
66 ug/g u u u 
67 ug/g u u u 
68 ug/g u u u 
69 ug/g u u u 
70 ug/g u u u 

NOTES: 
1. U = analyzed, not detected 

( 
2. Samples collected June 28, 1990. 
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TABLE A-17 

ANALYSIS RESULTS FROM SURFACE SOIL 
AND WIPE SAMPLES 

EXISTING DEACTIVATION FURNACE 

SURFACE SOIL SAMPLING DATE: NOVEMBER 1, 1989 

WIPE SAMPLING DATES: FEBRUARY 23, 
MAY 2, AND JUNE 20 1990 

A 17 - 5 
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Soil Sampling 

! 
I 
I 
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Existing Deactivation Furnace Building 
November 1, 1989 

Samples No. 1 to 14 obtained at locations 
3 ft. apart along existing concrete pad. 

I 
J">O I 

Samples No. 15 to 29 obtained at random locations 
on a 3 ft. by 3 ft. grid 

Not to Scale 

141002/ 004 

FIGURE 17A 





TABLEA-17 

I. ANALYSIS RESULTS FROM SURFACE SOIL SAMPLES COLLECTED NEAR THE 
DEACTIVATION FURNACE . SAMPLING DATE: NOVEMBER 1, 1989 

Parameters 

Sample No. Units 
EP Toxicity 

Barium Lead 

1 mg/I < 10.0 19 

2 mg/I < 10.0 32 7 

3 mg/I < 10.0 < 1 00 

4 mg/I < 10.0 < 1 00 

5 mg/I < 10.0 270.0 

6 mg/I < 10.0 44.5 

7 mg/I < 10.0 31.0 

8 mg/I < 10.0 2.7 

9 mg/I < 10.0 4.3 

10 mg/I < 10.0 < 1.0 

11 mg/I < 10.0 <1.0 

12 mg/I < 10.0 <1 .0 

13 mg/I <10.0 114.0 

14 mg/I <10.0 34.7 

15 mg/I < 10.0 26.9 

16 mg/I < 10.0 65.0 

17 mg/I < 10.0 <1.0 

18 mg/I < 10.0 279.0 

19 mg/I < 10.0 117.0 

20 mg/I < 10.0 43 .7 

21 mg/I < 10.0 326.0 

22 mg/I < 10.0 384 0 

23 mg/I < 10.0 44 . 1 

24 mg/I < 10.0 29 8 

25 mg/I < 10.0 197 

26 mg/I < 10.0 < 1.0 

27 mg/I < 10.0 < 1.0 

28 mg/I < 10.0 < 1.0 

29 mg/I < 10.0 19.6 

NOTE: 
The EP Tox icity Limitation is 100.0 mg/I for barium, and 5.0 mg/I for lead. 
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TABLE A-17 (CONTINUED) 

II. ANALYSIS RESULTS OF WIPE SAMPLES COLLECTED IN BUILDING 367 
(DEACTIVATION FURNACE). SAMPLING DATE: FEBRUARY 23, 1990 

Parameters 

Sample No. Area Units 

Lead Barium 

1 Retort R 1 ug/100 cm2 3970 < 100 

2 Retort R2 ug/100 cm2 17,700 1040 

3 Floor F3 ug/100 cm2 1480 < 100 

4 Floor F4 ug/100 cm 2 1250 <100 

5 Floor F5 ug/100 cm2 2510 143 

6 Floor F6 ug/100cm2 4160 250 

7 Floor F7 ug/100 cm2 12,000 260 

8 Floor F8 ug/100 cm2 4030 153 

9 Floor F9 ug/100 cm2 8510 340 

10 Floor FlO ug/100 cm2 2770 < 100 

11 Baghouse BN ug/100 cm2 8060 293 

12 Baghouse BS ug/100 cm2 19,200 525 

13 Baghouse BE ug/100 cm2 20,400 - 850 

14 Baghouse BW ug/100 cm2 17,200 700 

15 Cyclone Flange 11 ug/100 cm2 290 1800 

16 Cyclone Flange 12 ug/100 cm2 597 < 100 

17 Air Make-up Damper ug/100 cm2 56 < 100 

18 AMO Flange 14 ug/100 cm2 18 < 100 

19 Induction Flange 15 ug/100 cm2 36 < 100 

20 I.F. Flange 16 ug/100 cm2 195 < 100 

21 1.F. Flange 17 ug/100 cm2 75 < 100 

22 1.F. Flange 18 ug/100 cm2 185 < 100 

23 Stack Flange 19 ug/100 cm2 117 < 100 

24 Hopper Flange 20 ug/100 cm 2 685 < 100 

25 Cyclone Bottom ID 21 ug/100 cm2 232,000 ~ 1. 100 

26 Stack ID 22 ug/100 cm 2 7890 543 

27 Hopper OD Bag house 23 ug/100 cm2 4950 238 

28 Curved Duct to Cyclone ID 24 ug/100 cm2 103,000 6210 

29 Cyclone Flex Sect. ID 25 ug/100 cm2 224,000 7320 
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TABLE A-17 (CONTINUED} 

II. ANALYSIS RESULTS OF WIPE SAMPLES COLLECTED IN BUILDING 367 
(DEACTIVATION FURNACE}. SAMPLING DATE: FEBRUARY 23, 1990 

Parameters 

Sample No. Area Units 

Lead Barium 

30 Fan #26 ug/100 cm2 17,500 970 

31 Fan #27 ug/100 cm2 '1870 210 

32 Air Make-up ID 28 ug/100 cm2 133,000 <1860 

33 Air Make-up ID 29 ug/100 cm2 203,000 4320 

34 Filter Bag Screen 30 ug/100 cm2 241 < 100 

35 Field Blank ug/100 cm2 < 10 < 100 

36 Field Blank Duplica-_e ug/100 cm2 60.9 < 100 
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TABLE A-17 (CONTINUED) 

III. ANALYSIS RESULTS OF WIPE SAMPLES COLLECTED IN BUILDING 367 
(DEACTIVATION FURNACE). SAMPLING DATE: MAY 2, 1990 

Parameters 

Sample No. Area Units 

Lead Barium 

1 RR 1 Retort Exit ug/100 cm2 124, 100 i70 

2 RR2 Retort Entrance ug/100 cm2 14,000 434 

3 FR3 Floor Furnace Room ug/100 cm2 2,840 88 

4 FR4 Floor Furnace Room ug/100 cm2 3,700 264 

5 FRS Floor Furnace Room ug/100 cm2 1,040 68 

6 FR6 Floor Furnace Room ug/100 cm2 1,040 100 

7 FR7 Floor Baghouse Slab ug/100 cm2 2,860 142 

8 FR8 Floor Baghouse Slab ug/100 cm2 9,800 344 

9 FR9 Floor Baghouse Slab ug/100 cm2 4,300 142 

10 FR 10 Floor Bag house Slab ug/100 cm2 870 <40 

11 FR 12 Cyclone Flange ug/100 cm2 1,050 46 

12 FR 13 Air Make-Up Damper . ug/100 cm2 2,700 420 

13 FR15 Ind. Fan Flange ug/100 cm2 600 <40 

14 FR 16 Ind . Fan Flange ug/100 cm2 176 <40 

15 FR 17 Ind . Fan Flange ug/100 cm2 140 <40 

16 FR 19 Stack Flange ug/100 cm2 1,200 188 

17 FR20 Baghouse Hooper Flange ug/100 cm2 790 <40 

18 #31 East Wall Baghouse ug/100 cm2 590 <40 

19 #32 West Wall Baghouse ug/100 cm2 560 <40 

20 #33 North Wall Baghouse ug/100 cm2 380 <40 

21 #34 South Wall Flange ug/100 cm2 540 <40 

22 FR 26 Ind . Fan Flange ugi100 cm 2 370 <40 

23 FR27 Ind . Fan Flange ug/100 cm 2 770 < .10 

24 #30 Filter Screen ug/100cm2 920 90 

25 #35 Inside Air Make-uo ug/100 cm2 4,100 232 

26 #36 Inside Fan Duct ug/100 cm 2 1,960 104 

27 #37 Inside Cyclone Flange ug/100 cm2 3,100 308 

28 #38 Inside Stack ug/100 cm2 3,400 i84 

29 #39 Inside Stack ug/100 cm 2 3,360 250 
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TABLE A-17 (CONTINUED) 

III. ANALYSIS RESULTS OF WIPE SAMPLES COLLECTED IN BUILDING 367 
(DEACTIVATION FURNACE). SAMPLING DATE: MAY 2, 1990 

Parameters 

Sample No. Area Units 

Lead Barium 

30 #40 Inside Stack ug/100 cm2 7,400 444 

3 1 #41 Inside Stack ug/100 cm2 3,100 i 12 

32 #42 Inside Stack ug/100 cm 2 5,700 234 

33 #23 Baghouse Hopper Flange ug/ 100 cm 2 8,900 362 

34 # 18 Ind . Fan Flange ug/100 cm 2 690 <40 

35 Field Blank ug/i 00 cm2 62 <40 
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TABLE A-17 (CONTINUED} 

IV . ANALYSIS RESULTS OF WIPE SAMPLES COLLECTED IN BUILDING 367 
(DEACTIVATION FURNACE}. SAMPLING DATE: JUNE 20, 1990 

Parameters 

Sample No. Area Units 

Lead Barium 

1 Retort Entrance ug/wipe 82 .3 <40 

2 Floor ug/wipe 1516 201 

3 Floor ug/wipe 472 142 

4 Retort Exit ug/wipe 122 <40 

5 Floor ug/wipe 2950 390 

6 Floor ug/wipe 354 148 

7 N. Wall Baghouse Hopper ug/wipe <40.0 14.3 

8 S. Wall Baghouse ug/wipe <40.0 24 .8 

9 W . Wall Baghouse ug/wipe <40.0 17 .6 

10 E. Wall Baghouse ug/wipe <40.0 82 .1 

11 Floor Under Baghouse ugiwipe <40.0 2i .8 

12 Floor Immediately after acid ug/wipe <40.0 1,350 
wash 

13 Floor under Baghouse ug/wipe <40.0 0 .44 
immediately after acid wash 

14 Field Blank ug/wipe <40.0 1.53 

A17-11 
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Existing Analytical Data for SWMU 

(1) 

(2) 

Well No. Depth Depth 
Drilled to Rock 

MW-1 13 12 

MW-2 7 6.5 

MW-3 11 9.5 

MW-4 10 9.5 

MW-5 15 13.5 

All values reported in feet. 

Feet below the ground surface 

TABLE 45A 

MONITORING WELL INSTALLATION DATA <
1l 

Soil Ground Casing Screen 
Type Elevation Height Setting(2) 

Till 100.0 4.3 7-12 

Till 85.1 3.7 1-6 

Till 95.1 5.5 4.5-9.5 

Till 98.7 3.0 4.5-9.5 

Till 97.0 - -

9/7 

Page 1 
Revision No: 1 
Date: 01/08/93 

Elevation of Water 

9/13 10/5 

95.9 94.8 95.0 

82.2 81.4 81.4 

93.0 91.3 90.8 

92.1 92.4 92.6 

- - -

Note: Data obtained from "Report, Munitions Destruct Study, Seneca Army Depot, APAP Study No. D 1031-W" for Department of the 
Army, New York District, Corps of Engineers by O'Brien & Gere dated November 1979. Year water elevations measured assumed 
to be 1979. 
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Existing Analytical Data r or SWMU 

TABLE 45B 
WATER QUALITY MONITORING DATA 

CONVENTIONAL POLLUTANTS 

Well Date pH TOC COND IDS TIP TKN NO2 NO3 CN FE 
No. 

MW-1 9(7 8.3 48 770 630 0.06 1.6 <0.001 0.70 <0.1 2.4 
10/5 8.1 3 700 880 - - - - - 18 

1015• 10 - - - - - - <0.01 

MW-2 9(7 8.0 68 790 570 0.06 1.6 0.039 <0.01 <0.1 2.6 
10/5 8.2 160 820 970 - - - - - 310. 

10/5" 8 - - - - - - <0.01 

MW-3 9(7 7.9 83 790 630 0.21 0.30 0.002 <0.01 <0.1 2.1 
10/5 8.6 <1 650 750 - - - - - 15. 

1015• 13 - - - - - - - 0.01 

MW-4 9(7 260 4 470 <0.01 0.30 0.035 <0.01 <0.1 0.09 
10/5 8.7 21 1000 1100 - - - - - 38. 

10/5° 23 - - - - - - 0.05 

Reeder 8/31 56 660 0.52 0.30 <0.001 <0.01 - 0.49 
Creek 10/5 - - - - - - 0.12 
(UP) 

Reeder 8/31 49 630 0.10 0.30 <0.001 <0.01 - 0.009 
Creek 10/5 - - - - - 0.22 -
(DN) 

• Filtered Samples 
Note: 1. All results except pH and COND are reported as mg/I. HG reported as ug/1. COND reported as umhos/cm. 

PB HG 

<0.01 0.79 
- -
- -

<0.01 0.79 
- -
- -

<0.01 1.20 
- -
- -

<0.01 0.79 
- -
- -

<0.01 1.6 

- -

<0.01 0.79 
- -

Page2 
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Al Cl 

3.0 9.7 
-
-

22. 7.5 
-
-

16. 1.8 
-
-

0.5 7.0 
-
-

3.7 
-

0.50 
-

2. Data obtained from "Report, Munitions Destruct Study, Seneca Army Depot, APAP Study No. D 1031-W" for Department of the Army, New York 
District, Corps of Engineers by O'Brien & Gere dated November 1979. Year samples collected assumed to be 1979. 
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Existing Analytical Data for SWMU 

TABLE 45B (Con't) 

WATER QUALITY MONITORING DATA 
EXPLOSIVES 

SITE 

Parameter<1> Well No. 

MW-1 MW-2 MW-3 MW-4 

2,4,6 Trinitrotoluene <2.0 <2.0 <2.0 

4-amino-2,6- 1.36 1.66 1.78 
dinitrotoluene<2> 

2-amino-4,6- <0.1 <0.1 <0.1 
dinitrotoluene 

3,5-dinitroaniline <0.1 <0.1 <0.1 

(1) Values reported in ug/1 (ppb) 

(2) Cochromatographed, cochromatography is not proof of structure. 

Upstream 

<2.0 

1.96 

<0.1 

<0.1 

Page3 
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Reeder Creek 

Downstream 

<2.0 <2.0 

1.87 1.66 

<0.1 <0.1 

<0.1 <0.1 

Note: Data obtained from "Report, Munitions Destruct Study, Seneca Army Depot, APAP Study No. D 1031-W" for Department of the Army, New York District, Corps 
of Engineers by O'Brien & Gere dated November 1979. Date sampled not available on original table. 
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Existing Analytical Data for SWMU 

Sampling 
Date 

JAN 82 

APR 82 

JUN 82 

SEP 82 

FEB 83 

AUG 83 

FEB 84 

JUN 84 

SEP 84 

MAR 85 

SEP 85 

MAR 86 

SEP 86 

MAR 87 

SEP 87 

January 8, 1993 

Well 
MW-1 

111.3 

111.6 

108.2 

108.6 

110.9 

TABLE 45C 

SENECA ARMY DEPOT 
GROUNDWATER ELEVATION FOR THE 

OPEN DETONATION FACILITY (SEAD 45) 

GROUNDWATER ELEVATIONS (ft) 

Well Well Well 
MW-2 MW-3 MW-4 

95 .4 105.3 109.7 

94.7 105.4 109.4 

93.4 102.6 108.2 

92.6 99.7 107.2 

94.6 105.2 109.8 

No Data 92.3 99.9 106.1 

109.3 94.9 105.5 108.9 

109.3 94.8 104.6 109.0 

109.3 93.7 103.6 107.9 

110.5 93.7 105.3 110.2 

106.3 92.3 99.4 No Data 

112.9 95.7 105.5 110.8 

107.5 93.1 102.5 108.3 

110.5 94.1 104.9 109.8 

109.5 95.1 105.2 108.8 

Page 4 
Revision No: 2 
Date: 01/08/93 

Well 
MW-5 

118.5 

118.2 

116.3 

112.9 

118.2 

112.9 

118.3 

109.4 

115.8 

No Data 

113.1 

118.5 

115.7 

118.5 

118.5 
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Existing Analytical Data for SWMU 

TABLE45D 

SUMMARY OF GROUNDWATERANALYSES 
WELLSMW-1 THROUGHMW-7 

(1981 THROUGH 1987) 

PageS 
Revision No: 2 

Date: 01/08/93 

, •.• ·.••·· ····· . < > =~~;, > .• •· 
EPA.Maxim7::: .:=e~:• .•• :: ~~~ 

> Jug/.W ••• (ugJtff • ILITB1i"ii;ii 1a 11ra t.1a,1:~:~ 
Inorganics 

Arsenic 50 25 10 ND 26 0 0 -
Barium 1,000 1,000 100 ND 26 0 0 -
Cadmium 10 10 5 ND 26 0 0 -
Chromium 50 50 10 ND 26 0 0 -
Mercury 2 2 0.2 ND 26 0 0 -
Lead 50 25 10 ND 26 0 0 -
Selenium 10 20 5 ND 26 0 0 -
Silver 50 50 10 ND 26 0 0 

Iron NA 300 2-100 ND-1,020 65 40 3 1,7 

Manganese NA 300 1-30 ND-320 65 02 17 2,5,6,7 

Fluoride 4,000 1,500 100 100-300 27 27 0 5 -
Nitrate 10,000' 10,000' 50 ND-10,000 27 23 5 

Explosives 

HDX NA (35) b 100 ND 46 0 0 -
RDX NA (35) b 30 ND 46 0 0 -
Tetryl NA (I) b 10 ND 46 0 0 -
2,4,6-TNT NA (I) b 1 ND 46 0 0 
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Existing Analytical Data for SWMU 

: ::?'}.·.•:•·w .. ::• ~,~iil lll ..... w ...... :.w.w.w ww 

TABLE 45D 
(Cont.) 

.,· El'AMaxw.uiij .G~dw_.ef ' 'Meth~ ' ' ~--" 

]liira:::•:····••1••···· •:ir <+ •••••••• 11:~;lllf : : ■i~ 
2,6-DNT NA (1.1). ND 

2,4-DNT NA (1)2 b ND 

pH NA (6.5-s .5t 6.7-8.rt 

TOC NA NA 100 1,000-54,000 

TOX NA NA 10 ND-130 

NOTES: 

• Groundwater standard is for nitrate only. 

46 

46 

300 

340 

335 
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i ii!~■• 1 !lit, ::: ::i:;i::i:i:i!lli~:~, :, 
o I o 
o I o 
300 I o 

340 I NA 

133 NA 

b Guidelines proposed from "Criteria Development Report for the Closure of Nine Burning Pads" (M&E, October 1989). 
• EPA Water Quality Criteria for 10-5 risk 
d Units are pH. 

NA Not Available 
ND Not Detected 

Data summariz.ed from the 1987 USAEHA Groundwater Contamination Survey 
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Existing Analytical Data for SWMU 

Arsenic 50 

Barium 1000 

Cadmium 

Chromium 50 

Mercury 2 

Lead 50 

Selenium 

Explosives 

PETN NA 

HMX NA(35) a 

RDX NA(35) a 

Tetryl NA(l) a 

2,4,6-TNT NA(l) a 

2,6-DNT NA(l.1) 

2,4-DNT NA 

TABLE 45E 

GROUNDWATER ANALYSIS DATA 
(M&E, 1989) 

25 10 ND - 19.3 

1000 200 ND - 859 

10 5 ND - 18.8 

50 10 21.5-152 

2 0.2 ND - 0.58 

25 5 38.9-206 

50 5 ND - 14.3 

NA 4.5 ND -45 

NA 1.3 ND 

NA 0.63 ND - 1.84 

NA 0.66 ND - 0.96 

NA 0.78 ND 

NA 0.55 ND 

NA 0.6 ND 

5 

6 

2 

6 

2 

2 

0 

2 

0 

0 

0 
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0 

0 

1(4) 

4(1,4,5,6) 

0 

6(1,2,3 ,4,5,6) 

1 (5) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NOTE: ~posed Guidelines from Criteria Development Report for the Closure of the Nine Burning Pads (M&E, October 1988) 
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APPENDIX E 

RESPONSES TO EPA AND NYSDEC COMMENTS 
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EPA Region II Comments 
Page 1 

2.0 TECHNICAL EVALUATION 

2.1 General overview 

Comment #1: The WP for CERCLA Investigation of Eleven SWMU is, in general, a concise, 
technically sound document, presenting available historical information, and then developing a sampling 
and analysis plan for each SWMU. As stated in Subsection 1.1 of the WP "The purpose of this 
investigation will be to determine whether hazardous constituents or wastes have been released to the 
environment at each of the eleven SWMUs to be investigated." The sampling and analysis program, 
proposed in this WP, generally appears adequate to accomplish this objective, with the revisions 
outlined in this review document. 

Response #1: Acknowledged . The SWMU at SEAD-8 was dropped from this Work Plan resulting 
in 10 SWMUs to be investigated . 

Comment #2: On a SWMU-specific basis, the WP needs to develop conceptual models which clearly 
identify suspected source areas, release mechanisms, migration pathways, and potential receptors. It 
is recommended that these models be presented in formats similar to those presented in Figures 2-2 
and 3-4 of the RI/FS Guidance (EPA, 1988). 

This would clearly illustrate that the proposed sampling and analysis program will provide adequate 
coverage of each potential migration pathway. 

Response #2: Agreed. A table summarizing the conceptual model for each SWMU is presented in 
Section 3, Data Quality Objectives as Table 3-1. 

Comment #3: Although useful, the FSAP and HASP, which have been presented with the WP, may 
need to be revised to include dedicated, SWMU-specific sections. This revision would improve the 
usefulness of these documents to field personnel. In addition, the WP should be revised to include 
references to these dedicated sections, where appropriate, with respect to each task to be performed 
at each SWMU. 

Response #3: The FSAP conforms with the suggested format for the portion of an ESI that describes 
the field investigation procedures (EPA, 1987). Since the same procedures will be used to investigate 
each of the ten SWMUs, a table has been added to the FSAP that summarizes which field investigation 
techniques will be used at each SWMU. The HASP has been expanded to include SWMU-specific 
safety guidelines. An introduction has been added to Section 5.2 of the Work Plan that refers to the 
FSAP, HASP, and CDAP for specific information on various aspects of the field work. 

Comment #4: A number of deficiencies were found in the proposed sampling and analysis program. 
Two areas which need revisions include the proposed ground water monitoring program, and the 
proposed handling of explosives related to some of the SWMUs. Discussions regarding these concerns 
are presented below and in the page-specific comments in Subsection 2.2. 

Response #4: Acknowledged. 
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2.1.1 Proposed Ground Water Investii:atioos 

Comment #5: Very limited information regarding subsurface site conditions (i.e., ground water flow 
direction, interaction between aquifers, etc.) is available. Therefore, it is difficult to accurately evaluate 
locations and depths of proposed monitoring wells for their adequacy in providing the necessary 
information regarding each SWMU. For each SWMU which lacks adequate available information, it 
is recommended that an initial set of three water table wells be installed, to encompass the SWMU. 

After installation of these wells, ground water elevation measurements should be taken, and the 
approximate direction of ground water flow be determined in the field through triangulation of the 
three data points. Upon determination of the direction of ground water flow, at least one monitoring 
well cluster, adequate to provide coverage of the entire thickness of the upper aquifer, should be 
installed downgradient of the SWMU. 

Using the presumed ground water flow directions given in the WP, it may be possible to locate one 
of the original three wells approximately downgradient from the SWMU. If this is done, it may only 
be necessary to install a single deep well after determination of the direction of ground water flow to 
complete a cluster. Following this procedure for the installation of wells will optimize the location of 
the proposed wells to collect adequate data in a cost-effective manner. This procedure should 
especially be adhered to at SWMUs which may be contaminated with compounds with high specific 
gravities (i.e., several of the explosives) to investigate the potential for downward migration of these 
contaminants. 

Response #5: The monitoring wells at each SWMU in the Work Plan are at proposed locations that 
are in accordance with this comment. Seismic refraction will be performed along two perpendicular 
transects to determine the groundwater flow direction at all the SWMUs except SEAD-45. There are 
sufficient wells at SEAD-45 to determine the groundwater flow direction. Based on the seismic data, 
the well locations will be adjusted so that one is upgradient, one is immediately downgradient of the 
SWMU, and the third is located to form a triangle. The downgradient well will be placed adjacent to 
the source to maximize the potential for encountering any contaminants released by the SWMU. Data 
from current field work on site indicate the overburden (till and weathered bedrock) is generally less 
than 12 feet thick on site. The aquifer characteristics of the till and weathered bedrock are very similar. 
The EPA and the NYSDEC have agreed with the Corps that groundwater in the till and weathered 
bedrock are to be treated as one aquifer. Therefore, one overburden well will be installed at each 
monitoring well location screened from three feet above the water table to the top of competent 
bedrock. Bedrock wells will not be installed during this ESL If the soil samples and groundwater 
samples indicate contaminants are present that could migrate (or are migrating) down into the bedrock, 
bedrock wells will probably be installed during the RI/FS. 

2.1.2 Considerations for Handlini: Explosives 

Comment #6: Due to the potential presence of unexploded ordnance (UXO) at SWMUs SEAD-45 
and SEAD-57, Main should evaluate the need to perform remote drilling. Subsection 2.3.1 of the 
HASP does make mention of a remote drilling program. However, there is no mention of which 
SWMUs are being considered for this program or how this program will be carried out. 
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It is recommended that any drilling which is proposed to occur within or near potential source areas 
of explosives be performed from a remote location. Due to the lack of detailed information with 
respect to historical operations, spills, and disposal at these SWMUs, this may be necessary to reduce 
potential hazards posed to onsite workers. 

The body of the WP in its present state does not propose any remote drilling. Appendix B the HASP 
does mention that UXO clearance will be performed only at the OB/OD grounds. 

The WP proposes to perform grid-based electromagnetic (EM-31) and magnetic surveys followed by 
ground penetrating radar (GPR) to delineate any areas which may contain UXOs at SEAD-45 and 
SEAD-57. Each of these surveys will involve personnel walking over the SWMU and taking readings 
at certain grid locations. It is recommended that all areas suspected to contain UXOs be cleared by 
qualified personnel prior to execution of any of the activities being proposed in this WP. 

Response #6: Agreed. These comments have been incorporated into the Work Plan by adding a 
SWMU-specific section in Section 5 titled "Handling UXOs and Explosives." The Work Plan now 
states that a subcontractor will clear UXOs, then geophysical surveys (seismic refraction, EM-31, and 
GPR) will be performed. 

2.1.3 Appendix A Field Samplin,: and Analysis Plan 

Comment #7: As stated in Subsection 2.3.2.1 of the RI/FS Guidance (EPA, 1988), "The FSAP should 
be written so that a field sampling team unfamiliar with the site would be able to gather the samples 
and field information required." In its present form, the FSAP has not been written in such a form. 
None of the discussion in the FSAP is SWMU-specific, and therefore, could not be used by field 
personnel unfamiliar with the site to collect samples. The FSAP needs to be revised to address this 
issue. 

Response #7: Agreed. The guidance manual to perform ESis recommends a section that only 
describes field investigation procedures, which is what was prepared. A table has been added to the 
FSAP that shows which sampling procedures will be used at each SWMU. 

Comment #8: Each sampling method should make reference to the applicable section of the HASP 
which describes the monitoring devices and level of personal protection that are to be utilized . 

Response #8: Acknowledged . Health and safety procedures for sampling methods are location­
specific as well as task-specific. Task-specific health and safety procedures for each SWMU are 
contained in Appendix B of the HASP. 

Comment #9: The geophysical sampling plan should indicate, for each site, where the geophysical 
surveys will be conducted, the method in which the measurements will be taken (i.e. continuous, 
10-foot nodal spacings, etc), and the types of information which must be recorded during the surveys. 

Response #9: Agreed. The SWMU-specific information is presented in Section 5.2 of the Work Plan. 
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Comment #10: Manufacturer supplied, instrument specific operating instructions should be provided 
as SOPs in the appendices for each different type of monitoring or measurement device used on the 
sites. 

Response #10: Disagree. Instructions to use each instrument will be kept with the instrument while 
in the field. This will be mentioned in the Work Plan. 

Comment #11: For each type of sample collected the preservation methodology and container 
requirements should be discussed or referenced. 

Response #11: Agreed. Section 4.3 of the FSAP references Table C-1 of Appendix C. 

2.1.4 Appendix B Health and Safety Plan 

Comment #12: OSHA requires that all site HASPs contain the following elements, as a minimum: 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 

A hazard analysis for each site task; 
training requirements; 
personal protective equipment (PPE) to be used; 
medical surveillance requirements; 
frequency and types of air monitoring; 
site control measures; 
decontamination procedures; 
emergency response plan; 
confined space entry procedures, if any; and 
a spill containment program. 

Main addresses each of the OSHA required elements in the HASP, except for confined space entry. 
Overall the plan is well-organized and comprehensive. 

Response #12: Acknowledged. A section on confined space entry has been added to the HASP. 

2.1.5 Appendix C Chemical Data Acquisition Pbm 

Comment #13: The CDAP does not specify the analytes of interest for this program. The CDAP uses 
general terms such as volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), 
polychlorinated biphenyls (PCBs), metals, and explosives. The CDAP must specify each analyte of 
interest, its detection limit, and the precision and accuracy goals. 

Response #14: Agreed. The items in this comment has been incorporated into the Work Plan. 

Comment #15: The CDAP does not give any precision and accuracy goals for any of the organic 
parameters with the exception of explosives. 

Response #15: Agreed. Precision and accuracy goals have been included. 
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Comment #16: The CDAP does not describe the calculations which will be used to calculate precision 
and accuracy, these calculations are required to be included in a QAPJP. 

Response #16: Agreed. These calculations have been included. 

Comment #17: The CDAP does not include any discussions on Preventive Maintenance, Performance 
and System Audits, and Corrective Actions. These subjects are requirements of a QAPJP. 

Response #17: Agreed. These discussions have been included. 

2.1.6 Appendix F Air Monitorine Proeram 

Comment #18: 
The proposed air monitoring procedures for the remedial investigation of the SEAD reviewed for this 
effort were provided in Appendix B (HASP) and Appendix F (Air Monitoring Program). The 
procedures documented in the HASP pertain to "disturbed" conditions, i.e., those in which the work 
performed breaks the ground surface. The air monitoring program presented in Appendix F describes 
the baseline monitoring program for estimating baseline air emissions. 

The proposed baseline monitoring program is an indirect screening approach. In general, the 
monitoring plan presented (both in Appendix B and Appendix F) is very brief, lacks sufficient detail, 
does not provide justification for the approach selected, and does not demonstrate that it satisfies the 
needs and objectives specific to the SEAD. Indirect screening technologies are considered acceptable 
approaches for air pathway analyses at some Superfund sites; however, the basis and rationale for 
selection of the method should be presented in the Air Monitoring Plan. 

Response #18: Acknowledged. The air monitoring program as described in Appendix F was included 
in response to a comment presented during an in-house Army review of the draft Work Plan. On 
further review, the air monitoring program was determined to be not necessary. It is also inconsistent 
with the current RI/FS investigations at the OB Grounds and Ash Landfill . The need for an air 
monitoring program at each of these ten SWMUs will be evaluated based on the chemical analysis data 
obtained as a result of the ten SWMU site inspection proposed in this Work Plan. Air monitoring for 
VOCs and particulates has been incorporated into the HASP of this ESI Work Plan. It will use the 
same procedures that are being used for the RI/FS investigations currently underway. 

2.2 Page-Specific Comments 

2.2.1 WP Section 1.0 - Introduction 

Comment #19: p. 1-1, paragraph 2: The citation " (EPA 1988) "should read " (EPA 1987) ", as the 
document being referenced was published in 1987. Also, the letter documented in the reference list, 
the final entry, is incomplete. 

Response #19: Agreed. These items have been corrected and completed. 
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Comment #20: The OSWER Directive number provided for the document, "Expanded Site Inspection 
- Transitional Guidance for Fiscal Year 1988" is incorrect and should be 9345. 1-02. 

Response #20: Agreed. This item has been corrected. 

Comment #21: p. 1-1, paragraph 3: The final sentence of this paragraph states that if an AOC is 
determined to pose a threat to human health, welfare, or the environment, a complete CERCLA site 
investigation may be undertaken. The second paragraph of this page states the purpose of this 
investigation is to determine whether hazardous constituents or wastes have been released to the 
environment. Therefore, it does not appear as though a full evaluation of the potential threats to 
human health, welfare, and the environment will be possible upon completion of the investigation 
about to be proposed. 

Response #21: Agreed. The second paragraph has been changed to conform with this comment. 

Comment #22: The word "compete" is misspelled and should read "complete". 

Response #22: Ag_reed. This item has been corrected. 

2.2.2 WP Section 3.0 - Data Quality Objectives 

Comment #23: p. 3-4, paragraph 1: The WP identifies three decisions which the data, obtained from 
the proposed investigation, will be used to support. This list of decisions needs to be expanded to 
include decisions as to whether or not any actions are required, as stated in the first sentence of 
Section 3.0 of the WP. Since the obtained data will be used to determine whether or not further 
action is required at these sites, a higher quality of data will be required. 

Figure 2-1 of the ESI Guidance illustrates a three-stage process for the development of DQOs which 
involve (1) identifying decision types; (2) identifying data uses/needs; and (3) design data collection 
program. The WP is deficient in this first stage of the development of DQOs with respect to this 
guidance in several aspects. The WP fails to identify data users, evaluate available information from 
the reconnaissance performed as part of the PA, and develop a conceptual model which illustrates 
probable contaminant(s), migration pathway(s), and potential route(s) of exposure. The failure to 
present conceptual models for these sites may result in potentially impacted media not being subject 
to appropriate sampling and analysis. 

Response #23: Agreed. See Response #24. 

Comment #24: p. 3-4, paragraph 2: The WP identifies the data quality objectives wi.thout employing 
the three-stage process outlined in the ESI guidance document. DQOs in the WP have been 
developed based only on a list of three general decision types identified in Subsection 3.2 of the WP. 

Response #24: Agreed. Section 3, titled "Data Quality Objectives," was revised to conform with the 
ESI Guidance Manual and Comments #23 and #24. 
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Comment #25: The WP seems to imply that EPA has already accepted Level 3 data quality for this 
investigation. If this is the case, a reference needs to be added to the report as to where this decision 
has been documented. Since the investigation being proposed in this WP may provide information 
leading to potentially no further action decisions, data quality may need to be set at Level 4. This 
would provide a greater degree of certainty in data used to support determinations as to whether or 
not a site poses a risk. 

Response #25: Acknowledged. Level 4 data quality will be produced for the TCL and TAL analytes 
using NYSDEC CLP methods. Level 3 data quality will be produced for the other analytes using 
standard methods of analysis. 

2.2.3 WP Section 4.0 - Description of SWMUs to be Investii:ated 

SEAD-4 Munitions Washout Facility Leach Field 

Comment #26: p. 4-1, paragraph 3: The WP states that waste water was discharged to an area where 
it was allowed to leach into the ground or flowed into a nearby ditch. The WP then states the 
remaining waste water discharged to an area near building 2084; and an employee stated that remaining 
waste water discharged to an area near building 2079, which is not shown on Figure 4-1. 

From this discussion it is not clear if waste water was allowed to discharge to two or four areas. This 
discussion should also provide some information as to the quantities of waste water which were 
discharged at these different areas. 

Also, all locations of suspected wastewater discharge should be presented in the figures in the SI WP. 
This concern was previously presented by the EPA in comments provided in June of 1991, on the Draft 
SWMU Classification Report (ERCE, 1991). 

Response #26: Agreed. The potential wastewater discharge locations have been revised and clarified. 
Figure 4-1 has been revised accordingly. No information is available regarding discharge volumes. 

Comment #27: p. 4-4, paragraph 1: The WP states that none of the three explosives for which 
sampling and analysis was performed were detected . A brief review of Appendix D, Existing Analytical 
Data For SWMUs, has shown that none of the analytical detection limits have been provided for the 
analyses which were performed. Therefore, it is not possible to evaluate the significance of a 
"non-detect". Also, the EPA has previously noted in comments provided on the Draft SWMU 
Classification Report (ERCE, 1991) that analysis for only three explosive constituents, when the types 
of explosives in the waste water are unknown, is not acceptable to determine that, in fact, explosives 
are not present in these sediments. 

Response #27: Agreed. ERCE did not state the detection limit for these analyses. Samples from this 
area will be analyzed for explosives and other parameters. 
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SEAD-17 Existing Deactivation Furnace 

Comment #28: p. 4-11, paragraph 2: This paragraph needs to define what is meant by an 'endless 
conveyor". 

Response #28: Agreed. ERCE used the term in their report . It has been changed to the more 
general term "conveyor" in the Work Plan. 

Comment #29: p. 4-11, paragraph 4: This paragraph states that the results of analyses performed on 
surface soils and wipe samples collected from this SWMU are provided in Appendix D. Upon reviewing 
Appendix D, the map provided which illustrates sample locations does not provide enough information 
to clearly identify the sample locations. Without the sample locations which correspond to the 
analytical results , it is not possible to accurately define data gaps for this SWMU, and in turn, design 
an appropriate sampling and analysis program for this investigation. 

Response #29: Agreed. SEAD provided the map shown on Figure 17 A in Appendix D that shows 
where the samples were obtained. Soil from this area was removed to install a concrete pad. 

2.2.4 WP Section 5.0 SWMUinvestii:,ations 

SEAD-4 MunitionLWashout Facility Leach Field 

Comment #30: p. 5-17, paragraph 3: In addition to surface water, the sediments within the pond 
should also be considered a potential migration pathway for contaminants . See comment for p. 4-4, 
paragraph 1. 

Response #30: Agreed. Sediment has been included as a potential migration pathway in the Work 
Plan. 

Comment #31: p. 5-18: Figure 5-1 illustrates the proposed locations of the four monitoring wells for 
this SWMU. The proposed locations of these wells do not appear to be the most appropriate for this 
stage of the investigation of this SWMU. As the direction of ground water flow is not known for the 
area near this SWMU, well locations should be proposed to accurately define the direction of ground 
water flow. 

It is recommended that three water table wells be installed to encompass the SWMU. These wells 
should be approximately evenly spaced and situated such that at least one is located downgradient of 
the SWMU, based on the presumed direction of ground water flow presented in the WP. Upon 
completion of the original three wells, ground water table elevations should be measured . Then, the 
direction of ground water flow can be estimated in the field through triangulation of the three data 
points. 

Response #31: Agreed. Monitoring wells have been located in accordance with this comment. 
Seismic refraction will also be performed to estimate the groundwater flow direction. 
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Comment #32: After estimation of the direction of ground water flow, a well cluster should be 
installed downgradient of the SWMU. This well cluster is needed to provide information regarding 
ground water quality throughout the thickness of the aquifer. As suspected contaminants at this 
SWMU include explosives which have a high relative density and low solubility, the potential for 
downward migration of contaminants may exist. If it is found that the aquifer is not particularly deep, 
and one of the original wells is located downgradient of the SWMU, it may be feasible to provide 
adequate coverage of the aquifer by installing only one additional deep well. 

Response #32: Disagree. Only one well will be installed at each location because the overburden (till) 
thickness is anticipated to be less than 12 feet. 

Comment #33: Figure 5-1 shows two surface soil or sediment samples to be collected from the former 
waste water drainage ditch (SD4-3 and SD4-4) . Subsection 5.2 . 1.2 states that GPR is to be used to 
locate the former drainage ditch. This implies that the ditch is an underground feature. Therefore, 
it is not understood why surface soil samples are being proposed. 

Response #33: Acknowledged. The ditch was apparently an unlined swale on the ground surface. 
If the ditch was filled in with soil, the soil will be removed to uncover the original bed of the ditch 
before sampling. 

Comment #34: p. 5-19, paragraph 4: The WP proposes two soil samples to be collected from the soil 
berm. It is not clear from the information provided in the WP why these samples are being proposed. 
Figure 5-1 does not identify the feature shown as a dark circle to the west of BLDG 2084. If the 
potential of a release from this feature is suspected, this should be documented in the WP. Also , it 
should be stated whether this release may have potentially affected ground water. Greater detail 
regarding this area needs to be incorporated into this WP. 

Response #34: Agreed. The source of the soil for the berm is unknown and may have been affected 
by the wastewater before it was used to construct the berm. The dark circle is identified as a water 
tank. 

SEAD-11 Old Construction Debris Landfill 

Comment #35: p. 5-24, paragraph 1: "GRP" should read "GPR." 

Response #35: Agreed. This error was corrected. 

Comment #36: p . . 5-25: Figure 5-3 illustrates the proposed locations for three monitoring wells to be 
installed at this SWMU. These locations do not appear to be optimally placed to accurately define th~ 
direction of ground water flow in the area of this landfill. Wells MWl 1-2 and MWl 1-3 appear as 
though they will be located too close to the landfill . This may cause inaccurate ground water table 
elevation readings due to the potential for radial flow of ground water from the landfill. If ground 
water elevations readings too close to the landfill are taken, ground water flow direction may not be 
accurately defined. It is recommended that the selection of well locations follow the procedure 
outlined in the comment for p . 5-18. 
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Response #36: Agreed. These wells have been located in accordance with the comment for p. 5-18. 
A fourth well (MWll-4) will be located immediately downgradient of the landfill to evaluate the 
groundwater quality emanating from under the landfill and determine the potential for radial flow of 
groundwater from the landfill. 

Comment #37: Contaminants at this SWMU may or may not include explosives. However, it has been 
assumed in the WP that explosives may be present at the site; therefore, the proposed sampling and 
analysis program must reflect this assumption. 

Response #37: Agreed. A section on handling UXOs and explosives has been added (Section 5.2.2.4) 
to the sampling plan for this SWMU. All samples will be analyzed for explosives. 

Comment #38: Presently it appears the only factor which has been considered in determining the 
presumed direction of ground water flow is Indian Creek, located to the west of the SWMU. Other 
factors, such as the river located to the south of the SWMU, should be considered, as this may also 
affect the direction of ground water flow. The actual flow direction may have more of a southerly 
component than shown in the figure. 

Response #38: Agreed. The approximate groundwater flow direction will be determined by a seismic 
refraction survey. 

SEAD-13 IRFNA Disposal Site 

Comment #39: p. 5-27: Figure 5-4 shows proposed well locations for this SWMU. One additional 
well may need to be installed on either side of the pond. As the assumed ground water flow direction 
changes from one side of the pond to the other, these additional wells may be required to define the 
direction of ground water flow on each side of the pond. The proposed locations for wells MW13-2 
and MW13-3 should be located closer to the downgradient boundary of the pit disposal areas. The 
locations being proposed in the WP do not appear to provide adequate coverage of the areas as they 
are not downgradient from the bulk of the areas suspected to have been used for disposal . 

Response #39: Agreed. Items in this comment have been incorporated into the Work Plan. 

Comment #40: As noted in the comment for p. 5-18, the wells to be installed at this SWMU should 
encompass the SWMU. The direction of ground water flow should be determined in the field, and, 
based on the thickness of the aquifer, additional wells may need to be installed to provide adequate 
coverage of the aquifer. This becomes necessary due to the lack of information regarding subsurface 
conditions at the SWMU. 

Response #40: Agreed. This comment has been incorporated into the Work Plan. 

Comment #41: p. 5-28, paragraph 2: The WP proposes one soil boring within and one soil boring 
upgradient of each of the two disposal areas. The WP needs to clearly state that these borings will be 
advanced through areas identified to be disposal pits. The WP states these pits will be identified 
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through the use of GPR. Therefore, the optimum placement of these borings would seem to be 
directly through these pits. Figure 5-4 should also include a foot note stating these borings will be 
advanced through these pits. 

Response #41: Agreed. Items in this comment have been incorporated into the Work Plan. 

Comment #42: p. 5-29, paragraph 2: The WP needs to expand the discussion regarding surface water 
and sediment sampling. This discussion should include the criteria which will be evaluated in the field 
when selecting these sample locations. 

Response #42: Agreed. Criteria to select these locations have been incorporated into the Work Plan. 

SEAD-16 Building S-311 Abandoned Deactivation Furnace 

Comment #43: The report does not indicate whether or not the furnace and associated equipment 
(e.g.,stack and combustion chamber) are still in the building, has been dismantled, or decontaminated. 
If the furnace is still in place, the furnace and associated equipment may be contaminated with lead 
and barium. Support for this assumption is that the unit had no air pollution control devices and test 
results of wipe samples collected at the existing deactivation furnace and associated equipment have 
shown detectable concentrations of lead and barium. 

Response #43: Agreed. The furnace and associated equipment are still in the building. 

Comment #44: An inspection and evaluation should be conducted at the inactive furnace to 
determine if concentrations of lead and barium are a concern. 

Response #44: Agreed. Bulk samples of residue on the floor and scale inside the furnace will be 
obtained for metals analysis. Samples of pipe insulation in the building will be analyzed for asbestos . 

Comment #45: p. 5-31: Figure 5-5 presents the proposed well locations for this SWMU. See 
comment for p. 5-18. There is no symbol in the legend for proposed surface soil samples. 

Response #45: Agreed. This comment has been incorporated into the Work Plan. 

SEAD-17 Building 367 Existing Deactivation Furnace 

Comment #46: Previous investigations conducted at Bldg 367 / Existing Deactivation Furnace 
(SEAD-17) confirmed soil contamination in the vicinity of this SWMU. Soil samples collected were 
analyzed for the EP Toxicity test for metals. Some of the highest concentrations of lead detected in 
the EP Toxicity test leachate are 384 ppm, 326 ppm, 279 ppm, and 270 ppm, which exceed the EP 
Toxicity limit of 5 ppm and the drinking water standard of 50 ppb established for lead. The report 
proposes to install three groundwater monitoring wells (one upgradient and two down gradient) to 
determine any potential impact from this SWMU to the groundwater. 
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We recommend that additional monitoring wells be installed. The additional wells should be installed 
in the areas where the highest lead concentrations were detected in the soils. Attached is a map 
depicting the locations of the soil samples collected previously, which is not included in the report. 

Response #46: Disagree. The soil samples with elevated EP Toxicity lead were from an area near 
the building as shown on Figure 17 A in Appendix D. This soil was removed before constructing a 
concrete pad at that location. Therefore, no additional wells will be installed near this area of the 
SWMU. 

Comment #47: p. 5-32, paragraph 4: Subsection 5.2.6.2,Media To Be Investigated, does not propose 
any sampling and analysis of subsurface soils. Previously, surface soil samples collected from this 
SWMU have been found to contain lead concentrations which have exceeded the extraction 
procedures (EP) toxicity limits. However, subsurface soils have not been previously analyzed. Elevated 
levels of lead may be present in the subsurface soils and have not yet reached the ground water. This 
may result in future impacts to ground water, which will not be detected by the proposed HASP. 

Response #47: Agreed. This comment has been incorporated into the Work Plan. Subsurface 
samples will be analyzed. 

Comment #48: p. 5-33: Figure 5-6 shows the proposed locations for the monitoring wells for this 
SWMU. Based on the location of Kendaia Creek to the south of the SWMU, ground water may 
be expected to flow more in a southerly direction than presented in Figure 5-6. If this is found to 
be the case, then the proposed wells will not adequately define whether or not the SWMU is 
impacting ground water quality. Placement of the proposed wells may need to be re-evaluated with 
respect to the potential direction of ground water flow. 

After these wells are installed, the direction of ground water flow needs to be determined. Upon 
determination of the actual ground water flow direction, the wells present at the SWMU may need 
to be reevaluated for their adequacy in providing coverage of any contamination which may be 
migrating from the SWMU. 

Response #48: Agreed. Two perpendicular seismic refraction transects will be performed to 
determine the groundwater flow direction. Well locations will be adjusted based on these data so 
that there is an upgradient and downgradient well. 

SEAD-24 Abandoned Powder Burning Pit 

Comment #49: p. 5-34, paragraph 3: The WP fails to state that soil borings to be advanced within 
the soil bermed area will be located within any identified disposal pits. If these borings are not 
advanced through suspected pits, the potential exists that contaminants may be present which may 
not be detected . 

Response #49: Agreed. This comment has been incorporated into the Work Plan. 
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Comment #50: p. 5-35: Figure 5-7 shows the proposed locations for three monitoring wells at 
this SWMU. Solvents as well as explosives are suspected to have been used at this SWMU. Both 
of these compounds have the potential to migrate downward within the aquifer. See comment for 
p. 5-18. 

Response #50: Agreed. One well will be installed at each location (in accordance with p. 5-18 
comment) because the overburden thickness is anticipated to be less than 12 feet. 

SEAD-25 Fire Training and Demonstration Pad 

Comment #51: p. 5-37: Figure 5-8 illustrates the proposed locations of the wells to be installed 
at this SWMU. Solvents are suspected to have been used at this SWMU. These compounds may 
have the potential to migrate downward within the aquifer. See comment for p. 5-18 . 

Response #51: Agreed. One well will be installed at each location (in accordance with p. 5-18 
comment) because the overburden thickness is anticipated to be less than 12 feet. 

SEAD-26 Fire Training Pit and Area 

Comment #52: p. 5-39: Figure 5-9 illustrates the proposed well locations for SEAD-26. Again, it 
is recommended that the well location selection for this SWMU follow the procedure outlined in 
the comment for p. 5-18. However, due to the length of this SWMU, it will be necessary to 
initially install four water table wells, as shown in the figure. Then, based on the estimated ground 
water flow direction it may be necessary to install additional wells at more than one downgradient 
location to provide adequate coverage of the aquifer. 

Response #52: Agreed. A seismic refraction survey along two perpendicular transects will be 
conducted to determine the groundwater flow direction. Well locations will be adjusted so that 
there is an up- and downgradient well. One well will be installed at each location (in accordance 
with p.5-18 comment) because the overburden thickness is anticipated to be less than 12 feet. 

SEAD-45 Open Detonation Facility 

Comment #53: p. 5-41, paragraph 3: This paragraph discusses soil samples collected from eight 
locations around this SWMU. This information should have been presented in Section 4 of this 
report, as part of the existing analytical data. Also, analytical results and corresponding figures 
should be presented as part of this WP. The inclusion of this information into this report would 
provide a better understanding of the scoping of the investigation of this SWMU. 

Response #53: Agreed. The paragraph was moved to Section 4. 

Comment #54: p. 5-41, paragraph 4: This sentence states the presumed direction of ground water 
flow is to the northeast. Since five monitoring wells are present at the SWMU, the direction of 
ground water flow should be known, not presumed. 

Response #54: Agreed. This comment has been incorporated into the Work Plan. 
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Comment #55: p. 5-41, paragraph 6: The WP proposes magnetic and EM surveys, followed by 
GPR and test pitting as the procedure to identify and remove any UXO from this SWMU. This 
procedure seems inappropriate to remove UXOs from the SWMU. 

It is recommended that first the SWMU be cleared by an explosives team (either Explosive 
ordnance Disposal (EOD) or a subcontractor). After the area is cleared, geophysical investigations 
can be safely performed. 

The WP needs to explain why both magnetic and EM surveys, in addition to GPR, are being 
proposed for this SWMU. It would seem that these separate EM and magnetic surveys will yield 
similar information. Also, the FSAP discusses only hand-held magnetometry and GPR. 

Response #55: Agreed. UXO personnel will first locate UXOs that could be dangerous to 
personnel performing field work in this SWMU. The EM-31 and GPR surveys will locate 
subsurface anomalies. Test pits will be used to characterize the type of buried metallic objects 
present in this SWMU, not remove all the UXOs. A maximum of 10 test pits will be excavated to 
characterize the objects. The EM-31 procedure was added to the FSAP. 

Comment #56: p. 5-42, paragraph 4: This paragraph seems to propose that the wells to be 
installed should be shallow. Explosive compounds have already been detected in the soils at this 
SWMU. Therefore, the WP needs to propose deeper, downgradient wells to provide coverage of 
the entire thickness of the aquifer. Also, information needs to be provided in the WP regarding 
the existing wells at the SWMU. This information should include well construction logs, which 
identify the screened interval of the wells . This information is needed in evaluating the depth of 
the screened intervals of the wells being proposed. 

Response #56: Acknowledge. Bedrock was encountered 6.5 to 13.5 feet below grade at wells 
MW- 1 to -5. Therefore, one well will be installed at each location screened from above the water 
table to the top of competent bedrock. Available information regarding these 5 wells is in tabular 
form. These tables have been included in Appendix D of the Work Plan. 

SEAD-57 Explosive Ordnance Disposal Area 

Comment #57: p. 5-44, paragraph 3: See comment for p. 5-41, paragraph 6. 

Response #57: See Rrsponse #55 . 

Comment #58: p. 5-44, paragraph 6: See comment for p. 5-42, paragraph 4. 

Response #58: The bedrock is expected to be less than 12 feet deep generally at this SWMU. 
The soil is expected to be till. Therefore, one well will be installed at each location screened from 
above the water table to the top of competent bedrock. 
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2.2.5 Appendix A Field Samplin2 and Analysis Plan 

Comment #59: p. 1-1, paragraph 3: In order for "the collection of precise, accurate and 
· representative field data" to occur, the FSAP needs to be expanded to clearly outline, on a 

SWMU-specific basis, all activities to be performed at each SWMU. In its current form, the FSAP 
does not provide the detail needed in an FSAP to ensure the collection of quality data. 

Response #59: Disagree. The ESI guidance manual (EPA, 1987) suggests a Field Investigation 
Procedures section that only describes the techniques that will be used to collect data for an ESI. 
A table has been added to the FSAP that summarizes which field techniques will be used at each 
SWMU. 

Comment #60: p. 2-3, paragraph I: Additional quality control samples that must be collected are 
matrix spike and matrix spike duplicate samples. 

Response #60: Agreed. This comment has been incorporated into the Work Plan. 

Comment #61: p. 2-3, paragraph 2: The sampling plan must specify what analyses will require 
trip blanks. The preservation method of the trip blank must be specified or referenced. 

Response #61: Agreed . This comment has been incorporated into the Work Plan. 

Comment #62: p. 2-3, paragraph 3: The source of the blank water must be specified . A rinse 
blank must be collected at least once per day for each matrix, type of sampling equipment, and 
analysis type. 

Response #62: Agreed. This comment has been incorporated into the Work Plan. 

Comment #63: p. 2-4, paragraph 4: In addition to soil sample depth information, similar 
information should be recorded for sediment and surface water samples. This would include 
sample depth, water depth, and distance from shore. 

Response #63: Agreed. This comment has been incorporated into the Work Plan. 

Comment #64: p. 3-4, paragraph 4: The GSSI survey procedures should specify how the survey 
will be carried out at each of the sites; information required to carry out the study includes the grid 
spacing for the survey lines, the limits of the survey at each area, and the instrument settings if 
applicable. 

Response #64: Agreed . This information has been provided in Section 5 on a SWMU-specific 
basis. 

Comment #65: p. 3-5, paragraph 4: In order to avoid puncturing buried containers and to reduce 
the chance of disturbing buried UXO, a smooth-edge badchoe bucket without cutting teeth should 
be used . 
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Response #65: Agreed. This comment has been incorporated into the Work Plan. 

Comment #66: p. 3-6, paragraph 5: The criteria to be used to collect a soil sample stated on p. 
3-10 should be referenced. The plan should state that a soil sample from the anticipated screened 
interval of the monitoring well should be collected for grain size analysis. 

Response #66: Disagree. Soil samples from the screened interval will not be analyzed for grain 
size during this ESL This is consistent with the procedures used for the current RI/FS 
investigations at the Ash Landfill and OB Grounds. 

Comment #67: p. 3-7, paragraph 1: The sampling plan should describe the decision process in 
which it will be determined that certain borings will be remotely advanced. 

Response #67: Agreed. This information has been provided in Section 5 on a SWMU-specific 
basis. 

Comment #68: p. 3-9, paragraph 1: The use of the word sediment in this paragraph implies that 
subsurface samples will be collected from a water body using the test pitting technique. If it is 
intended that subsurface soil samples will be collected then "soil" should be substituted for 
"sediment". 

Response #68: Agreed. This comment has been incorporated into the Work Plan. 

Comment #69: p. 3-10, paragraph 1: The method of closing the test pits should be described. If 
excavated soils are to be returned to the pit, a layer of bentonite or polyethylene sheeting should 
be placed at the bottom of the hole to prevent the pit from becoming a preferred pathway of 
contaminant migration. Containers excavated from the pits containing solid or liquid substances 
should be overpacked and tested for hazardous constituents. 

Response #69: Acknowledged. Test pit closure procedures and procedures to handle excavated 
containers have been incorporated. Placing bentonite or plastic sheeting in the bottom of the test 
pit was not incorporated because it would be difficult to place a polyethylene sheet or bentonite 
pellets evenly across the bottom of the pit to obtain an impermeable layer without entering the test 
pit. Health and safety procedures prevent personnel from entering test pits . 

Comment #70: p. 3-10, paragraph 6: Samples should be homogenized in a decontaminated 
stainless steel bowl with stainless steel utensils. 

Response #70: Agreed. This comment has ben incorporated into the Work Plan. 

Comment #71: Also, this paragraph mentions the use of an OVA or PID for screening of soil 
samples. P. 3-6, paragraph 16 states an OVM will be used for sample screening. The instrument 
to be used should be consistent unless conditions warrant otherwise. If this is the case the WP 
needs to include a discussion 2S to what conditions are governing the change in the instrument 
selection. 



EPA Region II Comments 
Page 17 

Response #71: Agreed. A PID will be used to screen soil samples. 

Comment #72: p. 3-12, paragraph 1: The suspected depth to ground water should be stated. 

Response #72: Acknowledged. See Response #73. 

Comment #73: p. 3-15: Figure A-4 shows a bentonite seal in place at the contact between the 
overburden and bedrock. If this technique is being proposed to avoid the migration of 
contaminants in the overburden into the weathered bedrock, it may be more appropriate to 
propose the use of telescoped casing. 

Response #73: Disagree. Current investigations indicate the weathered bedrock is usually less 
than 5 feet thick. The overburden and weathered bedrock are predominantly composed of clay and 
have similar aquifer characteristics. The saturated thickness above competent bedrock is usually 
less than 12 feet thick. Therefore, groundwater in the overburden and weathered bedrock is being 
treated as one aquifer, as agreed to by EPA and NYSDEC, with one well screened over both of 
these units. 

Comment #74: p. 3-16, paragraph 1: The locations at which there will be a well cluster should be 
stated. The screen depth of the deeper well should also be provided. As noted in comments for 
Section 5.0 of the WP, no well clusters have been proposed . However, clusters may in fact be 
necessary at some of the SWMUs. 

Response #74: Disagree. No well clusters will be installed during the ESL Wells screened only in 
the overburden will be used to detect contaminants of concern emanating from each SWMU. The 
wells will be screened above the water table to detect LNAPLs. If compounds are detected that 
could form DNAPLs, then wells screened in the bedrock would likely be installed during the RI/FS 
of that SWMU. 

Comment #75: p. 3-25, paragraph 4: The plan should include the operating instructions of the 
meters in an appendix. 

Response #75: Disagree. An appendix to the Work Plan for instruction manuals will not be 
created. The operating instructions will be kept with the meters in the field . 

Comment #76: p. 3-27, paragraph 4: If a pump is utilized to purge a well then the tubing which 
comes into contact with the water must be dedicated to the well. 

Response #76: Agree. The tubing will be dedicated to the well or disposed . 

Comment# 77: p. 3-27, paragraph 5: The use of "stainless steel gloves" should be clarified or 
corrected. 

Response #77: Agreed. The words "stainless steel" were replaced with "outer." 
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Comment #78: p. 3-35, paragraph 3: For surface water samples analyzed for volatile organic 
compounds, a trip blank should be collected. In addition, rinsate blanks and matrix spike/matrix 
spike duplicates should also be collected. 

Response #78: Agreed. Information regarding QA/QC samples is located in Section 2.3 of the 
FSAP. 

Comment #79: p. 3-39, paragraph 2: Tubing used for soil gas sampling should be dedicated to 
each sample location. 

Response #79: Disagree. Soil gas is sampled before it comes in contact with the latex tubing; 
therefore, there is no need to dedicate the latex tubing to each sample location. 

Comment #80: p. 3-40, paragraph 4: Due to instrument calibration drift, the use of a one second 
window for the identification of high retention time compounds may cause the detection of many of 
these compounds to be identified as unknowns. It may be more appropriate to use an 
identification standard as a percent of the known retention time such as 2 or 3 percent. 

Response #80: Disagree. A one second window was selected because the chromatograph can be 
set to identify peaks within this retention time window. If a peak emerges outside this window, the 
peak will be evaluated individually by the chemist to identify the compound. 

Comment #81: p. 4-3, paragraph 6: The procedures for the decontamination of soil gas survey 
apparatus should be outlined. 

Response #81: Agreed. The procedures are referenced in Section 3.7.3,ltem 8 of the FSAP. 

Comment #82: p. 6-1, paragraph 2: The procedure to be followed when there is a non-aqueous 
phase liquid (NAPL) suspected to be present should be outlined. 

Response #82: Agreed. The procedure is discussed in Section 6.1 of the FSAP. 

2.2.6 Appendix B Health and Safety Plan 

Comment #83: Main states that the HASP will be modified to incorporate task/site specific 
hazards with addenda. At a minimum, if a discussion of these hazards cannot be included in the 
HASP without waiting for addenda, the nature of the anticipated hazards should be discussed. 

Response #83: Agreed. Discussion of site specific hazards for all SWMUs have been included in 
Attachment A of the HASP. 

Comment #84: The Plan Acceptance Form that must be signed by site personnel should be 
included. 

Response #84: Agreed. The form is included in Attachment D of the HASP. 
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Comment #85: Site visitors are excluded from active work areas on p. 1-3 unless they are affiliated 
with MAIN, MAIN subcontractors, or Seneca Army Depot. EPA and EPA representatives should 
not be excluded from active work areas. 

Response #85: Agreed . The language has been changed to not exclude EPA and NYSDEC 
personnel from active work areas. 

Comment #86: Although radiological hazards are mentioned in the site description and monitoring 
of radiation levels is included in the monitoring program, a discussion of radiological hazards is not 
included in the HASP. In addition, a discussion of biological hazards (i.e. insects, poisonous plants) 
is not included. 

Response #86: Agreed. A discussion of radiological and biological hazards has been included in 
Section 2 of the HASP. 

Comment #87: The Permissible Exposure Limits (PELs) for the contaminants listed in Table B-1 
are not necessarily the most stringent available exposure limits. Exposure limits for metals vary 
according to the chemical state of the metal and, in some cases, the PEL provided could be more 
stringent if all the PELs for the given metal were evaluated. In addition, some of the PELs 
provided are incorrect or missing . The following PELs should be corrected or included: 

Chromium (VI) 0.05 mg/m3 (NIOSH, 1990) 
Benzene 3.25 mg/m3 (NIOSH, 1990) 
Toluene 383 mg/m3 (NIOSH , 1990) 
Xylene 441 mg/m3 (NIOSH, 1990) 
Nitric acid 5 .24 mg/m3 (NIOSH, 1990) 
HMX 1.5 mg/m3 (Sittig, 1991) 
RDX 1.5 mg/m3 (Sittig, 1991) 

Also, several contaminants listed as lacking carcinogenic ratings are, in fact . classified as Class 
D carcinogens on EPA's Integrated Risk Information System (IRIS). 

Response #87: Agreed. Permissible exposure limits and carcinogenic ratings have been corrected. 

Comment #88: Attachments B through E are not included. 

Response #88: Agreed. These attachments have been included. 

Comment #89: There is no discussion of confined space activities at the sites . If confined space 
activities are not anticipated this should be mentioned . 

Response #89: Agreed . Confined space entry is now discussed in Section 8, titled "Safe Work 
Practices," and a confined space entry program has been added as Attachment F to the HASP. 

Comment #90: Section 5.2 discusses two types of exclusion zones as though they were one. The 
exclusion zone created by HFA clearing of UXOs (exclusion zone=areas not cleared) is off limits to 
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all personnel while the exclusion zone to be established around drill rigs is accessible by required 
personnel. A distinction should be made, therefore, between these areas. In addition, the exclusion 
zone should remain around the drill rigs regardless of the presence or lack of presence of surface 
contamination since the exclusion zone is established to protect personnel from more than just 
chemical hazards. 

Response #90: Agreed . The two types of exclusion zones have been clarified. 

Comment #91: Given the potential presence of benzene (PEL = lppm), it is suggested that a 
Draeger pump with tubes capable of detecting benzene be included in the monitoring program and 
action levels. 

Response #91: Agreed. Monitoring with benzene indicator tubes will be included for those SWMUs 
where benzene is a potential problem. 

Comment #92: The action levels listed in Table B-2 are unclear. For example, does the action level 
of < 5 on the HNu for Level C protection mean that Level C PPE is required at any level less than 
5 ppm or does it mean that Level C PPE is required at any reading greater than background but less 
than 5 ppm? 

Response #92: Agreed. The action levels are read as the maximum level at which the stated level of 
protection is usable. 

Comment #93: Also, the HASP states that particulate monitoring will be conducted in areas where 
surface contamination is expected to be high and that dust monitoring will be performed in the work 
area and work area perimeter during drilling, -test pit excavation, and other activities which might 
produce high concentrations of dust. 

The plan does not specify what components of dust will be monitored (e.g., heavy metals), at what time 
intervals data will be reported, the number of monitors, their location, or how any of these factors will 
be determined. 

Response #93: Agreed. Dust monitoring procedures have been clarified. No specific dust borne 
contaminants will be monitored, only total dust. 

Comment #94: Task/site specific air monitoring and PPE is put off to the Task-Specific Safe 
Operating Guidelines. At a minimum, if a discussion of these issues cannot be included in this HASP, 
the nature of the anticipated monitoring/PPE should be discussed. 

Response #94: Agreed. Task Specific Safe Operating Guidelines have been included in Attachment 
A to the HASP. 

Comment #95: The removal of PPE and the washing of hands and face should never occur in the 
exclusion zone as suggested by personal hygiene practice #3 (Section 8.2), except in emergency 
situations. 
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Response #95: Agreed. Personal hygiene practice #3 has been modified to require removal of PPE 
and washing prior to leaving the decontamination zone. 

Comment #96: Section 10.1 mentions that personal hygiene facilities will be located in the 
decontamination zone. It should be stressed that personnel must go through proper decontamination 
prior to entering the personal hygiene facilities. In addition, it should also be stressed that personnel 
must go through decontamination before eating, drinking, smoking, etc. 

Response #96: Agreed. This comment has been incorporated into the Work Plan. 

2.2. 7 Appendix C Chemical Data Acquisition Plan 

Comment #97: p. 9, Item e: Rinsate Blanks are to consist of "demonstrated analyte free" water which 
is used as the final rinse of sampling equipment after decontamination has been performed. 
Demonstrated analyte free water is water which has been analyzed prior to use and certified free of 
all of the analytes of interest at the detection limits specified for the project. Change "reagent" with 
"demonstrated analyte free" in item e. 

Response #97: Agreed. This comment has been incorporated into the Work Plan. 

Comment #98: p. 10, paragraph 1: Clarify "EES or equivalent Containers". According to EPA 
Region II, sample containers must meet cleaning and quality control requirements of OSWER 
Directive # 9240.0-05 Specifications and Guidance for Obtaining Contaminant-Free Sample 
Containers. MAIN must compare the cleaning and Quality Control procedures for their bottles with 
the OSWER Directive to ensure that their bottles meets or exceeds the Directive. 

Response #98: Agreed. The CDAP states that the bottles must meet the requirements of the 
OSWER Directive. 

Comment #99: p. 11: Table 5.1 incorrectly indicates that soil VOCs will be preserved with HCl and 
that aqueous samples are not preserved with acid. MAIN must correct this error. 

Response #99: Agreed. The error was corrected. 

Comment #100: p. 15, paragraph 2: Main must include preservation added to the sample label. 

Response #100: Agreed. This comment has been incorporated into the CDAP. 

Comment #101: p. 18: The parameter description in Table 7-1 is inadequate. MAIN must present 
each specific analyte, its corresponding preparation and analytical methodology, project specific 
detection limit, and precision and accuracy goal. 

Response #101: Agreed. This information has been incorporated into the CDAP. 

Comment #102: p. 22, paragraph 6: The data validation procedure that is proposed in the CDAP is 
not sufficient to meet Region II requirements. The validation procedure that is performed by Aquatec 
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is a review of the analytical data to ensure that the data has met Aquatec requirements before the data 
is released. This validation process does not take into account all project related considerations such 
as; matrix problems, rinsate and trip blank contamination, etc. MAIN must present the validation 
procedure to be utilized to incorporate such project related parameters. 

EPA Region II policy is that analytical data be validated according to the Region II Functional 
Guidelines for Evaluating Organic Analyses, SOP No. HW-6, Revision 8 and the Region II Functional 
Guidelines for Evaluating Organic Analyses, SOP No. HW-2, Revision XI. 

Response #102: Agreed. The data will be validated according to the EPA Region II policy. This has 
been incorporated into the CDAP. 

Comment #103: p. 23, paragraph l: The statement "Data submittals will be in the format specified 
in SW-846 Protocols, Level III for standard analyses and Level V for non-standard analyses." 
contradicts the statement in Section 3.2 (p. 5) which states "All laboratory data will be reported 
according to New York State Department of Environmental Conservation Contract Laboratory 
Protocols for Level IV and Level V data deliverables ." MAIN must clarify laboratory data deliverables. 

Response #103: Agreed. The laboratory data deliverables have been clarified in the CDAP. 

2.2.8 Appendix F Air Monitorini= Proi=ram 

Comment #104: 
• Three monitors are proposed for each SWMU: one upwind, one downwind, and one over each 

SWMU. The distances of the upwind and downwind monitors and the basis on which this will 
be determined were not provided. 

• The monitoring plan does not state how many days monitoring will be performed to assure that 
peak concentrations are not missed due to variable wind conditions, since only one upwind and 
one downwind monitor will be used at each SWMU. What other meteorological conditions 
(other than wind direction and speed) will be used to determine the appropriate days for 
monitoring of VOCS, since VOC concentrations are also affected by temperature and sunlight? 

• Baseline monitors will sample for 8-hour periods, but the plan does not specify at what time 
intervals, concentrations, and emissions will be reported (e.g., 8-hour time waited average 
(fW A), 1-hour or 15 minute concentrations) . 

• The baseline monitoring plan states that if releases are "significant," a more sophisticated 
approach will be used . The plan does not specify what is meant by "significant". 

• The proposed baseline monitoring program does not include measurement of particulate 
emissions. Particulate emissions are important at sites which contain contaminated soils, 
especially during high wind conditions. Particulate matter (PM) is a very important constituent 
because it is very likely to include hazardous pollutants such as heavy metals, which have been 
noted at the site, as well as hazardous organic materials which may be adsorbed or absorbed 
onto PM. It should be noted that at SEAD 17, 18 of 29 soil samples were found to have lead 
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concentrations in excess of EP toxicity levels . Particulates should be monitored during high 
wind conditions for baseline PM and PM components for potential wind erosion emissions. 

Response #104: See Response #18. 

3.0 RECOMMENDATIONS 

Comment #105: The WP and all appendices need to be revised to address all comments presented 
in this report. Specifically, due to the potential presence of UXOs and explosive compounds, a more 
specialized method of investigation into the presence or absence of UXOs and explosives needs to be 
proposed. This may include activities such as remote drilling or UXO clearance by specialized teams. 
Appendix A does mention, briefly, UXO clearance, however, this should also be discussed within the 
body of the WP, and proposed for all SWMUs which may potentially contain UXOS. 

