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1.1 PURPOSE 
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Engineering-Science, Inc. (ES) 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 fifteen 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 fifteen 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 a Remedial Investigation/Feasibility Study 

(RI/FS) investigation. It will be more descriptive than a RCRA Facility Assessment (RF A) sampling 

visit, and less detailed than the full RI/FS investigation process . Since ESis are being conducted at each 

of the 15 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 the 15 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) will 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 RI/FS will be performed to gain additional 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 AOC 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. 

SEAD anticipates that the site investigation may reveal that one or more of the fifteen AOC 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 AOC 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 Section 10.9 of the IAG . 

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 "to 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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SWMU Closure normally performed under RCRA guidelines has been deferred when SEAD wa/ 

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

a "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" (AOC). 

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. AOC 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 original 69 SWMUs were identified in the SWMU Classification Report (SCR), prepared by ERCE 

(1991) presented on Table 1-1. Three additional SWMUs at SEAD have been identified by SEAD (70, 

71 , 72) bringing ghe total to 72. The fifteen units that are the subject of this investigations are presented 

in Table 1-2. 

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 15) and an RI/FS at the Open Burn Facility (SEAD-23). 
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TABLE 1-1 

LIST OF SWMUs AND AOC IDENTIFIED AT SENECA ARMY DEPOT 

CSWMU/AOC 
I: Designation 

SEAD- 1 

SEAD- 2 

SEAD- 3a 

SEAD- 4 

SEAD- 5 

SEAD- 6a 

SEAD- 7 

SEAD- ga 

SEAD- 9 

SEAD-10 

SEAD-11 

SEAD-12 

SEAD-13 

SEAD-14a 

SEAD-15a 

SEAD-16 

SEAD-17 

SEAD-18 

SEAD-19 

SEAD-20 

SEAD-21 

SEAD-22 

SEAD-23a 

SEAD-24 

SEAD-25 

April 1993 

~ 

Title 

!Hazardous Waste Container Storage Facility: Bldg. 307 

IPCB Transformer Storage: Bldg. 301 

OCncinerator Cooling Water Pond 

Munitions Washout Facility Leach Field 

Sewage Sludge Waste Pile 

!Abandoned Ash Landfill 

Shale Pit 

Non-Combustible Fill Area 

bid Scrap Wood Site 

Present Scrap Wood Site 

Old Construction Debris Landfill 

Radioactive Waste Burial Sites (3) 

IRFNA Disposal Site 

Refuse Burning Pits 

Abandoned Incinerator Building 

!Abandoned Deactivation Furnace: Bldg. S-311 

!Existing Deactivation Furnace: Bldg. 367 

!Classified Document Incinerator: Bldg. 709 

!Classified Document Incinerator: Bldg. 801 

Sewage Treatment Plant No. 4 

LSewage Treatment Plant No. 715 

Sewage Treatment Plant No. 314 

pPen Burning Facility 

!Abandoned Powder Burning Pit 

IFire Training and Demonstration Pad 
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TABLE 1-1 (Cont.) 

LIST OF SWMUs AND AOC IDENTIFIED AT SENECA ARMY DEPOT 

SWMU/AOC 
Designation 

SEAD-26 

SEAD-27 

SEAD-28 

SEAD-29 

SEAD-30 

SEAD-31 

SEAD-32 

SEAD-33 

SEAD-34 

SEAD-35 

SEAD-36 

SEAD-37 

SEAD-38 

SEAD-39 

SEAD-40 

SEAD-41 

SEAD-42 

SEAD-43 

SEAD-44 

SEAD-45 

SEAD-46 

SEAD-47 

SEAD-48 

SEAD-49 

SEAD-50 

April 1993 

Title 

Fire Training Pit and Area 

Bldg. 360 Steam Cleaning Waste Tank 

Bldg. 360 Underground Waste Oil Tanks (2) 

!Bldg. 732 Underground Waste Oil Tank 

Bldg. 118 Underground Waste Oil Tank 

Bldg. 117 Underground Waste Oil Tank 

Bld8. 718 Underground Waste Oil Tanks (2) 

Bldg. 121 Underground Waste Oil Tank 

Bldg. 319 Underground Waste Oil Tanks (2) 

!Bldg. 718 Waste Oil-Burning Boilers (3) 

!Bldg. 121 Waste Oil-Burning Boilers (2) 

!Bldg. 319 Waste Oil-Burning Boiler 

!Bldg. 2079 Boiler Blowdown Leach Pit 

Bldg. 121 Boiler Blowdown Leach Pit 

Bldg. 319 Boiler Blowdown Leach Pit 

Bldg. 718 Boiler Blowdown Leach Pit 

!Preventive Medicine Lab 

!Old Missile Propellant Test Lab (Bldg. 606) 

!Quality Assurance Test Lab 

!Open Detonation Facility 

Small Arms Range 

Radiation Calibration Source Storage (Bldgs. 321 and 806) 

Pitchblend Storage Bunkers 

Columbite Ore Storage (Bldg. 356) 

Tank Farm 
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TABLE 1-1 (Cont.) 

LIST OF SWMUs AND AOC IDENTIFIED AT SENECA ARMY DEPOT 

llllt; Title 

SEAD-51 !Herbicide Usage - perimeter of high security area 

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

SEAD-53 Munitions Storage Igloos 

SEAD-54 !Asbestos Storage Igloos 

SEAD-55 rl'annin Storage Igloos 

SEAD-56 !Herbicide and Pesticide Storage 

SEAD-57 !Explosive Ordnance Disposal Area 

SEAD-58 !Booster Station (Building 2131) 

SEAD-59 IF ill Area (West of Building 135) 

SEAD-60 Oil 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 Alledged Paint Disposal Area 

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

NOTES: • These units have already been identified as AOC and RI/FS activities have been initiated at these sites. 
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TABLE 1-2 

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

Designation 

SEAD-5 

SEAD-9 

SEAD-12A & B 

SEAD-43, 56, 
and 69 

SEAD-44A & B 

SEAD-50 

SEAD-58 

SEAD-59 

SEAD-60 

SEAD-62 

SEAD-63 

SEAD-64A, B, 
C, and D 

SEAD-67 

SEAD-71 

SEAD-72 

April 1993 

Title 
<··•···••+ 

Sewage Sludge Waste Piles 

Old Scrap Wood Site 

Radioactive Waste Burial Sites 

Building 606 - Old Missile Propellant Test Lab, Herbicide/Pesticide Storage, 
and Building 606 Disposal Area 

Quality Assurance Test Laboratory 

Tank Farm 

Debris Area Near Booster Station 2131 

Fill Area West of Building 135 

Oil Discharge Adjacent to Building 609 

Nicotine Sulfate Disposal Area near Buildings 606 or 612 

Miscellaneous Components Burial Site 

Garbage Disposal Areas 

Dump Site East of STP No. 4 

Fill Area Adjacent to Building T-2110 

Rumored Paint and Solvent Burial Pit 
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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 

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 

fifteen SWMUs scheduled for investigation under this Work Plan. 

The Army is investigating SWMUs that have been determined to be Areas of Concern as determined by 

the findings of the SWMU Classification Report (ERCE 1991) and the negotiations with EPA and 

NYSDEC. The current Work Plan proposes to investigate all of the SWMUs that have been listed in 

Table 1-2. 

1.5 WORK PLAN ORGANIZATION 

This Work Plan consists of five sections and four 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 (Sampling Plan) provides a description of each SWMU, 

identifies the former or current operating procedures, and describes the sampling locations, the rationale, 

logistics, and frequency for the samples, as well as the analytical program to be implemented at each 

SWMU. Section 5.0 (Project Management Schedule and Reports) 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 (Scope of Work) contains the scope of work for this investigation. 
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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-southwesterly. 

2.2 PHYSICAL SETTING 

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

located in 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 forms 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 corner. The depot's surface generally consists 

of a west and north sloping surface. 

2.4 GEOWGIC 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 gently to the 

south at a rate of approximately 35 feet per mile, and show little evidence of tectonic disturbance by 

folding or faulting . 
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Locally, the bedrock is a soft, grey, fissile , highly jointed shale that is the upper member of the Hamilton 

Group . Figure 2-2 is the stratigraphic section of Paleozoic rocks of Central New York. The shale 

contains interbeds of calcareous shale and limestone. The shale is extensively jointed and weathered at 

the contact with overlying tills. Joint spacings are from 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 the bedrock across the site. 

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 has a high percentage of clay, as they were derived from the under! ying 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 from 3 % to 8 % . 

Table 2-1 compares the average metal concentrations in soils based upon a total of 8 background sample 

collected during Phase I RI/FS investigations at the Ash Landfill and Open Burning Grounds at Seneca 

Army Depot. These data show a wide range in metal concentrations for many of the primary metals 

found within these clay rich soils . Additional background samples will continue to be collected to help 

refine the present understanding of metals concentrations in the site soils. 

2.5 HYDROGEOLOGY 

2.5.1 

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. Overall , 

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

potable water. 
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"New MIiford" Formation-sandstone, shale. 
Gardeeu Formation-shale,, siltstone: Rorlcks Glen 
Shale. 
Slide Mountain Formation-sandstone, shale, con, 
glomerate. 
Beers Hill Shale: Grimes Siltstone; Dunn Hill, Mill• 
port, and Moreland Shales 

SONYEA GROUP 
200-1 000 ft. (60-300 m.) 

In west: Cashaqua and Middlesex Shales. 
In east: Rye Point Shale; Rock Stream !"Enfield") 
Siltstone; Pulteney, Sawmill Cree k, Johns Creek, and 
Montour Shales. 

GENESEE GROUP AND TULLY LIMESTONE 
200-1000 ft . (60-300 m.) 

West River Shale; Genundewa Limestone: Penn Yan 
and Geneseo Shales; all except Geneseo replaced 
eastwardly by Ithaca Formation-shale, siltstone 
and Sherburne Siltstone. 

;:::: Oneonta Formation-shale, sandstone. 
Unadilla Formation-shale, siltstone. LOWtr tvo-thlrds of section ts , 
T II LI t fossiliferous, soft gray c1 lc1rt-
u Y mes one. ous sh1le1 upptr third highly frl• 

ablt but ltss ulcartous and 
>'<>scow 1h11, O!_ fosslltftrous. Staining by tron 

HAMILTON GROUP oxld, very c01m10n."- toncrttlons 
600,1500 ft. (180-460 m.) pros·enl' In gmter 1bund1nct In 

Moscow Formation-In west: Windom and Kashong !.,o;•~~:!•o~~r
1
~hJ~t.~•!~~~~~n . 

Shales, Mente th Limestone Members; In east: Coop• Joints par,11,1. tlght~y sul,d, 
erstown Shale Member, Portland Point Limestone trending N,65'E. and H,25'-JO'V. 
Member. 
Ludlowvllle Formation-In west: Deep Run Shale, Lowtr btds or, thinly llolntted, 
Tichenor Llmesto~e. Wanakah and Ledyard Shale ·a. ~!:~!;~0~:;!~•0!~~l!W~7~!;d'~:l~ 

c Me.moers, . Centenie1a Limestone Memoer. rn east: ;~ cartous black sh11ts 13 to Jo cant!-
.~ King Ferry Shale end other members, Stone 'Mill ,~ .,.t, n thick and rich In corals and 
:S Sandstone Member. & brachiopodsJ hard hytn rtsponslblt 

u > , ... for falls and cucadts , Hlddlt beds 
0 ~ Skaneateles Formation-In west: levanna Shale and - 1r, lus ross f1f frrous, sort gray 
8 ., Stafford Limestone Members; In east: Butternut, ~ Ludl owvfl It sh, I. 4l! lrtn1ctous sh1lts. rich In cone rt-
...., -~ P?mpey, and Delphi Station Shale Members, Motl• !l~!i ~~l~·~:~~:t!~:sr:;.~~~ om-
~ ::E ville Sandstone Member. Upp,r beds !Tichenor llmestont --

Marcellus Formation-In west: Oakta Creek Shale bir) or, th n, Irregularly brddtd 
Member; In mt: Cardiff and Chittenango Shale :~:; ~~~•:,~~~!~\!]~~;.~~~: 
Members, Cherry Valley Limestone and Union coars,11 tutur.d, ,nd_fossfll• 
Springs Shale Members. ftrous, Joints parolltl ·5 to 50 
Panther Mountain Formation-shale, siltstone, sand• ~:~t[j:1;:'." •Part, wrll dtvelop,~ 
~L . 

. 81111 btds con,posed or dork ffs-
ONONDAGA LIMESTONE AND ORISKANY SAN DSTONE sflt sh·11,. Upper shalt riort cil-

75•150 It. (23-45 m.) n:-,:~~~~.9~:;!~. toJ::~:s~,[~~• 
Onondaga Limestone-Seneca, Morehouse (cherty) Sklnulrlu sh,lt 56! H,75'E. and H.JO'W.; dhgon1l Joints 

~ and Nedrow Limestone Members. Edeecliff chertv 11.SO'E. Joints sealed, por,1111 ,nd 
,.-.. - :· · •· · - · • • • . , ... . spiced 1S ctnthneters to 1. 2 Mters 

Limestone Member, local b1oherms. ,port. 
Oriskany Sandstone. 

C 

.~ Black, shte11h, bt twtnous shalt 
g w1th occasional lh,estont layers In 
it; HELDERBERG GROUP sequenct, and containing zonrs rich 
o 0-200 ft. (0,60 m.) In Iron sulfldts or c1lc1nous con-
~ C M Ha rcl!l lus sh,1t 1S crttlons, often wtth upt.1rlln st.rue-
~ oeymans and ariJlus Limestones; Rondout Dole• turos ; vrry flssflr, 1ron-st,lnrd and 
_g stone. ;ray whtn wutht"d · ·Joint pattern • 

H. 25-V. , H,65•£;, 2.5 ctnt1Mttrs to 

, AKRON DOLOSTONE, COBLESKILL LIMESTONE, l .Z 1111 t~rs apart. 
~ AND SALINA GROUP 

700-1000 ft. (210-300 m.) 
Akron Oolostone; Bertie Formetlon-<lolostone, shale. 
Camillus and Syracuse Formations-shale, dolo• 
stone, gypsum, salt. 
Cobleskill Limestone; Bertie and Camillus Forma• 
tlons-<1olostone, shale, 
Syracuse f'ormatlon-dolostone, shale, gypsum, salt. 

-~ Vernon Formation-shale, dolo~lone . 
.2 

. ~ LOCKPORT GROUP 
~ 80-175 ft. (25-55 m.) 

(/J g- Oak Orchard and Peniield Doiostones, both repiaced m eastwardly by Sconondoa Formation-limestone, 
JJ Z dolostone .. 

m m CLINTON GROUP 
C') 150-325 IL (4DJOO-m.~ -

0 )> Demi Dolostone; Rochester~-_ 
Z ~ Irondequoit Llmestone;·W111lamson Shale; Wolcott 
)> )> Furnace Hematite; Wolcott Limestone; Sodus Shale; 

1 """ Bear Creek Shale; Wellington Limestone: Furnace-
J.J c ville Hematite; Maplewood Sh~le; Kodak Sandstone. 

CD ~ -~ Herkimer Sandstone; Kirkland Hematite; Willowvale m -< ,g Shale; Westmoreland Hematite; Sauquolt Formation 
c:, . ~ -sandstone, shale; Oneida Conglomera te. 

JJ CJ i 
0 m ...., MED INA GROUP AND QUEENSTON FORMATION 

0-900 ft. (0-270 m.) 
() 

0
-o Medina Group: Grimbsy Formation-sandstone, shale . 

A Queenston Formation-shale, siltstone. 
~ m ,,.,. --1 ;:: Undifferentiated Medina Group and Queenston 
G'l u.1 Formation. z -i ~ mm JJ C !lJ _ JJ ·~ LORRAINE GROUP 
z ~ Q ·~ 700-900 ft. (210-270 m.) 
':'I - ~ 5 Oswego Sandstone. 
~ G) :::::.. :;; Pulaski and Whetstone Gulf Formations-siltstone, 
iii JJ C ·g; sha le. 
~ ► r ::, 
_m -U C TRENTON GROUP 
Z :::c (/) C {v 100,JQQ ft, (JQ,9Q rn.) 
r> -< ., -~ Utica Shale. 
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TABLE 2-1 
AVERAGE BACKGROUND CONCENTRATIONS OF SELECTED 

HEAVY METALS IN SOILS 
8 SAMPLES TOT AL (1) 

TOTAL# 
STANDARD ABOVE 

PARAMETER MINIMUM MAXIMUM AVERAGE DEVIATION ND (2) 

Aluminum 7160.0 20500.0 14630.0 4465.8 8 
Antimony 5.7 5.7 5.7 0.0 1 
Arsenic 3.8 6.1 4.8 0.8 7 
Barium 39.9 136.0 87.0 29.2 8 
Beryllium 0.5 1.4 1.0 0.3 8 
Cadmium 1.5 2.9 2.2 0.4 8 
Calcium 2860.0 104000.0 44147.5 43238.8 8 
Chromium 11.2 30.1 22.3 6.4 8 
Cobalt 8.1 18.4 13.7 3.0 8 
Copper 16.2 32.7 23.5 4.8 8 
Iron 17300.0 37200.0 29512.5 7032.1 8 

Lead 7.8 14.5 11.3 2.0 8 
Magnesium 5850.0 17000.0 8958.8 3638.3 8 
Manganese 514.0 1130.0 824.5 196.7 8 

Mercury 0.04 0.09 0.06 0.02 7 

Nickel 19.0 49.3 37.0 10.7 8 

Potassium 1050.0 2110.0 1493.8 365.3 8 

Selenium ND ND ND ND 0 
Silver ND ND ND ND 0 

Sodium 75.3 116.0 96.9 17.5 4 

Thallium ND ND ND ND 0 

Vanadium 12.9 32.2 21.8 5.8 8 

Zinc 74.8 126.0 90.0 15.3 8 

Cyanide ND ND ND ND 0 

NOTES: 
!)Background soil samples collected from Phase I RI/FS investigations at the Ash Landfill 
(7 samples) and Open Burning Grounds (1 sample) at Seneca Army Depot. 
2) ND indicates Non-Detect limit. · 
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A substantial amount of information concerning the 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 individu;tl 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. 

As of 1951, 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 produces water 

from 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 southeast of 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 the-Devonian shales of the 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 interbedded limestone at depth. In 

general, as the depth of penetration into the shale is increased beyond approximately 100 feet, the yields 

decrease unless limestone interbeds are 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 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. 
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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 previous studies only a small number of wells in the region 

adjacent to SEAD produce water from limestone interbeds, 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 

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 

of SEAD produces water from a calcarious shale. Another well, located within the southern boundary 

of SEAD, produces water from the glacial till. Data for six of the eight wells revealed that well yields 

ranged from 1 to 10 gpm with the southern most well having the highest yield (Crain 1974). There was 

no information regarding yields for one of the northeastern wells and the second well located within 

SEAD' s boundary. 

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

supply (Crain 1974). 

Since groundwater flow is anticipated to follow the topography, the estimated direction of groundwater 

flow on SEAD is shown on Figure 2-4. 
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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 area of SEAD drains 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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3.1 INTRODUCTION 
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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 fifteen 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 of 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 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 Identification and 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) that 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 fo r 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 4 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 

5 Sewage Infiltration, 
Sludge Erosion 
Waste Piles 

9 Old Scrap Infiltration, 
Wood/Fill Erosion 
Area, 
Debris 

12A Burial Pits, Infiltration 
Debris 

TABLE3-1 
CONCEPTUAL MODELS FOR SWMUS 

Secondary Exposure Exposure 
Sources Media Routes Human 

Area 
Residents 

Soil Soil, Ingestion 
Ground-
water Inhalation 

Dermal 
Contact 

Soil Soil, Ingestion 
Ground-
water Inhalation 

Dermal 
Contact 

Soil Soil, Ingestion 
Ground-
water, Inhalation 
Surface 
Water Dermal 

Contact 

Receptor 

Biota 

On-Site 
Workers Terrestrial Aquatic 

• • 
• • 
• • 

• • 
• • 
• • 

• • • 
• • 
• • • 



SEAD Primary 
Primary Release 
Sources Mechanisms 

12B Burial Pits, Infiltration, 
Tank Leaks 

43, 56, Propellant Munitions 
and 69 Test Lab , Infiltration, 

Herbicide/ Leaks, Pro-
Pesticide pellant 
Facility, Testing, 
Tank, Herbicide/ 
Drums, Pesticide 
Debris Handling 

44A Berms, Infiltration, 
Munitions, Destruction 
Test Lab of Explo-

sives 

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

Secondary Exposure Exposure 
Sources Media Routes 

Area 

Human 

Residents 

Soil, Soil, Ingestion 
Ground- Ground-
water water Inhalation 

Dermal 
Contact 

Soil , Air, 
Ingestion 

Ground- Soil, 
water, Ground-

Inhalation 
Surface water, 
Water Surface 

Dermal 
Water 

Contact 

Ingestion 
Soil Soil, 

Ground- Inhalation 
water, 
Surface Dermal 
Water Contact 

I 
Receptor 

Biota 

On-Site 
Workers Terrestrial Aquatic 

• • 
• • 
• • 

• • • 
• • 
• • • 

• • • 
• • 
• • • 



SEAD Primary 
Primary Release 
Sources Mechanisms 

44B Munitions, Infiltration, 
Test Lab Destruction 

of Explo-
sives 

50 Tanks Infiltration, 
Spills, 
Leaks 

58 Debris, Infil tration, 
Possible Leaks 
Burial Pits, 
Drums, 
Cans 

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

Secondary Exposure Exposure 
Sources Media Routes 

Area 

Human 

Residents 

Soil Soil , Ingestion 
Surface 
Water, Inhalation 
Ground-
water Dermal 

Contact 

Soil Air, Soil, Ingestion 

Ground-
Inhalation • water, 

Surface Dermal 
Water Contact 

Ingestion 
Soil Soil, 

Ground- Inhalation 
water, 
Surface Dermal 
Water Contact 

Receptor 

Biota 

On-Site 
Workers Terrestrial Aquatic 

• • • 
• • 
• • • 

• • • 
• • 
• • • 

• • • 
• • 
• • • 



SEAD Primary 
Primary Release 
Sources Mechanisms 

59 Debris, Infiltration 
Fill Area 

60 Oil Spill Infiltration 

62 Drums Infiltration, 
Leaks 

TABLE 3-1 (CON'T) 
CONCEPTUAL MODELS FOR SWMUS 

Secondary Exposure Exposure 
Sources Media Routes 

Area 

Human 

Residents 

Soil Soil, Ingestion 
Ground-
water Inhalation 

Dermal 
Contact 

Soil Ingestion 
Soil, 
Ground- Inhalation 
water, 
Surface Dermal 
Water Contact 

Soil Ingestion 

Soil, Inhalation 
Ground-
water Dermal 

Contact 

Receptor 

Biota 

On-Site 
Workers Terrestrial Aquatic 

• • 
• • 
• • 

• • • 
• • 
• • • 

• • • 
• • 
• • • 



SEAD Primary 
Primary Release 
Sources Mechanisms 

63 Debris, Infiltration 
Burial Pits 

64A Landfill Infiltration 

64B Landfill Infiltration 

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

Secondary Exposure Exposure 
Sources Media Routes 

Area 

Human 

Residents 

Soil Soil, Ingestion 
Ground-
water, Inhalation 
Surface 
Water Dermal 

Contact 

Soil Soil , 
Ingestion 

Ground-
Inhalation 

water 

Dermal 
Contact 

Ingestion 
Soil Soil, 

Ground- Inhalation 
water, 
Surface Dermal 
Water Contact 

Receptor 

Biota 

On-Site 
Workers Terrestrial Aquatic 

• • • 
• • 
• • • 

• • 
• • 
• • 

• • • 
• • 
• • • 



SEAD Primary 
Primary Release 
Sources Mechanisms 

64C Proposed Infiltration 
Landfill 

64D Landfill Infiltration 

67 Waste Piles Infiltration, 
Erosion 

TABLE 3-1 (CON'T) 
CONCEPTUAL MODELS FOR SWMUS 

Secondary Exposure Exposure 
Sources Media Routes 

Area 

Human 

Residents 

Soil Soil , Ingestion 
Ground-
water Inhalation 

Dermal 
Contact 

Soil Soil Ingestion 

Ground-
Inhalation 

water 

Dermal 
Contact 

Ingestion 
Soil Soil, 

Ground- Inhalation 
water, 
Surface Dermal 
Water Contact 

Receptor 

Biota 

On-Site 
Workers Terrestrial Aquatic 

• • 
• • 
• • 

• • 
• • 
• • 

• • • 
• • 
• • • 



SEAD Primary 
Primary Release 
Sources Mechanisms 

71 Debris, Infiltration 
Fill Area 

72 Disposal Infiltration, 
Pit, Solvent Leaks 
and Paint 
Cans 

SWMUPLN .Fin 

TABLE 3-1 (CON'T) 
CONCEPTUAL MODELS FOR SWMUS 

Secondary Exposure Exposure 
Sources Media Routes 

Area 

Human 

Residents 

Soil Soil, Ingestion 
Ground-
water Inhalation 

Surface 
Water Dermal 

Contact 

Ingestion 
Soil Soil, 

Ground- Inhalation 
water 

Dermal 
Contact 

Receptor 

Biota 

On-Site 
Workers Terrestrial Aquatic 

• • • 
• • 
• • • 

• • 
• • 
• • 



Woriq,lan for CERCLA lnve,tigation of 15 Solid Wasw Management Units 

Seneca Army Depot, Romuha, New Yorlc 

3.'3.2 Data Types 

Delivery Order 0009, Engineering-Science Project No.: 720445-01002 
Submittal : Draft 

The types of data that will be obtained during the ESI include: 

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

purposes only) 

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

sources or release points. 