Response #105: Agreed. The Work Plan and Appendices have been revised in accordance with EPA 
comments. UXO location and clearance has been clarified. 

Comment #106: Also, as very limited information is available regarding subsurface conditions at this 
site, a more extensive investigation into ground water quality needs to be proposed. It is recommended 
that a well installation sequencing procedure, similar to the one described in this report, be 
implemented. 

Response #106: Agreed. See Response #31. 

Comment #107: The FSAP and the HASP need to be revised and presented in a site specific format 
to improve their usefulness during field operations. 

Response #107: Acknowledged . See Response #3. 

Comment #108: The CDAP needs to be revised to clearly state that all appropriate guidance 
documents will be adhered to and that the level of analytical data validation will be sufficient to 
support potential "no further action" decisions. 

Response #108: Agreed. The CDAP has been revised in accordance with the comments. 

Comment #109: The Air Monitoring Program, also needs to be revised to provide greater detail in 
the areas particulate monitoring and monitoring durations as noted in the comments provided for 
Appendix F. 

Response #109: Acknowledged . See Response #18 . 
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General Comments: 
Comment #1: The site specific information in Sections 4 and 5 should be consolidated into one 
section. We have noticed that information got lost between these sections and was not addressed 
in the detailed plan for the site. Summation of testing and sampling should be given at the end of 
such a section or given its own section. Also, presentation of data generated and report format 
should be done in separate sections as well. 

Response #1: Disagree. Sections 4 and 5 will not be consolidated in this Work Plan. This 
comment will be incorporated into the next SWMU Work Plan. 

Comment #2: Most site sketches do not show all the relevant information like ditches, contours, 
buildings, paved areas, wetlands, visual observations, etc. The text lacks descriptions of the site 
features, main features of the nearby buildings, their past and current activities, visual observations 
and topography. This information is needed to adequately devise a work plan. 

Response #2: Acknowledged. Available maps and plans do not show this detailed information; 
therefore, the Work Plan proposes a topographic survey of the 10 SWMUs. 

Comment #3: Designation of samples is confusing for soil samples. We recommend referring to 
soil from soil borings as SB#l.1 , surface soils as SS#-1 and sediments as SD#-1. 

Response #3: Agreed. This comment has been incorporated into the Work Plan. 

Comment #4: The past disposal practices at most of these SWMUs is sketchy, and therefore, 
disposal of other unknown wastes cannot be ruled out. We recommend sampling for the full Target 
Compound List in the first round, after which subsequent rounds of sampling could be reduced to 
compounds found in the first round. We also recommend characteristic testing for ignitability for 
soils suspected to contain explosive waste. 

Response #4: Agreed. The TCL and TAL constituents , plus other parameters, will be analyzed. 
lgnitability tests on explosive wastes will not be performed because the wastes could explode and 
injure laboratory personnel. 

Comment #5. Appendix A: Field Sampling and Analysis Plan: Appendix A needs editing and a 
better review, since improper language and terminology are used. In addition, this plan is not 
accurately corresponding to the proposed plan for each site included in the main body of the work 
plan. 

Response #5: Agreed. Appendix A was revised and edited to correspond to the format suggested 
by the ESI Guidance Manual. Table A-1 was added to the appendix to summarize the types of 
sampling that will occur at each SWMU. 

Comment #6: Appendix D: Existing Analytical Data: The Existing Analytical Data is shown in 
Appendix D of the work plan. It is recommended that these results be incorporated within the 
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text. The sample location plan and sample results should appear on the page immediately following 
the first reference to the sampling event. This comment should be incorporated throughout the 
report. 

Response #6: Disagree. The existing analytical data will remain in Appendix D for this Work 
Plan. The existing analytical data for the next SWMU Work Plan will be incorporated into the 
text. 

Sections 4 & 5 General Comments: 

Comment #7: 
i) 

ii) 

Soil Sample: 
Sample 1 of the boring should be deeper, 0 to 12 inches seems more 
reliable. Also if more than one intermediate location qualifies for 
sampling (such as an oil stain at one depth and at another depth, an 
elevated PID reading) then samples from all such points should be 
collected. 

Soil section should be broken down into three subsections (1) sub­
surface soil which includes all borings, (ii) surface soil, which 
includes grab samples and (iii) test pit sampling. This is necessary 
to avoid any confusion. 

Response #7: Agreed. The first sample will be obtained from Oto 12 inches. Only one 
intermediate sample will be obtained during this ESL The soil section was subdivided in 
accordance with the comment. 

Comment #8: Section 5.2.X.2. Media To Be Investigated: The details of the well construction and 
development, EM and GPR surveys, soil, sediment, surface water and groundwater and soil gas 
sampling procedures are given in Appendix A but are not referenced in this section. Referencing 
the appropriate section of Appendix A in this section should be done so that the field investigation 
team knows exactly what to follow in the field. It is our experience, that because of the poor cross 
referencing, many times field crew fail to locate appropriate field procedures in the work plan and 
do not follow them. 

Response #8: Acknowledged. Field procedures in Appendix A were referenced in the 
introduction to Section 5.2 of the Work Plan. The field procedures will be reviewed with the field 
personnel prior to the field work so they are familiar with the procedures. 

Sections 4 & 5 Specific Comments: 

SEAD 4: 

Comment #9: Section 4.1.1: The area described as 1000 feet south of building 2084 
needs to be shown on a map. It also needs to be included in the work plan and investigated. 

Response #9: Agreed. This comment has been incorporated into the Work Plan. 
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Comment #10: Building 2079 - Boiler plant is described as being on figure 4-1 when it is not 
shown at all. This area also needs to be included in the investigation and addressed in the work 
plan. 

Response #10: Agreed. The items in this comment have been incorporated into the Work Plan. 

Comment #11: The scraped off area is described as being shown on figure 4-2 which it is not. 
Figure 4-2 is of SEAD 8. 

Response #11: Agreed. "Figure 4-2" has been changed to "Figure 4A in Appendix D." 

Comment #12: Section 5.2.1.2: The scraped off sediment area has not been fully tested for all 
constituents of concern. Additional soil samples need to be taken in this area and tested for TCL 
and explosives and breakdown compounds. 

Response #12: Agreed. Soil samples from this area will be analyzed for TCL and TAL 
constituents, explosives, herbicides, and nitrates. 

Comment #13: The last sentence on page 5-19 states that data gathered from sample analysis of 
soil borings will not be used for risk assessment because it is biased towards maximum 
concentrations. If this investigation is to be conducted under CERCLA guidance then all data 
collected can and will be used to characterize the nature and extent of contamination and the 
resulting risk to public health and the environment. This statement must be removed from the 
work plan. 

Response #13: Agreed. The statement was removed. 

Comment #14: (SOILS) - After developing a detailed site plan (comment No. 2) which should 
include details of the Munitions Washout Facility Foundation and Leachfield, it is suggested that 
the number of soil borings in these areas (SB4-2 and SB4-3) be re-evaluated. Two soil borings in 
these areas are insufficient. 

Response #14: Agreed. The number of borings in this area was increased. 

Comment #15: (GROUNDWATER) - It is going to take more than four wells to evaluate this 
area considering the number of areas of concern at this site, those addressed and those not 
addressed. In addition, what is the logic of placing SB4-5 and MW4-4 on the southwest side of the 
pond? 

Response #15: Agreed. Six wells are now proposed. One is located upgradient to obtain 
background water quality data. Another is located in the washout facility foundation. The other 4 
are each downgradient of an area potentially affected by the munitions washwater. MW4-4 was 
moved downgradient of the area where the pond sediment was deposited. 
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Comment #16: (SURF ACE WATER/SEDIMENTS): (i) It is said that the ditch may be buried 
and it may be found using GPR/EM. This means the ditch may be deeper than O to 6 inches. This 
statement must be altered to say samples are to be taken 0-6 inches into the bed of the ditch; (ii) 
In the pond area, we would recommend taking one more sediment sample in the center of the 
pond at its deepest point. 

Response #16: Agreed. Both comments have been incorporated into the Work Plan. 

Comment #17: (GEOPHYSICS) - It is stated that electromagnetic (EM) and GPR survey will be 
performed to determine the leachfield location and location of subsurface and structures that 
serviced the leachfield. Appendix A, Field Sampling and Analysis Plan, includes hand held 
magnetometry procedures and GPR survey procedures. The purpose of hand held magnetometry is 
to detect unexploded Ordinances (UXOS) up to a maximum depth of 3 feet. We do not think the 
EM survey proposed for this SEAD refers to hand held magnetometry survey. If so, then details of 
EM survey should be included in Appendix A and referred in appropriate section of SEAD 4. Also 
show planned grid layout on a map. 

Response #17: Agreed. UXO detection will be performed by a subcontractor using magnetometry 
prior to the geophysical surveys . The survey grids are shown on the map. 

SEAD 8 

It is our understanding that SEAD 8 shall be addressed as part of the ongoing RI/FS at the Ash 
Landfill site and therefore no comments are offered on this SEAD. Please remove this SEAD 
from the work plan. 

Response: Agreed. This SEAD has been removed from the Work Plan. 

SEAD 11 

Comment #18: (SOILS) - No soil sampling is being proposed for this area. In order to 
characterize the types of waste material placed in this landfill, soil borings should be completed and 
soil samples should be collected. These samples are to be analyzed for full TCL, explosive 
compounds, by EPA method 8330 and total petroleum hydrocarbons (TPH). In addition, test pit 
soil samples should also be considered. 

Response #18: Agreed. Borings and test pits will be performed in the landfill. A background 
boring will also be performed. Proposed analyses for these samples include TCL and TAL 
constituents, explosives, herbicides, nitrate, and TPH. 

Comment #19: (GROUNDWATER) - Since we are dealing with unknowns, we recommend that 
well couplets be placed at each location. One well for groundwater table as described and the 
other for fractured bedrock. If bottom of fractured bedrock and water table are close, i.e. , within 
12 feet, then couplet could be replaced by a single well, screened from 3 feet above water table to 
top of competent bedrock (15 foot screen). 
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Response #19: Agreed. A single well will be installed at each location screened as described in 
the comment because bedrock is anticipated to be less than 12 feet deep. 

Comment #20: (GEOPHYSICS) - See comment No. 17. If magnetometry survey is not referring 
to hand held magnetometry as detailed in Appendix A, then details of this magnetometry survey 
should be given. In addition, why is the GPR spacing different from magneto_metry and please 
show planned grid layout on a map. 

Response #20: Agreed. See Response #17. GPR surveys do not need to be performed on as 
small a grid as the EM-31 survey. 

Comment #21: (SOIL GAS) - Please show planned grid on map with 30 locations and have option 
of geologist to change grid layout if required in the field . Changes may be effected after notifying 
NYSDEC of the change and reasons for the change, and receiving its concurrence. 

Response #21: Agreed. This comment has been incorporated into the Work Plan. 

SEAD 13 

Comment #22: Section 5.2.4: When was the duck pond installed, where are the locations of the 
shower and hydrant. All details should be given on site sketches. 

Response #22: Acknowledged. During the ESI, detailed topographic maps will be prepared 
showing the hydrant location and the above ground piping. The site conditions will be examined to 
establish the probable location of the showers and hydrant. Available information does not state 
when the duck pond was formed, this will be evaluated during the ESL 

Comment #23: (GEOPHYSICS) - Need to explain which EM is being used and what array. (See 
comment No. 17 also). Also, since we are investigating pits whose bottoms consisted of shal~ 
bedrock, it is very likely that the acid has dissolved the bedrock at the pit locations and even 
gouged out flow channels. Perhaps seismic should be considered. Also, need to show planned grid 
layout on map. 

Response #23: Agreed. See Response #17. Seismic refraction will be used to evaluate the 
groundwater flow direction and whether the disposal of IRFNA created a hole or trough in the 
bedrock surface after the pits are located by EM-31 and GPR. 

Comment #24: (SOILS) - Based on the area to be investigated (approximately 2 nos. x 300' x 
400') one soil boring in each area is insufficient. More soil borings should be considered. 

Response #24: Agreed. Two borings in both areas have been added to the Work Plan. 

Comment #25: (GROUNDWATER) - The locations of the monitoring wells MW 13-2 and 
MW13-3 should be re-evaluated. If the assumed groundwater flow direction is correct, then these 
wells should be moved closer to the pond but within the IRFNA disposal area. 
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Response #25: Agreed. These two wells have been located as recommended. 

SEAD 16 

Comment #26: What would be the constituents of the propellants mentioned in 4.5.l? Does the 
analytical program address these? 

Response #26: Acknowledged. Propellants consist of compounds such as dinitrotoluene. SEAD 
will evaluate whether propellant residues are still present in the pipes and whether they can be 
safely handled before Parsons Main performs field work on site. If so, the residues will be sampled 
and analyzed. 

Comment #27: The Abandoned Deactivation Furnace - Building S-311 should be surveyed and 
main features of this building should be shown on a plan. Wipe samples from appropriate 
locations, insulation samples for asbestos and tanks/sumps/condensate/pipe residue samples for 
appropriate parameters should be taken. 

Response #27: Agreed. A detailed topographic map of the site will be prepared as proposed in 
the Work plan. Bulk samples of furnace scale, dirt on the floor, and pipe insulation in the building 
will be collected and analyzed. 

Comment #28: (SOIL) - More surface soil samples need to be taken east and west of site 
(prevailing winds). Perhaps at 50 to 100 intervals away from site. 

Response #28: Agreed. This comment has been incorporated into the Work Plan. 

Comment #29: (GROUNDWATER) - Again, we recommend couplets for each well location 
currently marked on the sketch. If bottom of fractured bedrock and water table are close, i.e., 
within 12 feet, then couplets could be replaced by a single well, screened from 3 feet above water 
table to top of competent bedrock (15 foot screen). 

Response #29: Agreed. See Response #19. 

Comment #30: (GEOPHYSICS) - May want to do geophysics of well locations before well 
placement to avoid underground pipe lines. 

Response #30: Agreed. Utility clearance will be performed if necessary. 

SEAD 17: Building 367 Existing Deactivation ~Furnace 

Comment #31: Section 5.2.6 indicates that explosives are most likely to have been completely 
destroyed in the furnace. There is a measure of uncertainty as to the completeness of the 
combustion process in this facility when it was operating. Therefore, all samples should be analyzed 
for full TCL. 
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Response #31: Agreed. All samples will be analyzed for TCL and TAL constituents, explosives, 
herbicides, and nitrates. 

Comment #32: Preliminary studies at this facility included soil and wipe samples, and these media 
should be sampled as part of this investigation. This is especially of concern since previous soil 
samples have failed EP Toxicity for lead. 

Response #32: Acknowledged. Soil samples will be obtained from around the building. No 
samples will be obtained from within the building because this is an active furnace. 

Comment #33: Section 4.6.2 mentions 29 soil samples. Please show on a plan where these 
samples where taken, and at what depth. 

Response #33: Agreed. This information has been incorporated into the Work Plan. See Figure 
17 A in Appendix D. 

SEAD 24 

Comment #34: (GEOPHYSICS) - Please specify what type of EM survey will be conducted. (See 
also comment No. 17.) Also show planned grid layout on a map. 

Response #34: Agreed. See Response #17. Layout is shown on map. 

Comment #35: (SOIL) - Surficial soil samples need to be taken around site location with emphasis 
on the easterly and westerly directions. 

Response #35: Agreed. This comment has been incorporated into the Work Plan. 

Comment #36: (GROUNDWATER) - Couplets should be installed at each well location so both 
groundwater table and fractured bedrock are monitored. If bottom of fractured bedrock and water 
table are close, i.e. , within 12 feet, then couplets could be replaced by a single well, screened from 
3 feet above water table to top of competent bedrock (15 foot screen). 

Response #36: Agreed. See Response #19. 

SEAD 25 

Comment #37: (SOIL) - One soil boring within the pad may not adequately characterize the 
contaminants, and several more soil borings should be considered. 

Response #37: Agreed. Four additional borings will be drilled on the pad. 

Comment #38: (GROUNDWATER) - Since spent solvents have been used at this site, couplets 
are re-commended to intersect the "floaters and sinkers." 

Response #38: Disagree. See Response #19. 
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Comment #39: Section 5.2.8.3, Analytical Program, should also include analysis for ketones for 
groundwater samples. In particular, methyl tertiary butyl ether (MTBE), which is an additive in 
unleaded gasoline and easily analyzed, must be included. 

Response #39: Agreed. Four ketones are included in the TCL VOCs. MTBE analysis will be 
included as an extra compound. 

SEAD 26 

Comment #40: (SOIL) - More surficial and subsurface soil samples need to be taken on the site 
and around the site. 

Response #40: Agreed. This comment has been incorporated into the Work Plan. 

Comment #41: (GROUNDWATER) - Couplets should be installed at each well location so both 
groundwater table and fractured bedrock are monitored. 

Response #41: Disagree. See Response #19. 

Comment #42: Section 5.2.9.3, Analytical Program, should also include analysis for ketones for 
groundwater samples. In particular, methyl tertiary butyl ether (MTBE), which is an additive in 
unleaded gasoline, must be included. 

Response #42: Agreed. See Response #39. 

SEAD 45 

Comment #43: Figure 5-10 shows 4 proposed wells not 3. Also, legend is inadequate in that 
surface water is not shown; test pit soil samples are misrepresented in designation and symbol. 

Recommend that surface water and sediment samples from source locations have same numeric 
designation. 

Response #43: Agreed. This comment has been incorporated into the Work Plan. 

Comment #44: (GROUNDWATER) - Couplets should be installed at each well location so both 
groundwater table and fractured bedrock are monitored . ~; · 

Response #44: Disagree. See Response #19. 
, ·. .!;''f' ., 

7 s1 ~ •t, I. 

Comment #45: Page 5-41 mentions soil samples in 1982. While page 4-17 mentions groundwater 
and references it in appendix, both sets of data should be given in Section 4-and map~ of l0cations 
given. Also, both sets should be mentioned on page 4-17 under Existing-Analytical Da~a. 

:J' 

Response #45: Agreed. This comment has been incorporated into the Work Plan. A map 
showing the location of the soil samples collected in 1982 was not available. 
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Comment #46: We recommend taking surface soil samples east and west of site (prevailing wind). 

Response #46: Agreed. This comment has been incorporated into the Work Plan. 

SEAD 57 

Comment #47: (GROUNDWATER) - Couplets should be installed at each well location so both 
groundwater table and fractured bedrock are monitored. If bottom of fractured bedrock and water 
table are close, i.e. , within 12 feet, then couplets could be replaced by a single well, screened from 
3 feet above water table to top of competent bedrock (15 foot screen). 

Response #47: Agreed. See Response #19. 

Comment #48: (SOIL) - We recommend taking surface soil samples east and west of site 
(prevailing wind). 

Response #48: Agreed. This comment has been incorporated into the Work Plan. 

Comment #49: Section 5.3.4. This refers to section 5. 2.4 which is SEAD 13's description What 
does this have to do with groundwater requirements. 

Response #49: Agreed. Nothing; therefore, the sentence was deleted. 

Appendix A. Field Sampling and Analysis Plan 

Comment #SO: Section 2.2: Take out the word "should" from all statements and replace it with 
"will." As stated, it implies that they don't have to do this, which is wrong. 

Response #SO: Agreed. This comment has been incorporated into the Work Plan. 

Comment #51: Section 2-4: Does not address soil gas and standard surficial soil samples . 

Response #51: Agreed. A numbering scheme for these samples was added . 

. : I· 

Comment #52: Section 3.0: Does not address soil gas and standard surficial soil samples . 

j • ''I t1 . 
Response #52: Agreed. Section 3.0 now addresses these samples . 

Comment #53: Section 3.2.2: List of what boring log will contain. Also, must contain location 
where samples are taken for analysis and any instrument readings such as an HNu. 

• • _":~ ,., r . .. } 

Response.. #53: AcpiowJed,ged. A list of information recorded on a boring log,including 
instrument readings, is provided. Samples selected for analysis will be listed on the Chain-of­
Custody form. 

,, /' r, 
I -: 
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Comment #54: Section 3.2.3,first sentence: The term subsurface "Sediment" and "Sediment" 
samples is incorrect. You get "Soil" samples·· from test" pits. Also at various other places incorrect 
designation is given, i.e·., page 3-10, 7th paragraph, last ·sentence "remaining sediment" . It should be 
"remaining soil". 1y 

Response #54: Agreed. These changes were made in the FSAP. J. 

Comment #55: Section 3.2.4: No composite samples? Text mentions composite samples in several 
locations . 

Response #55: Agreed. The text was changed to include composite samples. 

Comment #56: 3.3.2,first sentence: Change "decontamination" to read "contamination". 
C 

Response #56: Agreed. This change was made. 
J V 

Comment #57: Page 3-16, second paragraph, Line 5: Proper term is "overburden" not "Formation" . 

Response #57: Agreed. The term was changed, .•, 

Comment #58: Page 3-16, second paragraph, line 9: NYSDEC requires either stainless steel or 
PVC for Phase II investigations. For long-term monitoring, stainless steel is recommended. . . 

;_..,, 1 

Response #58: Agreed. The ESI Work 'Plan proposes wells made of PVC. 

Comment #59: Section 3.3.3.4, page 3-16 and 3-20, paragraph 3: Should have a waiting period 
after placement,. of bentonite pellets -to allow them to hydr~te ,.suffioiently per, manufacturer's 
specifications. This will help prevent infiltration into sand· pack·,when-grout ,is placed . 

Response #59: Agreed. This comment, with a waiting time of:an hour,~was included in the FSAP. ,,, 
., .;:; , ( ':.' -; -=.:,·:: l -~ 1!. 

Comment #60: Section 3.4.5. Groundwater Sampling Pr.qcedures '' and Analysis, .third parag11.aph, 
first sentence: It reads "After purging the well, the samplir1v ream will change to new 304 stainless 
steel gloves for sample collection". We prefer 416 stainless steel gloves, but would settle for latex 
gloves. r. - , ,. ·; ::·t :.:: . 1.~ •:i _·;_{t; f;_',: ~ .,_ ~1:.•, 

,1 .,. ,, , l(: : · ·,:.:_: .. .; · :i ~ { i t~{,(;~ j ,': :-.. ;_ {('( 

Response #60: That's good! The only people ·we could find to ·mm-.,them sp~tialize :in 
reproducing medieval armor. 

, ., }.. ' • . ~1. ~f'i!.. •~ '~j ·r·h ;Li_;~ 

..; 

Comment #61: 3.4.3.Development Criteria, 3.4.5.Groundwater Sampling Procedures and Analysis 
and 4.2. Field Filtration: These sections of the Sampling::Ptan ,give an:;impressibn:·that ~the · NYSDEC 
TAGM #HWR-88-4015 will be followed, but is not presented · correatly~,., Portions of the TAGM 
which includes the reasons for issuance of the TAGM and i1it"erm'edfate 1steps in"follow""up are 
missed in the presented Sampling Plan. Please refer to Section General Guidance for Alteration_ of 
Sample of the TAGM. It ·states "Non-alteration of groundwater. ,samples '.collected fot !Jrne_µils 
analysis shall be the standard operating procedure for the Division. : IL is rmWDrto· be assumed or 
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written into Phase II (Site Investigation) or Remedial ·· Investigation Work Plans that alteration of 
samples is or will be allowed or expected." (emphasis added) . It is clear that this work plan should 
have no reference to filtration. Only unfiltered groundwater samples should be collected. If, after ·1 · 

redevelopment and repurging, the NTU measurement does not drop below 50 NTU, then C.T. 
Main should contact the NYSDEC Project Manager for review of the situation and for determining 
further course of action in accordance with NYSDEC TAGM 4015 on a case by case basis . It 
should not be assumed that filtration of sample will be allqwed automatically . if NTU measurements 
are above 50 NTUs. 

The following changes must be made in the text of the Sampling Plan: 

(i) 

(ii) 

Page 3-28, delete from "The groundwater samples ~ill be prepared for metals to ,1 . • 

be filtered in this manner. " and add " If, after repurging and redevelopment of a 
well , the turbidity measurements remain above 50 NTU, then C,J. Main wiH 
immediately contact the Project Manager, NYSDEC, for review and determining 
further course of action . 

Delete entire 4.2. Field Filtration section includi_ng figure A- 1,1 . , 

Response #61: Agreed. This comment was incorporated into the Work Plan . . .:. ,. 

.'-.1 . 

' •., I_; • •i .' 

Comment #62: Section 3.6.3. Soil Gas Sampling, items 6 and 7 , page 3-39: What fs the basis for 

.\ 

purging the probes for 5 minutes? A more appropriate purge would be 3 to 5 probe volumes .,: ; ·. . ,r .. •· · ·: 
followed by sample collection. Samples are to be collected from all probes after a uniform purge 
volume, not immediately if the PID indicates an increase or after 5 minutes if the PID does not 
detect an increase. What is .proposed jn :the .... S.ampltng .Plan w.o.uld _in effect s_ho,wJ oV{ levels of ~Q_it, ___ i::. •• ,: 

vapor contamination and therefure is not acceptable~:1, . :· ·: 

Response #62: -Acknowledged . . ,Th~1procedure states that a sample of soil gas will be collected at 
the time the highest OVM reading is observed. If there is no VOC concentration increase, then a 
sample will be·1{1Qtained ·; afreri iS- minutes •-;of :R9..QJ@~ :c~ This Q!Ocedure is _based on information 
obtained at an ltPA•-sponsored CQUrse on•, soihgas:sampling. ,·1 1. - . ,.1 >• 

'{··, j ' ~. 1•::·:12t/, .. ,, .,;;r;d -~: ,:- ,:;,__,._.·, ;;JJ .. : , ➔ ' ·: i; 

Comment #63: Health and Safety Plan: The NYSDEC acknowledges the receipt of this Health 
and : ·.!ty Plan. However, it should be understood that our review of this document is limited to 
ensm g the health filtdssafety.,of ouc efliJlloyeeS')1and ;does not ex,tend ~beyond that. . 

The NYSDOH has the following concern and should be addressed appropriately. 
l_r~~--=~! ~t1!L.t:fT~·2~--.iC:··:~ .¼~.--. :· -~( .. .. ! :' ~~~~i n\Ji . ~ · . .. :· < . . l•• ~ C" • 

Sed icin' "ff.2.r0ff-Sit~1£ mergench1s :· 111is s~ction ·is to include a detailed community health · r 
and safety · plait which ,enc6mpassee., contingencies for major . vapor. :eQ1issions from the site_. · . . ' 
What is contained ·within th is pl.aOJ.J s unacceptable. . -r ! · • ~ .hl.1. 1 •. -1 '. 

..• :.., . _: /.\ ••. · ·• ,' .'_;,..:',_-_.J; ... h ..... ,.~ .,. ) 1! ; !•: 

Response #63: ~Ag,reeckr Earsons.~Main will (espond to on-site and off-site emergencies \~rougl): .. , 
SEAD emerge~ Jx_t~sponse_ iP-el:SOJll!el ,._ c·. Thisi has _been noted in Section 11.2 of the HASR. . 

·, W:, ,_. 

I·,. 
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laboratory chain of custody procedures, and copies of chain of custody forms , refer to Aquatec's 

QAPP attached as Appendix A of this document. 

6.3 SAMPLE PACKING AND SIIlPPING PROCEDURES 

In order to minimize the possibility of sample leakage, breakage, or spillage and to comply with 

USACE Sample Handling Protocol (Appendix E of ER 1110-1-263) and U.S. Department of 

Transportation shipping regulations, samples will be packaged and shipped according to the 

procedures summarized below: 

• Package all samples so they do not spill , leak or vaporize 

• Uniquely identify and properly label each sample 

• Enter all sample information on a chain of custody form 

• Individually wrap all containers and carefully pack them, upright, in an appropriate 

cooler. Use cooling packs and packing material to fill the excess space in the cooler. 

• Enter the custody tape number on the chain of custody form, sign and date the 

"Relinquished By" space, seal the chain of custody form in plastic, and attach it to the 

inside lid of the container. 

• Seal the cooler with (signed and dated) custody tape such that the cooler cannot be opened 

without breaking the tape. Secure the cooler with strapping (fiber) tape. 

• Put "This Side Up" labels on all four sides and "Fragile" labels on at least two sides. 

• Record the packaging and shipping details (sample numbers, custody form numbers, 

custody seal numbers , airbill number, etc.) in the Field Activities Notebooks. 

• Ship the cooler for overnight delivery to the analytical laboratory. 

Jama,y 8, 1993 Paco: C-17 
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7.0 LABORATORY AN_A_L YTICAL PROCEDURES 

All analytical testing, documentation, and reporting will be performed by Aquatec's personnel. 

Specific laboratory operations are governed by Aquatec's QAPP which discusses laboratory 

activities from the arrival of samples to the reporting of validated analytical data. Supplemental 

QC criteria are provided in the individual methods and in Aquatec's Standard Operating 

Procedures, as appropriate. 

This section of the CDAP outlines the particular provisions of the laboratory QAPP applicable to 

the testing of samples collected during the ESI at 10 SWMUs located at SEAD 

7.1 GENERAL LABORATORY PROCEDURES 

Aquatec's QAPP, attached as Attachment A to this document, contains detailed discussions of the 

laboratory facilities, storage areas, analytical instrumentation, equipment and system performance 

checks, preventative maintenance, glassware cleaning, sample preservation and storage, chemical 

inventory, and personnel training program. These items will not be discussed in this document. 

7.2 ANALYTICAL METHODS 

Environmental samples from the 10 SWMUs at SEAD will be analyzed by qualified laboratory 

personnel according to the methods listed in Table C-2 to C-8 from the following references: 

1. NYSDEC CLP Analytical Services Protocol, December 1991 with updates, Statement of 

Work for Organics and Inorganics Analyses. 

2. SW-846, "Test Methods for Evaluating Solid Waste:" Method 8330 for Nitroaromatics 

and Nitroamines; Method 8150 for Herbicides; Method 418.1 for Total Recoverable 

Petroleum Hydrocarbons; NYSDOH Method 310-14 for Oil Fingerprint lndentification; 

and Method 8080 for PCBs in oil usini! the latest revision_ 

Nitrate and Method 340.2 for Fluoride. 

4. EPA 600/M4-82-020 for Asbestos analysis. 

5. "Methods for the Determination of Organic Compounds in Drinking Water, " EPA 600\4-

88-039: Method 524.2 for Volatile Organic Compounds 

6. EPA Method 9040 for pH 
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\\"orkpla n for CERCLA Investigation o( 10 Solid Wa.,t• Management Unlu 

C hemical Dala AC(!ulsllloo Plan 
Seneca Army Depot, Romulus, New York 

TABLE C-2 

Dell_,- Ord,r OOCM, Panon1 Main Project No: 720229-07000 

Submlllal : final 

PARAMEfER LIST FOR INORGANIC AND ORGANIC ANALYSES 

I. Soil and Sediment Analyses 

A. 

B. 

C. 

July 2, I 993 
Revision: 

Inorganics (T AL) 
I. Aluminum 
11. Antimony 
ill. Arsenic 
iv. Barium 
V . Beryllium 
vi . Cadmium 
vii. Calcium 
viii . Chromium 
ix. Cobalt 
x. Copper 
xi. Iron 
XU . Lead 
xiii. Magnesium 
xiv . Manganese 
xv. Mercury 
XVI. Nickel 
xvii. Potassium 
xviii.Selenium 
xix. Silver 
xx. Sodium 
XXL Thallium 
xxii. Vanadium 
xxiii.Zinc 
xx.iv. Cyanide, total 

Organics 
I. TCL Volatile Organics 
II. TCL Semivolatile Organics 
111. TCL Pesticide/PCBs 
IV. Explosives 
V. Herbicides 
VI. Volatile Organics 

Other Analytes 
I. Fluoride 
11. Nitrate 
lll. Tota l Recoverable Petroleum 

Hydrocarbons 

Preparation 
Method 

NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 

NYSDEC CLP 
NYSDEC CLP 
NYSDEC CLP 
8330 
8150 
524.2 

340.2 
353.2 

418.1 

Analytical Reporting 
Method Limits 

(ug/Kg) 

NYSDEC CLP 20,000 
NYSDEC CLP 6,000 
NYSDEC CLP 1,000 
NYSDEC CLP 20,000 
NYSDEC CLP 500 
NYSDEC CLP 500 
NYSDEC CLP 500,000 
NYSDEC CLP 1,000 
NYSDEC CLP 5,000 
NYSDEC CLP 2,500 
NYSDEC CLP 10,000 
NYSDEC CLP 300 
NYSDEC CLP 500,000 
NYSDEC CLP 1,500 
NYSDEC CLP 20 
NYSDEC CLP 4,000 
NYSDEC CLP 500,000 
NYSDEC CLP 500 
NYSDEC CLP 1,000 
NYSDEC CLP 500,000 
NYSDEC CLP 1,000 
NYSDEC CLP 5,000 
NYSDEC CLP 2,000 
NYSDEC CLP 1,000 

NYSDEC CLP Table C-3 
NYSDEC CLP Table C-4 
NYSDEC CLP Table C-5 
8330 Table C-6 
8150 Table C-7 
524.2 Table C-8 

340.2 5 mg/kg 
353.2 1 mg/kg 

418.1 25 mg/kg 
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\l'orkpl:rn for CERCLA ln-Ug:allon o( 10 Solid Waste M•lla!l•ment Unit., 
Chemical Data Acqulslllon Plan 
Seneca Army Depot, Romulus. Nnv York 

TABLE C-2 (Continued) 

Dollwry Order 0004, Parsons Main Project No: 720229--07000 

Submlual: Final 

PARAMETER LIST FOR INORGANIC AND ORGANIC ANALYSES 

Preparation Analytical Reporting 
Method Method Limits 

II. Groundwater and Surface Water Analyses (ug/L) 
A. Inorganics (T AL) 

1. Aluminum NYSDEC CLP NYSDEC CLP 200 
2. Antimony NYSDEC CLP NYSDEC CLP 60 
3. Arsenic NYSDEC CLP NYSDEC CLP 10 
4 . Barium NYSDEC CLP NYSDEC CLP 200 
5 . Beryllium NYSDEC CLP NYSDEC CLP 5 
6. Cadmium NYSDEC CLP NYSDEC CLP 5 
7. Calcium NYSDEC CLP NYSDEC CLP 5,000 
8. Chromium NYSDEC CLP NYSDEC CLP 10 
9. Cobalt NYSDEC CLP NYSDEC CLP 50 
10 Copper NYSDEC CLP NYSDEC CLP 25 
11 . Iron NYSDEC CLP NYSDEC CLP 100 
12. Lead NYSDEC CLP NYSDEC CLP 3 
13 . Magnesium NYSDEC CLP NYSDEC CLP 5,000 
14. Manganese NYSDEC CLP NYSDEC CLP 15 
15 . Mercury NYSDEC CLP NYSDEC CLP 0.2 
16 . Nickel NYSDEC CLP NYSDEC CLP 40 
17. Potassium NYSDEC CLP NYSDEC CLP 5,000 
18 . Selenium NYSDEC CLP NYSDEC CLP 5 
19. Silver NYSDEC CLP NYSDEC CLP 10 
20. Sodium NYSDEC CLP NYSDEC CLP 5,000 
21. Thallium NYSDEC CLP NYSDEC CLP 10 
22. Vanadium NYSDEC CLP NYSDEC CLP 50 
23 . Zinc NYSDEC CLP NYSDEC CLP 20 
24. Cyanide, total NYSDEC CLP NYSDEC CLP 10 

B. Organics 
1. TCL Volatile Organics NYSDEC CLP NYSDEC CLP Table C-3 
2. TCL Semivolatile Organics NYSDEC CLP NYSDEC CLP Table C-4 
3. TCL Pesticide/PCBs NYSDEC CLP NYSDEC CLP Table C-5 
4. Explosives 8330 8330 Table C-6 
5 . Herbicides 8150 8150 Table C-7 
6. Volatile Organics 524.2 Table C-8 

C. Other Analytes 
1. Nitrate Extract' 353.2 10 
2. Fluoride Extract' 340.2 100 
3. Total Recoverable Petroleum 

Hydrocarbons 418 .1 418. l 500 

-- - --- -.; ---
1. Oil Fingerprint Identification NYSDOH NYSDOH Not Applicable 

Method 310-14 Method 310-14 
2. PCBs 8080 8080 1 ug/kg3 
3. Herbicides 8150 8150 Table C-7 

IV. Asbestos PLM2 

1. Mix a known quantity of soil in known volume of water, stir, then filter to form aqueous extract. 
2. Polarized light microscopy in EPA 600/M4-82-020. 
3. Detection limit is 1 ug PCB per Kg oil for each of the following Aroclors: 1016, 1221, 1232, 1242, 1248, 1254, and 1260: 

July 2, 1993 
Revision: 

·.· ':¼ 
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Workplan for CERCLA lnvcatigatioo of 10 Solid Wule Managcmcn1 Unit, 

Chemical Data Aoqui.,itioo Plan 

Seneca Anny Depot. Romulue, New York 

TABLE C-7 

Delivery Order 0004, Paniom Main Prajoa No: 7]JJl]9.-07{X1J 

Submitlal: Final 

METHOD 8150 QUANTITATION LIMITS 
FOR HERBICIDES 

July 2. I 993 
Revisioo: 3 

Parameter 

2,4-D 
2,4-DB 
2,4,5-T 
2,4,5-TP/Silvex +der. 
Dicamba (banvel) 
Dalapon 
Dichlorprop 
Dinoseb 
MCPA 
MCPP 

Ouantitation Limits 

Water 
(ug/L) 

12.0 
9.1 
2.0 
1.7 
2.7 

58.0 
6.5 
0.7 

2490.0 
1920.0 

Soil/Sediment 
(ug/g) 

804.0 
609.7 
134.0 
113.9 
180.9 

3886.0 
435.5 

46.9 
166830.0 
128640.0 
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Wortplan for CERCU\ Investigation of 10 Solid Waste Management Uniu 
Chemical Data Acquisition Plan 
Seacca ArrrI'j Depo~ Romulus, New Yon: 

TABLEC-8 

Delivery Order 0004, Panons Main Project No: 71i1129--07000 
Submittal: Pinal 

METHOD 524.2 QUANTITA TION LIMITS 

January 8, 1993 
Revision: 2 

FOR VOLATILEORGANIC COMPOUNDS (VOCs) IN GROUNDWATER 

voes 

Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butyl benzene 
tert-Butylbenzene 
Carbon tetrachloride 
Chlorobenzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1, 4-Dichlorobenzene 
Dichlorodifluoromethane 
1, 1-Dichloroethane 
1,2-Dichloroethane 
1, 1-Dichloroethene 
cis-1,2 Dichloroethene 
trans-1 ,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1, 1-Dichloropropene 
cis-1,2-Dichloropropene 

Quantitation Limits 
ug/1 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
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Wo,lq,l.an fo, CERCLA lmatiption of JO Solid Waste Manogcmcnl Units 
Chemical Oats Aoquiaition Plan 

Sc"""" Anny Depo<, Roowlu,, New Y OTk 

TABLE C-9 

Precision, Accuracy, and Completeness 
Goals for Laboratory Data 

Measurement Method Precision 
Parameter Reference RPO 

Water Soil 

Explosives Method 8330 25 50 

Herbicides Method 8150 

2,4-D 30 50 
2,4,5-TP 30 50 

Total Recoverable 
Petroluem 
Hydrocarbons Method 418.1 20 20 

Nitrate Method 353.2 10 10 

Fluoride Method 340.2 10 10 

PCBs in Oil Method 8080 40 
(in oil) 

Del.ivory Order 0004, Pu.om Main Project No. ~ 

Sulmiual: Fim.1 

Accuracy 
% Rec. Completeness 

Water Soil 

70-130 50-150 90% 

63-87 63-87 90% 
73-103 73-103 

60-140 60-140 90% 

75-125 . 75-125 90% 

75-125 75-125 90% 

35-159 90% 
(in oil) 

Precision and accuracy goals for nitrate, fluoride, and PCBs in Oil were based on Aquatec's laboratory experience. 
Precision and accuracy goals for the other parameters were obtained from the procedures for each method. 

- July 2, 1993 

,e . Rcvuioo: 2 
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Worlq,lan for CERCLA &r,eatigaticn of 10 Solid Wu1e MaDII- Unita 

Ch:mical Data Aoqui,iticn Plan 
S...X. lumy Depot, Romuh>I, New York 

DcliYCtY Order 0004, Panom Main Projca No: 72()229-0nxJ 

Submittal: Draft Final 

Method Blank - A method blank is carried through the entire analytical procedure as a sample. 

One method blank will be generated for every extraction batch of 20 samples or less per matrix. 

Results of the method blank should be less than the reporting limit for all elements of interest, or 

the blank and all associated samples must be re-extracted and re-analyzed. 

Matrix Spike/Matrix Spike Duplicate/Matrix Spike Blank (MS/MSD/MSB) - An MS/MSD/MSB 

set of samples will be analyzed at least once for every 20 field samples per matrix. Known 

concentrations of explosives will be added to identical aliquots from a field sample. The percent 

recovery of the spiked compounds must be in conformance with those specified on Table C-9 . 

8.0 CALIBRATION PROCEDURES AND FREQUENCY 

8.1 INTRODUCTION 

Instruments and equipment used to gather, generate, or measure environmental data will be 

calibrated with sufficient frequency and in such a manner that accuracy and reproducability of 

results are consistent with the appropriate manufacturer ' s specifications or project-specific 

requirements. 

8.2 LABORATORY EQUIPMENT 

The procedures for instrument calibration, calibration verification, and the frequency of 

calibrations are described in the NYSDEC CLP Statements of Work. Calibration of other 

instruments required for measurements associated with these analyses will be in accordance with 

the manufacturer' s recommendations and the standard operating procedures of the laboratory. 

Calibration methods for tests not included in the CLP Statements of Work will be in accordance 

with the procedures of the analytical method, and laboratory standard operating practices (Table 

C-10). 

8.3 F1ELD EQUIPMENT 

Calibration of field instruments will be performed at intervals recommended by the manufacturer 

or more frequently as conditions dictate. Field instruments include pH meters, thermometers, 

specific conductivity meters , a field gas chromatograph, water level probes , turbidity meters 

January 8, I 993 
Reviaicn: 2 
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Wonpion foe CERCLA im-tip1im ol 10 Solid Wuio M.._- Uniia 
Cl>omic:al Data ~iucn Pim 
Scnoca Army Oopot, Rom.duo, New York 

Deliw!y Onler 0004, Panom Main Pni;ec,t No: 771JZl9-07CXX) 

Sul,mitlal: Drall F-1 

Inorganic Data will be used to evaluate the data produced. Chemical analysis data will be 

reviewed based on the analysis results of the duplicate, spiked, and blank samples obtained by the 

laboratory. The laboratory will issue the chemical analysis data and associated QA/QC data in 

reports and the chemical analysis data summarized in computer spreadsheets. 

9.2.4 Data Review and Validation 

When the chemical analysis reports are received from the laboratory, Parsons Main will examine 

the reports and computerized tables for errors and problems with the analysis. Typical errors 

include incorrect sample numbers as compared to the sampling records and Chain of Custody; 

holding time exceedances; recoveries outside acceptable ranges; number of laboratory blanks, 

duplicates, and spikes do not meet criteria; and typographic errors in analysis results. 

The tabulated chemical analysis data will be sorted by site, then type of medium. When an analyte 

is not detected in a sample, the detection limit will be included in the table. Also the type of 

detection limit will be noted in the table. 

The chemical analysis data will be validated according to the EPA Region II Functional Guidelines 

for Evaluating Organic Analyses, SOP No. HW-6, Revision 8 and the EPA Region II Functional 

Guidelines for Evaluating Inorganic Analyses, SOP No. HW-2, Revision XI. Chemical analysis 

data of the field-generated QA/QC samples will be included when validating the data. 

The Project Manager will be kept informed of all non-conformance issues and ensure that 

corrective action is taken prior to data manipulation and assessment routines. Once the QA/QC 

review has been completed, the Project Manager may direct the team leaders or others to initiate 

and finalize the analytical data assessment. 

9.3 REPORTING 

9.3.1 Field Data 

Field data and other information will be documented on forms designated in the FSAP (Appendix 

A) and in field notebooks assigned to the project. The forms, shown in Appendix A, will be used 

for routine procedures such as sampling, borings , well installation, water level measurements , and 

J......y 8, 1993 
Revioioa: 2 
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Workp!an for CERCLA lnvcatigatioo of JO Solid w.,.., ManagclJlCDI Unil> 

Chemical Data Acquaitioo Plan 
ScDCQI Army Depot, Romuluo, New York 

Delivery Order 0004, Parsons Main Project No: 72IJW-07000 

Submittal: Om\ Final 

test pitting. The field notebook shall be used to describe the overall work for the day and any 

deviations from the standard operating procedures. 

9.3.2 Laboratory Data Reporjs 

Reports from the analytical laboratory will include a tabulation of sample results, dates of analysis, 

method references, completed chain-of-custody forms, blank analysis data, precision and accuracy 

information for each method, and narrative discussion of any difficulties experienced during 

analysis. The analytical laboratory report submitted by the laboratory will be in the format 

specified in NYSDEC CLP analytical services protocol for Level IV analyses. Appendix C of the 

Chemical Data Aquisition contains the blank data reporting forms that specify the format of the 

analytical laboratory report. A copy of each data package will be sent by the laboratory to the 

Project Manager. The Project Manager will immediately arrange for making additional copies of 

the data packages including copies for the Document Controller and Project Quality Assurance 

Officer. The sample analysis data will be tabulated by the laboratory and presented to the Project 

Manager on computer diskettes. These tables will be used to prepare a working database for 

assessment of the site contamination condition. Level III data requires a high degree of confidence 

in the compound identification and quantification. The frequency of QA/QC checks and 

standardization are often less stringent than for Level IV analysis. Level III reporting typically 

consists of some internal quality control results reported; these include reference standards, 

surrogate spike recoveries, and method blank results. 

9.3.3 Monthly Field Activitv Reports 

While field work associated with the response activities is being conducted at the site, a monthly 

Field Activity Report to the EPA and NYSDEC will be submitted no later than the 10th addressing 

the following: 

1. A summary of work completed in the field, 

2. Anticipated or actual delays , 

3. Discovery of significant additional contaminants other than expected, 

4. Quantum increase in concentration of hazardous substances of any media beyond that 

expected, 

5. Determination of any specific or potential increase of danger to the public, the 

environment, or to individuals working at the site, and 

June 23, 1993 
R.cvi.lion: 3 
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Wo,-kplan for CERCLA lnvcotigatioo of 10 Solid Wui,, Manag=,cn1 Uni15 

Chemical Dalli Acquisitioo Plan 
Seneca Army Dcpo<, Romul .. , New Yo,-k 

Delivery Order 0004, Parson, Main Project No: 71!lm-070CXJ 
Submitllll: Draft Final 

6. Copies of all Quality Assured Data and sampling test results and other laboratory 

deliverables received during the month. 

7. A copy of the laboratory's chemical analysis reports received during the month will be 

sent to the Corps of Engineers' QA Laboratory. 
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APPENDIX C 

NYSDEC CLP Data Reporting Forms 





1.; l:..J:-'A :::,r..; ·:J:" L .C. ; , v. 

VOI..:\'i'I LE Oi=:GA:!I CS ,\:~,\ LYS IS C,'ITA S; iEET 

Ll b IJ ar.ie: --------------

,._ ...J Code: 

~atrix: (soil/water) 

5 c.:i-;,pl e wt/vol: 

Level: ( low/med) 

% Moisture: not dee. 

GC Column: 

Case No . : 

---
____ ( g/rnL) __ 

ID: ___ (mm) 

Contract: ------

SASHo.: SDG No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

Dilution Factor: 

Soil Extract Volune: ____ (uL) Soil Aliquot Volume: ___ (uL) 

CONCE?'ITRA'I'ION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg)___ Q 

I I I I 
I 74-87-3---------Chloromethane I I I 
I 74-83-9---------Bro~omethane I I I 
I 75-01-4---------Vinyl Chloride I I I 
I 75-00-3---------Chloroethane I I I 
I 75-09-2---------Methylene Chloride I I I 
I 67-64-1------~--Acetonc I I I 
I 75-15-0---------carbon Disulfide I I I 
I 75-35-4---------1,1-Dichloroethene I I I 
I 75-34-3------~--l,l-Dichloroethane I I I 
I 540-59-0--------1,2-Dichloroethene (total)_! I I 
I 67-66-3-------- - Chloroform _ .... 

I I I 
I 107-06-2--------1,2~oichloroethane I I I 
I 78-93-3---------2-Butanone I I I 
I 71-55-6---------1,1,1-Trichloroethane I I I 
I 56-23-5---------carbon Tetrachloride I I I 
I 75-27-4---------Bromodichloromethane I I I 
I 78-87-5---------1,2-Dichloropropane I . ·!-., I I 
I 10061-01-5------cis-l,3-Dichloropropene I 1 1 I 
I 79-01-6---------Trichloroethe~e I "'" I I 
I 124-4 a-1--------Dibromoc!1loromethane I I I 
I 79-00-5---------1,1,2-Trichloroethane I I I 
I 71-43-2---------Benzene I I I 
I 10061-02-6------trans-1,J-Dichloropropcne __ l I I 
I 75-25-2---------Bromofor~ I I I 
I 108-10-1--- -----4-Methyl-2-?er.tanone_ I I I 
I 591-78-6--------2-Hexanone I I I 
I 12 7-18-~ --------Tetrachloroethe;1e I I I 
I 79-34-5---------1,1,2,7.-Tetrachlorocthane= I I I 
I 108-88-3--------Toluene I I I 
I_ 108-90-7--------Chlorobc~zenc ---- I I I 
1 100 - 4 1 - ·~ - - - - - - - - Ethyl be n 7. G: :1 c _ ---- I I I 
I 100-~2-s--------styre~c _____ I . I I 
I 1 3 J O - 2 0 - , - - - - - - - ;,: y 1 e l ~ ~ (tot .-1 l) ·----- I I I 
I I I I 

r-on:1 I \/0.'!\ J/90 



13 EPA SAMPLE ?,O. 
SE:~l\"OL\ '?l LS o:=:C:\!; I cs J..NALY s rs C'ATA SHEET 

, me: Ccnt:::-act: ------------------ -------
:::, Code: Case 1:0. : Sli.S ~:o.: SDG Ho.: 

'.:: rix: (soil/'..·ater) ---- Lab Sample ID: 

:iple wt/vol: ___ (g/mL) Lab File ID: 

·; el: · (low/Ji\ed) Date Received: 

7\oisture: decanted: (Y/N)_ Date Extracted: ------
.~centrated Extract Volume: ___ (uL) Date Analyzed: 

. jection Volume: (uL) -- Dilution Factor: 

·c Cleanup: (Y/N) pH: 

CONCENTRATION UNITS: 
CAS NO. COMPOmm (ug/L or ug/Kg) ___ _ Q 

I I I I r· 108-95-2--------Phenol ___________ l _______ l ___ l 
I lll-44-4--------bis(2-Chloroethyl)ether ___ l _______ l ___ l 
I 95-57-8-------~-2-chlorophenol _______ l _______ l ___ l 
f 541-73-1--------1,3-Dichlorobenzene _____ l _______ l ___ l 
I 106-46-7--------1,4-Dichlorobenzene _____ l _______ l ___ l 
I 95-50-1---------1,2-Dichlorobenzene · I _______ I ___ I 
I 95-48-7---------2-Methyl~henol _______ l ______ l ___ l 
I 108-60-1----~--~2,2 1 -oxybis(l-Chloropropane) I _______ I ___ I 
I 106-44-5--------4-Methylphenol _______ l _______ l ___ l 
I 621-64-7--------N-Nitroso-di-n-propylamine_l _______ l ___ l 
I 67-72-1---------Hexachloroethane ______ l _______ l ___ l 
I 98-95-3---------Nitrobenzene ________ l _______ l ___ l 
I 78-59-1---------Isophorone _________ l _______ l ___ l 
I 88-75-5---------2-Nitrophenol _______ l _______ l ,,_ I 
I 105-67-9--------2,4-Dimethylphenol _____ l _______ J# I 
I lll-9l-l--------bis(2-Chloroethoxy)methane ! _______ i I 
I 120-83-2--------2,4-Dichlorophenol ____ =.=1 __________ I 
I 120-82-1--------1,2,4-Trichlorobenzene ___ l __________ I 
I 91-20-3---------Naphthalene~ _______ I __________ I 
I 106-47-8--------4-Chloroaniline-e--______ l __________ I 
I 87-68-3------~--Hexachlorobutadiene_~ ___ I __________ I 
I 59-50-7---------4-Chloro-3-methylphenol ___ l __________ I 
I 91-57-6---------2-Methylnaphthalene _____ l_______ . I 
I 77-47-4---------Hexachlorocyclopentadiene __ l _______ ---.-I 
I 88-06-2---------2,4,6-Trichlorophenol ____ l __________ I 
I 95-95-4-------~-2,4,S-Trichlorophenol ____ l __________ I 
I 91-58-7----~----2-Chloronaphthalene _____ l __________ I 
I· 88-74-4---------2-Nitroaniline _______ l __________ I 
I 131-11-3--------Dirnethylphthalate _____ l _______ l- I 
I 208-96-8--------Acenaphthylene _______ l _______ l ___ l 
I 606-20-2--------?.,~-Dinitrotoluene ____ I _______ I ___ I 
l 9 9-0 9 - 2 - - - - - - - - - 3 - Hit roan il in<? ______ ~-= I _______ I ___ I 
I 8J-J2-9---------,'\cenaphthene ________ l _______ l ___ l 
I __________________ I _____ I __ I 

FORM I SV-1 3/90 



lC 
se:rvo::: ... 7,TI LE: o:=:c.;:ncs ,'.,/JALYS IS CATA S:iEET 

, Har::e: _____________ _ 

a u Code: 

atr ix: (soil/water) 

a;;-,ple 'n't/vol : 

evel: · (low/med) 

Moisture: 

Case Uo.: 

---

____ (g/mL) 

Contract: ------
SAS l~o. : SDG No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: decanted: (Y/N) -----
oncentrated Extract Volume: ____ (uL) Date Analyzed: 

njection Volume: ___ (uL) Dilution Factor: 

?C Cleanup: (Y/N) pH: __ 

CONCENTRATION UNITS: 
CAS NO. COHPOUND (ug/L or ug/Kg) ___ _ Q 

I I I I 
I 51-28-5---------2,4-Dinitrophenol ______ l ______ _ I I 
I 100-02~7--------4-Nitrophenol ________ l ______ _ I I 
I 132-64-9--------Dibenzofuran ________ l ______ _ I I 

, I 121-14-2--------2,4-Dinitrotoluene _____ l ______ _ I I 
I 84-66-2---------Diethylphthalate ______ l ______ _ I I 
I 7005-72-3-------4-Chlorophenyl-phenylether I 
I 86-73-7---------Fluorene---:-~-----------_I ______ _ 
I 100-01-6--------4-Nitroaniline _______ l ______ _ 

I I 
I I 
I I 

I 534-52-1--------4,6-Dinitro-2-methylphenol I 
I 86-30-6---------N-Nitrosodiphenylamine (l)_I ______ _ 
I 101-55-3--------4-Bromophenyl-phenylether - , I 118-74-1--------Hexachlorobenzene ____ ===I-------

I I 
I I 
I I 
I I 

I 87-86-5---------Pentachlorophenol ______ l ______ _ 
I as-01-a---------Phenanthrene _________ l _____ ---+-_ 
I 120-12-7--------Anthracene __________ l _______ _ 
I 86-74-8---------Carbazole-c---,---------'-------
I 84-74-2---------Di-n-butylphthalate _____ l ______ _ 

I I 
I I 

:{"" I I 
't I I 

I I 
I 206-44-0--------Fluoranthene -- I ------- I 
1 129-00-0--------Pyrene ____________ l ______ _ I 
I 85-68-7---------Butylbenzylphthalate ____ l ______ _ 
I 91-94-1---------3,J'-Dichlorobenzidine ___ l ______ _ 

I 
I 

I 56-55-3---------Benzo(a)anthracene _____ l ______ _ I 
I 218-01-9--------Chrysene ___________ l ______ _ I 
I 117-81-7--------bis(2-Ethylhexyl)phthalate I -------1 117-84-0--------Di-n-octylphthalate ___ .:..-_I ______ _ 

I 
I 

I 205-99-2--------Benzo (b) fluoranthene ____ l ______ _ I 
I 207-08-9--------Benzo(k)fluoranthene ____ l ______ _ I 
L 50-32-8---------Benzo(a )pyrene _______ l ______ _ I 
I 193-39-5--------Indeno(l,2,3-cd)pyrene ___ l ______ _ I 
I 53-70-3---------Dibenz(a ,h)anthracene ____ l ______ _ I 
I 191-24-2--------2enzo(g,h,i )pe rylenP. ____ I ______ _ I 
1 ________________________ 1 _______ --- I 

(1) - Cannot J::;e separated fror:i - Diphenylar.,ine 

'C"/"\n•.1 T SV- 2 3/9 



lD £?A ::,ru ·, r ....,_ . 

PEST!CIDE ORGANICS ANALYSIS DATA SHEET 

c me: Contract: ------
·o de: Case No.: SAS No.: SDG No.: 

x : (soil/water) 

_ e \.Jt/vol: 

i sture: 

---
___ (g/rnL) 

decanted: (Y/N) 

3Ction: (SepF/Cont/Sonc) 

entrated Extract Volume: ___ (uL) 

ction Volume: --(uL) . 

Cleanup: (Y/N) pH: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

Sulfur Cleanup: 

CONCENTR.~TION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg). 

I I 
I ·319-84-6--------alpha-BHC I 
I 319-85-7--------beta-BHC I r 319-86-8--------delta-BHC I 
I 58-89-9---------garnma-BHC (Lindane) I 
I 76-44-8---------Heptachlor I 
I 309-00-2-----~--Aldrin I 
I 1024-57-3-------Heptachlor epoxide I 
I 959-98-8--------Endosulfan I . I 
I 60-57-1---------Dieldrin I 
I 72-55-9---------4,4'-DDE I 
I 72-20-8---------Endrin I 
I 33213-65-9------Endosulfan II I 
I 72-54-8---------4,4'-DDD I 
I 1031-07-8-------Endosulfan sulfate I 
I 50-29-3---------4,4'-DDT I 
I 72-43-5---------Methoxychlor I 
I 53494-70-5------Endrin ketone I 
I 7421-36-3-------Endrin aldehyde I 
I 5103-71-9-------alpha-Chlordane I 

5103-74-2-------gamma-Chlordane I 
8001-35-2-------Toxaphene I 
12674-11-2------Aroclor-1016 I 
11104-28-2------Aroclor-1221 I 
tll4l-16-5------Aroclor-1232 I 
3469-21-9------Aroclor-1242 I 
~672-29-6------Aroclor-1248 I 
097-69-1------Aroclor-1254 I 
~96-82-5------Aroclor-1260 I 

I 

FORM I PEST 

0 

(Y/N) 

Q 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I •. , I ., 
I ~-. '.'!!: I 
I ·/ I 
I I 
I I 
I I 
I I 
I I 
I I 
I ·1 

I I 
I I 
I I 
I I 
I I 
I I 

J/90 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

lE 
\"OL\TIL::: cr:c.:-..::rcs ;..!I.:'..LYSIS DAT.; SHEET 

TE!~T.:\TI VEI.:.:· I o:c:r;·n FI ED co:-:?Ou!JDS 

~lcrne: ------------
w .:J Code: Case ~:o.: 

:~ a trix: (soil/· .. :ater) ---

Scci ple wt/vol: ___ (g/r.iL) 

Lev el: - (low/med) 

% Moisture: not dee. ---
GC Column: ID: ___ (mm) 

soi l Extract Volume: ___ (uL) 

};u:i::.tber TI Cs found: 

Contract: -----
SDG Ho.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

Dilution Factor: 

Soil Aliquot Volume: 

cm:cENTRATION UNITS: 
(ug/L or ug/Kg) ___ _ 

: tuL) ---

I 
CAS NUMBER I COMPOUND N/i .. ME I RT I EST. CONC. I Q I 

1================1============================1=======1============1====1 
1. I I I I I 
2. I I I I I 
3. I I I I I 
4. I I I I I 
5. I I I I I 
6. I I I I I 
7. I I I I I 
8. I I I I I 
9. I I 

... 
I I I 

10. I I I I I 
11. I I I I I 
12. I I I I 
13. I I I I 
14. I I I ?- I 
15. I I I 

,, 
I 

16. I I I 
-:-,:. 

I 
17. I I I I 
18. I I I I 
19. I I I I 
2 0. I I I I 
21. ' I I I I 
2 2. I I I I 
23. I I I I 
2 4. I I I I I 
2 5. I I I I I 
2 6. I I I I I 
27. I I I I I 
28. I I I I I 
: 9. I I I I I 
JO. I I I I I 

I I I I I ---

FORM I VOA-TIC 3/90 



lF EPA S ;J·i P Ll:. hO . 

SE:nvoL;TILE ORG.;Nrcs ANALYSIS D.~TA SHEET 
T::::T,\TIVELY JDE?JTIFIE!:' C'O:-:POUNDS 

::. b Name: ---------------- Contract: -------

3b Code: Case No.: SAS No. : SDG No. : 

:1 trix: (soil/water) --- Lab Sample ID: 

, _!nple wt/vol: ( g/mL) --- Lab File ID: 

:= vel :. (lo\.l/rned) Date Received: 

Moisture: decanted: (Y/N) Date Extracted: ------
Jncentrated Extract Volume: ---(uL) Date Analyzed: 

1j ec.tion Volume: __ (uL) Dilution F.actor: 

' C Cleanup: (Y/N) pH: __ . 

CONCENTRATION UNITS: 
iUnber TICS found: (ug/L or ug/Kg) ___ _ 

I 
CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q I 

===============1============================1========1============1=====1 
l. I I I 
2. I I I 
3 _, I I I 
4 • I I I 
s. I I I 
6. I I I 
7 . I I I 
8. I I I 
9. ' I I I 

10. I . I I 
11. I I I 
12. I I I 
13. I I I i 
14. I I I ft 
15. I I I 
16. I I I 
17. I I I 
18. I I I 
19. I I I 
20. I I I I I 
21. I I I ·I I 
22. I I I I I 
23. I I I I I 
24. I I I I I 
25. I I I I I 
2 6. I I I I I 
27. - I I I I I 
28. I I I I I 
29. I I I I I ' ----30. I I I . I I 

I I I I 

FORH I SV-TIC 3/90 



::_.""~ !la:..e: 

Code: 

page of 

2 A 
WMTER \'OL~Tii.E SYSTEM :-:o~ITORI::G CO:•lPOUND RECOVERY 

Contract: ------------ -----
Case Ho.: S AS No.: SDG No.: 

EPA I SHCl I SMC2 I SHCJ !OTHER !TOTI 
I SAMPLE NO. I (TOL): I (BFB) # I (DCE) ~ I I OUT I 
1============1======1======1======1==1==1 

011 _____ 1 __ 1 __ 1_-I __ I I 
021 _____ 1 I I I__ I 
031 _____ 1 I I I ___ I 
041 _____ 1 I I I ___ I 
OSI _____ I I I I _____ I 
061 _____ 1 I I I _____ I 
071 _____ 1 I I I ___ I 
081 _____ 1 I I I ___ I 
091 _____ 1 I I I___ I 
101 _____ 1 I I I _____ I 
111 _____ 1 I I I _ ___,. _I 
121 _____ 1 I I I _____ I 
13 I _____ I I I I _____ I 
14 l _____ r I I I _____ I 
1sI _____ I I I I __ I_I 
161 ______ 1 I I ______ ! __ ! 
171 _____ 1 I I _____ I_I 
181 _____ 1 I I ____ I_I 
19I _____ I I I ____ I_I 
201 _____ 1 I I ____ I_I 
211 I I I I __ I ------ --- ---
22 I I I I ·I __ I ------ --- ---23 I ______ I I I ______ I_I 
24 I ______ J I I ______ I_I 
2Sl I I I I __ I ------ --- ---26 l ______ t I I ______ I_I 
271 ______ 1 I I ______ l_l ·4f 
281 ______ 1 I I ______ I_I .•If 
291 ______ 1 I I ______ I I 
301 _____ 1 I I _____ I_I 

SMCl (TOL) = Toluene-d3 
SMC2 (BFB) = Bromofluorobenzene 
SMCJ (DCE) = l,2-Dichloroethane-d4 

QC LIMITS 
(88-110) 
(86-115) 
(76-114) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D System Monitoring Compound diluted out 

FOR;.! II VOJ\-1 3/90 



2B 
SOIL VOLZ..TILE SYSTEM l·~ONITORING COMPOUND RECOVERY 

-.3 b Harne: _______________ _ Contract: ______ _ 

-.3 b Code: Case No.: SAS No.: SDG No. : 

-evel: (low'/med) 

page of - -

I EPA I SMCl I SMC2 I SMCJ !OTHER ITOTI 
I SAMPLE NO. I (TOL): I (BFB) ~ I (DCE) ~ I IOUTI 
1============1======1======1======1======1==1 

011 _____ I ___ I __ I ___ I __ I I 
021 _____ 1 ___ 1 __ 1 __ 1 __ 1-1 
0Jl _____ l ___ l __ l __ l __ l-1 
o .4 I _____ I ___ I __ I ____ l=I 
OSI _____ I ___ I __ I ____ I_I 
06I _____ I ___ I __ I ____ I I 
071 . I ___ I __ I ____ I-I 
08I _____ I __ I __ I ____ I-I 
09I _____ I ___ I __ I __ I-I 
101 _____ , ___ 1 ___ 1 ______ I-I 
111 _____ 1 ___ 1 __ 1 ____ I-I 
121 _____ 1 ___ 1 __ 1 ____ I_I 
lJI _____ I ___ I __ I __ I I 
14I _____ I __ I __ I ____ I-I 
lSI _____ I __ I __ I ____ ,-I 
161 · l ___ l __ l ____ l-1 
171 _____ 1 ___ 1 __ 1 ____ I-I 
181 _____ 1 , __ I ____ ,-I 
191 ____ l ___ , __ I ____ ,-I 
201 _____ , __ , __ 1 ____ ,-, 

211 _____ I __ I __ I ____ I-I 
22 , _____ l ___ , __ I ____ I-I 
231 _____ 1 ___ 1 __ 1 ____ 1-, 
24 I _____ I ___ I __ I __ I __ I-I 
2s1 _____ 1 __ 1 __ 1 __ 1 __ 1-1 
261 _____ 1 ___ , __ , ___ 1 __ 1-, 
27 , _____ l ___ l __ , __ , __ l-1 't 
281 _____ , __ , __ , __ , __ ,-, · . ;t 
291 _____ 1 ___ , __ , __ , __ ,-, 'f 
JOl _____ l ___ l __ l __ l __ l=I 

SMCl (TOL) = Toluene-dB 
SMC2 (BFB) = Bromofluorobenzene 
SMCJ (DCE) = l,2-Dichloroethane-d4 

QC LIMITS 
(84-138) 
(59-113) 
(70-121) 

: Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D System Monitoring Compound diluted out 

FORM II VOA-2 3/90 



I L\... 

\·,'ATE~ SEMI\.Oi.-2'•.7ILE SUR~OG~TE RECOVERY 

,e: ___________ _ Contract: _____ _ 

ode: Case No.: SAS No.: SDG No. : 

EPA I S 1 I S 2 I S 3 I S 4 I S 5 I S 6 I S 7 I S 8 I TOT I 
I SAMPLE NO. I (NBZ) # I (FBP): I (TPH): I (PHL): I (2FP) # I (TBP) # I (2CP) # I (DCB)# IOUTI 
1== =========1======1======1======1======1=====1=====1======1=====1===1 

011 _____ I __ I __ I __ I __ I __ I __ I __ I __ I I 
021 _____ 1 ___ 1 __ 1 __ 1 __ 1 ___ 1 ___ 1 ___ 1 ___ 1-.1 
OJ l _____ l ___ l __ l __ l __ l ___ l ___ l ___ l __ l-1 
04 l _____ l ___ l __ l __ l __ l ___ l ___ l ___ l ___ l-1 
osi _____ l ___ l __ l __ l __ l ___ l __ l ___ l ___ l-1 
06I _____ I __ I __ I __ I __ I __ I __ I __ I __ I-I 
_071 _____ 1 ___ 1 __ 1 __ 1 __ 1 ___ 1 ___ 1 ___ 1 ___ 1=1 
os1 _____ l ___ l __ l __ 1. I ___ I __ I ___ I ___ I I 
09 l _____ l ___ l __ l __ l __ l ___ l __ l ___ l ___ l-1 
101 _____ I ___ I __ I __ I __ I ___ I ___ I ___ I-___ I-I 
11 1 _____ 1 __ 1 __ 1 __ 1 __ 1 __ 1 __ 1 ___ 1 ___ 1-1 
121 _____ I __ I __ I __ I __ I __ I __ I ___ I __ I-I 
13 l _____ l __ l __ l __ l __ l __ l __ l ___ l ___ l-1 
14 l _____ l __ l __ l __ l __ l ___ l __ l ___ l __ l-1 
lSl _____ l __ l __ l __ l __ l ___ l __ l __ l __ l-1 
l?l _____ l __ l __ l __ l __ l __ l __ l __ l __ l~l 
17l _____ l __ l __ l __ l __ l __ l __ l __ l __ l I 

,1 _____ 1 __ 1 __ 1 __ 1 __ 1 __ 1 __ 1 __ 1 __ 1-, 
_;1 , _____ 1 __ 1 __ 1 __ 1 __ 1 __ 1 __ 1 __ 1 __ 1-
201 _____ 1 __ 1 1 __ 1 __ 1 __ 1 __ 1 ___ 1 __ ,-
211 _____ 1 __ 1 __ 1 __ 1 __ 1 __ , __ l ___ , __ ,-i 
221 _____ I __ I __ I __ I __ I ___ I I ___ I 1-1 · 
23 l _____ l __ l __ l __ l __ l __ l __ l __ l __ l-1 
24 I _____ I __ I __ I __ I __ I ___ I __ I __ I __ I I 
2s1 _____ I __ I __ I __ I __ I ___ I __ I ___ I __ I-I 
26I _____ I __ I __ I __ I __ I __ I __ I __ I __ I-I 
27 I _____ I __ I __ I __ I __ I __ I __ I , l __ l-1 
2s1 _____ I __ I __ I __ I __ I __ I __ I ~:tq __ l=I 
29I _____ I __ I __ I __ I __ I ___ I __ I -,~;:J ___ I I 
30l _____ l ___ l __ l __ l __ l __ l ___ l ___ l ___ l=I 

?cg e o f 

QC LIMITS 
Sl (NBZ) = Nitrobenzene-d5 (35-114) 
S2 (FBP) = 2-Fluorobiphenyl (43-116) 
SJ (TPH) = Terphenyl-dl4 (33-141) 
S4 ( PHL) = Phenol-d5 (10-110) 
S5 (2FP) = 2-Fluorophenol (21-110) 
S6 (TBP) = 2,4,6-Tribrornophenol (10-123) 
S7 (2CP) = 2-Chlorophenol-d4 (33-110) (advisory) 
S8 (DCB) = l,2-Dichlorobenzene-d4 (16 - 110) (advisory) 

~ Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate diluted out 

FCR:·1 II SV-1 3/90 



20 
SOIL SE!-11\IOLATILE SUKROGATE RECOVERY 

Lc b ~:a::ie: ------------ Contract: -------
b Code: Case No.: SAS !;o. : SDG No.: 

Level: ( low/med) ---

EPA I Sl I S2 I S3 I S4 I S5 I S6 I S7 I S8 ITOTI 
. SAMPLE NO. I (NBZ) # I (FBP) # I (TPH) ~ I (PHL) # I (2FP) ~ I (TBP) f I (2CP) # I (DCB)# IOUTI 
============1======1======1=====1=====1===== =====1=--====1=====1===1 

011 
021 
OJI 
041 
OSI 
061 
011 
08I 
09I 
101 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23I 
241 
2s1 
26I 
271 
281 
291 
JOI 

page of 

1- I I I I I I 
I I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I .. I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I I 
I I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I I 
I I I I I .. I ,,. 

·t ' I I I I I I "1~ 
. .-: 

I I I I I I 
I I I I I I 

QC LIMITS 
Sl (NBZ) = Nitrobenzene-dS (23-120) 
S2 (FBP) = 2-Fluorobiphenyl (30-115) 
S3 (TPH) = Terphenyl-dl4 (18-137) 
S4 (PHL) = Phenol-dS (24-113) 
S5 (2FP) = 2-Fluorophenol (25-121) 
S6 (TBP) = 2,4,6-Tribromophenol (19-122) 
S7 (2CP) = 2-Chlorophenol-d4 (20-130) (advisory) 
S8 (DCB) = l,2-Dichlorobenzene-d4 (20-130) (advisory) 

# Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate diluted out 

FOR!·l II sv-2 

l_: _I 
I_I 
I_I 
I_I 
I_ I 
1_: _· 1 
I_I 
I_ I 
I_I 
I_I 
I _I 
l_l 
I_I 
I_I 
I_I 

'-' I_I ,_ ,~. 
'-' '-' '-' I_I 
I_I 
l_l 
I_I 

'-' '-' l_l 
l_l 

3/90 



2E 
1 
• .",'\T::::=: PEST I CI DE Sl1RROG .;TE RECO\'ERY 

) r~ame: ___________ Ccnt :ract: ____ _ 

W b Code: s.;s ?,'o . : SDG No.: 

GC Column(l): ID: (mm) GC Column(2): -- ID: (mn) --

EPA ITCX llTCX 2 IDCB llDCB 2IOTHER jOTHER !TOTI 
I SAMPLE NO. I %REC # I %REC : I %REC # I %REC : I ( 1) I (2) IOUTI 
1==========1======1======1======1======1======1=====1==1 

011 I I I I I I I_I 
021 I I I I I I I_I 
OJI I I I I I I I_I 
041 I I I I I I I _ · 1 
051 I I I I I I I_I 
061 I I I I I I I_I 
07I I l I I I I 1_1 
OBI l I l I I I I_I 
091 I I I I I I I_I 
101 l I I I I I I_I 
111 I I I I I I I_I 
121 I I I I I I I_I 
131 I I I I I I I_I 
141 I . I I I I I I_I 
151 I I I I I I ,_, 
161 I I I I I I _I 
171 I I I I I I _I 
181 I I I I I I _I 
191 I 1 I I I I _I 
201 I I I I I I -' 211 I I I I I I -' 221 I I I I I I _I 
231 l I I I I I _I 
241 I I I I I I _I 
251 I I I I I I ·11 I 
26 I I I I I I I *I _ .. ,_ 
271 I I I I I I t I 
281 I I I I I I _I 
291 I I I I I I I 
301 I I I I I I -' 

ADVISORY 
QC LIMITS 

TCX = Tetruchloro-m-xylene (60-150) 
DCB= Decachlorobiphenyl (60-150) 

JI Column to be used to flag recovery values Tl' 

* Valu~s outside of QC limits 
D Surrogate diluted out 

FORH II PEST-1 3/90 



2F 
SOIL PESTICIDE SURROGATE RECGVERY 

t.'ar..e: --------------------- Contract: ______ _ 

Cod e: case No.: SAS No.: SDG No.: ----
Colu;;in(l): ID: (mm) GC Column(2): ID: ---

EPA ITCX llTCX 2IDCB llDCB 2IOTHER !OTHER !TOTI 
ISAMPLE NO. !%REC :!%REC :I%REC :1%REC :1 (1) I (2) IOUTI 
I========·. I====== I ====== I ======I====== I===== . I===== I=== I 

011 ____ I __ I __ I __ I __ I __ I __ I_I 
021 ____ 1 · I __ I __ I __ I __ I __ I_I 
0JI ____ I ___ I ___ I __ I __ I ___ I ___ I_I 
04l ____ l __ l __ l __ l __ l __ l __ l_l 
OSI I I __ I __ I __ I __ I __ I I 
061 ____ 1 · l __ l __ l __ l __ l __ l=I 
011 ____ I __ I __ I __ I __ I __ I __ I_I 
OSI ____ I __ I __ I __ I __ I __ I __ I_I 
09I ____ I __ I __ I __ I __ I __ I __ I_I 
101 ____ , __ 1 __ 1 __ , __ , __ , __ ,_, 
111 ____ l __ l ___ l ___ l __ l __ l __ l_l 
121 ____ l __ l __ l __ l __ l __ l __ l I 
131 __ ____._I __ I __ I __ I __ I __ I __ I-I 
141 ____ 1 __ , , __ , __ 1 __ , __ 1-, 

, lSI ____ I __ I __ I __ I __ I __ I __ I-- -, 
16I ____ I __ I __ I __ I __ I __ I __ I-- -, 
17I ____ I __ I __ I __ I __ I __ I __ I-. -I 
1s1 ____ I __ I __ I __ I l __ l __ l-1 
19I ____ I __ I ___ I __ I __ I ______ I-I 
201 ____ I ___ I ___ I __ I __ I _____ l~I 
211 ____ l ___ l ___ l __ l __ l ____ I I 
221 ____ I __ I ___ I __ I __ I _____ I-I 
23l ____ l __ l __ l __ l __ l ____ ,-: -, 

24 '----'---'---'--'--'--- ___ ,-I 2s1 ____ l __ l __ l __ l __ l ____ I-I 
26l ____ l __ l __ l __ l __ l ____ l-1 .) 
27l ____ l ___ l ___ l __ l __ l ____ l=I f 
2a1 ____ l ___ l ___ l __ l __ l ____ I I\ 
29I ____ I ___ I ___ I ___ I ___ I ______ I-I 
J0l ____ l __ l __ l __ l __ l ____ l=I 

a ge of 

ADVISORY 
QC LIMITS 

TCX = Tetrachloro-m-xylene (60-150) 
PCB= Decachlorobiphenyl (60-150) 

~ Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogate diluted out 

FORi·1 I I P::ST- 2 

___ (mm) 

3/90 



J.; 
l·.',\TER \.OL\TILE !·'..:..T:1IX S?IJ<E/J·U1,TRI>: S?I:<:: DUPLICJ...TE RECOVERY 

Contract: ------

Code: Case !Jo.: SDG No.: 

:-: :::rix Spike - E?,\ Sample ~Io.: 

I SPIKE I SAMPLE I MS I MS I QC. I 
J ADDED ICONCENTRATIONjCONCENTRATIONI % ILIHITSI 

I COMPOUND_ I . (ug/L) I (ug/L) I (ug/L) I REC # I REC. I 
1=======================1=========1=============1=============1======1======1 
! l,l-Dichloroethene ___ l _____ l _______ l ______ l ___ l61-1451 
1· ·Trichloroethene ____ l _____ l _______ l _______ l ___ j71-l20I 
1 3enzene ________ I ____ I ______ I _______ I-__ I 76-127 I 

Toluene ________ l ____ I ______ l _______ I ___ j76-125 I 
Chlorobenzene _____ l _____ l _______ l _______ l ___ j75-1JOI 
____________ I _____ I _______ I _______ I ___ l ___ l 

I SPIKE I MSD I HSD I 
I ADDED !CONCENTRATION! % % QC LIMITS I 

I COMPOUND I (ug/L) I (ug/L) I REC # I RPD # I RPD I REC. I 
i=======================1=========1=============1============1======1=====1 

l, 1-Dichloroethene ___ l ____ l ______ l ___ l ___ l 14 l 61-145f .. 
Trichloroethene ____ l _____ l _______ l ___ l ___ l 14 171-1201 
i3enzene ________ l _____ l ______ l ___ l ___ l 11 176-1271 
Toluene ________ l ____ l ______ l ___ l ___ l 13 176-1251 
Chlorobenzene _____ l ____ l ______ l ___ l ___ l \ 13 175-1301 
____________ l _____ l _______ l ___ l ___ 1·f I ___ I 

:~ 

Column to be used to flag recovery and RPO values with an asterisk 

~ Values outside of QC limits 

:=:..?D: ___ out of outside limits 
S=ike Recovery: --- out of ___ outside limits 

c:~ENTS: 

FORM III VOA-1 J/90 



JB 
SOIL VOL:'\TI LE l'-Lh.TRIX SPIKE/i-:.;TRIX SPIKE DUPLICATE RECOVERY 

ti a me: _______________ _ Contract: ______ _ 

Code: Case No.: SAS l~o.: SDG No. : 

r ix Spike - EPA Sample No.: Le v el: (lo...,/med) 

I SPIKE I SAMPLE I HS I HS I QC. I 
I ADDED ICONCENTRATIONjCONCENTRATIONj % jLIHITSI 

COMPOUND I (ug/Kg) I (ug/Kg) I (ug/Kg) I REC # I REC. I 
======================1=========1=============1===========1==---==1======1 
l ,1-Dichloroe'thene __ l ____ l ______ l - 1 ___ 159-1721 
!' richloroethene ____ l ____ I ______ I ______ I ___ I 62-137 I 
3enzene ________ I ____ I ______ I ______ I ___ I 66-14 21 
r oluene ________ I ____ I ______ l ____ ---'-_I ___ I 59-139 I 
:hlorobenzene _____ l ____ I ______ I ______ I ___ I 60-133 I 
___________ l ____ l ______ l ______ l ___ l ___ l 

I SPIKE I MSD I MSD I I 
I ADDED jCONCENTRATIONj % I % I QC LIMITS 

COMPOUND I (ug/Kg) l · (ug/Kg) I REC : I RPO # I RPO I REC. 1 · 
======================="! === .=====I============= I============ .. I==== I===== I 
l,1-Dichloroethene __ l ____ l ______ l ___ l ___ l 22 l59-1721 
Trichloroethene ____ l ____ l ______ l ___ l ___ l 24 162-137I 
Benzene ________ l ____ l ______ l ___ l ___ l 21 I 66-142 I 
Toluene ________ l ____ l ______ l ___ l ___ l 21 I 59-139 I 
Chlorobenzene _____ l ____ l ______ l ___ l ___ l 21 I 60-133 I 
___________ I ____ I ______ I ___ I ___ I ,. I ___ I 

,f.] 
._:{i 

Column to be used to flag recovery and RPD values with an asterisk 

Values outside of QC limits 

?D:_-=--- out of 
? ike Recovery: ----

'.=>!-0-l ENTS : 

outside l i mits 
out of outside limits 

FORM III VOA-2 J/90 



JC 
WATER SE:·iIVOU\TILE i-:;...T.RIX SPI:-;:::/:-;..;T.:UX SPIKE C'U?LICATE RECOVEKY 

Nar.ie : ___________ _ Contract: 

Code: Case t~o.: SAS No.: SDG No.: 

~atr ix Spike - EPA Sar.iple No.: 

I SPIKE I SAMPLE j MS I MS I QC. I 
I I ADDED ICONCENTRATIONICONCENTRATIONI % ILIMITSI 
I COMPOUND I (ug/L) I (ug/L) I (ug/L) I REC # I REC. I 
1--==-=---==-===========1=========1=============1============1======1======1 
I Phenol_-,.----,..-----I ____ I ______ I ______ I ___ I 12-110 I 
I 2-chlorophenol ____ l ____ l ______ l ______ l ___ l27-123I 
/ 1,4-Dichlorobenzene l ____ l _______ l _______ l ___ l36- 97I 
I N-Nitroso-di-n-pr·op-=-<TTl ____ l ______ l ______ l ___ l41-116I 
/ 1,2,4-Trichlorobenzene I ____ I _______ I _______ I ___ IJ9 - 981 
l - 4-Chloro-J-methylphenoll ____ l _______ l · I ___ I 23- 97 I 
I Acenaphthene _____ l ____ l ______ l _______ l . 146-1181 
I 4-Nitrophenol _____ l ____ l ______ l ______ l ___ llO- 801 
/ 2,4-Dinitrotoluene ___ l ____ l _______ l _______ l ___ l24- 961 
I Pentachlorophenol ___ l ____ l _______ l _______ l ___ l 9-1031 
I Pyrene ________ l ____ l ______ l ______ l ___ l 26-1271 
I _________ I ___ I _____ I _____ I __ I __ I 

I SPIKE I MSD I . l-15D j 
j ADDED I CONCENTRATION I %- % QC LIMITS I 

I COMPOUND I (ug/L) I (ug/L) I REC ~I RPD #I RPD I REC. I 
1======================1=========1=============1======1=====1====1===---= ·, 
I Phenol ________ l ____ l ______ l ___ l -I 42 112-11of 
I 2-Chlorophenol _____ l _____ l _______ l ___ l ___ l 40 ]27-1231 
I 1,4-Dichlorobenzene I ____ I _______ I ___ I ___ I 28 136- 97I 
I N-Nitroso-di-n-prop-=-<TTl ____ l ______ l ___ l ___ l 38 141-1161 
I 1,2,4-Trichlorobenzene I _____ I _______ I ___ I ___ I 28 139- 98f 
I 4-Chloro-3-rnethylphenoI! ____ I ______ I ___ I ___ I 1 42 123- 971 
I Acenaphthene-,--____ l ____ l ______ l ___ l ___ l ',f" 31 I 46-118 I 
I 4-Nitrophenol _____ l ____ l ______ l ___ l ___ l ,f so I 10- 801 
I 2,4-Di_nitrotoluene ___ l ____ j _______ l ___ l ___ l 38 124- 961 
I Pentachlorophenol ___ l ____ l ______ l ___ l _ __ l - so I 9-103 I 
I Pyrene ________ l ____ l ______ l ___ l ___ l 31 126-1271 
I _________ I ___ I _____ I __ I __ I __ I __ I 

(1) N-Nitroso-di-n-prcpylarnine 

~ Column to be used to flag recovery and RPO values with an asterisk · 
* Values outside of QC limits 

RPO: ___ out of outside limits 
Spike Recovery: --- out of· ___ outside limits 

--
JMJ1ENTS: 

FORM III SV-1 3/90 



3D 
SOIL SE:-;I\'0L:'..'?I!...E !·: .!..TRIX SPIKE/1~ATRIX SPIKE DUPLICATE RECOVERY 

...3 ::, Nane: Contract: ______ _ 

-2 b Code: Case Uo.: SAS No .: SDG No.: 

:a trix Spike - EPA S2~ple No . : Level: ( low/med) 

I SPIKE I SAMPLE I . MS I MS I QC. I 
I ADDED ICONCENTRATIONjCONCENTRATIONI % !LIMITS! 

COMPOUND I (ug/Kg) I (ug/Kg) I (ug/Kg) I REC # I REC. I 
============. ==========1=========1= ===========1=============1=====1======1 

Phenol_--,--______ I ____ I ______ I ______ ! ___ I 26- 90 I 
2-Chlorophenol ____ l ____ I ______ I ______ I ___ I 25-102 I 
1, 4-Dichlorobenzene l ____ l ______ l ______ l ___ l 28-104 I 
N-Nitroso-di-n-prop~l ____ l ______ l ______ l ___ l4l-126J 
1,2,4-Trichlorobenzene l ____ l ______ l ______ l ___ l38-107I 
4-Chloro-3-roethylphenoll ____ l ______ l ______ l ___ l26-103I 
Acenaphthene _____ l ____ l ______ l ______ l ___ l 31-137 f 
4-Nitrophenol _____ I ____ I ______ I ______ I ___ I 11-114 I 
2, 4-Dinitrotoluene ___ l ____ l ______ l ______ l ___ l 28- 89 I 
Pentachlorophenol ___ l ____ l ______ l ______ l ___ l17-109I 
Pyrene ________ l ____ l ______ l ______ l ___ l 35-142 I 

____________ I ____ I ______ I ______ I ___ I ___ I 

I I SPIKE I MSD I MSD 
I I ADDED I CONCENTRATION I % I % I QC LIMITS 
I COMPOUND I (ug/Kg) I (ug/Kg) I REC : I RPO ii I RPD I REC. 
1========================1=========1=============1======1====-~=1====1==- I 

I Phenol ________ l ____ l ______ l ___ l ___ l 35 126- 901 
I 2-Chlorophenol ____ l ____ l ______ l ___ l ___ l SO 125-lOZl 
I 1,4-Dichlorobenzene I ____ I ______ I ___ I ___ I 27 128-1041 
I N-Nitroso-di-n-prop~I ____ I ______ I ___ I ___ I 38 141-126I 
I 1,2,4-Trichlorobenzene I ____ I ______ I ___ I ___ I 23 138-1071 
I 4-Chloro-3-methylphenoll ____ l ______ l ___ l ___ l ~33 126-1031 
I Acenaphthene-,--____ I ____ I ______ I ___ I ___ I i 19 I 31-137 I 
I 4-Nitrophenol _____ l ____ l ______ l ___ l ___ l ,~~ so I 11-114 I 
I 2,4-Dinitrotoluene __ l ____ l ______ l ___ l ___ l 47 128- 891 
I Pentachlorophenol ___ l ____ l · - l ___ l ___ l 47 117-1091 
I Pyrene ________ l ____ l ______ l ___ l ___ l 36 135-1421 
I _________ I ___ I _____ I __ I __ I __ I __ I 

(1) N-Nitroso-di-n - propylarnine 

~ Column to be· used to flag recovery and RPO values with an asterisk 
* Values outside of QC limits 

RPO: ___ out of 
Spike .-Recovery: ---

outside limits 
out of outside limits 

COMMENTS: 

FOP..M III SV-2 3/90 



JE 
~~TE~ FEST:CIDE ~AT~IX SPIKE/~~TRIX SPI~E DU?LICATE RECOVERY 

~b r:ar,;e: Contract: -------------
L-.3 b Code: Case ::o. : SDG no.: 

Xatrix Spike - EPA Sa~ple No .: 

I SPIKE I SAMPLE I MS I MS I QC. I 
I ADDED ICONCENTRATIONICONCENTRATIONI % ILIMITSI 

I COMPOUND I (ug/L) I (ug/L) I (ug/L) I REC # I REC. I 
!========================!======== 1==== ========1~===========1=====1======1 
I gamma-BHC (Lindane) l ____ l ______ l ______ l ___ l 56-123 I 
{ Heptachlor ______ l ____ l ______ l ______ l ___ l40-1311 
I Aldrin-_______ l ____ l ______ l ______ l ,' 140-1201 
I Dieldrin _______ l ____ l ______ l ______ l ___ l52-126I 
I Endrin ________ l ____ l ______ I ______ I ___ I 56-121 I 
I 4,4'-DDT _______ I ____ I ______ I ______ I ___ IJS-1271 
I _________ I ____ I _____ I _____ I __ I __ I 

I SPIKE I MSD I. MSD I 
I ADDED !CONCENTRATION! % % I QC LIMITS 

I COMPOUND I (ug/L) I (ug/L) I REC #I RPD #I RPD I REC. I 
1========================1=========1=============1=============1======1..--===1 
I gat'll':'la-BHC (Lindane) I ____ I ______ I ___ I ___ I 15 l56-1231 
I Heptachlor ______ l ____ l ______ l ___ l ___ l 20 140-1311 
I Aldrin...,..._ _______ I ____ I ______ I ___ I ___ I 22 140-1201 
I Dieldrin _______ l ____ l ______ l ___ l ___ l 1a l52-1261 
I Endrin ________ l ____ l ______ l ___ l ___ ~ - 21 156-1211 
I 4,4'-DDT _______ I ____ I ______ I ___ I ___ W 27 138-1271 
l _________ l ____ l _____ l __ l __ r I __ I 

; Column to be used to flag recovery and RPO values with an asterisk 

* Values outside of QC limits 

RPD: ___ out of-.--- outside limits 
Spike Recovery: out of ___ outside limits 

CONJ-1ENTS: 

FORM III PEST-1 J/90 



JF 
SOIL ?:::s-:-1c:DE 1-:..:''ITRIX SPI~E/MATRIX SPIKE DUPLICATE RECOVERY 

2 b Name: ---------------'--- Contract: -------
-2 b Code: Case Po.: SAS No.: SDG No.: 

a trix Spike - EPA Sa~ple No.: 

I SPIKE l SAMPLE I MS I MS I QC. I 
I ADDED ICONCENTRATIONICONCENTRATIONI % ILIMITSI 

COMPOUND I (ug/Kg) I (ug/Kg) I (ug/Kg) I REC # I REC. I 
============= ·==========1=========1=============1=============1======1=~====1 
.gamma-BHC (Lindane) I ____ I ______ I ______ I ___ I 4 6-127 I 
Heptachlor ____ ::-_-_-_I ____ I ______ I ______ I ___ IJS-1301 
Aldrin ________ l ____ l ______ l ______ l ___ l 34-132 I 
Dieldrin _______ l ____ l ______ l ______ l ___ l31-134I 
Endrin ________ l ____ l ______ l ______ l ___ l 42-139 I 
4, 4 '-DDT _______ I ____ I ______ I · l ___ l 23-134 I 

____________ I ____ I ______ I ______ I ___ I ___ I 

I SPIKE I MSD I MSD I 
I ADDED ICONCENTRATIONI % I % I QC LIMITS 

I COMPOUND I (ug/Kg) I (ug/Kg) I REC ~ I RPO # I RPO I REC. I 
1=======================1=========1=============1======1= ====1=====1=====1 
I ga?nlila-BHC (Lindane) I ____ I ______ I ___ I ___ I SO 146-1271 
I Heptachlor ____ ::-_-_-_l ____ l ______ l ___ l ___ i 31 135-1301 
I Aldrin~ _______ I ____ I ______ I ___ I ___ I 43 134-1321 
I Dieldrin _______ l ____ l ______ l ___ l ___ l 38 131-1341 
I Endrin ________ l ____ l ______ l ___ l ___ l 1t45 142-139I 
1 4, 4 '-DDT _______ I ____ I ______ I ___ I ___ I t so 123-134 I 
I ________ I ____ I _____ I ___ I __ I ,~: I ___ I 

. Column to be used to flag recovery and RPO values with an asterisk 

* Values outside of QC limits 

RPO: ___ out of outside limits 
Spike Recovery: ---- out of ____ outside limits 

COMMENTS: 

FORM III PEST-2 3/90 



~ A E PA :::,~•,r .1.., .:.. 
\"OU-:~I LE ;-iE:"ir:Ou 3:..._;;:1-- Si:>~·:.\;: ·{ 

Contract: 

Code: Case No.: SDG No. : 

~ b File ID: Lab Sample ID: 

Da~e Analyzed: Time Analyzed: 

GC Column: ID: --- (mm) Heated Purge: (Y/N) 

I nstrument ID: 

THIS METHOD BL;NK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA L;B- LAB TIME I 
I SAJ1PLE 1'-'0. I S~J-lPLE ID I FILE ID I ANALYZED I 
I============ I============== I============= I========== I· 

011 I I I I 
021 I I I I 
03/ I I I I 
041 I I I I 
05/ I I I I 
061 I I I I 

, 071 I I I I 
081 I I I I 
091 I I I I 
101 I I I I 
111 I I I I 
121 I I I I 
131 I I I I 
141 I I I I 
151 I I I I 
161 I I I . I 
17/ I I I I 
181 I I I ' I 
191 I I I • .., I .... 
201 I I I - I 
211 I I I I 
221 I I I I 
231 I I I I 
241 I I I I 
251 I I I I 
261 I I I I 
271 I I I I 
281 I I I I 
291 I I I I 
301 I I I I 

- -,1-:J~EtiTS: 

; age of 
FORM IV VOA 3/90 



~9 EPA SAMPLE :JO. 
S E:i·:r:oL:"\TILE r-'.ETP.OD BL~NK SUl"J·!J\R.Y 

:_,.3 b Hame: Contract: -------
:...,2 b Code: Case )J o. SAS No . : SDG No. : 

=---a b File ID: Lab Sample ID: 

I nGtrument ID: Date Extracted: ------
Matri~: (soil/water) 

Level: ( low/med) 

Date Analyzed: 

Time Analyzed: 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA I LAB I LAB I DATE I 
I S~J-:PLE NO. I · SAMPLE ID I FILE ID I ANALYZED I 
l============J======= ·======1==============1==========1 

011 _____ 1 ______ 1 ______ 1 ____ 1 
021 _____ 1 ______ 1 ______ 1 ____ 1 
03 I _ _ ___ I ______ I ______ I ____ I 
04 I _____ I ______ I ______ I ____ I 
OSI I ______ I ______ I ____ I 
06 I _____ I ______ I ______ I ____ I 
011 _____ 1 ______ 1 ______ 1 ____ .l 
oa 1 · I ______ I ______ I ____ I 

09 '-----'------'------'----' 101 _____ 1 ______ , ______ 1 ____ 1 
11 l _____ r ~ ______ l ______ l 
121 _____ 1 ______ 1 ______ 1 ____ r · 
13 I _____ I ______ I ______ I ____ I 
14 I _____ I I ______ I ____ I 
lSI _____ I ______ I ______ I ____ I 
16I _____ I ______ I ______ I ____ I 
111 _____ 1 ______ 1 ______ · ____ I 

181 _____ 1 ______ ------ ____ I 
19 I _____ I______ ______ I 
201 _____ 1______ ______ . i I 
211 _____ 1______ ______ ,; I 
221 _____ 1 ______ ------ ____ I 
23 I _____ I ______ ------ ____ I 
24 I _____ I ______ ------ ____ I 
251 _____ 1 ______ ------ ____ I 

26 I _____ I ______ ------ -----' 
27 I _____ I ______ ------ -----' 
28 I _____ I ______ ------ _____ I 
291 · I _________________ I 
30J _____ I ______ ------ ---- I 

COMMENTS: 
-· 

-: e of 
FORM IV SV 

-· 

3/90 



(' 

Case J!o.: 

, j S ar.:ple ID: 

, .:: r ix: (soil/ ... •ater) 

_: l fur· Cleanup: (Y/N) 

~te Analyzed (1): 

: =e Analyzed (1): 

, strument ID (1); 

Contract: -----

SDG No. : 

L2':) File ID: 

Extraction: (SepF/Cont/Sonc) ---
Date Extracted: 

Date Ar.alyzed (2): 

Ti~e Analyzed (2): 

I~strument ID (2): 

= -Colur:-.n (1): ID: (~~) GC Column (2): -- ID: ___ (mm) 

THIS M~TEOD 3L;NK A??LIES TOT~~ FOLLOWING SA.HPLES, MS . AND HSD: 

E ?.?>. L~3 I DATE I DATE I 
I S.?~.K?LE ?iO. I S.~~P!...-E: ID I AN.;LYZED 11 ANALYZED 21 
1============1==============1==========1==========1 

011 I I I I 
021 I I I I 
OJI I I I I 
041 I I I I 
OSI I I I I 
061 I I I I 
071 I I I I 
031 I I I I 
091 I I I I 
101 I I I I 
111 I I I I 
121 I I I I . 
131 I I I I 
l:◄ I I I I 

-~ 151 I I I 
161 I I I : i 
171 I I I I 
lol I I I I 
191 I I I I 
201 I I I I 
21 I I I I I 
221 I I I I 
231 I I I I 
241 I I I I 
251 I I I I 
261 I I I I 

"'·\E!~TS: 

;:: 2ge of 
rC::::i I V ?I::ST 3/90 



s.:; 
\ "OU.. TI~ o;:c.~: IC l ~:STj:(l..TJ·::::::T F:::;.::or-1-:.~:cE cr.:::c:"'\ 

c:-::c,:-:or·v..:0?:00::::::::::::::: ( .::-f3) 

L~:> l~ar:ie: -------''-----
Contract: _______ _ 

o Code: Case ~Jo.: s.;s ~;o. : SDG Ho.: 

:....,;b File ID: BFB Injection Date: ------
I nstrur.;ent ID: c?B Injection Tize: ------
GC Col.uran: ID: ___ (r:in) Heated Purge: (Y/H) 

. % RELATIVE 
I m/e I ION ABUND~ .. NCE CRITERIA ___ I ABUNDJl..NCE I 
1=====1====--=================--===========------===1==--==========1 
I 50 I 8.0 - 40.0% of mass 95 · · I ________ I 
I 75 I 30.0 - 66.0% of mass 95 ___ -,--___________ I _______ I 
~- 95 I Base peak, 100% relative abunda~ce _________ l _______ l 
I 96 I 5.0 - 9.0% of ~ass 95 _______________ 1 _______ 1 
I 173 I Less than 2.0% of ~ass 174 _____________ 1 ___ ( )11 
I 174 I 50 . 0 - 120.0% of :mass 95 ______________ 1 _______ 1 
I 175 I 4.0 - 9.0 % of nass 174 ______________ 1 ___ ( )11 
I 176 I 93.0 - 101.0% of mass 174 _____________ 1 ___ ( )11 
I 177 I 5.0 - 9.0% of !:lass 176 _______________ 1 ___ ( )21 
l __ l _________________ _, __ I ______ I 

2-Value is% nass 176 1-Value is% ~ass 174 

-·-;rs CITT:CK JU>PLIES TO THE FOLLOWING S.?.-~?LES, HS, l-f..SD, BI.J. .. m<s, A.~D ST.A.ND.~_-::ws 

I EPA I LAB I L.~3 I DATE I TIHE I 
I SA.l.SPLE NO. I SJl.MPLE ID I FILE ID I ;.sALYZED I ~NALYZED I 
1==========1===========1 1==========1========1 

011 I I I I I 
021 I I I I I 
031 I I I I I 
04l I I I I I 
OSI I I I I :l I 
061 I I I I • i~~ I 
071 I I I I I 
OBI I I I I I 
091 I I I I I 
101 I I I I I 
111 I I I I I 

.12 I I I I I I 
13I I I I I I 
141 I I I I I 
151 I I I I I 
161 I I I I I 
171 I I I I I 
1a1 I I I I I 

-_19 I I I I I I 
201 I I I I I 
211 I I I I I 
221 _I I I I I 

page of - -
FORM 'J \'O,; J/90 



SB 
s ~:-: :;: ·: o u..Tr LE ORG;>JHC n;snnn'.E~JT PERFORY.J.J~CE CHECK 

DECAFLUOROTRI PHEt;YLPHOS Piill;E ( DFTPP) 

l ,'ar.:e: -------------
:-__.::b Code: 

:...ab rile ID: 

I nstrunent ID: 

Contract: ------
SAS l~o.: SDG No.: 

DFTPP Injection Date: ____ _ 

DFTPP Injection Time: -----

I % RELATIVE 
I ~/e I . ION ABUNDANCE .CRITERIA I ABUNDANCE I 
1---==1======--------======--========================1=============1 
! 51 I 30.0 - 80.0% of mass 198 ______________ 1 _______ 1 
J 68 I Less than 2.0% of mass 69 _____________ 1 ___ ( )11 
I 69 I Mass 69 relative abundance _____________ ! _______ ! 
J 70 I Less than 2.0% of mass 69 ______________ 1 ___ ( )11 
I 127 I 25.0 - 75.0% of mass 198 ______________ 1 _______ 1 
J 197 I Less than 1.0% of mass 198 _____________ 1 _______ 1 
I 198 I Base Peak, 100% relative abundance _________ ! _______ ! 
J 199 I 5.0 to 9.0% ·of mass 198 ______________ 1 _______ 1 
J 275 I 10.0 - 30.0% of mass 198 ______________ 1 _______ 1 
J 365 I Greater than 0.75% of mass 198 ___________ 1 _______ 1 
I 44 1 I Present, but less than mass 443 __________ 1 _______ 1 

J 442 I 40.0 - 110.0% of mass 198 _____________ 1 _______ 1 
I 443 I 15.0 - 24.0% of mass 442 ______________ 1 ___ ( )21 
I l _________________ ~ __ I ______ I 

1-Value is% mass 69 2-Value is% mass 442 

~.,IS CHECK APPLIES TO THE FOLLOWING SJl.11PLES, MS, MSD, BLANKS, AND STANDARDS: 

I EPA LAB LAB DATE TIME I 
I SAMPLE NO. I SAMPLE ID l FILE ID I ANALYZED I ANALYZED I 
1============1====--=======1============1========1=========1 

011 I I I I 
021 I I I I 
031 I I I I 
041 I I I : I 
OSI I I I t I 
061 I I I :•f! I 
071 I I I I 
OBI I I I I 
091 I I I I 
101 I I I I 

_ 11 I I I I I 
121 I I I I 
131 I I I I 
141 I I I I 
151 I I I I 
161 I I I I 
171 I I I I 

-181 I I I I 
191 I I I I 
201 I I I I 
211 ! I I I 
221 I I I . I 

page of 
FORH V sv 3/90 



~.-cL=-.:-: ::...::: 0:-'.C'-.:lICS 1::ITL\L c.;L1~:-:-...:..T10:~ DX:i',, 

.::2 i:ar::e: Co:.t :-a ct: ------------------- --------

.:; ::) Code: 

.7 strur:1ent ID: 

~ated Purge: (Y/!J) 

,C Column: 

C.Jse r:o . : s;..s No.: SDG l~o. 

C.Jlib:-atic~ c~:e(s): ------
Calibratio~ Ti~es: 

ID: ( ;n n ) ---
L;B FILE ID: RRFlO =_______ RRF20 =_______ I 
~-qfSO = _______ RRFlOO= _______ RRF200=_______ I 

---------------------------------,-----'---
! I I I I I _ I % 

COMPOUND IRRF10 1~~F20 IRRFso IRRF1001RRF2001 RRF I RSD I 
============================1======1===== ·1======1======1=====1======1=====1 
Cl:i_loromethane ________ l I ___ I I ___ I ___ I ___ I __ _ 
3romomethane ________ * ___ 1· I ___ I ___ I ___ I ___ I ___ * 
•;inyl ·chloride * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
Chloroethane-c-----,,------1 ___ I ___ I ___ I ___ I ___ I ___ I __ _ 
~ethylene Chloriae _____ l ___ l ___ l ___ l ___ l ___ l ___ l __ _ 
.~.cetone - l ___ l ___ l ___ l ___ l ___ l ___ l __ _ 
Carbon Disulfide ______ l ___ l ___ l ___ l ___ l ___ l ___ l __ _ 
1,1-Dichloroethene _____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
1,1-oichloroethane _________ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
1,~-Dichloroethene (total) I ___ I ___ I ___ I ___ I ___ I ___ I __ _ 
Chlorofonn ________ -=*---I ___ I ___ I ___ I ___ I ___ I ___ * 
1,2-Dichloroethane _____ * ___ I ___ I ___ I ___ I ___ I ___ I __ ,, 
2-Butanone_________ I ___ I ___ I ___ I ___ I ___ I ___ I __ 
1,1,1-Trichloroethane · * ___ I l ___ l ___ l ___ l ___ l __ _ 
Carbon Tetrachloride ____ * ___ l ___ l ___ l ___ ! ___ I ___ I ___ * 
3romodichloror::ethane ____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 

: 1,2-oichloro?ropane _____ l ___ l ___ l ___ l ___ l ___ l ___ l __ _ 
j cis-1,3-Dichloropro?ene ___ * ___ l ___ l ___ l ___ l ___ l ___ l ___ * 
i Tr ichloroethene _______ * ___ l ___ I ___ l ___ I ___ I ___ l ___ * 
I Dibromochloror:iethune ____ * ___ l ___ l ___ l ___ l ___ l ___ l ___ * 
I l,l,2-Trichloroethane ____ * ___ l ___ l ___ l ___ l ___ l ___ l ___ * 
I Benzene __ -,--,-,-. ______ * ___ l ___ l ___ I ___ l ___ I ·•if I ___ * 
I trans-1, 3-Dichloropropene_* ___ I ___ I ___ I ___ I ___ I "i I ___ * 
I sromoforr.i _________ * ___ l ___ I ___ l ___ l ___ l ___ I ___ * 
I ~-Methyl-2-Pentanone ____ l ___ l ___ l ___ l ___ l ___ l ___ l __ _ 
12-Hexanone _________ l ___ l ___ l ___ l ___ l ___ l ___ l 
jTetrachloroethene . * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
ll,1,2,~-Tetrachloroethane_* ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
I Toluene ___________ * ___ ! ___ I ___ I ___ I ___ I ___ I ___ * 
I Chlorobenzene ________ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
IEthylbenzene ________ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
I styrene __________ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
!Xylene (total) _______ * ___ I ___ I ___ I ___ I ___ I ___ I __ * 
1-===_===· ===================1======1======1======1======1======1======1=====1 
!Tolue·ne-da - I - I ___ I . I ___ I - I - I ___ I 
J 3romofluorobenzenc _____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
I l,2-Dichloroethc.!:ie-d4 ____ 1 ___ 1 __ I __ l ___ l ___ l ___ l 

'-=-----=---,-----:----:--=--I ___ I - I·- I ___ I · I ___ I __ 
• Co~pounds wich rcc~ired ~ini~uD RRF ~~j ~axi~urn %RSD values. 

All other co~?ounds ~ust ~eec a ~ini~~~ RRf of 0.010. 

FOR:~ VI ··:O,\ 3/90 



C.::se 1:0.: s.=-.s ::o.: SDG l~o.: 

: .-,s tru~ent ID: 

Calibraticn Ti~es: 

! L;B FILE ID: RRF20 = _______ RRFSO =_______ I 
i :.:>_~FBO = _______ RRF120= _______ RRF160=_______ I 

-------------------------:------;-----;----- '---
I I I % 
1 COMPOUND IRRF20 IRRFSO IRRFBO IRRF1201R..~Fl60I R..~F I RSD I 
/============================1======1===---1=-====1======1======1======1=====1 
i ?he nol . * . I ___ I ___ I ___ I ___ I ___ I ___ * 
fbis(2-Chlorcethyl)ether ___ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
12-chlorophenol _______ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
l 1·;J-Dichlorobenzene _____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
; l, ~-Dichlorobenzene _____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
1 l,2-Dichlorcbenzene _____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
12 -Methylphenol _______ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 

12 ,2'-cxybis(l-Chlorc?rcpar.e) I ___ I ___ I ___ I ___ I ___ I ___ I __ _ 
1~-Methylphenol _______ * ___ I ___ I ___ I ___ I ___ I ___ I * 
1~:-Hitroso-di-n-prcpyla;;1ine_* ___ l ___ l ___ l ___ l ___ l ___ l ___ * 
l i-:exachloroethane ______ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
l~;itrobenzene ________ * ___ l ___ l ___ l ___ l ___ l ___ l ___ * 
, - - ..,phorone _________ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
I .litrophenol ________ * ___ l ___ l ___ l ___ l ___ l ___ l ___ * 
l~,4-Dimethylphe;;ol _____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
jbis (2-Chloroethoxv)z:-.ethane * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
I 2, 4-Dichloropher:ol ____ ~_* ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
l l, 2, 4-Trichlorobenze;;e ___ * ___ I ___ I ___ I ___ I · I ___ I ___ * 
1:;aphthalene ____ ~ ____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
1~-Chloroaniline ___________ I ___ I ___ I ___ I ___ I ___ I ___ I 
IP.exachlorobutadiene _________ I ___ I ___ I ___ I ___ I ___ I I 
l4-Chlor6-J-methylphenol ___ * ___ I ___ I ___ I ___ I ___ I ___ I * 
I 2-Hethylnaphthalene _____ * ___ l ___ l ___ l ___ l ___ li I ___ * 
IHexachlorocyclopentadiene_J ___ I ___ I ___ I ___ I ___ Q I __ _ 
12, 4, 6-Trichlorophenol ____ * ___ l ___ l ___ l ___ l ___ r I * 
12,4,5-Trichlorcphenol ____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
12-Chloronaphthalene _____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
I 2-Nitroaniline __________ I ___ I ___ I ___ I ___ I ___ I __ _ 
I Dinethylphthalate __________ I ___ I ___ I ___ I ___ I ___ I __ _ 
1;..cenaphthylene _______ * ___ I ___ I ___ I ___ I ___ I ___ I * 
12, 6-Dinitrotoluene _____ * ___ I ___ I ___ I ___ I ___ I ___ I ___ * 
I J-Nitroaniline __________ I ___ I ___ I ___ I ___ I ___ I ___ I 
IAcenaphthene ________ * ___ I ___ I ___ I ___ I ___ I ___ I * 
12, 4-Dinitrcphenol __________ I ___ I ___ I ___ I ___ I ___ I ___ I 
14-Nitrophenol ____________ I ___ I ___ I ___ I ___ I ___ I - I 
I Dibenzofuran ________ * ___ I . I ___ I ___ I ___ I ___ I ___ * 
12 4-0initrotoluer.e _____ * ___ I ___ I ___ I ___ I ___ L. ___ I ___ * 

I ------------- ---'---' I ___ I ___ , ___ I __ _ 
· .ornpounds ~ith required ~1~1nu~ RRF a~d naximun %RSD values .. 
All other corr.pounds nust ;.:eet ,3 nini;:-.~:::: RRF of 0.010. 
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SE..'-11\'CL\TILE c~c.::....:J lCS 1N l 'l.1AL Lr.L.10.tV->lJ.v., .... .----. •• • 

. :: :J ::c.~.e: 

:::!J Cece: 

:-,s ;:.r w::: ent ID: 

LZi. B FILE ID: 
~F30 = 

Contract: ______ _ 

Case i:o. : s.;s No. : SDG No.: 

Calibration Date(s): ------

Calibration Times: 

RRF20 = ______ _ RRFSO = ------
RRF120= RRF160= ------- ------

-
-

CO?-~POUND RRF20 RRFSO RRF80 RRF120 RRF160 RRF 
---------------------------- ---- ===== ----- =====-= ----- ------------ ----- ------ ------~ 

.?.. 
C 
D 
r 
? 
3 
3 
3 

· c 
, b 
l o 
lB 
!B 
! B 
l r 
l o 
; 

B 

) i e thy lphthala te 
-Chlorophenyl-phenylether_* 

' luorene * 
-~h troaniline 
,6-Dinitro-2-methylphenol_ 
-Nitrosodiphenylanine (1) 
-Bro~ophenyl-phenylether-=* 
exachlorobenzene * 
entachlorophenol * 
henanthrene * 
nthracene * 
a'rbazole I i-n-butylphthalate 
luoranthene * yrene * 
utylbenzylphthalate I ,3'-Dichlorobenzidine 
enzo(a)anthracene * 
hrysene * 
~s(2-Ethylhexyl)phthalate_, 
1-n-octylphthalate 
enzo(b)fluoranthene * . ~-

enzo(k)fluoranthene * 4.-
~ 

4.-
~ 

enzo(a)pyrene * 
-~ 

ndeno(l,2,3-cd)pyrene * 
ibenz(a,h)anthracene * 
enzo(g,h,i)perylene * 

% 
RSD 

----------

/ 

' 
' 
' 

, 
, 
, 
, 
., 
., 

* 
* 
.. 
,I 

-------------------------------====================================--------
Nitrobenzene-dS -------2-Fluorobiphenyl _______ * ___ , __ _ 
Terphenyl-dl4 ________ * __ _ 
Phenol-dS ___________ * __ _ 

2-Fluorophenol.......,.... _ ___,,-----*---
2,4,6-Tribromophenol -----2-Chlorophenol-d4 * .·. ------ ___ , __ _ 
1,2-D1chlorobenzene-d4 * 
-----,----,-,----------'---

( l) Cannot be separated from Diphenylamine 
* Corr.pounds with required minimum RRF and maximura %RSD values. 

All other compounds must meet a mini~un RRF of 0.010. 

FORM VI SV-2 3/90 
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0 C 
?" :: s:-: ,:rc:.: 1 :::7j_':._7~ Ct-. 7--~~~\ ·t:: · .. -· :: l.. ... f ~! ::~L:.: c:.:-:J\~::~::T ,\ !;.\LY1~ES 

Case :: o. : S .\S ::o.: S DG l~o. : 

-. s : t · c ::-. e n t I D : 

ID: C3tc(s) ;..r.~ly:ed: 

I RT OF sT,;~:u?-.RDS . I !-:EA!~ I RT \.JIN DOW 

I C01·!POUND J LOW I. MID I HIGH I RT I FROM I TO I 
1=====================1======1===--1-----1======1======1======1 
I alpha-3liC _____ I ___ I . I ___ I ___ I ___ I ___ I 
I beta-3EC ______ I ___ I ___ I ___ I ___ I ___ I ___ I 

__ I delta-Enc __ ....;...._ ___ I ___ I I ___ I ___ I ___ I ___ I 
I gam~a-BHC (Lindane)_I ___ I ___ I ___ I ___ I ___ I ___ I 

I Eeptachlor _____ l ___ l ___ l ___ l ___ l ___ l ___ l 
I Aldrin ____ .....,..-,,---_ I ___ I ___ I ___ I ___ I ___ I ___ I 
I Heptachlor epoxide I ___ I ___ I ___ I ___ I ___ I ___ I 

I Encosulfan I ____ I ___ I ___ I ___ I ___ I ___ I ___ I 
I Dield::-in ______ l ___ l ___ l ___ l ___ l ___ ! ___ I 
I 4,4'-DDE ______ l ___ l ___ l ___ ! ___ I ___ I ___ I 
I Endrin _______ l ___ l ___ ! ___ I ___ I ___ I ___ I 
i Endosulfan II ____ l ___ l ___ ! ___ I ___ I ___ I ___ I 

~l ~,{ '-DDD _____ l ___ l ___ l ___ l ___ ! __ __,,I ___ I 
I Endosulfan sulfate I ___ I ___ I ___ I ___ I ___ I ___ I 
I 4,4 '-DDT _____ l ___ l ___ l ___ l ___ l ___ l ___ l 
I Metho"xychlor ____ l ___ l ___ l ___ l ___ l ___ l __ ,;_._I 
I Endri:1 ketone ____ l ___ l ___ l ___ l ___ l ___ l ___ l 
I Endrin aldehyce · I ___ I ___ I ___ I ___ I ___ I ___ I 
I alpha-Chlordar:c ___ l ___ l ___ l · l ___ l ___ ,I ___ I 
l ga;';'i~a-Chlcrdane~ __ I ___ I ___ I ___ I ___ I ___ I ___ I 
1===================1======1=====1=====1=====1======1======1 
I Tetrachloro-~-xylenej ___ l ___ l ___ l ___ l ___ l ___ l 
I Decachlorobiphenyl I ___ I ___ I ___ I ___ I ___ I "'' I 
I ________ -_I __ I __ I __ I __ I __ I J I 

* Surrogate retention times are measured from Standard Mix A analyses . 

Retention time windo~s are± 0.05 minutes for all compounds that elute 
before r.eptachlor epoxide, ±0.07 rni~utes for all other compounds, 
except ±0.10 minutes for Decachloro~iphenyl. 

FO?.:·! 'JI ?::ST-1 J/90 



~::s:-1c~c1 ~ ~:: ~Tl .'".. ~ c .\Li !; ;0\ ·r:-...:.\:: \..:: ... s~::..::L:: c-::-: ~c.:;::! :T ;-.. ;: .,'\:_,·:··;· I:s 

. : .. : :-- -~ Co:1t=-2.ct: -------
·-cce: C.::se 1:0. S/,S ::o. SDG 1:0.: 

:= : ::c::-.2nt ID: L,.:: v cl ( :-: lo·.J): lo·"• r.iid h ic:;h 

-~ :J l\ . ..:::-.;i: ID: (::-.:::) D.:: t e ( s ) .; n 3 l y z. e d : 
--

CALIBR;TIOH F:-.CTO~S I 
co:-:?OU!~D I LOW I MID I HIGH I ViEr.H I %RSD I 

-===================1==========1==========1==========1===========1======1 
2 l::-h2.-2:-:c I I I I I I 
::,2:2.-s:-:c ______ l _____ I _____ I _____ I _____ I ___ I 
c: 2 l r.a-BEC ______ I _____ I _____ I _____ I ______ I ___ I 
c .=..:-:-.::1a-EEC (Linda.:e) I _____ I _____ I _____ I · 1 ___ 1 
:~-= ?tech 1 or - I _____ I _____ I _____ I ______ I ___ I 
.~ . .::. c:-in ______ l ____ l ____ I ____ I _____ I ___ I 
:--:~~ta.chlor epoxice I _____ I _____ I _____ I ______ I ___ I 
::::-, •.:csulfa n I -l I I I I I ----: .:.el ,::ri.;; _____ I ____ I ____ I ____ I _____ I ___ I 
; , ~ '-DD::: _____ l ____ l ____ l ____ l _____ l ___ l 
::::-.cri:1 ______ l ____ l ____ l ____ l _____ l ___ l 
::=:-:.::.csul .fan II ___ I _____ I _____ I _____ I ______ l ___ I 
~, t._' -DD:) _____ l ____ l ____ l ____ l _____ l ___ I 
7 ~csulfan sulfate_l _____ l _____ l _____ l ______ l ___ l 

• I -DDT _____ l ____ , ____ I ____ I _____ I ___ I 
>:ethoxychlor ____ l _____ I _____ I _____ I ______ I ___ I 
:":;;::r i:1 :-:etone ___ l _____ l _____ 1 _____ I ______ I ___ I 
::::-;:::- i n alc:ehyde __ l _____ l _____ l _____ l ______ l ___ l 
2.~?:-:2.-Chlcrdane ___ l _____ l _____ l _____ l ______ l ___ l 
s~::-.:::-=.-Chlordane ___ l _____ l _____ l _____ l ______ l ___ l 

,====================1=========1=========1==========1===========1======1 
7et:r2.chloro-m-xylene.l _____ l _____ l _____ l ______ l ___ l 
;)ecachlorobiphenyl_l _____ l _____ l _____ l ______ li I 
___________ l ___ _ _ l _____ l _____ l ______ .tr I 

{t 

Surrogate calibration facto~ ·are ~easured from Standard Mix A analyses. 

~SJ ~~st be less than or equal 20.0 % for all co~pounds except the 
i r=ogates, ~here %RSC ~ust be less than or equal to 30.0%. Up to 
:o :a=get co~pou~~s, but not surrogates , ~ay have IRSD greater than 
; .0 % ~ut less than or equal to 30.0~ . 
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;::-::::s:- :::c::i:2:::: : ~ : ~ ; : _: .. ~ C ,·._ L ":: 2:=:.; , :.1. L ·., , _ _.: .. .._ - ·- - ........... .. -· - · -

: : .3 :-:-.c: Co:.:r~~-=t: 

._- ~= Case 1:0.: Sl,S ::o . : SDG ::o. : 

::-u:-:-.e r.t ID: Datc(s) ,'., naly22d: 

·..: 2. '..; :7. :1: Ii): ( r:-;;-::) 

I A>iOUNT I RT h'INDOhl I CALIBRATIO~J I 
-, co:-:Pou:rn I (ng) IPEAKI RT I FRO!·! I TO I FACTOR I 
1=====================.J========1====1======1======1======J---========1 
I Toxaphene I I *l l I l I I 
I I I *2 I I I I I 
I I I *3 I I I I I 
I l - I 4 I I I I I 
I I I _S_I I I I I 
I Aroclor 1016 I I *l I I I I I 
I I I *2 I I I I I 
I I I *3 I I I I I 
I I I 4 I I I I I 
I I I 5 I I I I I 
I ;..reeler , - ., , 

- L - - I I *l I I I I I 
I I I *2 I I I I I 
I I I *3 I I I I I 
I I I 4 I I I I I 

, I I I_S.:_I I - I I I 
Aroclor 1232 I I *l I I I I I 

I I *2 I I I I I 
I I I *3 I I I I I 
I I I 4 I I I I I 
I I l_S_ I I I I I 
I Aroclor 1242 I I *l I I I I I 
I I I *2 I I I I I 
I I I *3 I I I I I 
I I I 4 I I I I I 
I I I_S_I I I I I 
I Aroclor 1248 I I *l I I I I \ I 
I I I *2 I I I I -~-~t ·· I 
I I I *3 I I I I i~ I 
I I I 4. I I I I I 
I I I 5 - - I I I I I 
I Aroclor 1254 I I *l I I I I I 
I I I *2 I I I I I 
I I I *3 I I I I I 
I I I 4 I I I I I 
I I I 5 I I I I I 
I Aroclor 1260 I I *l I I I I I 
I I I *2 I I I I I 
I I I *3 I I I I I-
I I I 4 I I I I I 
i - I I 5 I I I I I 

I I I -- I I I I 

* De;iotes required peaks 
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_.:-::J ~,·a:-:-.~: CC :-J ~ :· 2 Ct ----------------
:_~ ::, Code: C2se ::o . s.;s :~o. S DG 1:0. : 

~c colu~n ( 1) : ID: ___ (r.,::i) I;-istru:::ent ID (1) 

=:: ? ,; s a r.: !? 1 e N o . ( S t a r; c: 2 r d l ) : Lab Sa mple ID (1): 

~ate Analyzed (1): Ti::-.~ Jl.nalyzed (1): 

I ANALYTE !RESOLUTION! 
I=============----------- I RT I ( % ) . I o11 ~-----===1=-----1=====-----I 

021 . I ___ I ____ I 
OJ I ___________ I ___ I ____ I 
o 4 I====================== I ___ I ____ I OSI I ___ I I 
o 6 I==============-=--=--=--=--=--=--=--= I ___ I ____ I 07 I ___________ 1 ___ 1 ____ 1 
oa 1 ____________ 1 ___ 1 ____ 1 
09 I ___________ I ___ I ____ I I __ I ____ I 

GC Colurr,n (2): ID: ___ (nm} Instrunent ID (2): 

~?A Sa~ple No. (Standard 2): Lab Sample ID (2): 

Date Analyzed (2): Tirr.e Analyzed (2): 

I I ANALYTE I IRESOLUTIONI 
!==========----=----- I rtT I (%) l 011 -------===--1======1==========1 

021 ___________ 1 ___ 1 ____ 1 
03 I ____________ I ___ I ____ , 

04 ,------------'---'----' 
05 ,-----------'---'----' 061 ___________ 1 ___ 1 ____ 1 
07 l ____________ l ___ l ____ l 
oa I ___________ I ___ I ____ I 

09 I_ -:=====================I ___ I ____ I I __ I ____ I 

; 

:r· 
J 

Resolution of two adjacent peaks nust be calculated as a percentage of the 
height of the smaller peak, and wust be greater th~~ 0r equal to 60.0%. 
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. b Code: SDG r:o.: 

I n stru;:-.e:.t ID: Tir::e: -----

L-3!:J File ID: I ;; i t: . C 2 l .:. :: . D 2 -C c ( s ) : -----

r.eated Purse: (Y/!~) 

GC coiu~n: ID: 

I MIN I I 1-~X I 
I COHPOU!W . I R~: I RR:50 I RRF I %D I %D I 
1====================---=-===1======1===~==1=====1======1====1 
JChloro;nethar;e _______ l ___ l ___ l I ___ I I 
!Browometha~e ________ l ___ l ___ l0 .100 1 ___ 125.0I 
jVinyl Chlcric.e _______ l ___ l ___ j0.1001 ___ 125.0I 
!Chloroethane ________ l ___ l ___ l I ___ I I 
!?·~ethylene Chlor.:.de _____ l ___ l ___ l I ___ I I 
I Acetone--,---.,......,-------I ___ I ___ I I ___ I I 
!Carbon Disul.:ic.e ______ l ___ l ___ l l ___ l I 
ll,l-Dichlorcet~e~e _____ l ___ l ___ lO.lOOl ___ l25.0l 
ll,l-Dichlorcetha~e __ __,. __ I ___ I ___ I0.2001 ___ 125.0I 
l.1,2-Dichlorcet1;ene (tot.al) i ___ l ___ l I ___ I I 
JChloroforn _________ l ___ l ___ l0 .2 001 ___ 125.0I 
ll,2-Dichlorcethar.e _____ l ___ l ___ lO .lOOl ___ l25.0l 
12-Butanone _________ l ___ l ___ l I ___ I I 
ll,1,l-Trichloroethane ___ l ___ l ___ lO.lOOl ___ l25.0I 
!Carbon Tetrachloric.e ! ___ 1 ___ 10.1001 ___ 125.0I 
!Bro~odichloro~etha~e ____ l ___ l ___ l0.2001 ___ 125.0I 
11,2-Dichloropro~a:-:e ____ l ___ l ___ l l ___ l I 
jcis-l,J-Dichloro~=cpene __ l ___ l ___ l0.2001 ___ 125.0I 
!Trichloroether.e ______ l ___ l ___ l0.3001 ___ 125.0I 
IDibro~ochloro~etha~e ____ l ___ l ___ lO.lOOl ___ l25 . 0I 
ll,1,2-Trichlorcet~ane ___ l ___ l ___ lO .lOOj ___ l25.0~ 
IBenzene __________ l ___ l ___ 10.soo1 ___ 12s. ~ 1 
jtrans-l,J-Dichlorc?=cpe~e_ l ___ l ___ lO.lOOl ___ l25.dl 
I Bro:r.:oform _________ l ___ l ___ l 0.100 l ___ l 25. o I 
14-Xethyl-2-Pentanc:-:e ____ l ___ l ___ l I ___ I l 
12-Hexanone _________ l ___ l ___ l I ___ I I 
1Tetrachloroethene _____ l ___ l ___ l0.200l ___ l25.0I 
ll,1,2,2-Tetrachlorcethane l ___ l ___ 10.soo1 ___ 12s.01 
!Toluene _________ -==I ___ I ___ I0.4001 ___ 125.0I 
!Chlorobenzene _______ l ___ l ___ l0 .5 001 ___ 125.0I 
IEthylbenzene ________ l ___ l ___ 10 .1001 ___ 12s.01 
IStyrene __________ l ___ l ___ 10.Joo1 ___ 12s.01 
!Xylene (total) ______ l ___ l ___ 10.Joo1 ___ 12s.01 
1============================1======1======1=====1======1====1 
!Toluene-da ________ l ___ l ___ l ·1 ___ 1 I 
l~rornofluorobenzene _____ l ___ l ___ l0 .2 001 ___ 125.0I 
ll,2 -Dichlorcethan~-ct; ___ I ___ I ___ I ___ I ___ I I 
I ~:-:----------- I __ I ~_I __ I __ I . I 

All other cc:-:-.oour.-::s T'.',ust ;;.eet a ;:-. .:.:1inurn RRF of 0.010. --
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S :::::-: :i: \'O !_-\Tl:_:: C0:: ·:-: :::..•I::-.; C,\ L l [: ;::_.·,,· l C:, C: i ::.1... :-

.- .:: :-.(? Cont.r.:ict: 

:cd,2: Case ::o. : s,·,s 1:0. S DG ?:o. : 

:·c:-:-. ent:. ID: Calibration Date: ------ Tine: -------

: :le ID: I:. i ~ . Ca l i b . Oa t e ( s ) : -------
Init. Calib. Ti~es: 

I MIN I I MAX I 
I co;-~POUl~D I RRF I RRFSO I RRF I %0 I %D I 
I==========-·================= I====== I====== I===== I====== I==== I 
I Fhenol-c--:--------:----'---I ___ I 0.800 I ___ ! 25. O I 
/bis(2-Chloroethyl)ether __ l ___ l · J0.700J ___ l25.0I 
j 2-Chlorophenol _______ l ___ l ___ l o. soo l ___ l 25. O I 
/1,J-Dichlorobenzene ____ l ___ l ___ l0.6001 ___ 125.0) 
/ l,<-Dichlorobenzene ____ l ___ l ___ lO.SOOl ___ l25.0j 
ll,2-Dichlorobenzene ____ l ___ l ___ l0.4001 ___ !25.0J 
12-Methylphenol _______ l ___ l ___ l0.7001 ___ 125.0I 
12,2'-oxybis(l-Chloropropane) l ___ l ___ l I ___ I I 
I~ -Viethylphenol ____ -,-__ l ___ I ___ Io. 600 l ___ l 25. O I 
/ N-Nitroso-di-n-propylanine_l ___ l ___ l0.5001 ___ 125.0I 
Jnexachloroethane ______ l ___ l ___ l0.3001 ___ 125.0I 
JNitrobenzene ________ l ___ l ___ l0.2001 ___ 12s.01 
I Isophorone _________ l ___ l ___ l O. 400 I ___ I 25. 0 I 
12-Nitrophenol ________ l ___ l ___ lO.lOOl ___ l25.0I 
!2,4-Dimethylphenol _____ l ___ l ___ l0.2001 ___ 125.0I 
lbis(2-Chloroethoxy)rnethane I ___ I ___ JO.JOOl ___ l25.0J 
12,4-Dichlorophenol ____ ==I ___ I ___ I0.2001 ___ 125.0I 
ll,2,4-Trichlorobenzene ___ l ___ l ___ l0.2001 ___ 125.0I 
jNaphthalene--,.. _______ I ___ I ___ I0.700l ___ l25.0I 
I <-Chloroaniline-_____ l ___ l ___ l l ___ l I 
I ;-{exachlo.robutadiene _____ l ___ l ___ l I ___ I I 
14-Chloro-3-rnethylphenol __ l ___ l ___ Jo.2001 ___ 12s.01 
l2-Methylnaphthalene ____ l ___ l ___ l0.400I ___ J25.0I 
!Hexachlorocyclopentadie~e I ___ I ___ I I ___ I I 
l2,4,6-Trichlorophenol __ ~:1 ___ I ___ I0.2001 ___ 12s.01 t 
12,4,S-Trichlorophenol ___ l ___ l ___ l0.2001 ___ 12s.01 J 
12-Chloronaphthalene ____ l ___ l ___ l0.8001 ___ 125.0J 
12-Nitroaniline _______ l ___ l ___ l I ___ I I 
!Dimethylphthalate _____ l ___ l ___ l ! ___ ! I 
1Acenaphthylene _______ l ___ l ___ ll.JOOl ___ l25.0J 
]2,6-Dinitrotoluene _____ l ___ l ___ l0.2001 ___ 125 . 0I 
I J-lHtroaniline _______ l ___ l ___ l I ___ I I 
IAcenaphthene ________ l ___ l ___ lO.aoo1 ___ 12s.01 
12,4-Dinitrophenol _____ l ___ l ___ l 1 ___ 1 I 
1~-Nitrophenol _______ l ___ l ___ l I ___ I I 
IDibenzofuran ________ l ___ l ___ l0.8001 ___ 125.0I 
12.~-Dinitrotoluene _____ l ___ l ___ l0.2001 ___ !25.0I 
I---:--:------------' -----e-l -,---_ I __ I . I I 

All other compounds ~ust ~cet a minimum RRF of 0.010. 
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, ~ 
:..~ ::::-'.I\"OL~-.'?'i L:::: co:;TIJ:i.JJ!:G C.-\ !...I :.:?./,: :...:.: : C:: ~c:-: 

·-· :: .. : ~.c: -------------

Case 1:0 . : S ,\S '. .' o.: 

Calibration C~ t ~: T i r.ie: -----
·:.; :-- .:.le ID: Init. Cali!:> . C'.:::t<2(s): ------

Init. Calib. Ti~es: 

I MI!; I I 1-Ll-\X.I 
l C01QOutJD · I RRF I RRFSO I R..~F I ~D I ~D I 
!===========================1======1======1=====1======1====1 
! Diethylphthalate ______ l ___ l ___ l I ___ I I 
1~-Chlorophenyl~phenylether_l ___ l ___ lO.coo1 ___ 12s.01 
I Fluorene ___________ l ___ l ___ l o. 900 l ___ l 25. o I 

· 1 ~-Nitrcaniline _______ l ___ l ___ l l ___ l I 
1,,6-Dinitro-2-methylphenol l. ___ l ___ l I ___ I I 
I >:-i./it:-csodiphenylanine (1)-I ___ I ___ I l ___ l l 
1~-3ro~ophenyl-phenylether-=I ___ I ___ IO.lOOl ___ l25.0j 
j~exachlorobenzene ______ l ___ l ___ l0.1001 125.0I 
J?entachlorophenol ______ l ___ l ___ l0.050! ___ 125.0I 
J?henanthrene ________ l ___ l ___ J0.7001 ___ 125.01 
1.=-.nthracene __________ l ___ l ___ l o. 7CO l ___ l 25. o I 
i Carbazole·· I ___ I ___ I I ___ I I 
i'Di-n-butylphthalate ____ l ___ l ___ l I ___ I I 
?luoranthene ________ l ___ l ___ j0.600.l ___ l25.0I 

1 ?yrene ___________ l ___ l ___ l o . 600 l ___ l 25. o I 
l3utylbenzylphthalate ____ l ___ l ___ l I ___ I I 
13,3'-Dichlorobenzidine ___ l ___ l ___ l I ___ I I 
l3enzo(a)anthracene _____ l ___ l ___ lO.SCOl ___ t25.0! 
I Chryser;e __________ l ___ l ___ l o.7001 ___ 125. o I 
lbis(2-Ethylhexyl)chthalate I ___ I ___ I l ___ l I 
IDi-n-octylphthalate ____ -_-l ___ l ___ l I ___ I I 
15enzo(b)fluoranthene ____ l ___ l ___ l0.700l ___ l25.0j 
I Benzo(k) fluoranthene ____ l ___ l ___ l O. 700 I ___ I 25. O I : 
j Benzo(a)pyrene _______ l ___ l ___ lO. 700I ___ I 25.0f : :f 
IIndeno(l,2,J-cd)pyrene ___ l ___ l ___ l0.500! ___ 125.0I i 
IDibenz(a,h)anthracene ____ l ___ l ___ lO.COOf ___ l25.0f 
l3enzo(g,h,i)perylene ____ l ___ l ___ lO.SOOl ___ l25 . 0f 
1-----===========================================1======1====1 
l~itrobenzene-dS _______ I ___ I ___ I0.2001 ___ 125.0I 
12-Fluorobiphenyl ______ l ___ l ___ l0.7001 ___ 125.0f 
JTerphe~yl-dl4 _______ l ___ l ___ f0.500l ___ l25.0I 
I ?henol-dS,----c--------'---I ___ I o.8001 ___ 125 . o I 
12-Fluorophenol _______ l ___ l ___ l0.6001 ___ 125 . 0I 
12,C,6-TribroTilophenol ____ l ___ l ___ l I _ __ I I 
l2-Chlorophenol-d4 ______ l ___ l ___ lO.aoo1 ___ 12s . 01 
I l,2-Dichlorobenzene-d4 ___ l ___ l ___ l0.400l ___ l25.0J 
I . 1-,--_I __ I __ I __ I I 
' l) Cannot be separated frow Diphenylc~ine 

~li other compounds ~ust ~eet a rnini~u~ RRF of 0.010. 
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. - ::: : ·: - .. :-::: . .: .. \ ~.; ~-;:_;· .. : · - -- ·;~ :-. : : : -: ."•.:: ~- s ~-:-::-: ...... ~ y 

;_ '. '. ) ! : .::: :-:-2 : ------------------------
--,-- .---­

l_ ·... • "" \,_. ._ 

I...2!J Cece: C.3S·2 ::::,. 

__ Col...:::-:1: i :' . • 

----

::: ? .; S 2 :-:-. :: 2. e ! : o . ( ? I !;. :.. :..; ) 

!:.,.3!:l S_a:-:-?le ID (?ISL:--:) 

::: ? .:-.. Sa;:-,? 1 e ! i o . ( PE M ) 

I..2b Sa;:-.~le ID ( ?:::!•n 

~ .. -.5 . ~ ""' . ; . '- .. S DG !:o. : 

(:-:-:- ) ::: ,~:.: . c,~.1:::. :=-2te(s) 

C2:e .:..;; 2lyzed 

Ti:::e Analyzed 

Da!:e hr.alyzed 

Ti;:-.e ;..nalyzed 

! ?E11 I I :\T lH ~WO\J I C.-\LC I 1:0?1 · I I 
I. CCH?CU!W I ~T I f~C-:·i I TO I .r\!·!OUNT I A!·iOUNT I RPO I 
I" I I I I (ng) I (ng) I I 
:============== ============1======1======1======1========1========1====1 

alp:-:a-3::C ________ I ___ I ___ I . I ____ I ____ I ___ I 
beta-=::C ________ I __ I __ I __ I ___ I ___ I __ I 
<;c;:-,::::a.-.=::C (Lir.car.-2) ___ 1 ___ I ___ I ___ I ____ I ____ I __ I 
E.:crin _________ l ___ l ___ l ___ l ____ l ____ l __ l 
4, 4 '-0:,7 _________ 1 ___ 1 ___ 1 ___ 1 ____ 1 ____ , ___ I 

~ethc>:ychlor _______ l ___ ! ___ l ___ l ____ l~ ___ I ___ I 
_____________ I ___ I ___ I ___ I ____ I ____ I ___ I 

,4 1 ~DDT % breakdc~n (1): Endrin % breakdown (1) : 

Co::..bined % brec}~co·.,,:, ( l) : 

QC LIMITS: 

R?D of arnount5 in PEM rnust be less than or equal to 25.0% -~ 
i 

4,~ 1 -DDT breakdown rnust be less than or equal to 20.0% 

- · En~rin breakdown must be les5 than er equal to 20.0% 

Cor:-.:,ined bret1}:do,-:n rr.ust be less than or c::q\ial to JO . 0% 

rO:~:: \11 I f'E:ST- l J/90 



Co:-::ract: ------
.::: ode: Case i:o.: s.;s rio. : S DG fJo. : 

. - Col c::-.n: ID : ___ (~~) In it. Cclib. Date(s) : ____ _ 

. . .. Sc;:-,ple No. ( PI BL~) : Date Analyzed 

_ 3:::, Sc~?le ID (PIBL"-<): Tir.1e Analyzed 

:. ;-.; Sar..ple No. ( INDA) : Date Analyzed 

~.: b Sarr.ple ID ( INDA) : Time Analyzed 

I INDIVIDUAL MIX ' RT WINDOW CALC NOM 
I r,. 
I COMPOUND RT FROM TO MOUNT AMOUNT RPO I 
I (ng) (ng) I . . 
: ' =========================== ====== ====== ====== =======-= ======== ----------

alpha-3HC 
S2.!ilii,a-i3::C (Lindane) 
J-:eptachlor 
~ndcsulfan I 
Dieldrin 
Endrin 
4,4'-DDD 

'4, 4 '-DDT 
'ethoxychlor 

~·etrachloro-rn-xylene 
Decachlorobiphenyl 

~?A Sample No. (INDB): 

Lc b Sanple ID (INDB): 

INDIVIDUAL MIX B 
COMPOUND 

=-------=================== 
beta-BHC 
delta-BHC 
Aldrin 
Heptachlor epoxide 
4,4'-DDE 
Endosulfan II 
Endosulfan sulfate 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gai;l,-'ila-Ch lordane 
Tetrachloro-m-xylene 
Decachlorobiphenyl 

RT 

------------

Date Analyzed 

Time Jl.nalyzed 

RT WINDOW CA.LC 
FROM TO A.MOUNT 

(ng) 
------ ------ ------------- ------ --------

NOM 
A."'1OUNT RPO 

I· 

(ngl 
=====1== ===== 

. 

QC LIMITS: RPO of amounts in the Individual Mixes rnust be less than 
or equal to 25.0% . 