• Parameters: Geophysical 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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Workplan for CERCIA lnveatigation of 15 Solid Wa.ote Management Units 

Seneca Army Depot, Romului , New York 

Delivery Order 0009, Engineering-Science Project No. : 720445-01002 

Submillal: Draft 

• 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, 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 Sections 4.1.2 through 4 .15.2 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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Workplan for CERCLA lnveatigatioo of 15 Solid Waste Management Units 

Seneca Army Depot, Romulus, New York 
Delivery Order 0009, E.ngineering-Science Project No.: 720445-01002 

Submittal : Draft 

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 Sections 4.1.5 through 4.15.5 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 sample from each 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 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.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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Woricplan for CERCIA lnve11tigatioo of 15 Solid Wa1te Management Unit, 

Seneca Army Depot, Romulua , New Yorlc 

• previous site characterization data, 

• prior activities , 

• chemicals of interest, and 

• existing site conditions. 

3.3.5.2 Sampling and Analysis Approach 

Delivery Order 0009, Engineering-Science Project No.: 720445--01002 

Submittal: Draft 

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 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" do actually meet 

groundwater criteria. Such evidence of a lack of contamination through two rounds of analysis would 

form the basis for recommendation of "No Action". The proposed approach to complete the ESI at each 

SWMU is as follows: 

Phase I 

• UXO clearance. 

• Perform geophysical 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 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 VOC analysis data performed by Method 524.2. 

• Complete SWMU evaluations. 
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Worlq,lan for CERCLA lnveatigatioo of 15 Solid Wa,te Management Unilll 
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Report 

• Prepare ESI report. 

Delivery Order 0009, F.ngineering-Science Project No.: 720445--01002 

Submittal: Draft 

3.4 DQO STAGE 3: DESIGN OF DATA COLLECTION PROGRAM 

The details of the data collection program for each SWMU are presented in Sections 4.1 through 4.15 

of the Work Plan. 
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Wortplan for CHRCLA Investigation or 15 Solid Waste Management Uniu 
Seneca Army Depo~ Romulus, N""' York 

4.0 SAMPLING PLAN 

Delivery Order 0009, Hngineering-Science Project No: 720445-01002 
Submittal: Dra[t 

This section describes the field and analytical work, along with the report preparation, to be 

performed during investigation of the 15 SWMUs. The approach of this workplan is to 

investigate areas likely to have been impacted by a release of hazardous constituents . Sample 

locations are concentrated in source areas or in presumed upgradient locations to establish 

background conditions. Engineering-Science has estimated groundwater flow directions based 

primarily on topography and to some extent on proximity to surface water. The site plans for 

the 15 SWMUs are shown in Figure 2-4 and Figures 4-1 through 4-21. 

Three types of geophysical techniques will be utilized at many of the 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.) 

The investigation of the 15 SWMUs will involve geophysics and the sampling of soil, 

sediment, surface water, and groundwater, although not all medias will be sampled at each 

SWMU. Soil borings will be utilized to evaluate the site stratigraphy and to provide soil 

samples for chemical analysis. Test pits will be utilized during these investigations to evaluate 

subsurface stratigraphy and/or to provide samples for chemical analysis. Monitoring wells will 

be installed and sampled during these SWMU investigations to establish groundwater flow 

directions and to evaluate the impact upon the groundwater system. Where appropriate, 

surface water and surface sediment samples will be collected. Three types of geophysical 

surveys will be performed during the SWMU investigations, seismic refraction, ground 

penetrating radar (GPR), and electromagnetic methods (EM). 

Chemical constituents of concern for this investigation are summarized in Table 4-1. The 

analytical methods utilized at each SWMU, and the rationale for selection of each analytical 

method are presented in Table 4-2. Table 4-3 presents a summary of samples to be collected 
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Woriq,lan for CERCIA ln-tiption 15 Solid Waate Managemait Unit& 
Senec11 Anny Depot, Romulua, New Yon: 

Delivery Onler 0009, Engineering-Science Project No.: 720445-01002 
Submittal: Draft 

TABLE 4-1 

SUMMARY OF CHEMICAL CONSTITUENTS OF CONCERN 

Material Managed 
at SEAD Chemical Group 

1. Propellants, Heavy metals 
Explosives and Semi-voltile organic compounds (SVOs) 
Pyrotechnics (PEP) Explosives 

2. Solvents Volatile organic compounds (VOCs) 
Semi-volatile organic compounds (SVOs) 

3. Oils Petroleum hydrocarbons (TPH) 

6. Transformer Oil Polychlorinated biphenyls (PCBs) 

7. Herbicides Herbicides 

8. Pesticides Pesticides 

9. Sludge Heavy metals 
Semi-volatile organic compounds (SVOs) 
Nitrates 
Volatile Organic Compounds 

10. Radioactive Radionuclides 

April , 1993 

Analytical/ 
Method:( 

TAL Metals 
TCL SVOs 
8330 

TCL VOCs, 524.2 
TCL SVOs 

PCB in oil 8080, 418.1 

TCL Pest. /PCB 

8150 

TCL Pest. /PCB 

TAL Metals 
TCL SVOs 
353.2 
TCL VOCs, 524.2 

9310 
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Woricplan for CERClA Investigation 15 Solid Wute Management Units 
Seneca Anny Depot, Romulus, New York 

TABLE 4-2 

Delivery Order 0009, F.nginccring-ScicnceProjcct No. 720445-01002 
Submittal: Draft 

SMWU - SPECIFIC EPA ANALYTICAL METHODS AND SELECTION RATIONALE 

SEADS 

SEAD9 

SEAD 
12A + B 

April, 1993 

X 

X 

X 

X X X 

X X X 

X X X 

.. 1:•:•:•.;••:-:,.:•::,:;:;:;:::/::::•:•:• 

353.2 418.1 
NOj TPH 

X 

X 

. ·,:, •:•:·:•:•:·:•:,.::,· 1 · .:::,:::,i:::,,,,.,.•:::•.•: . . •:::.:,:::,:,:-,:,: 
9310 · ' Selection Rationale 
Gr~& 
Gross B 
Ra.dlo-
activity 

X 

Sewage sludge 
disposed of here 
(SVOs, voes, heavy 
metals, and 353.2). 
Heavy metals and 
nitrates detected in 
sludge. 

Fire training, landfill, 
and scrapwood/fire­
wood site. 

Radioactive wastes 
may be buried here. 
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Workplan for CERCLA Investigation 15 Solid Wute Management Unita 
Seneca Army Depot, Romulua, New York 

SMWU/ 
AOC 

SEAD 
43, 56, 
69 

SEAD 
44 
A+B 

SEAD 
50 

SEAD 
58 

April, 1993 

siso I s:faa' . ., :::+ci 
Herbicides &ptiistves ,., , ·svoi 

X X X 

X X 

X 

X 

tCL 
vdes 

::: 