FOR.'1 VI I PEST- 2 3/90 
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:_:; ::: ~,· ~ ~'2: 

. :i Code: 

.:; .. -. 
\ .. ")T '7- ~ ':' 

L L-· , - l -- l !::-::-;..:: .; L s '? ::..~: !:' ::._~. J ' ~- ... r .... ""\!:... .""'\ .:-...~:o RT SLT;·'..:-'..A-"·1 

-------------- Co~tr2ct: _______ _ 

Case ::o. s.;s ::o . SDG Uo. 

~~b File ID (Stancard): Date Analyzed: -------

In st~ent ID: Ti~e Analyzed: ______ _ 

GC Column: ID: __ (~--=) Eeated Purge: (Y/H) __ 

01 
02 
03 
0~ 
05 
06 
)7 
06 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

------====== 
12 HOUR STD 
UPPER LIMIT 
-LOr.'ER LIMIT 

--========= 
EP.!. S~.J-1PLE 

NO. 
-=========== 

IS1(301) 
;._!e_; ~ RT " 

======== 

=======I======= 

--------------

ISl (BCM) = Browochloro~ethar.e 
IS2 (DFB) = 1,4-Difluorobenzene: 
IS3 (CBZ) = Chlorobenzene-dS 

IS2(DFB) 
.!..~E.:; 

------------------

----------

--------------------

RT .:: .. 
--------------

--------------

======= 

A.RE.A UPPER LIMIT= +100~ of internal standard area 
AREA LOWER LIMIT= - SO% of internal standard area 

IS3(CBZ) 
AR.EA # 

--------------------

·1£ 
,.r 

RT UPPER LIMIT= +0.50 ~inutes of internal standard RT 
RT LOWER LIMIT= -0.50 oinutes of internal stand~~d RT 

RT JI 
:, 

--------------

======= 

======= 

. Colunn used to flag values outs:c~ QC limits ~ith an asterisk. 
* Values outside of QC limits. 

pa~2 _of_ 
-i /Cl n 



Contract: ------
Code: SAS Ho.: SDG No.: 

:_-2 ::J f i l e I D ( S ta n d a rd ) : Date Analyzed : _____ _ 

Tirne Analyzed: _____ _ 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

ISl ( DCB) 
ARE.A : 

======== 
· RT 

-------------

IS2 (NPT) 
AREA ~ RT 
-------. ======= 

IS3 (ANT) 
AREA " 

============ ---=-=== ======= --------- ======= =====----

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
H 
15 
16 
17 
18 
19 
20 
21 
22 

EPA SAMPLE 
NO. 

----------------- ====== =-========== 

ISl (DCB) = l,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-d8 
1S3 (ANT) = Acenaphthene-dlO 

======= 

AREA UPPER LIMIT= +100~ of internal standard area 
A.R.EA LOWER LIMIT= - so~ of internal standard area 

~======== 

RT UPPER - LIMIT= +a.so minutes of internal standard RT 
RT LOWER LIMIT= -a.so minutes of internal standard RT 

RT JJ 
r. 

===-==== 

--------------

--------------

: Column used to flag internal standard area values ~ith an·asterisk. 
* Values outside of QC limits. 

pc.<;e _of_ 

. FORM VIII SV-1 3/90 



s~:-::·•:.::.. .\:-::....::: ~~::-:;:.::.::..~ s:-.=--.~::- .:::: t.;.!:.\ .: .. ::8 ;-"::" ~~-1:-::-:_;._:,1 

~-.: b l; c r:-. ~ : --------------- Ccn~~2=:: _______ _ 

) Code: C.:1s-2 1:0. s.:..s ·:c · SDG l~o. 

Lab File ID (Stancia:·d): D3te ;....;-.alyzed: --------

.:: :1st ru ::-. e:. t ID : 7 i :-:-. -~ .:.. "a 1 y 2 e d 

I IS.;(Pr.!J) I I ISS(C~Y) I I IS6(PRY) I 
I I ~.REA ~ I R? n .:..;::.; ; I RT ~ I .~REA # I. RT ~ I 
1============1==========1=======1-=========1=======1==========1=======1 
I 12 EOUR STDI _____ I ___ I _____ I ___ I _____ I ___ I 
I UPPER. LIMITI _____ I ___ I _____ I ___ I _____ I ___ I 
I LOWER. LIMITI _____ I ___ I _____ I ___ I _____ I ___ I 
1============1==========1=======1==========1=======1==========1=======1 
I EPA s .hJ·l P LE I I I I I I I 
I ?W. I I I I I I I 
1============1==========1=======1=====-===-1=======1==========1=======1 

011 _____ l ____ l ___ l ____ l ___ l ____ l ___ l 
02 l _____ l ____ l ___ l ____ l ___ l ____ l ___ l 
03 l _____ l ____ l ___ l ____ l ___ l ____ l ___ l 
o~ l _____ l ____ l ___ l ____ l ___ l ____ l ___ l 
os1 _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
06l _____ l ____ l ___ l ____ l ___ l ____ l ___ l 

,07 I _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
os _____ I ____ I ___ I ____ I ___ I _____ I ___ . 
09 ______ I _____ I ___ I _____ I ___ ! _____ I-___ _ 
10 _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
11 _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
12 _____ I ____ I ___ I ____ I ___ I· I ___ I 
13 _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
1~ _____ I ____ I ___ I ____ I ___ I _____ I ___ I 
15 _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
16 _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
17 _____ l ____ l ___ l ____ l ___ l ___ ...--1 ___ 1 
1a _____ I ____ I ___ I ____ I ___ I \ I ___ I 
19 _____ I ____ I ___ I ____ I ___ I ~ I ___ I 
20 _____ I ____ I ___ I ____ I ___ I ____ I ___ I 
211 _____ 1 ____ 1 ___ 1 ____ , ___ 1 ____ 1 ___ 1 
221 _____ 1 ____ 1 ___ 1 ____ 1 ___ 1 ____ 1 ___ 1 

IS4 (PHN) = Fh~nanthren~-dlO 
1S5 (CRY) = Chryse;.e-dl2 

. IS6 (PR.Y) = Perylc~e-d12 

AREA UPPER LIMIT= +100% of internal standard area 
AREA LOWER LIMIT= - 50% of internal ~tand~rd are~ 
RT UPPER LIMIT= +0.50 rnir:utes of intern~l standard RT 
~ LOWER LIMIT= -0.50 minutes of intern.:il standard RT 

~ Colu~n used to flag intern~l stand~rd area values with an asterisk. 
* Values out~idc of QC li~its. 

?ase of 
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:::: :-.: 2 : ____________ Cc:~t r.,ct: ____ _ 

coce : 

,_ . u i7l:l: ID: ___ (r.ir.1) Inil. Cal it. G.Jte(s} : ___ _ 

- :...: c- A l~ALYTICAL SEQUEi;cE OF ?ERFORJ·'..Al:CE E.VALUATIOJJ MI\TU;:Es' BU-.!n,s' 
SA1·iPLES, 1--"W STANDARDS IS GIVE/J :3'.::LO\~: 

MEA~J SURROGATE RT FROM INITIAL CALIB~ . .! .. TI01J I 
TCX: ______ DCB:--~ I 

---------------------,--------:::----'---------EPA L!:..8 DATE TIME I TCX DCB 
I SA11PLE NO. I SA!-~PLE ID I ANALYZED I J..NALYZE:D I RT ~ I RT # I 
!============!===== ======!======== =1==========1========1========1 

011 _____ 1 _____ 1 ____ 1___ I __ I ____ I 
021 _____ 1 _____ 1 ____ 1 ____ 1 ___ 1 ____ 1 
03 l _____ l _____ l ____ l ____ i ___ l ____ l 
o~ l _____ l _____ l ____ l ____ l ___ l ___ l 
os1 _____ I _____ I ____ I ____ I ___ I ____ I 
061 _____ 1 _____ 1 ____ 1 ____ 1 ___ 1 ____ 1 

07J _____ I _____ I ____ I ____ I ___ I ____ I 
os I _____ I _____ I ____ I ____ I ___ I ____ I 
09 I _____ I _____ I ____ I ____ I ___ I ___ I 
J.OI _____ I _____ I ____ I ____ I ___ I ___ I 
111 _____ 1 _____ 1 ____ 1 ____ 1 ___ 1 ___ 1 

. 121 _____ I _____ I ____ I ____ I ___ I ___ I 
13 I _____ I _____ I ____ I ____ I ___ I ___ I 
14 I _____ I _____ I ____ I ____ I ___ I ____ I 
lSI _____ I _____ I ____ I ____ I ___ I ____ I 
16I _____ I _____ I ____ I ____ I ___ I ___ I 
17 I _____ I _____ I ____ I ____ I ___ I ___ I 
1a 1 _____ I _____ I ____ I ____ I ___ I ___ I 
19 I _____ I _____ I ____ I ____ I ___ I ___ I 
201 _____ , _____ , ____ 1 ____ 1 ___ 1 ___ 1 
211 _____ I _____ I ____ I ____ I ___ I ____ I 
221 _____ l _____ l ____ l ____ l ___ l , I 
23 I _____ I _____ I ____ I ____ I ___ I i I 
24 I _____ I _____ I ____ I ____ I ___ I ____ I 
25 l _____ l _____ l ____ l ____ l ___ l ____ l 
26 I _____ I _____ I ____ I ____ I ___ I ____ I 
27 I _____ I _____ I ____ I ____ I ___ I ____ I 
28 I _____ I _____ I ____ I ____ I ___ I ____ I 
29I _____ I _____ I ____ I ____ I ___ I ____ I 
301 _____ 1 _____ 1 ____ 1 ____ 1 ___ 1 ____ 1 

31I _____ 1 ___ ~..__I ____ I ____ I ___ I ____ I 
32 I _____ I _____ I ____ I ____ I ___ I ____ I 

TCX = Tetrachloro-m-xylene 
:DCB= Decachlorobiphenyl 

QC LIMITS 
(±. 0.05 MINUTES) 
(±. 0.10 MINUTES) 

~ Colunn used to flag retention time values with an asterisk. 
* Values outside o[ QC li~its. 
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~ .. -.. 
r :: s•j·: ~:~::: r-L-~~rs1:.- c ..... ~1~::.' ~== c:~ ::c !"\ 

., ::.::~.\; Ccr~~r 2 ct: 

:! !· ·:ode: C.:!S~ ::o. S,':..S !:o. SDG1:o. : 

_ or i s i l C .3 rt r i cs c Lot : : u r. be r : Date o( Analysis: 

- Cc lumn(l): ID: ( r..::1) GC Col Lli:", ;. ( 2) : ---
ID: ___ (~::-.) 

SPI:-:E j S?IKE I I I 
~ODED !RECOVERED! t I QC I 

I . COMPOUlJO I (ng) I . (ng) I REC # I LIMITS I 
I===========================1=========I=========I======j========1 
J alpha-BHC ________ I ____ I ____ I ___ I 80-120 I 
I garnrna-BHC (Lir.ca:.e) ___ I ____ I _____ I ___ I 80-120 I 
I Heptachlor ________ l ____ l _____ l ___ l 80-120 I 
I Endosulfan I _______ I ____ I _____ I ___ I 80-120 I 
I Dieldrin _________ l ____ l _____ l ___ l 80-120 I 

-· I Endrin __________ l ____ l _____ l ___ l 80-120 I 
I 4,4'-DDD _________ I ____ I ____ I - I 80-120 I 
I 4,4'-DDT _________ I ____ I ____ I ___ I 80-120 I 

Xethoxychlor _______ l ____ l _____ l ___ l 80-120 I 
Tetrachloro-~-xyle;.e ___ l ____ l _____ l ___ l 80-120 I 
Decachlcrc~iphe~yl ____ l ____ l _____ l ___ r · ao-120 I 

______________ I ____ I _____ I ___ ! ____ I 

Column to be used to flag recovery ~ith an asterisk. 
* Values outside of QC linits. 

ES CARTRIDGE LOT APPLIES TO THE FOLLO;:I}:G s;..MPLES, BL.~ .. J-.JKS, MS, r.ND l·~S D: 

I . EP.:\ I L.h.3 I D.~TE I DATE 
I s.;HPLE NO. I s;._-✓.PLE: ID I ;. .. N.~LYZED 11 ~.NALYZED · . 2 I 
I============ I=========== I=====. ====I========== I 

011 I I I r 
021 I I I I 
OJI I l I I 
041 I I I I ,. 

.. ;,} . 
OSI I I I I ~~-

061 I I I I 
~ 

071 I l I I 
OBI I I l I 
091 I I I I 
101 I I I I 
111 I I I I 
121 I I I I 
131 I I I I 
14 I I I I I 
151 I I I I 
161 I I I I 
171 I I I I 
181 I I I I 
191 I I I I 
201 '- I - I I --211 I I I I 
221 I I I I 
231 I I '~-- I 

~c;-? cf - -
- - ~ • • '9 ,. -. - ,... ,.... . , l -'4-9 0 



- ..., 
?.::STICIDE G?C C,\;_;"::::'~,;:-:.::: 

Cece: Casel~o.: s.:..s -!fo. : SDG !Jo.: 

~?C Colu.;;n: 

" '---Col u::-.n(l): ID: 

C2librcLion D2te: 

(::-.:-::) CC Colu;:,n(2): ID: __ (r.un) 
--

SPI;(:": I SPIKE l l QC. I 
ADD~D l~ECOVEREDI % !LIMITS! 

I CO:✓.?OUND I (ng) I · (ng) I REC ~ I REC. I 
1===========================1=========1=========1======1-=====1 
I ganraa-BHC (Lindane) ___ l ____ l ____ l ___ jB0-1101 
I Eeptachlor ________ l ____ l _ ___:_ __ 1 ___ 180-llOI 
I Aldrin __________ l ____ l ____ l ___ l 80-110 l 
I Dieldrin _________ l ____ l ____ l ___ lB0-110I 
I Endrin __________ l ____ l ___ __;_l ___ l80-110I 
I 4,4 1 -DDT _________ l ____ l ____ l ___ l80-llOI 
I ___________ I ___ I ___ I __ I __ I 

.. Colur::n to be used to flag recoverv values with an asterisk 
* Values outside of QC li~its 

THIS G?C c;..LIBR.;TION APPLIES TO THE :OLLO'.H!\G S.2.J-1PLES, BL.1l.NKS, MS Jl.ND MSD: 

l EPA L;3 D.~TE DATE 
I SAMPLE NO. I SAM?LE: ID I 'l']\iyz~o t' •• , .. .. ....J !:.. 11 ANALYZED 21 
1============1==============1==========1==========1 

• 011 I I I I 
021 I I I I 
OJI I I I I 
O~I I I I I 
OSI I I I I 
06I I I I I 
071 I I I I 
oa1 I I I I 
09I I I I I ~ 
101 I I I I ii 
111 I I I I 
121 I I I I 
131 I I I I I 

141 I I I I 
151 I I I I 
161 I I I I 
171 I ----- I I 
181 I I I 
191 I i I I 
201 I I I I 
211 I I I I 
221 I I I I 
231 I I I I . 
241 I I I I 
251 I I I . I 
26 1 I I I I 

page of · 
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.!. \.' : 1 

r ::s: IC l L::: 1 D:t: ~;;;:: C .-\ l: ~:: S Lt;.;:-:.:-. :~.!. 
? C ~ S : ; : ·~:.,:: CC:: 2:::::::: 7 -~-- : : .:.. L \"TL S I 

I 
---: : ' ~: .. ~ ;--- ·2 : ------------------------

Cc:-:::-.:c-;: ! ______ _ 

coc2: C.::se ::o.: s.~-. s ::o . SDG lfo . : 

_-2 b S a;-:-;? 1 e I D ~~tc(s) h nalyzed: 

· ~s tr~~e:-:t ID (l) 

:c Colur:in ( 1): ID: 

::-.s-;:.r~:-:-.2;:t ID (2): 

(~~) GC Colu~n(2): ID: ( Tiu.1) ------

R7 WU/DOH I I 
J>.SALYTE I COL I RT I FROM I TO I CONCENTRATION I % D I 

==========================1===1======1======1======1=..:.-==========1======1 
I I I I I I I 
I 1 I I I I I I 
I I l I I I I 
I 2 I I I I I I 
I I I l I I I 
I l I I I I I 
I l I I I I I I 
I I I I I I I 
I 2 I I I I I I 
I I I I I I I 
I I I I I I I 
I 1 I I I I I I 
I I I I I I I 
I 2 I I I I I I 
I I I I I I I 
I I I I I I I 
I 1 I I I I I I 
I I I I I I I 
I 2 l I I I I I 
I I I I I I I 
I I I I I I I 
I 1 I I I I I I 
I I I I I i I I 
I 2 I I I I i! I I ,. 

I I I I I ~ I I 
I I I I I I I 

I I l I I I I I 
I I I I I I I 
I I 2 I I I I I 
I I I I I I I 
I I I I I I I 
I I 1 I I I I I 
I I I I I I . I 
I I 2 I I I I I 
I . I I I I I I 
I I I I I I I -I 

I I 1 I I -- l I I . I 
I I I I I l I I I I . 

I ?. I I ___ I ___ I I I , 
I _I I 

. 
I I I I 

p age of - -
FC?:: i X PSST-1 3/90 



;;:- .::SJ.' lL.J.i...,.::.. .J.L..'l.. ••• - · -

FOR )-~ LT 1 co;-: 20;: ~:~7 :-.: ?:-.I._·~·-; : S 

Case J~o.: s . .;s 1-:0.: SDG JJo. : 

2 ~ S c n ple ID Date(s) Ar.alyzed : 

n stru;-:ient ID (1): Instru::ient ID (2): 

(~rn) GC Colurnn(2): C Colur.m(l): ID: ID: --

I RT WINDO~ l . I MEAN I 
ANALYTE I PEAK! RT · I FROM I TO I CONCENTRATION I CONCENTRATION I %D I 

==============1==-=1======1======1======1=============1=============1======1 
I · l I __ I __ I __ I _____ I I I 
I 2 I __ I __ I __ I _____ I I I 
I 3 I __ I __ I __ I _____ I I I 

COLUHN 1 I 4 I ___ I ___ I ___ I ______ I I I 
I s I __ I __ I __ I I _____ I I 
I I I I I I I I 
I 1 I __ I __ I __ I _____ I I I 
l 2 I __ I __ I __ I _____ I I I 
I J I __ I __ I __ I _____ I I I 

COLU1•:N 2 I 4 l ___ l ___ l ___ l ______ l I I 
I l s I __ I __ I __ I _____ I _____ I __ I 
/== ===========1====1======1======1======1=============1=============1======1 
I . I 1 l __ l __ l __ l _____ l I I 
l ____ l 2 I __ I __ I __ I _____ I I I 
! I J I __ I __ I __ I _____ I I I 
i coLm-m 1 I 4 I ___ I ___ I ___ I ______ I 1 1 

I I s I __ I __ I __ I _____ I . I 
I I I I I I I I I 
I I l I __ I __ I __ I _____ I I I 
I I 2 I __ I __ I __ I _____ I I I 
I l J I __ I __ I __ I _ ____ I I I 
l COLUMN 2 I 4 I ___ I ___ I ___ I ______ I I I 
I I s I __ I __ I __ I _____ I _____ I __ I 
/==============1====1======1======1======1=============1========= .===1=====1 
I I 1 I __ I __ I __ I _____ I { I I 
l _____ I 2 I ___ I _____________ ! ii I I 
I I J I __ I__ __ _ ___ I I I 
I COLUMN 1 I 4 I ___ I___ ___ _ _ __ I I I 
I I 5 I ___ I___ ___ _ ___ I ______ I I 
I I I I I I I I 
I I 1 I __ I __ I__ _ __ I I I 
I I 2 I __ I I _______ I .I I 
I I J I __ I __ I__ _ ___ I I I 
I COLUMN 2 I 4 l ___ l ___ l _________ I I I 
I I 5 I __ I __ I _______ I _____ I __ I 
I ______ I I __ I __ I__ _ __ I _____ I -1 

At l~ast J peaks are required for identification of multicomponent analytes 

FORVi ) '. PEST- 7. 3/90 
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U.S. EPA - CLP 

. . 
COVER PAGE - INORGANIC ANALYSES CATA PACKAGE 

:: u l;' ame: Contract: 

a b Code: case No. : SAS No.: 

) W No. : . ---
-

EPA Sample No. 

:re ICP interelement- corrections appired? ___ ---

· re ICP background· corrections applied? 
If yes-were raw- data generated before 
application of background corrections? 

mments: 

-

Lab Sample ID. 

SDG No.: 

Yes/No 

Yes/No 

Yes/No 
lf 

certify that this data package is in compliance with the terms and 
nd itions of the contract, both technically and for completeness, for other 
: n the conditions detailed above. Release of the data contained :in this 
rdcopy data package and in the computer-readable data submitted on 
skette has been authorized by the Laboratory Manager or the Manager's 
3ignee, as verified by the following signature. 

~nature: -------------- Name: 

Title: 

COVER PAGE - IN ILM02.0 



· - .J. _...:;_-:-- - ~--= ~-- -· 

U. S. EPA - CLP 

1 EPA SAMPLE NO. 

a b Name: 

.a b Code: 

INORGANIC ANALYSIS DATA !>HEET 

Contract: 

case No.: SAS No.: SDG No.: 

a trix (soil/water): Lab Sample ID: 

.evel _ ( l?w/med) : _ 

Solids:--.:~ _.· .. ·-·- ~-

Date Received: 

Concentration Units (ug/L or mg/kg dry weight): 

I I I I I I I 
ICAS No. I Analyte IConcentrationlCI Q IM I 

. I I I ,_, _, 
17429-90-5 !Aluminum_! I_I _I 
17440-36-0 !Antimony_! I_I _, 
17440-38-2 !Arsenic_! ,_, _, 
17440-39-3 !Barium_! I_I _, 
17440-41- 7 I Beryllium I I_I _I 
17440-43-9 !Cadmium_! I_I _I 
17440-70-2 jCalcium_l ,_, _· I 
17440-47-3 I Chromium_! I_ _I 
17440~48-4 !Cobalt I I_ _,. 
17440- 50-8 Copper_! ,_ _, 

· -- 11439 - 89-6 Iron I ,_ _I 
17439-92-:-1 Lead I ,_ _I 

. _: . ___ - ·.~_,_ I 7439~95-4 Magnesium! ,_ _ . . 1 .. -
.. ;~:. 17439-96-5 Manganese I ,_ _I . . _:,. . 

·· .;:; ;~:.\ :. 17439-97- 6 · Mercury_! ,_ _I 
. • 17440-02-0 Nickel I I_ _· 1 

,;,;/ \.2. I 7440-09-7 Potassium I I_ _I 
. - I 7782-49-2 Selenium_! I_ . I 

-·- 17440-22-4 Silver_! I_ _I 
17440-23-5 Sodium I ,_ _I :, 

.-.-. 

17440-28-0 Thalliwn_l I_I I_I -1 .,._ 
17440-62-2 Vanadium_! ,_, ,_, 
17440-66-6 Zinc I l_l I_I 
I Cyanide_! I_I I_I 
I I I_I I_I 

:olor Before: · Clarity Before: __ Texture: 

:olor After: Clarity After: Artifacts: --
: omments: 

FORM I - IN ILM02 . 0 



:.b Name: 

1b Code: 

U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Contract: 

Case No.: SAS No.: SDG No.: 

~itial Calibration Source: 

)ntinuing caiibration Source: 

~oncentration Units: ug/L 

I I I I I 
I Initial Calibration I Continuing Calibration I I I 

; nalyte I True Found %R(l)j True Found %R(l) Found %R(l)jjMj 
____ ! __________ I _________ I I_I 
\ luminurn I I ____ I __ I I I II. I 

-l.ntimony-1 I ____ I __ I ___ I _______ ----, I I= 
~rsenic_- 1 I ____ I __ I I I 11_ 
3arium-'--I I ____ I __ I I : I I I_ 
Jeryllium l I ·1 __ l I I I I_ 
:::admium I l ____ l __ l I I II_ 

' ium-1 l ___ l · I I I I 
. .. .;mi1..1m I -I - I __ I I I I 

~ :::obalt -I · I ___ I __ I I I I 
~opper-1 I ___ I __ I I I I 
:ron_-=_-=1 l ___ l · I I I I 
=..ead_.---1 I ___ I __ I I I ·· 1 
1agnesiuml I ____ I __ I I I 
!anganese l I ____ I __ I I I _I 
rercury I I ____ I __ I I -· I _I 
Hckel -, I ____ I __ I IA I _I 
•otassiuml I · I __ I I,;· I _I 
elenium I l ____ l __ l I I _I 

' ilver -, l ____ l __ l I I _I 
odiwn-1 I ___ I __ I I I _I 
hallium I I ____ I __ I I I _I 
·anadium-1 I ____ I __ I I I _I 
inc -, l ___ l __ l I I _I 
yanicte · I I ____ I __ I I I _I 
___ -_I I ___ I __ I I I _I 

) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN ILM02.0 



Lab Name: 

U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

Contract: 

La b Code: Case No.: SAS No.: 

,;.."A. CRDL Standard Source: 

ICP CRDL Standard Source: 

Concentration Units: ug/L 

I I I 

SDG No.: 

I 
I I CRDL Standard for AA I CRDL Standard for ICP I 
I I I Initial Final I 
jAnalyte I True Found %R I True Found %R Found %R I 

I I I 
I Aluminum_! I I I I I I I I 
!Antimony I I I I I I I - I I -
Arsenic -:-1 I I I I I - I I 
Barium --· I I I I I I I 1-
Beryllium! I I I I I - I I 
Cadmium . I I I I I - I..: 
Calcium-I I I I I - --- I_, 
Chromi~_I I I I I --· I 
Cobal~_I I I I I .. _,. I 
Copper_-_- I I I I 
Iron I I I I I 
Lead. I I I I I -
Magnesium I I I I I 
Manganese I I I I I 
Mercury_! I I I I 
Nickel _I I I I I I 
Potassium I I I I I I 
Selenium_! I I I I - I 
Silver_! I I I I I 
Sodium_! I I I I I 
Thallium_! I I I I I 

!Vanadium_! I I I I I 
!Zinc I I I I I I 
I I I I I I I 

FORM II (PART 2) - IN ILM02.0 



Lab Name: 

Lab Code: 

U.S. EPA - CLP 

3 
BLANKS 

Contract: 

Case No.: SAS No.: 

Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg): 

I I I 
I I Initial I 
I I Calib. I Continuing Calibration 
I I Blank I Blank (ug/L) 
jAnalyte I (ug/L) Cl 1 C 2 C 3 

I I _I 
!Aluminum_! I_I 1=1 _I 
!Antimony I I_I I_ I _ I 
!Arsenic-, I_I I_I _ I 

,l-,:i.arium -I I_I I_I _I 
~rylliuml · 1_1 I_I _ I 

1 .;admium · I I_I I_I _I 
!Calcium-I I_I I_I _ I 
!Chromium_! 1...:.1 I_I _I 
I Cobalt·- •· I _I· I_I _, 
I Copper_· _ I _I I_I _I 
!Iron I _, 1.:...1 _I 
!Lead I _I I_I _I 
I Magnesium I _, I_I _I 
!Manganese I _, I_I I_I 
!Mercury_! _I I_I I_I 
!Nickel I _, l_l I_I 
!Potassium I _I I_I I_I 
!Selenium_! ~, I_I I_I 
!Silver I _I I_I I_I 
!Sodium I _I I_I I_I 
!Thallium_! I._ I l_l l_l 
jVanadium_l I_I I_I I_I 
!Zinc I l_l l_l l_l 
jCyanide_l I_I I_I I_I 
I I I_I l_l l_l 

FORM III - IN 

SDG No.: 

I II 
I I I 
I Prepa- I I 
I· ration II I 

C I Blank C 11 MI 
_II_I ,= I_II_. I 

I _ l_ll_l 
I _ l_ll_l 
I_ - I_II_I 
I _ I_II_I 
I_ I_II_I ,_ l_ll"_ I 
l_l I_II_I 
I_I I_II_· I 
I_I I_II_I 
I_I I_II_I 
I_I 1_11_· 1 
I_I ·, I_II_· I 
I_I ·-1 ·1_11_1 
I_I _.,., 

l_ll_l 
I_I I_II_I 
I_ I I_II_I 
I_I l_ll_l 
I_I l_ll_l 
I_I l_ll_l ,_, l_ll_l 
l_l I_II_I 
l_ll l_ll_l 
,_11 l_ll_l 
I_I I I_II_I 

ILM02.0 



Lab Name: 

Lab Code: 

ICP ID Number: 

I I 
I I True 
I I Sol. · 
jAnalyte I A 
I I 
!Aluminum_! 
jAntimony I 
!Arsenic-, . 
!Barium--=! 
!Beryllium! 
1cadmi~_·1 
I Cal"cium I 
!Chromium_! 
I cobalt- I 
!Copper-I 
jirori- I 
!Lead I 
!Magnesium I 
I Mancianese I 
!Mercury_! 
!Nickel I 
I Potassium I 
jSelenium_l 
!Silver_! 
!Sodium_! 
!Thallium_! 
!Vanadium_! 
!Zinc I 
I I 

U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAHPLE 

contract: 

Case No.: SAS No.: 

res source: 

Concentration Units: ug/L 
--

I I I 
II Initial Found I 

Sol. II Sol. Sol. I 
AB II A AB %R I 

II __ I 
I I l __ l 
II I I 
11 l __ l 
II I I 
II I I 
I I 

I __ 
I 
I 
I 
I 
I 
I 1== I __ 
I __ 
I 
I 
I 

I I __ 
I I 
I I __ 
I I __ 
I I 

FORM IV - IN 

SDG No.: 

I 
Final Found I 

Sol. Sol. I 
A AB %R I 

I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I 
I 

.. , 1_· 
I I 

I I -
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I· 
I I 
I I 

ILM02.0 



. 

~ ... -
·" 

U.S. EPA - CLP 

5A EPA SAMPLE NO. 

J Name: 

Lab Code: 

~atrix (soil/water): 

% Solids for Sample: 

SPIKE SAMPLE RECOVER'.{ 

Contract: 

Case No.: SAS No.: SDG No.: 

Level (low/med): 

Conc·entration Units (ug/L or mg/kg dry weight): 

I I I I I I 
I !Control! I I I 
I I Limit I Spiked Sample I Sample I Spike I 
JAnalyte I %R I Result (SSR) Cl Result (SR) CI Added (SA)I %R 
I I I _I I I 
!Aluminum_! I I_I I I 
JAntimony_l I I_I I 
!Arsenic I I I_I I 
jBarium-=I I I_I I 
!Beryllium! I _, I 
JCadmium I I _I I 
I Calcium-I I _I I 
JChromium_l I _I I 
ICobalt_l I _I I 
I ~pper_l I _I I 

.on I I _I I . 
I Lead I I _I I 
I Magnesium . I _I I 
!Manganese ....:.1 _I I 
!Mercury_ _I I_I I 
!Nickel _I I_I I 
!Potassium I_I I_I I 
ISeleniwn_ I_I I_I I 
!Silver_ I_I I_I , . 
!Sodium_ ,_, I_I I 
IThalliwn_ I_I I_I I 
JVanadiwn_ I_I I_I I 
!Zinc I_ I I_I I 
JCyanide_l I_I I_I I 
I I I_I I_I I 

- -- , 

Comments: 

FORM V (PART 1) - In 

I I 
I I 
1: I I 
IQI M 
I_I_ 
I_I_ 
I_I_ 
_I_ 
-:..I_ 
_I_ 
_I_ 
_I_-
_I_ 
_I_ 
_I_ 
_1_· 
_I_ 
_l_l 
_I_I 
_I_I 
_I_I 
_I_I 
_I_I 

I_I_I 
I_I_I 
I_I_I 
I_I_I 
I_I_I 
I_I_I 
I_I_I 

ILM02.0 



Lab Name: 

Lab Code: 

Matrix (soil/water): 

U.S. EI?A - CLP 

5B EPA SAMPLE NO. 
POST DIGEST SPIKE SAMPLE RECOVERY · 

contract: 

Case No.: SAS No.: SDG No.: 

Level (low/med): 

Concentration Units: ug/L 

I I I I I I I I I 
I -· - - I control I _ I I I I I I . -
I I Limit I Spiked Sample I Sample I Spike. I I I . I 
jAnalyte I %R I Result (SSR) Cl Result (SR) Cl Added (SA)I %R IQI MI 
l _--,-__ I ___ I _______ I ______ I ____ I ___ I_I_I 
!Aluminum I ___ I ______ I ______ I _____ I I I I 
IAntimony=I . I ______ = ______ =l _____ l ___ l=l=I 
IArsenic_l ___ l ______________ l _____ l ___ l_l_l 
!Barium ! ___ ! ____________ I _________ I I 
IBerylliuml ___ l ______ - ______ ~I _________ -,-, 
jCadmium_l ___ l ______ = ______ =I _________ =1-1 
I calcium __ I ___ I ______________ I __________ l=I 
IChromium_l ___ l ______________ I _________ .:_I_·_ I 
!Cobalt_·· _I ___ I _____________ I ________ I_I 
!Copper_·- ·_· ! ___ ! ______________ I_____ - _I_I 
!Iron-· ·· l____,. __ I ____________ I ____ _ 
jLead_.----l ___ l ______ - ______ -, ______ -_-_-_-_-_-..,.. -1 

jMagnesiuml ___ l ______ = ______ =I _________ = ~I 
IManganesel ___ l ______ _ ! _______ I ___________ I 
IMercury_l ___ l_..,.;._____ !______ I_____ ----- ·· I I· 
!Nickel_l ___ l ______ -, ______ -I ____ I ___ I- -_ I 
jPotassiuml ___ l ______ -, ______ I-I _____ I ___ I- -, 
!Selenium_l ___ l ______ -I ______ I-I _____ I ___ I- -I 
[Sil":er_l ___ l ______ =l _____ l=I ____ I ___ I= =I 
fSodill1!1_l ___ l ______ l...:.I _____ I_I ____ I - I __ I 
1Thall7um_l ___ l ______ l_l _____ l_l ____ l~ I __ I 
1vanad1um_l ___ l ______ l I _____ I I ____ F I I 
!Zinc. l ___ l ______ l=l _____ l=I ____ I ___ I= =I 
I cyanide_l ___ l ______ l_l _____ l_l ____ I ___ I __ I 
I ___ I ___ I _____ I_I _____ I_I ____ I ___ I __ I 

Comments: 

FORM V (PART 2) - IN ILM02.0 



U.S. EPA - CLP 

6 
DUPLICATES 

EPA SAMPLE NO. 

-1 

I 
) Name: Contract: -------' 

Lab Code: Case No.: SAS No.: SDG No.: 

!1atrix (soil/water): ___ Level (low/med): 

% Solids for Sample:___ % Solids for Duplicate: 

Concentration Units (ug/L or mg/kg dry weight): 

I I I I I I· I I I I I 
I I Control I 11 I I I I I I 
IAnalyte · I Limit I Sample (S) CI I Duplicate ( D) Cl I RPD I IQI MI 
I I I _I I _II ll_l_l 
!Aluminum_! I I_ I I_II ll_l_l 
!Antimony I I I_ I I_II 11_1_ 
!Arsenic-, I I_ I I _II 11_1_ 
!Barium-=! I I_ I l_l I 11_1_-
I Beryllium I I I_ I I_I I 11_1_ 
!Cadmium I I I_ I I_II II_!_-
!Calcium-I I I_ I I_I I 11_1_· 
!Chromium! I I_ l_l l I .:..I_ 
!Cobalt_! 1 I_ I_I I I _I_ 

- I Copper I I I_ I I I I _I_ 
Iron· I 11 · I_ I_I I I .:....I_· 

!Lead I 11 I_ I_I I I _I_-
I Magnesium I 11 -- I_I l_l I I _J_ 
I Manganese I II. l_l I_II I _,_ 
!Mercury I 11 I_I I_I I I _,_ 
I Nickel_! 11 I_I I_ I 1: I _I_ 
I Potassium I II I_I I_I I I _I_ 
!Selenium I I I I_I ~-" H_f_-
!Silver -, 11 I_I I_I I _,_ II_I_I 
!Sodium-I 11 I_I I_I I 

,. 
II_I_I . 

!Thallium_! II I_I I_I I II_I_I 
!Vanadium_! I I I_I I_I I II_I_I 
!Zinc I II I_I I_I I 11_1_1 
!Cyanide_! 11 1_11 I_II II_I_I 
I I II I_I I I_I I 11_1_·1 

FORM VI - IN ILM02.0 



U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

Lab Name: 

Lab Code: Case No.: 

soi{d LCS source: 

Aqueous LCS Source: 

I I 
I I Aqueous (ug/L) --
IAnalyte I True -

I - '---"--IAluminum I 
!Antimony_! ___ _ 
\Arsenic -I 
I Barium -_-I ___ _ 
I Be_rylliuml 
\Cadmium I 
I Calcium-I 
I Chromium-I 
I Cob~l:t_::__I _----
I Copper_l 
I Ir_o.n - I 
\Lead. I 
\Magnesium I 
I Manganese I 
!Mercury I 
!Nickel-,----
!Potassium! 
1seienium ,---­
!Sil_ver -, 1sodium __ l ___ _ 

!Thallium I !Vanadium_! ___ _ 
!Zinc -, ----\Cyanide I 
I - -,---

Found %R 

I - I 
I - I 
I I 
I I -

I 
I 
I 
I 
I 
I 

Contract: 

SAS No.: SDG No.: 

I 
I - - Solid (mg/kg) . I· 

I True Found C Limits - %R 

I -- -- · · -

I I I_I I I 
I I I_I I I 
I I I_I I I 
I I I_I I I 
I I I_I I I 
I I I_ I I I 
I I I_I I I 
I I I_I I I 
I I I_I I I 
I I I_I I I" 

I I_I - I -- I_-. ,-1 
I I_I 
I I_I ·- -
I I_I 
I I_I 
I l_l 
I I_I 
I I_I 
I I_I 
I I_I 
I I_I 
I I_I 1 . .: . 
I I_I '-:-
I I_I 
I I_I 

FORM VII - IN ILM02.0 



Lab Name: 

Lab Code: 

I I 
I EPA. I- - I I 
!Sample I IO ADDI 
I No. IAnl ABS I 
I I_I __ I 
I I_I I 
I I_I I 
I ,_, I 
I I_I I 
I I_I I 
I I_I I 
I '- I _,__, I '- I .,. . I ,_ I ·•·· - ,_ I 

, ... i 
,_ I 

I 
····~ , I 

I I 
I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ,=, 
I I_I 
I I_I 
I I_I 
I I_I 
I I_I 
I ,_, 

U.S. EPA - CLP 

8 
STANDARD ADDITION RESULTS 

Contract: 

Case No.: SAS No.: 

Concentration Units: ug/L 

I 
I 

·l ADD 2 ADD I 3 ADD 
CON ABS CON ABS I CON 

I 
I I I 
I I I 
I I I 
I I I 
I I I . 
I I I . 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I · I . 
I I I I 
I I I I 
I I I I 
I I I ., 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

FORM VIII - IN 

SDG No.: 

I I 
I I 

Final I I I . 
ABS Cone. I r IQI 

I I_I 
I I_I 
I ,_, 
I ,_, 

·I_I 
I_I 
I_I ,_, 
I_I 
I_I 
I_I 
I_I ,_, ,_, 
I_J ,_, 

I ,_, 
I I_I 
I ,_, 
;I I_I 
' ,_, 

I_I 
I_I ,_, ,_, 
I_I ,_, 
I_I 
I_I 
I_I 
I_I 
I_I ,_, ,_, 

ILM02.0 



u.s~ EPA - CLP 

9 EPA SAMPLE NO. 
ICP SERIAL DILUTIONS 

Lab .Name: Contract: 

Lab ·code: Case No.: SAS No.: SDG No.: 

Matrix (soil/water): Level (low/med): 

Concentration Units: ug/L 

1·1 % 11 I · · · I I I I I 
------ I - . I I Initial Sample I 1 · 

Serial 
Dilution 

Result (S) 
I Differ- I I . I 1 · 

... . . I Analyte I I Result (I) CI I c I ence I I Q I M I 
I_----.-__ I I _______ I I _____ _ 
!Aluminum I ! ______ I I I _____ _ 
!Antimony-I ______ I-I I---'-----· 
!Arsenic -, ______ I-II 

- --I Barium-, ______ I-I I _____ , 
!Beryllium ______ l-11 

- -- I Cadmium ______ l-11 _____ , 
!Calcium- _______ l-11 
!Chromium ______ l-11 _____ _ 

·"·;:-~· !Cobalt - ______ l-11 
....::_ ~-- !Copper ______ 1:1 I _____ _ 

_I ___ I L_I_I 
I_I ___ I I_I_I 
I_I ___ I I_I_I 
I_I ___ I I_I_I 
I_I ___ l l_l_l 
_I ___ I !_!_I 

I ___ II_I_I 
_I ___ I _I_I 
_ I ___ I _I_I 

___ l:.....I_I 
I ___ I _I_I 

· •::-.::~:: I Iron ·· - I· I 
__ ,_:_ . ....;, !Lead ________ I-I 
_/_-·_ !Magnesium ______ I-I 
:--:"-: .. I Manganese -------'---1 = I 

I ___ I _I_· I 
I ___ I __ I_I 
I ___ I _I_I 
I ___ I _J_I 

---'.~:-=e-lMercury ______ I I 
_.:~.<,:, !Nickel - · ... . _ 1-1 
_:-~:-.:·:tPotassium ______ I-I 

-- '. ~-·-. !Selenium ______ I-I 
--- '. - . ISilver-=I __ ____,_ ___ I-I 

·--=- tSodium_l l ______ l-1 
~---IThallium_l l ______ l=I 
-- -!Vanadium I ! ______ I I 

- .. . !Zinc -I l_---'-____ l-1 
.. 1 ___ 11 _____ 1=1 

I ___ I _I_I · 
-----•-• I ___ I _I_I 
_____ I_I I ___ I _I_I· 
_____ I_I I ___ I _I_I 
_____ I_I I ___ I _I_I 
_____ I_I I ___ I _I_I 
_____ I_I I ___ I _I_I 
_____ 1_11 ___ 11_1_1 
_____ 1_11 ___ 11_1_1 

1_11 ___ 11_1_1 

FORM IX - IN ILM02.0 



Lab Name: 

U.S. EPA - CLP 

10 
INSTRUMENT DETECTION LIMITS (QUARTERLY) 

Contract: ------------
Lab Code: · Case No.: SAS No.: ---
ICP ID Number: Date: 

Flame AA ID Number: 

Furna·ce. AA · ID Number: ·- - . 

I I I I I 
I I wave- I I I I 
I I length I Back- I CRDL I IDL I I -
I A!lalyte I ( nm) I ground I (ug/L) I (ug/L) I M I 
I ____ I __________ I ___ I_I 
!Aluminum_! ________ 2_0_0_1 I_I 

__ . !Antimony_! _________ 6_0_1 I_I 
·- __ IArsenic_l _________ l_O_I I_I 

---- - ·- ··· · __ '._:. __ !Barium I ________ 2_0_0_1 I_I 
- -- - ~ IBerylliuml ________ ___;;;.5_1 I_I 

----- . ~-'--~-- -- : -- -· I Cadmium I ________ ___;;;.5_ I I_ I 
-- --~ -~- -:; - ·_ I Calcium-_! ________ s"--o"---0....;;_0_1 _I 
_:~~~---:-:-- :·- ...:_ IChromiwn_l _________ 1;..:;;.0_I _I 
- -.----::- ---· · -- I Cobalt I _________ 5....;;_0_ I I 
: -;":-: . --~_:.-.:.:: -<~-~I Copper-I ______ 2=5_1 -, 

- ----· IIron_-:_-:1 ________ 1_0_0_1 =I 
-----_- -- , -.-jLead ___ l _________ 3_1 _I 

_: ____ · ... : - -1Magnesiuml ________ s_o_o_0_I _I 
--· ··------··-· · - I Manganese I _________ l;..:;;.S_I _! 

_ j.Mercury_l ________ o_ • .....:;2_1 _I 
· ·· --- ---· · · - -- INickel_l _________ 4_0_1 _I 

!Potassium! ________ s_o_o_O_I _I 
!Selenium_! _________ 5_1 _I 
ISilver_l _________ l_O_I _I 
1sodium_1 ________ 5.c.._o"---0.....:;0_1 _I 
!Thallium_! _________ l;:_;;O_I _I 
!Vanadium_! _________ 5....:.0_1 _I 
!Zinc I______ 20 I _I 
I ____ I __________ I _I 

Colillilents: 

FORM X - IN 

SDG No.: 

· - . :·. 

ILM02.0 



Lab Name: 

Lab Code: 

ICP ID Number: 

I I 

U.S. EPA - CLP 

llA 
ICP INTERELEMENT CORRECTION FACTORS (.ANNUALLY) 

Contract: 

Case No.: SAS No.: 

Date: 

II 

SDG No.: 

I 

I I Wave- 11 Interelement Correction Factors for: I 
I I length 11 I 
/Analyte I (nm) I I Al Ca Fe Mg I -
I I II I 
/AlWllinum_j II I I I I I 
/Antimony I I I I I I I I 
/Arsenic-, II I I I I I 
/Barium-=! I I I I I I I 
/Beryllium! ·11 I I I I 
/Cadmium_! II I I . I I 
!Calcium I I I I I I 
!Chromium_! I I I . I I 
/Cobalt_! I I I I - I 
jCopper_l I I I I 
[Iron I I I I I ---
!Lead I I I I I -- I 
[Magnesium I I I I I - · I 
!Manganese! I I I I I 
!Mercury_! I I I . I -- I 
!Nickel I I I I I I 
I Potassium I I I I I - - I 
!Selenium_! I I I I I 
!Silver_! I I I 1- I 
jSodium_l I I I I 
!Thallium_! I I I I I 
!Vanadium_! I I I I I 
!Zinc I I I I I I 
I I I I I I I 

Com1Dents: . 

FORM XI (PART 1) - IN · ILM02.0 

-:-

~-



U.S. EPA - CLP 

llB 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Nam~: contract: 

Lab Code: Case No.: SAS No.: 

ICP ID Number: Date: 

I II 
I I Wave- I I Interelement Correction Factors 
I I length 11 
IAnalyte I (nm) I I 
I I I I 
!Aluminum_! I I I 
!Antimony I I I I 
!Arsenic -I II I 
I Barium-=! II I 
jBerylliuml II I 
!Cadmium I II I 
!Calcium-I II I 
!Chromium_! II I 
!Cobalt_! I I 

.,pper I I I 
.:on I I I 

!Lead I' I I 
I Magnesium··, I I 
!Manganese I I I 
!Mercury I I I I 
!Nickel I I I I 
!Potassium! I 1 · I 
!Selenium I I I I 
!Silver_! I I I 
!Sodium_! I I I 
!Thallium_! I I I 
!Vanadium_! I I I 
!Zinc I I I I 
I I I I I 

Comments: 

FORM XI (PART 2) - IN 

SDG No.: 

for: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , . 
1 · 
I 
I 
I 
I 

ILM02.0 



Lab Name: -

Lab Code: 

U.S. - EPA - CLP 

12 
· - ICP LINEAR RANGES· (QUARTERLY) 

Contract: ---------------
Case No.: SAS No.: 

ICP ID Number: Date: 

I I - I I 
I Integ. I I I 

· I Time I Concentration I I 
I Analyte (Sec.) I (ug/L) I M I . 
'--- ___ I _____ I_ I 
!Aluminum ___________ I I 

· !Antimony- ___________ ,-, 
. ----!Arsenic - ____ _____ 1-1 

---- -~ ~----l :~~~ri-um --====== --====-=-=--=--=--- =---: --~--.-:-c-_-_·: · ··~ _- -~-= ---:-· 1 Cadmium ___________ -, 

:·· -···· -··-rca1cium- ---- ------- -, 
• -. : ~,-..,. - -- 1 Chromium ___________ -, 

-~- -~ - -:· -- -~ · · · - !Cobalt - ___________ -, 
·-------·-_ -- -_---------ICopper-- ____ _____ --, 

---· --·-:·"_.: ~--: ~-:-~~-~-.:~:-_Ii!~~ . - ======= ===-=--=--=--=--=--=--- = l 
Magnesium_________ -, 

- - ·------- -···· ·. ,· ----Manganese ___________ -, 
·· ·- · - --- · · ·· Mercury ___________ -, 

-- - - Nickel-, ___________ -, 
. -- --·· ... Potassium! ___________ -, 

Selenium I ___________ -, 
Silver -, ___________ -, 
Sodium--!_________ -, 
Thallium I_____________ -, 
Vanadium-I ____ !_____ --, 
Zinc -, ____ ! ______ -, -----'----'----- =, 

Comments: 

FORM XII - IN 

SDG No.: 

··- --· -- - ... . 
• ., £;i._ ;· F -:;.. ~ -• 

---· 

:. - • 4 

. 7 • · --

ILM02.0 



!.. cb Name: 

) Code: 

:-:ethod: 

13 
PREPARATION LOG 

Contract: -----------
case No.: SAS No.: ---- ---

I EPA 
I Sample Preparation Weight 
I No. Date (gram) 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I -·.- -- . - I 
I .. 
I 
I 
I 
I 

. I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FORM XIII - IN 

SDG No.: 

I ,. 
I Volume I 
I (mL) I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I .. --- . 

I 
I 
I 

'.J 
'I 
I 
I 
I 
I 
I 
I 
I 
I 

ILM02.0 



Lab Name: 

Lab Code: 

U.S. EPA - CLP 

14 

ANALYSIS RUN LOG 

Contract: 

Case No.: SAS No.: SDG No.: 

Instrument ID Number: 

start_ Date:. 

Method: 

. End Date: 

I I I Analytes 
EPA I 

sample I D/F 
I 1~-~-.---:--~~-~~----,---.-----,---~-.--,--~-Timel % R IAISIAIB BICICICICICIFIP M MIHINIKISIAIN T VIZ 

No. I I ·ILIBIS·IA EIDIAIRIOIUIEIB G NIGIII IEIGIA L ININ 
I I . I_I_I_I __ I_I_I_I_I_I_I ____ I_I_I_I_I ___ I __ 
I ___ ._I ___ I_I_I_I __ I_I_I_I_I_I_I ____ I_I __ I_I ___ I __ 
I ___ : __ I ___ I_I_I_I __ I_I_I __ I_I_I ____ I_I __ I_I ___ l_1_ 
I ___ : __ I ___ I_I_I_I __ I_I_I __ I_I_I ____ I_I __ I_I ___ 1_· _ 
I ___ ; __ I ___ I_I_I_I __ I_I ___ I_I_I ____ I_I __ I_I_ ~ _I __ 
I ___ ; __ I ___ I_I_I_I ___ I ___ I_I_I ____ I_I __ I_I ___ I_,_ 
I ___ : __ I ___ I_I_I_I ___ I ___ I __ I ____ I ___ I_I ___ I_' _ 
I ___ :_I ___ I_I_I_I ___ I __ ~I- _I ____ I ____ I ___ I __ 
I 
I 
I 

___ ;_1 ___ 1~1_1~1- __ I ___ I __ I ____ l ____ I ___ I __ 
___ ; __ I · I_I_I_I ___ I ___ I __ I ____ I ____ I ___ t . 1_ 
___ :_I ___ I_I_I_I ___ I ___ I __ I ____ I ____ I_._._ 

l 
I 
I 
I 
I 

___ ; __ I ___ I_I_I_I ___ I ___ I __ I ________ I_I_I __ _ 
___ : __ I ___ I_I_I_I ___ I ___ I __ I_I ___ ~ ___ l_l_l_1_1_ 
___ :_I ___ I_I_I_I ___ I ___ I __ I_I _______ I_I_I_I_' ~ 
___ :_I ___ I_I_I_I ___ I ___ I __ I_I __ I _____ I_I_I_I __ 
___ I_I ___ I_I_I_I ______ I~ _I_I __ I _____ I_I_I_I_._ 

I ___ ; __ I ___ I_I_I_I ______ I __ I_I __ I _____ l_l_l_l~'-
I ___ :_I ___ I_I_I_I ______ I __ I_I __ I _____ I_I_I_. __ 

-1 ___ :_I ___ I_I_I_I ______ I __ I_I __ I _____ I_I_I_. __ 
I 
I 
I 
I 
I 
I 
I 
I 
I 

___ :_I ___ I_I_I _______ I __ l_l_l_l ______ I_I_I_I_I_ 
___ ;_1 ___ I_I_I _______ I __ I_I_I_ I __ ;.:.... __ I_I_I_I_ ~ 
___ ;_1 ___ I_I_I ___ ~ __ I_I __ I_I_I_I __ I ___ I_I_. ___ _ 
___ :_I ___ I_I_I __ I ____ I_I __ l_ l~I_I __ I __ l_l_l_l_l_1_ 
___ :_I ___ I_I_I __ I ____ I_I __ I_I_I_I __ I __ I_I_I_I_I_' _ 
___ :_I __ I_I_I __ I ____ I_I __ I_I_I_I __ I __ I_I_ ._. ___ _ 
___ ;_I ___ I_I_I __ I_I ___ I_I __ I_I_I_I_I_I __ I_I_I_I_I_, _ 
___ ._I ___ I_I_I __ I_I ___ I_I __ I_I_I_I_I_I __ I_I_I_I_I_I_ 
___ ;_-_I - I_I_I __ I_I __ I_I_I_I_I_I_I_I_I_I __ I_I_ ._. ___ _ 

· I ___ I_I ___ I_I_I __ I_I __ I_I_I_I_I_I_I_I_I_I __ I_I_._. ___ _ 
I 
I 
I 
I 
I 

___ I_I ___ I_I_I __ l_l __ I_I_I_I_I_I_I_I_I_I __ l_l_l_l_l_1 _ 
___ I_I ___ I_I_I __ I_I __ I_I_I_I_I_I_I_I_I_I __ I_I_I_I_I __ 
___ I_I ___ I_I_I __ I_I __ I_I_I_I_I_I_I_I_I_I __ I_I_. _____ _ 

I_I ___ I_I_I __ I_I __ I_I_I_I_I_I_I_I_I_I~ _l_l_l_l_l_1_ 
___ I_I ___ I_I_I __ l~I- _I_I_I_I_I_I_I_I_I_I __ I_I_I _I_I_ 1 _ 

FORM XIV - IN ILM 



( ) 





1 
CHLORINATED HERBICIDES ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: Aguatec, Inc. Contract: 

Lab Code: AOUAI Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) Water 

Sample wt/vol: (g/mL} mL 

Level: (low/med) Low 

% Moisture: not dee . dee. 

Dilution Factor: 1.0 

CAS NO. COMPOUND 

94-75-7--------2,4-D 
94-82-6--------2,4-DB 
93-76-5--------2,4,5-T 
93-72-1--------2,4,5-TP(Silvex) 
75-99-0--------Dalapon 
1918-00-9------Dicamba 
120-36-5-------Dichloroprop 
88-85-7--------Dinoseb 
94-74-6--------MCPA 
93-65-2--------MCPP 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

FORM I 

1.0 
1.0 

0.10 
0.10 
2.3 

0.10 
1.0 

0.50 
100 
100 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



1 
CHLORINATED HERBICIDES ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: Aguatec. Inc. Contract: 

Lab Code: __AQUAI Case No.: SAS No.: SDG No.: 

Soil Lab Sample ID: Matrix: (soil/water) 

Sample wt/vol: __ (g/mL) _g_ Lab File ID: 

Level: (low/med) LOW_ 

% Moisture: not dee. dee. 

Dilution Factor: 1.0 

CAS NO. COMPOUND 

94-75-7--------2,4-D 
94-82-6--------2,4-DB 
93-76-5--------2,4,5-T 
93-72-1--------2,4,5-TP(Silvex) 
75-99-0--------Dalapon 
1918-00-9------Dicamba 
120-36-5-------Dichloroprop 
88-85-7--------Dinoseb 
94-74-6--------MCPA 
93-65-2------- MCPP 

Date Received: 

Date Extracted: 

Date Analyzed: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

FORM I 

Q 

50 u 
50 _Q_ 

5.0 _u_ 
5.0 u 
120 u 
5.0 u 

50 u 
25 u 

5000 u 
5000 u 



2 

CHLORINATED HERBICIDES SURROGATE RECOVERY 

Lab Name: Aquatec, Inc. 
Lab Code: AOUAI 
SAS No.: ------

1 
2 
3 

'-. 4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

2,4-DA 

EPA 
SAMPLE NO. 

# Column to be used to flag recovery values 
• Values outside of QC limits 
D Surrogates diluted out 

page of 

I 

I 
I 
I 

I 

Contract: ___ _ 
Case No.: 
SDG No.: 

% REC 
2,4-DA 

# 

I 

QC LIMITS 
(40-150) 

----
----



3 
WATER CHLORINATED HERBICIDES 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: Aguatec,Inc. Contract: 

Lab Code: _lillUAI case No.: SAS No.: SDG No.: 

Matrix Spike - Sample No.: ________ _ Level: (low/med) LOW 

SPI-KE SAMPLE MS 
ADDED CONCENTRATION CONCENTRATION 

COMPOUND (ug/L) (ug/L) (ug/L) 

2,4-0 
Silvex 

SPIKE MSD MSD 
ADDED CONCENTRATION ~ 

0 
~ 
0 

COMPOUND (ug/L) (ug/L) REC RPO 
# 

2,4-D 
Silvex 

#Column used to flag recovery and RPO values with an asterisk 
*Values outside of QC limits 

RPO: out of 2 outside limits 
Spike Recovery: out of 4 outside limits 

FORM III 

# 

MS QC 
~ 
0 LIMITS 

REC REC. 
# 

25-135 
25-135 

QC LIMITS 
RPD REC. 

30 25-135 
30 25-l•"i -

: --



3 
SOIL CHLORINATED HERBICIDES 

MATRI X SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

La b Name: Aguatec,Inc. Contract: 

Lab Code: AOUAI Case No.: SAS No.: SDG No.: 

Matrix Spike - Sample No.: _______ _ Level: (low/med) LOW 

SPIKE SAMPLE MS 
ADDED CONCENTRATION CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) (ug /Kg) 

2, 4-D. 
Silvex 

SPIKE MSD MSD 
ADDED CONCENTRATION % ~ 

0 

COMPOUND (ug /Kg) (ug/Kg) REC RPO 
# 

~, 4-D 
Silvex 

#Column used to flag recovery and RPO values with an asterisk 
*Values outside of QC limits 

RPO: out of __ __,2=----- outside limits 
Spike Recovery: out of 4 outside limits 

FORM III 

# 

MS 
~ 
0 

REC 

QC 
RPO 

30 
30 

QC 
LIMITS 

REC. 
# 

25-135 
25-135 

LIMITS 
REC. 

25-135 
25-135 



Lab Name: Aguatec,Inc. 

Lab Code: ~UAI 

Lab Sample ID: 

Case No.: 

Matrix: (soil/water) 

Date Extracted: 

Date Analyzed (1): 

Time Analyzed (1): 

Instrument ID (1): 

GC Column ID (1): 

4 
CHLORINATED HERBICIDES 

METHOD BLANK SUMMARY 

Contract: 

SAS No.: SDG No.: 

Lab File ID: 

Level: (low/med) LOW 

Date Analyzed (2): 

Time Analyzed (2): 

Instrument ID (2): 

GC Column ID (2): 

THIS METHOD BLANK APPLIES TO THE FOLLOWING Sl>.MPLES, MS AND MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Page 1 of 1 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

FORM IV 

DATE 
ANALYZED 1 

DATE 
ANALYZED 2 



8 
CHLORINATED HERBICIDES EVALUATION STANDARDS SUMMARY 

Evaluation of Retention Time Shift for 2,4-DB 

b Name: Aguatec.Inc. Contract: 

Lab Code: AOUAI 

Instrument ID: 

Dates of Analyses: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

EPA 
SAMPLE 

case No.: SAS No.: 

to 

LAB SAMPLE 
NO. ID 

SDG No.: 

GC Column ID: 

DATE TIME 
ANALYZED ANALYZED 

===-====== 

% 
D 

=== 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

* Values outside of QC limits (2.0% for packed columns, 0.3% for 
capillary columns) 

Page_ of 
FORM VIII 

* ----
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--



Lab Name: Aguatec,Inc. 

9 
CHLORINATED HERBICIDES 

CONTINUING CALIBRATION CHECK 

Contract: 

La b Code: _h_QUAI 

Instrument ID: 

Case No.: SAS No.: SDG No .: 

Init. Calib. Date(s}: 

COMPOUND 

Dalapon 
Dicamba 
MCPP 
MCPA 
Dichlorprop 
2,4-D 
2,4,5-TP(Silvex) 
2,4,5-T 
2,4-DB 
Dinoseb 

INITIAL 
RESPONSE 

File: 
Date: 
Time: 

Column ID: 

CONTINUING 
RESPONSE 

File: 
Date: 
Time: 

%D 

-------------------------------------------------------------------

2,4-DA 

FORM IX 



( 

I 
I 

• , 
.. 'i 

' . 



,; ,. 
!- <J 

., .. p• .... - •• -

... -•· ,, .. 

p r-, -_:;, 

' 
. t-.i. ~~,.jJ (1:~ :---:11~ t 1-_1: ~~'~: ;.;q 

.>, 

" 

!
[ j ; -,·, ·,--:_. : .., ·• ·1- -
- -· ;-,f t :"'f 

' ' 
:;:J \u ·u ... ;-.:: ~J--'~~~: ~1.1 L ;; 

•• , • .• ·; t.--: 

JI . • -

.'. ' 



Worlq,lan for CERCLA Investigation of 10 Solid Waste Management Units 

Seneca Army Depot, Romulus , ·New York 

Delivery Order 0004, Parsons Main Project No.: 7XY129--070CXJ 

Submittal: Draft Final 

4.0 DESCRIPTION OF SWMUs TO BE INVESTIGATED 

This section of the Work Plan presents available information for each SWMU regarding current site 

conditions, historical operating practices, and existing chemical analysis data. The majority of the 

information regarding operating procedures and existing analytical data was obtained from the ERCE 

SWMU Classification Report (ERCE 1991). This information represents the most current source of 

information available. 

4.1 SEAD-4: MUNITIONS WASHOUT FACILITY LEACH FIELD 

The Munitions Washout Facility Leach Field was active between 1948 and 1963. At present, the 

foundation of the washout plant is still visible (approximately 150 feet long by 80 feet wide), but there 

is no visual evidence of the leach field. Figure 4-1 shows the estimated location of the leach field with 

respect to the other features nearby, i.e., the former munitions washout facility foundation and the 

wastewater pond. Information from SEAD indicates wastewater may also have been discharged to a ditch 

that carried the wastewater north across the road to a leach field. 

4.1.1 Operatin~ Practices 

Operations at this unit included dismantling and removing explosives from munitions by steam cleaning. 

This operation produced explosive solids and wastewater. Solid explosives were most likely open burned 

at the OB facility (SEAD-23) or the old powder burning pit (SEAD-24). Chemical constituents that are 

common at Department of Defense washout plants include TNT, RDX, HMX, Tetryl, trinitrobenzene 

and heavy metals. The actual explosives in the wastewater are unknown. It is suspected that the 

wastewater that was produced was processed through sawdust to remove any solid explosive residues 

prior to being discharged to an area where it leached into the ground or flowed into a nearby ditch. The 

ditch possibly discharged to a pond located west of the facility. Some wastewater discharged potentially 

into an area near Building 2084, which is approximately 1,000 feet, due south, of the munition washout 

facility, Figure 4-1 (USAEHA 1988). Wastewater may have also been discharged into an area near the 

Building 2079 boiler plant (Figure 4-1) . 

Within the past 8 years, the pond was widened and deepened using a bulldozer. Pond sediment was 

pushed southwestward to a 400-foot by 150-foot area southwest and adjacent to the pond. This scraped­

off sediment has been sampled in an area shown on Figure 4-1. A shallow depression near the berm and 

Building T2105 are included in this SWMU. 
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Woriq,lan for CERCLA Invectigation of 10 Solid Waate Management Unit, 

Seneca Army Depot, Romulua, New Yon: 

4.4.1 Operatine; Practices 

Delivery Order 0004, Panoos Main Project No. : 720229-07!XX) 

Submiual : Draft Final 

Small arms munitions, both obsolete and unserviceable, were destroyed by incineration. There were no 

air pollution or dust control devices installed on the furnace. The pipes located above the building may 

have conveyed propellants, which may also have been stored in the building. 

4.4.2 Existine; Analytical Data 

No existing analytical data were discovered for this SWMU. 

4.5 SEAD-17: BUILDING 367 - EXISTING DEACTIVATION FURNACE 

The Existing Deactivation Furnace, located in Building 367, has been active from 1962 to the present 

(refer to Figure 4-5). Air pollution control equipment was added to the unit in 1970, and it was further 

upgraded in 1989. 

The deactivation furnace is used to incinerate obsolete and unserviceable small arms munitions (20 mm 

or less in size), fuses, boosters and firing devices. The furnace consists of a rotary kiln retort and feed 

discharge assemblies. The revolving retort is made of cast steel. The kiln has a cross-sectional area of 

4.6 square feet and is 20 feet long. The kiln is fired by No. 2 fuel oil. The furnace's feed system 

consists of a waste feed weighing system, a primary waste feed conveyor and a secondary conveyor. The 

furnace is equipped with an Air Pollution Control System (APCS). The APCS consists of an afterburner, 

gas coolers, cyclone separator, baghouse, compressor, induced draft fan, stack and associated duct work. 

The furnace has been included in the facility's Part B permit application. The unit was upgraded in 1989 

to meet the operating requirements for incinerators detailed in 40 CFR Part 264 Subpart O. As part of 

the RCRA regulations, interim closure of the unit was conducted in 1989. The plan for conducting the 

trial burn has been prepared. The trial burn will be conducted after review and approval of the trial burn 

plan by NYSDEC and the EPA. 

4.5.1 Operatine; Practices 

Unpacked ammunition is placed on a conveyor for transfer to the deactivation furnace at prescribed 

intervals. The ammunition is burned and exploded by the heat in the furnace. The residue from the 

furnace is transferred by a conveyor to an approved hazardous waste container and allowed to cool. 

When cooled, the scrap metal is disposed of in barrels for transfer to the Defense, Reutilization and 

Marketing Office (DRMO) . 
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Material to be detonated is placed in a bulldozed hole in the hill with demolition material to destroy the 

ammunition or components. Primer cord is attached to the demolition material, blasting caps are attached 

to the primer cord, and the primer cord is attached to circuit wire. The hole is backfilled and a minimum 

of 8 feet of soil is placed over the material to be detonated. The operator detonates the material after 

returning to the dugout and taking proper safety precautions. 

4.9.2 Existini: Analytical Data 

The Open Detonation facility has five groundwater monitoring wells associated with it, MW-1 through 

MW-5, as shown on Figure 4-9. Monitoring well installation data was available in tabular form and is 

presented in Appendix D, Table 45A. Groundwater quality data for conventional pollutants and 

explosives obtained during 1979 are presented in Appendix D, Table 45B. One explosive compound, 

4-amino-2,6-dinitrotoluene, was detected in groundwater from wells MW-1 to -4 and from Reeder Creek 

(both up and downstream of SEAD-45) at concentrations from 1.36 to 1.96 ppb. 

Groundwater data during the period 1981 through 1987 and for 1989 are summarized on Tables 45C, 

45D and 45E in Appendix D. 

In 1982, the USAEHA analyzed soil samples collected from eight locations around this area (pits 2,4,6 

and 8). Analyses were performed for EP Toxicity (As, Ba, Cd, Cr, Hg, Pb, Se and Ag) and explosives 

(HMX, RDX, Tetryl, 2,4,6-TNT, 2,4-DNT, 2,6-DNT). The analytical results indicated the presence 

of Cd in all samples (0.19-0.45 mg/1) which was below 1.0 mg/I criteria. Explosives were also found 

in each sample (RDX 1.4-1.7 ug/kg; Tetryl 1.6-16.3 ug/kg; 2,4,6-TNT 2.2-61 ug/kg; 2,4-DNT 1.1-19. 

ug/kg). 

4.10 SEAD-57: EXPWSIVE ORDNANCE DISPOSAL AREA 

The Explosive Ordnance Disposal Area consists of a berm approximately 4 feet wide and 8 to 10 feet 

high with an inside diameter of approximately 70 feet (refer to Figure 4-10). The disposal area has been 

active from 1941 to the present and is currently used for bomb squad training. A shallow depression near 

the berm and Building T2105 are included in this SWMU. 

January 8, 1992 
Revilioo C 

Page 4-16 

V:IENVIRISENllCAISWMUPLAN.FINISECTION.4 Draft #5 





Worig>lan for CERCLA lnvelligalioo of 10 Solid W- Mamgemem Unii. 
Seneca Army Depot. Romulua, New Yon: 

Delivery Order 0004, P-..nom Maia Project No.: 7'20229-01(XX) 

Submiual: Draft Final 

Note: Refer Lo Figure 2-4 for SWMU louLion 
w i1hin 1hc overall SEAT) site. 

~NORTH 

D BLDG. T2105 

I 
SCALE 1" = 200' 

LEGEND 

~ i ESTIMATED DIRECTION OF 
~ SHALLOW GROUNDWATER 

/SOIL BERM 

r--~-

SHALLOW DEPRESSION 

FIGURE 4-10 SITE PLAN FOR SEAD-57: EXPLOSIVE ORDNANCE DISPOSAL AREA 
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Seneca Army Depot, Romulua, New Y orlc 

4.10.1 Operatini: Practices 
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In the past, the bermed area was used for open detonation. The bermed area and the depression may 

have been used for the disposal of explosives. Currently, the bermed area is used for bomb squad 

training. Building 1'2105 may have been used to store material before it was detonated. 

4.10.2 Existini: Analytical Data 

No existing analytical data were discovered for this SWMU. 
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Work Plan for CERCLA lnve,tigatioo of 10 Solid Wa,te Management Unit, 
Seneca Army Depot, Romulus, New Y orlc 

5.0 SWMU INVESTIGATIONS 

5.1 INTRODUCTION 

Delivery Order 0004, Par&oo.s Main Project No.: 77D'l29-07fXXJ 

Submittal: Draft Final 

This section describes the work to be performed during investigation of the 10 SWMUs. The approach 

of this Work Plan is to investigate areas likely to have been impacted by a release of hazardous 

constituents. Sample locations are concentrated in source areas or in hydrologic upgradient locations to 

establish background conditions. Parsons Main has estimated groundwater flow directions based 

primarily on topography and to some extent on proximity to surface water. All references to upgradient 

and downgradient hydrologic locations in this section are estimated. The estimated direction of 

groundwater flow for each SWMU is presented on Figures 2-4 and 5-1 through 5-10. 

Prior to personnel entering each SWMU to perform field work, Parsons Main and UXO personnel will 

evaluate the potential for UXOs to be present at the SEAD. If necessary, UXO personnel will clear areas 

of the site where field work will be performed. 

Three types of geophysical techniques could be performed at several SWMUs. These techniques include: 

(1) seismic refraction, (2) ground penetrating radar (GPR), and (3) electromagnetic (EM-31). Seismic 

refraction will be used to determine the depth to groundwater at SWMUs where the groundwater gradient 

over the length of the traverse is expected to be greater than one foot. This will be determined based on 

the topographic relief at each SWMU prior to the survey. GPR and EM-31 will be used to locate 

disturbed sediments and buried structures (i.e., buried channels, ditches , drums, UXOs, septic systems, 

etc.) 

Investigation of the 10 SWMUs will involve sampling of soil, soil gas, sediment, surface water and 

groundwater, although not all medias will be sampled at each SWMU. Chemical constituents of concern 

for this investigation are summarized on Table 5-1 . Analytical methods utilized at each SWMU and the 

rationale for selection of each analytical method are presented on Table 5-2. Table 5-3 presents a 

summary of samples to be collected and analyses to be performed. All analyses will be performed in 

accordance with the methodology presented in the Chemical Data Acquisition Plan, Appendix C. 

Parsons Main feels that it is appropriate to conduct these analyses during the initial assessment so that 

there is reasonable justification for eliminating certain compounds from further consideration in 

subsequent investigations. The constituents cited in the Chemicals of Interest sections for each SWMU 

in Section 5.2 were obtained from the ERCE report (ERCE 1991). 
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Workplan for CERCLA Inveatigatioo 10 Solid Waste Management Unita 
Seneca Army Depot, Romulua, New Y orlc 
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TABLE 5-1 

SUMMARY OF CHEMICAL CONSTITUENTS OF CONCERN 

J1illl•1
" 

1. Propellants, 
Explosives and 
Pyrotechnics (PEP) 

2. Solvents 

3. Oils 

4. Nitric/Hydrofluoric 
Acid 

5. Transformer Oil 

6. Herbicides 

7. Insulation 

January 8, 19'J3 
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Heavy metals 
Semi-voltile organic compounds (SVOs) 
Explosives 
Nitrates 

Volatile organic compounds (VOCs) 
Semi-volatile organic compounds (SVOs) 

Petroleum hydrocarbons (TPH) 

Nitric/Hydrofluoric Acid 

Polychlorinated biphenyls (PCBs) 

Herbicides 

Asbestos 

TAL Metals* 
TCL svos· 
8330, 
353.2 

TCL VOCs*, 5242 
TCL SVOs 

8015 
Herbicides 8150 
PCB in oil 8080 

353.2, 340.2 

TCL Pest./PCB* 

8150 

Polarized Light 
Microscopy 
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Workplan for CERCLA lnvcatiptiOll of 10 Solid Waste Managemont Units 
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TABLES-2 
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SWMU-SPECIFIC EPA ANALYTICAL METHODS AND SELECTION RATIONALE 

SEAD-4 

SEAD -11 

SEAD-13 

SEAD-16 

SEAD-17 

SEAD-24 

SEAD-25 

SEAD-26 

January 8, 1993 
Revision: C 

X 

X 

X X 

X X 

X 

X 

X 

X 

X X X 

X X X 

X X 

X X X 

X X X 

X X X 

X X 

X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X 

X 

X 

X 

X X 

Pyrotechnic, explosive and propellant (PEP) 
materials managed here (Exp! . , SVO s, and 
metals) and breakdown products (Nitrate) may be 
present. 

Landfills have been historically utilized for 
industrial waste disposal . 

Strong acid neutralized in pits here . Nitrate and 
fluoride may be indicators of residual salts 
originating from acid. pH will indicate 
neutraliz.ation effectiveness 

Heavy metals have been released in dust and ash 
from stack with no air pollution controls. PEP 
materials have been managed here (Expl ., SVOs 
and metals) and breakdown products (Nitrate ) 
may be present. 

Although air pollution controls have been used , 
heavy metals released in dust and ash from the 
system . (Similar to SEAD 16) 

PEP materials managed here (Exp! .,SVOs and 
heavy metals) and breakdown products (Nitrate) 
may be present. Solvents and /or petroleum 
products may have been utilized to initiate powder 
burn. 

Materials burned include: fuels and used oil: 
leaded fuel possible . 

Materials burned include: fuels and used oil: 
leaded fuel possible. 
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SWMU-SPECIFIC ANAL YTICALMETHODS AND SELECTION RATIONALE 

SEAD-45 

SEAD-57 

January F 
Revision: 
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PEP materials managed here (Exp! .,SVOs and 
heavy metals) and breakdown products (Nitrate) 
may be present . 

PEP materials managed here (Expl ., SVOs and 
heavy metals) and breakdown products (Nitrate) 
may be present . 
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Table 5-3 
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Summary of Laboratory Analyses 

SEAD-4 
B/TP1 Soils 
Groundwater 
Surface Water 
Sediment 
Surface Soil 

SEAD-11 
B/TP Soils 
Groundwater 

SEAD-13 
B Soils 
Groundwater 
Surface Water 
Sediment 

SEAD-16 
Groundwater 
Surface Water 
Surface Soil 
Propellants 
Solid Materials 
Bldg. Materials 

SEAD-17 
B Soils 
Groundwater 
Surface Soil 

SEAD-24 
B Soils 
Groundwater 
Surface Soil 

January 8, 1993 
Revision C 

No. of 
Samples 

44 
6 
2 
3 
7 

15 
4 

30 
6 
3 
3 

3 
2 

16 
3 

10 
10 

9 
3 

23 

15 
3 

12 

Suite2 

44 
6 
2 
3 
7 

15 
4 

30 
6 
3 
3 

3 
2 

16 
3 

10 

9 
3 

23 

15 
3 

12 

TPH 

15 
4 

15 
3 

12 

Analyses5 

Herbicides PCB Asbestos Fluoride 
in 
Oil 

30 
6 
3 
3 

5 
5 
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Wort Plan for CERCLA Investigation of 10 Solid Waste Management Uniu 
Seneca Anrrj Depot, Romulus, New Y or1t 

SEAD-25 
B Soils 
Groundwater 

SEAD-26 
B/TP Soils 
Groundwater 
Surface Water 
Sediment 
Oil 

SEAD-45 
TP Soils 
Surface Soil 
Groundwater 
Surface Water 
Sediment 

SEAD-57 
TP Soils 
Surface Soils 
Groundwater 

Sample Subtotal 

Duplicates (5 % ) 

Equip. Blanks 
(5%) 

MS/MSD/MSB 
(3/20 samples)3 

January 8, 1993 
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No. of Suite2 

Samples 

18 18 
3 3 

36 36 
4 4 
1 1 
1 1 
1 

5 5 
9 9 
9 9 
4 4 
4 4 

11 11 
9 9 
3 3 

350 339 

17 

17 

51 

Table 5-3 
(Con't) 

Delivery Order 0004, Parsons Main Project No.: 720229-07000 
Submittal: Dra[t Final 

Analyses5 

TPH Herbicides 

18 
3 

36 
4 
1 
1 
1 1 

113 1 

6 -

6 -

18 -

PCB Asbestos Fluoride 
in 
Oil 

1 

1 10 42 

- 1 2 

- - 2 

- - 6 
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Wort Plan for CE.RCI.A Investigation of 10 Sol id Waste Management Units 
Seneca Army Depot, Romulus, New Yori< 

No. of Suite2 

Samples 

Total Number of 424 
Analyses 

Estimated VOC 14 
Trip Blanks4 

Notes: 

1. B=Borings, TP=Test pits 

Table 5-3 
(Con't) 

Delivery Order 0004, Parsons Main Project No.: 720229-07000 
Submittal: Draft Final 

Analyses5 

TPH Herbicides PCB Asbestos Fluoride 
in 
Oil 

143 1 1 11 52 

2. Suite consists of analyzing each sample for TCL VOCs, SVOs, and Pesticide/PCBs and TAL 
Metals and Cyanide according to the NYSDEC CLP SOW, explosive compounds, herbicides, 
and nitrates. At SEAD-13, SEAD-25, and SEAD-26, explosive compounds will not be 
analyzed. The TCL and TAL compounds will be analyzed at Level IV, whereas the other 
compounds will be analyzed at Level III. 

3. A matrix spike analysis, performed every 20 samples, actually consists of 3 analyses: method 
spike blank, matrix spike, and matrix spike duplicate. 

4. Number of VOC trip blanks were estimated based on one trip blank per day, 4 water samples 
per day, and 55 water samples to be obtained (55/4= 14). 

5. Laboratory analysis methods are presented on Table C-2 of Appendix C, Chemical Data 
Acquisition Plan. 
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All monitoring wells on each SWMU will be surveyed relative to an established U.S.G.S. datum to allow 

for the preparation of a groundwater topography map indicating the direction of groundwater flow on the 

SWMU. This will also allow comparison of groundwater elevations from SWMU to SWMU. 

The locations of borings and monitoring wells may be adjusted based on the results of geophysical and 

soil gas surveys and more complete field reconnaissance. 

The above field work will represent Phase I of the ESI field work. If no contaminants are detected that 

would cause a remedial investigation to be performed at a SWMU, then, during Phase II, groundwater 

will be obtained from each well at the SWMU and analyzed for VOCs using Method 524.2. This method 

has detection limits for VOCs that are lower than the Maximum Contaminant Levels listed in the federal 

drinking water regulations. 

5.2 SWMU-SPECIFIC SAMPLING PROGRAM 

This section of the Work Plan describes the field work and samples that will be obtained at each of ten 

SWMUs to be investigated. The procedures for performing the field work and obtaining the samples are 

described in Appendix A, Field Sampling and Analysis Plan. Appendix A also includes a table (fable 

A-1) summarizing the procedures that will be used at each SWMU. The health and safety procedures 

that will be followed while on-site are presented in Appendix B, Health and Safety Plan. SWMU specific 

safety guidelines are presented in Appendix B of the Health and Safety Plan. The Chemical Data 

Acquisition Plan (Appendix C) presents the policies, organization, objectives, quality assurance (QA), 

and quality control activities to be implemented in this CERCLA site inspection. 

5.2.1 SEAD-4: Munitions Washout Facility Leach Field 

Based on previous operating practices, wastewater from the washout facility contained explosives and 

heavy metals . Based on ERCE information and discussions with SEAD personnel, this wastewater could 

have been discharged to a leach field west of the former building, to an unlined ditch that discharged to 

a pond approximately 500 ft. west of the former building, to an unlined ditch that flowed north and 

discharged on the north side of the road to possibly a leach field, and to areas near Buildings 2079 and 

2084. These locations are shown on Figure 5-1. Because this wastewater could leach into the ground 

the potential migration pathways include both soil and groundwater. Additionally, because the ditch 

possibly discharged to the pond, surface water and sediment must also be considered as potential 

migration pathways. 

January 8, I 993 
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Worlc Plan for CERCU Invmigatioo of 10 Solid Waate Management Unill 
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Note: Refer to Figure 2-4 for SWMU location 
within the overall SEAD site. 
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~ NORTI-i 

APPROXIMATE LOCATION 
OF-FORMER MUNITIONS 
WASHOUT FACILITY 
FOUNDATION 

PPROXIMATE LOCATION BLDG .._S84·1~ 

FORMER LEACH FIELD 
2084 

, , S84 

ATE LOCATION OF 
ER WASTEWATER 
AGE DITCH 

~OIL/SEDIMENT SAMPLE 
AREA.JUNE 28, 1990 
( refer to data in 
Appendix D, Table 4A) 

SS44 ■ 

■SS4-5 

SS4-6■ 

14 

8 
MW4-5 
584-5 

FIGURE 5-1 SAMPLING WCATIONS FOR SEAD-4: MUNITIONS WASHOUI' FACILITY LEACH F1ELD 
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Health and Safety procedures for the investigations performed at SEAD-4 are described in the Health and 

Safety Plan (Appendix B) and in the SWMU-specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.1.1 Chemicals of Interest 

Chemicals which presumably could be found during sample testing from SEAD-4 include 2,4,6-TNT, 

2, 4-DNT, 2,6-DNT, RDX, HMX, trinitrobenzene, Tetryl and heavy metals . Soil samples were collected 

from the pond area in 1990 and tested for 2,4,6-TNT, 2,4-DNT and 2-6-DNT. Explosives were not 

detected in any of the samples tested (ERCE 1991). Sample locations and data are presented in Appendix 

D. 

5.2.1.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well upgradient and a well downgradient of the SWMU. 

The exact location of the leach field west of the washout facility is unknown. To determine the leach 

field's location, a GPR survey will be performed. GPR will be relied upon as the primary geophysical 

method. To provide cost effective backup geophysical data, an electromagnetic (EM-31) survey will be 

performed together with the GPR survey. The objectives of these surveys will be to delineate the location 

of the leach field and the locations of subsurface pipes and structures that serviced the leach field (refer 

to Figure 5-1). Because heavy metals may be constituents of concern here, the electromagnetic data will 

supplement the GPR survey by providing information on the extent of soils with elevated apparent 

conductivities. A grid of GPR and electromagnetic data will be collected over the area where the leach 

field is suspected to be located. The GPR data will be collected at points spaced at 10-foot intervals . 

Electromagnetic measurements will be made on the same profiles with sample points spaced at 10-foot 

intervals . It is estimated that up to 15 profiles, each 200 feet in length, will be surveyed. 

GPR and EM-31 surveys will also be performed to determine whether a buried ditch or pipe leading north 

from the former facility and a leach field north of the road exist. The GPR survey will be performed at 

points spaced at 10-foot intervals. Each survey will be approximately 40 feet long. EM-31 

measurements will be made along profiles oriented approximately east-west at 10-foot intervals in the area 

of the potential pipe and leach field. Each survey will be approximately 250 feet long. 
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In addition, GPR and EM-31 profiles will be performed in the area between the pond and the former 

facility to identify the location of the former ditch through which wastewater was discharged. It is 

estimated that up to six profiles, spaced at 100-foot intervals, will be surveyed to locate the former ditch. 

These profiles will be approximately 200 feet in length. 

Soils 

Borings: Fourteen soil borings are proposed for SEAD-4 (refer to Figure 5-1) to evaluate the vertical 

extent of contaminants. Boring SB4-1 will provide data on the background soil quality. The other 

borings are at locations where releases to the environment may have occurred. Six borings are associated 

with installation of the six wells proposed for SEAD-4. 

Each boring will be continuously sampled to the top of the water table. A total of three samples from 

each boring will be collected and analyzed. These include: (1) from 0-12 inches below grade, (2) 

immediately above the water table and (3) an intermediate point. The intermediate sample will be 

collected at a depth where one of the following site-specific items occurs: (1) a stratigraphic change, (2) 

evidence of perched water table, (3) elevated photoionization detection (PID) readings, or (4) visibly 

affected soil (e.g., oil stains). If none of these occur, then the intermediate sample will be collected at 

the halfway point between the samples collected at the surface and at the water table. If intermediate split 

spoon samples exhibit elevated PID readings, the one with the highest concentration will be the one 

intermediate sample to be analyzed. 

The three samples to be analyzed from each boring will be submitted for chemical analyses identified in 

Section 5.2.1.3. The data gathered will be used to locate soils affected by disposal of the wash water. 

Test Pits: Two soil samples will be collected from the soil berm to evaluate its soil quality. The source 

of the soil is unknown and may have been affected by the wastewater before it was used to construct the 

berm. These samples are to be collected via two test pits. Four soil samples will be composited into one 

sample for each test pit. 

Surface Soils: Up to seven surface soil samples will be obtained. Two samples (SS4-1 and SS4-2) will 

be collected from the original bed of the ditch which leads west to the pond. If the ditch has been buried, 

the surface of the ditch bed will be exposed before sampling. Samples SS4-3 to SS4-6 will be obtained 

from the material that was bulldozed from the pond. Sample SS4-7 will be obtained from the original 

bed of any ditch that is discovered leading north from the former facility. The bed of the ditch will be 

exposed before the sample is obtained. 
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The six monitoring wells proposed for SEAD-4 will be used to evaluate groundwater flow direction and 

the groundwater quality at areas of the SWMU that may have been affected by the wash water. One well 

(MW4-1) is proposed for monitoring background groundwater quality. The presumed direction of 

groundwater flow at this SWMU is to the west-southwest. 

All monitoring wells will be constructed so that the entire thickness of the aquifer is screened. Following 

installation and development, one groundwater sample will be collected from each well and tested for the 

parameters listed in Section 5.2.1.3. 

Surface Water and Sediment 

Three sediment samples and two surface water samples will be collected from the pond. Both surface 

water samples and two sediment samples will be obtained near the edge of pond. Surface water and 

sediment samples will be obtained at the same locations. One sediment sample will be obtained from the 

deepest part of the pond, near the center. 

Each sediment and surface water sample will be tested for the chemical parameters listed in 

Section 5.2.1.3. 

5.2.1.3 Analytical Program 

A total of 51 soil samples, three sediment samples, six groundwater samples, and two surface water 

samples will be collected from SEAD-4 for chemical testing. All the samples will be analyzed for the 

following: the TCL VOCs, SVOs, Pesticides/PCBs and TAL Metals and Cyanide according to the 

NYSDEC CLP SOW, explosive compounds by Method 8330, herbicides by Method 8150, and nitrates 

by Method 352.2. A summary of the analytical program for SEAD-4 is presented in Table 5-3. 

5.2.1.4 Handling UXOs and Explosives 

The facilities at this SWMU were used to wash explosives from munitions; therefore, there is the 

potential for UXOs and explosives to be present in the soil. As a result, personnel from UXB will be 

on-site to monitor the subsurface explorations and sampling. UXB will decide when remote drilling and 

site clearance will be necessary based on-site conditions. The following paragraphs present the proposed 

procedures to handle UXOs and explosives at SEAD 4. 
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During drilling operations , a Safety Officer from UXB will monitor the work. All drilling is expected 

to be performed remotely. 

Test pit excavations and the collection of soil samples from the excavations will be performed by UXB. 

UXB will clear areas for field personnel to walk on-site, to perform geophysical surveys, and to obtain 

surface soil, surface water, sediment, and groundwater samples. 

5.2.2 SEAD-11: Old Construction Debris Landfill 

At this time, it is anticipated that the landfill primarily contains construction debris; however, the actual 

contents of the landfill are not known. 

Health and Safety procedures for the investigations performed at SEAD-11 are described in the Health 

& Safety Plan (Appendix B) and in the SWMU specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.2.1 Chemicals of Interest 

Presently, it is unknown what chemicals, if any, may have been disposed of in the landfill. 

Consequently, PCBs, VOCs, SVOCs, explosive organics and heavy metals are considered to be 

potentially present. 

5.2.2.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well upgradient and a well downgradient of the SWMU. 

An electro-magnetic survey, using an EM-31, and GPR surveys will be conducted on the landfill to 

delineate the limits of the landfill and to determine if any buried metallic objects are present within the 

landfill (refer to Figure 5-2). A 10-foot by 10-foot grid will be established over the landfill for the EM-

31 Survey. The initial geophysical characterization will consist of collecting EM-31 data over this grid. 

The EM-31 data will be interpreted to delineate the waste boundaries. Any distinct magnetic anomalies 

thought to be associated with buried metallic objects will also be delineated. Subsequent to the EM-31 
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survey, a GPR survey will be performed. The GPR data will be collected along profiles spaced at 30-

foot intervals to help delineate the landfill limits. In addition, GPR data will be collected over each 

identified EM-31 anomaly to provide a detailed characterization of the source of each anomaly. It is 

estimated that the EM-31 survey grid will be approximately 200 feet by 200 feet. 

Soil Gas 

A soil gas survey will be performed on the fill area to determine if concentrations of volatile organic 

compounds are present in the fill soil gas . This survey will potentially identify source areas of VOCs 

within the fill. 

It is anticipated that up to 30 soil gas sampling locations will be established on the fill area within a 

specified grid, although the exact number will be determined in the field. Proposed soil gas sampling 

locations are shown in Figure 5-2. These locations can be changed while in the field after receiving 

concurrence from the NYSDEC. 

Borings: Soil samples will be obtained from two soil borings drilled through the landfill (SBll-1 and -

2) and at a background location (SBll -3). The two landfill borings will be located as shown on Figure 

5-2 or at soil gas anomalies . Three samples from each boring will be obtained for chemical analysis . 

These include: 1) from O to 12 inches below grade, 2) immediately above the water table, and 3) an 

intermediate point. The intermediate sample will be collected at a depth where one of the following site­

specific items occurs: (1) a stratigraphic change such as the base of the fill, (2) evidence of perched water 

table, (3) elevated photoionization detection (PID) readings, or (4) visibly affected soil (e.g., oil stains). 

If none of these occur, then the intermediate sample will be collected at the halfway point between the 

samples collected at the surface and at the water table. If intermediate split spoon samples exhibit 

elevated PIO readings, the one with the highest concentration will be the one intermediate sample to be 

analyzed. 

Test Pits: Two test pits will be excavated to the base of the landfill debris or water table, whichever is 

deeper, to observe the type of material present in the landfill and obtain soil samples. The two test pits 

will be located at geophysical or soil gas anomalies or as shown on Figure 5-2. Three samples from each 

test pit will be obtained for chemical analysis as described for the samples from the soil borings. 
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Soil samples from the borings and test pits will be submitted for the chemical analyses identified in 

Section 5.2.2.3. 

Groundwater 

Four monitoring wells will be installed on this SWMU as shown in Figure 5-2: one upgradient of the 

landfill (MWll-1) to obtain background water quality data, one north of the landfill, one south of the 

landfill, and one immediately downgradient of the landfill. The presumed direction of groundwater flow 

at this SWMU is to the west-southwest. 

These wells will be used to determine the groundwater flow direction in the vicinity of the landfill , 

evaluate the potential for radial groundwater flow from the landfill, and, determine if hazardous 

constituents are migrating in the groundwater from the landfill. One monitoring well will be constructed 

at each location that is screened over the entire thickness of the aquifer. 

Following installation and development, one groundwater sample will be collected from each well and 

tested for the parameters listed in Section 5.2.2.3 . 

5.2.2.3 Analytical Program 

Four groundwater samples and 15 soil samples will be collected from SEAD-11 for chemical testing. 

All the samples will be analyzed for the following: the TCL VOCs, SVOs, and Pesticides/PCBs and 

TAL Metals and Cyanide according to the NYSDEC CLP SOW, explosive compounds by Method 8330, 

herbicides by Method 8150, nitrates by Method 352.2, and total petroleum hydrocarbons by Method 

8015. Up to 30 soil gas samples will be collected from the fill area and analyzed for volatile organic 

compounds using a Photovac portable gas chromatograph. A summary of the analytical program for 

SEAD-11 is presented in Table 5-3. 

5.2.2.4 Handling UXOs and Explosives 

UXOs and explosive material could have been disposed with the construction debris in this landfill. 

Therefore, personnel from UXB will be on-site to monitor the subsurface explorations and sampling. 

UXB will decide when remote drilling and site clearance will be necessary based on-site conditions. The 

following paragraphs present the proposed procedures to handle UXOs and explosives at SEAD-11. 

During drilling operations, a Safety Officer from UXB will monitor the work. All drilling is expected 

to be performed remotely . 
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Test pit excavations and the collection of soil samples from the excavations will be performed by UXB. 

UXB will clear areas for field personnel to walk on-site, to perform geophysical surveys, and to obtain 

groundwater samples. 

5.2.3 SEAD-13: IRFNA Disposal Site 

The exact location of the pits used to dispose of Inhibited Red Fuming Nitric Acid (IRFNA) is currently 

unknown. An earlier investigation by ERCE indicated that the pits were located near the west end of the 

East-West Baseline Road on the south side of the road (ERCE 1991) as shown on Figure 5-3. 

Abandoned aboveground piping was observed in the areas southeast and southwest of the Duck Ponds. 

Some of this piping could have been used during the IRFNA disposal project as an emergency shower. 

An IRFNA disposal study stated that a deluge shower was used for personnel decontamination (USAEHL 

1960). Additionally, an abandoned water hydrant was observed southwest of the Duck Ponds. Possibly, 

this water hydrant was used to supply water pressure to the stainless steel ejector. 

The pits were lined with limestone which neutralized some or all of the IRFNA. The neutralized 

wastewater may have migrated to the water table. In addition to groundwater, another potential migration 

pathway could be surface water via the Duck Pond. 

Health & Safety procedures for the investigations performed at SEAD-13 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU-specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.3.1 Chemicals of Interest 

The primary constituents of concern are heavy metals, nitrates, and fluoride. 
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To locate the six abandoned disposal pits and to evaluate the potential presence of IRFNA barrels in the 

subsurface, both GPR and EM-31 surveys (non-invasive) will be conducted. The GPR method will be 

used to identify areas of disturbed soils that could be associated with the IRFNA pits. The EM-31 data 

will be collected on profiles spaced at 20-foot intervals throughout the two areas where the pits are 

presumed to be (refer to Figure 5-3). EM-31 measurements will be made at 10-foot spacings along each 

profile. It is estimated that up to 30 profiles, varying in length from 300 feet to 400 feet, will be 

surveyed. The GPR data will be collected along the same profiles as the EM-31 data. When the pit 

locations are identified with the GPR method, additional data will be collected in order to delineate the 

extent of the pits. If the initial GPR and EM-31 surveys indicate that some of SEAD-13 has been covered 

by water, it is possible to conduct an additional GPR survey on the water surface. The survey is not 

likely to yield clear data if pond sediment has covered the originally disturbed soil areas of SEAD-13 . 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other over the pits on each side of the Duck Pond after they are located by GPR and EM-31 surveys. 

Data from the surveys will be used to determine the direction of groundwater flow, adjust the location 

of the monitoring wells to locate a well upgradient and a well downgradient of the SWMU, and evaluate 

whether the disposal of the nitric acid has created a hole or trough in the bedrock surface. Additional 

surveys may be necessary to further delineate any holes or troughs observed during the initial seismic 

refraction surveys. 

Borings: Three soil borings will be advanced within each of the two disposal areas (refer to Figure 5-3) 

at locations tentatively identified as IRFNA disposal pits. Two borings will also be drilled on each side 

of the pond to obtain soil quality data at a background location (SB13-1 and -4) and near the pond (SB13-

3 and -6). Three samples will be collected from each boring: (1) from Oto 12 inches below grade, 

(2) immediately above the water table and (3) an intermediate point. The intermediate sample will be 

collected at a depth where one of the following site-specific items occurs: (1) a stratigraphic change, 

(2) evidence of perched water table, (3) elevated photoionization detector (PIO) readings or (4) visibly 

affected soil (e.g ., oil stains) . If none of these occur, then the intermediate sample will be collected at 

the halfway point between the samples collected at the surface and at the water table. If intermediate split 

spoon samples exhibit elevated PID readings , the one with the highest concentration will be the one 

intermediate sample to be analyzed. 
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If the water table is less than 5 feet below the surface, the boring will be advanced to a maximum depth 

of 10 feet. Samples of soil for chemical analysis will be collected in these borings 1) from Oto 12 inches 

below ground surface, 2) immediately above the water table, and 3) below the water table using one of 

the four criteria described in the previous paragraph to collect an intermediate sample. 

Groundwater 

After the geophysical surveys locate the disposal pits, a monitoring well will be installed upgradient of 

each disposal area, near the downgradient edge of each disposal area, and south of each disposal area near 

the pond. These wells will be used to determine the groundwater flow direction, background 

groundwater quality, and to determine if hazardous constituents are migrating with the groundwater from 

the pits . 

The presumed direction of groundwater flow on this SWMU is to the northwest for the pits east of the 

pond and northeast for the pits west of the pond as shown in Figure 5-3 . Monitoring wells MW13-1 and 

MW13-4 will be used to obtain background water quality data. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer. Following installation and development, one groundwater sample will be collected from each 

well and tested for the parameters listed in Section 5.2.3.4. 

Surface Water and Sedim_ent 

To assess the potential impact of the IRFNA disposal pits on adjacent surface water bodies, three 

sediment samples and three surface water samples will be collected from within the Duck Pond (refer to 

Figure 5-3). One surface water and one sediment sample (SW13-3 and SD13-3) will be used to obtain 

background surface water and sediment quality data. The exact locations of the other two samples will 

be determined based on an inspection of the site. Criteria to select these locations include stressed 

vegetation, proximity to the pits, and surface water discharge points that originate from the area of the 

pits. Sediment and surface water samples will be collected at the same location and will be tested for the 

parameters listed in Section 5.2.3.4. 

5.2.3.3 Additional Information 

The aboveground piping and hydrant will be located on the topographic map that will be created for the 

site. They will be examined to evaluate their probable use. 
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A total of 30 soil samples, three sediment samples, six groundwater samples , and three surface water 

samples will be collected from SEAD-13 for chemical testing. All the samples will be analyzed for the 

following: the TCL VOCs, SVOs, and Pesticides/PCBs and T AL Metals and Cyanide according to the 

NYSDEC CLP SOW, herbicides by Method 8150, nitrates by Method 352.2, and fluoride by Method 

340.2. A summary of the analytical program for SEAD-13 is presented in Table 5-3. 

5.2.3.5 Handling UXOs and Explosives 

Available information indicates UXOs and explosives were not placed near the disposal pits ; therefore, 

UXB will not be on site to monitor for these materials. 

However, UXB personnel will be on site to monitor the drilling and sampling due to their experience at 

other IRFNA sites and the conditions that may be encountered. 

5.2.4 SEAD-16: Buildini S-311 Abandoned Deactivation Furnace 

Although explosives are most likely to have been completely destroyed in the furnace, heavy metals from 

the munitions probably exited the furnace in both ash and dust. Because soil samples near the existing 

deactivation furnace (SEAD-17 described below) have exhibited lead EP Toxicity concentrations in the 

range of O to 384 mg/I (refer to Appendix D), it is assumed that the soils surrounding the abandoned 

deactivation furnace may also show elevated lead concentrations, especially since the unit had no air 

pollution control devices. In addition to soils, migration pathways from the furnace could be air and 

groundwater. 

Health & Safety procedures for the investigations performed at SEAD-16 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.4.1 Chemicals of Interest 

Explosive compounds of interest include HMX, RDX, TNT and 2,4-DNT. In addition to explosive 

compounds, heavy metals, primarily lead and barium, are of concern. There is also pipe insulation inside 

the building that may contain asbestos. 
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Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well upgradient and the other two wells downgradient of the 

SWMU. 

Soils 

Sixteen surficial soil samples will be collected (0 to 6 inches in depth) in the vicinity of Bldg. S-311 , as 

shown on Figure 5-4 and tested for the parameters listed in Section 5.2.4.3. Sample SS16-16 will be 

used to obtain background surface soil quality data. 

Groundwater 

Three monitoring wells will be installed at the abandoned deactivated furnace area (refer to Figure 5-4) . 

One will be installed in an upgradient location (MW16-1) for background water quality and two will be 

installed in downgradient locations to determine if hazardous constituents have migrated from this SWMU 

and determine the direction of groundwater flow. The presumed direction of groundwater flow at this 

SWMU is to the southwest. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer. Following installation and development, one groundwater sample will be collected from each 

well and tested for the parameters listed in Section 5.2.4.3. 

Surface Water 

Previous inspections of SEAD-16 have revealed standing water within the furnace. Two samples of this 

standing water will be collected and tested for the parameters listed in Section 5.2.4.3 . 

Propellants 

If propellant residues are present in the pipes that can be safely handled by field sampling and laboratory 

personnel, the residues will be sampled from a maximum of 3 locations and tested for the parameters 

listed in Section 5.2.4.3 . 
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One to two samples of the scale inside the furnace and eight to nine samples of dirt from various locations 

on the floor of the building will be obtained. Five samples of building materials (pipe insulation, transite 

panels, etc.) will also be obtained from within the building. These samples will be tested for the 

parameters listed in Section 5.2.4.3. 

5.2.4.3 Analytical Program 

A total of sixteen soil samples, three groundwater samples, 10 samples of furnace scale and residues on 

the floor of the building, two surface water samples, and a maximum of three propellant residue samples 

will be collected from SEAD-16 for chemical testing. All these samples will be analyzed for the 

following: the TCL VOCs, SVOs, and Pesticides/PCBs and TAL Metals and Cyanide according to the 

NYSDEC CLP SOW, explosive compounds by Method 8330, herbicides by Method 8150, and nitrates 

by Method 352.2. Five samples of building materials and 5 samples of dirt inside the building will be 

analyzed for asbestos. A summary of the analytical program for SEAD-16 is presented in Table 5-3. 

5.2.4.4 Handling UXOs and Explosives 

The facility at this SWMU was used to burn explosives in munitions; therefore, there is the potential for 

UXOs and explosives to be present in the soil. As a result, personnel from UXB will be on-site to 

monitor the subsurface explorations and sampling. UXB will decide when remote drilling and site 

clearance will be necessary based on site conditions. 

During drilling operations, a Safety Officer from UXB will monitor the work. All drilling is expected 

to be performed remotely. 

UXB will clear areas for field personnel to walk onsite, to perform geophysical surveys, and to obtain 

surface soil, surface water, and groundwater samples. 

5.2.5 SEAD-17: Building 367 Existing Deactivation Furnace 

The explosives from the munitions burned in the furnace are most likely to have been destroyed in the 

furnace. Heavy metals probably exited the furnace in the ash and dust. During previous investigations, 

surface soil samples and wipe samples were collected during an interim closure process and tested for 

barium and lead. Some of the soil samples collected exceeded EP Toxicity limits established for lead. 

The primary migration pathways are expected to be soil and groundwater. 
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Health & Safety procedures for the investigations performed at SEAD-17 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.5.1 Chemicals of Interest 

Heavy metals, primarily lead and barium, and explosives are of concern. 

5.2.5.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and if 

necessary adjust the location of the monitoring wells to locate a well up gradient and a well downgradient 

of the SWMU. 

Groundwater 

Three monitoring wells will be installed to assess the potential impact of this SWMU on the groundwater 

quality. One monitoring well (MW17-1) will be installed hydraulically upgradient of the furnace for 

background water quality, while the remaining two monitoring wells will be installed downgradient of 

this SWMU (refer to Figure 5-5) . The presumed direction of groundwater flow on this SWMU is to the 

west-southwest. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer. Following installation and development, one groundwater sample will be collected from each 

well and tested for the parameters listed in Section 5.2.5.3. 

Soil 

Borings: Three soil borings will be drilled at the locations where the monitoring wells will be installed. 

Each boring will be continuously sampled to the top of the water table. A total of three samples from 

each boring will be collected and analyzed. These include (1) from 0-12 inches below grade, (2) 

immediately above the water table and (3) an intermediate point. The intermediate sample will be 

collected at a depth where one of the following site-specific items occurs: (1) a stratigraphic change, (2) 

evidence of perched water table, (3) elevated photoionization detection (PIO) reading, or (4) visibly 

affected soil (e.g., oil stains). If none of these occur, then the intermediate sample will be collected at 

January 8, I 993 

Revilion C 

Page 5-25 

V:IENVJRISENECAISWMUPLAN.FINISECTION.5 Draft 115 



Work Plan for CER.CL-\ lnveatigation of 10 Solid Waote Management Unila 
Seneca Army Depot. Romulua, New York 

-----

---------SEISMIC SURVEY 

• SS17-8 

■SS17·12 

■SS17·17 

■SS17·21 

Delive,y Order 0004, Panooa Main Project No.: 720'229-07!XXl 
Submiaal: Dtaft Faal 

~ NORTH 

LEGEND 

■ SURFACE SOIL SAMPLES 
$ PROPOSED MONITORING WELL 

~ i ESTIMATED DIRECTION OF 
~ SHALLOW GROUNDWATER 

Note: Refer to Figure 2-4 for SWMU location 

within the overall SEAD site. 

■SS17·2 

$817-1 
$MW17•1 

■SS17-3 

■SS17•7 
--

■SS17• 11 

■ SS17-16 

-------
-

DISCHARGE PIPE FROM RETORT 
\ 

\ 
\ 

5B17•3 ■SS17·20 \ 
■ $MW17•3 \ 

5517-19 \ \ 

■ SS17•23 
\ 

\ 
■ SS17·22 SCALE 1 • 100' 

FIGURE 5-5 SAMPLING LOCATIONS FOR SEAD-17: EXISTING DEACTIVATION 

FURNACE (BLDG. 367) 

January 8, 19!13 
Revioion C 

Pap $-26 
V:\BNVIRISBNECAISWMUPLAN.FIN\SBCl10N.5 Ord 15 



() 



Work Plan for CERCLA lnveatigatioo of 10 Solid Waate Management Unit. 
Seneca Army Depot, Romulua, New Y orlc 

Delivery Order 0004, Parsoos Main Project No.: 720229-07000 
Submittal: Draft Final 

the halfway point between the samples collected at the surface and at the water table. If intermediate split 

spoon samples exhibit elevated PID readings, the one with the highest concentration will be the one 

intermediate sample to be analyzed. The three samples from each boring will be submitted for chemical 

analyses identified in Section 5.2.5.3. Soil samples from SB17-1 will be used for background soil 

quality. 

Surface Soils: Surficial soil samples from O to 6 inches below grade will be obtained from 23 locations 

around Building 367. One of the samples, SS17-18, will be obtained from the discharge point of the pipe 

that drains water from the retort inside the building. These samples will be submitted for the chemical 

analysis identified in Section 5.2.5.3. Soil samples from SB17-1 will be used for background soil quality . 

5.2.5.3 Analytical Program 

A total of three groundwater samples, nine subsurface soil samples, and 23 surficial soils samples will 

be collected from SEAD-17 for chemical analysis. All the samples will be analyzed for the following: 

the TCL VOCs, SVOs, and Pesticides/PCBs and TAL Metals and Cyanide according to the NYSDEC 

CLP SOW, explosive compounds by Method 8330, herbicides by Method 8150, and nitrates by Method 

352.2. A summary of the analytical program for SEAD-17 is presented in Table 5-3. 

5.2.5.4 Handling UXOs and Explosives 

No UXOs or explosive compounds at concentrations high enough to detonate are expected to be present 

in the soils surrounding SEAD-17; therefore, no remote drilling or UXO clearance will be performed 

during field work at this SWMU. 

5.2.6 SEAD-24: Abandoned Powder Burnin2 Pit 

Although the operating practices of the pit are unknown, explosive compounds are the primary 

constituents of concern. Because these explosive compounds could leach into the groundwater, the 

primary migration pathways are expected to be groundwater and soil. 

Health & Safety procedures for the investigations performed at SEAD-24 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan). 
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The primary chemicals of interest are explosive compounds, including HMX, RDX, TNT, 2,4-DNT, 

heavy metals, VOCs (solvent initiator), and TPH (fuel oil initiator). 

5.2.6.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well up gradient and a well downgradient of the SWMU. 

To evaluate the subsurface conditions at SEAD-24, EM-31 and GPR surveys will be performed to locate 

potential pits and buried ordnance at the site. A grid of electromagnetic data will be collected across the 

site. The profiles will be spaced at 10-foot intervals with electromagnetic measurements made at 10-foot 

intervals along each profile. If the electromagnetic data indicate substantial anomalies associated with 

buried metallic objects, a subsequent radar survey will be performed to characterize each anomaly source. 

In addition, GPR data will be collected along all profiles spaced at 30-foot intervals to characterize the 

extent of disturbed soils at the site. 

Soils 

Borings: A total of four borings will be performed within the berm area at this SWMU (refer to Figure 

5-6) . The borings will be performed in any pits tentatively identified by GPR. If no pits are identified, 

the borings will be drilled at the approximate location shown. A fifth boring (SB24-5) will be drilled to 

obtain background soil quality data. Each boring will be continuously sampled to the top of the water 

table. A total of three samples from each boring will be collected: (1) from Oto 12 inches below grade, 

(2) immediately above the water table and (3) an intermediate point. The intermediate sample will be 

collected at a depth where one of the following site-specific items occurs: (1) a stratigraphic change, (2) 

evidence of perched water table, (3) elevated photoionization detector (PID) readings or (4) visibly 

affected soil (e.g., oil stains). If none of these occur, then the intermediate sample will be collected at 

the halfway point between the samples collected at the surface and at the water table. If intermediate split 

spoon samples exhibit elevated PID readings , the one with the highest concentration will be the 

intermediate sample to be analyzed. 
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Surface Soils: Surficial soil samples O to 6 inches below grade will be obtained from 12 locations 

surrounding the abandoned pit. These samples will be submitted for the chemical analyses identified in 

Section 5.2.6.3. 

Groundwater 

One monitoring well (MW24-1) will be installed upgradient of SEAD-24 to obtain background water 

quality data, while two monitoring wells will be installed adjacent to and downgradient of this unit to 

evaluate whether hazardous constituents have migrated from the SWMU and to determine the 

groundwater flow direction. The presumed direction of groundwater flow at this SWMU is to the 

northwest. 

One monitoring well will be installed at each location that is screened over the entire thickness of the 

aquifer. Following installation and development, one groundwater sample will be collected from each 

well and tested for the parameters listed in Section 5.2.6.3. 

5.2.6.3 Analytical Program 

A total of 27 soil samples and three groundwater samples will be collected from SEAD-24 for chemical 

testing. All the samples will be analyzed for the following: the TCL VOCs, SVOs, and Pesticides/PCBs 

and T AL Metals and Cyanide according to the NYSDEC CLP SOW, explosive compounds by Method 

8330, herbicides by Method 8150, nitrates by Method 352.2, and total petroleum hydrocarbons by 

Method 8015. A summary of the analytical program for SEAD-24 is presented in Table 5-3. 

5.2.6.4 Handling UXOs and Explosives 

The facilities at this SWMU were used to burn explosives; therefore, there is the potential for UXOs and 

explosives to be present in the soil in the pit. As a result, personnel from UXB will be on-site to monitor 

the subsurface explorations and sampling performed in the pit. UXB will decide when remote drilling 

and site clearance will be necessary based on site conditions. The following paragraphs present the 

proposed procedures to handle UXOs and explosives at SEAD-24. 

During drilling operations, a Safety Officer from UXB will monitor the work. All drilling is expected 

to be performed remotely. 

UXB will clear areas for field personnel to walk in the pit and to perform geophysical surveys. 
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5.2.7 SEAD-25: Fire Training and Demonstration Pad 

Based on past site activities, spent solvents (prior to RCRA), water-contaminated fuels and oils have been 

used at this SWMU. The primary migration pathways are expected to be groundwater, although soil and 

air are also potential pathways. 

Health & safety procedures for the investigations performed at SEA0-25 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.7.1 Chemicals of Interest 

Petroleum products, primarily benzene, toluene and xylene, and solvents are of concern. Additionally, 

lead may also be of concern if leaded fuels were used for fire fighting demonstrations. Where waste oil 

is managed, there is potential for PCB transformer oil to be mixed in with it. 

5.2.7.2 Media To Be Investigated 

freophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well up gradient and a well downgradients of the SWMU. 

Soils 

A total of six soil borings will be advanced at this SWMU, five within the area of the pad (refer to Figure 

5-7), and one east of the pad to obtain background soil quality data. 

Each boring will be continuously sampled to the top of the water table. A total of three samples from 

each boring will be collected: (1) from O to 12 inches below grade, (2) immediately above the water 

table and (3) an intermediate point. The intermediate sample will be collected at a depth where one of 

the following site-specific items occurs: (1) a stratigraphic change, (2) evidence of perched water table, 

(3) elevated photoionization detector (PIO) readings or (4) visibly affected soil (e.g., oil stains). If none 

of these occur, then the intermediate sample will be collected at the halfway point between the samples 

collected at the surface and at the water table. If intermediate split spoon samples exhibit elevated PIO 

readings, the one with the highest concentration will be the intermediate sample analyzed. 
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A total of three monitoring wells will be installed at this SWMU. One monitoring well will be installed 

upgradient of the pad to obtain background water quality data, while the remaining two wells will be 

installed adjacent and downgradient of the pad to determine if hazardous constituents have migrated from 

the SWMU and to determine the direction of groundwater flow. The presumed direction of groundwater 

flow at this SWMU is to the southwest. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer above competent bedrock. Following installation and development, one groundwater sample will 

be collected from each well and tested for the parameters listed in Section 5.2 .7.3. 

5.2.7.3 Analytical Program 

A total of 18 soil samples and three groundwater samples will be collected from SEAD-25 for chemical 

testing. All the samples will be analyzed for the following: the TCL VOCs [including methyl tertiary 

butyl ether (MTBE)], SVOs, and Pesticides/PCBs and TAL Metals and Cyanide according to the 

NYSDEC CLP SOW, herbicides by Method 8150, nitrates by Method 352.2, and total petroleum 

hydrocarbons by Method 8015. A summary of the analytical program for SEAD-25 is presented in Table 

5-3 . 

5.2.7.4 Handling UXOs and Explosives 

UXOs nor explosives were handled at SEAD-25; therefore, no remote drilling or UXO clearance will 

take place during the field work. 

5.2.8 SEAD-26: Fire Trainini: Pit and Area 

Fuels, oils and solvents were stored in the fire training area and burned in the pit (refer to Figure 5-8). 

Approved fuels are currently burned in the pit. 

Flammable materials were floated on water within the fire pit prior to extinguishing; therefore, fuels 

containing water, used oils and herbicides and spent solvents (prior to RCRA) may have leached into the 

subsurface and migrated down to the water table. The primary migration pathways are expected to be 

soil, groundwater, and surface water. 
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Health & Safety procedures for the investigations performed at SEAD-26 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan) . 

5.2.8.1 Chemicals of Interest 

The primary chemicals of interest are solvents and petroleum products, including benzene, toluene and 

xylenes. Lead may also be a constituent of concern because leaded fuels were likely to have been used. 

Where waste oil is managed, there is potential for PCB transformer oil and herbicides to be mixed in with 

it. 

5.2.8.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well upgradient and a well downgradient of the SWMU. 

A GPR survey will be performed within the fire training area, but not within the fire training pit. The 

data will be collected along eight 1300 foot long profiles in the area outlined in Figure 5-8. The GPR 

data will be used to detect anomalies and characterize the extent of disturbed soils at the site. 

Soils 

Borings: A total of four borings are proposed for this SWMU; one boring will be drilled upgradient of 

the pit and three borings will be drilled downgradient of the fire training area (refer to Figure 5-8). One 

of the downgradient borings proposed is adjacent to the pit. These four borings are associated with the 

four proposed wells. Each boring will be continuously sampled to the top of the water table. Samples 

from SB26-1 will be used to obtain background soil quality data. 

Test Pits: Eight test pits will be excavated at anomalies detected during the GPR survey. If less than 

eight anomalies are detected, a total of eight test pits will still be excavated: one at each anomaly and 

the others at locations in the fire training area where no anomalies were detected. 
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A total of three samples from each boring and test pit will be collected: (1) from Oto 12 inches below 

grade, (2) immediately above the water table and (3) an intermediate point. The intermediate sample will 

be collected at a depth where one of the following site-specific items occurs: (1) a stratigraphic change, 

(2) evidence of perched water table, (3) elevated photoionization detector (PID) readings or (4) visibly 

affected soil (e.g. , oil stains). If none of these occur, then the intermediate sample will be collected at 

the halfway point between the samples collected at the surface and at the water table. If intermediate split 

spoon samples exhibit elevated PID readings, the one with the highest concentration will be the 

intermediate sample analyzed. 

Groundwater 

Four wells are proposed for SEAD-26, one upgradient for background water quality data and three 

adjacent and downgradient (refer to Figure 5-8) to determine the groundwater flow direction and 

determine if hazardous constituents have migrated from the SWMU. The presumed direction of 

groundwater flow at this SWMU is to the southwest. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer above competent bedrock. Following installation and development, one groundwater sample will 

be collected from each well and tested for the parameters listed in Section 5.2.8.3 . 

Oil, Surface Water. and Sediment 

Three samples will be obtained from the fire training pit: one of any oil floating on the water, one of 

the surface water, and one of the sediment at the bottom of the pit. These samples will be analyzed for 

the parameters listed in Section 5.2.8 .3. 

5.2.8.3 Analytical Program 

A total of 36 soil samples, four groundwater samples, one sediment sample, and one surface water sample 

will be collected from SEAD-26 for chemical testing. All these samples will be analyzed for the 

following: the TCL VOCs [including methyl tertiary butyl ether (MTBE)], SVOs, and Pesticides/PCBs 

and TAL Metals and Cyanide according to the NYSDEC CLP SOW, herbicides by Method 8150, nitrates 

by Method 352.2, and total petroleum hydrocarbons by Method 8015. One oil sample will be collected, 

then analyzed for TPH by Method 8015, PCBs by Method 8080, and herbicides by Method 8150. A 

summary of the analytical program for SEAD-26 is presented in Table 5-3 . 
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5.2.8.4 Handling UXOs and Explosives 

No UXOs or explosives are known to have been used at the fire training area: therefore, no remote 

drilling or UXO clearance will be performed during field activities at this SWMU. 

5.2.9 SEAD-45: Open Detonation Facility 

Based on the operating practices at SEAD-45, metals, nitrates and explosive compounds have the potential 

to be adsorbed into the soil or to migrate to the water table. 

Health & Safety procedures for the investigations performed at SEAD-45 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.9.1 Chemicals of Interest 

The primary chemicals of interest are heavy metals, explosive compounds and nitrates . 

5.2.9.2 Media To Be Investigated 

Geophysics 

To evaluate the potential for buried unexploded ordinance at the OD ground, GPR and EM-31 surveys 

will be performed in the area surrounding the elongate detonation hill. The electromagnetic data will be 

collected along profiles spaced at 10-foot intervals with readings spaced at 10 feet along each profile. 

Where the electromagnetic data indicate anomalies possibly associated with buried metallic objects , a 

subsequent ground-penetrating survey will be performed to characterize the anomaly source. A maximum 

of 10 test pits will be excavated to observe the types of buried metallic objects present at this SWMU. 

Test Pits: Soil samples will be collected from five test pits in the detonation mound (refer to Figure 5-9). 

Four soil samples will be collected from each test pit and composited into one sample/test pit. 

Surface Soils: Nine surficial soil samples will be obtained from locations east and west of the ten open 

detonation pits. Chemical analysis of these samples will be used to evaluate the effect of wind-blown 

material from the pits on the environment in the two prominent wind directions, east and west. 

Soil quality data will be compared to background soil quality data obtained during the RI investigation 

at the adjacent open burning grounds . 
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Four wells are proposed for SEAD-45. One well will be up gradient of the mound to obtain background 

water quality data and three wells will be located downgradient of the detonation mound as shown on 

Figure 5-9. These wells will be completed 3 to 5 feet below grade then covered with soil to avoid 

damage by OD facility operations. Each well cap will have a large magnet fixed to the inside of the 

casing cap to facilitate locating the well for groundwater sample collection. The direction of groundwater 

flow at this SWMU is northeast to east toward Reeder Creek based on data from the existing wells. 

Existing wells MW-1 through MW-5 will be sampled with the four proposed wells . Well MW45-4 will 

be used as an upgradient well. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer above competent bedrock. Following installation and development, one groundwater sample will 

be collected from each well . 

Surface Water and Sediment 

A surface water sample and a sediment sample will be collected at the same sampling point from each 

of four locations at SEAD-45: three drainage channels east of the detonation mound and the marsh area 

northwest of the detonation mound as shown in Figure 5-9. Surface water and sediment quality data will 

be compared to background surface water and sediment data obtained during the RI investigation at the 

adjacent open burning grounds . 

5.2.9.3 Analytical Program 

Fourteen soil samples, nine groundwater samples, four surface water samples and four sediment samples 

will be collected from SEAD-45 for chemical testing. All the samples will be analyzed for the following: 

the TCL VOCs, SVOs, and Pesticides/PCBs and TAL Metals and Cyanide according to the NYSDEC 

CLP SOW, explosive compounds by Method 8330, herbicides by Method 8150, and nitrates by Method 

352.2. A summary of the analytical program for SEAD-45 is presented in Table 5-3 . 

5.2.9.4 Handling UX:Os and Explosives 

The facilities at this SWMU were used to destroy munitions; therefore, there is the potential for UXOs 

and explosives to be present in the soil. As a result, personnel from UXB will be on-site to monitor the 

subsurface explorations and sampling. UXB will decide when remote drilling and site clearance will be 

necessary based on site conditions. The following paragraphs present the proposed procedures to handle 

UXOs and explosive at SEAD-45. 
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During drilling operations, a Safety Officer from UXB will monitor the work. All drilling is expected 

to be performed remotely. 

Test pit excavations and the collection of soil samples from the excavations will be performed by UXB. 

UXB will clear areas for field personnel to walk on site, to perform geophysical surveys, and to obtain 

surface soil, surface water, sediment, and groundwater samples. 

5.2.10 SEAD-57: Explosive Ordnance Disposal Area 

Based on past operating practices, metals, nitrates and explosives from the detonation of explosives could 

become adsorbed onto soil particles or migrate to groundwater. The estimated direction of groundwater 

flow is southwest. 

Health & Safety procedures for the investigations performed at SEAD-57 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.10.1 Chemicals of Interest 

The primary chemicals of interest are heavy metals , nitrates, and explosive compounds. 

5.2.10.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well upgradient and a well downgradient of the detonation 

area and shallow depression. 

To evaluate the potential of buried unexploded ordinance at the site, GP,. and EM-31 surveys will be 

performed within the inner area of the circular 70-foot diameter berll)\ detonation area and shallow 

depression (refer to Figure 5-10). The EM-31 data will be collected on a 10-foot by 10-foot grid . Where 

the EM-31 data indicate anomalies possibly associated with buried metallic objects, a subsequent GPR 

survey will be performed to characterize the anomaly source. 
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Test Pits: Eleven test pits will be excavated at SEAD-57: three on the berm (TP57-1 , -3, and -4), two 

within the detonation area (TP57-2 and -5), five in the depressed area (TP57-6 to -10), and at a 

background location (TP51-11) (Figure 5-10). The test pits will be located at anomalies detected during 

the geophysical surveys in these three areas. If no anomalies are detected within an area, the test pits 

will be located as shown in Figure 5-10. Four soil samples will be collected from each test pit and 

composited into one sample per test pit. 

Surface Soils: Five surficial soil samples from Oto 6 inches below grade will be obtained from locations 

east and west of the disposal area which are the dominant wind directions. Four other surficial soil 

samples will be obtained from around Building T2105. These locations are shown on Figure 5-10. 

Groundwater 

Three wells are proposed for SEAD-57, one upgradient and two adjacent and downgradient. The 

estimated direction of groundwater flow is to the northeast. One monitoring well will be constructed at 

each location that is screened over the entire thickness of the aquifer above competent bedrock. 

Following installation and development, one groundwater sample will be obtained from each well. 

5.2.10.3 Analytical Program 

A total of twenty soil samples and three groundwater samples will be collected from SEAD-57 for 

chemical testing. All the samples will be analyzed for the following: the TCL VOCs, SVOs, and 

Pesticides/PCBs and TAL Metals and Cyanide according to the NYSDEC CLP SOW, explosive 

compounds by Method 8330, herbicides by Method 8150, nitrates by Method 352.2. A summary of the 

analytical program for SEAD-57 is presented in Table 5-3. 

5.2.10.4 Handling UXOs and Explosives 

The facilities at this SWMU were used to destroy munitions; therefore, there is the potential for UXOs 

and explosives to be present in the soil. As a result, personnel from UXB will be on-site to monitor the 

subsurface explorations and sampling. UXB will decide when remote drilling and site clearance will be 

necessary based on-site conditions. The following paragraphs present the proposed procedures to handle 

UXOs and explosives at SEAD-57. 

During drilling operations, a Safety Officer from UXB will monitor the work. All drilling is expected 

to be performed remotely. 

Test pit excavations and the collection of soil samples from the excavations will be performed by UXB . 
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UXB will clear areas for field personnel to walk on-site, to perform geophysical surveys, and to obtain 

surface and groundwater samples. 

5.3 DATA REDUCTION, ASSESSMENT AND INTERPRETATION 

Upon completion of all field investigations identified in Section 5.2, the data will be reviewed, processed, 

evaluated and interpreted. Conclusions will be described for each of the following subcategories. The 

need for additional data will be identified through the assessment and interpretation process. 

5.3.1 Geophysical 

The geophysical surveys will produce a variety of subsurface data which will be reduced and analyzed. 

Objectives of this assessment will include identification of the location and extent of the distribution of 

any buried objects and former trenches. 

The following figures will be prepared to support the interpretation of the geophysical data: 

Electromagnetic Survey <EM-31) 

• The EM survey grid will be shown on a base map of the SWMU. 

• Contours of the quadrature and in-phase component readings will be prepared and shown on a 

base map of the SWMU. The individual EM readings will be provided on tables. 

Ground Penetrating Radar (GPR) Survey 

• The GPR survey lines will be shown on a base map of the SWMU. 

• The subsurface image radar profiles from the graphic strip recorder, annotated by the 

geophysicists, will be provided as an appendix. 

EM and GPR Surveys 

• Anomalous areas defined by the EM and GPR survey will be shown as shaded areas on a base 

map of each SWMU. 
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The soil data will be evaluated to meet the following objectives: 
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• Identify the type and extent of chemical constituents detected in the soil samples. 

• Portray source areas using plan and cross-sectional views. 

• Validate the Level III and IV data. 

5.3.3 Surface Water and Sediment 

Surface water and sediment data will be evaluated to meet the following objectives: 

• Validate the Level III and IV data. 

• Identify and quantify chemical constituents found in surface water and sediment samples. 

5.3.4 Groundwater 

Groundwater data will be evaluated to meet the following objectives: 

• Validate the Level III and IV data. 

• Estimate horizontal hydraulic gradients and identify groundwater flow directions. This 

information will be displayed in plan view. 

• Identify the chemical constituents and their concentrations in the groundwater being released from 

each SWMU. 

• Identify spatially the extent of dispersion of chemical concentrations. The resulting plume will 

be displayed graphically. 
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Organic, inorganic and heavy metal constituent concentrations will be measured in this investigation for 

the environmental media of soil (surficial, test pits and borings), sediment, surface water and 

groundwater. The objective of the investigation is to determine if a chemical release has occurred at each 

unit and the nature of that release. To make this determination, constituent concentrations must be 

established for media unaffected by chemicals from each particular SWMU; that is, SWMU-specific 

background constituent concentrations must be defined. Once background concentrations are defined, 

a comparison will be made between background media samples and SWMU-affected media samples. The 

comparison will indicate whether the unit has affected the surrounding media. 

5.3.5.2 Statistical Comparisons 

The EPA recommends several statistical methods for comparing data, depending upon the situation (EPA 

1989). The various methods and circumstances under which they are utilized are presented in Table 5-4. 

Once data are produced from the investigation, a statistical method will be selected and implemented for 

the ten SWMUs under investigation. Groundwater data can be statistically compared using any of these 

methods. Only some of these methods can be used to statistically compare other media, such as soil. 

5.3.6 Survey 

Surveying will be performed at the ten SWMUs under investigation to provide accurate site base maps 

which will be used for the following purposes: 

1. Map the direction and compute the velocity of groundwater movement 

2. Locate all the environmental sampling points 

3. Serve as the basis for volume estimates of impacted soils and sediments which may require a 

remedial action 

4. Map the extent of any impacted groundwater above established ARAR limits 

5. Provide accurate and current information regarding the topography and site conditions, such as 

building locations. 

The survey will involve photogrametric mapping, followed by a field survey. By having an aerial 

photographic survey performed for the site, the site topographic data can be electronically input to 

MAIN's Engineering Site Package (ESP) software on our Intergraph CAD System. This approach will 
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TABLE 5-4 

EPA-RECOMMENDED STATISTICAL METIIODS1 

Any Background vs. 

Constituent Compliance Well 

in 
Background Intra-well 

ACL/MCL 
Fixed Standard 

Specific 

Synthetic 
Many Nondetects 

in Data Set 

ANOVA 
Tolerance Limits 

Prediction Intervals 

Control Charts 

Confidence Intervals 
Tolerance Limits 

Refer to Section 8.1 

5.2 
5.3 
5.4 

7 

6.2.1 
6.2.2 

8.1 

NOTE: 1 U.S.EPA, "Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, April 
1989 (EPA/530-SW-89-026). 
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produce more accurate site maps and since the software stores the data as a three-dimensional file, it will 

facilitate a great deal more flexibility in its future use. Typical examples of what this software can 

produce automatically are stormwater run-off calculations, cut and fill calculations, and graphical cross­

section through any part of the site. The field control will establish horizontal and vertical control and 

will serve as the basis for relating the photogrametric information to actual land elevations and the New 

York State Plane Coordinate System. 

During the field survey, plastic or wooden hubs shall be used for all basic control points. A minimum 

of one concrete monument with 3.25-inch domed brass or aluminum alloy survey markers (caps) and 

witness posts will be established at each SWMU investigated. The concrete monuments will be located 

within the project limits and will be set 50 feet from the edge of any existing roads in the interior of the 

project limits and will be a minimum of 500 feet apart. The placement of all monuments, hubs, etc., 

shall be coordinated with SEAD. Witness posts, etc., shall be durable and brightly colored to preclude 

damage due to normal landscaping activities. Concrete monuments shall be constructed so as to preclude 

damage due to frost action. Horizontal control (1: 10,000) and vertical control (1 :5,000) of third-order 

or better shall be established for the network required for all the monuments. The caps for the new 

monuments shall be stamped in a consecutively numbered sequence as follows: 

SEAD-7-1990 

USAED-HUNTSVILLE 

SEAD-8-1990 

USAED-HUNTSVILLE 

SEAD-9-1990 

USAED-HUNTSVILLE 

The dies for stamping the numbers and letters into these caps shall be of 1/8 inch. All coordinates will 

be to the closest 0.01 foot and will be referenced to the State Plane Coordinate System, and all elevations 

are to be referenced to the 1929 National Geodetic Vertical Datum. Elevations to the closest 0.10 foot 

shall be provided for the ground surface at each soil boring. Elevations to the closest 0.01 foot shall also 

be established for the survey marker and the top of casing (measuring point) at each monitoring well. 

The location, identification, coordinates and elevations of all the control points recovered and/or 

established at the site and all of the geophysical survey areas, soil borings, monitoring wells (new and 

existing) and all surface water and sediment sampling points will be plotted on a topographic map (at a 

scale of 1 inch = 50 feet) to show their location with respect to surface features within the project area. 

U.S. G .S control points exist at the Seneca Base. This information will be provided to the surveyor prior 

to the survey. A tabulated list of the monuments, the soil borings and the surface water and sediment 

sample points including their coordinates and elevations, a "Description Card" for each monument 

established or used for this project, the 1 inch = 50 feet map and all field books and computations will 
be prepared by the surveyor. The Description Card will show a sketch of each monument; its location 
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relative to reference marks, buildings, roads, towers, etc.; written description telling how to locate the 

monument from a known point; the monument name or number and its coordinates and elevation. 

During the field survey, level circuits will close on a benchmark whose elevation is known (other than 

the starting benchmark if possible). The following criteria will be met in conducting the survey: 

• Instruments will be pegged regularly. 

• Rod levels will be used. 

• Foresight and backsight distances will be reasonably balanced. 

• Elevation readings will be recorded to 0.01 foot . 

Temporary monuments will be set and referenced for future recovery. All monuments will be described 

in the field notes. Sufficient description will be provided to facilitate their recovery. 

Traverses will be closed and adjusted in the following manner: 

• Bearing closures will be computed and adjusted, if within limits. 

• Coordinate closures will be computed using adjusted bearings and unadjusted field distances. 

• Coordinate positions will be adjusted if the traverse closes within the specified limits. The 

method of adjustment will be determined by the surveyor. 

• Final adjusted coordinates will be labeled as "adjusted coordinates." Field coordinates will be 

specifically identified as such. 

• The direction and length of the unadjusted error of closure, the ratio of error over traverse 

length, and the method of adjustment will be printed with the final adjusted coordinates. 

Level circuits will be closed and adjusted in the following manner: 

• For a single circuit, elevations will be adjusted proportionately, provided the raw closure is 

within the prescribed limits for that circuit. 

• In a level net, where the elevation of a point is established by more than one circuit, the method 

of adjustment will consider the length of each circuit, the closure of each circuit, and the 

combined effect of all the separate circuit closures on the total net adjustment. 
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For this project, all surveys shall be third-order plane surveys as defined by the following standards and 

specifications: 

Traverse 

Standard error of the mean 

for length measurements 

Position closure per loop in 

feet after azimuth adjustment 

Leveling 

Levels error of closure per 

loop in feet 

M** is the square root of distance in miles . 

1 in 10,000 

1:5,000 checkpoint or 3.34 M** 

(whichever is smaller) 

0.05 M** 

Third-order plane surveys and horizontal angular measurements will be made with a 20-second or better 

transit. Angles will be doubled, with the mean of the doubled angle within 10 seconds of the first angle. 

Distance measurements will be made with a calibrated tape corrected for temperature and tension or with 

a calibrated electronic distance meter instrument (EDMI). When using EDMI, the manufacturer's parts 

per million (ppm) error is applied, as well as corrections for curvature and refraction. 

Site surveys will be performed in accordance with good land surveying practices and will conform to all 

pertinent state laws and regulations governing land surveying. The surveyor shall be licensed and 

registered in New York. Upon completion of the project, all original field notebooks, computations, and 

pertinent reference materials will be available at the surveyor's office. Photostatic copies of these 

materials will be kept in the project files. 

All field note reduction will be checked and marked in such a way that a visual inspection of the field 

notes will confirm that checks have been made. All office entries in field notebooks will be made in 

colored pencil. The office worker who reduces or checks field notes will initial each page worked on 

in the color used on that page. 
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Monitoring well locations will be surveyed only after the installation of the tamperproof locking cap guard 

pipe or road box, which will be set in concrete. The following elevations will be measured: 

• Top of the outer protective casing at the point opposite the lock or bolt on the guard pipe or road 

box 

• At the notch cut into the lip (not the cap) of the PVC riser pipe. 

• Finished concrete pad adjacent to the outer well casing. 

The aerial photographic survey will be performed with an aerial camera equal to or better than a Ziess 

RMKA 15/23 with a focal length of 6 inches. The scale of the photography will be suitable for 

determination of 2-foot ground contours, but will not be greater than 1" = 600. Black and white aerial 

photographs will be sufficient. The photographs to be taken will be sufficient enough to cover the 

SWMUs to be investigated. A U.S.G.S topographic map will be used to determine the limits of the 

photographic survey. A copy of the survey boundary will be a deliverable to the surveyor. Since the 

site is within the confines of the Seneca Army Depot, an active military installation, written permission 

will be necessary to conduct the aerial flyover . The deliverables from the surveyor will include: 

1. A list indicating the location, identification, coordinates and elevations of each monument, soil 

boring, monitoring well and surface water sample point. 

2. Two sets of black and white contacts. 

3. An Intergraph IDGS file, on tape, of the topographic map. 

4. Photostatic copies of the surveyor's field notes. 
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The passive ferrous metal magnetometers that will be used are the Mk 26 Mod O Ordnance 

Locator (Forster Ferex 4.021) and the Schonstedt Model GA-52B. 

Extreme care for the personnel and equipment entering the site's sampling areas is required at 

certain SWMUs where ordnances and UXOs are likely to be present. Some of these items have 

been exposed to fire or explosions and because of this, any of these items which are still 

explosively loaded are extremely hazardous. The active all-metals and passive detectors will be 

used to search the access routes and sampling sites for hazardous items. 

Depending upon the object size, physical properties (ferrous or nonferrous) and depth of burial, 

large non-ordnance metal objects may also be located and marked on the SWMU areas . 

Excavation to determine the identification of these items will be performed as needed to complete 

the study of the ten SWMUs (See Section 3.3). 

UXOs will not be moved unless absolutely necessary. A qualified SEAD UXO removal team will 

be required to move and properly dispose of any UXOs. 

All UXOs that can be safely moved and must be moved, will be moved remotely. Under no 

circumstances will any of the following items be moved (remotely or otherwise) by EOD 

personnel: 

1. UXO with a point initiating base detonating-lucky (PIBDL) fuse 

2. UXO with a Mechanical Time fuse 

3. UXO with an All-Ways-Acting fuse 

4. UXO with a Cocked Strike fuse 

5. UXO with a Graze Back Up fuse 

6. Any UXO with a fuse system that cannot be identified. 

3.1.3 Downhole Mai:netometry Survey 

Specialized techniques such as down hole magnetometry can also be performed. If manual 

operation of the soil boring equipment is performed, rechecks of the bore hole at two (2) foot 

intervals until virgin soil is encountered will be performed. If remote drilling procedures are 

employed, no additional checks of the site are required after the initial active all-metals and passive 

ferrous metals inspection of the sampling site have been performed. 
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3.1.4 Fla22in2 Suspected UXOs and Cleared Areas 

All UXOs discovered during the survey will be marked with yellow flags . Cleared access routes 

and work areas will be outlined with orange flags . Field personnel will not go outside the 

delineated cleared areas. 

3.1.S Data Verification 

Data verification for UXO clearance will be an ongoing process during the clearance of the access 

routes and sampling areas with the main emphasis being the location of hazardous UXOs and 

components. 

3.2 GEOPHYSICAL SURVEYS 

3.2.1 Seismic Refraction 

3.2.1.1 Objectives 

Seismic refraction surveys will be performed at all the SWMUs, except SEAD-45, to determine 

the direction of groundwater flow by measuring the depth to the water table. These data, along 

with land topographic information, will be used to more accurately locate the up and downgradient 

monitoring wells . 

3.2.1.2 Field Procedures 

3.2.1.2.1 Survey Line Layout 

Four 120-foot seismic refraction transects will be laid out at each site. They will be approximately 

equidistant from the center of the SWMU and each other with each transect pointing toward the 

center of the SWMU. The shot point locations along each profile will be located using a metal 

tape and marked with spray paint or flagging. These shot point locations will be used to define 

each individual seismic spread. The seismic data will be collected using an industry standard 12 

or 24 channel signal enhancement seismograph. 

The geophone cable will be laid out along each profile using the shot point locations described 

above. In grassy areas, the geophones will be coupled to the ground using 3 inch metal spikes that 
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are attached to the base of the geophone. When the geophones are to be placed on asphalt or 

concrete, small metal base plates will replace the metal spike on each geophone. The geophones 

placed on asphalt or concrete will be weighted down using small 2 to 3 pound sand bags to 

improve overall coupling with the ground and to help minimize background noise levels . 

Geophone spacings will be held at 5 foot intervals throughout the survey. 

Once the seismograph setup is complete and data collection is ready to commence, the background 

noise level at each geophone location will be monitored. The background noise is displayed on 

the seismograph CRT as a series of moving bars, the amplitude of which is proportional to the 

background noise level. This review provides information on ambient noise levels, while also 

highlighting geophones that may be malfunctioning. Geophones that display a high level of noise 

will be moved or have their placement adjusted. 

3.2.1.2.2 Seismic Energy Source 

An impact or dropped weight will be used as the seismic energy source. Due to the shallow nature 

of the water table (i.e., generally less than 10 feet in depth) a low energy source will be sufficient 

to accurately image the water table surface. 

3.2.1.2.3 Data Collection 

Three shots will be fired for each geophysical spread located at the spread ends and spread center. 

A paper copy of each seismic record will be made in the field. Each record will be reviewed for 

quality to insure that adequate signal to noise levels were present for the shot. Upon initial 

acceptance, a preliminary velocity analysis will be performed in the field to define the subsurface 

structure along each spread. This preliminary review will focus on determining if the water table 

surface has been properly resolved. Upon final acceptance of each shot, the seismic record will 

be annotated to identify the transect number, the spread number, the shot point number, and the 

shot point location. 

After each record is. reviewed, accepted, and annotated, the data collection procedure is repeated 

for the remainder of the shot points for each spread. 
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Subsequent to the seismic data collection, a survey will be performed to provide X, Y ,Z station 

information for the seismic shot point locations to ± 1.0 feet horizontally and + 0.1 feet 

vertically. These data will be used during seismic data reduction and seismic modeling. 

3.2.1.3 Data Reduction 

3.2.1.3.1 First Break Analysis 

The seismic refraction method relies upon the analysis of the arrival times of the first seismic 

energy at each geophone location to provide details about the subsurface geology. The time when 

the seismic energy arrives at each geophone location is referred to as the first break. Each seismic 

record will be reviewed, both using the seismograph CRT and the paper records, to determine the 

first breaks at each geophone. This analysis will be preliminarily performed in the field with the 

data checked after the completion of the field program. These first break data values will be 

tabulated and used to create time-distance plots as described below. 