X 

X 

X 

X 

TAL ­
Metais \ 
and .... )} 

ttt 
PektcictMCB 

353.i 
NO, 

418.1 
TPH 

Delive,y Order 0009, Engineering-Science Project No. 720445-01002 

Submittal: Draft 

Selection Rationale 

~~~~iii:::: lj >,L ..... : ... : .. :::, : ... ,, ..... 

9310 
Gros.5& 
Gro~ .a 
Radio-

··· ~S~Yil)' . ' .·.• h • 

X X 

X X 

X X 

X X 

X 

X 

X 
(only at 
SB43-4) 

Pyrotechnic, 
explosive, and 
propellant (PEP) 
materials tested here 
(8330, SVOs and 
heavymetals) and 
breakdown products 
(353.2) may be 
present 
herbicides/pesticides 
were managed here 
and may have been 
spilled. 

PEP materials tested 
here (8330, SVOs, 
and heavymetals) and 
breakdown products 
may be present. 

Minerals, ores, and 
asbestos stored here. 

DDT possible 
disposed of here 
(SVOs, voes, heavy 
metals). 
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Woricplan for CERCI.A Investigation 15 Solid Wutc Management Unit,, 

Seneca Anny Depot, Romulus, New Y orlc 

:i~tr ~Ill~!' :~ !lif f 
SEAD X 
59 --
SEAD X 
60 --
SEAD I X X 
62 --
SEAD X 
63 

--
SEAD X 
64 
A,B,C,D 

- -
SEAD X 
67 --
SEAD X 
70 --
SEAD X 
71 

April, 1!193 

X 

X 

X 

X 

X 

X 

X 

X 

I t!i:~~ rwt;i 
:,: 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

Delivery Order 0009, Engineering-Science Project No. 720445-01002 

Submittal: Draft 

.. ·. . •·. :-· ":'_ .·.·.·.··•· 1 ······:t:·i·•·:t?,:•/•} '""!"'"'"''••:::• ··•·•·· .. :·• .... ·.· ..... ·.· ·•·••i:;:.'••·i,ii·••:•:•.•···•· 
• 418.1 ·.· 931 o · Selection Ratioriate ,., · 
TPH Gr~ & 

Gr~ l3 . 
Radio­
activity 

X 

X 

Fill area, unknown 
contaminants. 

Oil spill from boiler 
house. 

Nicotine sulfate 
disposal. 

Miscellaneous 
components disposed 
of here. 

Garbage, drums 
disposed of here 
(SVOs, voes, heavy 
metals). 

Dump site. 

Fill area. 

Paints/solvents 
disposed of here 
(SVOs, VOCs, heavy 
metals). 
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Woriq,lan for CERClA lnveatigation 15 Solid Wu te Management Unita 
Seneca Army Depot, Romulus, New York 

Delivery Order 0009, F.nginccring-Science Project No. 720445-01002 
Submittal: Draft 

•. 

} 

SEAD 5 
Groundwater 
TP1 Soils 

SEAD 9 
B1 Soil 
Groundwater 

SEAD 12 A 
B,TP1 Soils 
Groundwater 
Surface water 
Sediment 

SEAD 12 B 
B,TP1 Soils 
Groundwater 

SEAD 43, 56, 
and 694 

B1 Soils 
Groundwater 
Surface water 
Sediment 
Surface soil 

Febnaary, 1993 

TABLE4-3 
SUMMARY OF SAMPLING AND ANALYSES 

ANALYSES 

. No. of Suite2 TPH Herb-
Samples 418.-1 ·icides 

. :-: 8150 
.. ... ,. 

3 3 
5 5 

9 9 9 
3 3 3 

11 11 
3 3 
4 4 
4 4 

11 11 
3 3 

21 21 3 21 
4 4 4 
4 4 4 
4 4 4 
3 3 3 

Nitrates Explo- Radio_.,; ••·• 
353;2 _ sives activity3 ·. 

. . 8330 9310 > 
901.1• 

3 
5 

11 
3 
4 
4 

11 
3 

21 21 
4 4 
4 4 
4 4 
3 3 
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Delivery Order 0009, Engineering-Science Project No . 720445-01002 
Submittal: Draft 

ANALYSES 

1111 

No. of .. Suite2 

Samples 

SEAD 44A 
Berm Excav- 9 9 
ations 

Surface soil 6 6 
Surface water 4 4 
Sediment 4 4 
Groundwater 3 3 

SEAD 44B 
Surface water 2 2 
Sediment 2 2 
Surface soil 3 3 

SEAD 50 
Surface water 3 3 
Sediment 3 3 
Surface soil 7 7 

SEAD 58 
B,TP1 Soils 15 15 
Groundwater 4 4 
Sediment 3 3 
Surface water 3 3 
Surface soil 3 3 

SEAD 59 
B, TP1 soils 20 20 
Groundwater 3 3 

SEAD 60 
B1 Soils 9 9 
Groundwater 3 3 
Sediment 3 3 
Surface water 3 3 

Fmn&UY, 1993 

TPH Herb-
418.1 icides 

:-: 8150 

20 
3 

9 
3 
3 
3 

Nitrates · Explo- Radio-
353.2 sives .activity3 

8330 9310 
901.1 

9 9 

6 6 
4 4 
4 4 
3 3 

2 2 
2 2 
3 3 

PAGE4-7 
V:\ENVIR.ISENECA \SWMUPLAN.FIN\T ABLE 4-3 
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.... 

Delivery Order 0009, Engineering-Science Project No. 720445-01002 
Submittal: Draft 

ANALYSES 

No. of 
Samples 

SEAD 62 
TP Soils 3 

SEAD 63 
B,TP1 Soils 15 
Groundwater 3 
Surface water 2 
Sediment 2 

SEAD 64A 
B1 Soils 12 
Groundwater 3 

SEAD 64B 
B1 Soils 12 
Groundwater 3 
Surface water 3 
Sediment 3 

SEAD 64C 
TP1 Soils 3 
Groundwater 4 

SEAD 64D 
B1 Soils 9 
Groundwater 3 
Surface soil 5 

SEAD 67 
TP Soils 8 
Groundwater 3 
Surface water 1 
Sediment 1 

SEAD 70 
B1 Soils 9 
Groundwater 4 
Surface water 2 
Sediment 2 

,..,....,,, • 1'93 

Suite2 TPH 
418.1 

3 

15 
3 
2 
2 

12 
3 

12 
3 
3 
3 

3 
4 

9 
3 
5 

8 
3 
1 
1 

9 
4 
2 
2 

Herb-
icides 
8150 

3 

Nitrates 
353;2 .. + 

·.·. 
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Seneca Anny Depot, Romulua, New York 

Delivery Order 0009, Enginccring•ScicnceProjcct No . 720445-01002 
Submittal: Draft 

f( ANALYSES ::: 

No. of Suite2 

SampJes 

\. 
SEAD 71 
TP1 Soils 2 2 
Groundwater 3 3 

Sample 327 327 
Subtotal 

Duplicates 16 
(5%) 

Equip. Blanks 36 
(1 per day)5 

MS/MSD/MSB 49 
(3/20 samples)6 

Total Number 36 392 
of Analyses 

Estimated 22 
VOC Trip 
Blanks7 

Febl"IIAI')', 1993 

TPH Herb-
418.1 icides 

8150 

56 39 

3 2 

59 41 

Nitrates Explo- Radio-
353.2 sives activity3 

8330 9310 
901.1 

77 69 36 

4 4 2 

81 73 38 

PAGE4-9 
V:\ffiVllt\SENF.cA\SWMUPLAN.FIN\TABLE 4-3 
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Seneca Anny Depot, Romulus, New Yorlc 

NOTES TABLE4-3: 

1. B = Borings 

Delivery Order 0009, F.ngincering-Scicnce Project No . 720445-01002 
Submittal: Draft 

TP = Test Pits (test pits include pile samples). 
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. 
3. Analysis for radioactivity will consist of gross alpha and gross beta analysis by Method 

9310 and gamma spectral analysis by Method 901.1. 
4. One liquid sample and one sludge sample will be collected from the septic system in 

front of Building 606 and both will analyzed for TCL VOCs, SVOs, Pesticides/PCBs, 
T AL Metals and Cyanide. 

5. Rinseates will be collected at a rate of one per day per matrix. The estimate was 
based on 20 soil samples per day and 210 soil samples (210/20 = 11), 4 water samples 
per day and 86 water samples total (86/4 = 22), and 10 sediment samples per day and 
31 sediment samples total (31/10 = 3). An total estimate of 36 equipment blanks are 
to be collected (11 + 22 + 3). 

6. The matrix spike analysis, which is performed every 20 samples, actually consists of 
3 analyses: method spike blank, matrix spike, and matrix spike duplicate. 

7. Number of VOC trip blanks were estimated based on one trip blank per day, 4 water 
samples per day, and 86 water samples to be obtained (86/4 = 22). 

8. Laboratory analysis methods are presented on Table C-2 of Appendix C, Chemical 
Data Acquisition Plan. 
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and analyses to be performed. All analyses will be performed in accordance with the 

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

Engineering-Science feels that it is appropriate to apply rigorous analytical methods during 

the initial site assessment so that there is reasonable justification for developing no action 

SWMUs and to help in eliminating compounds from further consideration in subsequent 

investigations. Without these analyses there is little justification for elimination of any 

constituents because past operating and disposal practices at these SWMU s are not well 

defined. The constituents cited in the Chemicals of Interest sections (below) were obtained 

from the ERCE report (ERCE 1991). 

All of the sample locations throughout the 15 SWMUs will be surveyed using the New York 

State Plan coordinate system. Accurate site base maps will be developed through the use of 

aerial photographic surveys. All monitoring wells within 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. The locations of borings and 

monitoring · wells may be adjusted slightly based upon the results of the various geophysical 

surveys and upon a more complete field reconnaissance. 

Due to the past use of explosives and munitions throughout SEAD, UXO site clearance will 

be performed at all of the SWMUs where explosives are suspected and where wastes have 

been disposed of. During berm sampling where explosives are a constituent of concern, UXO 

personnel will screen each sample site and will collect soil samples. 

Upon completion of the field investigations, ES will reduce and evaluate the data in 

preparation of completing the ESI reports. Reduction and statistical analyses will be 

performed in accordance with NYSDEC and EPA procedures to document the impact of 

each SWMU upon the environment. 

4.r SEAD 5- SEWAGESLUDGE WASTEPILF.S 

SEAD-5 is composed of a number of sewage sludge waste piles that are located west of 

Building 135. These piles were derived from two on-site sewage treatment plants. The 

location and approximate boundary of the SWMU are shown in Figure 4-1. 
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4.1.1 Site Backiround 

4.1.1.1 Historical Use 
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Sewage sludge was stockpiled in this area during the 1980's and deposited west of Building 

135. The sludge was removed from the drying beds of on-site Sewage Treatment Plants No's 

4 and 715. The process of removing the sludge and transporting it to this area occurred at 

two month intervals, according to SEAD personnel. No information is available on the 

period of time over which materials have been placed here. 

4.1.1.2 Current Conditions 

Approximately five sludge piles exist covering an area that measures approximately 220 feet 

by 110 feet. The heights of these piles range from 5 to 10 feet, and they are discontinuous 

in nature. At present the piles are covered with vegetation. It did not appear that this 

vegetation was stressed. There is no indication that UXO related items would be present in 

this area. SEAD has indicated that sludge is no longer being stockpiled in this area. In June 

of 1992, Seneca removed approximately 560 tons of sludge from this site. The sludge was 

placed in an off-post secure landfill. Seneca has no further plans for off post disposal of 

sludge from this site. 

Curre~tly the sewage sludge that is produced from the on site treatment plants is being stored 

in a covered area near Building 4. SEAD intends to submit a land spreading application for 

the sludge located at SEAD-5 and SEAD-20 in the fall of 1993. 

4.1.1.3 Existing Analytical Data 

Two sludge samples were taken from the piles on January 9, 1992. The exact locations of the 

samples within the waste pile area are uncertain. The results of the chemical analys~ are 

presented in Table 4-4. This analysis was performed to determine the feasibility of disposing 

of the sludge at the Seneca Meadows Municipal Landfill. A TCLP analysis consisting of 

metals, organic extractable pesticides, VOCs, organic extractable base neutrals, and acids was 

performed on the two samples. The only constituent found to be above detection limits was 

cadmium. 
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East 
Parameter Piles 
TCLP Metals 

Arsen ic <0.10 

Barium <5.0 

Cadmium 0.06 

Chromium <0.05 

Lead <0.20 

Mercury <0.10 

Selenium <0.10 

Silver < 0.05 

TCLP Org. Extractables 
Pesticides 

Chlordane < 0.01 

Endrin < 0.01 

Heptachlor < 0.01 

Lindane < 0.01 

West 
Piles 

< 0.10 

<5.0 

0.05 

<0.05 

<0.20 

<0.10 

<0.10 

< 0.05 

<0.01 

< 0.01 

< 0.01 

< 0.01 

Delivery Order 0009, Engineering-Science Project No: 720445--01002 
Submittal: Draft 

Method 
Limits Units Number. 

Method No. 3510 

5.0 mg/I 7060 

100.0 mg/I 7030 

1.0 mg/I 7130 

5.0 mg/I 7190 

5.0 mg/I 7420 

0.20 mg/I 7471 

1.0 mg/I 7740 

5.0 mg/I 7760 

Method No. 3510 

0.03 mg/I 8080 

0.02 mg/I 8080 

0.008 mg/I 8080 

0.4 mg/I 8080 

TABLE4-4 SEAD 5 SLUDGE ANALYSISRFSULTS - EAST AND WEST PILES 

April 1993 Page 4-13 
V:\ENVIR\SENECA'SWMUPu\N.PIN\SECI10 N.4 



) 

Wortplan for CERCLA Investigation of 15 Solid Waste Management Uniu 
Seneca Army Depo~ Romulus, New Yori: 

East West 
Parameter Piles Piles 

Methoxychlor <0.01 <0.01 

Toxaphene <0.01 <0.01 

Herbicides 
2,4-0 <0.02 <0.02 

2,4,5- TP (Silvex) <0.004 <0.004 

-

TCLP voes 
Vinyl chloride <0.10 <0.10 

1, 1- Dichloroethene <0.05 <0.05 

Chloroform <0.05 <0.05 

1,2- Dichloroethane <0.05 <0.05 

Carbon Tetrachloride <0.05 <0.05 

Trichloroethane <0.05 <0.05 

Tetrachloroethene <0.05 <0.05 

Benzene <0.05 <0.05 

Ch lorobenzene <0.05 <0.05 

Delivery Order 0009, Engineering-Science Project No: 720445-01002 
Submittal: Drart 

Method 
Limits Units Number 

10.0 mg/I 8080 

0.5 mg/I 8080 

10.0 mg/I 8150 

1.0 mg/I 8150 

Method No. 3510 
0.20 mg/I 8010 

0.70 mg/I 8010 

6.0 mg/I 8010 

0.50 mg/I 8010 

0.50 mg/I 8010 

0.50 mg/I ·8010 

0.70 mg/I 8010 

0.50 mg/I 8020 

100.0 mg/I 8020 

TABLE4-4 (Con't) SEAD 5 SLUDGE ANALYSISRESULTS -EAST AND WEST PILES 
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East West Method 
Parameter Piles Piles Limits Units Number 

1,4- Dich lorobenzene <0.05 < 0.05 7.5 mg/I 8020 

Methyl Ethyl Ketone <0.10 <0.10 200 mg/I NYSDOH 310 - 25 

TCLP Org. Extractables 
Base Neutrals Method No. 3510 

2,4- Dinitrotoluene <0.010 <0.010 0.1 3 mg/I 8270 

Hexach lorobenzene < 0.010 < 0.010 0.13 mg/I 8270 

Hexachloro- 1,3- Butadiene <0.010 <0.010 0.50 mg/I 8270 

Hexach loroethane 

Nitrobenzene 

Pyridine 

Acids --
Total Cresci 

Pentach lorophenol 

2,4,5- Trichlorophenol 

2,4,6- Trich lorophenol 

<0.010 < 0.010 3.0 mg/I 

<0.010 < 0.010 2.0 mg/I 

< 0.010 < 0.010 5.0 mg/I 

< 0.050 < 0.050 200.0 mg/I 

< 0.050 < 0.050 100.0 mg/I 

< 0.050 < 0.050 400.0 mg/I 

< 0.010 < 0.010 2.0 mg/I 

Notes: · . 
All analyses were performed by methods outlined in Federal _Register 
Rules and Regulations Volume 55, No. 61, Part 261, Appendix 11 , 

March 29, 1990. 
Analysis performed by NYS Certified Labs # 11000 or # 10248. 
Samples taken by Lozier Laboratories, Inc. on Jan. 9, 1992. 

8270 

8270 

8270 

8040 

8040 

8040 

8040 

TABLE4-4 (Con't) SEAD 5 SLUDGE ANALYSISRESULTS - EAST AND WEST PILES 
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Tables 4-5 and 4-6 contains the results of analysis performed on samples obtained from the 

drying beds of Sewage Treatment Plants Nos. 4 and 715 in 1985. No PCBs were detected, 

however some metals and nitrates were detected at elevated concentrations. 

4.1.2 Contaminants of Interest 

Previous sludge sampling has indicated that heavy metals (copper, zinc) and nitrates are the 

principal contaminants of concern. 

4.1.3 Transport Pathways 

The transport pathways for the chemicals of concern at the Sewage Sludge Waste Piles 

include soil and groundwater. Rainfall runoff flowing off these waste piles could leach heavy 

metals and nitrates from the sludge into the surrounding soils and groundwater. 

4.1.4 Field Investii=ation 

4.1.4.1 Geophysical Survey 

Since the waste piles are above the land surface and their extent will be determined using 

visual observations and land surveying. 

In order to determine the direction of groundwater flow at the site up to four seismic 

refraction spreads will be surveyed. These spreads will be located at each boundary of the 

SWMU and surveyed using a weight drop energy source and 5 foot geophone spacings. The 

depth to the water table will be determined for each spread. Since the individual spreads will 

be situated at the SWMU boundaries, this horizontal spacing and the water table depth 

information will be used to determine the direction of groundwater flow. This information 

will be used in turn to locate monitoring wells both up and downgradient of the SWMU. 
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Parameters 

PCB-1016 

PCB-1242 

PCB-1248 

PCB-1254 

PCB-1260 

PCB-1262 

Notes: 

Sewage Treatment Plant Sewage Treatment Plant 
No.4 No. 715 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

All results in ug/g (ppm) dry weight unless noted otherwise. 
ND = Not detected at or above reporting limit. 
Samples collected by NYSDEC in February 1985. 

TABLE4-5 SEAD 5 SLUDGE ANALYSISRESULTS - (FEBRUARY,1985) 
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Sewage Treatment Plant 
Parameters No.4 

Total Volatile 
Solids% 68.4 

pH 6.3 

Cd 6.1 

Cr 26 

Cu 1490 

Hg 2.5 

K 640 

Ni 33 

Pb 180 
.-

Zn 1240 

Ammonia as 
Nitroqen 4100 

Delivery Order 0009, Engineering-Science Project No: 720445-01002 
Submittal: Drart 

Sewage Treatment Plant 
No. 715 

54.1 

7.3 

8.3 

110 

1130 

1.7 

860 

23 

280 

1210 

5300 

TABLE4-S (Con't) SEAD S SLUDGE ANALYSIS RESULTS - (FEBRUARY,1985) 
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Sewage Treatment Plant 
Parameters No.4 

Nitrate as 
Nitroqen <1 .5 

Nitrite as 
Nitrogen 38.2 

Total Kjeldahl 
Nitroaen 21000 

Total 
Phosphorus 9800 

Total 
Solids% 13.8 

Extractable Organic 
Haloqens 3 

Volatile Organic 
Haloaens <0.1 

Total Organic 
Halogens 3 

PCB- 1221 ND 

PCB - 1232 ND 

Delivery Order 0009, Engineering-Science Project No: 720445-01002 
Submittal: Drart 

Sewage Treatment Plant 
No. 715 

51.2 

<3.75 

38000 

14000 

7.04 

12 

0.5 

12.5 

ND 

ND 

TABLE4-5 (Con't) SEAD 5 SLUDGE ANALYSISRESULTS - (FEBRUARY,1985) 
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TABLE4-6 SEAD 5 SLUDGE ANALYSISRESULTS - (OCTOBER - DECEMBER, 1985) 

Notes: 

April 1993 

Location Date % Solids Cu TOX 

STP No. 4 10/24/85 25 1840 0.42 

STP No. 17 10/24/85 28 1860 1.17 

STP No. 4 11/14/85 24.1 1300 0.6 

STP No. 17 11/14/85 24.6 680 0.5 

STP No. 4 12/19/85 12.2 968 3.6 

STP No. 17 12/19/85 18.7 1898 2.2 

All results in ug/g (ppm) dry weight unless noted otherwise. 

All samples collected by Seneca Army Depot. 
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4.1.4.2 Media To Be Investigated 

Soils 

Delivery Order 0009, Engineering-Science Project No: 720445-01002 
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One soil sample will be collected with a backhoe from each of the five sewage sludge waste 

piles at SEAD 5 as shown in Figure 4-1. A composite sample will be collected from each of 

the waste piles using the sampling procedures described in the Field Sampling and Analysis 

Plan. These samples will be analyzed for the parameters listed in Section 4.1.5. 

Groundwater 

Three groundwater monitoring wells will be installed at SEAD 5. The locations of the 

proposed wells are shown in Figure 4-1. These well locations are based upon a presumed 

groundwater flow direction towards the east. The upgradient well will be used to determine 

background groundwater quality at the site. The remaining two wells will be located 

downgradient of the sewage sludge waste piles to evaluate the potential impact of the sewage 

sludge waste sites on the groundwater. 

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

The well installation procedures are fully described within the Field Sampling and Analysis 

Plan. Following installation and development, one groundwater sample will be collected from 

each well and analyzed for the parameters listed in Section 4.1.5. 

4.1.S Analytical Proeram 

A total of 5 soil samples and three groundwater samples will be collected from SEAD-5 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, 

and nitrates by Method 353 .2. A summary of the analytical program for SEAD-5 is presented 

in Table 4-3. 

4.1.6 Handline UXOs and Explosives 

UXOs and explosives are not expected to be present at this SWMU. 
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Figure 4-2 shows the location and estimated boundary of the scrap wood site and fill area 

defined as SEAD 9. The access road to the old scrap wood site is located approximately 400 

feet north of the intersection of East Kendaia Road and East Patrol Road along East Patrol 

Road. The dirt road leads to a cul · de sac at the end of which debris is present. 

4.2.1 Site Backa:round 

4.2.1.1 Historical Use 

Construction debris was deposited at this site from 1977-1984, and scrap wood from 1984 to 

1986. Periodically between 1985 and 1992 the fire department used this area for training 

when they burned scrapwood that could not be sold. The nature of this fire training is 

uncertain. No historical data exists on the procedures used or materials burned. 

4.2.1.2 Current Conditions 

There are numerous piles of scrap wood and miscellaneous other items that exist in and 

around the cul de sac. Piles of scrap wood and fire wood are evident throughout the site. 

Concrete and asphalt waste were reported by ECRE (1991) during the development of the 

SWMU Classification Report. The area is flat and of a semi circular shape as shown in 

Figure 4-2. The area has a steep slope on the west side possible indicating the edge of a 

filled area. There were no signs of stressed vegetation noted during the January 1993 site 

visit. 

4.2.1.3 Existing Analytical Data 

There is no existing analytical data for this site. 
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4.2.2 Contaminants of Interest 
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It is unknown what may have been disposed of within the old scrap wood site. Consequently, 

Pesticides/PCBs, VOCs, SVOs, and heavy metals are potentially present. Petroleum products, 

primarily benzene, toluene, and xylene, are also potential contaminants since fire training took 

place in this area. 

4.2.3 Transport Pathways 

A variety of activities took place in this area which include fire training and landfilling. The 

transport pathways of the buried waste and fuels used for burning include both surface water 

runoff and groundwater. 

4.2.4 Field InvestiKation 

4.2.4.1 Geophysical Survey 

Electromagnetic (EM-31) and Ground Penetrating Radar (GPR) surveys will be performed 

at SEAD 9. The initial geophysical investigation will be an EM-31 survey performed on a 20 

foot by 20 foot grid throughout the survey and as shown in Figure 4-2. The objective of the 

EM-31 survey will be to delineate the limits of the landfill and to identify locations where 

metallic objects may be buried within the subsurface. Upon completion of the EM-31 survey, 

contour maps of the in-phase and quadrature components of the electromagnetic field will 

be generated to aid in identifying the waste limits and the locations of possible buried metallic 

objects within the landfill . 

Subsequent to the EM-31 survey a GPR survey will be performed. The GPR data will be 

collected across the area shown in Figure 4-2 along profiles spaced at 50 foot intervals. 

Those data will be used to supplement the EM-31 interpretation of the waste limits and to 

provide additional information on the thickness of the waste. GPR data will also be collected 

over each distinct EM-31 anomaly in order to provide a better characterization of the 

suspected metallic source. 
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In order to determine the direction of groundwater flow at the site up to four seismic 

refraction spreads will be surveyed. These spreads will be located at each boundary of the 

SWMU and surveyed using a weight drop energy source and 5 foot geophone spacings. The 

depth to the water table will be determined for each spread. Since the individual spreads will 

be situated at the SWMU boundaries, this horizontal spacing and the water table depth 

information will be used to determine the direction of groundwater flow. This information 

will be used in turn to locate monitoring wells both up and downgradient of the SWMU. 

4.2.4.2 Media To Be Investigated 

Soils 

Both soil borings and test pits will be performed at SEAD 9 to evaluate the thickness, 

distribution, and chemical make up of the materials on site. The soil boring and test pit 

locations are shown in Figure 4-2. 

Three test pits will be dug at SEAD 9 within the landfill area as shown in Figure 4-2. The 

final test pit locations will be based upon the results of the geophysical surveys. These test 

pits will be performed to allow a visual inspection of the fill and to evaluate locations of 

suspected buried metallic objects. No soil samples will be collected from these test pits. 

. . 

Three soil borings wili be performed at SEAD 9. The soil borings will be used to determine 

the thickness of the fill. Each boring will be continuously sampled to the top of the water 

table. A total of three soil samples from each boring will be collected and analyzed. The 

field screening procedures used for soil sample selection are described within Section 4.2.5 

of the Field Sampling and Analysis Plan. The three samples from each boring will be 

submitted for the chemical analyses identified in Section 4.2.5. 

Groundwater 

Three monitoring wells will be installed at SEAD 9. The proposed well locations are shown 

in Figure 4-2. The presumed direction of groundwater flow at this SWMU is to the 

northwest. An upgradient well will be installed to determine the background groundwater 

quality at the site. The remaining two wells will be located downgradient of the old scrap 
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wood site and fill area. These will be used to assess the impact of the fill area and activities 

at the scrap wood site on the groundwater system. 

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 analyzed for the parameters listed in Section 4.2.5. 

4.2.S Analytical Proa:ram 

A total of 9 soil samples and three groundwater samples will be collected from SEAD-9 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, 

and total petroleum hydrocarbons by EPA Method 418.1. A summary of the analytical 

program for SEAD-9 is presented in Table 4-3. 

4.2.6 Handlin&: UXOs and Explosives 

UXOs and explosives are not expected to be present at this SWMU. 

4.3 SEAD 12-RADIOACTIVE WASTE BURIAL SITES 

SEAD 12 is composed of two distinct areas. Location A is north of Building 813 while 

Location B in northeast of Building 804. The two areas are shown in Figures 4-3 and 4-4. 

Location A covers an area of approximately 1000 ft. by 1000 ft. The area is located in the 

Northeast corner of the Q between past Patrol Road and Service Road No. 1. It is suspected 

that up to five small burial pits are located in this area northeast of Building 813. Figure 4-3 

shows the location of this area. 

Location B is northeast of Buildings 803, 804 and 805. A pit containing a 5000 gal. storage 

tank is thought to be located north of Building 803. Another dry storage pit is thought to be 

located north of building 804. Radioactive wastes or wastewaters were reportedly disposed 

of in these pits. Figure 4-4 shows the location of these areas. 
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4.3.1 Site Backi:round 

4.3.1.1 Historical Use 

Delivery Order 0009, Engineering-Science Project No: 720445-01002 
Submittal : Drart 

Location A was believed to be used for the disposal of lab wastes. It is believed that these 

burials took place between 1940 and 1980. One of the pits was excavated in 1986 and a large 

amount of lab trash was removed and shipped to an authorized off-site radioactive waste 

landfill in December 1987. There are believed to be up to five burial pits located in this area. 

The 5000 gallon storage tank at Location B was utilized for storage of wastewater. This 

wastewater was generated from the washing of radioactive contaminated clothing. SEAD 

attempted to remove the tank. The top of the tank was ripped off in the process. The tank 

was then backfilled in place. This cement tank was closed in place in 1986. The dry storage 

pit was also excavated in 1986. This dry storage pit contained pieces of plywood according 

to the SWMU Classification Report (ECRE, 1991). 

4.3.1.2 Current Conditions 

During the January 1993 site visit one of the suspected burial pits, as shown in Figure 4.3, was 

identified. The pit is about 200 feet west of Patrol Road along the treeline. SEAD indicates 

that this location is where the 1986 excavation was performed. In January 1993 the pit was 

approximately 15 feet in diameter and filled with water. In the center of Location A there 

also appears to be a slightly raised area possibly indicating the existence of a filled area. 

To the south of Location A there are woods that border Patrol Road and Service Road One. 

There are low lying wet areas in the north part of the woods and a stream that runs East to 

West. 

There is presently no information available on the locations of either structures in Location 

B. A visual inspection of the site identified drainage ditches located near Buildings 805 and 

804 and a mound located behind Building 803 that has been identified as a bunker. 

Otherwise the area is flat. There were no signs of stressed vegetation in this area. 
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4.3.1.3 Existing Analytical Data 

Delivery Order 0009, Engineering-Science Project No: 720445-01002 
Submittal: Draft 

Reports documenting the closure, cleanup, and excavations are classified. Soil analysis results 

from the dry storage pit north of Building 804 are located in Table 4-7. The samples were 

collected of the 16 samples analyzed on a Nuclear Data, Model 682 Multi-Channel Analyzer 

all results were less than minimum detectable activities. 

4.3.2 Contaminants of Interest 

It is unknown what may have been disposed of within these burial pits. Consequently 

pesticides/PCBs, VOCs, SVOCs, heavy metals, and potential radioactive isotopes may be 

present. 

4.3.3 Transport Pathways 

Soil, groundwater, and surface water are possible transport pathways. If the wastes removed 

were contaminated with radioactive particles, ground water contamination may have resulted 

from the long term burial of these wastes. 

4.3.4 Field Investieation 

4.3.4.1 Geophysical Survey 

Electromagnetic (EM-31) and Ground Penetrating Radar (GPR) surveys will be performed 

at Locations A and B of SEAD 12. The EM-31 survey will be conducted on a 20 foot by 20 

foot grid across the areas shown in Figures 4-3 and 4-4. The objective of the EM-31 survey 

will be to delineate the locations of the suspected burial pits at both sites, and to delineate 

the location of the 5000 gallon buried tank. 

Upon completion of the EM-31 survey a GPR survey will be performed. The GPR data will 

be collected across the area shown in Figures 4-3 and 4-4 along profiles spaced at 50 foot 

intervals. Those data will be used to supplement the EM-31 data as pertains to the suspected 

pit locations and to further characterize the buried 5000 gallon tank. The GPR data will also 

be used to evaluate the composition of the fill materials within the individual pits. GPR data 

will be collected over individual EM-31 anomalies to provide a further characterization of the 

individual anomaly sources. 
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, [·. ... ·-, .. -;< 

Samnle No. Descriotion . . Findings ,,' 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

24" center <MDA 
24" north <MDA 

Mass 79.4 g <MDA 
plywood found in hole <MDA 

54" west <MDA 
22" <MDA 

stuck to plywood at 2 feet <MDA 
16" south <MDA 
20" center <MDA 
20" east <MDA 
54" east <MDA 
44" east <MDA 

40" north <MDA 
54" southeast <MDA 

20" east <MDA 
26" southwest <MDA 

Notes: 
1) The samples were analyzed on a Nuclear 

Data, Model 682 MultiChannel Analyzer utilizing 
an Ortec Gamma-X intrinsic germanium detector. 

2) MDA - minimum detectable activities 
3) Pit was excavated on May 27, 1986. The only 

suspicious debris encountered was pieces of plywood. 
4) Soil samples were collected from the bottom of the 

pit (54") and when the pit was partially backfilled (22"). 

TABLE4-7 SEAD 12B - SOIL ANALYSIS RESULTS - DRY PIT NORffl OF BLDG 804 
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In order to determine the direction of groundwater flow at the site up to four seismic 

refraction spreads will be surveyed. These spreads will be located at each boundary of the 

SWMU and surveyed using a weight drop energy source and 5 foot geophone spacings. The 

depth to the water table will be determined for each spread. Since the individual spreads will 

be situated at the SWMU boundaries, this horizontal spacing and the water table depth 

information will be used to determine the direction of groundwater flow . This information 

will be used in turn to locate monitoring wells both up and downgradient of the SWMU. 

4.3.4.2 Media To Be Investigated 

SEAD 12A - Northeast of Building 813 

Soils 

Both test pits and soil borings are proposed for SEAD 12A. The locations of these are 

shown in Figure 4.3. Five test pits are proposed at SEAD 12A. One test pit will be 

conducted within the existing pit that has been identified on-site. The pit was observed 

during a visual inspection in January 1993 to be filled with water and debris. Four additional 

test pits will be located based upon the results of the geophysical survey. These test pits will 

be situated within the remaining presumed burial pits. Soil samples will be collected from 

these test pits and submitted for chemical analyses identified in Section 4.3.5. 

Two soil borings will be completed at SEAD 12A. The soil boring locations will be 

upgradient of the SWMU to determine background analytical data. A total of three samples 

from each boring will be collected and analyzed. The three samples to be analyzed from each 

boring will be submitted for chemical analyses identified in Section 4.3.5. 

Groundwater 

Three wells will be installed at SEAD 12A. The monitoring well locations are shown in 

Figure 4.3. The presumed direction of groundwater flow at this SWMU is northwest. The 

upgradient well will be installed to determine the background groundwater quality. The 

additional wells will be located downgradient of the disposal pits . The locations of these wells 

are subject to slight changes depending upon how many and where disposal pits are located 

in this area. 

April 199'3 Page 4-32 
V:\ENVIR\SENECA'SWMUPLAN.l'IN\SECI'ION.4 



Wortplan for CERCLA Investigation of JS Solid Was~ Management Unit> 
Seneca Army Dcpo~ Romulu,, New Yort 

Delivery Order 0009, Engineering-Science Project No: 720445--01002 
Submittal: Draft 

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 analyzed for the parameters listed in Section 4.3.5. 

Surface Water and Sediment 

Four surface water and sediment samples will be collected as shown in Figure 4.3. During 

the site visit of January 1993 the existing pit was seen to be filled with water. A surface water 

and sediment sample will be collected from this pit. Three additional surface water and 

sediment samples will be collected from the stream that runs east to west through the wooded 

area south of SEAD 12A. The samples will undergo the chemical analyses described in 

Section 4.3.5. 

12B North of Building 804 

Two test pits and two soil borings will be completed at SEAD 12B as shown in Figure 4-4. 

Two pits were previously excavated in 1986, one near the dry storage pit and a second near 

the 5000 gallon tank. Reports of these excavations were not available to ES. The location 

of these two pits could not be visuallydetermined during the site visit of January 1993 . Two 

additional test pits will be completed at SEAD 12B. The locations of these test pits will be 

based _upon the results . of the geophysical surveys . One test pit will be directly adjacent to 

both the 5000 gallon tank and the dry storage pit to confirm the present status of these units . 

Soil samples will be collected from these pits and submitted for chemical analyses identified 

in Section 4.3 .5. 

Two soil borings will be completed at SEAD 12B as shown in Figure 4-4. These soil borings 

will be completed upgradient of the SWMU to determine background analytical 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 and analyzed. The three samples to be analyzed from each 

boring will be submitted for chemical analyses identified in Section 4.3 .5. Three soil samples 

will also be collected from the bottom of the 5 ,000 gallon tank with the aid of a hand auger . 

These samples will also be submitted for chemical analysis identified in Section 4 .3.5. 
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Groundwater 

Delivery Order 0009, Engineering-Science Project No: 720445-01002 
Submittal: Dra[t 

Three monitoring wells will be installed at SEAD 12B. The location of these wells are shown 

in Figure 4-4 but are subject to change depending upon refining the locations of the disposal 

pits. One of these wells will be installed upgradient of the pits in order to establish 

background groundwater quality. The additional two wells will be located downgradient of 

the two disposal pits. Groundwater analysis will be used to evaluate the extent to which 

contamination has migrated to the groundwater. 

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 analyzed for the parameters listed in Section 4.3.5. 

4.3.5 Analytical Proi:ram 

A total of 11 soil samples, 4 surface water and sediment samples, and three groundwater 

samples will be collected from SEAD-12A for chemical and radiologic testing. In addition, 

11 soil samples and three groundwater samples will be collected from SEAD 12B. 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, and radiochemical analysis 

for Grnss a and Gross {J by Method 9310 and gamma spectral analysis by Method 901.1. The 

radiologic samples will be collected in accordance with the procedures outlined _in Section 

3.3.2using the gieger mueller and alpha scintillation instruments as a screening tool for health 

and safety. A summary of the analytical program for SEAD-12A and SEAD-12B is presented 

in Table 4-3. 

4.3.6 Handlini: UXOs and Explosives 

UXOs and explosives are not expected to be present at this SWMU. 
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4.4 SEAD 43 - OW MISSILE PROPELLANT TEST LAB 
SEAD 56 - HERBICIDE/PESTICIDE STORAGE 
SEAD 69 - BUIWING 606 DISPOSAL AREA 

These SWMUs will be investigated together due to their association with Building 606. 

SEAD's 43, 56, and 69 are located in the southeast corner of the depot. Building 606, which 

was once used as a missile propellant test laboratory (SEAD 43), is now the herbicide 

pesticide storage facility (SEAD 56). A disposal area associated with these operations is also 

located nearby (SEAD 69). These three areas are shown on Figure 4-5 . 

4.4.1 Site Background 

4.4.1.1 Historical Use 

Building 606 was reported to have been used as a missile propellant test laboratory in the 

1960's. The Old Missile Test Facility conducted QA surveillance testing. This commonly 

involved operational or functional testing of explosive devices . The SWMU Classification 

Report indicates that liquid IRFNA that was disposed of at the IRFNA disposal site 

(SEAD 13) was generated in the Building 606 area. During this time IRFNA and/or liquid 

propellants may have been disposed of in this area. Since 1976 Building 606 has been used 

for herbicide/pesticide storage. The building was renovated in 1979 to include the following 

health . and safety features: ventilation fan with lowering door vents, local exhaust for the 

mixing area, shower, emergency spill kits, a fire protection system connected directly with the 

on-post fire department, and adequate shop signs and disposal procedures. The buildings 

drains and concrete floors have been sealed. 

Northwest of Building 606 is a concrete foundation that is believed to have been associated 

with the old missile test facility. This may have been an acid storage building. The actual 

corrugated metal building has been moved to the Administrative area, and is now Building 

132. This concrete pad has been used in the past, and currently, to aerate spill residues . 

A concrete underground tank was used for intermittent storage of washwater from the rinsing 

of the portable truck mounted tank used for mobile spraying operations. The mobile tank 

requires rinsing between dissimilar pesticide and herbicide applications . Rinseate is always 

used for diluent for the next application of the pesticide or herbicide .. In 1989, the tank was 

removed and was replaced with a new tank located within a vault to comply with underground 

tank regulations. East of Building 606 a pesticide rinseate building has been constructed . 

The rinseate from this process is now discharged into the new tank. 
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In June of 1992, the building 606 water faucet was repaired by Depot employees . During the 

repair excavation, a floating product and a diesel fuel odor was observed. Seneca 

environmental personnel interviewed a Depot employee which resulted in the report of a fuel 

line break in a small tractor that was stored at this site several years ago, which may have 

resulted in the release of virgin diesel fuel. Following this report, groundwater and soil 

samples were taken from the excavation, and a petroleum fingerprint analysis indicate 1.09 

mg/I of diesel fuel in water. The soil sample composite taken from this excavation tested 

negative (non-detect) using analytical method NYSDOH 310-13. The excavation site was left 

uncovered and roped off, and cleanup was deferred to Seneca's IAG and the CERCLA 

cleanup process. 

Approximately 300 feet south of Building 606 a road leads east to an open field that was used 

as a disposal area for Building 606. The entire field was inspected during the January 1993 

site visit. A debris area that measured approximately 100 feet by 100 feet was identified at 

the end of the road. SEAD personnel have reported that debris (fence posts, 2,4-D cans, and 

pesticide cans) has been dumped in this area. It is believed this could also be a potential site 

for the two drums of nicotine sulfate (SEAD 62). 

4.4.1.2 Current Conditions 

Building 606 is currently used for herbicide pesticide storage and has been since 1976. A 

barren area in front of Building 606 was described in the SWMU Classification Report, as 

possibly indicative of a previous spill of some sort. An asbestos workshop is also part of this 

facility. Figure 4-6 is a plan view of Building 606. A variety of herbicide and pesticide 

compounds and dispersal equipment are stored in Building 606. Preparation of the 

compounds prior to dispersal is carried out in a separate section of the building. Table 4-8 

lists the material stored in the Herbicide/Pesticide Facility. 

The containers used for mixing herbicides/pesticides are washed out at the end of the 

operation in the Pesticide Rinseate Building west of Building 606. Rinseate from the building 

is discharged through a new drain and double walled pipe into the new tank located in an 

underground vault adjacent to the rinseate facility. A drainage swale is located behind the 

rinseate facility. 
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Pesticide StoraE?:e Area 
Pesticide Storage Room 

Diazinon 4E Spray 
Ortho Hornet and Wasp Killer 
FICAM - W- WWP 
OFF Aerosol 
Synthrin liquid concentrate 
Pegeon - 9- strychnine grain bait (1 ) 
Diazinon dust 
Phostoxin tablets, gas 
Mariate 2- MR emulsifiable concentrate 
Sythion 5E emulsifiable concentrate (2) 
Vaposector liquid concentrate (2) 
Sevin carbaryl WWP 
Malathion liquid concentrate 
Warfarin anticoagulant 
Diaphacin paraffin anticoagulant 
Cutter insect repellant aerosol 
Tree wound dressing aersol 
D- con flea fogger 

Herbicide Storage Room 

Round up liquid concentrate 
Low Vol 2,4- D liquid concentrate 
Princep BOW WWP 
UROX - B- water sol. concentrate 
Arsenal 

Bulk and Suspended Registration Storage Room 

Tordon lOK pellets 
Boracil IV granular 
Weed and feed lawn 

Storage in SW Corner Room 

15 - 15- 15 garden fertilizer 
Tree spikes 5- 10- 15 
Grub - Out 
NOTES: (1) Not used. 

(2) Not in stock during visual site insoection. 

TABLE 4-8 SEAD 56 HERBICIDF.S AND PESTICIDF.S STORED IN BUILDING 606 
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The washwater from the rinsing of pesticide containers is reused immediately as a diluent in 

the pesticide application. The vault for the storage tank was intended to be watertight but 

has not proven to be so. A sump pump and discharge pipe were installed to empty the vault 

of rainwater that accumulates inside of it during heavy rain events. This water is discharged 

into a depressed area and pools just east of the underground vault. No indication of leaking 

from the tank has been noted by SEAD personnel. 

The concrete pad northwest of Building 606 that was once associated with the Old Missile 

Test Laboratory is currently used to aerate spill residues according to SEAD. 

Southwest of Building 606 is a structure believed to be a septic system. Two above ground 

concrete vaults are located on either end of a 25 foot long mound. Atop the mound are 

several black vent pipes. Two working sump pumps are located at the most eastern end of 

the mound. 

The waste disposal area near Building 606 (SEAD 69) contains various construction debris. 

Bricks and concrete blocks are visible on the surface. A topographic depression, indicative 

of a pit of some kind, was noted in the SWMU Classification Report. There were no signs 

of stained soil or stressed vegetation noted during the January 1993 site visit. There are no 

wetlands located in the immediate area. 

Due to the presence of the Old Missile Propellant Test Labs, there is a possibility of UXO's 

in this area. 

4.4.1.3 Existing Analytical Data 

Groundwater and soil samples were taken outside of Building 606 to determine if diesel fuel 

may have leaked from a fuel line. A petroleum fingerprinting analysis indicated 1.09 mg/1 of 

diesel fuel in the water. A composite soil sample taken from the excavation tested negative 

(non-detect) using Analytical Method NYSDOH 310-13. 

4.4.2 Contaminants of Interest 

Contaminants that might be detected in the vicinity of Building 606 due to the operations at 

SEAD 56 and 69 include herbicides and pesticides. Other contaminants of interest include 

heavy metals , VOCs and SVOs, and explosives . Petroleum products are also potential 

contaminants by the water faucet outside Building 606 where diesel fuel is reported to have 

leaked from a fuel line. 
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Transport pathways for the contaminants in this area include soil, surface water, and 

groundwater. Heavy metals, explosives, and herbicides and pesticides are considered to be 

potential contaminants in this area. 

4.4.4 Field Investh:ation 

4.4.4.1 Geophysical Survey 

No geophysical investigations will be performed at either SEAD 43 or SEAD 56. Both 

electromagnetic (EM-31) and Ground Penetrating Radar (GPR) surveys will be performed 

at SEAD 69. The EM-31 survey will be conducted on a 20 foot by 20 foot grid across the 

area shown in Figure 4-5. The objectives at the EM-31 survey will be to delineate the limits 

of the waste disposal area and to identify the presence and location of buried metallic objects 

within the disposal area. 

Upon completion of the EM-31 survey, a GPR survey will be performed. The GPR data will 

be collected across the area shown in Figure 4-5 along profiles spaced at 50 foot intervals. 

These data will be used to supplement the EM-31 data as pertains to the definition of the 

waste limits . The GPR data will also be used to provide information on the thickness and 

composition of the waste. Additional GPR data will also be collected over individual EM-31 

anomalies thought to be associated with buried metallic objects. These data will be used to 

provide further characterization of the EM-31 anomaly sources. 

In order to determine the direction of groundwater flow at the site up to four seismic 

refraction spreads will be surveyed. These spreads will be located at each boundary of the 

SWMU and surveyed using a weight drop energy source and 5 foot geophone spacings. The 

depth to the water table will be determined for each spread. Since the individual spreads will 

be situated at the SWMU boundaries, this horizontal spacing and the water table depth 

information will be used to determine the direction of groundwater flow. This information 

will be used in turn to locate monitoring wells both up and downgradient of the SWMU. 
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4.4.4.2 Media To Be Investigated 

Soils 
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Test pits, surface soil samples, and soil borings will all be completed in this area. Figure 4.5 

shows the locations of all sample points. 

Three soil borings will be performed around the suspected septic system southwest of Building 

606. At present this area has not been positively identified as a septic system by SEAD 

personnel. Borings are proposed to identify contamination that may have occurred due to 

the presence of this system. One additional soil boring is proposed in the area containing the 

stressed vegetation outside Building 606. This will be located in front of the Building 606 

water faucet in order to further characterize the presence of diesel fuel due to the fuel line 

break of a small tractor. Three soil borings will also be performed at SEAD 69, the waste 

disposal area. 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. The three samples 

to be analyzed from each boring will be submitted to chemical analyses identified in Section 

4.4.5. 

Three surface soil samples will be collected from the area surrounding the storage pad 

northwest of Building 606. This area, once a building for acid storage and now used to aerate 

spill iesidues, is a potential location for soil contamination. 

Three test pits will be performed within SEAD 69. The locations of the test pits will be 

based upon the results of the geophysical surveys. No soil samples will be collected from 

these pits. The purpose of the test pits is to visually examine the composition of the fill and 

to evaluate potential metallic objects buried within the waste. 

Surface Water and Sediments 

A total of four surface water and sediment samples will be collected at the site. The sampling 

locations are shown on Figure 4-5. One surface water and sediment sample will be collected 

from the area where water has pooled near the discharge pipe from the vault. Three 

additional surface water and sediment samples will be collected from the drainage ditch 
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located nearby. One of these samples will be upgradient of the site and the remaining two 

downgradient of it. 

Groundwater 

Four monitoring wells will be installed at SEAD 43, 56, and 69. The presumed direction of 

groundwater flow at this SWMU is west-southwest. The monitoring well locations are shown 

in Figure 4-5. The upgradient well will be installed to determine background groundwater 

quality. The remaining three wells are located downgradient of Building 606, the disposal 

area, and the foundation northwest of Building 606. 

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 analyzed for the parameters listed in Section 4.4.5. 

Sludge/Liguid (from buried tank outside Building 606) 

Two samples, will be collected from within this buried tank believed to be a septic system. 

It is believed that there will probably be an upper aqueous layer and a bottom sediment layer. 

One sample will be taken of each. The liquid material will be collected with a teflon bottom 

filling sludge sampler. The sediment layer will be sampled within Eckman dredge, a clamshell 

type sampler. These samples will be analyzed for TCL VOCs, SVOs, Pesticides/PCBs, TAL 

Metals and Cyanide according to NYSDEC CLP SOW, and also herbicides by Method 8150. 

4.4.S Analytical Proeram 

A total of 24 soil samples, four surface water and sediment samples, and four groundwater 

samples will be collected from SEAD-43/56/69 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 353.2. At SB43-4 the soil will be analyzed 

for total petroleum hydrocarbons by EPA Method 418.1. A summary of the analytical 

program for SEAD-43/56/69 is presented in Table 4-3. 
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The facilities (Building 606) at this SWMU were used as the Old Missile Propellant Test 

Laboratory. As a result, various on site investigative work tasks may require UXO clearance. 

UXO personnel will decide, based upon site conditions, when remote drilling and site 

clearance will be necessary. The following presents the proposed procedures to handle UXOs 

and explosives. 

During drilling operation, a UXO Safety Officer will monitor the work and screen samples . 

Drilling may be performed remotely. Test pit excavations and the collection of soil samples 

will be performed by UXO personnel. UXO personnel 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. 

4.5 SEAD 44 QA TEST LABS 

SEAD 44 is comprised of two separate locations. Figures 4-7 and 4-8 shows Locations A and 

B that make up SEAD 44. 

Location A is approximately 1000 ft. East of Brady Road and 1500 ft. North of South Patrol 

Road along an unnamed dirt road. The dirt road is parallel to South Patrol Road as shown 

in Figure 4-7. Location B is located along the East side of Brady Road as shown in Figure 

4-8. 

4.5.1 Site Backi:round 

4.5.1.1 Historical Use 

Both locations A and B were used for quality assurance testing of CS grenades, fire devices 

and· pyrotechnics. Mines were detonated aboveground at the bermed area associated with 

SEAD 44A. At SEAD 44B, the QA laboratory tested timed fuzes. It has not been 

determined if the fuzes were actually detonated at SEAD 44B. 
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Along both sides of the dirt road at Location A there are berms. These bermed areas 
potentially contain unexploded ordinances since they were used for QA testing. There were 
no visible signs of any building foundations. Along the north side of the dirt road there were 
three metal poles that may have been used for holding screens in place while detonating 

munitions. There was also a small ditch on the north side of the dirt road . There were no 
apparent wetlands or stressed vegetation in the area. At the end of the dirt road, on the 

south side, is an empty drum labelled steam waste. 

At Location B there was an abandoned concrete foundation that was approximately 20 feet 
by 50 feet. Directly behind it to the east is a metal pole believed to have been used to 

display a red flag that was used to signal when testing was being performed. There is also a 
dilapidated corrugated metal shack behind the concrete foundation. There is a drainage ditch 
on this side of the road that runs parallel to Brady Road and a culvert that runs underneath 
Brady Road. 

4.5.2 Contaminants of Interest 

Contaminants that might be detected during sample analysis at SEAD 44 include VOCs, 
SVOCs, explosives, nitrates, and heavy metals because the areas were used for the quality 
assur~ce testing of mtmitions and pyrotechnics. 

4.5.3 Transport Pathways 

Leaching of metals from the soil into the groundwater is a potential pathway for the heavy 

metals in locations A and B. Surface water is also a potential pathway at locations A and B. 

4.5.4 Field Investieation 

4.5.4.1 Geophysical Investigation 

In order to determine the direction of groundwater flow at the site up to four seismic 
refraction spreads will be surveyed. These spreads will be located at each boundary of the 

SWMU and surveyed using a weight drop energy source and 5 foot geophone spacings. The 
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depth to the water table will be determined for each spread. Since the individual spreads will 

be situated at the SWMU boundaries, this horizontal spacing and the water table depth 

information will be used to determine the direction of groundwater flow. This information 

will be used in turn to locate monitoring wells both up and downgradient of the SWMU. 

4.5.4.2 Media To Be Investigated 

SEAD 44A - West of Building 612 

Soils 

Both berm excavations and surface soil samples will be collected from the area in and around 

SEAD 44A. The locations of the sample points are shown in Figure 4-7. Three soil samples 

from each of the berms will be collected. There are three berms in this area that are visible 

from the road. The area was not walked during the site visit due to the danger of UXOs. 

It is possible that there are additional bermed areas. If additional berms are identified these 

will be sampled also in a fashion similar to what is described here. The soil samples will be 

taken from the mid-depth point of each berm with the aid of a backhoe. 

Two surface soil samples, collected from a depth of 0-12" will be taken from the area 

surrounding each of the three berms. All soil samples will be analyzed from the parameters 

listed in Section 4.5 .5. 

Surface Water and Sediment 

A total of four surface water and sediment samples will be collected at this site. The 

locations are shown in Figure 4-7. This drainage ditch runs parallel to the dirt road. South 

of the bermed areas three surface water and sediment samples will be collected from the 

drainage ditch. An additional surface water and sediment sample will be taken from a small 

ditch that contained pooled water on the north side of the dirt road. These samples will be 

analyzed for the parameters listed in Section 4.5.5. 
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Three groundwater monitoring wells will be installed at SEAD 44A as shown in Figure 4-7. 

These well locations are based upon a presumed groundwater flow direction of west­

southwest as shown. The upgradient well will be installed to monitor background 

groundwater quality. The remaining two monitoring wells will be installed downgradient of 

the bermed areas. These locations are subject to slight change based upon UXO clearance 

and further visual site investigation of the area. 

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 analyzed for the parameters listed in Section 4.5.5. 

SEAD 44B - Brady Road, North of Building 612. 

Soils 

The QA Testing Lab is believed to have been located where the concrete slab at SEAD 44B 

is located. Three surface soil samples are proposed at SEAD 44B in the area surrounding 

the concrete slab, flagpole, and metal shack. The surface soil samples will be collected from 

a depth of 0-12". The sample locations are shown on Figure 4-8. These soil samples will be 

analyzed for the parameters listed in Section 4.5.5. 

Surface Water and Sediment 

Two surface water and sediment samples will be collected from the drainage ditch that runs 

parallel to Brady Road. The sample locations are shown on Figure 4-8. This drainage ditch 

is adjacent to the SWMU on the east side of Brady Road. These surface water and sediment 

samples will be analyzed for the p.u-ameters listed in Section 4.5.5. 

4.5.S Analytical Proa:ram 

A total of 18 soil samples, 6 surface water and sediment samples, and three groundwater 

samples will be collected from SEAD-44A/44B for chemical testing. All the samples will be 

analyzed for the following: the TCL VOCs, SVOs, and Pesticides/PCBs and T AL Metals and 
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Cyanide according to the NYSDEC CLP SOW, explosive compounds by Method 8330, 

nitrates by Method 353.2. A summary of the analytical program for SEAD-44A/44B is 

presented in Table 4-3 . 

4.5.6 Handlini: UXOs and Explosives 

The facilities at these SWMUs were used as Quality Assurance Test Laboratories . As a 

result, UXO personnel will be on-site to monitor the subsurface explorations and sampling. 

UXO personnel will decide when remote drilling and site clearance will be necessary based 

on site conditions. The following presents the proposed procedures for handling UXOs and 

explosives at SEAD 44. 

During drilling operation, a UXO Safety Officer will monitor the work. All drilling is 

expected to be performed remotely. Test pit excavations and the collection of soil samples 

will be performed by UXO personnel. 

UXO personnel will also clear areas for field personnel to walk on-site, to perform 

geophysical surveys, and to obtain surface soil, surface soil, surface water, sediment, and 

groundwater samples. 

4.6 SEAD 50 TANK FARM 

A tank farm is located in the area west of East Patrol Road between Building 350 and 

Buildings 356 and 357 as shown in see Figure 4-9. This is designated as SEAD 50. 

4.6.1 Site Backi:round 

4.6.1.1 Historical Use 

It is not known at what time the tank farm originated. At one time there were approximately 

160 aboveground storage tanks in this area. The tanks were only used to store dry materials, 

according to SEAD personnel. These materials included minerals, ores, and asbestos. Tanks 

have been removed from the farm over an extended period. In 1988 ten tanks were removed 

and sold to area farmers. Figure 4-9 shows the location of the remaining tanks and shows the 

locations of former tanks based upon review of historic aerial photographs . 
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There are only four remaining aboveground storage tanks and they are scattered around the 

area as shown in Figure 4-9. Two of the tanks are used for the storage of antimony, one for 

asbestos and the remaining tank stores rutile ore. The rest of the site is covered with 

vegetation except in the areas where tanks were previously located. These areas are circular 

in shape and gravel covered. There are no existing records of leaks or spills from any of the 

tanks. There are no wetlands in the area. 

4.6.1.3 Existing Analytical Data 

There is no existing analytical data from this site. 

4.6.2 Contaminants of Interest 

Since it is uncertain what may have been stored here, Pesticides/PCBs, VOCs, SVOs, and 

heavy metals are the contaminants of interest. 

4.6.3 Transport Pathways 

Materials stored in this area include minerals, ores, and asbestos. Therefore possible 

transport pathways include not only soil and groundwater, but because many of these 

materi_als are so dusty, air must also be considered . 

4.6.4 Field Investii:ation 

4.6.4.1 Geophysical Investigation 

In order to determine the direction of groundwater flow at the site up to four seismic 

refraction spreads will be surveyed. These spreads will be located at each boundary of the 

SWMU and surveyed using a weight drop energy source and 5 foot geophone spacings. The 

depth to the water table will be determined for each spread. Since the individual spreads will 

be situated at the SWMU boundaries, this horizontal spacing and the water table depth 

information will be used to determine the direction of groundwater flow. This information 

will be used in turn to locate monitoring wells both up and downgradient of the SWMU. 
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Soils 
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It is proposed that seven surface soil samples taken from a depth of 0-12" be collected from 

several previous tank locations as shown on Figure 4-9. It is believed that only dry materials 

were stored in this aboveground tank farm. Surface soil samples will indicate whether any 

spills or leaks occurred in these areas and what exactly may have been stored there. These 

seven surface soil samples will be located randomly over the entire area of the tank farm. 