3.2.1.3.2 Time-Distance Plots 

For each seismic spread, a graph will be made of the first break determinations for all of the 

spread shot points. These graphs will display, in an X-Y plot, the first breaks (time) versus the 

geophone locations (distance). These time-distance plots form the basis of the geophysical 

interpretation. 

3.2.1.3.3 Velocity Analysis/Layer Assignment 

The time-distance plots will be individually analyzed to assign each first break arrival to an 

assumed layer within the subsurface. It is estimated that up to four distinct seismic layers may 

exist at the site. These include the unsaturated and saturated surficial deposits, the weathered 

bedrock, and the competent bedrock. In general, these various layers can be grouped into broad 

ranges of seismic velocities. As an example, unsaturated deposits will generally have a seismic 

velocity of less than 2,500 feet per second. By comparison, the saturated deposits should have 

seismic velocities in the range of 4,500 to 5,500 feet per second. 
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and the top of the monitoring well riser pipe must be accurately measured to the nearest one­

hundredth of a foot. The elevation of the riser pipe will be made at a notch cut into the lip of the 

pipe. The plug or cap covering the well will be removed for this measurement. Well survey 

procedures are described in Section 5.3 .6 of Section 5; "SWMU Investigations". 

3.5.5 Groundwater Samplini: Procedures and Analyses 

Prior to groundwater sample collection, water levels in all monitor wells will be measured as 

described in Section 6.1 of this appendix. Down hole equipment will be decontaminated according 

to the procedures outlined in Section 4.4, of this appendix. 

Groundwater sampling will be performed in three steps: (1) remove the silt, (2) purge the water 

standing in the well, and (3) sample the water. Each of these of these steps are described in this 

section. 

Silt Removal 

One to two days prior to sampling, measure and record the depth to groundwater. Install a 

previously unused piece of 3/8" OD Teflon tubing in the well. Determine the thickness of silt in 

the bottom of the well by measuring the depth to the top of the silt. If the thickness of silt is 

greater than 1 inch then silt removal as described below will be performed. If the thickness is less 

than 1 inch then no silt removal is necessary prior to the purging process. 

Connect the Teflon tubing to the 1/4" Tygon tubing installed in the head of the peristaltic pump . 

Begin purging with the bottom opening of the Teflon tube immediately above the silt layer and 

begin to slowly agitate the silt with the tube so that the silt is disturbed, becomes suspended and 

is collected by the tube (the purge water should become silt-laden and have a dark brown-gray 

color indicating that the silt is being removed). Use an appropriate flow rate for the silt removal . 

If more force is required to adequately disturb the silt at the bottom of the well, slowly lower a 

decontaminated one-inch stainless steel or Teflon bailer to the bottom of the well and very slowly 

agitate the silt while pumping. Avoid over-agitating the silt and suspending it in too much of the 

water column. Stop purging when the water is no longer silt-laden and dark brown-gray in color. 

After removing the silt, leave the teflon tube in the well. 
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The wells will be purged prior to sampling using a peristaltic pump with a dedicated Teflon tube. 

Before purging, measure the depth to water with a decontaminated electronic water level meter. 

Leave the water level probe in the well so that the water level can be monitored continuously 

during purging. Prior to beginning the purging process remove any silt that has settled on the 

bottom of the well using the procedure described above. The purging process will begin with the 

open-end of the tube at the bottom of the well screen (or at least 6 inches from the bottom of the 

well) . The purging flow rate will be between 1.5 and 2 L/min. Determine the exact flow rate 

using a plastic graduated beaker and record this on the sampling data sheet. The water will be 

purged into a graduated 5-gallon bucket. After approximately one well volume has been removed, 

record the time, flow rate, depth to the bottom of the opening of the Teflon tube and the total 

volume of water removed on the sampling data sheet. Fill a I-gallon plastic container from the 

outlet side of the peristaltic pump and immediately measure the temperature, specific conductance, 

and pH (make sure to agitate the bath prior to making these measurements) . For wells which are 

not purged to near dryness after one well volume has been removed, the Teflon tube will be slowly 

raised to a point between the top of the well screen and the water surface. When two well 

volumes have been removed, record the required data (noted above) on the data sheet. Purging 

of the well will continue until three well volumes have been removed. After purging the third well 

volume, record the required data (noted above). If necessary make additional temperature, specific 

conductance, and pH measurements on additional well volumes until they stabilize (two successive 

measurements vary by less than 10% ). Moving the location of the tube from the screened interval 

to a point near the top of the water surface during purging will ensure the removal of any stagnant 

water from the well prior to sampling. After removal of the necessary well volumes the well will 

be allowed to sit for two and one half hours prior to sampling at which time the water level will 

be measured in the well. If the well has recovered to 95% of the original static level , then 

sampling of the well will be performed. If the 95 % recovery has not been achieved after 3 hours, 

then the recovery requirement for the well will be reduced to 85% prior to sampling. 

For wells which are very slow to recharge, purging of groundwater, at the 1.5 to 2 L/min flow 

rate, will continue until the well has been drained to near dryness (i.e., when the water level is 

at 1 foot above the bottom of the well). Again the purging process will begin with the open end 

of the Teflon tube at the bottom of the well screen or at least 6 inches from the bottom of the well. 

Make sure to record the time, flow rate, depth to the bottom of the open tube, and total volume 

of water removed after purging the well to near dryness (make sure to note· the flow rate during 

purging). Also record the temperature, specific conductance and pH immediately after purging 
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to near dryness (make sure to collect enough water for these measurements before purging to near 

dryness; monitor the water level with an electronic water level meter during purging). At this time 

the well will be considered to have been purged enough to ensure that the subsequent water 

samples collected from the well will be representative of water from the aquifer. Once pumped 

to near dryness the well will be allowed to recover to 85 % of the original static level prior to 

sampling. If, however, the well has not recharged to 85% after six hours, sampling of the well 

will begin. 

Sampling 

Measure and record the depth to water. Verify that the water level meets the 85 % or 95 % 

requirement for the well, or that the six hour recharge time has elapsed. Wells which do not meet 

the 95 % recovery after 3 hours will be considered to be slow recharging wells and the recovery 

goal will be reduced to 85% of the original static water level prior to sampling. If the well has 

not recharged to within 85 % of the original static level after 6 hours, then the well will be sampled 

the next day as water is available for each parameter. 

Prior to collecting the sample, the Teflon purging tube must be removed from the well. Use a pair 

of new outer gloves to remove the tubing and place it into a clean plastic bag during sampling. 

To sample, lower a decontaminated bailer into the well at a rate of 1/2-inch/sec to minimize the 

disturbance of water and silt in the well. When the bailer has filled with water, remove it at a rate 

of 1/2-inch/sec and fill the appropriate sample containers. If during the sampling process the well 

is bailed to near dryness (i.e., the bailer reaches the bottom of the well) sampling will be stopped 

until the well recharges to 85 % of the original static level. If it has not recharged to 85 % after 

6 hours, sampling will continue the next day as water is available for each parameter (return the 

Teflon tubing to the well while waiting long periods for the well to recharge for sampling). When 

sampling is complete, return the dedicated Teflon tubing to the well. 

Groundwater samples collected for volatile analyses will be collected first, before any of the other 

parameters of interest and will be obtained in a manner that will minimize the loss of volatile 

compounds. The sampling sequence for the other parameters will be semivolatiles, metals, 

cyanide, explosives, pesticides/PCB, herbicides, total petroleum hydrocarbons, nitrate, and 

fluoride. Groundwater samples will be collected with the required quality assurance/quality control 

(QA/QC) samples, then transmitted to the laboratory for chemical analysis in accordance with the 

Chemical Data Acquisition Plan (CDAP). 
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Samples will be preserved and packed in ice for shipment to the laboratory as described in Sections 

4.3.4.4 and 5.0 of this appendix. Data regarding groundwater sample collection will be recorded 

on the Sampling Record form for groundwater (Figure A-11). Chain-of-Custody records will be 

maintained as described in Section 5.3.2 of this appendix. 

3.6 SURFACE WATER AND SEDIMENT SAMPLING 

3.6.1 Objectives 

The objective of this task is to obtain representative samples of surface water and sediment. 

Generally, surface water and sediment samples will be obtained at the same location and time. 

3.6.2 Surface Water Samplini: Procedures 

If necessary, access routes and sampling work areas where UXOs are potentially present will be 

searched by UXO personnel prior to sampling surface water and sediment. Boundaries of cleared 

access routes will be marked with orange survey flags . All UXOs located during the search 

operation will be flagged with yellow survey markers. 

In areas heavily contaminated by UXOs or UXO components, surface water and sediment samples 

could be collected by UXO personnel. 

Surface water sampling equipment will be decontaminated prior to use in accordance with the 

procedures outlined in Section 4.4 of this appendix . Surface water samples will be obtained from 

the designated locations shown in Section 5 of the Work Plan. The sampling will be accomplished 

by using the following procedure: 

1. Establish the exact location of each sampling station in the field. The sample site will be 

noted on a site plan and marked in the field with flagging and a 4-foot wooden stake. The 

stake will be labeled with the sample site number. 

2. Measure the volatile organic vapors in the atmosphere above the water body with a PID 

or OVM. If the concentration at breathing level is steadily elevated above background 

levels, use appropriate health and safety equipment as described in the Health and Safety 

Plan (Appendix B). 
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3. Collect the sample from the surface water body by immersing a clean beaker or the sample 

bottle without preservatives. The sampling beaker should be completely submerged in an 

inverted position and then turned in an upstream direction and allowed to fill without 

collecting any surface debris. If bottles are used for sample collection, a 45-degree angle 

should be used. Sampling will proceed from downstream locations to minimize impacts 

associated with disturbance of sediments. If the sample is collected by sampling personnel 

wading into the body of water, the sampler should approach the sampling location from 

downstream and all parts of the sampler's body should remain downstream of the sample 

container during sample collection (wading will be avoided if possible). Water samples 

will be analyzed as described in Section 5.0 of the Work Plan and the Chemical Data 

Acquisition Plan (Appendix C) . 

4. Fill all appropriate sample containers (listed in Appendix C, Chemical Data Acquisition 

Plan) directly or from the intermediate sample collection container, if necessary . Collect 

any QA/QC samples that are required for this location. 

5. Measure the following parameters by direct immersion of instrument probes into the water 

body, if possible: 

1. Temperature, 

2. pH, and 

3. Specific conductance 

If direct measurement is not possible, measure these parameters from water obtained from 

a field sample container, separate from the analytical sample container. The instruction 

manuals for these instruments will be kept with the instrument in the field. 

6. Record all the field data on the Sampling Record form for surface water (Figure A-12). 

Chain-of-Custody records will be maintained as described in Section 5.3.2 of this 

appendix. Samples will be preserved and packed for shipment to the laboratory as 

described in Sections 4.3, 4.4, and 5.0 of this appendix. Pertinent information includes 

distance from shore and water depth. 
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Obtaining sediment samples is normally not a difficult task unless sampling is being conducted at 

great depth, in which case a boat and appropriate sampling device would be necessary. There are 

no set procedures for the collection of representative samples of stream sediments where the stream 

materials may be quite variable, i.e., coarse gravels to fine clays. Therefore, care must be taken 

to obtain samples that will be representative of the sediment materials present. Sampling will start 

at downstream locations and go upstream to minimize disturbance of sediments. The sampler will 

approach the sample location from downstream. 

Usually, very simple techniques are used to collect sediment samples. Most samples are grab 

samples, which can be kept as individual samples or combined to form composite samples. The 

following are some suggested techniques for sediment sampling: 

1. In small, low flowing streams or near the shore of a pond or lake, a Ponar sampler or 

beaker can be used to grab sediments. 

2. To obtain sediments from larger streams or further from the shore of a pond or lake, a 

beaker made from the appropriate material can be clamped to a telescoping aluminum pole. 

A Ponar sampler could also be used. 

3. To obtain sediments from rivers or in deeper lakes and ponds, a spring loaded sediment 

dredge or benthic sampler can be used. 

When sampling from large rivers, ponds, or lakes, it may be necessary to lay out a visual or 

surveyed grid, if possible, then collect individual or composite samples from locations within the 

grid. All surface water and sediment locations are specifically described in the Work Plan. 

All sediment samples collected, except those destined for volatile organic analysis, will be 

homogenized prior to being placed into sample containers. 

Sediment samples will be analyzed as described in Section 5.0, SWMU Investigations and in 

Appendix C, Chemical Data Acquisition Plan. 

All the field data will be recorded on the Sampling Record form for soil (Figure A-3). Pertinent 

data includes distance from shore, water depth, and depth range over which the sample was 
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collected. Chain-of-Custody records will be maintained as described in Section 5.3.2 of this 

appendix. Samples will be preserved and packed for shipment to the laboratory as described in 

Sections 4.3, 4.4, and 5.0 of this appendix. 

3.7 SOIL GAS SURVEY 

3.7.1 Obiectives 

A soil gas survey will be performed at selected SWMUs to evaluate the potential volatile organic 

compounds in the soil or on or in the groundwater. The soil gas survey will allow a delineation 

of the source areas, which may be contributing to groundwater contamination. The exact number 

of sampling locations are described in Section 5 of this Work Plan for each SWMU. Soil gas 

surveys could extend beyond the proposed program when necessary to define a source area. 

3.7.2 Explanation Of Method 

The method involves extracting a small representative sample of soil gas through a hollow steel 

probe driven a few feet into the ground and analyzing the gas for the presence of volatile 

contaminants. The presence of contaminants in the soil gas provides a strong indication that there 

is a source of volatile organics either in the soil near the probe or in the groundwater below the 

probe. The soil gas analysis is performed in the field with a portable gas chromatograph so that 

sample loss does not occur due to shipment off-site. The analytical results are available 

immediately and can be used to help direct the investigation. 

Soil gas analysis is used as a screening tool for rapidly identifying contaminant sources in soils 

and, in some cases, delineating groundwater contamination plumes. In soils above groundwater 

contamination plumes, the expected soil gas concentrations will be much less than those 

concentrations which would be expected for source soils. The soil gas program described in this 

workplan will identify areas where volatile organics range in concentration between 0.5 to 100 

ppm. These concentrations will indicate the presence of source materials (i.e., soils saturated with 

solvents). These soils constitute a continual sink for groundwater impacts . 
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The soil gas evaluation program involves three essential elements. These are: 

1. Soil Gas Sampling 

2. Analytical Support 

3. Data Interpretation 

3.7.3 Soil Gas Samplin~ 

1. A 1.75-inch, outer diameter, steam-cleaned, hollow hardened carbon steel drilling rod 

(AW) is driven approximately 5 feet below the ground surface using a drilling rig equipped 

with standard drilling equipment. The steel drilling rod is fitted with a penetrometer point 

on the tip (Figure A-13) . 

2. Once the desired depth of penetration is reached, the drilling rod is withdrawn 

approximately 6 inches which allows the penetrometer point to dislodge from the rod and 

creates a void space through which soil gas can be extracted. A metal rod is inserted into 

the hollow drilling rod to ensure that the penetrometer point has been dislodged. If 

necessary, the point is knocked out with the metal rod. 

3. Bentonite is packed at the ground surface around the probe to prevent influx of 

atmospheric air into the sample probe. 

4. The hollow drilling rod exposed above the land surface is fitted with a coupling containing 

both evacuation and sampling ports . Teflon tape will be used on the threads connecting 

the coupling to the hollow drilling rod to prevent infiltration of surface gases into the 

sampling port. 

5. The probe is purged by creating a slight negative pressure with an air sampling pump 

through a latex evacuation line to ensure that the gases flowing through the hollow drilling 

rod are representative of soil gases. Samples of soil gas are collected prior to contact with 

any tubing or pumps. 

6. The effluent gas from the air sampling pump will be monitored with a hand held vapor 

monitor, such as the HNU PllOl. The gas sample will be collected immediately if the 

effluent monitoring indicates an increase in the concentration of volatiles. Gas samples 

will be collected to coincide, as much as possible, with the highest concentration of gas 
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found to be present. If no increase in the concentration of soil gas is determined by the 

effluent monitoring then purging will be performed for a minimum of 5 minutes. After 

5 minutes of purging, a soil gas sample is collected through a septum port using a gas-tight 

gas sampling syringe. 

7. The sample is then injected into the portable gas chromatograph for analysis. 

8. The drilling rod is removed from the ground using the drill rig and the probe hole is 

backfilled with bentonite to prevent infiltration of surface water. Drilling rods will be 

steam cleaned after each use. Other sampling equipment (e.g., drill couplings, sampling 

syringes, tubing, etc.). will be decontaminated after each use according to the 

decontamination procedures outlined in Section 4.5 of this appendix. All syringes will be 

decontaminated prior. to field use and checked for cleanliness by running blanks. 

9. The sampling locations will be marked in the field so that a land surveyor can produce 

coordinates and elevations for them. 

3. 7 .4 Analytical Support 

Soil samples are analyzed in the field using a portable gas chromatograph to facilitate real time 

data acquisition. A simplified explanation of the analytical procedure is provided in the following 

paragraphs. 

The gas chromatograph instrument separates compounds in a chromatographic column (selected 

on a site-specific basis) and detects and quantifies the compounds using a detector. After a sample 

is introduced to the chromatograph, it is carried by a carrier gas through the column. Different 

compounds pass through the column at different rates, resulting in a characteristic "retention time" 

for each compound. By comparison with standards, this retention time can be used to identify 

compounds. The detector responds to the presence of compounds by producing an electric current. 

The magnitude of this current can be used, when compared to standards, to determine 

concentrations of compounds present in the sample. 

The analytical system to be utilized for this program is the portable Photovac 10S50 gas 

chromatograph. This instrument is equipped with a heated capillary column and an on-board peak 

integrator. The detector for this instrument is the Photoionization Detector (PID). The PID is 
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ideal for detecting volatile organic compounds which contain aromatic rings and unsaturated double 

bonds. 

Quantitative analysis of soil gas requires quantitative gas standards. Gas standards will be 

prepared by a gas standard vendor such as Scott Specialty Gas or Canaan Scientific Products, Inc. 

The gas standard mixture will include trichloroethene, 1,2-dichloroethene, benzene, toluene, and 

xylene, each at concentrations of approximately 100 ppmv. This standard mixture will be certified 

by the standard manufacturer and a certificate of analysis will accompany the gas standard . All 

field calibration standards will be prepared from this certified gas standard. Dilutions will be 

made from this standard by injecting a known volume of calibration gas into a clean glass sampling 

bulb of known volume. 

Since the intent of the soil gas program is to indicate the presence of elevated concentrations of 

volatile organic compounds, soil gas results will be expressed as total volatile organic compounds 

as trichloroethene. If retention time matches between the soil gas sample and the calibrated gas 

standard are within ± 1 sec. then individual compounds detected in the soil gas will be reported. 

However, since the soil gas program is a screening program determination of individual organic 

compounds is not critical to the detection and delineation of likely source areas. 

A detailed description of the analytical procedures is as follows: 

Calibration Procedures and Frequency 

The analytical instrument will be calibrated each day prior to the analysis of a sample. 

Gas Standards 

Gas standards will be prepared from certified pre-calibrated compressed gas cylinders. 

Compressed gas standards offer advantages in time savings and ease of use. However, they are 

limited to only those compounds within the cylinder. The VOC concentrations will be traceable 

to National Bureau of Standards (NBS) standards. 

The calibration procedure is as follows : 

1. A two stage pressure regulator is attached to the cylinder for gas removal . 
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2. A clean, labeled, glass gas sampling bulb (approx. 125 ml), with a tetlon connection is 

placed over the second stage effluent port. The tetlon stopcocks at both ends are opened. 

3. The diaphragm of the regulator is turned counterclockwise until the pressure in the 

diaphragm is unnoticeable by the hand. 

4. The cylinder valve is opened. The first stage pressure will indicate the current cylinder 

pressure. 

5. The second stage pressure is increased to 2 psig by turning the regulator valve clockwise. 

6. Gas should be heard passing through the bulb as the second stage pressure is increased. 

The bulb is allowed to purge for approximately 10 seconds. The tetlon stopcock furthest 

from the regulator is closed, then, the stopcock closest to the regulator is closed. The gas 

is now captured within the glass bulb at the delivery pressure of. the regulator. 

7. Using a gas-tight, designated syringe, an appropriate volume of captured gas will be 

removed from the bulb through the silicone septum and injected into the clean sampling 

bulb . 

8. The Response Factor (RF) for each analyte is obtained as the ratio of the gas concentration 

injected and the area under the peak produced by that injection. This integration is 

performed electronically by the on-board electronic integrator. 

9. Response factors will be obtained for each analyte listed in the gas standard. 

10. For constant volume injections, the RF represents the concentration of analyte per unit area 

of instrument response. It is obtained by injecting a known concentration of analyte into 

the instrument and dividing the concentration by the area of the peak observed on the 

chromatogram. The analyte concentration in an unknown soil gas sample is determined 

by injecting an equal volume of gas into the gas chromatograph. The peak area obtained 

from the unknown sample is multiplied by the RF to determine the actual concentration 

of the analyte injected. 

The RF allows conversion of peak areas into concentrations for the contaminants of 

interest. The RF used is changed if the standard response varies 50%. If the standard 
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injections vary by more than 50% the standard injections are repeated. If the mean of the 

two standard injections represents greater then 50% difference than a third standard is 

injected and a new RF is calculated from the three standard injections . A new data sheet 

is started with the new RFs and calibration data. 

% Difference = 
A area-B area 

A area 

Where: A = mean peak area of standard injection from first calibration 
B = peak area of subsequent standard injection 

The low peak standards will be made fresh daily. 

A two point calibration curve will be performed daily, one point will be approximately 0.5 

ppmv and the second point will be at approximately 5 ppmv. Dilutions of the calibrated 

gas standard will be performed using gas-tight syringes and injecting appropriate volumes 

into clean gas-tight gas sampling bulbs of known volume. 

11. Syringe blanks will be performed for each syringe to be used prior to analysis . Syringes 

will be cleaned with Alconox or equivalent detergent and brush daily. They will be baked 

out in an oven at a minimum temperature of 60"C. for a minimum of 1 hour prior to use. 

12. System blanks are ambient air drawn through a probe not installed in the ground and 

through the complete sampling apparatus. This air is analyzed by the same procedure as 

a soil gas sample. One system blank will be run at the start of each day from the batch 

of probes to be used . 

13. A duplicate field sample will be taken after every 20 sample locations or at a minimum of 

one per day. 

14. Field notebooks will be kept detailing the sample identification and amount of sample 

injected. 
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The following system parameters will also be noted: 

a) Gas flows for the ultra pure air 

b) Tanlc pressures for the ultra pure air 

c) Integrator parameters 

1) Gain and baseline offset 

d) Column 

1) type 

2) length and diameter 

3) packing material 

4) temperature 

e) Operator 

f) Date and time 
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If any system parameters change, the chromatograms are labelled with the changes noted. 

15. Sample Documentation - The field notebooks will allow for full traceability of results . The 

response factors used and how they were calculated will be noted. The sample number, 

time, amount injected and the peak are noted. 

The actual chromatogram can be traced from this information. The sample concentration 

is calculated using the RF, amount injected and peak area for the component of interest. 

3. 7 .5 Data Interpretation 

Data interpretation is an important element of the soil gas analysis. The acquired vapor phase 

concentrations are evaluated to determine the relationship between soil gas and source soils. 

When examining chromatographs and comparing peak heights, several factors must be considered . 

Retention times (used to identify compounds) will vary with operating temperature and carrier gas 

flow rate. The detector responds to mass, not necessarily the concentration of the gas. 

Consequently, the sample volume injected into the chromatograph is important when interpreting 

output. "Gain", the degree of electronic amplification of the signal from the detector, must also 

be considered. If concentrations and volumes of two samples are equal, peak height will be higher 

in the one analyzed using a higher gain. Typically, large sample volumes and, if necessary, high 

gains are used to detect very low concentrations. 
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Typically, the soil gas survey is used to provide screening data, identifying areas where 

compounds are present and the total volatile organic concentration. This is primarily accomplished 

by expressing the concentrations of compounds as the trichloroethene equivalents . Various 

volumes and concentrations of trichloroethene gas reference standards are injected under similar 

operating conditions as those for the unknown samples. Quantification of VOCs in the samples 

is accomplished by comparing the area of the compound peaks on the sample chromatogram with 

the area of the trichloroethene reference standard peak. This is most often accomplished by the 

instrument integrator, however, it can be accomplished manually. 

The soil gas data will be tabulated by relating each location to a specific concentration of total 

volatile organic compound, expressed as trichloroethene equivalents. Additionally, individual 

volatile organic peaks will be quantified, such as trichloroethene, providing a reasonable retention 

time match can be obtained, ± 1 sec. This data will also be presented on a site map with each 

sampling location assigned a specific soil gas concentration. Soil gas isocontours will then be 

interpreted from the obtained data, thereby identifying approximate boundaries for likely source 

areas. 

3.8 SAMPLING PROCEDURES FOR PROPELLANTS AND OTHER MATERIALS 

3.8.1 Propellants 

At certain SWMUs propellants may be present in pipes associated with former manufacturing or 

treatment processes. To determine whether the propellants can be safely sampled and analyzed , 

residue in the pipes will be sampled and tested by UXO personnel. If the material is determined 

to be safe to handle, it will be sampled and analyzed as part of the ESL 

Propellants will be sampled using a decontaminated stainless steel implement that will scrape 

residue from the inner wall of the pipe. The propellants will be transferred to a decontaminated 

stainless steel bowl, then placed into the appropriate sample bottles. If field conditions require 

changing this sampling procedure, then the changes will be documented along with other sampling 

data on the Sampling Record form for soils (Figure A-3) . 

3.8.2 Asbestos 

Pipes within some of the buildings may have been wrapped with an insulating material containing 

asbestos . Samples of this insulation material will be collected using appropriate health and safety 
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procedures by picking it up by hand and placing it into a glass or plastic, wide-mouth bottle. 

Sampling data will be recorded on the Sampling Record for soils (Figure A-3). 

3.8.3 Oil 

Oil or other light non-aqueous phase layers may be present on the surface of water. It is proposed 

that this oil or light non-aqueous phase layer (LNAPL) be sampled at certain SWMUs. A 

decontaminated stainless steel or glass container will be lowered into the oil and water so that the 

mouth of the container is upright, but tipped at approximately at 45 degree angle. The container 

will be lowered into the liquid just enough so that mostly oil will enter the container. The oil will 

be poured into the appropriate sample bottles for liquid samples while minimizing the amount of 

water added to the bottles. 

3.8.4 Dust 

Dust and dirt on the floor of some of the buildings will be sampled for various parameters. This 

material will be sampled using the same procedures as for surface soils (Section 3.3.4 of this 

appendix) except that the dust and dirt may have to be collected over a broad area of the floor 

rather than digging into the soil. The size of the area will be recorded on the Sampling Record 

form. 

3.8.S General Samplina= Information 

The locations and number of samples of each of these materials are described in Section 5 .2 of the 

Work Plan. Health and Safety procedures of a SWMU-specific basis are described in the Health 

and Safety Plan. 

3.9 INVESTIGATION-GENERATED WASTE MANAGEMENT 

All soil and water generated during drilling and well development and purging will be collected 

on-site. All drill cuttings, well development water, and decontamination liquids will be contained 

in approved 55-gallon drums. All drums will be labeled as to contents and origins. At the end 

of each phase of drilling, documentation (based on results of the required chemical analyses , 

evaluation of site conditions and knowledge of regulatory requirements) will be provided which 

will recommend the disposition for each drum. For each drum considered to· contain contaminated 

material, a specific optimum method of disposal will be recommended, along with a price for 
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disposal. The material will be disposed under manifest, using the SEAD RCRA disposal permit. 

SEAD is the generator and ultimate signatory of transport and disposal manifests. 

In the case of soil excavated from test pits, the Army has been granted a written exemption from 

USEPA allowing test pit soil to be backfitted in lieu of testing and possible management as a 

waste. Please refer to the exemption letter from EPA to the U.S. Army, dated September 16, 

1991, attached at the end of this appendix. 
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4.0 POST SAMPLE COLLECTION PROCEDURES 

Once a solid or liquid sample has been collected, it needs to be handled in an appropriate manner 

so that it will continue to have concentrations of contaminants that are representative of those in 

the sample at the time of collection. Sampling equipment used for sample collection or field 

determinations must also be decontaminated prior to reuse to prevent cross-contamination. 

4.1 COMPOSITING 

Occasionally, samples will be composited prior to chemical or physical characterization. 

Equivalent sized (weight, volume) aliquots will be collected from each selected location and 

combined in a receptacle. The material will be mixed, then distributed into the appropriate sample 

containers (Section 4.3). Necessary preservatives will be added (Section 4.2), then samples will 

be packed appropriately (Section 5.0). 

Samples collected for volatile organic analysis will either be analyzed separately or composited by 

the laboratory. 

4.2 SAMPLE PRESERVATION 

Sample preservation will be performed in the field, immediately after sample collection and field 

preparative steps are completed. Soils and other forms of solid materials are preserved by 

completely filling the sample container with sample, tightly securing the container top, followed 

by placement of the sample on ice or in a freezer and out of sunlight. Preservatives are added to 

some of the aqueous samples depending on the analysis to be performed. Table 4.1 of the 

Chemical Data Acquisition Plan (Appendix C) outlines the required preservatives and holding 

times for soil and water samples. In many cases where pH control or additions of reagents are 

required, separate bottles and chemical preservatives may be supplied by the laboratory. In other 

cases the reagents or preservatives may be placed in the sample bottle prior to delivery to the site. 

Many concentrated acids, bases, and many other chemicals required for sample preservation can 

not be shipped by air. This limitation should be anticipated and these materials will be shipped 

to the job site before sampling begins. 
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Samples should be stored in a nonreactive and noncontaminating containers. Appropriate 

containers include those made of polyethylene, glass, or teflon. In general, samples collected for 

metals and general water quality parameters are stored in plastic bottles. Samples collected for 

organic analysis are routinely placed in glass, preferably amber glass bottles. Soil samples are 

generally placed in glass jars with teflon lids or cap liners. 

In most cases, bottles will be supplied by the laboratory conducting the analyses . It is the 

responsibility of the project staff to inform the laboratory of the exact analyses that will be 

conducted so the lab can supply the appropriate bottles. Table 4.1 of the Chemical Data 

Acquisition Plan (Appendix C) presents the types of containers that will be used for various 

analyses. 

4.4 EQUIPMENT AND MATERIAL DECONTAMINATION 

All equipment used during the collection, preparation, preservation, and storage of environmental 

samples must be cleaned prior to their use and after each subsequent use. Frequently, sampling 

equipment must be cleaned between successive uses in the field to prevent cross contamination. 

When field cleaning is needed, it is essential that it be conducted diligently, to ensure that all parts 

of the field equipment that come in contact with the sample are properly decontaminated. 

Supplies needed for cleaning or decontamination is dependent upon the materials and equipment 

to be cleaned. When small items require cleaning in the field , several small buckets and small 

containers of reagents or wash liquids are adequate. However, when major items, such as large 

pumps, require decontamination, it may be necessary to transport large wash basins and larger 

volumes of washing solutions. The following is a general equipment list for field decontamination 

operations. 

1. Detergent, such as Alconox. 

2. Potable water. 

3. Demonstrated analyte free water. 

4. Methanol 

5. Hexane and/or other suitable solvents to remove petroleum products . 

6. Storage vessels to transport large volumes of water to the site. 

7 . Buckets for washing and rinsing equipment. 
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8. Paper towels, clean rags or chemwipes to remove excessive soil or petroleum products 

before the equipment is decontaminated. 

9. Ultrapure HN03 • 

10. Plastic squeeze bottles for rinsing equipment. 

The following procedure will be used to decontaminate the sampling equipment (e.g., split spoons, 

syringes, bowls, scoops, hailers, soil gas sampling rods and points): 

1. Wipe with rag, towel or chemwipes, or steam clean to remove excess soils or debris. 

2. Wash and scrub with low phosphate detergent. 

3. Tap water rinse. 

4. Rinse with 1 % HNO3 , ultrapure. 

5. Rinse with high-purity methanol followed by hexane rinse. 

6. Rinse well with demonstrated analyte free water. 

7. Air dry, and 

8. Use equipment immediately or wrap in clean aluminum foil or teflon film for temporary 

storage. 

Rinse water level tapes and slugs (slug testing) with tap water, followed by demonstrated analyte­

free water. Place in a polyethylene bag to prevent contamination during storage or transit. 

Clean submersible pumps used for purging the deep wells prior to use and between wells by 

pumping copious amounts of tap water through the pumps and associated hoses, followed by 

rinsing with demonstrated analyte-free water. Clean the exterior of the submersible pumps and 

hoses that contact formation water by washing with detergent/water solution, followed by a tap 

water rinse, and a final rinse with demonstrated analyte-free water. Dedicate all tubing to 

individual wells or dispose of it, i.e., do not reuse tubing. To prevent degradation of or damage 

to submersible pump seals, impellers, and electric motors, do not rinse with solvents and/or acids. 

Drilling equipment, such as augers, mud tubs, downhole hammers and drill rods, and backhoe 

buckets will be steam cleaned before use at each location and at the end of the job before going 

off-site. 
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5.0 SAMPLE PACKAGING, SHIPPING, AND CHAIN-OF-CUSTODY 

PROCEDURES 

Once the samples have been collected, prepared, preserved, and appropriately stored, they must 

be packaged and shipped. In addition, from the time of sample collection until analyses have been 

completed, chain-of-custody procedures must be implemented and manufactured to document 

control and handling of the samples. This section outlines procedures for the packing and shipping 

environmental samples and general chain-of-custody procedures. 

5.1 PACKAGING AND SHIPPING PROCEDURES FOR ENVIRONMENTAL 

SAMPLES 

All sample containers must be placed in a sturdy, insulated shipping container for transport to the 

laboratory. A metal or plastic picnic cooler is recommended. The following is an outline of the 

procedures to be followed. 

1. Using fiberglass tape, secure the drain plug at the bottom of the cooler to ensure that liquid 

from sample container breakage or melting ice does not leak from the cooler. 

2. Line the bottom of the cooler with a layer of absorbent material such as vermiculite. 

3. Use pieces of carved-out plastic foam or individually wrapped glass containers to help 

prevent breakage. 

4. Pack sample bottles in the cooler. Hand tighten all screw caps and mark sample volume 

level on the outside of large containers. 

5 . Pack small containers, such as 40 milliliter vials, in small plastic sandwich bags. When 

shipping these with larger containers, cushion smaller vials to minimize breakage. 

6. Pack additional cushioning material, such as vermiculite or bubble pack, between the 

sample containers. 

7. Pack ice, sealed in plastic bags, on top of the samples in the cooler when samples must be 

kept cold. 
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8. Seal the chain-of-custody form in a plastic bag and attach it to the inside or top of the 

cooler lid. 

9. Close the lid of the cooler; be sure it is tightly fastened. 

10. Seal the container with strong tape (fiberglass reinforced). Wrap the tape vertically around 

the cooler: two wraps each on the long and short dimensions. 

11. Attach a shipping label with a return address to the outside of the cooler, along with, 

arrows indicating "This End Up" on all four sides, and "This End Up" label on the top of 

the lid. 

12. Apply additional labels such as "Fragile" or "Liquid In Glass" as necessary. 

13. If the cooler is not equipped with a padlock, apply a signed custody seal between the lid 

and body of the cooler. 

Samples packaged in this way can be shipped by commercial carrier. Staff should be prepared to 

open and reseal the cooler for inspection when offering them for shipment. Be aware that some 

commercial carriers have limits for the number of pounds per item that can be shipped. Notify 

the laboratory of the name of the carrier, the containers' Bill of Lading numbers, and it's expected 

delivery date. 

5.2 PACKING AND SHIPPING HAZARDOUS SAMPLES EXCLUDING THOSE 

FROM CWSED CONTAINERS 

1. Place one, decontaminated, labeled sample container in a 2-mil-thick self-sealing plastic 

bag. Care should be taken to position the sample label so that it may be read through the 

bag. 

2. Place some vermiculite in the bottom of a half-gallon or gallon metal paint can to absorb 

shock and leaking material in the event of sample breakage. The sealed sample bag is then 

placed in the can. Additional vermiculite is added to fill the remaining space in the can. 

Close the can lid and seal in place with clips. 
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3. Attach address and return mailing labels to each can. Attach additional Department of 

Transportation Labels as are required by provisions of 49 CFR 171 , 172, 173, or 178. 

Such labels may include "Flammable Liquid" , "Flammable Solid", "Corrosive" , etc. 

4. Place the can in a cooler that has been partially filled with vermiculite. Additional 

vermiculite should then be placed where needed to secure the metal can. If more than one 

can is being shipped, this should be specified in the carrier's bill of lading. Seal a copy 

of the chain-of-custody record in a plastic bag, place it in the cooler, and shut and fasten 

the cooler lid. 

5. Mark the top of the cooler with a "This End Up" label. The outside must display the same 

labels as are present on the metal can inside; In addition, arrows pointing to the top must 

appear on all four sides. Attach a label marked "Laboratory Samples" to the lid. 

6. Secure the drain plug and lid of the cooler with fiberglass tape and custody seals as 

described in Section 5 .1. 

7. Check to be sure that the carrier's bill of lading is completed and signed. The sampler's 

certification for restricted articles must also be completed and signed. Personnel should 

be prepared to open and reseal the cooler if requested by the carrier. If transported by air, 

samples should be shipped by cargo aircraft only. 

5.3 RECORD KEEPING AND CHAIN-OF-CUSTODY PROCEDURES 

S.3.1 Record Keepini 

Most of the sampling data and well installation information will be written on the forms presented 

in this appendix. Log books will be used to record the daily activities of each sampling team. 

Photographs of all sampling locations and operations are desirable, although they frequently will 

not be allowed. If photographs are taken, the photographer should record time, date, site location, 

and brief description of the subject on the back of the photo, (polaroid) or in a log book and then 

sign it. Photographic documentation that may be used as evidence should be handled in a way to 

ensure that chain-of-custody can be established. 
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Chain-of-custody documentation must be implemented and followed whenever samples are 

collected, transferred, stored, analyzed, or destroyed. The primary objective of these procedures 

is to create an accurate written record that traces the possession and handling of the sample from 

the moment of its collection through analysis, to disposal. 

A sample is defined as being in someone's "custody" if: 

1. It is in one's actual possession, or 

2. It is in one's view, after being in one's physical possession, or 

3. It is in one's physical possession and then locked up so that no one can tamper with it, or 

4. It is kept in a secured area, restricted to authorized personnel only. 

The number of persons involved in collecting and handling samples should be kept to a minimum. 

Labels or tags must be firmly affixed to the sample containers. Be sure that the container is dry 

enough for a gummed label to be securely attached. Each sample must be labeled using 

waterproof ink and sealed immediately after it is collected. Labels should be filled out before 

collection to minimize handling of sample container. Clear tape will be placed over the label. 

Tags attached by string are acceptable when gummed labels are not applicable. Figure A-14 is 

an example of a sample label. 

A Chain-of-Custody form (Figure A-15) will be filled out for and accompany the samples placed 

in each cooler for shipment to the laboratory. This form records the type of sample, sample 

number, sampling time, analyses to be performed, and the bottles and preservatives used. 

One member of the sampling team will be designated Field Sample Custodian. The samples and 

forms are transferred to the Field Sample Custodian by the team members who collect the samples 

at the end of each day. The Field Sample Custodian is responsible for packaging and dispatching 

samples to the appropriate laboratory. This responsibility includes filling out, dating, and signing 

the appropriate portion of the chain-custody record. 

When transferring the samples, the receiver and sender must sign and record the date and time of 

transfer on the chain-of-custody record. Custody transfers made to the Field Sample Custodian 

should account for each sample, although samples may be transferred as a group. Every person 

who takes custody must fill in the appropriate section of the chain-of-custody record. 
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All packages sent to the laboratory will be accompanied by the chain-of-custody form and other 

pertinent forms. A copy of these forms will be retained by the Field Sample Custodian and stored 

in the central file for the project in the office. Mailed packages can be registered with return 

receipt requested. For packages sent by common carrier, receipts should be retained as part of 

the permanent chain-of-custody documentation. The laboratory custodian should sign field 

chain-of-custody forms to acknowledge receipt of the samples in the labs and either initiate 

separate laboratory custody procedures or maintain the field chain-of-custody until the sample is 

disposed. All chain-of-custody documentation will be returned to the central file. 
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6.0 HYDROGEOLOGIC DATA COLLECTION PROCEDURES 

6.1 GROUNDWATER ELEVATION MEASUREMENTS 

The depth to groundwater will be measured in the wells located on site. This information could 

be collected from a group of wells (such as each SWMU) during a short period of time (1 to 3 

hours) to evaluate groundwater flow direction or from a few wells over a long period of time (for 

example, 12 or 24 hours) to evaluate groundwater elevation variations over time. 

When no Light Non-Aqueous Phase Layer (LNAPL) is suspected to be present, a battery-operated 

water level indicator will be used to measure the depth to groundwater. At wells where LNAPLs 

may be present, an oil-water interface probe will be used to measure the LNAPL thickness and 

water level. If necessary, a bottom filling bailer specially designed to obtain samples of petroleum 

products floating on water will be used. This bailer is especially useful when thin layers (less than 

0.05 feet) of LNAPLs are present. The indicator or probe will be calibrated against a tape 

measure to provide an accurate depth measurement. The calibration will occur at the beginning 

of each field program and once per month thereafter. 

All groundwater depth measurements will be referenced to the notch on the top of the well casing, 

not the top of the protective casing. 

Groundwater elevation information will be recorded in the field on the Sampling Record form for 

groundwater as shown in Figure A-11 or in a notebook. 

6.2 SURFACE WATER ELEVATION MEASUREMENTS 

When required, staff gauges will be installed in surface water bodies (streams or ponds) at 

locations where surface water is anticipated to be present year round. The gauge will be driven 

into the sediment so that the scale can be seen from shore and the gauge will not move. The 

elevation and location of each gauge will be measured by a land surveyor. 
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Volatiles 

TABLEB-1 

PERMISSIBLE EXPOSURE LIMITS FOR COMPOUNDS DETECTED 
AT ELEVEN SWMUs AT SENECA 

Arsenic 
Barium 
Cadmium dust 
Chromium (VI) 
Copper 
Lead 
Mercury 
Nickel 
Selenium 

Benzene 
Toluene 
Xylene 

Permissible 
Exposure 
LimitsC1> 

(mg/m3) 

0.01 
0.5 
0.2 
0.05 
1.0 
0.05 
0.01 
0.1 
0.2 

3.2 
375 
435 

Short-Tenn 
Exposure 
Limits 
(mg/m3)(Z) 

0.03 

16 
560 
655 

Ceiling 
Limits 
(mg/m3)C3l 

0.6 
0.1 

0.1 

1125 

Other 
Exposure 
Limits 
(mg/m3)C4l 

Acids IRFNA (SJ 

Explosives 

Notes: 

(Nitric Acid) 
Nitrogen Dioxide 
Hydrogen Fluoride 

HMX 
ROX 
2,4,6--TNT 
2,6--DNT 
2,4-DNT 

5.0 

2.5 

0.5 (skin) 
1.5 (skin) 
1.5 (skin) 

10 
1.8 
5.0 

1.5(7) 
1.5(7) 

Carcinogen£ 
Rating'.:: 

A 

Bl 
A 
D 
B2 
D 
A 
(6) 

A 
D 
D 

C 
(6) 
B2 
B2 

(1) OSHA 8-hour time-weighted average Permissible Exposure Limits (PEL). For metals, PEL shown is lowest of compounds 
likely to be encountered on-site. 

(2) OSHA Short-Tenn Exposure Limit. 15 minute time-weighted average concentration 
(3) OSHA Ceiling Limit. Concentration not to be exceeded during any part of the work day. 
(4) Occupational Exposure Limits from other sources. 
(5) EPA weight of evidence ratings for each compounds. 

A Confirmed human carcinogen 
Bl Probable confirmed human carcinogen. Limited human evidence. 
B2 Probable confirmed human carcinogen. Sufficient animal evidence. 
C Possible Human Carcinogen, Limited Animal Evidence 
D Not classifiable 

No data or carcinogenic rating not determined. 
(6) Substance identified as suspected or confirmed human carcinogen by agency other than USEPA. 
(7) Sitting, 1991 
(8) Inhibited red fuming nitric acid (IRFNA). 
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Arsenic - Arsenic becomes a skin irritant with prolonged exposure: moist areas of the skin; 

respiratory mucosa; angles of eyes, ears, nose, and mouth; and the wrists being common sites 

of irritation. Acute exposure symptoms include abdominal pain, vomiting, and watery diarrhea 

followed by shock due to fluid loss. Acute inhalation exposure can cause chest pain, coughing, 

giddiness, and general weakness which precede gastrointestinal symptoms. Symptoms of 

chronic inhalation exposure proceed in three phases. Initial symptoms are weakness, loss of 

appetite, occasional nausea and vomiting, and some diarrhea. The second phase consists 

primarily of irritant effects of the eyes, nose, and respiratory passages, with perforation of the 

nasal septum common, and allergic reactions of the skin. The third phase consists of 

peripheral neural effects, usually numbness. Arsenic has been causally associated with skin 

cancer and implicated in increases in the incidence of lung cancer. 

Asbestos - Asbestos is a confirmed human carcinogen, causing cancers of the lungs, 

gastrointestinal tract, and the lining of the chest and abdominal cavity. Asbestos also causes 

asbestosis, a permanent, progressive, scarring disease of the lungs which causes labored 

breathing and usually leads to premature death due to infection, associated heart disease, or 
lung cancer. 

Barium - Barium and its compounds are highly toxic. Acute symptoms are excessive salivation; 

vomiting; colic; diarrhea; convulsive tremors; slow, hard pulse; and elevated blood pressure. 

Bleeding in the stomach, intestines, and kidneys may occur. Chronic exposure results in 

enlargement of the liver and spleen, and increases in white blood cell counts. Barium has been 

found to produce lung cancer in rats. 

Benzene - Benzene will cause local irritation to the skin, eyes and respiratory tract and may 

cause redness, dryness and scaling of the skin due to defatting. Acute systemic effects include 

headache, dizziness, convulsions, coma and death may occur due to effects on the heart. 

Chronic exposures effects the blood-forming tissues primarily, resulting initially in increases in 

blood cell counts followed by aplastic anemia with an overactive or under active bone marrow. 

Epidemiological studies have linked benzene with leukemias and it is classified as a suspected 

human carcinogen. 

Cadmium - Cadmium compounds induce vomiting at low oral doses and systemic oral poisoning 

is rare. Acute exposure can occur by inhalation, producing irritation in the respiratory tract 

followed hours later by coughing, chest pain, sweating and chills and, later, general weakness, 

severe respiratory irritation, and fluid build up in the lungs. These symptoms can lead to 

emphysema or death. Chronic exposure can lead to emphysema, kidney damage, and possible 
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heart and blood pressure effects . Animal studies have shown cadmium to produce cancer, birth 

defects, testicular atrophy, and liver and nerve damage. Some studies in man have shown an 

association of cadmium exposure with cancers of the prostate and kidney . 

Chromium - Chromium compounds can act as allergens, resulting in local irritation of the skin 

and respiratory tract. Systemic effects are generally a result of the irritating properties of 

chromium compounds on the eyes, nose, and respiratory tracts. Chromium compounds has 

been shown to be carcinogenic in rats and has been associated with increases in lung cancer 

in humans. The irritant and carcinogenic effects differ widely for various compounds of 

chromium. 

Copper - Copper is a soft, heavy metal which occurs naturally as a variety of salts , as well as 

in the pure metallic form. Copper is an essential trace element in humans and animals . 

Copper salts are irritating to the skin and cause itching, erythema, and dermatitis . They may 

cause conjunctivitis, ulceration and clouding of the cornea. Metallic copper can cause 

keratinization of the hands and soles of the feet. Inhalation of copper fumes can cause 

congestion of the nasal mucous membranes and perforation of the septum. Ingestion causes 

irritation of the gastrointestinal tract, producing nausea, vomiting, gastritis, and diarrhea. If 

vomiting fails to occur, gradual absorption from the bowel may cause systemic poisoning. The 

systemic effects of copper include capillary damage, kidney and liver damage, and excitation 

followed by depression. Jaundice and hemolytic anemia can also occur following acute 

poisoning. 

Hydrofluoric acid - Hydrofluoric acid and hydrogen fluoride are extremely corrosive to body 

tissues and cause severe burns. The acid can penetrate the skin, destroying tissues and even 

bone beneath. Burns may only be perceptible hours after the exposure and may be slow to 

heal. Inhalation exposure can result in irritation of nose and eyes and may produce fluorosis 

and pulmonary edema. 

Lead - Lead has no local toxic effects. Systemic poisoning symptoms are non-specific: fatigue, 

headache, poor sleeping, aching bones and muscles, constipation, abdominal pains, and 

decreased appetite. All these symptoms are reversible with time away from exposure. 

Continued exposure results in anemia, pallor, "lead line" on the gums, and decreased hand grip 

strength. Lead also has central nervous systems effects and has been implicated in producing 

learning deficiencies in exposed children. Compounds of lead display a variety of toxic effects 

that are more specific to the compound than to lead. Some of these compounds have been 

found to be carcinogenic in experimental animals. 
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Mercury - Mercury is a local irritant of skin and mucous membranes any may be a skin 

sensitizer in some people. Acute poisoning symptoms are generally irritant: acute inhalation 

exposure results in inflammation of the lung and bronchioles. Chronic exposure symptoms are 

non-specific: weight loss, appetite loss, memory loss, insomnia, indigestion, weakness, metallic 

taste in mouth, tremors in eyelids, fingers, lips, or tongue, and loosening of teeth. Symptoms 

may vary among individuals. Long-term or high dose exposures can produce irritability, 

delirium, anxiety, or manic depressive psychosis . 

Nickel - Dermal exposure to nickel and nickel compounds results in contact dermatitis and 

chronic eczema. Nickel and its compounds are also irritants to the conjunctiva of the eye and 

mucous membranes of the upper respiratory tract. Chronic exposure to elemental nickel and 

its salts may result in lung and nasal passage cancer. Effects are also seen on the heart, 

muscles, brain, and kidney. 

Nitric Acid - Nitric acid is strongly corrosive, producing yellow burns on the skin. Inhalation 

of nitric acid mist can cause bronchitis and chemical pneumonitis and the vapor and mist may 

corrode teeth. 

Nitrogen Dioxide - Nitrogen dioxide is a highly toxic gas, causing irritation to eyes, nose, throat 

and respiratory system. Symptoms include cough, frothy sputum, chest pain, dyspnea, 

congestion, inflammation of the lungs, and cyanosis. Even short exposures can result in severe 

symptoms. One or two minutes exposure at 200 ppm can be fatal to humans. 

Petroleum Products -

Fuel Oils - Fuel oils are mixtures of straight-chain, branched, double-bonded, cyclic, 

and aromatic hydrocarbons containing 10 to 16 carbons. Fuel oils come in six grades, 

numbered 1 to 6, with the lower numbered fuel oils being composed of lighter mixtures 

of hydrocarbons. The toxicity of these fuel oils varies widely, though all produce skin 

irritation with prolonged contact. Inhalation exposure is generally not a problem due 

to the low volatility of these mixtures, though cases of inhalation intoxication from Fuel 

oil No. 1 Get fuel) have been reported to cause dizziness, headache, nausea, palpita­

tions, and pressure in the chest. Lighter fuel oils are rapidly absorbed from the stomach 

and cause gastrointestinal irritation,vomiting, diarrhea, and may cause drowsiness and 

central nervous depression. Ingestion may lead to aspiration into the lungs which may 

cause pulmonary edema, hemorrhage, irritation, and cardiac and kidney effects . 

Pulmonary exposure may also occur through exposure to mists. Chronic exposure may 
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lead to kidney damage. Fuel oils are not classified as carcinogens and teratogenic data 

are negative. 

Gasoline - Gasoline is a mixture of five-carbon to eleven-carbon straight-chain, 

branched, double-bonded, cyclic,and aromatic hydrocarbons. Acute inhalation exposure 

effects are primarily on the central nervous system, including staggered gait, slurred 

speech and confusion. High levels may cause coma or death from respiratory failure. 

Contact exposure results in irritation, defatting, and some individuals may develop an 

allergic reaction to gasoline. Chronic exposures may result is kidney damage and in lead 

toxicity with leaded gasolines. Gasoline is not classified as a carcinogen. Teratogenic 

and mutagenic data are negative. 

Polychlorinated Biphenyls (PCBs) - Polychlorinated biphenyls primarily effect the skin and the 

liver. Skin areas exposed to PCBs develop chloracne, which consists of small pimples and dark 

pigmentation. Later, comedones and pustules develop. Some PCBs are suspected carcinogens, 

producing liver tumors. Acute and chronic exposures can result in edema, jaundice, vomiting, 

anorexia, nausea, abdominal pains, and fatigue. 

Selenium - Selenium and various selenium compounds can effect the body if inhaled, if they 

come into contact with the eyes or skin, or if swallowed. Selenium compounds if inhaled in 

large quantities can cause severe breathing difficulties. Skin contact can cause burns or rashes. 

Long-term exposure can cause paleness, stomach disorders, coated tongue, and nervousness. 

Fluid in the abdominal cavity, damage to the liver and spleen have been reported in animals. 

Toluene - Toluene will cause local irritation to the skin, eyes, and respiratory tract. and may 

cause defatting, drying and scaling of the skin. Acute systemic effects include headache, 

dizziness,nausea, loss of appetite, lassitude and eventual coma if exposure is prolonged. 

Toluene does not display the effects on the blood forming tissues seen with benzene and is not 

classified as a carcinogen in humans or animals. Chronic exposures can result in effects on the 

liver, kidneys and central nervous system. 

Xylenes - Acute effects are of xylene exposure include skin and mucous membrane irritation, 

central nervous system effects, and respiratory irritation leading to pulmonary congestion, 

edema, and hemorrhage. Inhalation exposure can also lead to liver and cardiac damage. 

Chronic exposure can result in effects on the liver, kidneys and central nervous system and may 

have an effect on the blood forming tissues, No carcinogenic effects have been documented; 

possible teratogenic effects have been observed. 
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HMX - The chemical name of HMX is octahydro-1,3,5,7 -tetranitro -1,3,5,7 -tetrayocine. 

Considered a poison by ingestion or intravenous injection, HMX remains an explosive of 

concern to many industries who handle this compound. At high temperatures, HMX 

decomposes violently and emits toxic fumes of NOX. 

RDX -The chemical name ofRDX ishexahydro-1,3,5-trimethyl -1,3,5-triazine. The solubility 

of RDX in water at 18° was found to be 44.7 ppm and hydrolysis is slow. RDX is a corrosive 

irritant to the skin, eyes and mucous membranes. Experimental reproductive abnormalities and 

epileptiform convuisions from exposure have been reported. It is one of the most powerful 

high explosives in use today. RDX has more shattering power than TNT and is often mixed 

with TNT as a bursting charge for aerial bombs, mines and torpedoes. When heated to 

decomposition it emits toxic fumes of NOx. 

2,4,6-TNT- The chemical name of 2,4,6-TNT is 2,4,6-trinitrotoluene. It is not been known 

to undergo hydrolysis in the environment. Symptoms of exposure to TNT are sneezing, 

coughing, sore throat, and muscle pain. TNT effects the blood, liver kidneys, skin, central 

nervous system, and cardiovascular system. Human systemic effects when ingested include: 

hallucinations, cyanosis, and gastrointestinal changes. Experimental reproductive abnormalities 

and mutagenic data have been reported. This chemical has been classified as a skin irritant 

and has been implicated in aplastic anemia. TNT can cause headaches, weakness, anemia, liver 

injury and may be absorbed through the skin. TNT is flammable or explosive when exposed 

to heat or flame. Moderate explosion hazard; will detonate under strong shock. It is a 

comparatively insensitive explosive, however, sudden heating of any quantity will cause 

detonation. 

2,6-DNT - The chemical name of 2,6-DNT is 2,6-dinitrotoluene. It is not expected to 

hydrolyze under normal environmental conditions. NIOSH recommends to reduce exposure 

to ONT to the lowest levels possible. Experimental testing of 2,6-DNT has shown it to be 

more active as a liver carcinogen than 2,4-DNT isomer. The major target organs are the 

blood, liver, and central nervous system. Symptoms of exposure include anoxia, cyanos, 

anemia, and jaundice. 

2,4-DNT - The chemical name of 2,4-DNT is 2,4-dinitrotoluene. It is not expected to 

hydrolyze under normal environmental conditions. 2,4-DNT is poisonous if swallowed or 

injected subcutaneously. It has been shown to be carcinogenic, teratogenic, and mutagenic in 

experimental tests. 2,4-DNT can cause anemia, methemoglobinemia, cyanosis, and liver 

damage. The chemical will combust when exposed to heat or flame; can react with oxidizing 
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materials. There have been cases of explosion during manufacture and storage and mixture 

with nitric acid is a high explosive. Other mixtures such as alkalies can cause a significant 

increase in pressure. When heated to decomposition it emits toxic fumes of NO • . 

2.3.3 Physical Hazards 

Due to the operations at some of the SWMUs, there is very likely to be unexploded ordinance 

or explosives dispersed in the SWMUs. Large portions of the SWMUs· have not been surveyed 

for UXOs and no catalog of locations of UXOs is available. The presence of UXOs on the 

site presents a EXTREMELYHAZARDOUS CONDmON. 

UXB personnel trained in the discovery and handling of UXOs shall perform all UXO 

clearance at the SWMUs to be investigated. Cleared pathways and work areas shall be marked 

with red "DANGER" tape. 

When working in cleared areas, the work crews and equipment shall be positioned such that 

the chance for accidental movement into uncleared areas is minimized. Equipment shall be 

placed so as not to impede emergency escape and evacuation along the cleared pathways. 

Cleared roads and pathways shall be marked. ON-SITE WORKERS SHALL NOT STRAY 

FROM 11IE CLEAREDPATHWAYSAND ROAD! UXOs found on the site may have been 

subjected to stresses which render them very unstable and the UXOs may detonate with even 

very slight disturbance. ON-SITE WORKERS SHALL NOT TOUCH, KICK, OR 

OTIIERWISE DISTURB ANY MATERIALS ON-SITE WHICH MAY BE UXOs. 

Other than the presence of UXOs, the principle physical hazards at the Seneca site involve 

working around heavy equipment, site terrain, and site debris. 

Terrain hazards include marshy areas, areas of rough terrain, and areas of protruding debris. 

In areas where access is difficult or hazardous, access paths shall be cleared and maintained, 

and movement through these areas shall be along the access paths. 

Activities on-site will include: 

1. Site visits; 

2. Geophysical surveys; 

3. Unexploded ordinance detection and clearance; 
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4. Soil boring and sampling; 

5. Surface water and sediment sampling; 

6. Test pit excavation; 

7. Soil gas surveys, and 

8. Monitoring well installation, development and sampling. 

Hazards associated with these activities are varied and include vehicle/pedestrian collisions; fire; 

contact or crushing injuries resulting from materials handling and equipment operations; 

unexploded ordinance contact; abrasions, contusions, lacerations, etc. resulting from use of 

power tools; and elevated noise levels. The potential for such hazards necessitates that all 

onsite personnel wear appropriate protective clothing, including coveralls, gloves, eye and face 

protection, safety boots, and hard hats. 

2.3.4 Motor Vehicles and Motorized Eguipment 

All motor vehicles will be maintained in a safe operating condition and in accordance with 

local and state safety requirements. All vehicles and moving equipment will be operated on­

sites and en route to and from sites in accordance with state and local motor vehicle 

regulations for speed, lights and warnings, passenger carrying, and operation. If any equipment 

is left unattended at night adjacent to a highway in use, it will be provided with suitable 

barricading, lighting, reflectors, or other suitable visual warnings to identify its location. 

Any mobile equipment, including drilling rigs, earth-moving machinery, or other similar types 

of equipment, will be operated in strict compliance with the manufacturer's instructions, 

specifications, . and limitations, as well as any applicable regulations. The operator is 

responsible for inspecting the equipment daily to assure that it is functioning properly and 

safely. This inspection will include all parts subject to faster than normal wear and all 

lubrication points. 

Hand and audible (horn) signals to equipment operators will be the commonly accepted 

industry standard signals for the type of equipment being used. All signals will be reviewed 

by the operator and signaller before work begins. Only one person will signal the equipment 

operator at any give time. 

When equipment with moving booms, arms, or masts is operated near overhead hazards, the 

operator, with assistance from the designated signaling person, will assure that the moving parts 

of the equipment maintain safe vertical and horizontal clearances to the hazards. Moving 
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booms, arms, or masts will be lowered and secured prior to being moved from one location to 

another, even on the same site, Equipment will be kept at least 10 feet (ft) away from 

energized electrical lines rated up to 50 kilo volts (kV) and 16 ft away from lines rated over 

50 and up to 750 kV. 

Drill rigs and other equipment not specifically designed to move with the boom, mast or arm 

in an elevated position will be returned to traveling position and condition before being moved. 

Movement through the depot facility will be along established roads. All site equipment will 

be inspected before each use to ensure that it is in proper working order. Any equipment 

found to be unsafe shall be repaired or taken out of service. 

2.3.5 Heat Stress 

Site work at the SWMUs may be conducted during the summer and early fall months and heat 

stress is a serious concern. Heat stress monitoring for employees wearing protective clothing 

will be conducted whenever the temperature is above 60°F. For employees not wearing 

protective clothing, heat stress monitoring will be conducted when the temperature is above 

80°F. Pulse rate and oral temperature measured at the end of each work period will be used 

to monitor heat stress in on-site employees. Heat stress monitoring procedures are described 

in Attachment C of this HASP, Standard Operating Procedures for Emergencies Due to Heat 

and Heat Stress Monitoring. 

2.3.6 Cold Stress 

Site work at the SWMUs may be conducted during cold weather. Cold stress monitoring for 

employees working outdoors will be conducted. Two factors influence the development of a 

cold injury: ambient temperature and wind velocity. Cold stress monitoring will be conducted 

when temperatures are below 4°C (40°F). Cold stress monitoring procedures are described in 

Attachment C of this HASP, Standard Operating Procedures for Emergencies Due to Cold and 

Cold Stress Monitoring. 

2.3.7 Bioloeical Hazards 

Biological hazards can result from encounters with mammals, insects, snakes, spiders, ticks, 

plants, parasites, and pathogens. Mammals can bite or scratch when cornered or surprised. 

The bite or scratch can result in local infection or infection with systemic pathogens or 

parasites. Insect and spider bites can result in severe allergic reactions in sensitive individuals. 
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Exposure to poison ivy,poison oak or poison sumac results in skin rash. Ticks are a vector 

for a number of serious diseases. Dead animals, organic wastes, and contaminated soil and 

water can harbor parasites and pathogens. 

2.3.7.1 Poison Ivy 

Poison ivy is common throughout the SEAD site. Know how to recognize the poison ivyplant 

and avoid walking through areas of heavy growth. If you must walk through areas of poison 

ivy, keep extremities covered and avoid contact of bare skin with poison ivy leaves and sterns. 

When digging in areas of poison ivy growth, avoid contact with the roots; these too can 

produce a reaction. 

Wash skins areas exposed to the poison ivy as soon as possible. Oils from the poison ivy plant 

can adhere to clothes. Wash clothes exposed to poison ivy before wearing again. 

2.3.7.2 Ticks and Lyme Disease 

Ticks may be common during the spring and summer at the SEAD site. Two types of ticks 

may be encountered. 

The dog tick is the larger, more common tick. After biting, the dog tick will remain attached 

to the victim until engorged with blood. Usually, dog ticks can be found by careful inspection 

of the body at the end of the work day. If the tick is already imbedded in the skin, remove 

it with tweezers or fingers by grasping the tick as close to the skin as possible and pulling 

downward. Check to make sure all tick parts have been removed from the skin. Wash the 

area of the bite with soap and water. Seek medical attention if any tick parts remain in the 

skin. Dog ticks may transmit rocky mountain spotted fever and other diseases. 

The deer tick is much smaller, ranging from poppy seed to grape seed size, and does not 

remain attached to the skin for very long after biting. You may be bitten by a deer tick and 

never see the tick. Deer ticks can transmit Lyme disease, which can have serious, long-term 

health effects if left untreated. If you discover a small tick imbedded in the skin, remove it as 

above. Check the area of the bite periodically. If you develop a rash or develop flu-like 

symptoms, seek medical attention. Lyme disease is characterized by a bulls-eye type rash; light 

in the center with an outer red area. Flu-like symptoms may also occur. These signs may occur 

at different times and the rash may not appear. 
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If you discover any bites on the skin, wash the affected area and seek medical attention if a 

rash or flu-like symptoms appear. 

Take the following steps to limit the likelihood of getting tick bites: 

- Tuck pants legs into socks. 

- Wear long sleeves, hat and closed shoes. 

- Use tick repellant, such as DEET, on clothes. 

- Check body for ticks daily. 

- Shower immediately after work and wash work clothes daily. 

2.3.7.3 Snakes 

Poison snakes are not common to the area of the SEAD site, though central New York is 

within the range of rattlesnakes and copperheads. To minimize the chance of snake bites : 

Do not put hands and feet where you have not looked. 

Avoid stepping into clumps of weeds and brush. 

Step heavily. Snakes can feel footfalls through the ground and will avoid you if they 

can. 

Wear heavy leather boots and loose fitting pants. 

Caution should be used if any snake is encountered. 

2.3.8 Radiation Hazards 

Radioactive materials were stored at Seneca Army Depot in the form of pitch blend, a tarry, 

uranium oxide ore derived from coal. The pitch blend has been removed from the depot, 

however, the possibility exists that small amounts of this radioactive material were disposed on­

site. No radioactive materials are known to be in the ten SWMUs being investigated under 

this plan, but monitoring for radioactivity will be conducted to further minimize the small 

chance of exposure. 

The hazards associated with radioactive materials result from the particles emitted from the 

material. Potential chemical toxicity of radioactive elements are usually of secondary 

importance relative to the potential for health effects from the radioactivity. Three types of 
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radioactive particles are of concern with regard to environmental radioactivity: alpha particles, 

beta particles, and gamma or x- rays . The hazards associated with each of these types of 

radiation are discussed below. 

Alpha Radiation 

Alpha particles are large radioactive particles consisting of two neutrons and two protons. 

Alpha particles can only travel a few inches in air and can be shielded by a piece of paper or 

clothing. The outer layers of the skin are also an effective shield to alpha particles and thus, 

alpha particles do not represent an external radiation hazard. However, if alpha particles are 

ingested or inhaled they can represent a significant internal radiation hazard. Ingestion or 

inhalation of alpha emitting radionuclides, such as radium, radon, and thorium have been 

associated with cancers of the lungs and leukemia. 

Beta Radiation 

Beta particles are fast moving particles which are equal in mass to electrons. Beta particles 

are moderately penetrating and can be shield by thin layers of plastic or plexiglass. Beta 

particles from strong sources have a maximum range in air of about 30 feet. Beta particle from 

other sources have a range in air of 1 to 20 feet. Beta particles can penetrate the outer layers 

of skin and are an external radiation hazard to the skin and the eyes, as well as an internal 

radiation hazard. The dose received from an ingested beta emitting radionuclide is less than 

the dose that would be received from an equivalent amount of an alpha emitting material. 

Internal exposure to beta emitters has been associated with cancer in various organs. 

Gamma radiation 

Gamma radiation or x-rays are highly penetrating photons and have ranges measured in 

kilometers. Gamma radiation is considered primarily an external exposure hazard because of 

the long range and highly penetrating nature of the radiation. Dense materials, such as lead 

and concrete are effective as shielding for gamma radiation. Exposure to gamma rays has been 

associated with increased incidence of cancers in various organs. 
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Health and Safety Plan for CERCLA Expanded Site Investigation of Ten SWMUs 

Seneca Army Depot , Romulus, New York 

Note: Refer to Figure 2-4 for SWMU location 
within the overall SEAD site. 
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FIGURE BA-3 SITE PLAN FOR SEAD-11: OLD CONSTRUCTION DEBRIS LANDFILL 

January, 1993 
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Health and Safety Plan for CERCLA Expanded Site Invest igation of Ten SWMUs 

Seneca Army Depot, Romulus, New York 

Note: Refer to Figure 2-4 for SWMU location 
within the overall SEAD site. 

EAST-WEST BASE 
LINE ROAD .., 

AREAOF 
GEOPHYSICAL 
SURVEY 

LEGEND 
.A. SOIL BORINGS 
■ SEDIMENT/SOIL SAMPLES 
e SURFACE WATER SAMPLES 

• SW13-1 

■S013-1 

~ PROPOSED MONITORING WELL 'i ESTIMATED DIRECTION OF 
.. SHALLOW GROUNDWATER 

S813- 1 

MW13- 1 ~ 

AREA OF 
GEOPHYSICAL 
SURVEY 

S813-3 
&MW13-3 

$MW13-6 
SB13-6 

FIGURE BA-4 SITE PLAN FOR SEAD-13: IRFNA DISPOSAL SITE 

January, 1993 

SEAD SWMU #13 
HEAL TH AND SAFETY 

~ NORTH 

APPROXIMATE AREAS OF 
ABOVE GROUND PIPING 

NOTE: SB13-2,5,7,8,9, & 10 
WILL BE DRILLED IN THE 
PITS LOCATED BY GPR 

SCALE 1 • · 250' 
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SEAD SWMU #16 
HEALTI-1 AND SAFETY 

5-1 PHYSICALDESCRIPTION AND ACTIVITIESPERFORMED ON SEAD 16: 
BUILDING S-311 - ABANDONED DEACTIV ATIONFURNACE 

The Abandoned Deactivation Furnace, located in Building S-311, was used to destroy munitions. The 
furnace area has been flooded with rain water entering through the lower ramp door (Figure BA-5). 

Small arms munitions, both obsolete and unserviceable, were destroyed by incineration. There were 
no air pollution or dust control devices installed on the furnace. The pipes located above the 
building may have conveyed propellants, which may also have been stored in the building. 

5-2 

HMX 
RDX 
TNT 
2,4-DNT 
Lead 

CHEMICAL SUSPECTS 

Heavy Metals 
Asbestos 

5-3 

5-4 

PHYSICAL HAZARDS 

Unexploded Ordnance 
Metal Scraps 
Debris 
Confined Space Entry 

FIELDWORK 

UXO clearance will be completed prior to beginning each task. 

5-5 

Surface Soil Sampling 
Surface Water Sampling 
Asbestos Sampling 
Soil Boring 
Install, Develop and Sample Groundwater Monitoring Wells 
Ash Sampling in Incinerator - Confined Space Entry 
Geophysical Survey 

MONITORING TO BE PERFORMED 

A PID meter will be used to screen for volatiles. A Geophysical survey will be perfomed to 
determine the presence of buried objects. 

Oi/LEL monitoring, Radiation Monitoring and PID Monitoring will be conducted during initial entry. 

Personal sampling for asbestos will be conducted for all work inside the building using NIOSH 
Method 7402. 



S-6 TASK SPECIFIC SAFE OPERATING GUIDELINES 

No. 1 Soil Boring - Level D 
No. 4 Installation of Monitoring Wells - Level D 
No. 7 Development & Sampling of Monitoring Wells - Level D 
No. 19 Surface Water Sampling - Level D 
No. 22 Surface Soil Sampling - Level D 
No. 28 Geophysical Survey - Level D 
No. 41 Asbestos Sampling - Level C 

Confined Space Entry - Attachment F 
Ash Sampling - Level B 

SEAD SWMU #16 
HEALTII AND SAFETY 



Heallh end Safely Plan for CERCLA Expanded Sile Investigation of Ten SWMUs 

Seneca Army Depot, Romulus. New York 

Note: Refer to Figure 2-4 for SWMU location 
within the overall SEAD site. 