These surface soil samples will be analyzed for the parameters listed in Section 4.6.5. 

Surface Water and Sediment 

Three surface water and sediment samples will be taken from the drainage ditch that runs 

east of the tank farm along East Patrol Road. The surface water and sediment sample 

locations are displayed in Figure 4-9. These samples will be analyzed for the parameters 

listed in Section 4.6.5. 

4.6.5 Analytical Pro2ram 

A total_ . of 7 soil samples and 3 surface water and sediment samples will be collected from 

SEAD-50 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. A summary of the analytical program for SEAD-50 is presented in Table 4-3. 

4.6.6 Handlin& UXOs and Explosives 

UXOs and explosives are not expected to be present at this SWMU. 

4.7 SEAD 58 - DEBRIS AREA NEAR BOOSTER STATION 2131 

A debris area is located Northeast of Booster Station 2131 as shown in Figure 4-10. 
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The booster station is a pumphouse used to pump drinking water from the lake to the on-site 

reservoir. Interviews with SEAD personnel has indicated that debris has been dumped in this 

area. It is not known what types of waste were disposed of in this area. It is rumored that 

DDT, a contact insecticide, may have been disposed of in this area. There are no DDT usage 

records available for SEAD. 

4. 7.1.2 Current Conditions 

During the site inspection of January 1993, there were two areas of concern identified. The 

first area contained a pile of surface debris located 150' North and 300' East of the Booster 

Station as shown in Figure 4-10. This pile measured approximately 10 feet by 10 feet and 

contained rusted drums of various sizes. There was one 55 gallon drum and the remaining 

drums were all smaller in size. The smaller drums are believed to have once held propellants . 

The waste pile was also noted to contain various broken glass bottles . An additional waste 

pile was located just north of the first area. This area measured approximately 10 feet by 10 

feet . This second waste pile contained partially buried drums . There is a stream due south 

of this area which runs east to west. 

In the second area, fifty feet north of the above mentioned area, there is a drainage swale 

which also runs east to west. Fifty feet north of the drainage swale is a large circular area 

that measures approximately 300' in diameter where stressed vegetation was identified during 

the January 1993 site inspection. These locations are as shown in Figure 4-10. 

4.7.2 Contaminants of Interest 

Since it is unknown what may have been disposed of in these areas, Pesticides/PCBs, VOCs, 

SVOCs, and heavy metals are potentially present. 
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DDT is a contact insecticide which could be absorbed by soil particles and migrate to the soil 

and groundwater. A drainage ditch and small stream run on either side of this disposal area 

making surface water an additional potential pathway. 

4.7.4 Field Investii:ation 

4.7.4.1 Geophysical Survey 

Electromagnetic (EM-31) and Ground Penetrating Radar (GPR) surveys will be performed 

at SEAD 58. The initial geophysical investigation will be an EM-31 survey performed on a 

20 foot by 20 foot grid throughout the survey and as shown on Figure 4-10. The objective 

of the EM-31 survey will be to delineate the limits of the waste and to identify locations 

where metallic objects may be buried within the subsurface. Upon completion of the EM-31 

survey, contour maps of the in-phase and quadrature components of the electromagnetic field 

will be generated to aid in identifying the waste limits and the locations of possible buried 

metallic objects within the landfill. 

Subsequent to the EM-31 survey a GPR survey will be performed. The GPR data will be 

collected across the areas shown in Figure 4-10 along profiles spaced at 50 foot intervals. 

Those data will be used to supplement the EM-31 interpretation of the waste limits and to 

provide additional information on the thickness of the waste. GPR data will also be collected 

over each distinct EM-31 anomaly in order to provide a better characterization of the 

suspected metallic source. 

In order to determine the direction of groundwater flow at the site up to four seismic 

refraction spreads will be surveyed. These spreads will be located at each boundary of the 

SWMU and surveyed using a weight drop energy source and 5 foot geophone spacings. The 

depth to the water table will be determined for each spread. Since the individual spreads will 

be situated at the SWMU boundaries, this horizontal spacing and the water table depth 

information will be used to determine the direction of groundwater flow. This information 

will be used in turn to locate monitoring wells both up and downgradient of the SWMU. 
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Both soil borings and test pits will be completed at SEAD 58 . The locations of the sample 

points are shown in Figure 4-10. 

A total of six test pits will be completed altogether. Three test pits will be completed within 

the debris areas. The locations of these test pits will be based upon the results of the 

geophysical surveys. Soil samples will be collected from each test pits within this area and 

analyzed for the parameters listed in Section 4.7.5. Three additional test pits will also be 

performed within the barren field area. The locations of these test pits will also be 

determined by the geophysical survey results. Soil samples will be collected from these test 

pits and analyzed for the parameters listed in Section 4. 7.5. 

Three soil borings will be performed in the barren area to evaluate the subsurface conditions. 

The soil borings will be located based upon the results of the geophysical surveys. If a 

disposal area is identified here then two borings will be completed within the waste. 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. The soil samples will be analyzed for the 

parameters listed in Section 4.7.5. 

Surface Water and Sediment 

Both a stream and an intermittent drainage ditch run from east to west adjacent to the debris 

areas and barren area. Three surface water and sediment samples will be obtained from the 

stream. One sample location will be upgradient of the debris areas and while the remaining 

two sample locations will be downgradient of the debris areas. The drainage swale did not 

contain water at the time of the visual site inspection (January, 1993). 

Three surface soil samples will also be collected from this drainage swale. One sample 

location will be upgradient of the debris barren areas while the remaining two will be located 

downgradient. The locations for these samples are displayed on Figure 4-10. The samples 

will be analyzed for the parameters listed in Section 4.7.5. 
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Four monitoring wells will be installed at SEAD 58_ The monitoring well locations are shown 

in Figure 4-10 and are based upon a presumed groundwater flow direction towards the 

southwest. The upgradient monitoring well will be installed to establish the background 

groundwater quality . The remaining three wells will be installed downgradient of the debris 

areas and barren area as shown in Figure 4-10. 

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 analyzed for the parameters listed in Section 4.7.5. 

4.7.5 Analytical Program 

A total of 18 soil samples, 3 surface water and sediment samples, and four groundwater 

samples will be collected from SEAD-58 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. A summary of the analytical program for 

SEAD-58 is presented in Table 4-3. 

4. 7 .6 Handling UXOs and Explosives 

UXOs and explosives are not expected to be present at this SWMU. 

4.8 SEAD 59 - FILL AREA WEST OF BUILDING 135 

A fill area is located west of Building 135 and west of the sewage sludge piles (SEAD 5) 

along both sides of a dirt road that runs perpendicular to Administration Ave. as shown in 

Figure 4-11. This fill area has been designed SEAD 59. 
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4.8.1 Site Background 

4.8.1.1 Historical Use 

Delivecy Order 0009, Engineering-Science Project No: 720445--01002 
Submittal: Draft 

This area may have been used for the disposal of construction debris and oily sludges. It is 

not known when the disposals actually took place. 

4.8.1.2 Current Conditions 

There are several waste piles located along both sides of the dirt road as shown in Figure 4-

11. The piles are up to five feet high. The area that contains waste piles on the north side 

of the road is approximately 300 feet by 150 feet in area. The smaller area on the south side 

of the road is approximately 100 feet by 100 feet. The piles are covered with vegetation. 

There are no wetlands in the area. 

4.8.1.3 Existing Analytical Data 

There is no existing analytical data for this site. 

4.8.2 Contaminants of Interest 

Since it is unknown what may have been disposed of here, Pesticides/PCBs, VOCs, SVOCs, 

and heavy metals are potentially considered to be present. Oily sludges are suspected to have 

been buried here so petroleum hydrocarbons are also considered a contaminant of interest. 

4.8.3 Transport Pathways 

Due to the uncertainty of the identity of contents of this fill area and debris piles, potential 

transport pathways include air, soil, and groundwater. 

4.8.4 Field Investigations 

4.8.4.1 Geophysical Survey 

Electromagnetic (EM-31) and Ground Penetrating Radar (GPR) surveys will be performed 

at SEAD 59. The initial geophysical investigation will be an EM-31 survey performed on a 

20 foot by 20 foot grid throughout the survey and as shown on Figure 4-11. The objective 
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of the EM-31 survey will be to delineate the limits of the landfill and to identify locations 

where metallic objects may be buried within the subsurface. Upon completion of the EM-31 

survey contour maps of the in-phase and quadrature components of the electromagnetic field 

will be generated to aid in identifying the waste limits and the locations of possible buried 

metallic objects within the landfill. 

Subsequent to the EM-31 survey a GPR survey will be performed . The GPR data will be 

collected across the area shown in Figure 4-11 along profiles spaced at 50 foot intervals. 

Those data will be used to supplement the EM-31 interpretation of the waste limits and to 

provide additional information on the thickness of the waste. GPR data will also be collected 

over each distinct EM-31 anomaly in order to provide a better characterization of the 

suspected metallic source. 

In order to determine the direction of groundwater flow at the site up to four seismic 

refraction spreads will be surveyed. These spreads will be located at each boundary of the 

SWMU and surveyed using a weight drop energy source and 5 foot geophone spacings. The 

depth to the water table will be determined for each spread. Since the individual spreads will 

be situated at the SWMU boundaries, this horizontal spacing and the water table depth 

information will be used to determine the direction of groundwater flow. This information 

will be used in tum to locate monitoring wells both up and downgradient of the SWMU. 

4.8.4.2 Media To Be Investigated 

SQih 

Both soil borings and test pits will be performed at SEAD 59. The locations of the sample 

points are shown in Figure 4-11 . 

A total of five test pit samples will be collected from the waste piles and filled area. One 

composite soil sample will be taken from each pile with the aid of a backhoe. The sample 

will be collected from a discrete location using a stainless steel trowel and bowl. The soil 

sample will be collected from the mid-depth point and will be analyzed for the parameters 

described in Section 4.5.5. 
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A total of five soil borings will be performed in the two fill areas. These borings will 

determine the depth of the filled area. 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. 

The boring locations are shown in Figure 4-11. These sample locations are subject to change 

based upon the results of the geophysical surveys. The samples will be analyzed for 

parameters listed in Section 4.8.5. 

Groundwater 

Three monitoring wells will be installed at SEAD 59. The monitoring well locations are 

shown in Figure 4-11 and are based upon a presumed direction of groundwater flow towards 

the east. The upgradient well will be installed to monitor background groundwater quality 

at the site. The other two wells will be installed downgradient of the fill area to evaluate the 

impact of this unit upon the groundwater system. 

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 analyzed for the parameters listed in Section 4.8.5. 

4.8.5 Analytical Program 

' . 

A total of 20 soil samples and three groundwater samples will be collected from SEAD-59 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, 

and total petroleum hydrocarbons by EPA Method 418.1. A summary of the analytical 

program for SEAD-59 is presented in Table 4-3. 

4.8.6 Handling UXOs and Explosives 

UXOs and explosives are not expected to be present at this SWMU. 

4.9 SEAD 60 - OIL DISCHARGE ADJACENT TO BUILDING 609 

SEAD 60 represents an area of oil stained soil adjacent to Building 609. Oil believed to have 

been discharged from a pipe in the wall of Building 609 resulted in a spill adjacent to the 
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building. No information is available on the date of the spill , the volume of materials released 

nor on the composition of the spilled materials. Figure 4-12 shows the location and site of 

the spill area with respect to other features nearby. 

4.9.1 Site Backa:round 

4.9.1.1 Historical Use 

Building 609 is a boiler house for Building 612. The spill was first noticed in 1989 by SEAD 

personnel. The existence of a spill report is not known. 

4.9.1.2 Current Conditions 

The spill area, which measures approximately 30 feet by 6 feet is located outside the 

southwest corner of the building. The quantity of oil spilled is unknown. The spill area 

extends past the railroad track, where the soils are visibly stained . No vegetation is present 

in the spill area. The boilers currently use #2 oil but it is not known if this type of oil was 

being used at the time of the spill. 

4.9.1.3 Existing Analytical Data 

' ' 

There is no existing analytical data for this site. 

4.9.2 Contaminants or Interest 

The only known incident to occur in this area resulting in contamination was the oil spill . 

Potential contamination includes petroleum hydrocarbons and also PCBs since it has not been 

proven exactly what the oil source was . 

4.9.3 Transport Pathways 

The potential transport pathways for this site include soil, surface water, and groundwater. 
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4.9.4 Field Investia:ation 

4.9.4.1 Geophysical Investigation 
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Submittal: Draft 

There will be no geophysical investigation at SEAD 60. The oil spill is visible on the soil 

surface. The extent to which the oil has permeated the soil will be determined by visually 

observing the soil on the surface and by obtaining soil samples from borings. 

4.9.4.2 Media To Be Investigated 

Soils 

Three soil borings are proposed in the area of and adjacent to the oil spill outside of Building 

609. 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. The borings will also help to 

determine the thickness of contaminated soil. Figure 4-12 shows the sampling locations. The 

three samples to be analyzed from each boring will be submitted for chemical analyses as 

identified in Section 4.9.5. 

Groundwater 

Three monitoring wells will be installed at SEAD 60 to determine if the oil has migrated to 

the groundwater. Figure 4-12 shows the sampling locations. The presumed direction of 

groundwater flow at this SWMU is west. The upgradient well will be installed to establish 

the background groundwater quality. Two monitoring wells will be installed downgradient of 

the spill area to determine the effects of the spill on the groundwater system. 

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 analyzed for the parameters listed in Section 4.9.5. 

Surface Water and Sediment 

Three surface water and sediment samples will be collected from the site. See Figure 4-12 

for sampling locations. A drainage ditch runs east to west approximately 300 feet north of 
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Building 609. In order to determine if the oil contamination has migrated to this ditch, three 

surface water and sediment samples will be collected here. These samples will be analyzed 

for the parameters listed in Section 4.9.5. 

4.9.S Analytical Program 

A total of 9 soil samples, 3 surface water and sediment samples, and three groundwater 

samples will be collected from SEAD-60 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, and total petroleum hydrocarbons by EPA 

Method 418.1. A summary of the analytical program for SEAD-60 is presented in Table 4-3 . 

4.9.6 Handling UXOs and Explosives 

UXOs and explosives are not expected to be present at this SWMU. 

4.10 SEAD 62 - NICOTINE SULFATE DISPOSAL AREA 

It is believed two drums containing nicotine sulfate were disposed of in the area between or 

surrounding Buildings 606 and 612. This area is quite large and measures approximately one­

half mile by one quarter mile. There is no indication of where exactly or when the disposal 

may have occurred. Figure 4-13 shows the locations of Buildings 606 and 612 and the 

surrounding area. 

4.10.1 Site Background 

4.10.1.1 Historical Use 

Building 606 is currently used as the pesticide/herbicides storage facility. Building 612 is an 

munitions disassembly facility. Both buildings have been used for these operations for quite 

some time. 
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4.10.1.2 Contaminants of Interest 
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SEAD 62 is a potential site for the nicotine sulfate disposal. Herbicides and pesticides are 

the primary contaminants of concern. 

4.10.1.3 Existing Analytical Data 

There is no existing analytical data for this site. 

4.10.3 Transport Pathways 

The potential transport pathways for the nicotine sulfate include soil and groundwater. 

4.10.4 Field Investigation 

4.10.4.1 Geophysical Survey 

Electromagnetic (EM-31) and Ground Penetrating Radar (GPR) surveys will be performed 

at SEAD 62. The initial geophysical investigation will be an EM-31 survey performed on a 

50 foot grid throughout the survey area as shown on Figure 4-13. The objective of the EM-

31 survey will be to identify locations where the drums containing nicotine sulfate may be 

buried within the subsurface. Upon completion of the EM-31 survey contour maps of the in­

phase and quadrature components of the electromagnetic field will be generated to aid in 

identifying the locations of possible buried metallic objects within the subsurface. 

Subsequent to the EM-31 survey a GPR survey will be performed. The GPR data will be 

collected over each distinct EM-31 anomaly in order to provide a better characterization of 

the suspected metallic source. 

In order to determine the direction of groundwater flow at the site up to four seismic 

refraction spreads will be surveyed. These spreads will be located at each boundary of the 

SWMU and surveyed using a .weight drop energy source and 5 foot geophone spacings. The 

depth to the water table will be determined for each spread. Since the individual spreads will 

be situated at the SWMU boundaries, this horizontal spacing and the water table depth 
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information will be used to determine the direction of groundwater flow. This information 

will be used in tum to locate monitoring wells both up and downgradient of the SWMU. 

4.10.4.2 Media To Be Investigated 

Soils 

Three test pits will be dug in areas that the geophysical survey results identify anomalies or 

potential sites thought to be associated with the nicotine sulfate drums. One soil sample will 

be collected from each of these test pits and analyzed as described in Section 4.10.5. The 

area being investigated is quite large and no other medias are proposed to be sampled until 

the location of the drums is pinpointed. Figure 4-13 shows the suspected area between 

Building 606 and 612. 

4.10.5 Analytical Proi:ram 

A total of 3 soil samples will be collected from SEAD-62 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, and herbicides by Method 

8150. A summary of the analytical program for SEAD-62 is presented in Table 4-3. 

4.10.6 Handlini: UXOs and Explosives 

UXOs and explosives are not expected to be present at this SWMU. 

4.11 SEAD 63 - MISCELLANEOUS COMPONENTS BURIAL SITE 

Figure 4-14 shows the location of SEAD 63, the Miscellaneous Components Burial Site. The 

miscellaneous component burial site is located, on the east side of North South Baseline 

Road. The area measures approximately 200 feet by 100 feet. It is believed that this area 

was used for the burial of classified parts . The types and/or composition of these parts is not 

known. The SWMU Classification Report defined the burial site as being 80 feet by 65 feet 

but no distinct area associated with the burial site was detected during the January 1993 site 

investigation. 
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4.11.1 Site Backi:round 

4.11.1.1 Historical Use 
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This site was used during the 1950's and 1960's to bury classified parts. The types of materials 

that were disposed of have been identified by SEAD as metal parts. At the time of there 

disposal they were classified so records do exist to the exact nature of these items although 

they are not currently available. The SWMU Classification Report states that "inert 

materials" were buried within the pit. 

4.11.1.2 Current Conditions 

The site is generally flat and moderately vegetated. A drainage ditch runs along North South 

Baseline Road. There are no wetlands in the area. There is no visible debris on the surface. 

Some of the vegetation appeared to be stressed adjacent to the road. No signs of visibly 

disturbed soils could be associated with the burial pit. 

4.11.1.3 Existing Analytical Data 

There is no existing analytical data for this site. 

4.11.2 Contaminants of Interest 

It is unknown what may have been disposed of within these burial pits . Consequently, 

Pesticides/PCBs, VOCs, SVOCs, and heavy metals may be present. 

4.11.3 Transport Pathways 

Soil and surface water are considered to be potential transport pathways. If the wastes here 

are contaminated with radioactive particles, groundwater contamination may have resulted 

from long term burial of the wastes. 
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4.11.4 Field l nvesti1:ation 

4.11.4.1 Geophysics 
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Electromagnetic (EM-31) and Ground Penetrating Radar (GPR) surveys will be performed 

at SEAD 63. The initial geophysical investigation will be an EM-31 survey performed on a 

20 foot by 20 foot grid throughout the survey area as shown on Figure 4-14. The objective 

of the EM-31 survey will be to delineate the limits of the burial pit and to identify locations 

where metallic objects may be buried within the subsurface. Upon completion of the EM-31 

survey contour maps of the in-phase and quadrature components of the electromagnetic field 

will be generated to aid in identifying the burial pit locations and the locations of possible 

buried metallic objects within the pit. 

Subsequent to the EM-31 survey a GPR survey will be performed. The GPR data will be 

collected across the area shown in Figure 4-14 along profiles spaced at 50 foot intervals. 

Those data will be used to supplement the EM-31 interpretation of the burial pit location. 

GPR data will also be collected over each distinct EM-31 anomaly in order to provide a 

better characterization of the suspected metallic source. 

In order to determine the direction of groundwater flow at the site up to four seismic 

refract_ion spreads will be surveyed. These spreads will be located at each boundary of the 

SWMU and surveyed using a weight drop energy source and 5 foot geophone spacings. The 

depth to the water table will be determined for each spread. Since the individual spreads will 

be situated at the SWMU boundaries, this horizontal spacing and the water table depth 

information will be used to determine the direction of groundwater flow. This information 

will be used in tum to locate monitoring wells both up and downgradient of the SWMU. 

4.11.4.2. Media To Be Investigated 

Soils 

Both test pits and soil borings will be completed at SEAD 63 . The locations of the various 

sample points are shown in Figure 4-14. 

Three test pits will be dug at SEAD 63. The exact test pit locations will be based upon the 

results of the geophysical surveys. These test pits will provide for a visual examination of any 
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buried waste, and to determine the extent and location of the burial area identified with the 

geophysics. Soil samples will be collected from each test pit and submitted for chemical 

analysis identified in Section 4.11.5. 

Three soil borings will be completed at SEAD 63. The estimated locations of these borings 

are shown on Figure 4-14. The soil borings will be focused within and downgradient of the 

burial . pit as identified with the geophysical 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 and 

analyzed. An additional three soil samples will be collected from the background monitoring 

well boring to establish background soil chemistry. The three samples to be analyzed from 

each boring will be submitted for chemical analyses identified in Section 4.11.5. 

Surface Water and Sediment 

Two surface water and sediment samples will be collected at SEAD 63. The surface and 

sediment samples will be obtained at the locations that are shown on Figure 4-14. The 

drainage ditch that runs north to south along the east side of North-South Baseline Road and 

is immediately downgradient of the burial site will be sampled. 

Groundwater 

Three monitoring wells will be installed at SEAD 63. The monitoring well locations are 

shown in Figure 4-14. The presumed direction of groundwater flow at this site is west­

southwest. One monitoring well will be installed upgradient of the area and will be used to 

establish the background groundwater quality. Two additional wells will be installed 

downgradient of the burial site. These wells will be used to determine the impact of the 

Miscellaneous Components Burial Site on the groundwater. 

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 analyzed for the parameters listed in Section 4.11.5. 

4.11.5 Analytical Proi,:am 

A total of 15 soil samples, 2 surface water and sediment samples, and three groundwater 

samples will be collected from SEAD-63 for chemical testing. All the samples will be 

analyzed for the following: the TCL VOCs, SVOs, and Pesticides/PCBs and T AL Metals and 
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Cyanide according to the NYSDEC CLP SOW. A summary of the analytical program for 

SEAD-63 is presented in Table 4-3. 

4.11.6 Handline UXOs and Explosives 

UXOs and explosives are not expected to be present at this SWMU. 

4.12 SEAD 64A, 64B, 64C, 64D - GARBAGE DISPOSAL AREAS 

There are four garbage disposal areas associated with this SWMU, three of which were active 

in the past, and one of which is the site of a proposed landfill. None of these four units are 

contiguous. Figures 4-15, 4-16, 4-17, and 4-18 show the locations of SEAD 64A, B, C, and 

D respectively with respect to other features nearby. 

4.12.1 Site Backeround 

4.12.1.1 Historical Use 

SEAD 64A, 64B and 64D were all used during the time period from 1974 to 1979 when the 

on site solid waste incinerator was not in operation. The types of wastes landfilled in these 

areas . are suspected to be primarily household items, although metal drums and other 

industrial wastes were reported for locations A, B and D in the SWMU Classification Report. 

SEAD 64C is the location of a proposed on-site landfill. Information presented within the 

SWMU Classification report suggests that limited dumping may also have occurred at SEAD 

64C. This was not confirmed during the January 1993 site visit. 

4.12.1.2 Current Conditions 

SEAD 64A is located south of the storage pad at 7th Street. The disposal area measures 

approximately 350 feet by 200 feet. This area was used for garbage disposal from 1974 to 

1979 when the solid waste incinerator (SEAD 15) was not operating. The area appears to 

have been disturbed, however no debris or garbage was visible on the surface. The site is 

relatively flat and covered with dense vegetation. A "no dumping" sign has been placed in the 

area. There are no existing wells located in this area. 
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SEAD 64B is located south of the classified yards and north of Ovid Road. The disposal area 

measures approximately 200 ft. by 400 ft. Piles of fill material are located in the area and a 

dirt road leads into the disposal grounds . The location is slightly elevated above the 

surrounding area and is densely vegetated. A drainage ditch runs alongside of the railroad 

tracks. This area was also used for garbage disposal from 1974 to 1979 when the solid waste 

incinerator (SEAD 15) was not operating. There are no existing wells located in this area. 

SEAD 64C is located in the southeast comer of the base near the area where East Patrol 

Road becomes South Patrol Road. The area is densely vegetated and no debris was located 

during the visual site inspection of January 1993. This area was never used for landfilling but 

information within the SWMU Classification report suggests that limited dumping may have 

occurred in this area. There is a 20 foot by 15 foot concrete pad located in this area but it 

is not known what this concrete pad was used for. There are four wells located at SEAD 

64C, one upgradient and three downgradient of the proposed landfill site as shown in Figure 

4-17. 

SEAD 64D is a large garbage disposal area that runs along the east side of West Patrol Road 

for about one-half mile. This area was also used for garbage disposal from 1974 to 1979 when 

the solid waste incinerator was not operating. From the road no debris was visible on the 

surface during the January 1993 site visit. Firebreaks are mowed into the area running east 

to west and north to south. Stressed vegetation was visible along West Patrol Road. The 

remaining area was densely vegetated with brush and tall grass. 

4.12.1.3 Existing Analytical Data 

Four wells were installed at SEAD 64C to obtain necessary hydrological and geological data 

to prepare an application for a state permit to operate a sanitary landfill on site. Nine soil 

borings were performed and four monitoring wells were installed. Temperature, pH, 

chlorides, chemical oxygen demand (from dichromate), conductivity, iron and water levels 

were measured monthly during 1980-1981. Typical results from that time period are shown 

in Table 4-9. 

There is no additional existing data for any of the remaining three garbage disposal sites. 
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Parameters Well No. 6 Well No. 7 

Temperature ( deg.C) 8 7 

pH 7.2 7.4 

Chlorides 0.2 1.3 

C.O.D.(from dichromate) 0 2 

Conductivity 612 577 
(umhos at 25 deg.C) 

Iron 0.2 0.4 

Water Level 13.75" 23.75" 
(below grade) 

Notes: 
1) Analysis date 1/15- 26/81 

Delivery Order 0009, Engineering-Science Project No: 720445-01002 
Submittal: Draft 

... ,,_.,., 

Well No. 8 Well No. 9 

7 6 

7.2 7.2 

3.5 1.5 

0 0 

702 937 

0.2 0.4 

112.5" 22.5" 

2) Water was sampled monthly 1980- 1981. Theses are typical 
parameters and results. 

3) Results in mg/1 unless indicated otherwise. 

TABLE 4-9 SEAD 64C PROPOSED GARBAGE DISPOSAL AREA - TYPICAL WELL 

DATA 
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4.12.2 Contaminants of Interest 
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It is unknown at this time what was disposed of at the landfill sites. Therefore, 

Pesticides/PCBs, VOCs, SVOCs, and heavy metals are considered to be contaminants of 

interest. 

4.12.3 Transport Pathways 

Since it is not known the extent of what materials might be buried here soil, air, groundwater, 

and where applicable, surface water are potential transport pathways at all four locations. 

4.12.4 Field Investieation 

4.12.4.1 Geophysical Survey 

Electromagnetic (EM-31) and Ground Penetrating Radar (GPR) will be performed at SEAD 

64A, B, C, and D. Seismic Refraction surveys will be performed at SEAD 64A, B, and D. 

The initial geophysical investigations will be an EM-31 survey performed on a 20 foot by 20 

foot grid throughout the survey area as shown in Figures 4-15 through 4-18. The objective 

of the EM-31 survey will be to delineate the limits of the landfill and to identify locations 

where metallic objects may be buried within the subsurface. Upon completion of the EM-31 

survey contour maps of the in-phase and quadrature components of the electromagnetic field 

will be generated to aid in identifying the waste limits and the locations of possible buried 

metallic objects within the landfill. 

Subsequent to the EM-31 survey a GPR survey will be performed. The GPR data will be 

collected across the areas shown in Figures 4-15 through 4-18 along profiles spaced at 50 foot 

intervals . Those data will be used to supplement the EM-31 interpretation of the waste limits 

and to provide additional information on the thickness of the waste. GPR data will also be 

collected over each distinct EM-31 anomaly in order to provide a better characterization of 

the suspected metallic source. 

In order to determine the direction of groundwater flow at the site up to four seismic 

refraction spreads will be surveyed. These spreads will be located at each boundary of the 

SWMU and surveyed using a weight drop energy source and 5 foot geophone spacings. The 
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depth to the water table will be determined for each spread. Since the individual spreads will 

be situated at the SWMU boundaries, this horizontal spacing and the water table depth 

information will be used to determine the direction of groundwater flow. This information 

will be used in turn to locate monitoring wells both up and downgradient of the SWMU. 

4.12.4.2 Media To Be Investigated 

SEAD 64A 

Soils 

Both test pits and soil borings will be completed at SEAD 64A. The locations of the various 

sample points are shown in Figure 4-15. 

Three test pits will be performed at SEAD 64A. The location of the three test pits will be 

based upon the results of the geophysical surveys. The test pits are to be performed where 

distinct geophysical anomalies are found that are thought to be associated with buried metallic 

objects. The purpose of these test pits is to visually identify the contents of this disposal area. 

No soil samples will be taken from the test pit locations. 

Three . soil borings will be performed in SEAD 64A. The tentative locations of soil borings 

and test pits are shown on Figure 4-15. The final locations will be determined after the 

geophysical surveys are performed. The objective of these borings is to determine the waste 

thickness and to provide subsurface samples for chemical analysis. 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. The three samples to be analyzed from each boring 

will be submitted for chemical analyses identified in Section 4.12.5. 

Three soil samples will also be collected and analyzed from the upgradient monitoring well 

boring to provide information relative to background soil chemistry. 

Groundwater 

Three monitoring wells will be installed at SEAD 64A. The monitoring well locations are 

shown in Figure 4-15 and are based upon a presumed direction of groundwater flow direction 
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towards the west. One well will be installed upgradient of this garbage disposal area in order 

to monitor background groundwater quality. Two additional monitoring wells will be installed 

downgradient of the area to assess the impact the garbage disposal has had on the 

groundwater. 

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

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

well and analyzed for parameters listed in Section 4.12.5. 

SEAD 64B 

Soils 

Both test pits and soil borings will be completed at SEAD 64B. The locations of the various 

sample points are shown in Figure 4-16. 

Three test pits will be completed at SEAD 64B. The exact locations of the test pits will be 

based upon the results of the geophysical surveys. The test pits are to be performed where 

geophysical anomalies are found that are thought to be associated with buried metallic 

objects. The purpose is to visually identify the contents of the fill within the disposal area. 

No soH samples will be collected from these test pits. 

Three soil borings will be performed at SEAD 64B. The soil boring locations are shown in 

Figure 4-16. The objectives of these soil borings are to determine the thickness of waste at 

the site and to provide subsurface samples for chemical analysis. The soil samples will be 

collected from each soil boring. The three samples to be analyzed from each boring will be 

submitted for chemical analyses identified in Section 4.12.5. The final soil boring locations 

will be determined based upon the results of the geophysical surveys. Three soil samples will 

also be collected and analyzed from the upgradient monitoring well boring to assess 

background soil quality. 

Groundwater 

Three monitoring wells will be installed at SEAD 64B. The monitoring well locations are 

shown in Figure 4-16 and are based upon a presumed groundwater flow direction towards the 

southwest. One well will be located upgradient of the garbage disposal area in order to 

monitor background groundwater chemistry. Two additional monitoring wells will be installed 
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downgradient of the area to assess the impact the garbage disposal has had on the 

groundwater system. 

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 analyzed for parameters listed in Section 4.12.5. 

Surface Water and Sediment 

Three surface water and sediment samples will be collected from the drainage ditch that runs 

along the railroad tracks on the north side of the garbage disposal area. The sample locations 

are shown in Figure 4-16. The samples will be analyzed for the parameters listed in Section 

4.12.5 and will be used to determine the effect the garbage disposal area and surface water 

runoff have had on surface water quality. 

Sead 64C 

Soil 

Three test pits will be performed at SEAD 64C. The final test pit locations will be 

determined based upon the results of the geophysical surveys. The objective of these test pits 

is to determine what kinds of waste may be present in the disposal area and to confirm the 

source of distinct geophysical anomalies. Soil samples will be taken from the bottom of each 

test pit and analyzed as described in Section 4.12.5. 

Groundwater 

There are four existing monitoring wells at SEAD 64C. One is located upgradient and three 

are located downgradient of the SWMU. The presumed direction of groundwater flow at this 

SWMU is southwest. One groundwater sample will be collected from each well and analyzed 

for the parameters listed in Section 4.12.5. 
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Soils 
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Test pits , soil borings, and surface soil samples will be collected at SEAO 640. The locations 

of the various sample points are shown in Figure 4-17. 

The boundaries of this landfill will be determined based upon the results of the geophysical 

surveys. Tentative sampling locations and the geophysical survey boundary are shown on 

Figure 4-17. Five surface soil samples will be collected from the area adjacent to West Patrol 

Road . where stressed vegetation was observed during the January 1993 site visit. These 

samples will be collected from a depth of 0-12". The samples will be analyzed according to 

the procedures described in Section 4.12.5 . 

Three test pits will be performed at SEAD 640. The locations of the test pits will be based 

upon the results of the geophysical surveys. The objectives of these test pits will be to 

visually evaluate the waste characteristics and to confirm the source of distinct geophysical 

anomalies. No samples will be collected from these test pits. 

Three soil borings will be completed at SEAO 640. The locations of the proposed borings 

will be based upon the results of the geophysical surveys. All three borings will be completed 

within the suspected landfill area. The objectives of the soils borings are to determine the 

thickness of the waste and to provide subsurface samples for chemical analysis. 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. The soil samples will be analyzed for parameters 

listed in Section 4.12.5. 

Groundwater 

Three monitoring wells will be installed at SEAO 640. The locations of the proposed wells 

are shown in Figure 4-18 and are based upon a presumed direction of groundwater flow at 

this SWMU toward the west. One background monitoring well will be located upgradient of 

the garbage disposal area in order to monitor background groundwater chemistry. The other 

two monitoring wells will be located downgradient of the landfill to determine the impact of 
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the disposal area on the groundwater system. These locations may be subject to change when 

the extent of the landfill is determined from the geophysical survey. 

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 analyzed for the parameters listed in Section 4.12.5. 

4.12.5 Analytical Proi:ram 

A total of 41 soil samples, 3 surface water and sediment samples, and thirteen groundwater 

samples will be collected from SEAD-64A, 64B, 64C, and 64D 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. A summary of the 

analytical program for SEAD-64A, 64B, 64C, and 64D is presented in Table 4-3 . 

4.12.6 Handlini: UXOs and Explosives 

UXOs and explosives are not expected to be present at this SWMU. 

4.13 SEAD 67 - DUMP SITE EAST OF SEWAGE TREATMENT PLANT NO. 4 

SEAD 67 is composed of several waste piles east of sewage treatment plant No. 4. The site 

is located off of West Romulus Road east of the sewage treatment plant. Figure 4-19 shows 

the location of the dump site with respect to other features nearby. 

4.13.1 Site Backz:round 

4.13.1.1 Historical Use 

It is not known what wastes were disposed of in this area and when these disposals may have 

taken place. 
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One pile that is approximately 10 feet in diameter and brush covered is located 10 feet south 

of West Romulus Road and east of the Sewage Treatment Plant. Approximately 100 feet 

further into the woods several more brush covered piles exist. These piles are approximately 

five feet high. No other refuse or debris was located in the area. No stressed vegetation, 

wetlands or stained soil were detected during the January 1993 site visit. 

4.13.1.3 Existing Analytical Data 

There is no existing analytical data from this area. 

4.13.2 Contaminants Of Interest 

It is unknown at this time what materials were disposed of at the dump site east of STP No. 

4. Therefore, Pesticides/PCBs, VOCs, SVOCs, and heavy metals are considered to be 
contaminants of interest. 

4.13.3 Transport Pathways 

Since it is not known what was disposed of at this dump site, soil, groundwater and air are 

considered to be potential transport pathways. 

4.13.4 Field Investi~ation 

4.13.4.1 Geophysical Survey 

Electromagnetic (EM-31) and Ground Penetrating Radar (GPR) surveys will be performed 

at SEAD 67. The initial geophysical investigation will be an EM-31 survey performed on a 

20 foot by 20 foot grid throughout the survey and as shown on Figure 4-19. The objective 

of the EM-31 survey will be to delineate the limits of the landfill and to identify locations 

where metallic objects may be buried within the subsurface. Upon completion of the EM-31 

survey contour maps of the in-phase and quadrature components of the electromagnetic field 

will be generated to aid in identifying the waste limits and the locations of possible buried 

metallic objects within the landfill . 
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Subsequent to the EM-31 survey a GPR survey will be performed. The GPR data will be 

collected across the areas shown in Figure 4-19 along profiles spaced at 50 foot intervals . 

Those data will be used to supplement the EM-31 interpretation of the waste limits and to 

provide additional information on the thickness of the waste. GPR data will also be collected 

over each distinct EM-31 anomaly in order to provide a better characterization of the 

suspected metallic source. 

In order to determine the direction of groundwater flow at the site up to four seismic 

refraction spreads will be surveyed. These spreads will be located at each boundary of the 

SWMU and surveyed using a weight drop energy source and 5 foot geophone spacings. The 

depth to the water table will be determined for each spread. Since the individual spreads will 

be situated at the SWMU boundaries, this horizontal spacing and the water table depth 

information will be used to determine the direction of groundwater flow . This information 

will be used in turn to locate monitoring wells both up and downgradient of the SWMU. 

4.13.4.2 Media To Be Investigated 

Test pits and soil borings will be completed at SEAD 67. The locations of the various sample 

points are shown in Figure 4-19. 

One soil sample will be collected using a backhoe from each of the five waste piles in the 

area east of the Sewage Treatment Plant. These samples will be analyzed as described in 

Section 4.13.5 to determine the chemical composition of the piles. 

Soil samples will be collected and submitted for chemical analysis from the proposed 

upgradient monitoring well boring location. This boring will be continuously sampled to the 

top of the water table. A total of three samples from this boring will be collected and 

submitted for chemical analyses as identified in Section 4.13.5. 

Surface Water and Sediment 

One surface water and sediment sample will be taken from the drainage ditch due west of the 

debris piles. This sample will be collected and analyzed to determine if surface water runoff 

is a transport pathway of contamination at this SWMU. The sample location is shown in 

Figure 4-19. 
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Three monitoring wells will be installed at SEAD 67. The locations of the monitoring wells 

are shown in Figure 4-19 and are based upon a presumed direction of groundwater flow at 

this SWMU towards the northeast. One will be located upgradient of the debris piles and 

will be installed for monitoring the background groundwater quality. The remaining two wells 

will be installed downgradient of the site to determine if the contaminants from the debris 

piles have leached into the groundwater. 

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

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

and analyzed for the parameters listed in Section 4.14.5. 

4.13.S Analytical Pro~ram 

A total of 8 soil samples, 1 surface water and sediment sample, and three groundwater 

samples will be collected from SEAD-67 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. A summary of the analytical program for 

SEAD-67 is presented in Table 4-3. 

4.13.6 Handlin~ UXOs and Explosives 

UXOs and explosives are not expected to be present at this SWMU. 

4.14 SEAD 70 - FILL AREA ADJACENT TO BUILDING T-2110 

Directly east of Building T-2110 is a fill area that measures approximately 200 feet by 200 feet 

that has been designated as SEAD 70. Building T-2110 is located along the section of Igloo 

Road No. 5 that is on the west side of North-South Baseline Road. Figure 4-20 shows the 

location of SEAD 70. 
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Building T-2110 may have at one time been used to house horses according to SEAD 

personnel. The fill area east of T-2110 has previously been used to dispose of construction 

debris. It is not know what else may have been buried at this site. Up to two years ago 

soldiers at SEAD used this location as a staging area. 

4.14.1.2 Current Conditions 

The eastern section of this fill area contains railroad ties, rolls of barbed wire, wooden pallets, 

and other miscellaneous items. The area is sparsely vegetated, being covered with low lying 

grass and moss. The eastern sections of this site drops off several feet to a wooded area 

characterized by wetlands. Building T-2110 is old and dilapidated with piles of hay and 

sawdust located inside. The walls are broken and the contents are visible from the outside. 

4.14.1 .3 Existing Analytical Data 

There is no existing analytical data from this site. 

4.14.2 Contaminants of Interest 

It is unknown what may have been disposed of in this fill area besides construction debris. 

Therefore, Pesticides/PCBs, VOCs, SVOCs, and heavy metals are considered to be 

contaminants of interest. 

4.14.3 Transport Pathways 

It is unknown what wastes were buried in the fill area adjacent to Building T-2110. 

Therefore, soil, groundwater, air, and surface water are potential transport pathways. 
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4.14.4.1 Geophysical Survey 
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Electromagnetic (EM-31) and Ground Penetrating Radar (GPR) surveys will be performed 

at SEAD 70. The initial geophysical investigation will be an EM-31 survey performed on a 

20 foot by 20 foot grid throughout the survey and as shown on Figure 4-20. The objective 

of the EM-31 survey will be to delineate the limits of the landfill and to identify locations 

where metallic objects may be buried within the subsurface. Upon completion of the EM-31 

survey contour maps of the in-phase and quadrature components of the electromagnetic field 

will be generated to aid in identifying the waste limits and the locations of possible buried 

metallic objects within the landfill . 

Subsequent to the EM-31 survey a GPR survey will be performed. The GPR data will be 

collected across the areas shown in Figure 4-20 along profiles spaced at 50 foot intervals. 

Those data will be used to supplement the EM-31 interpretation of the waste limits and to 

provide additional information on the thickness of the waste. GPR data will also be collected 

over each distinct EM-31 anomaly in order to provide a better characterization of the 

suspected metallic source. 

In order to determine the direction of groundwater flow at the site up to four seismic 

refraction spreads will be surveyed. These spreads will be located at each boundary of the 

SWMU and surveyed using a weight drop energy source and 5 foot geophone spacings. The 

depth to the water table will be determined for each spread. Since the individual spreads will 

be situated at the SWMU boundaries, this horizontal spacing and the water table depth 

information will be used to determine the direction of groundwater flow. This information 

will be used in turn to locate monitoring wells both up and downgradient of the SWMU. 

4.14.4.2 Media To Be Investigated 

Soils 

Three test pits will be performed at SEAD 70. The test pit locations will be based upon the 

results of the geophysical surveys. The test pits locations will be in areas where geophysical 

anomalies are detected that are though to be associated with buried metallic objects. No soil 
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samples will be collected from these test pits. Their purpose is for visual identification of the 

fill materials and confirmation of suspected geophysical anomaly sources. 

Three soil borings will also be installed at SEAD 70. The soil borings will be used to 

determine the depth of the fill area and to provide subsurface samples for chemical analysis. 

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. The three samples to be analyzed 

from each boring will be submitted for chemical analyses identified in Section 4.14.5. 

Surface Water Sediment 

Two surface water and sediment samples will be taken from the wetlands area downgradient 

of the fill area as shown in Figure 4-20. These samples will be analyzed for the parameters 

identified in Section 4.14.5. The analysis of these samples will be used to determine if surface 

water and sediment have been impacted by constituents at the site. 

Groundwater 

Four monitoring wells will be installed at SEAD 70. The monitoring well locations are shown 

in Figure 4-20 and are based upon a presumed direction of groundwater flow at this SWMU 

towards the northwest. One monitoring well will be installed upgradient for monitoring 

background groundwater chemistry. The other three monitoring wells will be installed 

downgradient . arid used for assessing groundwater contamination due to the presence of the 

landfill. 

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

Following installation and developments one groundwater sample will be collected from each 

well and analyzed for the parameters listed in Section 4.14.5. 

4.14.5 Analytical Proi:ram 

A total of 9 soil samples, 2 surface water and sediment samples, and four groundwater 

samples will be collected from SEAD-70 for chemical testing. All the samples will be 

analyzed for the following: the TCL VOCs, SVOs, and Pesticides/PCBs and TAL Metals and 
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Cyanide according to the NYSDEC CLP SOW. A summary of the analytical program for 

SEAD-70 is presented in Table 4-3. 

4.14.6 Handlin2 UXOs and Explosives 

UXOs and explosives are not expected to be present at this SWMU. 

4.15 SEAD 71 - RUMORED PAINT AND SOL VENT BURIAL PIT 

SEAD 71 is a rumored paint and/or solvent disposal area. SEAD 71 is located west of 

Building 127 between a chain link fence and a dirt road that run near the railroad tracks . 

The site covers approximately 450 square feet. The suspected location for the rumored paint 

and solvent burial pit is shown on Figure 4-2 1. 

4.15.1 Site Back2round 

4.15.1.1 Historical Use 

SEAD 71 is a small area where paints and/or solvents may have been disposed of in burial 

pits. It is not known what other activities may have occurred here. No dates of activities are 

available. 

4.15.1.2 Current Conditions 

The suspected location is approximately 450 square feet and triangular shaped. The area is 

grassy and shows no signs of having been disturbed. A fence borders the east side of the 

suspected location. Adjacent to the fence are scrap fence materials, concrete parking signs 

and a utility pole. Railroad tracks run east to west alongside this location. 

4.15.1.3 Existing Analytical Data 

There is no existing analytical data for this site. 

April 1993 Page 4-95 
V:\ENVIR\SENECA\SWMUPLAN.FIN\SECTION.4 



-

Worlqilan fur CERCI.A ~ of 15 Solld w .. ~t Unlla 

Seneca Army Depo~ Romulua, New Yolk 

I ' 
I / 

\ 
' BLOG. 113 

D 71 \ \ 

MW~-3\ I 

\1 B7- 128 \ 

Deiftry Order 0000, ~ Project No: 720«5-01002 

Submlllal: Dn1l 

D 
\ GW 

I . I 
BLOG. 130 

• •• . I 

,, 
,, 

..__..J 

IL STORAGE 
NK 

0 __ 2IOO --~ ~ IN'_P!!E'I' ___ __, ~ 

LEGEND 

......... SWMU BOUNDARY 
~ GROUNDWATER FLOW 
~ MONITORING WELL LOCATIONS 0 TEST PITS 
-- LIMITS OF GEOPHYSICS 

FIGURE 4-21 Sampling Plan for SEAD 71 : Rumored Paint/Solvent Burial Pit 

~'8WMUPLAN.F1N'QC'l10NA 



Wortplan for Cl!RCLA lnvatigation of 15 Solid Walle Management Unita 
Seneca Arnrj Depo~ Romulus, N""' Yort 

4.15.2 Contaminants of Interest 
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The primary constituents of concern are VOCs, SVOCs and heavy metals in the rumored 

paint and solvent burial pit. 

4.15.3 Transport Pathways 

The transport pathways for the chemicals of concern at the rumored paint and solvent burial 

pit include soil and groundwater. 

4.15.4 

4.15.4.1 Geophysical Survey 

A Ground Penetrating Radar (GPR) survey will be performed at SEAD 71. The GPR data 

will be collected across the areas shown in Figure 4-21 along profiles spaced at 10 foot 

intervals. Since the rumored paint and solvent burial area is relatively small and surrounded 

by metallic objects an EM-31 survey would not produce reliable data due to interference 

effects. GPR data will be collected throughout the site in order to delineate the location of 

the rumored burial pit. 

. . 

In order to determine· the direction of groundwater flow at the site up to four seismic 

refraction spreads will be surveyed. These spreads will be located at each boundary of the 

SWMU and surveyed using a weight drop energy source and 5 foot geophone spacings. The 

depth to the water table will be determined for each spread. Since the individual spreads will 

be situated at the SWMU boundaries, this horizontal spacing and the water table depth 

information will be used to determine the direction of groundwater flow. This information 

will be used in turn to locate monitoring wells both up and downgradient of the SWMU. 

4.15.4.2 Media To Be Investigated 

~ 

Two test pits will be performed at SEAD 71. The area in which burials are believed to have 

taken place is relatively small and these test pits will be used to identify the location and types 
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of debris present. The exact location of the test pits will be determined based upon the 

results of the GPR survey. Soil samples will be collected from the bottom of each pit and 

analyzed for the parameters listed in Section 4.15 .5 to determine what contaminants have 

migrated to the soil. 

Groundwater 

Three monitoring wells will be installed at SEAD 71. The monitoring well locations are 

shown in Figure 4-21 and are based upon a presumed groundwater flow direction towards the 

east. One monitoring well will be installed upgradient of the rumored paint and solvent burial 

pit for monitoring background groundwater quality. The remaining two monitoring wells will 

be installed downgradient of the area for monitoring the impact of the rumored paint and 

solvent burial pit upon the groundwater system. 

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 analyzed for the parameters listed in Section 4.15.5. 

4.15.5 Analytical Proeram 

A total . of 2 soil samples and three groundwater samples will be collected from SEAD-71 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. 

A summary of the analytical program for SEAD-71 is presented in Table 4-3. 

4.15.6 Handline UXOs and Explosives 

UXOs and explosives are not expected to be present at this SWMU. 

4.16 DATA REDUCTION, ASSF.SSMENT AND INTERPRETATION 

Upon completion of all field investigations identified in Sections 4.1 through 4.15 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. 
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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 and determination of the 

groundwater flow. 

The following figures will be prepared to support the interpretation of the geophysical data: 

Electromagnetic Survey <EM-3 1) 

• 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. 

Seismic Refraction 

• Seismic lines will be shown on a base map of the SWMU. 

• First Break Analysis. 

• Time distance plots. 

• Velocity Analysis/Layer Assignment 

• Computer Processing. 
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4.16.2 5!!ili 

The soil data will be evaluated to meet the following objectives: 

Pn,;.cl No: '21M4S-410Cl2 
Solbeiaal: Dnn 

• 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 ID and IV data. 

4.16.3 Surface Water and Sediment 

Surface water and sediment data will be evaluated to meet the following objectives: 

• Validate the Level m and IV data. 

• Identify and quantify chemical constituents found in surface water and sediment 
samples. 

4.16.4 Groundwater 

Groundwater data will be evaluated to meet the following objectives: 

• Validate the Level m and IV data. 

• Emmate horimntal hydraulic gradients and identify groundwater flow directions. This 

information will be displayed in plan view. 

• Identify the chemical comtituents ind their conceuttatiuns in the groundwater being 

releued from each SWMU. 

• Identify spatially the meat of dispersion of chemical concentrations. 1be resulting 

plume will be displayed graphically. 
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4.16.S Comparison to Background 

4.16.5.1 Objective 
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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. 

4.16.6 Survey 

Surveying will be performed at the fifteen 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 photogrammetric 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 Engineering-Science's Engineering Site Package (ESP) software on our 

Intergraph CAD System. This approach will produce more accurate site maps and since the 

software stores the data as a three,iimensional 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 photogrammetric information to actual land 

elevations and the New York State Plane Coordinate System. 
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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-1-1993 

USAED-HUNTSVILLE 

SEAD-2-1993 

USAED-HUNTSVILLE 

SEAD-3-1993 

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. lOfoot 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 

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. 
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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 

Levelin2 

Levels error of closure per 

loop in feet 

M** is the square root of distance in miles. 

1 in 10,000 

1:5,000checkpoint 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 
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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. 

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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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. 

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. 
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3. 

4. 

An Intergraph IDGS file, on tape, of the topographic map. 