■ SS16-11 

■ SS16-14 

■ SS16-6 

■ SS16-13 

LEGEND 

SEAD SWMU #16 
HEAL TH AND SAFETY 

~NORTH 

■ SS16-5 

■SS16-8 

SS16·16 

■ ---+ 
200 FT 

■ SS16-10 

■ SURFACE SOIL SAMPLES 

e SURFACE WATER SAMPLES 
~ PROPOSED MONITORING WELL 

■ ~ i ESTIMATED DIRECTION OF 
ss,s-9 • SHALLOW GROUNDWATER 

SCALE 1" : 50' 

FIGURE BA-5 SITE PLAN FOR SEAD-16: BUILDING S-311 - ABANDONED DEACTIVTION 
FURNACE 

January, 1993 





DRILLING AND TEST BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site Name 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Instrument Actions Levels 

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OV NOVM (PPM) 

Aerosol Meter (mg/m') 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #16 Building S-311 Abandoned Deactivation Furnace 

Contaminated dusts 
Soils possibly contain heavy metals and explosive compounds 
Possibly explosive compounds present 
Metal debris, protruding objects: slip, trip, fall hazard. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor cartridges. 
Poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout drilling. Downwind 
monitoring should be conducted periodically or when elevated borehole or 
workzone readings are recorded. 

Borehole should be monitored at change of auger flights. Spoils should be 
monitored periodically. Split spoons should be monitored when opened. 

C B Caution Evacuate 

19.5 to 25 19.5 to 25 <19.5 >25 

<10 <10 <10 >10 >25 

BKGD <5 <500 >500 

<1 <5 <25 

<0.1 <0.1 <0.1 0.1 to 5 >5 

<5 <10 <300 >300 

<2 <10 <50 >50 

Crews should stand upwind of borehole as much as possible during operations. 

JAN-93 



DRILLING AND TEST BORING 
LEVELD 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 2 or 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill, rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Remove tyvek coveralls (if worn). 
Step 6 Remove respirator (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

Engineering-Science, Inc. JAN-93 



WELL INSTALLATION 
LEVEL D 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to Level C 

Monitoring 

~ AclicNa Lawis 

Oxygen(%) 

Exploslmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 1 of 2 

SEAD SWMU #16 Abandoned Deactivation Furnace 

Contaminated dusts. Bentonite and cement dust 
Soils possibly containing heavy metals and explosive compounds 
Possibly explosive compounds present 
Metal debris, or protruding objects slip, trip, fall hazard . 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor/dust-mist 
cartridges, poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout removal of augers. 
Downwind monitoring should be conducted periodically or when elevated 
borehole or workzone readings are recorded. 

Borehole should be monitored before and during installation of casing, sand 
pack, and grout. Spoils should be monitored periodically. 

C B Caution 

19.5 to 25 19.5 to 25 <19.5 >25 

>25 

>500 

<10 <10 <10 >10 

BKGD <5 <500 

<1 

<0.1 

< 5 

<2 

<5 

<0.1 

<10 

<10 

<25 

<0.1 

<300 

<50 

0.1 to 5 >5 

>300 

>50 

Crews should stand upwind of borehole as much as possible during operations. 

Remove · caked mud and dirt from augers as they are pulled. 

Minimize dust during preparation of bentonite and cement slurries. 

JAN-93 



WELL INSTALLATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 2 of 2 

Gross contamination (caked mud, dirt and debris) should be removed from 
augers, drill , rig and other equipmemt before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another borehole. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boot and gloves . 
Step 3 Removal of boot covers . 
Step 4 Removal of outer gloves . 
Step 5 Remove tyvek coveralls (if worn). 
Step 6 Remove respirator (if worn) . 
Step 7 Remove inner gloves . 
Step 8 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



WELL DEVELOPMENT AND SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Instrument Ac:licNw Lewis 

Oxygen 1%) 

Exploslmeter 1% LEL) 

HNU/OVA/OVM IPPM) 

Aerosol Meter lmg/m3
) 

Radiation Meter lmR/hr) 

Hydrogen Sulfide IPPM) 

Hydrogen Cyanide IPPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , NY 

SEAD SWMU #16 Abandoned Deactivation Furnace 

None suspected 
Groundwater possibly contains heavy metals and explosive compounds 
None suspected 
Metal debris , protruding objects - slip, trip , fall hazard. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots . 

Full-face piece air-purifing respirator (APR) with organic vapor cartridge, 
poly-coated tyvek coveralls. 

Monitor well headspace upon opening. If readings are elevated, let well air 
out and monitor again. If readings are still elevated, upgrade PPE. 

Ambient air should be monitored continuously throughout well development. 
Periodically monitor well and headspace of development water receiving 
container. 

C B Caution Evacuate 

19.5 to 25 19.5 to 25 <19.5 >25 

>25 

>500 

<10 <10 <10 >10 

BKGD <6 <500 

<1 

<0.1 

<5 

<2 

<5 

<0.1 

<10 

<10 

<25 

<0.1 

<300 

<50 

0 . 1 to 5 >5 

>300 

>50 

Crews should stand upwind of monitoring well as much as possible during well 
development. 

All wastewater and silty sediment from well development operations should 
be contained in a waste drum and disposed of properly. 

Place wastewater receiving drum on stable, flat surface with access for later 
removal and disposal. 

JAN-93 



WELL DEVELOPMENT AND SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

Gross contamination (caked mud, dirt and debris) should be removed from 
teflon hailers and pumps before leaving each well locality. 

Steam clean equipment before using in another well. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Removal of bootcovers. 
Step 3 Removal of outer gloves. 
Step 4 Removal of respirator (if worn). 
Step 5 Removal of coveralls (if worn). 
Step 6 Removal of inner gloves. 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 19 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Instrument Ac:11ona Lewis 

Oxygen 1%) 

Exploslmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter lmR/hrl 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #16 Building S-311 Abandoned Deactivation Furnace 

Friable asbestos possible 
Surface water may contain heavy metals 
Unexploded ordnance 
Metal debris or protruding objects machinery, confined space. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator (APR) with organic vapor/HEPA filter 
cartridge, poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 
Personal sampling for asbestos . 

C B 
Exercise 
Caution 

19.6 to 26 19.6 to 26 <19.6 >26 

>26 

>600 

<10 <10 <10 >10 

BKGD <6 <600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 

<10 <300 

<10 <60 

0 .1 to 5 >6 

>300 

>60 

Crews should stand upwind of as much as possible during sampling. 

Use only safe access routes to edge of water. 

Get stable footing and secure work area prior to taking samples. 

Watch for asbestos like materials. If observed retreat and upgrade to Level 
C. 

JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 19 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

Sampling equipment should be cleaned before leaving site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Remove and discard overboots. 
Step 3 Remove and discard outergloves. 
Step 4 Remove coveralls (if worn). 
Step 5 Remove respirator (if worn). 
Step 6 Remove inner gloves. 
Step 7 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

JAN-93 



SURFACE SOIL SAMPLING 
LEVEL D 

1. 

2. 

Site Name 

Location 

3. Hazards 

4 . 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

ilnstnBMnt Actions Levels D 

Seneca Army Depot, Romulus , NY 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 22 

page 1 of 2 

SEAD SWMU #16 Building S-311 Abandoned Deactivation Furnace 

Contaminated dusts 
Soils possibly contain heavy metals and explosive compounds 
Possibly explosive compounds present 
Metal debris, protruding objects : slip, trip , fall hazard. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety glasses, safety shoes or boots. 

Full-face piece air-purifying respirator with organic vapor cartridges, poly­
coated tyvek coveralls . 

Ambient air should be monitored continuously throughout sampling. 

C B Caution Evacuate 

Oxygen(%) 19.5 to 25 19.5 to 25 <19.5 >25 

Explosimeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mgtm•) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

<10 <10 <10 >10 >25 

BKGD <5 <500 >500 

<1 

<0.1 

<5 

<2 

<5 <25 

<0.1 <0.1 0 .1 to 5 >5 

<10 <300 >300 

<10 <50 >50 

Check surface soils for possible contamination before sampling. 

Do not kneel or sit on ground in areas of potential contamination. 

JAN-93 



SURFACE SOIL SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 22 

page 2 of 2 

Equipment should be cleaned for sampling. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves . 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Removal of tyvek coveralls (if worn). 
Step 6 Removal of inner gloves. 
Step 8 Wash hands and face . 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 1 of 2 

1. 

2. 

3. 

4. 

5. 

Site Name 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

11nstrum-,t Actions l.eYels 

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Anny Depot, Romulus, NY 

SEAD SWMU #16 Building S-311 Abandoned Deactivation Furnace 

Contaminated dusts 
Soils possibly contain heavy metals and explosive compounds 
Possibly explosive compounds present 
Metal debris, protruding objects: slip, trip, fall hazard. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, safety 
glasses, safety shoes or boots . 

Full-face piece air-purifying respirator (APR) with acid gas cartridges, poly­
coated tyvek coveralls. 

Ambient air should be monitored continuously throughout survey within the 
exclusion zone. 

Before each survey line is run, safety monitor and survey team should check 
proposed path and monitor ambient air along line. Adjust survey line or take 
appropiate precautions in areas where hazards are found. 

C B Caution E-.-te 

19.5 to 25 19.5 to 25 <19.5 >25 

<10 <10 <10 >10 >25 

BKGD <5 <500 >500 

<1 

<0.1 

<5 

<2 

<5 <25 

<0.1 <0.1 0. 1 to 5 >5 

<10 <300 >300 

<10 <50 >50 

Geophysical survey team should keep clear of other active work sites unless 
comparable protective equipment is available. 

Geophysical survey team should infonn other work crews of their presence so 
that the work crews can give appropriate warnings. 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Gross contamination (caked mud, dirt and debris) should be removed from all 
field equipment that has come into contact with the soil , water , or 
potentially contaminated surfaces and should be decontaminated prior to 
leaving the site. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Tape removal from boots and gloves. 
Step 3 Removal of bootcovers. 
Step 4 Removal of outer gloves. 
Step 5 Removal of coveralls (if worn) . 
Step 6 Removal of respirator (if worn). 
Step 7 Removal of inner gloves. 
Step 8 Wash hands and face . 

Engineering-Science, Inc. JAN-93 



ASBESTOS SAMPLING 
LEVEL C 

1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level C 

Upgrade to Level B 

Monitoring 

Instrument Actions Levels 

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OV NOVM (PPM) 

Aerosol Meter (mg/m') 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

ENGINEERING-SCIENCE, INC. 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 41 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #16 - Abandoned Deactivation Furnace 

Asbestos, heavy metals, petroleum hydrocarbons 

Explosive compounds, Unexploded ordnance 
Machinery, confined spaces, debris. 

Full-face piece air-purifying respirator (APR) with organic vapor HEPA filter 
cartrigdes. Poly-coated tyvek suit, neoprene boot covers, nitrile outer gloves 
and latex inner gloves, hard hat, safety shoes or boots. 

SCBA or Air-line respirator instead of APR. 

Personal sampling for asbestos. 
continuously throughout sampling. 

C B 

Ambient air should be monitored 

erc&Se 

Caution Evacuate 

19.5 to 25 19.5 to 25 <19.5 >25 

>25 

>500 

<10 <10 <10 

BKGD <5 <500 

<1 

<0.1 

<5 

<2 

<5 

<0.1 

<10 

<10 

<25 

<0.1 

<300 

<50 

0.1 to 5 >5 

>300 

>50 

Spray material to be sampled with water/surfactant mixture to limit release of 
asbestos fibers. 

Personnel sampling the asbestos will be trained in accordance with 29 CFR 
1910.1001 (Occupational Exposure to Asbestos). 

JAN-93 



ASBESTOS SAMPLING 
LEVEL C 

7. Decontamination 

Equipment 

Personal 

ENGINEERING-SCIENCE, INC. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 41 

page 2 of 2 

Wet wipe all sampling equipment and sample containers. Dispose of wet 
wipes with protective clothing. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Wipe overboots. 
Step 3 Remove and discard overboots. 
Step 4 Wipe outer gloves. 
Step 5 Remove and discard outer gloves. 
Step 6 Remove coveralls. 
Step 7 Remove and wipe respirator. 
Step 8 Remove inner gloves. 
Step 9 Wash hands and face. 

Change of APR canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 

Dispose of used protective clothing in asbestos disposal bag or double bagge.. 
heavy duty trash bags. Keep separate from other used potective gear until proper 
disposal is determined. 

JAN-93 







Health and Safety Plan for CERCLA Expanded Site Investigation of T en SWMUs 

Seneca Army Depot. Romulus, New York 

Note: Refer to Figure 2-4 for SWMU location 

within the overall SEAD site. 

Note: The soil borings in the pit will be located in 
any disposal pits identified by GPR 

i 

\ 
\ 

\ 

LEGEND 
• SOIL BORINGS 

WEST KENDAIA 
ROAD 

■ SS24-3 

■ SS24-9 

■ SS24-1 

■ SS24-4 

■ SURFACE SOIL SAMPLES ■ SS24-11 

~ PROPOSED MONITORING WELL 
~ i ESTIMATED DIRECTION OF 
.. SHALLOW GROUNDWATER 

$MW24-1 
S824-5 

■ SS24-2 

SEAD SWMU #24 
HEAL TH AND SAFETY 

~ NORTH 

• SS24-5 

• SS24-7 

■ SS24-10 

■ SS24-12 

GEOPHYSICAL GRID: 
10 x 10 FT GRID EM 
10 x 30 FT GRID GPR 

SCALE 1 • · 100' 

FIGURE BA-7 SITE PLAN FOR SEAD-24: ABANDONED POWDER BURNING PIT 

January, 1993 
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Health and Safety Plan tor CERCLA Expanded Site Investigation of Ten SWMUs 

Seneca Army Depot, Romulus, New York 

Note:Refer to Figure 2-4 for SWMU location 
within the overall SEAD site. 

ADMINISTRATION A VE. 

LEGEND 

A SOIL BORINGS 
~ PROPOS.ED MONITORING WELL 

~~ESTIMATED DIRECTION OF 
~ SHALLOW GROUNDWATER 

8MW25-1 
S825-6 

SEAD SWMU #25 
HEAL TH AND SAFETY 

~ NORTH 

FIGURE BA-8 SITE PLAN FOR SEAD-25: FIRE TRAINING AND DEMONSTRATION PAD 

January, 1993 
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Health and Safety Plan for CERCLA Expanded Site Investigation of Ten SWMUs 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #57 
HEAL TH AND SAFETY 

~ 
Note: Refer lo Figure 2-4 for SWMU location 

within the overall SEAD sile. 
~NORTH 

5557•8 

■ 

·□· sss1.7 5557.9 

BLDG . T2105 • S557·6 

SCALE 1" = 200' 

LEGEND 
■ SOIL SAMPLES 
~ PROPOSED MONITORING WELL 

'~ ES TIM A TEO DIRECTION OF 
~ SHALLOW GROUNDWATER 

■ SS57•1 

■ SS57•2 
■ SS57-3 

$MWS7-3 ■ SS57-4 $MW57•1 

TPS7• 
TP57•6 [f S ~ TPS7•9 ' 

TP57•7 ■ ■ ■ TP57•10 

SHALLOW DEPRESSION 

■ SS57.5 

■ 
TP57•11 

FIGURE BA-11 SITE PLAN FOR SEAD-57: EXPLOSIVE ORDNANCE DISPOSAL AREA 

January, 1993 









Workplan for CERCLA Investigation of 10 Solid Waste Management Units 
Chemical Data Acquisition Plan 
Seneca Arnrj Depo~ Romulus, New York 

TABLEC-1 

Delivety Order 0004, Parsons Main Project No: 72f1129.-07000 
Submittal: Final 

REQUIRED CONTAINERS, PRESERVATION AND HOLDING TIMES 

Containers 1 

I. Groundwater, Surface Water, Oil, and Other Liquids 

1. Mercury p2 

2. Metals, except Mercury p2 

3. Explosives G3 

4. Volatiles a1 

5. Semi-Volatiles G6 

6. Pesticides/PCBs G6 

7. Fluoride p 
8. Nitrate P,G 
9. Total Petroleum Hydrocarbons G6 

II. Soil, Asbestos, and Other Solids 

1. Mercury as 

2. Metals, except Mercury as 

3. Explosives G6 

4. Volatiles G1 

5. Semi-Volatiles G3 

6. Pesticides/PCBs G3 

7. Fluoride p 
8. Nitrate P,G 
9. Asbestos G6 

1 Polyethylene (P) or Glass (G) 
2 500 ml plastic containers with appropriate preservation 
3 2.3 liter amber glass container with Teflon line cap 

Preservation 

HNO3 TO pH<2 
HNO3 to pH<2 
Cool, 4°C 
HCL to pH< 2,4°C 
Cool, 4°C 
Cool, 4°C 
None Required 
Cool, 4°C 
HCL to pH< 2,4°C 

Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
None Required 
Cool, 4°C 
None Required 

Maximum 
Holding 
Time 

28 days 
180 days 
7/40 days4 

14 days 
7/40 days4 

7/40 days4 

28 days 
2 days 
28 days 

28 days 
180 days 
7/40 days4 

14 days 
7/40 days4 

7/40 days4 

28 days 
2 days 
None 

4 7 days from sample receipt to extraction/40 days from extraction to analysis 
5 500 ml glass container with polyethylene liner 
6 250 ml amber glass container with Teflon lined cap 
7 40 ml amber glass with Teflon lined cap 

Januaty S. 1993 
Revision: 2 
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5.4.3 Details of Samplin2 and Preservation Procedures 

The Work Plan and FSAP discuss the details of sampling with respect to equipment, location, and 

frequency. This document will discuss those elements of field sampling and preservation that 

directly impact the quality assurance aspects of the ESI. 

An integral part of any field sampling program is the implementation of a Quality Control 

program. The QC program for this ESI on 10 SWMUs includes the collection of field replicate, 

equipment blank, and matrix spike/matrix spike duplicate samples for all matrices . Each type of 

QC sample will be collected at a minimum frequency of one per twenty samples (5 % ). One VOA 

trip blank will be incorporated for each day of sampling. In addition, each type of QC samples 

will be handled, preserved, and documented in exactly the same manner as required for the matrix 

and analyte of interest. Field duplicate samples will be submitted to the laboratory blind . 

5.4.3.1 Soil, Sediment and Other Solid Materials Sampling Procedure 

Using stainless steel sampling equipment, enough solid material is removed from a specified depth 

to fill the required containers and placed in a decontaminated stainless steel bowl. Samples for 

VOA will be placed in vials, then the remaining material will be mixed thoroughly with stainless 

steel implements (spoons, spades , etc.), placed into the appropriate sample containers, and 

properly preserved. QC and/or QA sample containers shall be filled from the same mixture as one 

of the samples. 

Insulation material for asbestos analysis will be picked up by hand and placed into the appropriate 

sample container. 

5.4.3.2 Surface Water, Groundwater, and Other Liquid Sampling Procedure 

Groundwater samples will be obtained after the monitoring well is purged of water standing in the 

well. At least three submerged well volumes will be removed from the well. Additional volumes 

will be removed until the pH, temperature, and specific conductivity are observed to vary less than 

10% and the turbidity is less than 50 NTUs. The number of submerged well volumes that will 

be removed from low recharge wells will vary depending on the recharge rate. These procedures 

are discussed in Section 3.4.5 of Appendix A of this Work Plan. Groundwater will be sampled 

with a Teflon bailer. 

Jmua,y8, 19'J3 
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Workplan for CERCLA Investigation or 10 Solid Waste Management Units 
Chemical Data Acquisition Plan 
Seneca Army Depo~ Romulu,, New York 

TABLEC-9 

Precision, Accuracy, and Completeness 
Goals for Laboratory Data 

Measurement Method Precision 
Parameter Reference RPO 

Water Soil 

Explosives Method 8330 25 50 

Herbicides Method 8150 

2,4-D 30 50 
2,4,5-TP 30 50 

Total Petroluem 
Hydrocarbons Method 8015 25 50 

Nitrate Method 353.2 10 10 

Fluoride Method 340.2 10 10 

PCBs in Oil Method 8080 40 
(in oil) 

Deliveiy Order 0004, Parsons Main Project No. 721Jl29--07000 
Submittal: Final 

Accuracy 
% Rec. Completeness 

Water Soil 

70-130 50-150 90% 

63-87 63-87 90% 
73-103 73-103 

60-140 60-140 90% 

75-125 75-125 90% 

75-125 75-125 90% 

35-159 90% 
(in oil) 

Precision and accuracy goals for nitrate, fluoride, and PCBs in Oil were based on Aquatec's laboratory experience. 
Precision and accuracy goals for the other parameters were obtained from the procedures for each method. 

Januaiy 8, 1993 
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Method Blank - A method blank is carried through the entire analytical procedure as a sample. 

One method blank will be generated for every extraction batch of 20 samples or less per matrix. 

Results of the method blank should be less than the reporting limit for all elements of interest, or 

the blank and all associated samples must be re-extracted and re-analyzed. 

Matrix Spike/Matrix Spike Duplicate/Matrix Spike Blank (MS/MSD/MSB) - An MS/MSD/MSB 

set of samples will be analyzed at least once for every 20 field samples per matrix. Known 

concentrations of explosives will be added to identical aliquots from a field sample. The percent 

recovery of the spiked compounds must be in conformance with those specified on Table C-9. 

8.0 CALIBRATION PROCEDURES AND FREQUENCY 

8.1 INTRODUCTION 

Instruments and equipment used to gather, generate, or measure environmental data will be 

calibrated with sufficient frequency and in such a manner that accuracy and reproducability of 

results are consistent with the appropriate manufacturer's specifications or project-specific 

requirements. 

8.2 LABORATORY EQUIPMENT 

The procedures for instrument calibration, calibration verification, and the frequency of 

calibrations are described in the NYSDEC CLP Statements of Work. Calibration of other 

instruments required for measurements associated with these analyses will be in accordance with 

the manufacturer's recommendations and the standard operating procedures of the laboratory. 

Calibration methods for tests not included in the CLP Statements of Work will be in accordance 

with the procedures of the analytical method, and laboratory standard operating practices (Table 

C-10). 

8.3 FIELD EQUIPMENT 

Calibration of field instruments will be performed at intervals recommended by the manufacturer 

or more frequently as conditions dictate. Field instruments include pH meters, thermometers, 

specific conductivity meters, a field gas chromatograph, water level probes, turbidity meters 

Jam,ary 8, 1993 
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Chemical Data Acquisition Plan 
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9.3.4 Samplini: Letter Reports 

Dcliw,ry Order 0004, Panooo Main Project No: 720229--07000 

Submittal: Draft Final 

At the completion of the first round of field work sampling, a letter report characterizing the site 

will be furnished by the Project Manager. This report will at a minimum list the locations and 

quantities of contaminants at the site. Should additional sampling rounds be required to confirm 

initial sampling, additional letter reports will also be required. 

9.3.5 Quarterly Reports 

Quarterly Reports will be submitted by SEAD to EPA and NYSDEC no later than the 10th day 

of January, April, July, and October. The quarterly reports shall address the following: 

1. Minutes of all formal Project Manager, Technical Review Committee (TRC) and other 

formal meetings held during the preceding period, 

2. Status report on all milestones on schedule, report and explanation for milestones not met, 

and assessment of milestones to be met during the next period, 

3. Outside inspection reports, audits and other administrative information developed, 

4. Permit status, as applicable, 

5. Personnel staffing status or update, 

6. Copies of all Quality Assured Data and sampling test results and all other laboratory 

deliverables received during that quarter, and 

7. A community relations activity update. 

Parsons Main will provide input for these reports to SEAD at least two weeks prior to the 

submittal deadline. 

9.3.6 Final Report 

At the conclusion of the ESI, a report will be generated that documents the field work, and data 

interpretation performed during the ESL A section on data quality will be included that discusses 

the results of data validation, describes how well the data quality objectives were met, and 

summarizes the results of any audits performed during the ESL The ESI report will conclude 

whether a release has occurred at each SWMU and will recommend whether an RI/FS should be 

performed at each SWMU. 

Jama,y 8, 1993 
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10.0 PERFORMANCE AND SYSTEM AUDITS 

QA system performance shall be performed under the direction and approval of the PQAO. 

Functioning as an independent body and reporting directly to project and company management, 

the PQAO will select personnel to conduct the audit as well as plan and schedule system and 

performance audits based upon company and project-specific procedures and requirements. These 

audits may be implemented to evaluate the capability and performance of project and subcontractor 

staff and their compliance with the QA/QC Plan, in addition to the effectiveness of or impact to 

the existing project QA/QC Plan and its associated governing documents. Each performance and 

system audit shall be conducted by a trained and qualified head auditor and designated trained and 

qualified auditors. 

At times, the PQAO may request additional staff with specific expertise from the company and/or 

project groups to assist in conducting performance audits. In these instances, however, the 

responsibility for the performance audit will remain with the head auditor and auditors, with the 

additional staff expertise responsible for clarifying and delineating technical requirements. 

The PQAO and auditors shall maintain accurate records of the scope of the audit, identification 

of items subject to the audits, and results. Quality assurance audits may be initiated by the Project 

Manager, the PQAO, or the Site Manager, if, in their opinion, a situation exists that warrants an 

audit. The EPA states "such audits should be performed at sufficiently required intervals during 

the field investigation." 

10.1 PERFORMANCE AUDITS 

A field audit may be performed by the PQAO or designated auditor during collection of the field 

samples to verify that field samplers are following established sampling procedures. A laboratory 

audit may be performed by the PQAO or designated auditor during analysis of the field samples 

to verify that the laboratory is following established procedures. 

Performance audits shall be scheduled twice per each year of the field investigation. 

Jmua,y 8, I 993 
Revision: 2 

Paa,o: C-46 
V:IENVIR'-'>ENECAISWMUPLAN .FINIAPPENDIX.C 



n 

u 



I 



ES ENGINEERING--SCIENCE. INC. TRANSMITTAL FORM 

TELEX 4"'130035 

PRUDENTIAL CE NT En . BOST ON. MASS A CHU SE1 TS 02199 . T Elf PHONE 6 17 -859 -2000. FAX 617-859 -2575 

DATE July 9, 1993 

TO : 
Command e r 
Seneca Army De pot 
Attn: SDSSE-HE 
(Randy Battaglia) 
Romulus, New York 

Pf\J NTS 

TRACINGS 

MICROALM 

RO'RODUCIBl..E.S 

PURCKASE 

14541 

REPOR T S 

MANUALS 

CATALOGS 

SPARE 

SUBJECT 

Jl 

12 set 
of 
insert 

JOB & FILE NO. 720229-07000 

Seneca Army De pot 
CERCLA ESI Work Plan 

HAVE NO 

HAVE EXCEPTION 

ARE A N AL 

AR£ FOR 

REFERDICE. 

REVIEW 6 ACTION 

CONTRACT 

CONSTRUCTION 

CONSTRUCTION R£\11EW 

ft-BRJCATION 

FASRICATION R.."-SSlO N 

Rep l acement pages or 
Plan for CERCLA ESI of 
Sol id Wa ste Manag ement 
at Seneca Army Depot, 
Romulus, New Yor k" 

COPIES: 

PLEASE: . . . 

REVISE 

CO M MENT 

REVIEW 6 RETURN 

ACKNOWLEDGE 

DE.STROY OLD IS.SUE.s 

ALE 

R(Tl.JRN ON COMPl.£TION OF JOB 

REVISE & RE.SUBMJ T 

Pl ease us e the in serts 
_to update the three 
'bound copies you have. 

• ( l Kindly revise as noted and return ______ signed ce rtifi ed copies and ______ reproducibles of each print. 

(QUANTITY) (QUANTITY) 

FOR : BY: 





ENGINEERING-SCIENCE, INC. 

Prudential Center • Boston, Massachusetts 02 199 • (6 17) 859-2000 • Fax: (6 17) 859-2043 

July 9, 1993 
720229-07000 

Commander 
U.S. Army Corps of Engineers, Huntsville Div. 
Attention: CEHND-PM-EP (Mr. Gary East) 
106 Wynn Drive 
Huntsville, AL 35805 

SUBJECT: 

Dear Mr. East: 

Response To Comments 
Draft Final Work Plan titled "WorkPian for CERCLA ESI of Ten Solid Waste 
Management Units, Seneca Army De;pot, Romulus, New York" 

Enclosed with this cover letter are the revised pages for the Ten Solid Wastes Management Units 
(SWMU) Workplan. These revisions are a result of the comments from USEPA Region II and 
NYSDEC on the Ten SWMU Work Plan. A response letter for these comments is enclosed. 

The attached set of pages should be inserted into the Draft-Final Workplan making the Draft-Final 
Workplan the Final Workplan and completing the Delivery Order. All copies of these inserts have 
been sent to the appropriate organizations including EPA and NYSDEC. Table 1 describes what 
pages are to be removed from the existing work plan and which are to be inserted. Please feel free 
to call me at 617-859-2492 if you have any questions . 

Sincerely yours , 

Michael Duchesneau 
Project Manager 

MD/cmf/D#l0 

cc: Mr. Hoddinott, USAEHA 
Commander, USAMC 
Ms. Wilson, Toxic and Hazardous Materials Agency 
Mr. Biernacki, DESCOM 
Mr. Battaglia, SEAD 
Mr. Plack, MRD 
Mr. Gupta, NYSDEC 
Ms. Struble, USEPA Region 2 

~ 
~PARSONS 
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Comment #1 

Response #1 

Comment #2 

Response #2 

Comment #3 

EPA REGION II COMMENTS 

The WP needs to be revised to propose data quality Level IV for all analyses. 
As data collection achieved during this investigation may be used to support 
"No Further Action" decisions for some SWMUs, Level IV data quality may 
be required. This issue was discussed during our January 12, 1993 conference 
call with Amelia Jackson (EPA), Jeff Healey (TRC), Kamal Gupta 
(NYSDEC), Kevin Healy (CEHD), and Mike Duchesneau (C.T. MAIN). 

Agreed. All analytical deliverables that can be Level IV will be Level IV, 
with the exception of Method 353.2 (NO3), Method 8080 (PCB in oil), 
Method 340.2 (fluoride), NYSDOH 310-14 (TPH), Method 418.1 (TRPH), 
Method 9040 (pH) and EPA 600/M4-82-020 (Asbestos). The voe analysis 
method 524.2 has detection limits that are lower than the Maximum 
Contaminant Levels listed in the federal drinking water regulations. If no 
contaminants are detected in Phase I that would cause a remedial 
investigation to be performed at a SWMU, then, during Phase II, groundwater 
will be obtained at the SWMU and analyzed for VOCs using Method 524.2. 
Method 524.2, will be performed using Level IV data quality protocols. This 
will allow the data package to be validated. Section 3.3.3.1,Table 5-1, and 
Table 5-3 have been revised accordingly. 

The WP has been revised to propose an increased number of monitoring wells 
be installed. However, one of these wells should be located downgradient of 
the northern leach field and bermed area (SEAD 4). Based on the proposed 
well locations presented in Figure 5-1 of the WP, no data regarding ground 
water quality downgradient of these areas will be obtained. 

It is recommended that the location of MW4-6 be selected after the 
installation of three initial monitoring wells have been installed and the 
direction of ground water flow has been determined. At that point this well 
should be located downgradient of the northern leach field and bermed area. 
Based on Figure 5-1 of the WP it appears that a single well downgradient of 
this area may not provide adequate information to evaluate this entire area. 
Therefore, the installation of an additional well or the relocation of another 
proposed well must be evaluated . 

Agreed. As agreed during our phone conference call on June 10, the location 
of MW4-6 has been changed so that it is located downgradient of the bermed 
area shown in Figure 5-1. 

After at least 3 monitoring wells have been installed to determine the 
direction of groundwater flow and GPR has been performed to confirm the 
location of the northern leach field, the location of MW4-2 will be fixed so 
that there will then be two wells located downgradient of this entire area 
(northern leach field and bermed area) in order to provide adequate coverage. 
Figure 5-1 has been revised acco~dingly. 

The discussion regarding soil samples collected in the area of SEAD-45 has 
been moved to Section 4.0 of the WP. However, the presentation of the full 
results of these data and corresponding sample locations have not been 
included in the WP. If this information is available, it should be presented in 
the WP. 



, 

( 

I 

I 

, , 



Response #3 

Comment #4 

Response #4 

Comment #5 

Response #5 

Comment #6 

Response #6 

Comment #7 

Response #7 

Comment #8 

Response #8 

Agreed. Table 45F has been added to Appendix D. It contains the full 
analysis of the soil samples obtained from the demolition grounds (1982, 
AEHA). The sampling locations have been added to Figure 4-9. 

Exclusions zones should remain around the drill rig regardless of whether 
surface contamination is present. Exclusion zones are set up to protect 
personnel from physical as well as chemical hazards. 

Agreed. Page 5-2 of Appendix B (Health and Safety Plan) has been revised 
to indicate that exclusion zones around drill rigs are to protect personnel from 
both physical and chemical hazards. 

The reviewer is not familiar with "stranger" chemical specific indicator tubes. 
It is recommended that Drager, Sensidyne or equivalent tubes be included in 
the monitoring program. 

Agreed. This is a typo. Page 6-1 of Appendix B (Health and Safety Plan) has 
been revised to state that Drager or equivalent indicator tubes will be used. 

The action levels presented in Table B-2 of the Health and Safety Plan 
(HASP) remain unclear; neither the table, nor the text have been revised. It 
is not clear if personnel are to upgrade to Level C if any concentration of 
contaminants is detected below 5 parts per million (ppm) or if this upgrade 
is to occur when the concentration of 5 ppm is exceeded. 

Agreed. Table B-2 and the text have been revised to clarify the action levels. 

Table C-7 presents the quantitation limits for SW-846 Method 8150 
Herbicides. The quantitation limits seem very low. Table 1 of SW-846 
Method 8150 presents the Method Detection Limits (MDL) for herbicides, 
Table 2 of the method presents factors that when multiplied by the MDL will 
present the practical quantitation limit for that compound. The quantitation 
limits presented in Table C-7 are at least a factor of 10 below the MDLs of 
Table 1. Main should verify that the quantitation limits presented in Table 
C-7 are achievable. 

Agreed. Table C-7 has been revised. 

Based on the description of the contents of an analytical report presented in 
Section 9.3.2(pg. C-44), the report will not provide sufficient information to 
perform the required data validation stated in Section 9 .2.4 (pg. C-43) or to 
meet the data submittal requirements stated in Section 9 .1 (pg. C-41). Main 
should state, in this section, that the analytical laboratory report submitted by 
the laboratory will be in the format specified in NYSDEC CLP Analytical 
Services Protocol, most recent revision, for Level IV analyses and also 
describe what the Level III data packages will contain. 

Agreed. The NYSDEC CLP Analytical Services Protocol most recent 
revision is the 3/90version with 12/91 revisions. Blank Data Reporting forms 
are included in Appendix C of the Chemical Data Acquisition Plan which 
specifies the format of the analytical laboratory report . 





Typical Level III data packages consist of internal quality control results such 
as reference standards, surrogate spike recoveries , and method blank results. 
The amount and type of information provided as part of the Level III package 
varies depending upon the analyses being performed. For example, surrogate 
spike recoveries are not possible for analyses such as pH, TPH a NO3• The 
laboratory deliverables will follow the requirements of the NYS Analytical 
Services Protocol (ASP) Category B. For wet chemistry data the sample data 
will be submitted with the Conventional Analysis Data Reporting Forms for 
all samples in the SDG, followed by the QC analyses data, Quarterly 
Verification of Instrument Parameters forms, raw data and copies of the 
digestion and distillation logs. 
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Comment Response #l&f, 

Response l&f, 

Comment Response #2 

Response #2 

Comment Response #7 

Response #7 

Comment Response #19, 
29, 36 and 38 

Response #19, 29, 
36, and 38 

Comment Response #21 

NYSDEC COMMENTS 

This is not an acceptable response. The next SWMU work plan will 
be reviewed independently of this one. No reason is given for not 
incorporating the comment in this work plan. 

It was decided during the telephone conference of June 18, 1993 that 
for the sake of time and to expedite the investigation that Sections 4 
and 5 will remain separate in this workplan. Future workplans will 
combine the two. 

If a topographic survey is needed to adequately devise a work plan 
perhaps one should be done prior to work finalization . 

Agreed. It was decided during the phone conference call on June 18, 
1993, that a topographic survey is not needed to adequately devise this 
workplan. The site walk through performed before the work plan was 
written provided sufficient information concerning topography and 
identified any abnormal site characteristics. The Workplan proposes 
a topographic survey of the 10 SWMUs. 

If only one intermediate sample will be taken, and more than one 
location meets the criteria stated in the final draft, how will the 
sampling location be chosen? 

The sampling will be performed as stated in the workplan. However, 
if more than one indicator (i.e., stained soil, elevated headspace, or 
change in strata) is identified then the Army Corps and NYSDEC will 
be consulted to determine if additional soil samples will be collected. 
No change to the text of the Workplan been made concerning this 
agreement. 

If Bedrock is greater than the anticipated 12 feet and distinct two 
upper aquifers are noted at a particular SEAD location say upper 
glacial till and weathered shale, then well couplets must be installed. 
The work plan must provide for this possibility. 

Agreed. In accordance with the telephone conference of June 18, 
1993, if the situation arises where bedrock is greater than the 
anticipated 12 feet and two distinct upper aquifers are noted at a 
particular SWMU the Corps and NYSDEC will be consulted to 
determine if a well cluster should be installed. In all instances, each 
well will be screened at least 2 feet above the water table. NYSDEC 
may require that another well be installed at a later date. No change 
to the text of the Workplan has been made concerning this 
agreement. 

All 30 points are not shown. The points which are shown are 
obviously not positioned on a grid. The planned grid must be shown 
on a map. 
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Response #21 Agreed. Figure 5-2 has been revised to show the 30 grid points . 

Comment Response #40 Subsurface soil samples were added, but not surficial samples. 
Surficial soil samples must be taken on and around the site. 

Response #40 Agreed. Section 5.2.8.2has been revised. Two soil samples will be 
taken from each test pit and eight surface samples will be taken from 
the area around the site. Surface samples will be collected from the 
upper 2 inches of soil. 

Comment Response #43 Test pit soil samples are still misrepresented in symbol, and the legend 
still does not show surface water. 

Response #43 Agreed. Figure 5-9 has been corrected. 

Comment Response #flJ The work plan now only states "outer gloves." The type of gloves to 
be used must be specified. 

Response #flJ Agreed. Latex or nitrile gloves will be used depending on the SWMU 
specific contaminants. 

The following are the NYSDEC comments on the draft work plan: 

Comment #1 

Response #1 

Comment #2 

Response #2 

Comment #3 

Response #3 

Comment #4 

Section 4-1, last sentence: "A shallow depression near the berm and building 
T2105 are included in the SWMU." This sentence refers to SEAD-57 and 
must be deleted. Also does the pond have an outlet or is it stagnant? 

Agreed. The sentence referring to SEAD 57 has been removed. The pond 
is stagnant. 

SEAD 11, page 5-15, Test Pits: The work plan states that excavation will 
extend " .. to the base of the landfill debris or water table, whichever is 
deeper." We would advise against this. If the water table is deeper, then 
excavation through waste to the water table may increase the contaminant 
migration to the groundwater. 

Agreed. The excavation will extend to the base of the landfill debris. 

SEAD-13: Section 5.2.3 refers both to "the Duck Ponds" plural and "the 
Duck Pond" singular. Figure 5-3 shows only one pond. Please clarify. 

Agreed . There is only one Duck Pond. The change has been made. 

Page 5-20 (Groundwater): It appears the positioning of monitoring wells 
MW13-3 and MW13-6 is solely far the purpose of determining flow direction. 
The wells should be repositioned downgradient of the disposal areas to 
provide additional contaminant migration data while still being use to 
determine direction of groundwater flow. 





Response #4 

Comment #5 

Response #5 

Comment #6 

Response #6 

Comment #7 

Response #7 

Agreed. Figure 5-3 has been revised. MW13-3 and MW13-6 have been 
moved downgradient of the disposal areas accordance to the estimated 
direction of groundwater flow. If the seismic refraction indicates the 
groundwater flow is different, then NYSDEC will be notified and the location 
of the wells will be changed provided that approval is granted. 

Page 5-20 (Surface Water/Sediment): This paragraph is confusing. "The exact 
locations of the other two samples will be based on an inspection of the site." 
Does this refer to the other two surface water samples or the other two 
sediment samples? If it refers to surface water/sediment sample 'sets' and the 
phrase 'sample set' should be used consistently throughout the paragraph. 

Agreed. The statement refers to the sample set and the paragraph has been 
revised. 

SEAD-17, Page 5-25, Section 5.2.5.2.Groundwater: Figure 5-5 indicates 4 
monitoring wells but the text and Table 5-3 indicate 3 monitoring wells. This 
discrepancy should be eliminated. 

Agreed. The text and table have been revised to indicate 4 monitoring wells . 

SEAD-45, Page 4-16 and Figure 5-9: One explosive compound, 4-amino-2, 
6-dinitrotoluene, was found in Reeder Creek yet, the sampling plan (Fig. 5-9) 
does not include water or sediment sampling from the creek. Water and 
sediment sampling from the creek is needed since explosive compounds have 
been identified in it. If however, sampling of Reeder Creek is being done 
under another investigation (e.g., Open Burning Ground) the results should 
be incorporated in the SEAD-45 investigation if they can be associated with 
the SEAD-45 site. 

Agreed. Reeder Creek is being sampled under the Open Burning Grounds 
Remedial Investigation. The results will be included in the SEAD 45 SI 
Report. 

Appendix A Field Sampling and Analysis Plan: 

Comment #1 

Response #1 

Section 3.3.3 Testing Pitting Techniques: The excavation must also be 
continuously monitored for radioactivity with a radiation meter. 

Agreed. The excavation will be continuously monitored for radioactivity . 
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3.3.2 Data Types 

The types of data that will be obtained during the ESI include: 

Delivery Order <XX>4, Pan&on, Main Project No.: 720229-07000 

Submillal: Draft Final 

• Matrices: Soil, groundwater, surface water, sediment, soil gas, and air (monitoring for health 

and safety purposes only) 

• Concentrations: Primarily environmental levels with medium levels possibly encountered at 

sources or release points. 

• Parameters: Geophysical surveys, soil gas surveys, field instrument readings, visual observation 

of soils and geophysical anomalies, chemical analyses performed in accordance with NYSDEC 

CLP Statements of Work and other analytical method procedures. 

• Quality assurance data from equipment blanks, duplicates, splits, and trip blanks prepared in the 

field and laboratory-generated method blanks, duplicates, and matrix spike/matrix spike 

duplicates. 

• Sample types: Grab samples will almost always be obtained. Composite samples will only be 

obtained from test pits excavated into berms. 

• Geophysical instruments will be used to measure depth to groundwater, and locate subsurface 

anomalies. Electromagnetic, seismic refraction, and ground penetrating radar techniques will be 

used. 

3.3.3 Data Quality Needs 

Data quality varies depending on the types and uses of data that are obtained. Each task of the ESI field 

work will produce data of different quality. Data quality is based on three factors: appropriate analytical 

levels, contaminants of concern, and required detection limits. 

3.3.3.1 Appropriate Analytical Levels 

Appropriate analytical levels are determined by considering data uses. The analytical levels, as defined 

by the EPA (1987), which apply to this ESI are as follows: 

January 8, 1993 
Reviaion C 

Page 3-g 

V:ll!NVJRISENECAISWMUPL<l.N.FJN\SECTION.3 Dnlft 15 



Workplan for CERCLA !nve&tigation of JO Solid Waste Management Unita 

Seneca Army Depot, Romulus, New York 
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Submittal: Draft Final 

• Level 1: Field screening using portable instruments, such as organic vapor monitoring, 

radiological measurements, and dust readings. These results are often not compound specific and 

not quantitative, but they are available in real time. They can be used to select samples for 

analysis and for field health and safety support. 

• Level 2: Field analyses using more sophisticated portable analytical instruments, such as 

gas chromatography for the soil gas analyses . Reliable qualitative and quantitative data can be 

obtained depending on the types of contaminants , sample matrices , and personnel skills . QA/QC 

data can be obtained by analyzing duplicate and blank samples. Level 2 data cannot be used for 

risk assessment calculations because the QA/QC requirements are not rigorous enough. 

• Level 3: Analysis by Standard Methods. The following analyses will be conducted using 

routine analytical methods; therefore, they will be reported as Level 3 data quality: total 

petroleum hydrocarbons, pH, asbestos , nitrate, fluoride and , PCB in Oil. These analyses 

incorporate standard laboratory QA/QC practices and are described in numerous published 

sources such as SW-846, Standard Methods and ASTM procedures. The VOC analysis Method 

524.2 will be required to have Level IV data quality since this data may be used to support no 

further action decisions for some SWMUs. 

• Level 4: Analyses in accordance with the EPA's Contract Laboratory Program. The following 

chemical analysis data for this ESI will be produced at Level 4: volatile and semivolatile organic 

compounds, heavy metals , cyanide, herbicides, explosives and pesticides/PCBs. These analyses 

will be performed according to the New York State Department of Environmental Conservation's 

CLP protocols stated in their Statement of Work. These protocols are considered equivalent to 

the U.S. EPA requirements for Level 4 data. Level 4 analysis are characterized by rigorous 

QA/QC requirements. The data package submittal from the laboratory contains all the raw data 

generated in the analysis, including mass spectral identification charts, mass spectral tuning data, 

spike recoveries, laboratory duplicate results, method black results, instrument calibration, and 

holding times documentation. The VOC analysis by Method 524.2 will also be required to have 

Level IV data quality. 

3.3.3.2 Contaminants of Interest 

The contaminants of interest are described for each SWMU in Section 5.2 of the Work Plan. These were 

used to select the analyses that will be performed at each SWMU. 

January 8, 1993 
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3.3.3.3 Required Detection Limits 

Delivery Order 0004, F'araoa.< Main Project No.: 720229--07000 
Submittal : Draft Final 

The chemical analysis results will be compared to the ARARs developed as part of the CERCLA 

investigations at the SEAD facility. The detection limits for the analytes, as presented in Section 7.0 of 

January 8, 1993 
Revision C 
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4.0 DESCRIJYfION OF SWMUs TO BE INVESTIGATED 

This section of the Work Plan presents available information for each SWMU regarding current site 

conditions, historical operating practices, and existing chemical analysis data. The majority of the 

information regarding operating procedures and existing analytical data was obtained from the ERCE 

SWMU Classification Report (ERCE 1991). This information represents the most current source of 

information available. 

4.1 SEAD-4: MUNITIONS WASHOUT FACILITY LEACH FIELD 

The Munitions Washout Facility Leach Field was active between 1948 and 1963. At present, the 

foundation of the washout plant is still visible (approximately 150 feet long by 80 feet wide), but there 

is no visual evidence of the leach field. Figure 4-1 shows the estimated location of the leach field with 

respect to the other features nearby, i.e., the former munitions washout facility foundation and the 

wastewater pond. Information from SEAD indicates wastewater may also have been discharged to a ditch 

that carried the wastewater north across the road to a leach field. 

4.1.1 Operatini: Practices 

Operations at this unit included dismantling and removing explosives from munitions by steam cleaning. 

This operation produced explosive solids and wastewater. Solid explosives were most likely open burned 

at the OB facility (SEAD-23) or the old powder burning pit (SEAD-24). Chemical constituents that are 

common at Department of Defense washout plants include TNT, ROX, HMX, Tetryl, trinitrobenzene 

and heavy metals. The actual explosives in the wastewater are unknown. It is suspected that the 

wastewater that was produced was processed through sawdust to remove any solid explosive residues 

prior to being discharged to an area where it leached into the ground or flowed into a nearby ditch . The 

ditch possibly discharged to a pond located west of the facility. Some wastewater discharged potentially 

into an area near Building 2084, which is approximately 1,000 feet, due south, of the munition washout 

facility, Figure 4-1 (USAEHA 1988). Wastewater may have also been discharged into an area near the 

Building 2079 boiler plant (Figure 4-1 ). 

Within the past 8 years, the pond was widened and deepened using a bulldozer. The pond is stagnant. 

Pond sediment was pushed southwestward to a 400-foot by 150-foot area southwest and adjacent to the 

pond. This scraped-off sediment has been sampled in an area shown on Figure 4-1. 

June 23, 19'J2 
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4.9.1 Operatini: Practices 

Delivery Order 0004, PMoora Main Project No.: T1JJZ29-07CXXJ 
Submittal : Draft Final 

Material to be detonated is placed in a bulldozed hole in the hill with demolition material to destroy the 

ammunition or components. Primer cord is attached to the demolition material , blasting caps are attached 

to the primer cord, and the primer cord is attached to circuit wire. The hole is backfilled and a minimum 

of 8 feet of soil is placed over the material to be detonated . The operator detonates the material after 

returning to the dugout and taking proper safety precautions. 

4.9.2 Existini: Analytical Data 

The Open Detonation facility has five groundwater monitoring wells associated with it, MW-1 through 

MW-5, as shown on Figure 4-9. Monitoring well installation data was available in tabular form and is 

presented in Appendix D, Table 45A. Groundwater quality data for conventional pollutants and 

explosives obtained during 1979 are presented in Appendix D, Table 45B. One explosive compound, 

4-amino-2,6-dinitrotoluene, was detected in groundwater from wells MW-1 to -4 and from Reeder Creek 

(both up and downstream of SEAD-45) at concentrations from 1.36 to 1.96 ppb. Reeder Creek is being 

sampled as part of the Open Burning Grounds Remedial Investigation. The results will be included in 

the SEAD 45 SI Report. 

Groundwater data during the period 1981 through 1987 and for 1989 are summarized on Tables 45C, 

45D and 45E in Appendix D. 

In 1982, the USAEHA analyzed soil samples collected from eight locations around this area (pits 2,4,6 

and 8). Analyses were performed for EP Toxicity (As, Ba, Cd, Cr, Hg, Pb, Se and Ag) and explosives 

(HMX, RDX, Tetryl, 2,4,6-TNT, 2,4-DNT, 2,6-DNT). The analytical results indicated the presence 

of Cd in all samples (0.19-0.45 mg/I) which was below 1.0 mg/I criteria. Explosives were also found 

in each sample (RDX 1.4-1.7 ug/kg; Tetryl 1.6-16.3 ug/kg; 2,4,6-TNT 2.2-61 ug/kg; 2,4-DNT 1.1-19. 

ug/kg). Table 45F in Appendix D contains the complete results of these analyses and Figure 4-9 shows 

the approximate locations of the pits. 

4.10 SEAD-57: EXPLOSIVE ORDNANCE DISPOSAL AREA 

The Explosive Ordnance Disposal Area consists of a berm approximately 4 feet wide and 8 to 10 feet 

high with an inside diameter of approximately 70 feet (refer to Figure 4-10). The disposal area has been 

active from 1941 to the present and is currently used for bomb squad training. A shallow depression near 

the berm and Building T2105 are included in this SWMU. 

June 23, 1992 
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5.0 SWMU INVESTIGATIONS 

5.1 INTRODUCTION 

Delivery Order 0004, Pa1"IOl1I Main Project No.: 77J1229-070C1J 
Submillal: Draft Final 

This section describes the work to be performed during investigation of the 10 SWMUs. The approach 

of this Work Plan is to investigate areas likely to have been impacted by a release of hazardous 

constituents. Sample locations are concentrated in source areas or in hydrologic upgradient locations to 

establish background conditions. Parsons Main has estimated groundwater flow directions based 

primarily on topography and to some extent on proximity to surface water. All references to upgradient 

and downgradient hydrologic locations in this section are estimated. The estimated direction of 

groundwater flow for each SWMU is presented on Figures 2-4 and 5-1 through 5-10. 

Prior to personnel entering each SWMU to perform field work, Parsons Main and UXO personnel will 

evaluate the potential for UXOs to be present at the SEAD. If necessary, UXO personnel will clear areas 

of the site where field work will be performed. 

Three types of geophysical techniques could be performed at several SWMUs. These techniques include: 

(1) seismic refraction, (2) ground penetrating radar (GPR), and (3) electromagnetic (EM-31). Seismic 

refraction will be used to determine the depth to groundwater at SWMUs where the groundwater gradient 

over the length of the traverse is expected to be greater than one foot. This will be determined based on 

the topographic relief at each SWMU prior to the survey. GPR and EM-31 will be used to locate 

disturbed sediments and buried structures (i.e., buried channels, ditches, drums, UXOs, septic systems, 

etc.) 

Investigation of the 10 SWMUs will involve sampling of soil, soil gas, sediment, surface water and 

groundwater, although not all medias will be sampled at each SWMU. Chemical constituents of concern 

for this investigation are summarized on Table 5-1. Analytical methods utilized at each SWMU and the 

rationale for selection of each analytical method are presented on Table 5-2. Table 5-3 presents a 

summary of samples to be collected and analyses to be performed. All analyses will be performed in 

accordance with the methodology presented in the Chemical Data Acquisition Plan, Appendix C. 

Parsons Main feels that it is appropriate to conduct these analyses during the initial assessment so that 

there is reasonable justification for eliminating certain compounds from further consideration in 

subsequent investigations. The constituents cited in the Chemicals of Interest sections for each SWMU 

in Section 5.2 were obtained from the ERCE report (ERCE 1991). 

January 8, 1993 
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TABLE 5-1 

SUMMARY OF CHEMICAL CONSTITUENTS OF CONCERN 

} ·-. / \} ··. ··.· .. :-c: •'\'./••?·'· . · .. .-. 

MatefiaLMana ed · .. Analytical ·-_-·•·•·· <,dit~EAD •g··· -· .. .. ·:- Cheniica:l Grou.p .. ·-•· Method1 · .. ·· ·• 

1. Propellants, Heavy metals TAL Metals 
Explosives and Semi-voltile organic compounds (SVOs) TCL SVOs 
Pyrotechnics (PEP) Explosives 8330, 

Nitrates 353.2 

2. Solvents Volatile organic compounds (VOCs) TCL VOCs, 524.2 
Semi-volatile organic compounds (SVOs) TCL SVOs 

3. Oils Petroleum hydrocarbons (TPH) 418.1, NYSDOH 310-14 
Herbicides 8150 
PCB in oil 8080 

4. Nitric/Hydrofluoric Nitric/Hydrofluoric Acid 353.2, 340.2, 9040 
Acid 

5. Transformer Oil Polychlorinated biphenyls (PCBs) TCL Pest./PCB 

6. Herbicides Herbicides 8150 

7. Insulation Asbestos EPA 600/M4-82-020 

All analytical deliverables will be Level IV with exception of Method 353.2 (NO3), Method 8080 
(PCB in Oil), Method 418.1 (TRPH), NYSDOH 310-14 (TPH), Method 9040 (pH), Method 340.2 
(Fluoride), EPA 600/M4-82-020 (Asbestos). 
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TABLE 5-2 

Delivery Order 0004, Pars<lnl Main Project No.: 720229-0iOOO 

Submittal: Draft Final 

SWMU-SPECIFIC EPA ANALYTICAL METHODS AND SELECTION RATIONALE 

SWMU/ 
AOC 

SEAD-4 

SEAD-11 

SEAD-13 

SEAD-16 

SEAD-17 

Janua ry 8. 
Revis ion: 

pH 
9040 

-

-

X 

-

Asbestos 8150 
EPA 600/ Herbicides 
M4-82-020 

- X 

- X 

- X 

X X 

- X 

8330 TCL TCL TAL 
Exp!. SVOs voes Metals 

X X X X 

X X X X 

- X X X 

X X X X 

X X X X 

'f(:L 353.2 41~~! 34Q,2 8,Q~Q 
PCB N°-3 T~Pli F PCB 

X X - - -

X X X - -

X X - X -

X X - - -

X X - - -

.. 

NYSDOH 
.· j!~-i4 Selec~o~ Rationale 

TPH .· ... 

- Pyrotechnic, explosive and 
propellant (PEP) materials 
managed here (Expl., SVOs, and 
metals) and breakdown products 
(Nitrate) may be present. 

- Landfills have been historically 
utilized for industrial waste 
disposal. 

- Strong acid neutralized in pits 
here. Nitrate and nuoride may 
be indicators of residual salts 
originating from acid . pH will 
indicate neutralization 
effectiveness 

- Heavy metals have been released 
in dust and ash from stack with 
no air pollution controls. PEP 
materials have been managed 
here (Expl. , SVOs and metals) 
and breakdown products 
(Nitrate) may be present. 

- Although air pollution controls 
have been used, heavy metals 
released in dust and ash from the 
system. (Similar to SEAD 16) 
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TABLE 5-2 (Cont.) 

Delivery Order 0004, Pars0111 Main Projea No.: 720229-01000 
Submittal: Draft Final 

SWMU-SPECIFIC ANALYTICAL METHODS AND SELECTION RATIONALE 

SWMU/ 
AOC 

SEAD-24 

SEAD-25 

SEAD-26 

SEAD-45 

SEAD-57 

Jam,a')· 8, I 993 
Revision: C 

I pH I 9040 
Asbestos I 
EPA 600/ 
M4-82-020 

I I I 

lle~~!~des I :!!~ I :is I J5t I J~ I ~t l ~ii: I f~ti 
X I X I X I X I X I X I X I X 

X X X X X X X 

X X X X X X X 

X X X X X X X 

X X X X X X X 

M,., rm::~,:t ~~#ii~ ~ij~ij~i .. ·· .· 

X X 

PEP materials managed here 
(Expl., SVOs and heavy metals) 
and breakdown products 
(Nitrate) may be present. 
Solvents and/or petroleum 
products may have been utilized 
to initiate powder bum. 

Materials burned include: fuels 
and used oil: leaded fuel 
possible. 

Materials burned include : fuels 
and used oil: leaded fuel 
possible . 

PEP materials managed here 
(Expl., SVOs and heavy metals) 
and breakdown products 
(Nitrate) may be present. 

PEP materials managed here 
(Expl., SVOs and heavy metals) 
and breakdown products 
(Nitrate) may be present. 
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Table 5-3 

Delivery Order 0004, Parson, Main Project No. : 720229-07000 

Submi1tal : Dnon Final 

Summary of Laboratory Analyses 

SEAD-4 
B/TP1 Soils 
Groundwater 
Surface Water 
Sediment 
Surface Soil 

SEAD-11 
B/TP Soils 
Groundwater 

SEAD-13 
B Soils 
Groundwater 
Surface Water 
Sediment 

SEAD-16 
Groundwater 
Surface Water 
Surface Soil 
Propellants 
Solid Materials 
Bldg. Materials 

SEAD-17 
B Soils 
Groundwater 
Surface Soil 

SEAD-24 
B Soils 
Groundwater 
Surface Soil 

June 23, 1993 

Revision D 

No. of 
Samples 

44 
6 
2 
3 
7 

15 
4 

30 
6 
3 
3 

3 
2 

16 
3 

10 
10 

12 
4 

23 

15 
3 

12 

Suite2 

44 
6 
2 
3 
7 

15 
4 

30 
6 
3 
3 

3 
2 

16 
3 

10 

12 
4 

23 

15 
3 

12 

TPH 

15 
4 

15 
3 

12 

Analyses5 

Herbicides PCB Asbestos Fluoride 
in 
Oil 

30 
6 
3 
3 

5 
5 

Pa&c 5-5 
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SEAD-25 
B Soils 
Groundwater 

SEAD-26 
B/TP Soils 
Groundwater 
Surface Water 
Sediment 
Oil 
Surface Soil 

SEAD-45 
TP Soils 
Surface Soil 
Groundwater 
Surface Water 
Sediment 

SEAD-57 
TP Soils 
Surface Soils 
Groundwater 

Sample Subtotal 

Duplicates (5%) 

Equip. Blanks 
(5%) 

MS/MSD/MSB 
(3/20 samples)3 

JIB> 23, 1993 

Revisioo D 

No. of Suite2 

Samples 

18 18 
3 3 

28 28 
4 4 
1 1 
1 1 
1 
8 8 

5 5 
9 9 
9 9 
4 4 
4 4 

11 11 
9 9 
3 3 

354 343 

17 

17 

51 

Table 5-3 
(Con't) 

Delivery Order 0004, Parsons Main Project No. : 720229-07000 
Subminal: Draft Final 

Analyses5 

TPH Herbicides 

18 
3 

28 
4 
1 
1 
1 1 
8 

113 1 

6 -

6 -

18 -

PCB Asbestos Fluoride 
in 
Oil 

1 

1 10 42 

- 1 2 

- - 2 

- - 6 
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No. of Suite2 

Samples 

Total Number of 424 
Analyses 

Estimated voe 14 
Trip Blanks4 

Notes: 

1. B=Borings, TP=Test pits 

Table 5-3 
(Con't) 

Delivery Order 0004, Parsom Ma.in Project No.: 720229-07000 
Submittal: Drafl Final 

Analyses5 

TPH Herbicides PCB Asbestos Fluoride 
m 
Oil 

143 1 1 11 52 

2. Suite consists of analyzing each sample for TCL VOCs, SVOs, and Pesticide/PCBs and TAL 
Metals and Cyanide according to the NYSDEC CLP SOW, explosive compounds, herbicides, 
and nitrates. At SEAD-13, SEAD-25, and SEAD-26, explosive compounds will not be 
analyzed. The TCL and TAL compounds, explosives, and herbicides will be analyzed at Level 
IV, whereas the other compounds will be analyzed at Level III with the exception of Method 
524.2, which will also be analyzed at Level IV. 

3. A matrix spike analysis, performed every 20 samples, actually consists of 3 analyses: method 
spike blank, matrix spike, and matrix spike duplicate. 

4. Number of VOC trip blanks were estimated based on one trip blank per day, 4 water samples 
per day, and 55 water samples to be obtained (55/4= 14). 

5. Laboratory analysis methods are presented on Table C-2 of Appendix C, Chemical Data 
Acquisition Plan. 
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All monitoring wells on each SWMU will be surveyed relative to an established U .S.G.S. datum to allow 

for the preparation of a groundwater topography map indicating the direction of groundwater flow on the 

SWMU. This will also allow comparison of groundwater elevations from SWMU to SWMU. 

The locations of borings and monitoring wells may be adjusted based on the results of geophysical and 

soil gas surveys and more complete field reconnaissance. 

The above field work will represent Phase I of the ESI field work. If no contaminants are detected that 

would cause a remedial investigation to be performed at a SWMU, then, during Phase II, groundwater 

will be obtained from each well at the SWMU and analyzed for VOCs using Method 524.2. This method 

has detection limits for VOCs that are lower than the Maximum Contaminant Levels listed in the federal 

drinking water regulations. Method 524.2, a Level III analysis by Standard Methods will be conducted, 

however Level IV data quality will be required due to the fact that data collected during this investigation 

may be used to support no further action decisions for some SWMUs. 

5.2 SWMU-SPECIFIC SAMPLING PROGRAM 

This section of the Work Plan describes the field work and samples that will be obtained at each of ten 

SWMUs to be investigated. The procedures for performing the field work and obtaining the samples are 

described in Appendix A, Field Sampling and Analysis Plan. Appendix A also includes a table (fable 

A-1) summarizing the procedures that will be used at each SWMU. The health and safety procedures 

that will be followed while on-site are presented in Appendix B, Health and Safety Plan. SWMU specific 

safety guidelines are presented in Appendix B of the Health and Safety Plan. The Chemical Data 

Acquisition Plan (Appendix C) presents the policies , organization, objectives , quality assurance (QA) , 

and quality control activities to be implemented in this CERCLA site inspection. 

5.2.1 SEAD-4: Munitions Washout Facility Leach Field 

Based on previous operating practices, wastewater from the washout facility contained explosives and 

heavy metals. Based on ERCE information and discussions with SEAD personnel, this wastewater could 

have been discharged to a leach field west of the former building, to an unlined ditch that discharged to 

a pond approximately 500 ft. west of the former building, to an unlined ditch that flowed north and 

discharged on the north side of the road to possibly a leach field , and to areas near Buildings 2079 and 

2084. These locations are shown on Figure 5-1. Because this wastewater could leach into the ground 

the potential migration pathways include both soil and groundwater. Additionally, because the ditch 

possibly discharged to the pond, surface water and sediment must also be considered as potential 

migration pathways. 
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~ NORTH 
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FlGURE 5-1 SAMPLING LOCATIONS FOR SEAD-4: MUNITIONS WASHOlIT FACILITY LEACH FIELD 
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Health and Safety procedures for the investigations performed at SEAD-4 are described in the Health and 

Safety Plan (Appendix B) and in the SWMU-specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.1.1 Chemicals of Interest 

Chemicals which presumably could be found during sample testing from SEAD-4 include 2,4,6-TNT, 

2, 4-DNT, 2,6-DNT, RDX, HMX, trinitrobenzene, Tetryl and heavy metals. Soil samples were collected 

from the pond area in 1990 and tested for 2,4,6-TNT, 2,4-DNT and 2-6-DNT. Explosives were not 

detected in any of the samples tested (ERCE 1991). Sample locations and data are presented in Appendix 

D. 

5.2.1.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well upgradient and a well downgradient of the SWMU. 

The exact location of the leach field west of the washout facility is unknown. To determine the leach 

field's location, a GPR survey will be performed. GPR will be relied upon as the primary geophysical 

method. To provide cost effective backup geophysical data, an electromagnetic (EM-31) survey will be 

performed together with the GPR survey. The objectives of these surveys will be to delineate the location 

of the leach field and the locations of subsurface pipes and structures that serviced the leach field (refer 

to Figure 5-1). Because heavy metals may be constituents of concern here, the electromagnetic data will 

supplement the GPR survey by providing information on the extent of soils with elevated apparent 

conductivities. A grid of GPR and electromagnetic data will be collected over the area where the leach 

field is suspected to be located. The GPR data will be collected at points spaced at 10-foot intervals. 

Electromagnetic measurements will be made on the same profiles with sample points spaced at 10-foot 

intervals. It is estimated that up to 15 profiles, each 200 feet in length, will be surveyed. 

GPR and EM-31 surveys will also be performed to determine whether a buried ditch or pipe leading north 

from the former facility and a leach field north of the road exist. The GPR survey will be performed at 

points spaced at 10-foot intervals. Each survey will be approximately 40 feet long. EM-31 

measurements will be made along profiles oriented approximately east-west at 10-foot intervals in the area 

of the potential pipe and leach field. Each survey will be approximately 250 feet long. 
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survey, a GPR survey will be performed . The GPR data will be collected along profiles spaced at 30-

foot intervals to help delineate the landfill limits . In addition, GPR data will be collected over each 

identified EM-31 anomaly to provide a detailed characterization of the source of each anomaly . It is 

estimated that the EM-31 survey grid will be approximately 200 feet by 200 feet. 

Soil Gas 

A soil gas survey will be performed on the fill area to determine if concentrations of volatile organic 

compounds are present in the fill soil gas . This survey will potentially identify source areas of VOCs 

within the fill. 

It is anticipated that up to 30 soil gas sampling locations will be established on the fill area within a 

specified grid, although the exact number will be determined in the field. Proposed soil gas sampling 

locations are shown in Figure 5-2. These locations can be changed while in the field after receiving 

concurrence from the NYSDEC. 

Soils 

Borings: Soil samples will be obtained from two soil borings drilled through the landfill (SB 11-1 and -

2) and at a background location (SBll -3). The two landfill borings will be located as shown on Figure 

5-2 or at soil gas anomalies. Three samples from each boring will be obtained for chemical analysis. 

These include: 1) from O to 12 inches below grade, 2) immediately above the water table, and 3) an 

intermediate point. The intermediate sample will be collected at a depth where one of the following site­

specific items occurs: (1) a stratigraphic change such as the base of the fill, (2) evidence of perched water 

table, (3) elevated photoionization detection (PIO) readings, or (4) visibly affected soil (e.g., oil stains). 

If none of these occur, then the intermediate sample will be collected at the halfway point between the 

samples collected at the surface and at the water table. If intermediate split spoon samples exhibit 

elevated PID readings , the one with the highest concentration will be the one intermediate sample to be 

analyzed. 

Test Pits: Two test pits will be excavated to the base of the landfill debris, to observe the type of 

material present in the landfill and obtain soil samples. The two test pits will be located at geophysical 

or soil gas anomalies or as shown on Figure 5-2. Three samples from each test pit will be obtained for 

chemical analysis as described for the samples from the soil borings. 
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Soil samples from the borings and test pits will be submitted for the chemical analyses identified in 

Section 5.2.2.3. 

Groundwater 

Four monitoring wells will be installed on this SWMU as shown in Figure 5-2: one upgradient of the 

landfill (MWl 1-1) to obtain background water quality data, one north of the landfill, one south of the 

landfill, and one immediately downgradient of the landfill. The presumed direction of groundwater flow 

at this SWMU is to the west-southwest. 

These wells will be used to determine the groundwater flow direction in the vicinity of the landfill, 

evaluate the potential for radial groundwater flow from the landfill , and , determine if hazardous 

constituents are migrating in the groundwater from the landfill. One monitoring well will be constructed 

at each location that is screened over the entire thickness of the aquifer. 

Following installation and development, one groundwater sample will be collected from each well and 

tested for the parameters listed in Section 5.2.2.3. 

5.2.2.3 Analytical Program 

Four groundwater samples and 15 soil samples will be collected from SEAD-11 for chemical testing. 

All the samples will be analyzed for the following: the TCL VOCs, SVOs, and Pesticides/PCBs and 

TAL Metals and Cyanide according to the NYSDEC CLP SOW, explosive compounds by Method 8330, 

herbicides by Method 8150, nitrates by Method 352.2, and total recoverable petroleum hydrocarbons by 

Method 418.1. Up to 30 soil gas samples will be collected from the fill area and analyzed for volatile 

organic compounds using a Photovac portable gas chromatograph . A summary of the analytical program 

for SEAD-11 is presented in Table 5-3. 

5.2.2.4 Handling UXOs and Explosives 

UXOs and explosive material could have been disposed with the construction debris in this landfill . 

Therefore, personnel from UXB will be on-site to monitor the subsurface explorations and sampling. 

UXB will decide when remote drilling and site clearance will be necessary based on-site conditions. The 

following paragraphs present the proposed procedures to handle UXOs and explosives at SEAD-11 . 

During drilling operations, a Safety Officer from UXB will monitor the work. All drilling is expected 

to be performed remotely. 
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Test pit excavations and the collection of soil samples from the excavations will be performed by UXB . 

UXB will clear areas for field personnel to walk on-site, to perform geophysical surveys , and to obtain 

groundwater samples . 

5.2.3 SEAD-13: IRFNA Disposal Site 

The exact location of the pits used to dispose of Inhibited Red Fuming Nitric Acid (IRFNA) is currently 

unknown. An earlier investigation by ERCE indicated that the pits were located near the west end of the 

East-West Baseline Road on the south side of the road (ERCE 1991) as shown on Figure 5-3. 

Abandoned aboveground piping was observed in the areas southeast and southwest of the Duck Pond . 

Some of this piping could have been used during the IRFNA disposal project as an emergency shower. 

An IRFNA disposal study stated that a deluge shower was used for personnel decontamination (USAEHL 

1960). Additionally, an abandoned water hydrant was observed southwest of the Duck Pond . Possibly, 

this water hydrant was used to supply water pressure to the stainless steel ejector. 

The pits were lined with limestone which neutralized some or all of the IRFNA. The neutralized 

wastewater may have migrated to the water table. In addition to groundwater, another potential migration 

pathway could be surface water via the Duck Pond. 