Photostatic copies of the surveyor's field notes. 
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5.0 PROJECT MANAGEMENT, SCHEDULE, AND REPORTS 

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. 

5.1 SCHEDULING 

Figure 5-1 presents the proposed schedule which relates defined work tasks with time to complete each 

task. 

5.2 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 5-2. Each of the Engineering-Science 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 USA CE Project Manager will oversee the entire project. A USA CE Technical Manager will support 

the Project Manager. 

The Engineering-Science 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 USA CE 

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 Engineering-Science to provide laboratory assistance (Aquatec, Inc .) 

and to aid in UXO detection and handling (UXB, Inc.). 

5.3 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. Engineering Science 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 Engineering-Science, SEAD, USCOE, NYSDEC and EPA. This 

section describes the mechanisms which will ensure that communications between all concerned are 

maintained. 

5.3.1 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. 

5.3.2 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_ 

5.3.4 Samplin,: 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. 

5.3.5 Quarterly Reports 

Quarterly Reports will be submitted to EPA and NYSDEC no later than the 10th day of January, April , 

July, and October. Relevant feeder input for these reports will be provided by ES at least two weeks in 

advance of Seneca's deadline. 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, 
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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. 

5.3.6 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 a RI/FS should be performed at each SWMU or 

whether the SWMU should be declared a II No Action II 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 Engineering-Science, Inc. Field Sampling and Analysis Plan (FSAP) 

for the collection of precise, accurate, and representative field data. If a non-standard situation 

is encountered in the field, the ES project manager or Remedial Services Manager will be 

contacted immediately and advised of the situation. If it is deemed necessary the appropriate 

contacts at SEAD and the Army Corps of Engineers-Huntsville will be contacted. Lastly, if 

approval from NYSDEC or EPA is necessary these agencies will be contacted. 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 15 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 4.0 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 . 
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TABLEA- 1 
SUMMARY OF FIELD WORK FOR CERCLA SITB INSPECTIONS .. ~:• . 

OF flFTE:Elll SOLID WASTE MANAGEMENT UNITS 

... .. )):/c,., /. ,•, •··· •·••·•·· ··•·•·······•· ·-·•·-·•·•·•·•·•··•·••·• ···•·•. .. . . ·•·•· r ··•••·· >m:: <.:. . J .. .. ,_,:-: ,,:, ·.·.· .. •:-:- :.:•: 

\::::::•\:?•••<· . ... · ,• • GEQfHXSIC~~:URYEXS .· ..... ·.·.· SQl,I/ ~:t\MfLING. 

BERM PROPL'NT 
uxo SEISMIC SAMPL. TEST SURF. MONITOF SURF. SEDI- EXCAV- &OTHER WASTE COMP- SAMPLE SAMPLE 

SEAD CLEAR. REFRACT. GPR EM- 31 ANOM'S BORINGS PITS SOIL WELL WATER MENT ATIONS MAT'LS MGMT. OSITE IPRESERV. STORGE DECON. 
NO. (3.1) 1 (3.2.1) (3.2.3) (3.2.2) (3.2.4) (3.3.2) ,(3.3.3) 2 (3.3.4) 13.4 & 3.5) (3.6.2) (3.6.3) (3.3.3) (3.8) (3.8) (4.1) (4.2) (4.3) (4.4) 

5 X X X X X X X 

9 X X X X X X X X X X X 

12A X X X X X X X X X X X X X 

12B X X X X X X X X X X X 
43, 56, 

&69 X X X X X X X X X X X X X X X X 

44A X X X X X X X X X X X X X 

44B X X X X X X X X X X 

50 X X X X X X X X 

58 X X X X X X X X X X X X X X 

59 X X X X X X X X X X X 

60 X X X X X X X X X 

62 X X X X X X X X X 

TABLEA 



··•·•·· ; lJMMA; Y OF Fr:eC•Wo'ik1FO; ~~:tu~ ~iri3 ;~;;rittt6~1 I 
Of FIFtEE}I{ SOLID WAStE MANAGEMENT UNlTS ........ .... . 

GEOPHYSlc..\L SUB,VJ;!YS SOI!, SA.Ml'LJNG 

BERM 

uxo fEISMIC l l j SAMPL. TEST l SURF. ,MONITO, SURF. I SEDl-1EXCAV-
SEAD CLEAR. EFRACT. GPR EM-31 ANOM'S BORINGS PITS SOIL WELL WATER MENT ATIONS 
No. I (3.1) _1 . _ (3.2.1) (3.2.3) (3.l-~- _ 3.2.4 3.3.2 3.3.3 _2 (3,3.4) (3.4 & 3.5) (3.6.2) (3.6.3) (3.3.3) 

63 X X X X X X X X X 

64A X X X X X X X 

64B X X X X X X X X X 

64C X X X3 

64D X X X X X X X X 

67 X X X X X X X X 

71 X X X X X X X X X 

72 X X X X X 

NOTES: 1. Section of the Field Sampling and Analysis Plan that pertains to this subject. 
2. Test pits include waste pile samples and test pits. 
3. No well installations at this SWMU, only sampling of existing wells. 

TABLEA1.wk3 

PROPL'NT 
&OTHER 

MAT'LS 
(3.8) 

WASTE 

1

COMP- rSAMPLE 

I 

SAMPLE 
MGMT. OSITE RESERV. STORGE IDECON. 

(3.8) ( 4.1) ( 4.2) ( 4.3) ( 4.4) 

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 
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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 . 

The pre-field activities include the following: 

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 

Delivery Order 0009, Enginoering-Scieooe Project No: 720445-01002 

Submiua l: Draft 

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 SAMPLES 

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: 

April 1993 

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; 

SS = Surface Soil 

TP = Test Pit 

BE = Berm Excavation 

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. Unexploded 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 

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 

April 1993 

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 Flagging 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 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 

Two perpendicular seismic refraction transects will be laid out at each site. 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 

are attached to the base of the geophone. When the geophones are to be placed on asphalt or 
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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 that, 

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 Electromai:;netic {EM-31) Survey 

3.2.2.1 Objectives 

Electromagnetic (EM-31) surveys will be performed at the SWMUs listed in Table A-1 during this 

ESI. 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 4.0 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 Penetratina= 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 4 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 of 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 

Several of the fifteen SWMUs that are the subject of this Work Plan (SEAD 43, 56, 69 and SEAD 

44A and B) are areas suspected of containing UXOs. Only those SWMUs that potentially contain 

UXOs will be investigated by a UXO technician with the aid of UXO Safety Officer and UXO 

Project Leader. All SMWUs not suspected of containing UXOs will have excavations performed 

without the aid of UXO personnel. 

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 perf!}itted 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 
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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 Engineering-Science 

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 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. All 

SWMUs not suspected of containing UXOs will be investigated without the aid of UXO personnel. 

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 Engineering-Science 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 Engineering-Science 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 establish background levels in similar soils. 
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Scnoca Army Dcpol, Romuluo, Nc,w Yo,k 

3.3.2 Borini: Techniques 

Delivery Order 0009, Enginocring-Sclenoe Project No: 720445-01002 

Submi tUt.l : Draft 

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. 

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 , 
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Workplan for CERCLA lmatiption of 15 Solid Wasl<> Management Unit, 
Seneca Army Depot, Romuha , New York 

6. Length of each recovered sample, 

7. Depth of all stratigraphic changes, 

Delivery Order 0009, Enginccring-Scionce Project No: 720445-01002 
Submittal : Draft 

8. Lithologic description according to standard uses nomenclature, 

9. Depth at wh_ich groundwater is first encountered, 

10. Depths and rates of any water losses , 

11. Depth to static water level, 

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 PittinK 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 
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Delivery Order 0009, Engini:ering-Sciencc Project No: nl445-01002 
Submittal: Dnfi 

were not anticipated, the excavation will be stopped until the UXO personnel can examine the 

situation and recommend a course of action to the Engineering-Science Safety Officer. 

The excavation will be continuously monitored by Engineering-Science with a PID. At no time 

will any personnel be permitted to enter the excavation. Any containers excavated from a pit 

containing 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. 

Samples will not be collected from every test pit location. However, where applicable 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. 

Berm excavations will be performed in the same manner as test pits . 
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3.3.4 Surface Soils 

Delivery Order 0009, Enginocring-Scicncc Project No: 720445-01 002 
Sulimitta l: Dn,ft 

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. 

3.3.S Health and Safety Procedures 

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 Engineering-Science 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 Engineering-Science 

geologist. 
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3.4.1 Objectives 

Delivery Order 0009, Engincering-Scicnoe Project No: 720445-01 002 

Submittal : Dral\ 

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 

piezometric 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 . 

3.4.2 Decontamination of Equipment 

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 manufacturers of PVC pipe 

immediately wrap the pipe in plastic bags after it comes off the extrusion line to protect the pipe 

from any contamination during storage and transport. The company who prepares the pipe for use 

in well construction typically slot the pipe, dust it, wash it with a mild Alconox solution, and also 

wrap it in plastic to protect if from contamination during storage and transport. 

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 (f 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 . 
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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 

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 
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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 on 

the locking 304 stainless steel cap inside the roadway box. The details of well installation will be 

recorded. 

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-6 to A-9 . 

3.5 MONITORING WELL DEVEWPMENT 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 Monitorine Well Development 

The development of monitoring wells will be performed 2 to 7 days after well installation and at 

least 7 days before well sampling and monitoring activities. 
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FIGURE A-6 
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OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

PROTECTIVE RISER COMPLETION 
ENGINEERING-SCIENCE, rncJI CLIENT: II WELL# : 

PROJECT: PROJECT NO 

LOCATION: INSPECTOR . 

CHECKED BY : 

DR ILLING CONTRACTOR: POW DEPTH : 

DR ILLER: INSTALU\TION STARTED : 

DRILLING COMPLETED: INSTAU.ATION COMPLETED : 

BORING DEPTH: SURFACE COMPLETION DATE : 

DRILLING METHOD(S) : COMPLETION COITTRACTOR/CREW: 

_BORING DIAMETER(S): BEDROCK CONFIRMED (YIN') 

ASSOCIA1ED SWM U/AOC: ESTIMATED GROUND ELEVATION: 

PROTECTIVE SURFACE CASING: 

DIAMETER: LENGTH: 

RISER: 

TR: TYPE: DIAMETER: LENGTH: 

SCREEN: SLOT 

TSC: TYPE: DIAMETER: LENGTH : SIZE: 

POIITT OFWEl.L: (SILT SUMP) 

TYPE: BSC: POW: 

GROUT: 

TG: TYPE: LENGTH: 

SEAL: TBS: TYPE: LENGTH: 

SAND PACK: TSP: TYPE: LENGTH: 

SURFACE COLI...AR: 

TYPE: RADIUS: THICKNESS CEITTER: THICKNESS EDGE: 

CENrRAUZER DE~S 

DE~l: DE~2: DEPTii 3: DE~ 4: 

COMMEl'ITS: 

• AU. DEPTI-1 MEASUREMENTS REFERENCED TO GROUND SURFACE 

SEE PAGE 2 FOR SCHEMATIC PAGE 1 OF 2 
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OVERBU ROEN ~lONITORING WELL 

PROTECTIVE RISER INSTALLATION DETA IL 

ENG INEERING-SCIENCE. I NC CLJENT: 

DESCRIPTION I( )( )( I( I( I( 

(rROM BOR ING LOG) DEPTH X X X K X X X X 
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I WE LL # 

DATE -----
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TR 
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FIGURE A-7 
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OVERBURDEN MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

ROADWAY BOX - SURFACE COMPLETION 
ENGINEERING-SCIENCE, INdl CLIENT: II WELL# : 

PROJECT: PROJECT NO : 

LOCATION : INSPECTOR : 

CHECKED BY : 

DR ILLING COITTRACTOR: POW DEPTI-l : 

DRIU.ER: INSTAU..ATION STARTED : 

DRIU..ING COMPLETED : INST AlJ..A TION COMPLETED : 

BORING DEPTH: SURFACE COMPLETION DATE: 

DRILLING METHOD(S) : COMPLETION CONTRACTOR/CREW : 

BORING DIAMETER(S): BEDROCK CONFlRMED (YIN') 

ASSOCIATED SWM U/AOC: ESTIMATED GROUND ELEVATION: 

PROTECTfVE SURFACE CASING: 

DIAMETER: LENGTH: 

RISER: 

m: TYPE: DIAMETER: LENGTH: 

SCREEN: SLOT 

TSC: TYPE: DIAMETER: LENGTH: SIZE: 

POINT OF WELL: (SILT SUMP) 

TYPE: BSC: POW: 

GROUT: 

TG: TYPE: LENGTH: 

SEAL: TBS: TYPE: LENGTH: 

SAND PACK: TSP: TYPE: LENGTH: 

SURFACE COLI...AR: 

TYPE: RADIUS: THICKNESS CENTER: THICKNESS EDGE: 

CENI'RALlZER DEPTHS 

DEPIH 1: DEPIH 2: DEPTH 3: DEPTH 4: 

COMMENI'S: 

• ALL DEPTH MEASUREMENTS REFEqENCED TO GROUND SURFACE 

)EE PAGE 2 FOR SCHEMATIC PAGE I OF 2 
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OVERB URD EN MONfTORING WfLL 

ROADWAY BO X I NSTALLATIO N DETAIL 

ENGlNEERfNG-SCIEN CE. IN C. I CLIENT: 
! I \\'ELL 

DESCRIPTION 
X X X X 
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FIGURE A-8 
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BEDROCK MONITORING WELL 
COMPLETION REPORT & INSTALLATION DETAIL 

PROTECTIVE RISER COMPLETION 
ENGINEERING-SCIENCE, rncJI CLIENT: II WELL# : 

PROJECT: PROJECT NO : 

LO CATION : INSPECTOR : 

CHECKED BY : 

DR ILLING CONTRACTOR: POW DEPTH : 

DRILLER: OlITER CASING INSTA.U.AT!ON : 

DRILLING COMPLETED: INNER CASING INSTA.Ll.ATION : 

DEPTH TO BEDROCK: SURFACE COMPLETION DATE 

BOR ING DEPTH: COMPLETION COITTRACTORJCREW: 

DRILLING METHOD(S): CORE TYPE/SIZE: 

BORING DIAMETER(S): FOOTAGE CORED: 

ASSOCIATED SWMU/AOC: ESTIMATED GROUND ELEVATION: 

PROTECTIVE CASING: 

DIAMETER: LENGTH: 

OlffER CASING: 

TC: TYPE: DIAMETER: LENGTH : POC: 

RISER: 

' TR: TYPE: DIAMETER: LENGTH : 

SCREEN: SLOT 

TSC: TYPE: DIAMETER: LENGTH: SIZE: 

POINT OF WEl.L: (SILT SUMP) 

TYPE: BSC: POW: 

GROUT: 

OlTI"ER 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 DEPTI-IS 

DEPTI-I 1: DEP'IH 2: DEm-i 3: DEm-i ◄: 

COMMENIS: 

• ALL MEASUREMENTS REFERENCED TO GROUND SURFACE 
SEE PAGE 2 FOR SCHEMATIC PAGE: 1 OF 2 
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GEDROC I( \10N ITOR ING WELL 

PROTECTIVE RISER - INSTALLATION DETA IL 
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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: I WELL# : 

PROJECT: PROJECT NO: 

LOCATION: INSPECTOR 

CHECKED BY : 

DRILLING CONTRACTOR: POW DEPTH 

DRILLER: OUTER CASING INSTA.U...ATION 

DRILLING COMPLETED: INNER CASING INSTA.U...ATION: 

DEPTH TO BEDROCK: SURFACE COMPLETION DATE: 

BORING 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 : 

OUTER CASING: 

TC: TYPE: DIAMETER: LENGTH: POC: 

RISER: 

TR: TYPE: DlAMETER: LENGTH: 

SCREEN: SLOT 

TSC: TYPE: DIAMETER: LENGTH: SIZE: 

POIITT OF WELL: (SILT SUMP) 

· TYPE: BSC: POW: 

GROUT: 

OUTER TG: TYPE: LENGTH: 

INNER TG: TYPE: LENGTH: 

SEAL: TBS: TYPE: LENGTH: 

SAND PACK: TSP: TYPE: LENGTH: 

SURFACE COLI..AR: 

TYPE: RADIUS: TiilCKNESS CENTER: THICKNESS EDGE: 

c::Em'RAUZER DEPTIIS 

DEPTI-fl: DEPTH 2: DEPTH 3: DEPTI-1 -4: 

COMMEJIITS: 
.• 

• All. ME.ASUREMEITTS REFERENCED T O GROUND SURFACE 
SEE PAGE 2 FOR SCHEMATIC PAGE: 1 OF 1 
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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 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 , 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 decontaminated prior to use in each well. 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. Water samples will have the lowest possible NTUs 

2 . The temperature, specific conductivity and pH of the well water vary by no more than 10 

percent. 
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FIGURE A-10 

WELL DEVELOPMENT REPORT 
ENGINEERING - SCIENCE, INC. II U.IENT: I WELL #: 

~ 

PROJECT : DATE: 

LOCATION: PROJ ECT NO · 

DRILLING METHOD (s): INSPECTOR : 

PUMP METHOD (s) : COl'ITRACTOR : 

SURGE METHOD (s): CREW: 

INSfAl.l.ATION DATE: SfART DEVELOPMEl'IT DATE: 

END DEVELOPMEl'IT DATE: 

WATER DEPTH (TOC): fl INSfALLED POW DEPTH(TOC) fl 

WELL DIA. ( ID CASING): fl MEAS URED POW DEPTH(TOC): ft 

BOR ING DIAMETER: fl SILT TH ICKNESS: fl 

POW AFTER DEVELOPMEl'IT: ft 

DIAMETER FACTORS ( GAL/FT): 

DIAMETER ( IN): 2 3 4 5 6 7 8 9 10 II 12 
GALLONS/ Ff: 0.163 0.367 0.654 1.02 1.47 2.00 2.61 3.30 4.08 4.93 5.87 

Sf ANDING VOLUME INSIDE WELL = WATER COLUMN X WELL D IAMETER FACTOR= GAL= A 

Sf ANDING WATER IN ANNULAR SPACE= 

WATER COL BELOW SEAl...{ft) X (BOR ING DIAM. FACTOR - WELL DIAM. FACTOR) X 0.3 = GAL= B 

SINGLE SfANDING WATER VOLUME = A+ B = . .. ... . .. . .... .. .... .. . . . . ....... GAL = C 

MINIMUMVOLUMETOBEREMOVED = 5XC . .. . . . ·· · ·· · ··· ··· .. ... .. . . . .. .. . GALS . 

STAAT ENO ELAPSE D OAU.ONS 

ACTIVITY TIM6 TIME TIME aEMOVEO pH CONDUCTIVITY TEMP COlOll OTHER 

TOTALS/FINAL 

COMMENTS: 

Sllli MASTER. ACRONYM usr POR COMPlEiliLIS"IlNO Of' ABBRJiVIATIONS WELL # : 
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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. 

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 

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 4.16 of the Work Plan. 

3.5.S 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 steps is 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 then 1-inch 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 1/4" Tygon tubing installed in the head of a 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 suspeded and is collected 

by the tube (the purge water should become silt-laden and have a dark brown-tray color indicating 
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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. Afte removing 

the silt, leave the teflon tube in the well. 

Purging 

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 be 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. 
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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 wll). 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 

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. 
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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, total petroleum, hydrocarbons, nitrates and radionuclides. 

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). 

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 Samplin~ 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 4 of the Work Plan. The sampling will be accomplished 

by using the following procedure: 
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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). 

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 4 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: 

April 1993 

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 . 
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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 . 

3.6.3 Sediment Samplini: Procedures 

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. 
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Sediment samples will be analyzed as described in Section 4 of the Work Plan 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 

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 SAMPLING PROCEDURES FOR PROPELLANTS AND OTHER 

MATERIALS 

3.7.1 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). 

3.7.2 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. 
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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. 7 .4 General Sampline Information 

The locations and number of samples of each of these materials are described in Section 4 of the 

Work Plan. Health and Safety procedures of a SWMU-specific basis are described in the Health 

and Safety Plan. 

3.8 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 

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, SIDPPING, 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 SlllPPING HAZARDOUS SAMPLES EXCLUDING THOSE 

FROM CLOSED 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-13 is 

an example of a sample label. 

A Chain-of-Custody form (Figure A-14) 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 

locati~ns 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 

SI:P :; D 1991 

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 als0 require remediation of the 
redeposited soil. In such cases the material/soil would require 
proper disposal. 

If you have a~y questions on ·this please call me at (212) 264-
8670. 

Sincerely yours, 

o~k-~~, 
?:~ert J. Wing, ~ef 

Federal Facilities Section 

cc: K. Gupta, NYSDEC 
R. Battaglia, SEAD 
K. Healy, USACE 
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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 fifteen solid waste management units 

(SWMUs) at Seneca Army Depot, Romulus, New York. 

The following SWMUs are the subject of this investigation: 

SEAD - 5, The Sewage Sludge Waste Piles 

SEAD - 9, The Old Scrap Wood Site 

SEAD - 12, The Radioactive Waste Burial Sites 

SEAD - 43, The Old Missie Propellent Test Lab 

SEAD - 56, The Herbicide/Pesticide Storage Area 

SEAD - 69, The Building 606 - Disposal Area 

SEAD - 44, The QA Test Labs 

SEAD - 50, The Tank Farm 

SEAD - 58, The Debris Near Booster Station 2131 

SEAD - 59, The Fill Area West of Building 135 

SEAD - 60, The Oil Discharge Adjacent to Building 609 

SEAD - 62, The Nicotine Sulfate Disposal Area 

SEAD - 64A, 64B, 64C, 64D, The Garbage Disposal Areas 

SEAD - 67, The Dump Site East of Sewage Treatment Plant No. 4 

SEAD - 70, The Fill Area Adjacent to Building T-2110 

SEAD - 71, The Rumored Paint and Solvent 

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 Engineering-Science, Inc. personnel engaged 

in on-site hazardous waste operations. Subcontractors working for Engineering-Science, Inc. 

must conform to this Health and Safety Plan unless they prepare and administer a plan with 

equivalent requirements. All Engineering-Science, Inc. and Engineering-Science, Inc. contract 
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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 Engineering-Science, Inc. 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. 

1.2 PERSONNEL 

All Engineering-Science, Inc. site personnel and Engineering-Science, Inc. 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. Engineering-Science, Inc.'s Site Manager, responsible for all Engineering-Science, Inc. 

personnel and Engineering-Science, Inc. '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 ordnance 

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. 
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4. SEAD EOD personnel will be responsible for disposal and demolition of any UXOs 

found at the site. 

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 ES, ES's subcontractors, USEPA, NYSDEC, or Seneca 

Army Depot will not be allowed into active work areas without making arrangements with 

Seneca and ES 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 Engineering-Science, Inc. '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 Engineering-Science, Inc. '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 

radionuclides) 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; test pit excavations; soil sampling; monitoring well 

installation, development, and sampling; surface water sampling and sediment sampling. 

2.3 HAZARD EV ALU A TI ON 

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 fifteen SWMUs will be the surface and subsurface soils 

and groundwater. These media may be contaminated with heavy metals, explosive compounds 

or low level radioactive waste. 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 

of radioactive alpha particulates 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. 

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 
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additional monitoring wells installed so remote drilling and UXO hazards are possible. There 

is potential contact exposure to contaminated groundwater, particularly during well 

development. 

Test Pit Excavations - 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. 

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 . Surface water at some sites include 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. 

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 

potential for fugitive dusts is low, since the handled sediments will be wet and will not produce 

dusts. 

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 I imits 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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TABLEB-1 

PERMISSIBLE EXPOSURE LIMITS FOR SUSPECTED COMPOUNDS DETECTED 
FOR THE FIFTEEN SWMUs AT SEAD 

Volatiles 

Semi­
volatiles 

Explosives 

Ionizing 

Arsenic 

Permissible 
Exposure 
LimitsC1J 

(mg/m3) 

0.01 
Barium 0.5 
Cadmium dust 0 .2 
Chromium (VI) 0.05 
Copper, Dust and Mist 1.0 
Mercury 0.01 
Nickel 0.1 
Selenium 0.2 
Zinc Total Dust 10.0 

Benzene 
Toluene 
Xylene 
Petroleum Products 

PCB's 
DDT 
Nicotine 

HMX 
RDX 
2,4,6-TNT 
2,6-DNT 
2,4-DNT 
Tetryl 

(PPM) 
1.0 
100 
100 

0.5 (skin) 
1.0 (skin) 
0.5 

0.5 (skin) 
1.5 (skin) 
1.5 (skin) 
1.5 (skin) 

Radiation Beta/Gamma 
Alpha 

Notes: 

Short-Tenn 
Exposure 
Limits 
(mg/m3)(Zl 

0.03 

(PPM) 
5 
150 
150 

Ceiling 
Limits 
(mg/m3)(3J 

0.6 
0 .1 

0.1 

Other 
Exposure 
Limits 
(mg/m3)(4) 

0.002(6) 

0.001 (7) 

0.015(7) 

0.33(0.1)(7) 

0.001 (7) 
0.5(7) 

1.5(9) 
1_5(9) 

0.5 (skin)(IO) 

2 mRem/hr 
2 mRem/hr 

Carcinogenic 
Rating(~ 

A 

Bl 
A 
D 
D 
A 
(8) 

A 
D 
D 

B2 
B2 

C 
(8) 
B2 
B2 

(6) 
(6) 

(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. 
82 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) NIOSH REL Ceiling 
(7) NIOSH REL TWA 
(8) Substance identified as suspected or confirmed human carcinogen by agency other than USEPA. 
(9) Sitting, 1991. 
(10) PEL derived by analogy to 2,4 ,6-TNT and dinitrobenzene 



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. 

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 

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 
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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. 

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. 

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. 
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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 

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. 

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. 
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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. 

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. 

ROX -The chemical name of ROX is hexahydro-1,3,5 -trimethyl -1,3,5-triazine. The solubility 

of ROX in water at 18° was found to be 44.7 ppm and hydrolysis is slow. ROX 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. ROX 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 DNT 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. 
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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 

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 ordnance 

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 CONDITION. 

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 

outlined with red "DANGER" tape. Employees shall not cross the tape into uncleared areas. 

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 

FROMTHECLEAREDPATHWAYSANDROAD! UXOs found on the site may have been 

subjected to stresses which render them ver:y 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. 

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 . 
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Activities on-site will include: 

1. Site visits; 

2. Geophysical surveys; 

3. Unexploded ordnance detection and clearance; 

4. Soil boring and sampling; 

5. Surface water and sediment sampling; 

6. Test pit excavation; and 

7. 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 ordnance contact; abrasions, contusions, lacerations, etc. resulting from use of 

power tools; and elevated noise levels. The potential for such hazards necessitates that all on­

site 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

site 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 (i.e. test pits), 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. 
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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 

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.S 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 Bioloi: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. 
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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. 

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 ivy 

plant 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 skin 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. With the exception of the Radioactive Waste Burial Site (SEAD-12) which stored 

radioactive wastewater generated from the washing of radioactive contaminated clothing, and 

disposal of low-level radioactive debris, radioactive materials are not known to be in the fifteen 

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 Contrnl Measures, and Work Zones 

Personnel Protective Equipment 

Air Monitoring 

Safe Work Practices and Engineering Controls 

Spill Containment Program 

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 conducting work in the exclusion and contamination reduction zones 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 Engineering-Science, Inc. 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 fifteen 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 Engineering­

Science, Inc. 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 Engineering-Science, Inc.'sHealth 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 Engineering-Science, Inc. personnel are kept on file by Engineering­

Science, Inc. for at least 30 years plus the length of employment. Medical monitoring for 

Engineering-Science, Inc. employees is the responsibility of Engineering-Science, Inc., and 