Health & Safety procedures for the investigations performed at SEAD-13 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU-specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.3.1 Chemicals of Interest 

The primary constituents of concern are heavy metals, nitrates, and fluoride . 

June 23, 1993 
Reviaioo D 

Page .S-17 
V:IENVlRISENECAISWMUPLAN.FJNISECTION.5 Dr.ft #5 





Work Plan for CERCLA lnvcstig;atioo of IO Solid Waste Management Unit& 

Seneca Army Depot, Romulus, New York 

' Note: Refer to Figure 2-4 for SWMU location \ 
within the overall SEAD site. , 

EAST-WEST BASE 
LINE ROAD ► 

S813-3 
GMW13-3 

AREA-OF 
GEOPHYSICAL 
SURVEY 

LEGEND 
A SOIL BORINGS 

• SW13-1 

■S013-1 

■ SEDIMENT/SOIL SAMPLES 
e SURF ACE WATER SAMPLES 
~ PROPOSED MONITORING WELL 

ESTIMATED DIRECTION OF 
SHALLOW GROUNDWATER 

. . 

Delivery Order 0004, Parsons Main Project No.: 72022<>-07000 
Submittal : Draft Final 

5B13- 1 

MW•~• ~ ~ ~ ~ NORTH 

AREA OF 
GEOPHYSICAL 
SURVEY 

APPROXIMATE AREAS OF 
ABOVE GROUND PIPING 

SEISMIC SURVEY 

NOTE: S813-2,5,7,8,9, & 10 
WILL BE DRILLED IN THE 
PITS LOCATED BY GPR 

SCALE 1 • · 250' 

FIGURE 5-3 SAMPLING LOCATIONS FOR SEAD-13: IRFNA DISPOSAL SITE 

June 23, 1993 
Reviaion D 

Page 5-18 

V:\ENVIR\SENECA\SWMUPLAN.FINISECTION.5 Draft 15 



) 



Won: Plan for CERCL-\ lnveotiga.tion of 10 Solid Waate Management Unita 

Seneca Army Depot, Romu.lu&, New Yon: 

5.2.3.2 Media To Be Investigated 

Geophysics 

Delivery Order 0004, Panona Main Project No.: 720229-07000 
Submittal : Draft Final 

To locate the six abandoned disposal pits and to evaluate the potential presence of IRFNA barrels in the 

subsurface, both GPR and EM-31 surveys (non-invasive) will be conducted. The GPR method will be 

used to identify areas of disturbed soils that could be associated with the IRFNA pits . The EM-31 data 

will be collected on profiles spaced at 20-foot intervals throughout the two areas where the pits are 

presumed to be (refer to Figure 5-3). EM-31 measurements will be made at 10-foot spacings along each 

profile. It is estimated that up to 30 profiles, varying in length from 300 feet to 400 feet, will be 

surveyed. The GPR data will be collected along the same profiles as the EM-31 data. When the pit 

locations are identified with the GPR method, additional data will be collected in order to delineate the 

extent of the pits. If the initial GPR and EM-31 surveys indicate that some of SEAD-13 has been covered 

by water, it is possible to conduct an additional GPR survey on the water surface. The survey is not 

likely to yield clear data if pond sediment has covered the originally disturbed soil areas of SEAD-13. 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other over the pits on each side of the Duck Pond after they are located by GPR and EM-31 surveys . 

Data from the surveys will be used to determine the direction of groundwater flow, adjust the location 

of the monitoring wells to locate a well upgradient and a well downgradient of the SWMU, and evaluate 

whether the disposal of the nitric acid has created a hole or trough in the bedrock surface. Additional 

surveys may be necessary to further delineate any holes or troughs observed during the initial seismic 

refraction surveys. 

Borings: Three soil borings will be advanced within each of the two disposal areas (refer to Figure 5-3) 

at locations tentatively identified as IRFNA disposal pits. Two borings will also be drilled on each side 

of the pond to obtain soil quality data at a background location (SB13-1 and -4) and near the pond (SB13-

3 and -6). Three samples will be collected from each boring: (1) from Oto 12 inches below grade, 

(2) immediately above the water table and (3) an intermediate point. The intermediate sample will be 

collected at a depth where one of the following site-specific items occurs: (1) a stratigraphic change, 

(2) evidence of perched water table, (3) elevated photoionization detector (PIO) readings or (4) visibly 

affected soil (e.g., oil stains) . If none of these occur, then the intermediate sample will be collected at 

the halfway point between the samples collected at the surface and at the water table. If intermediate split 

spoon samples exhibit elevated PID readings, the one with the highest concentration will be the one 

intermediate sample to be analyzed . 
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If the water table is less than 5 feet below the surface, the boring will be advanced to a maximum depth 

of 10 feet . Samples of soil for chemical analysis will be collected in these borings 1) from Oto 12 inches 

below ground surface, 2) immediately above the water table, and 3) below the water table using one of 

the four criteria described in the previous paragraph to collect an intermediate sample. 

Groundwater 

After the geophysical surveys locate the disposal pits , a monitoring well will be installed upgradient of 

each disposal area, near the downgradient edge of each disposal area, and south of each disposal area near 

the pond. These wells will be used to determine the groundwater flow direction, background 

groundwater qua) ity, and to determine if hazardous constituents are migrating with the groundwater from 

the pits. 

The presumed direction of groundwater flow on this SWMU is to the northwest for the pits east of the 

pond and northeast for the pits west of the pond as shown in Figure 5-3. Monitoring wells MW13-1 and 

MW13-4 will be used to obtain background water quality data. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer. Following installation and development, one groundwater sample will be collected from each 

well and tested for the parameters listed in Section 5.2.3.4. 

Surface Water and Sediment 

To assess the potential impact of the IRFNA disposal pits on adjacent surface water bodies, three 

sediment and surface water sample sets will be collected from within the Duck Pond (refer to Figure 5-3). 

One surface water and sediment sample set (SW13-3 and SD13-3) will be used to obtain background 

surface water and sediment quality data. The exact locations of the other two sample sets will be 

determined based on an inspection of the site. Criteria to select these locations include stressed 

vegetation, proximity to the pits, and surface water discharge points that originate from the area of the 

pits. Sediment and surface water sample sets will be collected at the same location and will be tested for 

the parameters listed in Section 5.2.3.4. 

S.2.3.3 Additional Information 

The aboveground piping and hydrant will be located on the topographic map that will be created for the 

site. They will be examined to evaluate their probable use. 
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One to two samples of the scale inside the furnace and eight to nine samples of dirt from various locations 

on the floor of the building will be obtained. Five samples of building materials (pipe insulation, transite 

panels, etc.) will also be obtained from within the building. These samples will be tested for the 

parameters listed in Section 5.2.4.3. 

5.2.4.3 Analytical Program 

A total of sixteen soil samples, three groundwater samples, 10 samples of furnace scale and residues on 

the floor of the building, two surface water samples, and a maximum of three propellant residue samples 

will be collected from SEAD-16 for chemical testing. All these samples will be analyzed for the 

following: the TCL VOCs, SVOs, and Pesticides/PCBs and TAL Metals and Cyanide according to the 

NYSDEC CLP SOW, explosive compounds by Method 8330, herbicides by Method 8150, and nitrates 

by Method 352.2. Five samples of building materials and 5 samples of dirt inside the building will be 

analyzed for asbestos. A summary of the analytical program for SEAD-16 is presented in Table 5-3 . 

5.2.4.4 Handling UXOs and Explosives 

The facility at this SWMU was used to burn explosives in munitions; therefore, there is the potential for 

UXOs and explosives to be present in the soil. As a result, personnel from UXB will be on-site to 

monitor the subsurface explorations and sampling. UXB will decide when remote drilling and site 

clearance will be necessary based on site conditions. 

During drilling operations, a Safety Officer from UXB will monitor the work. All drilling is expected 

to be performed remotely. 

UXB will clear areas for field personnel to walk onsite, to perform geophysical surveys, and to obtain 

surface soil, surface water, and groundwater samples. 

5.2.5 SEAD-17: Buildina= 367 Existina= Deactivation Furnace 

The explosives from the munitions burned in the furnace are most likely to have been destroyed in the 

furnace. Heavy metals probably exited the furnace in the ash and dust. During previous investigations, 

surface soil samples and wipe samples were collected during an interim closure process and tested for 

barium and lead. Some of the soil samples collected exceeded EP Toxicity limits established for lead. 

The primary migration pathways are expected to be soil and groundwater. 
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Health & Safety procedures for the investigations performed at SEAD-17 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.5.1 Chemicals of Interest 

Heavy metals, primarily lead and barium, and explosives are of concern. 

5.2.5.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and if 

necessary adjust the location of the monitoring wells to locate a well upgradient and a well downgradient 

of the SWMU. 

Groundwater 

Four monitoring wells will be installed to assess the potential impact of this SWMU on the groundwater 

quality. One monitoring well (MW17-1) will be installed hydraulically upgradient of the furnace for 

background water quality, while the remaining three monitoring wells will be installed downgradient of 

this SWMU (refer to Figure 5-5). The presumed direction of groundwater flow on this SWMU is to the 

west-southwest. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer. Following installation and development, one groundwater sample will be collected from each 

well and tested for the parameters listed in Section 5.2.5.3. 

Borings: Four soil borings will be drilled at the locations where the monitoring wells will be installed. 

Each boring will be continuously sampled to the top of the water table. A total of three samples from 

each boring will be collected and analyzed. These include (1) from 0-12 inches below grade, (2) 

immediately above the water table and (3) an intermediate point. The intermediate sample will be 

collected at a depth where one of the following site-specific items occurs: (1) a stratigraphic change, (2) 

evidence of perched water table, (3) elevated photoionization detection (PID) reading, or (4) visibly 

affected soil (e.g., oil stains). If none of these occur, then the intermediate sample will be collected at 
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Surface Soils : Surficial soil samples O to 6 inches below grade will be obtained from 12 locations 

surrounding the abandoned pit. These samples will be submitted for the chemical analyses identified in 

Section 5.2.6.3. 

Groundwater 

One monitoring well (MW24-1) will be installed upgradient of SEAD-24 to obtain background water 

quality data, while two monitoring wells will be installed adjacent to and downgradient of this unit to 

evaluate whether hazardous constituents have migrated from the SWMU and to determine the 

groundwater flow direction. The presumed direction of groundwater flow at this SWMU is to the 

northwest. 

One monitoring well will be installed at each location that is screened over the entire thickness of the 

aquifer. Following installation and development, one groundwater sample will be collected from each 

well and tested for the parameters listed in Section 5.2.6.3. 

5.2.6.3 Analytical Program 

A total of 27 soil samples and three groundwater samples will be collected from SEAD-24 for chemical 

testing. All the samples will be analyzed for the following: the TCL VOCs, SVOs, and Pesticides/PCBs 

and TAL Metals and Cyanide according to the NYSDEC CLP SOW, explosive compounds by Method 

8330, herbicides by Method 8150, nitrates by Method 352.2, and total recoverable petroleum 

hydrocarbons by Method 418 .1. A summary of the analytical program for SEAD-24 is presented in 

Table 5-3. 

5.2.6.4 Handling UX:Os and Explosives 

The facilities at this SWMU were used to burn explosives; therefore, there is the potential for UXOs and 

explosives to be present in the soil in the pit. As a result, personnel from UXB will be on-site to monitor 

the subsurface explorations and sampling performed in the pit. UXB will decide when remote drilling 

and site clearance will be necessary based on site conditions. The following paragraphs present the 

proposed procedures to handle UXOs and explosives at SEAD-24. 

During drilling operations, a Safety Officer from UXB will monitor the work. All drilling is expected 

to be performed remotely. 

UXB will clear areas for field personnel to walk in the pit and to perform geophysical surveys. 

June 23, 1993 
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5.2.7 SEAD-25: Fire Trainini: and Demonstration Pad 

Based on past site activities, spent solvents (prior to RCRA), water-contaminated fuels and oils have been 

used at this SWMU. The primary migration pathways are expected to be groundwater, although soil and 

air are also potential pathways. 

Health & safety procedures for the investigations performed at SEAD-25 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.7.1 Chemicals of Interest 

Petroleum products, primarily-benzene, toluene and xylene, and solvents are of concern. Additionally, 

lead may also be of concern if leaded fuels were used for fire fighting demonstrations. Where waste oil 

is managed, there is potential for PCB transformer oil to be mixed in with it. 

5.2.7.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well upgradient and a well downgradients of the SWMU. 

Soils 

A total of six soil borings will be advanced at this SWMU, five within the area of the pad (refer to Figure 

5-7), and one east of the pad to obtain background soil quality data. 

Each boring will be continuously sampled to the top of the water table. A total of three samples from 

each boring will be collected: (1) from Oto 12 inches below grade, (2) immediately above the water 

table and (3) an intermediate point. The intermediate sample will be collected at a depth where one of 

the following site-specific items occurs: (1) a stratigraphic change, (2) evidence of perched water table, 

(3) elevated photoionization detector (PID) readings or (4) visibly affected soil (e.g., oil stains). If none 

of these occur, then the intermediate sample will be collected at the halfway point between the samples 

collected at the surface and at the water table. If intermediate split spoon samples exhibit elevated PIO 

readings, the one with the highest concentration will be the intermediate sample analyzed. 

January 8, 1993 
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A total of three monitoring wells will be installed at this SWMU . One monitoring well will be installed 

upgradient of the pad to obtain background water quality data, while the remaining two wells will be 

installed adjacent and downgradient of the pad to determine if hazardous constituents have migrated from 

the SWMU and to determine the direction of groundwater flow. The presumed direction of groundwater 

flow at this SWMU is to the southwest. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer above competent bedrock. Following installation and development, one groundwater sample will 

be collected from each well and tested for the parameters listed in Section 5.2.7.3. 

5.2.7.3 Analytical Program 

A total of 18 soil samples and three groundwater samples will be collected from SEAD-25 for chemical 

testing. All the samples will be analyzed for the following: the TCL VOCs [including methyl tertiary 

butyl ether (MTBE)], SVOs, and Pesticides/PCBs and T AL Metals and Cyanide according to the 

NYSDEC CLP SOW, herbicides by Method 8150, nitrates by Method 352.2, and total recoverable 

petroleum hydrocarbons by Method 418.1. A summary of the analytical program for SEAD-25 is 

presented in Table 5-3. 

5.2.7.4 Handling UXOs and Explosives 

UXOs nor explosives were handled at SEAD-25; therefore, no remote drilling or UXO clearance will 

take place during the field work. 

5.2.8 SEAD-26: Fire Trainini: Pit and Area 

Fuels, oils and solvents were stored in the fire training area and burned in the pit (refer to Figure 5-8). 

Approved fuels are currently burned in the pit. 

Flammable materials were floated on water within the fire pit prior to extinguishing; therefore, fuels 

containing water, used oils and herbicides and spent solvents (prior to RCRA) may have leached into the 

subsurface and migrated down to the water table. The primary migration pathways are expected to be 

soil, groundwater, and surface water. 
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Health & Safety procedures for the investigations performed at SEAD-26 are described in the Health & 

Safety Plan (Appendix B) and in the SWMU - specific safety guidelines (Appendix B of the Health & 

Safety Plan). 

5.2.8.1 Chemicals of Interest 

The primary chemicals of interest are solvents and petroleum products , including benzene, toluene and 

xylenes . Lead may also be a constituent of concern because leaded fuels were likely to have been used . 

Where waste oil is managed, there is potential for PCB transformer oil and herbicides to be mixed in with 

it. 

5.2.8.2 Media To Be Investigated 

Geophysics 

Four 120-foot seismic refraction surveys will be performed along two lines laid out perpendicular to each 

other. Data from the surveys will be used to determine the direction of groundwater flow and adjust the 

location of the monitoring wells to locate a well upgradient and a well downgradient of the SWMU . 

A GPR survey will be performed within the fire training area, but not within the fire training pit. The 

data will be collected along eight 1300 foot long profiles in the area outlined in Figure 5-8. The GPR 

data will be used to detect anomalies and characterize the extent of disturbed soils at the site. 

Borings: A total of four borings are proposed for this SWMU; one boring will be drilled upgradient of 

the pit and three borings will be drilled downgradient of the fire training area (refer to Figure 5-8). One 

of the downgradient borings proposed is adjacent to the pit. These four borings are associated with the 

four proposed wells. Each boring will be continuously sampled to the top of the water table. Samples 

from SB26-1 will be used to obtain background soil quality data. A total of three samples from each 

boring will be collected: (1) from Oto 12 inches below grade, (2) immediately above the water table and 

(3) an intermediate point. The intermediate sample will be collected at a depth where one of the 

following site-specific items occurs: (1) a stratigraphic change, (2) evidence of perched water table, (3) 

elevated photoionization detector (PID) readings or (4) visibly affected soil (e.g., oil stains). If none of 

these occur, then the intermediate sample will be collected at the halfway point between the samples 

collected at the surface and at the water table. If intermediate split spoon samples exhibit elevated PID 

readings , the one with the highest concentration will be the intermediate sample analyzed . 

June Zl, 19'13 

Revil ioo D 
Page 5-35 

V:\ENVlRISENECAISWMUPl.AN.FINISECrJON.5 Draft 15 



Work Plan for CERCLA lnvestigatioo of lO Solid Waste Management Unit, 

Seneca Army Depot, Romulus . New York 

Delivery Order (XX)4, Parsooa Main Project No.: 720229-07000 

Submittal: Draft Final 

Test Pits: Eight test pits will be excavated at anomalies detected during the GPR survey. If less than 

eight anomalies are detected, a total of eight test pits will still be excavated: one at each anomaly and 

the others at locations in the fire training area where no anomalies were detected. A total of two soil 

samples will be collected from each test pit. 

Surface Soils: Eight surficial soil samples will be collected from the area around the site. The surface 

soil samples will be collected from the 0-2" depth . 

Groundwater 

Four wells are proposed for SEAD-26, one upgradient for background water quality data and three 

adjacent and downgradient (refer to Figure 5-8) to determine the groundwater flow direction and 

determine if hazardous constituents have migrated from the SWMU. The presumed direction of 

groundwater flow at this SWMU is to the southwest. 

One monitoring well will be constructed at each location that is screened over the entire thickness of the 

aquifer above competent bedrock. Following installation and development, one groundwater sample will 

be collected from each well and tested for the parameters listed in Section 5.2.8.3 . 

Oil, Surface Water, and Sediment 

Three samples will be obtained from the fire training pit: one of any oil floating on the water, one of 

the surface water, and one of the sediment at the bottom of the pit. These samples will be analyzed for 

the parameters listed in Section 5.2.8.3. 

5.2.8.3 Analytical Program 

A total of 36 soil samples, four groundwater samples, one sediment sample, and one surface water sample 

will be collected from SEAD-26 for chemical testing. All these samples will be analyzed for the 

following: the TCL VOCs [including methyl tertiary butyl ether (MTBE)], SVOs, and Pesticides/PCBs 

and TAL Metals and Cyanide according to the NYSDEC CLP SOW, herbicides by Method 8150, nitrates 

by Method 352.2, and total recoverable petroleum hydrocarbons by Method 418.1. One oil sample will 

be collected, then analyzed for TPH by NYSDOH Method 310-14, PCBs by Method 8080, and herbicides 

by Method 8150. A summary of the analytical program for SEAD-26 is presented in Table 5-3. 
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12. Depths at which drilling problems occur and how the problems are solved , 

13. Total boring depth, 

14. Reason for terminating borehole, 

15. Surface elevation, and 

16. voe readings of split spoon samples 

After the boring is completed, it will be filled to ground surface with lean grout containing at least 

3 % bentonite powder by volume. If groundwater is present in the borehole, the grout will be 

pumped through a tremie pipe to the bottom of the boring. Grout will be pumped in until 

undiluted grout discharges from the boring at ground surface. 

Split spoon barrels will be decontaminated as described in Section 4.4 of this appendix. Drilling 

augers will be steam cleaned along with other drilling equipment between boring locations. 

3.3.3 Test Pittini: Techniques 

The primary objective of the test pitting is to provide a means for visual evaluation of subsurface 

soils and collection of soil samples. Test pitting will also be used to investigate anomalies 

discovered during the geophysical surveys. 

Test pit locations will be marked in the field prior to performing the excavation. The excavations 

will be performed with a backhoe using a smooth edged bucket when possible. The top 6 to 12 

inches of soil will be segregated so that it can be used to cover the other backfilled soils when the 

test pit is closed. The length and width of the excavation will be kept as small as practical to 

minimize the potential of exposing field personnel to hazardous conditions. If UXOs or explosives 

are anticipated to be present, UXO personnel will perform the excavation and obtain the soil 

samples. Procedures to excavate soils that may contain UXOs are described in Section 3.2.4 of 

this appendix. A staging area, which includes run-off containment features, will be set up for 

visual inspection of the soils so that soils partially contaminated with hazardous constituents are 

not spread out over the site. If UXOs or explosives are observed in excavated soils where they 

were not anticipated, the excavation will be stopped until the UXO personnel can examine the . 

situation and recommend a course of action to the Parsons Main Safety Officer. 

The excavation will be continuously monitored by Parsons Main for voes with a PID and for 

radiation with a radiation meter. At no time will any personnel be permitted to enter the 

excavation. Any containers excavated from a pit containing 
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liquid or solid substances will be overpacked and, later, tested for hazardous constituents. The 

test pit will be closed by backfilling the pit with the soil that was removed from it. As discussed 

above, the surface soils will be backfilled last. If the pit is not to be closed immediately after the 

required samples have been obtained, the excavation will be barricaded to prevent accidental entry 

by personnel working on the site. Each excavation will be marked after closure as needed for 

identification of the location. 

A log for each test pit will be prepared to record the subsurface soil conditions , monitoring data, 

location of samples obtained, and other information as shown in Figure A-2. Where appropriate, 

photographs of the test pits will be taken. 

Test pit samples will be collected using the bucket of the backhoe. The bucket will be scraped 

along the side of the test pit at the desired depth to allow sediment to fall into the bucket or 

scooped from the bottom of the test pit. The sample will be collected from the backhoe bucket 

with a stainless steel shovel or scoop, mixed in a stainless steel bowl, then transferred to the 

appropriate sample containers. 

Some composite samples will be collected from test pits. To prepare soil composite samples, equal 

sized subsamples are placed into a decontaminated stainless steel container (e.g., bowl, pan) and 

thoroughly mixed. The required volume is then recovered and placed into the sample container, 

while the excess is discarded . Whenever possible compositing of soils should be limited to 

situations where dry or loosely bound (non-agglomerated) materials are present, as wet or 

agglomerated materials are difficult to homogenize without mechanical devices . 

The excavation equipment will be cleaned between test pit excavations as described in Section 4.4 

of this appendix. 

3.3.4 Surf ace Soils 

Grab samples of surface soils will be obtained by removing a representation section of soil from 

0 to 6 inches below ground surface. The section will have a similar cross-section over the entire 

depth range of the sample. Data regarding the soil sample will be recorded on the sampling record 

form for soils (Figure A-3). Surface soil samples will be collected with a stainless steel trowel 

or scoop, then placed in a stainless steel bowl. Any VOC samples will be placed in VOA vials 

before mixing the soil. The soil will then be mixed and placed in the remaining sample containers. 
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to near dryness (make sure to collect enough water for these measurements before purging to near 

dryness; monitor the water level with an electronic water level meter during purging) . At this time 

the well will be considered to have been purged enough to ensure that the subsequent water 

samples collected from the well will be representative of water from the aquifer. Once pumped 

to near dryness the well will be allowed to recover to 85% of the original static level prior to 

sampling. If, however, the well has not recharged to 85% after six hours, sampling of the well 

will begin. 

Sampling 

Measure and record the depth to water. Verify that the water level meets the 85% or 95% 

requirement for the well, or that the six hour recharge time has elapsed. Wells which do .not meet 

the 95 % recovery after 3 hours will be considered to be slow recharging wells and the recovery 

goal will be reduced to 85 % of the original static water level prior to sampling. If the well has 

not recharged to within 85% of the original static level after 6 hours, then the well will be sampled 

the next day as water is available for each parameter. 

Prior to collecting the sample, the Teflon purging tube must be removed from the well. Use a pair 

of new nitrile or latex (depending on SWMU specific contaminants) outer gloves to remove the 

tubing and place it into a clean plastic bag during sampling. To sample, lower a decontaminated 

bailer into the well at a rate of 1 /2-inch/sec to minimize the disturbance of water and silt in the 

well. When the bailer has filled with water, remove it at a rate of 1/2-inch/sec and fill the 

appropriate sample containers. If during the sampling process the well is bailed to near dryness 

(i.e., the bailer reaches the bottom of the well) sampling will be stopped until the well recharges 

to 85% of the original static level. If it has not recharged to 85% after 6 hours, sampling will 

continue the next day as water is available for each parameter (return the Teflon tubing to the well 

while waiting long periods for the well to recharge for sampling). When sampling is complete, 

return the dedicated Teflon tubing to the well. 

Groundwater samples collected for volatile analyses will be collected first, before any of the other 

parameters of interest and will be obtained in a manner that will minimize the loss of volatile 

compounds. The sampling sequence for the other parameters will be semivolatiles, metals, 

cyanide, explosives, pesticides/PCB, herbicides, total petroleum hydrocarbons, nitrate, and 

fluoride. Groundwater samples will be collected with the required quality assurance/quality control 

(QA/QC) samples, then transmitted to the laboratory for chemical analysis in accordance with the 

Chemical Data Acquisition Plan (CDAP). 
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Samples will be preserved and packed in ice for shipment to the laboratory as described in Sections 

4.3.4.4 and 5.0 of this appendix. Data regarding groundwater sample collection will be recorded 

on the Sampling Record form for groundwater (Figure A-11). Chain-of-Custody records will be 

maintained as described in Section 5.3.2 of this appendix. 

3.6 SURFACE WATER AND SEDIMENT SAMPLING 

3.6.1 Objectives 

The objective of this task is to obtain representative samples of surface water and sediment. 

Generally, surface water and sediment samples will be obtained at the same location and time. 

3.6.2 Surface Water Samplinz: Procedures 

If necessary, access routes and sampling work areas where UXOs are potentially present will be 

searched by UXO personnel prior to sampling surface water and sediment. Boundaries of cleared 

access routes will be marked with orange survey flags. All UXOs located during the search 

operation will be flagged with yellow survey markers . 

In areas heavily contaminated by UXOs or UXO components, surface water and sediment samples 

could be collected by UXO personnel. 

Surface water sampling equipment will be decontaminated prior to use in accordance with the 

procedures outlined in Section 4.4 of this appendix. Surface water samples will be obtained from 

the designated locations shown in Section 5 of the Work Plan. The sampling will be accomplished 

by using the following procedure: 

1. Establish the exact location of each sampling station in the field . The sample site will be 

noted on a site plan and marked in the field with flagging and a 4-foot wooden stake. The 

stake will be labeled with the sample site number. 

2. Measure the volatile organic vapors in the atmosphere above the water body with a PID 

or OVM. If the concentration at breathing level is steadily elevated above background 

levels, use appropriate health and safety equipment as described in the Health and Safety 

Plan (Appendix B). 
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5.0 SITE LAYOUT AND CONTROL MEASURES 

5.1 UNEXPWDED ORDNANCE CLEARANCE 

Certain SWMUs are known to contain various types of unexploded ordnance (UXO) or 

explosives. All movement on these sites shall be along cleared roads and pathways . Cleared 

roads and pathways shall be marked. ON-SITE WORKERS SHALL NOT STRAY FROM 

THE CLEARED PA THW A YSAND ROAD! UXOs found on the site may have been subjected 

to stresses which render them very unstable and the UXOs may detonate with even very slight 

disturbance. ON-SITE WORKERS SHALL NOT TOUCH, KICK, OR OTHERWISE 

DISTURB ANY MATERIALS ON-SITE WHICH MAY BE UXOs. 

UXB personnel trained in the discovery and handling of UXOs shall perform all UXO 

clearance for the ten SWMUs. Cleared pathways and work areas shall be marked with red 

"DANGER" tape. 

When working in cleared areas, the work crews and equipment shall be positioned such that 

the chance for accidental movement into uncleared areas is minimized. Equipment shall be 

placed so as not to impede emergency escape and evacuation along the cleared pathways. 

Drilling will be performed by remote operations at the SWMUs where unexploded ordinance 

are suspected. The SWMUs where UXOs are suspected are identified in Attachment A to this 

HASP. 

5.2 WORKZONES 

The support zone and command post for the field work at the SWMU areas will consist of an 

office trailer and storage areas at one central location for all SWMUs. The location of the 

support zone will be determined prior to the commencement of the field work. 

The main decontamination facilities for equipment and personnel will be located adjacent to 

the support zone. These facilities will be used for vehicle and heavy equipment 

decontamination and for personnel decontamination and personal hygiene facilities. 

Temporary decontamination facilities will be set up at the individual SWMUs as necessary. 

Two types of exclusion zones will be established onsite. UXO exclusion zones will include all 

on-site areas beyond the areas flagged by UXB personnel as cleared of UXOs. Chemical 
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contaminant exclusion zones will be set up for conducting drilling and other fixed location 

tasks. These exclusion zones will be set up at individual work locations when necessary. 

The chemical and physical contaminant exclusion zone will consist of a 50-foot buffer around 

all sides of the drill rig, marked by barrier tape or fencing. Exclusion zones are set up to 

protect personnel from physical as well as chemical hazards . Exclusion zone barriers will not 

be removed until the drilling operation has ceased even if surface contaminations is not found 

to exist in the area around the rig . 

If surface contamination is created or suspected as a result of the operations, an exclusion zone 

will be defined around the suspected surface contamination until the problem has been 

mitigated. 

Mobile operations, such as sediment sampling and geophysical surveying, will not have defined 

exclusion zones. 

5.3 UTILITIES CLEARANCE 

Facility maps will be obtained and consulted prior to commencing any intrusive work. 

Borehole sites will be positioned accordingly , marked with wooden stakes, and then cleared 

with SEAD. Drilling is to be done at the marked, cleared locations only. 

5.4 SITE CONTROL 

Seneca is responsible for overall site security. All Parsons Main personnel and subcontractors 

and all equipment to be used in the field investigation shall be logged in each day at the 

command post prior to proceeding to other areas of the site. All persons other than work 

crews wishing to enter the active work areas shall first sign in at the command post. 

5.5 SITE COMMUNICATIONS 

Routine site communications will be maintained between all work crews and the support zone 

with two-way radios . On-site emergency communications will be maintained by the use of air 

horns . Details of the emergency communications are contained in the Emergency Response 

Plan in Section 11.0 of this HASP. 
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6.0 MONITORING 

6.1 GENERAL 

Standard Operating Procedures for the calibration and operation of all monitoring instruments 

and copies of the operating manuals for these instruments will be kept in the command post. 

Instruments will be field calibrated daily (each day the instrument is used). Instruments will 

be calibration checked a minimum of twice daily, before and after use. Calibration log sheets 

will be kept for each instrument and will become part of the permanent file. A copy of a 

calibration log sheet is contained in Attachment D, On-Site Documentation Forms. 

Instruments will be kept on charge whenever not in use. All monitoring and instrument 

calibration will be done by persons who have been trained in the use of the equipment. 

6.2 ON-SITE MONITORING 

All site work which breaks the ground surface will be monitored, at a minimum, with an 0 2 

meter/explosimeter and an organic vapor monitor (HNu photoionization detector (PID) 

equipped with a 10.2 V lamp, Thermoelectron Organic Vapor Monitor (OVM), or OVA flame 

ionization detector (FID)) . Instrument settings on all direct reading air monitoring instruments 

will be set on the most sensitive scale (i.e., OVA: Xl; HNu: 0-20 ppm) unless a reading is 

detected . The action levels for changes in personnel protective equipment and personnel 

actions are given in Table B-2, Action Levels for Changes in Respiratory Protection. The 

action levels specified for the organic vapors may be increased or decreased if air sample 

analysis (GC or GC/MS) results indicate a greater or lesser degree of hazard for the given 

organic vapors readings. Any changes in the action levels will be documented in writing by the 

Site Safety Officer and approved by the Project Safety Officer or the Corporate Health and 

Safety Officer. 

At work locations where there is the potential for chemicals to exceed Permissible Exposure 

Limit (PELs) action levels in the breathing zone, chemical specific indicator tubes (Drager or 

equivalent) will be used to monitor the work area. Action levels are generally one half of the 

PEL. 

Monitoring of airborne particulates will be conducted with the MIE Miniram (PDM-3) during 

excavation of test pits , soil boring and in areas where surface contamination and fugitive is 

expected to be high . Measurements will be data logged and a TWA for the work period will 

be calculated. Two Miniram will be used; one at the worksite, and one downwind of the work 

area. 
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Table B-2 
ACTION LEVELS FOR CHANGES IN RESPIRATORY PROTECTION 

AND SITE EVACUATION 

INSTRUMENT 

OVM (PID) (ppm) 

OVA (FID) (ppm) 

OXYGEN (%) 

LEVEL OF PROTECTION/ ACTION TAKEN 

LEVEL D 

<2* 

<2* 

19.5-23 

LEVEL C 

2-50** 

2-50** 

19.5-23 

LEVEL B 

50-1,000 

50-1,000 

< 19.5 

PROCEED 
WITH 
CAUTION 

EVACUATE 
SITE 

> 1,000 

> 1,000 

>23 
(explosive 
environment) 

LOWER EXPLOSIVE 
LIMIT (%) <10 < 10 < 10 10<LEL<25 >25 

RADIATION METER 
(mR/HR) 

including background 

<0.5 <0.5 <0.5 0.5<mR<5 

(explosive 
environment) 

>5 

* 
** If Vinyl Chloride is the known source of contamination, Level C respirator use is not recommended. 

In this case, workers should upgrade to Level B in the event that the action level is exceeded. 



6.3 ACTION LEVELS AND RESPIRATORY PROTECTION 

Action levels for all instruments are given in Table B-2, Action Levels for Changes in 

Respiratory Protection. In the event that an action level is equalled or exceeded for a period 

of time greater than what would be considered to be a brief spiked reading, immediately stop 

work and back away from the work area. Allow the levels to stabilize and reenter the work 

area to take ambient measurements. If the readings are below the action level for an upgrade 

in personnel protective equipment, restart work under careful consideration of the possibility 

for another event. If the action level remains exceeded for the current level of protection, 

upgrade all personnel with the proper personnel protective equipment (PPE) prior to re-entry 

of the area. 

Periodic measurements will be made for total VOCs at the work face (e.g., top of well, drill 

cuttings, excavation spoils). If the total VOC levels at the work face are higher than action 

level but ambient levels are below action levels, proceed carefully and monitor more frequently. 

If total VOCs at the work face exceed 10 times the ambient air action level, upgrade personnel 

protective equipment. 

6.4 WIND DIRECTION INDICATOR 

A wind direction indicator will be erected at every active work site. This will enable the site 

safety monitor and on-site personnel to determine upwind locations necessary for proper health 

and safety procedure implementation and, if necessary, evacuation procedures. 
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1 EPA SAMPLE NO. 
NITROAROMATICS ANALYSIS DATA SHEET 

Lab Name: Aguatec, Inc. Contract: 

Lab Code: AQUAI case No.: 

Matrix: : ( soil/water) Soil 

sample wt/vol: 

Level: (low/med) 

___ (g/mL) 

LOW 

% Moisture: not dee. dee. 

Extraction: (SepF/Sonc) Sonc 

g 

SAS No.: SDG No.: 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 

ug/Kg 

2691-41-0-------HMX 
121-82-4------~-RDX 

130 
130 
130 99-35-4---------1,3,5-Trinitrobenzene _______ ----=--=-- _ 

99-65-0---------1,3-Dinitrobenzene 
479-45-8--------Tetryl 
118-96-7--------2,4,6-Trinitrotoluene 
1946-51-0-------4-amino-2,6-Dinitrotoluene 
355-72-78-2-----2-amino-4,6-Dinitrotoluene 
606-20-2--------2,6-Dinitrotoluene 
121-14-2--------2,4-Dinitrotoluene 

FORM I 

130 
130 
130 
130 
130 
130 
130 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



1 EPA SAMPLE NO. 
NITROAROMATICS ANALYSIS DATA SHEET 

Lab Name: Aguatec. Inc. Contract: 

Lab Code: AOUAI Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) Water Lab Sample ID: 

Sample wt/vol: ___ (g/mL) _ilk_ 

LOW 

Lab File ID: 

Level: (low/med) Date Received: 

% Moisture: not dee. dee. Date Extracted: 

Extraction: (SepF/Sonc) SepF 

CAS NO. COMPOUND 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
ug/L Q 

2691-41-0-------HMX _____________________ oaa..a...1==3 ____ u_ 
121-82-4--------RDX _________________ ____ 0......_.1 ____ 3 __ _JJ.. 

99-35-4~--------1,3,5-Trinitrobenzene 0.13 U 
99-65-0---------1,3-Dinitrobenzene 0.13 u 
479-45-8--------Tetryl 0.13 u 
118-96-7--------2,4,6-Trinitrotoluene 0.13 U 
1946-51-0-------4-amino-2,6-Dinitrotoluene 0.13 u 
355-72-78-2-----2-amino-4,6-Dinitrotoluene 0.13 U 
606-20-2--------2,6-Dinitrotoluene 0.13 U 
121-14-2--------2,4-Dinitrotoluene 0.13 u 

FORM I 



... ; ... , 

FORM 2 
NITROAROMATICS SURROGATE RECOVERY 

Lab Name: Aquatec, Inc. Contract: 
Lab Code: AOUAI 

Matrix: 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
1a 
19 
20 
21 
22 
23 
24 
is 
26 
27 
28 
29 
30 

-----

LAB ID 

NB = Nitrobenzene 

CLIENT ID 
NB 

%REC 

page __ of __ 

----
Case: ----

SDG No: ----

ADVISORY 
QC LIMITS (%) 

(35-114) ~ 
(23-120) -=c.\ \ 



3 
WATER NITROAROMATICS 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: Aquatec. Inc. 
Lab Code: __ A_O=U=---A ..... 1 _ 
SAS No.: _____ _ 

Matrix Spike - Sample No.: 

SPIKE SAMPLE 

Contract: 
Case No.: 
SDG No.: 

Level: (low/med) 

MS 
ADDED CONCENTRATION CONCENTRATION 

Compoun·d (UG/L) (UG/Ll 

I 
HMX 
ROX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2-amino-4, 6-Dinitrotoluene 
2 ,4-Dinitrotoluene 

SPIKE MSD MSD 
ADDED CONCENTRATION % 

Compound (UG/U (UG/L) REC 

I 
HMX 
ROX I 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2-amino-4,6-Dinitrotoluene 
2,4-Dinitrotoluene 

# Column used to flag recovery and RPO values with an asterisk 
• Values outside ofQC limits 

RPO: ------- out of __ 7___ outside limits 

(UG/Ll 

% 
# RPO 

I 
' 

Spike Recovery: out of 14____ outside limits 

# 

MS QC 
% LIMITS 

REC # REC. 

I 
50-150 I 

I 50-150 

I I 50-150 

I 50-150 
50-150 
50-150 
50-150 

QC LIMITS I 
' RPO REC. I 

' ' 
I 

25 50-150 
25 50-150 
25 50-150 
25 50-150 
25 50-150 
25 50-150 
25 50-150 

I 



3 
SOIL NITROAROMATICS 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: Aquatec. Inc. 
Lab Code: _ ___:..:A.,,.O""'U"""A:.:...I _ 
SAS No.: _____ _ 

Matrix Spike - Sample No.: 

SPIKE SAMPLE 

Contract: 
Case No.: 
SDG No.: 

Level: (low/med) 

MS 
ADDED CONCENTRATION CONCENTRATION 

Compound (UG/KG) (UG/KG) 

I 
HMX I 
ROX I I 
1 ,3,5-Trinitrobenzene I 
1 ,3-Dinitrobenzene I 
2,4, 6-Trinitrotoluene 
2-amino-4, 6-Dinitrotoluene I 
2,4-Dinitrotoluene I 

SPIKE MSD MSD 
ADDED CONCENTRATION % 

Compound (UG/KG) (UG/KG) REC 
I I 

HMX I 
ROX I I 
1,3,5-Trinitrobenzene I 
1 ,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2-amino-4, 6-Dinitrotoluene 
2,4-Dinitrotoluene I 

I 

# Column used to flag recovery and RPO values with an asterisk 
• Values outside ofQC limits 

RPO: ----,----- out of __ 7___ outside limits 

(UG/KGl 

% 
# RPO 

' 

Spike Recovery: ______ out of 14 ____ outside limits 

# 

MS QC 
% LIMITS 

REC # REC. 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 

QC LIMITS 
RPO REC. 

I 50 50-150 
50 50-150 
50 50-150 
50 50-150 
50 50-150 
50 50-150 
50 50-150 



30C 
NITROAROMA TICS 

QUALITY CONTROL CHECK SAMPLE RECOVERY 

Lab Name: Aquatec. Inc. Contract: 
Lab Code: ----'-A'-"Qaa..U=--A ___ I __ _ Case No.: 
SAS No.: _____ _ SDG No.: 

QC Sample Filename: Level: {low/med) 

SPIKE QC SAMPLE 
ADDED CONCENTRATION 

Compound {UG/U (UG/L) 

I 
IHMX I 
ROX I I 
1,3,5-Trinitrobenzene I I 
1 ,3-Dinitrobenzene I 
2,4, 6-Trinitrotoluene I I 
2-amino-4,6-Dinitrotoluene 
2,4-Dinitrotoluene I 

I I 

# Column used to flag recovery and RPO values with an asterisk 
• Values outside ofQC limits 

% REC 

I 

I 
I 

Spike Recovery: out of 7 outside limits ----

#I 
QC 

LIMITS 
(%~ . 

I 
50-150 

I 50-150 
50-150 
50-150 
50-150 
50-150 
50-150 i 



30C 
NITROAROMATICS 

QUALITY CONTROL CHECK SAMPLE RECOVERY 

Lab Name: Aquatec. Inc. 
Lab Code: _ __,;..A~Q;..;U""'A""'"I'--_ 
SAS No.: _____ _ 

QC Sample Filename: 

Compound 

HMX 
ROX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4, 6-Trinitrotoluene 
2-amino-4, 6-Dinitrotoluene 
2,4-Dinitrotoluene 

Contract: 
Case No.: 
SDG No.: 

Level: (low/med) 

SPIKE QC SAMPLE 
ADDED CONCENTRATION 
(UG/KGl (UG/KGl 

I 
I 
I 
I 
I 
I 
I 
I 
I 

# Column used to flag recovery and RPD values with an asterisk 
• Values outside ofQC limits 

% REC 

I 
I 
I 

I 
I 
I 
I 

Spike Recovery: out of 7 outside limits ----

I QC 

I LIMITS 
#I (%) 

I 
I 50-150 

I 50-150 

I 50-150 

I 50-150 

I 50-150 

I 50-150 

I 50-150 

I 
I 



FORM4 
NITROAROMATICS METHOD BLANK SUMMARY 

Lab Name: Aquatec, Inc. Contract: --------
Lab Code: AOUAI Case: 

Lab Sample ID: 
Matrix: 

Date Analyzed( 1): 
Time· Analyzed(1 ): 

LC 10(1): 
LC Column(1 ): 

1 
2 
3 
4 
5 

------
------
------
------
------
------

LABID CLIENT ID 

--------
SDG No: --------

Date Extracted: --------
Date Analyzed(2): --------
Time Analyzed(2): _______ _ 

LC 10(2): 
LC Column(2): 

DATE 
ANALYZED 1 

--------
--------

DATE 
ANALYZED 2 

1------+-------+--------+----------1 
1--------...------+--------+---------I 
1--------+------+-------+----------l 
1--------+------+-------+----------l 
t--------+------+-------+----------1 6 71--------+------+-------+----------l 

8 1-------+-------+-------+----------l 9 
101------+-------+--------+-----------l 

11 
121------+------+-------+--------l 

13 1-------+-------+-------+----------l 14 
151------+------+-------+--------l 

16 
171------+------+-------+--------l 

18 1-------+-------+--------1----------1 19 
201------+-------+--------+----------' 

21 1-------+-------+-------..i.---------l 22 
231------+-------+--------+---------◄ 

24 
25)-------+-------+--------+-------~ 

26 
271------+-------+--------+-------~ 

28 291-------+-------+--------1------------l 
30 _____ __._ _____ __._ _______ ..__ ______ ....,1 

Page of 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

' · 17 
,I 18 

19 
i, ' P, 20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

FORM 8 
NITROAROMATICS ANALYTICAL SEQUENCE 

Lab Name: Aguatec, Inc. 
Lab Code: AQUA! 

LCID: ____ _ 
LC Column: ____ _ 

LAB ID CLIENT ID 
EXPL A 12.Sppb 
EXPL A 25ppb 
EXPL A 62.Sppb 
EXPL A 1 66. 7ppb 
EXPL A SOOppb 
EXPL -S 12.Sppb 
EXPL B 25ppb 
EXPL B 62.Sppb 
EXPL B 166. 7ppb 
EXPL B SOOppb 
EXPL A 12.Sppb 
EXPL A 25ppb 
EXPL A 62.Sppb 
EXPL A 166.7ppb 
EXPL A 500ppb 
EXPL B 12.Sppb 
EXPL B 25ppb 
EXPL B 62.Sppb 
EXPL B 166. 7ppb 
EXPL B 500ppb 
EXPL A' 12.Sppb 
EXPL A 25ppb 
EXPL A 62.5ppb 
EXPL A 166.7ppb 
EXPL A 500ppb 
EXPL B 12.Sppb 
EXPL B 25ppb 
EXPL B 62.Sppb 
EXPL B 166. 7ppb 
EXPL B 500ppb 

SURROGATE RT FROM INITIAL CALIBRATION 

DATE 
ANALYZED 

NB1: ---
NB2: __ _ 

NB1 = Nitrobenzene (LC-18) 
.NB2 = Nitrobenzene (LC-CN) 

Contract: 
Case: 

SDG No: 
Initial Date Analyzed: 

TIME 
ANALYZED 

-

-------
-------
-------
-------

RT 
NB1 

RT 
NB2 

QC LIMITS 
( + /- 0.08 minutes) 
( + /- _0:08 minutes) 
PAGE · of 



Lab Name: 

Lab Code: 

SAS No.: 

Instrument ID: 

lnit. Calib. Date(s): 

COMPOUND 

HMX 
ROX 
1,3-Dinitrobenzene 
2.4,6-Trinitrotoluene 

9A 
NITROAROMATICS 

CONTINUING CALIBRATION CHECK 

Aguatec, Inc . Contract: 9111 8 

AOUAI Case No.: 

SDG No.: 

Column: 

LC1488 Detector: UV@ 254nm 

to Standard Mix: A 

INITIAL CAL. INITIAL CAL. INITIAL CAL. 
MIDPOINT MIDPOINT MIDPOINT 

STANDARD #1 STANDARD #2 STANDARD #3 

File: File: File: 
Date: Date: Date: 
Time: Time: Time: 

2-a mino-4, 6-Dinitrotoluene 
2,4-Dinitrotoluene 

-

Nitrobenzene I 

Page ___ of __ _ 

INITIAL CAL. 
MEAN 

RESPONSE 

-



9B 
NITROAROMATICS 

CONTINUING CALIBRATION CHECK 

Lab Name: Ag uatec, Inc. Contract: 9111 8 

Lab Code: AQUA! Case No. : 

SAS No.: SDG No.: 

Column: 

Instrument ID: LC1488 Detector: UV@ 254nm 

lnit. Calib. Date(s): to Standard Mix: B 

INITIAL CAL. INITIAL CAL. .INITIAL CAL. 
MIDPOINT MIDPOINT MIDPOINT 

STANDARD #1 STANDARD #2 STANDARD #3 

File: File: File: 
Date: Date: Date: 

COMPOUND nme: Time: nme: 

I 
1,3,5-Trinitrobenzene I 
Tetryl I 
4-amino-2, 6-Dinitrotoluene I I 
2,6-Dinitrotoluene I 

I I 
I 
I -

Nitrobenzene 

Page ___ of __ _ 

INITIAL CAL. 
MEAN 

RESPONSE 



Lab Name: Aguatec, Inc. 

Lab Code: AOUAI 

SAS No.: 

Instrument ID: LC1488 

lnit. Calib. Date(s): to 

! 

COMPOUND 

HMX 
ROX 
1,3-Dinitrobenzene 
2,4, 6-Trinitrotoluene 
2-amino-4, 6-Dinitrotoluene 
2 ,4-Dinitrotoluene 

I 
I 

Nitrobenzene 

9C 
NITROAROMATICS 

CONTINUING CALIBRATION CHECK 

Contract: 

Case No.: 

SDG No.: 

Column: 

Detector: 

Standard Mix: 

INITIAL CAL. CHECK 
MEAN STANDARD 

RESPONSE RESPONSE 

File: 
Date: 
Time: 

i 

I 

Page ___ of __ _ 

91118 

UV@ 254nm 

A 

%D 

-



90 
NITROAROMATICS 

CONTINUING CALIBRATION CHECK 

Lab Name: Aguatec, Inc. Contract: 

Lab Code: AOUAI Case No.: 

SAS No.: SDG No.: 

Column: 

Instrument ID: LC1488 Detector: 

lnit. Calib. Date(s): to Standard Mix: 

INITIAL CAL. CHECK 
MEAN STANDARD 

RESPONSE RESPONSE 

File: 
Date: 

COMPOUND Time: 

1 , 3, 5-T rinitrobenzene 
Tetryl 
4-amino-2,6-Dinitrotoluene 
2,6-Dinitrotoluene 

I 
Nitrobenzene 

Page ___ of __ _ 

9111 8 

UV@ 254nm 

B 

%0 

I 

-



l 
' I 
I 

9E 
NITROAROMATICS 

DAILY CONTINUING CALIBRATION CHECK 

Lab Name: Aguatec, Inc. Contract: 9111 8 

Lab Code: AOUAI Case No.: 

SAS No.: SDG No.: 

Column: 

Instrument ID: LC1488 Detector: UV@ 254nm 

lnit. Calib. Date(s): to Standard Mix: A 

DAILY DAILY DAILY 
MIDPOINT MIDPOINT MIDPOINT 

STANDARD #1 STANDARD #2 STANDARD #3 

File: File: I File: 
Date: Date: Date: 

COMPOUND Time: Time: Time: 

HMX 
ROX 
1,3-Dinitrobenzene 
2, 4, 6-Trinitrotoluene 
2-amino-4,6-Dinitrotoluene I 
2,4-Dinitrotoluene 

I -
Nitrobenzene 

Page ___ of __ _ 

i DAILY i 
MEAN 

RESPONSE 

: 

I 
I 



' i 
i 
I 

I 

9 F 

NITROAROMATICS 
DAILY CONTINUING CALIBRATION CHECK 

Lab Name: Aguatec, Inc. Contract: 9111 8 

Lab Code: AOUAI Case No.: 

SAS No.: SDG No.: 

Column: 

Instrument ID: LC1488 Detector: UV@ 254nm 

lnit. Calib . Date(s): to Standard Mix: B 

DAILY 
I 

DAILY DAILY 
MIDPOINT MIDPOINT MIDPOINT 

STANDARD #1 STANDARD #2 STANDARD #3 

File: File: File: 
Date: Date: Date: 

COMPOUND Time: Time: Time: 

, ,3,5-Trinitrobenzene 
Tetryl 
4-amino-2, 6-Dinitrotoluene 
2,6-Dinitrotoluene 

I 
Nitrobenzene ~ 

Page ___ of __ _ 

DAILY 
MEAN 

RESPONSE 

I 

I 

I 



9G 
NITROAROMATICS 

DAILY CONTINUING CALIBRATION CHECK 

Lab Name: Aguatec, Inc . Contract: 91118 

Lab Code: AOUAI Case No. : 

SAS No. : SDG No.: 

Column: 

Instrument ID: LC1488 Detector: UV@ 254nm 

lnit. Calib. Date(s): to Standard Mix: A 

INITIAL CAL. DAILY 
MEAN MEAN %0 

RESPONSE RESPONSE 

Date: 
COMPOUND 

HMX 
ROX 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2-amino-4,6-Dinitrotoluene 
2 ,4-Dinitrotoluene 

' -

Nitrobenzene I 

Page of --- ----



I 

! 
I 
I 
I 
I 

I 

I 

9H 
NITROAROMATICS 

DAILY CONTINUING CALIBRATION CHECK 

Lab Name: Aguatec, Inc . Contract: 9111 8 

Lab Code: AOUAI Case No.: 

SAS No.: SDG No.: 

Column: 

Instrument ID: LC1488 Detector: UV@ 254nm 

lnit. Calib. Date(s): to Standard Mix: 8 

INITIAL CAL. DAILY 
MEAN MEAN %D 

RESPONSE RESPONSE 

File: 
Date: 

COMPOUND Time: 

. ,3,5-Trinitrobenzene 
Tetryl 
4-amino-2, 6-Dinitrotoluene 
2, 6-Dinitrotoluene 

I 
I 
I 

Nitrobenzene I -

Page ___ of __ _ 
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Existing Analytical Data for SWMU 

I TABLE 45F 
DEMOLITION AREA SOIL DATA 

I EPToxicity" 

Sample No. and Description As Ba Cd Cr Hg Pb Se 

4727-001 Demolition Crater No. 2 ND ND 0.19 ND ND ND ND 

-002 Demolition Crater No. 2 ND ND 0 .20 ND ND ND ND 

-003 Demolition Crater No . 4 ND ND 0.16 ND ND ND ND 

-004 Demolition Crater No. 4 ND ND 0 .16 ND ND ND ND 

-005 Demolition Crater No. 6 ND ND 0.17 ND ND ND ND 

-006 Demolition Crater No. 6 ND ND 0.18 ND ND ND ND 

-007 Demolition Crater No . 8 ND ND 0.17 ND ND ND ND 

-008 Demolition Crater No. 8 ND ND 0.45 ND ND ND ND 

NOTES : ND - Not Detected 
a - all units in mg/I 
b - all units in ug/g 
c - detection limits for all explosives was 1.0 ug/g 

Ag HMX RDX 

ND ND 1.4 

ND ND ND 

ND ND 1.4 

ND ND ND 

ND ND 1.3 

ND ND 1.2 

ND ND 1.7 

ND ND ND 

Explosivesbc 

Tetryl 2,4,6 
-TNT 

ND ND 

ND ND 

1.6 ND 

32.0 ND 

16.3 2.2 

ND ND 

ND 1.4 

ND 61 

Page 8 
Revision No: 1 

Date: 06/16/93 

I 
I 

2,6- 2,4-
DNT DNT 

ND 1.6 

ND 1.9 

ND 1.9 

ND ND 

ND ND 

ND 1.7 

ND I. I 

ND ND 

Source : Appendix E, Table E-1 , Phase 2, Hazardous Waste Management Special Study No . 39-26-0147-83 DARCOM Open Burning/Open Detonation Grounds Evaluation, Seneca Army Depot, 
Seneca, New York, 2-13 May 1982 . 

June 16, 1993 Appendix.D 
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Worlq,lan for CERCLA Inveatigatioo of 10 Solid Waate Management Units 

Seneca Army Depot, Romulua, New Yorlc 

1.0 INTRODUCTION 

1.1 PURPOSE 

Delivery Order 0004, Parsons Main Project No.: 72iY12.9--07000 
Submittal : Draft Final 

Parsons Main, Inc. (Parsons Main) has been retained by the U.S. Army Corps of Engineers to develop 

Work Plans to conduct preliminary site investigations at the Seneca Army Depot (SEAD). The areas to 

be investigated under this Work Plan include ten Solid Waste Management Units (SWMUs) at SEAD. 

The work will be performed according to the requirements of the New York State Department of 

Environmental Conservation (NYSDEC), the U.S. Environmental Protection Agency, Region II (EPA), 

and the Interagency Agreement (IAG). The purpose of this investigation will be to determine whether 

hazardous constituents or wastes have been released to the environment at each of the ten SWMUs to be 

investigated and to evaluate potential threats to human health, welfare, and the environment. The format 

of this Work Plan is based on the requirements of EPA (EPA 1987). This EPA document provides 

guidance for Expanded Site Inspections (ESI). 

1.2 SCOPE 

This investigation is similar in format, but not as extensive as an RI/FS investigation. It will be more 

descriptive than a RCRA Facility Assessment (RF A) sampling visit, and less detailed than the RI/FS 

investigation process. Since ESis are being conducted at each of the 10 SWMUs, these SWMUs are now 

classified as Areas of Concern (AOC). In this document, the terms (AOC and SWMU) are used 

interchangably, since each of these ten SWMUs has been designated as an AOC. After completion of 

the final report for this investigation, if an AOC is determined to pose a threat to human health, welfare 

or the environment, a CERCLA Remedial Investigation (RI) may be undertaken. 

The IAG sets forth an incremental agenda which begins with the initial identification of each SWMU and 

culminates with a Record of Decision (ROD) for each SWMU requiring a remedial action. In some 

instances, it may be clear that after conducting a preliminary investigation, a SWMU poses little threat 

to human health and the environment and enough evidence exists to eliminate this SWMU from further 

consideration by classifying this SWMU as a No-Action SWMU. In other cases, the SWMU will be 

investigated as an AOC. Following this, a Remedial Investigation/Feasibility Study (RI/FS) may be 

required to gain enough data to prepare a ROD. 

In subsection 10.6 of the IAG, AOC completion reports are described. In accordance with Section 10.6, 

the Army is required to prepare a completion report for AOCs that pose no threat to public health or 
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welfare or to the environment. The completion report provides certification and documentation that the 

AOC in question does not constitute a threat to public health, welfare or to the environment. 

Seneca anticipates that the site investigation may reveal that one or more of the ten AOCs will pose no 

threat to human health or welfare or to the environment. For these cases, the professional opinions and 

recommendations contained in the final report will constitute the completion report described in Section 

10.6 of the IAG. For those AOCs that are determined to pose a threat to public health or welfare or to 

the environment, an RI/FS will be performed in accordance with the mandate of the IAG paragraph 10.9. 

1.3 BACKGROUND 

SEAD is a 10,587-acre facility in Seneca County, Romulus, New York, that has been owned by the 

United States Government and operated by the Department of the Army since 1941. Figure 1-1 identifies 

the location of SEAD. Since its inception in 1941, SEAD's primary mission has been the receipt, 

storage, maintenance, and supply of military items. This function includes disposal of military 

ammunition and explosives by burning and detonation. 

In May 1979, the US Army Toxic and Hazardous Materials Agency (USATHAMA) began conducting 

an evaluation of SEAD. This evaluation was undertaken "to assess the environmental quality of SEAD 

with regard to the use, storage, treatment, and disposal of toxic and hazardous materials" and "define any 

conditions which may adversely affect the health and welfare or result in environmental degradation" 

(USA THAMA 1980). The report concluded that geological conditions are such that contaminants, if 

present, could migrate in surface or subsurface waters. 

In November 1986, SEAD applied for a Part B Resource Conservation and Recovery Act (RCRA) Permit 

to operate a hazardous waste storage facility, SWMU designation (SEAD-1), a polychlorinated biphenyl 

storage facility (SEAD-2) and a deactivation furnace (SEAD-17). The open burning (OB) facility and 

the open detonation (OD) facility (SEAD-23 and SEAD-45, respectively) are also currently under interim 

status. Under the RCRA Hazardous and Solid Waste Amendments of 1984 (HSWA), Part B Permits 

issued after November 8, 1984, require identification and corrective action at any SWMU located on the 

installation that is releasing hazardous constituents or hazardous wastes to the environment. This 

requirement applies to all SWMUs regardless of when the wastes were placed therein. 

January 8, 1993 
Revision C 

Page 1-2 

V:\ENVIR\SENECA\SWMUPLAN.FINISECTION. l Draft 115 



Woriq,Jan for CERCL-\ lnv .. tigatim of 10 Solid Waate Managemcut Units 
Seneca Army Depot. Romulua, New Y orlc 

Delivery Order 0004, P.onons Main Project No.: 720229-07(XX) 

Submittal: Draft Final 

Closure under RCRA guidelines was deferred when the SEAD was proposed for the National Priority 

List (NPL). In August 1990, SEAD was added to EPA's Superfund list and subsequent remediation of 

targeted problem sites became regulated under CERCLA guidelines. An agreement was made with the 

EPA Region II and NYSDEC to integrate the Army's RCRA corrective action obligations with CERCLA 

response obligations to facilitate overall coordination of investigations mandated at SEAD. Therefore, 

any required future investigations will be based on CERCLA guidelines and RCRA shall be considered 

an Applicable or Relevant and Appropriate (ARAR) Requirement pursuant to Section 121 of CERCLA. 

As mandated by the EPA Region II and by NYSDEC, the U.S. Army Corps of Engineers commissioned 

the "Solid Waste Management Unit Classification Report" at SEAD (ERCE 1991). This work was 

performed to evaluate the effects of past solid waste management practices at identified SWMU s on the 

facility and to classify each as areas where "No Action is Required" or as "Areas of Concern" (AOCs). 

Areas of Concern include both (a) SWMUs where releases of hazardous substances may have occurred 

and (b) locations where there has been a release or threat of a release into the environment of a hazardous 

substance or constituent (including radionuclides) under CERCLA. AOCs may include, but need not be 

limited to, former spill areas, landfills, surface impoundments, waste piles, land treatment units, transfer 

stations, wastewater treatment units, incinerators, container storage areas, scrap yards, cesspools and 

tanks with associated piping that are known to have caused a release into the environment or whose 

integrity has not been verified. 

The total number of SWMUs and AOCs identified in the ERCE study is presented on Table 1-1. Of the 

69 SWMUs and AOCs identified in the ERCE study, the eight highest priority SWMUs and two moderate 

priority AOCs have been selected by the Army for further investigation (refer to subsection 1.4 for 

further discussion of selection process). These ten units, presented on Table 1-2, are the subject of this 

investigation. Following completion of the ERCE report, three additional SWMU's have been added by 

the Army, bringing the total to 72. The final number of SWMUs and AOCs to be investigated is being 

negotiated between the Army and NYSDEC/EPA and is contingent upon securing additional funds from 

the Defense Environmental Restoration Account as provided by the United States Congress. 

In addition to the SWMU investigations to be performed under this contract, additional investigations 

currently being undertaken include a Remedial Investigation/Feasibility Study (Rl/FS) at the Incinerator 

Ash Landfill (SEAD-3, 6, 8, 14, and SEAD-15) and an RI/FS at the Open Burn Facility (SEAD-23). 

1.4 APPROACH TO CERCLA INVFSrlGATION 

The Army, as a matter of policy, is commencing CERCLA investigations at SWMUs prior to reaching 

final resolution on the proper classification for all SWMUs by EPA and NYSDEC. The Army is 
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LIST OF SWMUs AND AOCs IDENTIFIED AT SENECA ARMY DEPOT 

SEAD- 1 !Hazardous Waste Container Storage Facility: Bldg. 307 

SEAD- 2 IPCB Transformer Storage: Bldg. 301 

SEAD- 3a ~ncinerator Cooling Water Pond 

SEAD- 4c !Munitions Washout Facility Leach Field 

SEAD- 5 Sewage Sludge Waste Pile 

SEAD- 6a ~bandoned Ash Landfill 

SEAD- 7 Shale Pit 

SEAD- ga Non-Combustible Fill Area 

SEAD- 9 Old Scrap Wood Site 

SEAD-10 !Present Scrap Wood Site 

SEAD-11 b Old Construction Debris Landfill 

SEAD-12 !Radioactive Waste Burial Sites (3) 

SEAD-13b IIRFNA Disposal Site 

SEAD-14a !Refuse Burning Pits 

SEAD-15a Abandoned Incinerator Building 

SEAD-16c !Abandoned Deactivation Furnace: Bldg. S-311 

SEAD-17c !Existing Deactivation Furnace: Bldg. 367 

SEAD-18 !Classified Document Incinerator: Bldg. 709 

SEAD-19 !Classified Document Incinerator: Bldg. 801 

SEAD-20 1.5ewage Treatment Plant No. 4 

SEAD-21 Sewage Treatment Plant No. 715 

SEAD-22 !Sewage Treatment Plant No. 314 

SEAD-23a pPen Burning Facility 

SEAD-24c !Abandoned Powder Burning Pit 

SEAD-25c !Fire Training and Demonstration Pad 
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3.3.2 Data Types 

The types of data that will be obtained during the ESI include: 
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• Matrices: Soil, groundwater, surface water, sediment, soil gas, and air (monitoring for health 

and safety purposes only) 

• Concentrations: Primarily environmental levels with medium levels possibly encountered at 

sources or release points. 

• Parameters: Geophysical surveys, soil gas surveys, field instrument readings, visual observation 

of soils and geophysical anomalies, chemical analyses performed in accordance with NYSDEC 

CLP Statements of Work and other analytical method procedures. 

• Quality assurance data from equipment blanks, duplicates, splits, and trip blanks prepared in the 

field and laboratory-generated method blanks, duplicates, and matrix spike/matrix spike 

duplicates. 

• Sample types: Grab samples will almost always be obtained. Composite samples will only be 

obtained from test pits excavated into berms. 

• Geophysical instruments will be used to measure depth to groundwater, and locate subsurface 

anomalies. Electromagnetic, seismic refraction, and ground penetrating radar techniques will be 

used. 

3.3.3 Data Quality Needs 

Data quality varies depending on the types and uses of data that are obtained. Each task of the ESI field 

work will produce data of different quality. Data quality is based on three factors: appropriate analytical 

levels, contaminants of concern, and required detection limits. 

3.3.3.1 Appropriate Analytical Levels 

Appropriate analytical levels are determined by considering data uses. The analytical levels, as defined 

by the EPA (1987), which apply to this ESI are as follows: 
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• Level 1: Field screening using portable instruments, such as organic vapor monitoring, 

radiological measurements, and dust readings. These results are often not compound specific and 

not quantitative, but they are available in real time. They can be used to select samples for 

analysis and for field health and safety support. 

• Level 2: Field analyses using more sophisticated portable analytical instruments, such as 

gas chromatography for the soil gas analyses. Reliable qualitative and quantitative data can be 

obtained depending on the types of contaminants, sample matrices, and personnel skills. QA/QC 

data can be obtained by analyzing duplicate and blank samples. Level 2 data cannot be used for 

risk assessment calculations because the QA/QC requirements are not rigorous enough. 

• Level 3: Analysis by Standard Methods. The following analyses will be conducted using 

routine analytical methods; therefore, they will be reported as Level 3 data quality: explosives, 

herbicides, total petroleum hydrocarbons, nitrate, fluoride, PCB in Oil, and the VOC analysis 

Method 524.2. These analyses incorporate standard laboratory QA/QC practices and are 

described in numerous published sources such as SW-846, Standard Methods and ASTM 

procedures. 

• Level 4: Analyses in accordance with the EPA's Contract Laboratory Program. The following 

chemical analysis data for this ESI will be produced at Level 4: volatile and semivolatile organic 

compounds, heavy metals, cyanide, and pesticides/PCBs. These analyses will be performed 

according to the New York State Department of Environmental Conservation's CLP protocols 

stated in their Statement of Work. These protocols are considered equivalent to the U.S. EPA 

requirements for Level 4 data. Level 4 analysis are characterized by rigorous QA/QC 

requirements. The data package submittal from the laboratory contains all the raw data generated 

in the analysis, including mass spectral identification charts, mass spectral tuning data, spike 

recoveries, laboratory duplicate results, method black results, instrument calibration, and holding 

times documentation. 

3.3.3.2 Contaminants of Interest 

The contaminants of interest are described for each SWMU in Section 5 .2 of the Work Plan. These were 

used to select the analyses that will be performed at each SWMU. 

3.3.3.3 Required Detection Limits 

The chemical analysis results will be compared to the ARARs developed as part of the CERCLA 

investigations at the SEAD facility. The detection limits for the analytes, as presented in Section 7 .0 of 
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the Chemical Data Acquisition Program (Appendix C) are generally below the ARARs that will be used 

to evaluate whether each SWMU could be classified as a "No Action" SWMU. The only exception are 

the detection limits for the VOC CLP analysis. These limits are higher than the Maximum Contaminant 

Limits in the federal drinking water regulations. Therefore, if a SWMU could be classified as a "No 

Action" SWMU based on the chemical analyses proposed in Section 5.2 of the Work Plan, then 

groundwater samples would be obtained from all the monitoring wells at that SWMU and analyzed for 

VOCs using Method 524.2. The VOC analysis results would then be used to complete the SWMU 

classification. 

3.3.4 Data Quantity Needs 

In general, soil samples will be collected at locations suspected to be source areas, groundwater samples 

will be collected at locations considered to be downgradient of source areas. The number of soil samples 

to be collected is based upon engineering judgement and on understanding of the operations performed 

at the SWMU. For groundwater, one immediately downgradient well will be considered sufficient. 

The number of samples collected at each SWMU must be sufficient to meet the general site 

characterization objectives and satisfy the QA/QC requirements for data validation. 

Background groundwater, surface water, sediment, and soil samples will be obtained when possible at 

each SWMU. 

Each type of QA/QC sample that is prepared in the field (equipment blanks, duplicates, and matrix 

spike/matrix spike duplicates) will be obtained at a rate of 1 per 20 samples of each matrix. A trip blank 

for VOCs will be included with each cooler that contains samples to be analyzed for VOCs. Split 

samples, that will be sent to the Corps of Engineers QA Laboratory, will be prepared at a rate of 1 per 

20 samples for each matrix. 

3.3.S Evaluation of Samplin& and Analysis Options 

This section describes the information used to develop each field program and the proposed order in 

which the field program will be accomplished. 

3.3.S.1 Sampling and Analysis Components 

The type of surveys, matrices to be sampled, number of samples, and analysis methods used to 

characterize each SWMU for the ESI were selected based on: 
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• previous site characterization data, 

• prior activities, 

• chemicals of interest, and 

• existing site conditions. 

3.3.5.2 Sampling and Analysis Approach 
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The ESI of each SWMU will be performed in two major phases. Most of the work will be performed 

during the first phase, with all media (including the initial round of groundwater sampling) being 

sampled. Any SWMU that fails to show evidence of contamination will be subjected to a second phase 

of groundwater sampling and analysis using a method with lower detection limits to verify that any Phase 

I groundwater "Non-Detects" meet groundwater criteria. Such evidence of a lack of contamination 

through two rounds of analysis would form the basis for a recommendation of "No Action" . The 

proposed approach to complete the ESI at each SWMU is as follows: 

Phase I 

• UXO clearance. 

• Perform geophysical, then soil gas surveys. 

• Excavate geophysical anomalies and perform other test pit excavations. Collect samples for 

chemical analysis. Ship samples to laboratory. 

• Perform borings and install monitoring wells. Select soil samples for chemical analysis . Ship 

samples to laboratory. 

• Develop monitoring wells. 

• Measure water levels at each SWMU. 

• Obtain surface soil, groundwater, surface water and sediment samples. Ship samples to 

laboratory. 

• Validate chemical analysis data. 

• Perform evaluation of SWMUs to identify SWMUs that could be classified as "No Action". 

Phase Il 

• Sample groundwater from all the monitoring wells at potential "No Action" SWMUs, then send 

samples to laboratory for voe analysis by Method 524.2. 

• Validate voe analysis data performed by Method 524.2. 

• Complete SWMU evaluations. 
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Report 

• Prepare ESI report. 
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3.4 STAGE 3: DESIGN OF DATA COLLECTION PROGRAM 

The details of the data collection program are presented in Section 5.2 of the Work Plan for each SWMU. 
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