Engineering-Science, Inc. 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 fifteen 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 ordnance 

are suspected. The SWMUs where UXOs are suspected are identified in Attachment A to this 

HASP. 

5.2 WORKZONFS 

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 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 Engineering-Science, Inc. 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 meter. Thermoelectron Organic Vapor Meter 

(OVM-580B/580S) equipped with a 10.6e V lamp, or OVA 128 flame ionization detector 

(FID) and a Gieger-Mueller type radiation meter with count rate meter. Instrument settings 

on all direct reading air monitoring instruments will be set on the most sensitive scale (i.e. , 

OVA 128: xl) 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 (Draeger 

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 dust 

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 PROTECTION 

AND SITE EVACUATION 

LEVEL OF PROTECTION/ ACTION TAKEN 

INSTRUMENT LEVEL D LEVEL C LEVEL B PROCEED EVACUATE 
WITH 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 <50 >50 



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 Engineering-Science, Inc. 'sPersonal Protective Equipment Program, contained 

in Attachment E, Engineering-Science, Inc. '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 Engineering-Science, Inc. 'sPersonal 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 PROTECTIVE EQUIPMENT 

AND LEVELS OF PROTECTION 

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 F ACEPIECE AIR PURIFYING 
RESPIRATOR (APR), CARTRIDGE OR CANISTER 

SKIN PROTECTION - POLY-COATED TYVEK OR SARANEX COVERALL* 
INNER LATEX GLOVES* 
OUTER NITRILE GLOVES* 
NEOPRENE BOOT COVERS* 

LEVEL C PROTECTIVE EQUIPMENT EXCEPT FOR: 
RESPIRATORY PROTECTION - FULL FACEPIECE SELF-CONTAINED 
BREA THING APPARATUS (SCBA) INSTEAD OF APR 

*OTHER MATERIALS MAY BE SPECIFIED TO PROVIDE BETTER PROTECTION WHEN 
WORKING WITH CERTAIN TYPES OF CHEMICALS. 



Activity 

TABLEB-4 

l\1INIMUM LEVELS OF PROTECTION AND AVAILABLE UPGRADE PROTECTION 
FOR SITE TASKS · 

PPE Worn PPE With Emergency PPE 
Crew at Command Post 

Geophysical Survey D C 

Soil Boring and Sampling D C B 

Monitoring Well Development and Sampling D C B 

Surface Water and Sediment Sampling D C B 

Decontamination C B 

Test Pits C B 

Soil Gas Survey D C B 





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 ordnance (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 

ANYMATERIALSON-SITE WHICH MAYBE 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. Avoiding 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. 

16. Smoking will be allowed only in designated areas of the support zone. 

8.2 PERSONAL HYGIENE PRACTICES 

The following personal hygiene practices will apply to field work conducted at the fifteen 

SEAD SWMU 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 CONT AMINA TED SAMPLING OPERATIONS 

For safety purposes in areas where UXOs 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 

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 

No confined space entry is planned for the investigations of the 15 SWMUs. If confined space 

entry becomes necessary during the implementation of the work, the ES confined space entry 

procedures will be appended to the site safety plan and will be instituted prior to allowing any 

confined space entry. 

8.8 SITE INSPECTIONS 

Site 'inspections will be conducted daily by the site safety officer to ensure that site work is 

accomplished in accordance with the approved safety plan, contract requirements and federal 

regulations. Daily inspections will be documented. 

8.9 ACCIDENT REPORTING AND RECORDKEEPING 

Accidents and near miss incidents will be recorded on the accident report form contained in 

Attachment D - Site Documentation Forms. Accidents reports are to be completed by 

involved parties if possible. Accidents and near misses will be investigated by the site safety 

officer and the site manager. The investigation team shall make recommendations for 

preventing a recurrence of the accident or incident and submit the accident report to the 

project health and safety officer and the office health and safety representative. The accident 

report shall be retained on file at the site, in the project files and in office health and safety 

files. All accidents or incidents which are recordable will be entered on the OSHA 200 log 

maintained in the Engineering-Science, Inc., Boston Office. 

The office health and safety officer and the project health and safety officer shall review the 

accident report and approve or make additional recommendations for prevention of the future 

occurence of the incident. The project health and safety officer shall ensure that remedial 

recommendations are carried out by the filed staff. 
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9.0 UNEXPWDED ORDNANCE 

Some SEAD SWMU areas 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 I if a UXO is buried at ereat 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) 

i High Explosive Anti-Tank (HEAT) 

J Armor Piercing High Explosive (APHE) 

~ Improved Conventional Munition (ICM) 

~ Anti-Personnel Ejection Round Special (APERS) 

~ 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) 

S. Electronic Time (ET) 

~ Proximity (VT) 

1 . Powder Train Time Fuze (PTTF) 

~ 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 paragraphs 

1.c(3). through 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 scheduling and other mission reguirements 

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 fuzing 

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 

will move 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. 

l 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. 

1. 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 following UXOs be 

moved: 

HEAT with a PIBD -Lucky fuzing system 
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Any munition with a Mechanical Time (MT) 

Fuze 

Any munition with a fuze containin2 an Impact 

back-up (2raze feature) 

Any munition containin2 an All-Ways Actin2 

fuze (as in the 40 mm 2renade 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: 

1 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. 

2 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 large to be moved by hand will be 

reported to the SEAD Range 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 rechecking the boreholes at 2' and 4' foot 

intervals can be eliminated if remote drilling equipment is used. 

b. Collection or 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 non-reusable 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 (i.e.,elevated PIO readings, visual 

evidence, or known contact with potentially contaminated liquids) 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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Station 1: 

Station 2: 

Station 3: 

Station 4: 

Station 5: 

Station 6: 

Station 7: 

Station 8: 

TABLE B-5 
MEASURES FOR LEVEL C DECONTAMINATION 

Equipment Drop 

Outer Garment, Boots 
and Gloves Wash and Rinse 

Outer Boots and Glove 
Removal 

Canister or Mask 

Outer Garment Removal 

Face Piece Removal 

Inner Boot and Glove 
Removal 

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 canister 
is exchanged, new outer gloves and boot 
covers donned, joints taped , and worker 
returns to duty. 

Remove outer garment. 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 an deposited 
in separate containers lined with plastic. 

Hands and face are thoroughly washed. 
Shower as soon as possible. 



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., PIO 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. 
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Station 1: 

Station 2: 

Station 3: 

Station 4: 

Station 5: 

Station 6: 

Station 7: 

Station 8: 

TABLE B-6 
MEASURES FOR LEVEL B DECONTAMINATION 

Equipment Drop 

Outer Garment, Boots 

Outer Boots and Glove 
Removal 

Tank Change 

SCBA Removal 

Outer Garment Removal 

Inner Boot and Glove 
Removal 

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 
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 canister 
air tank is exchanged, new outer gloves and 
boot covers donned, joints taped, and worker 
returns to duty. 

SCBA backpack and facepiece is removed. 
A void 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. 



11.0 EMERGENCY RESPONSE PLAN 

This Emergency Response Plan applies to site work at the fifteen 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.S EVACUATION PROCEDURES 

Some areas to be investigated may contain various types of unexploded ordnance CUXO) . 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 AYSAND 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 Engineering-Science, Inc. Site Safety Officer is first 

aid/CPR certified and will provide advice on the medical and 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 

THREE 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 

SHUT DOWN EQUIPMENT, STAND BY RADIO 
RETURN TO NEAREST SUPPORT ZONE 
EVACUATE SITE BY BEST, FASTEST ROUTE 

MEANING 

OUT OF AIR, CAN'T BREA THE 
LEAVE AREA IMMEDIATELY; NO DEBATE 
NEED ASSISTANCE 
OK; I'M ALL RIGHT; I UNDERSTAND 
NO; NEGATIVE 



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 Geneva 

General 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 

On Post Calls 

Chemtrec 

National Response Center -
Environmental Emergencies 

Randy Battaglia - Seneca Army Depot 
Environmental Contact 

Samuel Hopper, Sr. - HF A Senior EOD 
Field Supervisor 

Michael Duchesneau - ES Project Manager 

(607) 869-1436 

(607) 869-1316 

(607) 869-0448 

(315) 798-4222 

(607) 869-0251 

(607) 869-1243 

· 3-0-xxxor 
4-1-xxx 

(800) 424-9300 

(800) 424-8802 

(607) 869-1450 

(301) 743-2377 

(617) 859-2492 



1cton 

From Post #3, take right on route 96A. 
Follow north to route 20. 
Take route 20 heading west into 
downtown Geneva and follow signs 
for Geneva General Hospital. 

From Post #1, take left on route 96. 
Follow north to route 20 intersection. 
Take left on route 20 heading west into 
downtown Geneva and follow signs 
for Geneva General Hospital. 
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1-1 

1-2 

1-3 

1-4 

1-5 

Physical Description & Activities Performed on SEAD-5: 

Sewage Sludge Waste Piles 

SEAD SWMU #S 
HEALTH AND SAFETY 

The sewage sludge waste piles are located west of building 135 and directly south of 
the 60,000 gallon Oil Tank along a dirt road running perpendicular to Administration 
Ave. (see Figure BA-1). 

Sewage sludge was stockpiled in this area during the 1980's. The sludge was removed 
from the drying beds of Sewage Treatment Plants No 4 and No . 715. The process of 
removing the sludge and transporting it here occurred approximately every two 
months. 

There are five piles covering an area approximately 220 feet by 110 feet. The depths 
of the piles range from 5 to 10 feet and are discontinuous. The piles are covered with 
vegetation. It does not appear that this vegetation is stressed. There is no indication 
that UXO related items would be present in this area. At the present time sludge is 
not being stockpiled here. The sludge stored in the waste pile area is slowly being 
removed to Seneca Meadows Municipal Landfill. 

Currently the sewage sludge that is produced is being stored in a covered area near 
Building 4. SEAD is awaiting approval of a land spreading permit for this sludge. 

Potential Chemical Contaminants 

• Copper 
• Zinc 
• Nitrates 

Physical Ham rds 

• Rough Terrain 
• Pathogenic Organisms 

Field Work 

• Install, develop and sample groundwater monitoring wells 
• Sludge pile sampling 

Monitoring To Be Performed 

A PIO or OVM meter will be used to screen for volatiles. A miniram particulate 
meter will be used to monitor dust generation during all intrusive activities . Radiation 
meters will be used to screen samples for radioactivity above background levels . 



1-6 Task Specific Safe Operating Guidelines 

No. 1 Drilling and Soil Boring - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Well Development - Level D 
No. 22 Soil Sampling - Level D 
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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 

~ AclloM lewla 

Oxygen 1%1 

Exploalmeter I% LELI 

HNU/OVA/OVM IPPMI 

Aero.ol Meter lmg/m3
) 

Redletlon Meter lmR/hrl 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #5 Sewage Sludge Waste Piles 

Heavy metals in soil and dust 
Heavy metal in soil 
No known hazard exists 
Rough terrain (fall/trip 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 shoulo 
monitored periodically. Split spoons should be monitored when opened. 

EurdN 
C B Cal1iDn Evacuate 

19.6 to 23.6 19.6 to 23.6 < 19.6 > 23.6 

< 10 <10 <10 10 - 26 >26 

BKOD Bkgd - 6 6-600 > 600 

<1 1 - 6 6 -26 

< 0.1 < 0.1 <0.1 0. 1 -2 > 2 

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 



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 

... bwww.-t Ac:tloaa .._. 

Oxygen 1%) 

Explo1lmeter 1% LEL) 

HNU/OVA/OVM IPPM) 

Aero■ol Meter lmg/m3
) 

Radiation Meter lmR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 1 of 2 

Seneca Army Depot, Romulus, New York 

SWMU #5 Sewage Sludge Piles 

Bentonite and cement, heavy metals in soil and dust 
Heavy metals in soil 
No known hazard exists 
Avoid rough terrain (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 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, sa .. u 
pack, and grout. Spoils should be monitored periodically. 

E....... 
C • c-tion Evacuata 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 <10 <10 10 - 26 >26 

BKOD Bkgd - 6 6-600 >600 

<1 

<0.1 

1 - 6 6- 26 

<0.1 <0.1 0.1 - 2 >2 

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 
LEVEL D 

1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

5. Monitoring 

.... blliNWlt AcllDa l.ewla 

Oxygen I%) 

Exploalm■ter 1% LELI 

HNU/OVA/OVM IPPMI 

Aerosol Meter lmg/m3
) 

Redlatlon Mater (mR/hrl 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 

page 1 of 2 

Seneca Army Depot, Romulus, New York 

SWMU #5 Sewage Sludge Piles 

Not applicable 
Heavy metals in water 
No known hazard exists 
Avoid rough terrain (fall/trip 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. 

IEuft:iN 
C B c-tion 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 <10 <10 10-26 >26 

BKOD Bkgd - 6 6 -600 >600 

<1 

<0.1 

1 - 6 6 - 26 

<0.1 <0.1 0.1 - 2 >2 

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 



W ELL DEV ELOPM ENT 
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 



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 

wb•·-• Ac:11oaa Lewis D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 22 

page 1 of 2 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #5 Sewage Sludge Waste Piles 

Heavy metals in soil and dust 
Heavy metals in soil 
No known hazard exists 
Avoid rough terrain (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 with organic vapor cartridges, poly­
coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 

EUldN 
C B c-tion E-

Oxygen(%) 19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

Exploalmetar (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Mater (mg/m3) 

Radiation Matar (mA/hr) 

6. Work Practices 

Engineering-Science, Inc. 

<10 <10 <10 10 · 26 >26 

BKOD Bkgd · 6 6-600 >600 

<1 

<0.1 

1 - 6 6-26 

<0.1 < 0.1 0.1 - 2 >2 

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 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 inner gloves. 
Step 8 Wash hands and face. 

JAN-93 









2-1 

2-2 

2-3 

2-4 

Physical Description & Activities Performed on SEAD-9 

Old Scrap Wood Site 

SEAD SWMU #9 
HEALTH & SAFETY 

The access road to the Old Scrap Wood site is located approximately 400 feet north 
of the intersection of East Kendaia Road and East Patrol Road along East Patrol 
Road. The dirt road ·leads to a cul de sac where the debris is stored. 

There are numerous piles of scrap wood and miscellaneous other items that exist in 
and around the cul de sac. The area is flat and of a semi circular shape (see Figure 
BA-2). The area has a very steep slope on the west side indicating a filled area. 
There were no signs of stressed vegetation. 

This site was used to store construction debris from 1977-1984 and scrap wood from 
1984 to 1986. Periodically the fire department used this area for training. Prior to 
this areas use as a scrap wood site the area received landfill . The origin and nature 
of this landfill is unknown, although it may have been used to dispose of construction 
debris . 

The site is currently used to store scrapwood and firewood . The firewood is available 
to depot employees for purchase. Concrete and asphalt wastes are also present. 

Potential Chemical Contaminants 

• PCB's 

• VOC's 

• SVOC's 

• Heavy Metals 

• Benzene 

• Toluene 

• Xylene 

• Petroleum Products 

Physical Hazards 

• Scrap debris 
• Rough Terrain 

Field Work 

• Industrial, develop and sample groundwater monitoring wells 
• Test borings 
• Test pits 
• Geophysics (EM31 & GPR) 



2-5 

2-6 

Monitoring to be Performed 

A PID of OVM meter will be used to screen for volatile organic compounds. A 
miniram particulates meter will be used to monitor dust generation during all intrusive 
activities . Radiation meters will be used to screen samples for radioactivity above 
background levels . 

Task Specific Safe Operating Guidelines 

No. 1 Drilling and Test Boring - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Well Development - Level D 
No. 12 Test Pit Excavation - Level B 
No. 28 Geophysical Monitoring - Level D 
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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/m1) 

Radiation Meter (mR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, New York 

SMWU #9 Old Scrap Wood Site 

Semi-volatile compounds, contaminated water, soil & dust 
Heavy metals, PCB's, petroleum products in soil and water 
No known hazard exists 
Scrap debris piles. 

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 shoul 
monitored periodically. Split spoons should be monitored when opened. 

C B Evacuate 

19.5 to 25 19.5 to 25 <19.S >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 

~ActlDMl.e .... 

Oxygen 1%1 

Exploalrneter 1% LEL) 

HNU/OVA/OVM IPPMI 

Aerosol Meter lmg/m3
) 

Radiation Meter lmR/hrl 

Hydrogen Sulfide IPPMI 

Hydrogen Cyanide IPPMI 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 1 of 2 

Seneca Army Depot, Romulus, New York 

SWMU #9 Old Scrap Wood Site 

Semi-volatile compounds, contaminated water, soil and dust 
Heavy metals, PCB's, petroleum products in soil and water 
No known hazard exists 
Scrap debris piles. 

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, s .... __ 
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 
LEV EL D 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Oxygen 1%) 

Exploelmeter 1% LELI 

HNU/OVA/OVM IPPMI 

Aeroeol Meter lmg/m3
) 

Radlatlon Meter lmR/hr) 

Hydrogen Sulfide IPPM) 

Hydrogen Cyanide IPPMI 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 
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Seneca Army Depot, Romulus, New York 

SWMU #9 Old Scrap Wood Site 

Semi-volatile compounds, contaminated water, soil and dust 
Heavy metals, PCB's, petroleum products in soil and water 
No known hazard exists 
Scrap debris piles. 

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 -c-tion Evacuata 

19.6 to 26 19.6 to 26 <19.6 >26 

>25 <10 <10 <10 >10 

BKOD <6 <600 >500 

<1 <6 <26 

<0.1 <0.1 <0.1 0.1 to 6 >6 

<6 

<2 

<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. 

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 bailers 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 b~ 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 

Instrument Ac11ona Lawis 

Oxygen 1%) 

Exploslmeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter lmg/m3
) 

Radiation Meter lmR/hr) 

Benzene (Draeger Tube • PPM) 

6. Work Practices 

Engin1111ring-Sci11nc11, Inc. 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 12 

page 1 of 2 

Seneca Army Depot, Romulus, NY 

SEAD SWMU #9, Old Scrap Wood Site 

Volatile organics , Semi-volatile compounds , contaminated soil and dust 
Heavy metals in soil and water 

Construction debris , barbed wire, railroad ties, slip, trip, fall hazards . 

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. 

C B 
EUldN 
Caution Evacuate 

19.6 · 23.6 19.6 · 23.6 <19.6 >23.6 

>26 

>600 

<10 <10 <10 10 · 26 

BKGD Bkgd · 6 6 - 600 

<1 

<0.1 

<1 

1 · 6 6 - 26 

<0.1 <0.1 0.1 · 2 

<1 ·1-600 

Personnel shall enter the test pit for rescue only. 

>2 

>600 

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 

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. 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDLINE 28 

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 

lllwb..-..t Ac:tlDaa lewis 

Oxygen 1%) 

Exploslmetar 1% LELI 

HNU/OVA/OVM tPPM) 

Aeroeol Meter lmg/m3
) 

Redi■tlon Meter lmR/hr) 

Hydrogen Sulfide !PPM) 

Hydrogen Cy■nld■ IPPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, New York 

SWMU #9 Old Scrap Wood Site 

Semi-volatile compounds, contaminated water, soil and dust 
Heavy metals, PCB's, petroleum products in soil and water 
No known hazard exists 
Scrap debris piles. 

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 d 
proposed path and monitor ambient air along line. Adjust survey line or t .... ~ 
appropiate precautions in areas where hazards are found . 

C B Evacuata 

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 

Engineering-Science, Inc. 

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. 

JAN-93 
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3-1 

3-2 

3-3 

3-4 

Physical Description & Activities Performed on SEAD 12 

Radioactive Waste Burial Sites 

Location A: 
Location B: 

Northeast of Building 813 
North of Building 804 

SEAD SWMU #12 
HEALTH & SAFETY 

Location A covers an area approximately 1000 ft. by 1000 ft. The area is located in 
the Northeast corner of the Q area between Patrol Road and Service Road No. 1. 
There is believed to be five small burial pits located in this area northeast of Building 
813. Figure BA-3A shows the location of Area 12A. 

Location A was believed to be used for the disposal of lab wastes. It is believed that 
these burials took place between 1940 and 1980. One of the pits was excavated in 
1986 and a large amount of lab trash was removed and shipped to an authorized off­
site radioactive waste landfill in December 1987. There are believed to be five 
additional burial pits located in this area. 

Location B is north of Buildings 803, 804 and 805. A pit containing a 5000 gal . 
storage tank is thought to be located north of Building 803. A dry storage pit, is 
thought to be located north of building 804. Radioactive wastes were reportedly 
buried in these pits. The 5000 gal. storage tank at Location B was utilized for storage 
of wastewater. This wastewater was generated from the washing of radioactive 
contaminated clothing. This cement tank was closed in place in 1986. The dry 
storage pit was also excavated in 1986. This dry storage pit contained pieces of 
plywood. Figure BA-3B shows the location of Area 12B. 

Potential Chemical Contaminants 

• Heavy metals 
• Pesticides/PCB's 
• VOC's 
• Radon 
• Radioactive materials 
• Alpha, beta and gamma radiation 

Physical Ha:zards 

• Rough Terrain 

Faeld Work 

• Install, develop and sample groundwater monitoring wells 
• Surface water sampling 
• Sediment sampling 
• Drilling and test borings 
• Test pits 
• Geophysics (EM31 & GPR) 



3-5 

3-6 

Monitoring to be Performed 

A PID or OVM meter will be used to screen for volatile organic compounds. A 
miniram particulates meter will be used to monitor dust generation during all intrusive 
activities . Radiation meters will be used to screen samples for radioactivity above 
background levels. 

Task Specific Safe Operating Guidelines 

No. 1 Drilling and Test Boring - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Well Development - Level D 
No. 12 Test Pit Excavation - Level B 
No. 16 Sediment Sampling - Level D 
No. 22 Surface Soil Sampling - Level D 
No. 28 Geophysical Monitoring - Level D 
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DRILLING AND TEST BORING 
LEVELD 

1. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 

Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE I 

page I of 2 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #1 2 (Location A&B) Radioactive Waste Burial Site 

Semi-volatile compounds , contaminated water, soil and dust containing alpha 
emitters 
Heavy metals, PCB's, pesticides in soil and water 
No known hazard exists 
Radioactive materials 

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 
E.-.:iN 
c-lion Evacuate 

Oxygen 1%) 

Exploslmeter 1% LEL) 

OVA/OVM (PPM) 

19.6 • 23.6 19.6 - 23.6 <19.6 >23.6 

> 26 

>600 

Aerosol Meter (mg/m3 ) 

Radiation Meter lmR/hrl 

Benzene (Draeger Tube - PPM) 

6. Work Practices 

Engineering-Science, Inc. 

< 10 <10 

BK.OD Bkgd • 6 

<1 1 - 6 

< 0.1 <0.1 

< 1 <1 

< 10 

6 - 600 

6- 25 

< 0.1 

1 · 600 

10 · 26 

0 .1 · 2 > 2 

>600 

Crews should stand upwind of borehole as much as possible during operations . 
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DRILLING AND TEST BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 
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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 Radiologic Frisking 
Step 3 Tape removal from boots and gloves. 
Step 4 Removal of bootcovers . 
Step 5 Removal of outer gloves. 
Step 6 Remove tyvek coveralls (if worn) . 
Step 7 Remove respirator (if worn). 
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. 
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W ELL 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 

inn-wt Aeliona Lewis 

Oxygen 1%) 

Exploslmeter ('lb LEL) 

OVA/OVM (PPM) 

Aerosol Meter lmg/m3
) 

Radiation Meter (mR/hr) 

Benzene (Draeger Tube - PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #12 (Location A&B) Radioactive Waste Burial Site 

Semivolatile compounds, contaminated water , soil and dust containing alpha 
emitters 
Heavy metals, PCB's , pesticides in soil and water 
No known hazard exists 
Radioactive materials 

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 
Eun:iN 
Cau1ion 

19.6 - 23.6 19.6 - 23.6 <19.6 >23.6 

>26 

>600 

<10 <10 <10 10 - 26 

BKOD Bkgd - 6 6-600 

<1 

<0.1 

<1 

1 - 6 

<0.1 

<1 

6- 26 

<0.1 

1 - 600 

0.1 · 2 >2 

>600 

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 Radiologic Frisking 
Step 3 Tape removal from boot and gloves . 
Step 4 Removal of boot covers. 
Step 5 Removal of outer gloves. 
Step 6 Remove tyvek coveralls (if worn) . 
Step 7 Remove respirator (if worn). 
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. 

JAN-93 



W ELL DEVELOPM ENT 
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 (%) 

Exploalmetar (% LEL) 

OVA/OVM (PPM) 

Aerosol Mater (mg/m3 ) 

Radiation Matar (mR/hr) 

Benzene (Draeger Tuba • PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #12 (Location A&B) Radioactive Waste Burial Site 

Semi-volatile compounds, contaminated water, soil and dust containing alpha 
emitters 
Hevy metals, PCB's, pesticides in soil and water 
No known hazard exists 
Radioactive materials 

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. 

&.dN 
C B c-tion Evacuate 

19.6 · 23.6 19.6 · 23.6 <19.6 >23.6 

<10 <10 <10 10 · 26 >26 

BKOD Bkgd · 6 6-600 >600 

<1 

<0.1 

<1 

1 . 6 6 · 26 

<0.1 <0.1 0.1 · 2 >2 

<1 1 . 600 >600 

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 



W ELL DEVELOPM ENT 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 
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Gross contamination (caked mud , dirt and debris) should be removed from 
teflon hailers and pumps before leaving each well locality. 

Stearn clean equipment before using in another well. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop . 
Step 2 Radiologic Frisking 
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 canister can be performed after removal of outer gloves if 
coveralls are not grossly contaminated. 
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TEST PIT EXCAVATION 
LEVEL B 

1. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 

Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level B 

Monitoring 

Oxygen 1%) 

Exploalmeter 1% LEL) 

OVA/OVM IPPM) 

Aerosol Meter (mg/m3) 

Radiation Matar (mR/hr) 

Benzene IDraag■r Tube • 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 #12 Location (A&B) Radioactive Waste Burial Site 

Semi-volatile compounds, contaminated water, soil and dust containing alpha 
emitters 
Heavy metals, PCB's, pesticides in soil and water 
No :known hazard exists 
Radioactive materials. 

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 for radioactivity continuously and 
with any change of appearance. 

C B 
E.un:iN 
Caution Encllllta 

19.6 · 23.6 19.6 · 23.6 <19.6 >23.6 

>26 

>600 

<10 <10 <10 10 · 26 

BKOD Bkgd · 6 6 - 600 

<1 

<0.1 

<1 

1 • 6 6 · 26 

<0.1 <0.1 0.1 · 2 >2 

<1 1-600 >600 

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 anomalies or heavily stained soils. Excavation should be 
terminated with discovery of anomaly. 

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. 
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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 Radiologic Frisking 
Step 3 Remove and discard overboots. 
Step 4 Remove and discard outergloves. 
Step 5 Remove SCBA backpack. 
Step 6 Remove coveralls. 
Step 7 Remove respirator face-piece. 
Step 8 Remove inner gloves. 
Step 9 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 

Oxygen 1%1 

Exploslmeter 1% LELJ 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3I 

Radiation Meter lmR/hrl 

Benzene (Draeger Tube • PPM) 

6. Work Practices 

Engineering-Science, Inc . 

D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 16 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #12 (Location A&B) Radioactive Waste Burial Site 

Semi-volatile compounds, contaminated water, soil and dust containing 
alpha emitters 
Heavy metals, PCB's, pesticides in soil and water 
No known hazard exists 
Radioactive materials 

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. 

EUldee 
C B c-tioft Ewcuata 

19.6 · 23.6 19.6 · 23.6 <19.6 >23.6 

<10 <10 <10 10 - 26 >26 

BKQD Bkgd - 6 6-600 >600 

<1 

<0.1 

<1 

1 - 6 6 - 26 

<0.1 <0.1 0 .1 • 2 >2 

<1 1 · 600 >600 

Crews should stand upwind of sample location as much as possible during 
operations. 
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SEDIMENT SAM PLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 16 
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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 Radiologic Frisking 
Step 3 Wash overboots . 
Step 4 Rinse, remove and discard overboots . 
Step 5 Wash outer gloves . 
Step 6 Rinse, remove and discard outergloves . 
Step 7 Remove coveralls (if worn) . 
Step 8 Remove inner gloves. 
Step 9 Wash hands and face. 
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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 

__.Actiaasla ..... D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 22 
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Seneca Army Depot, Romulus , New York 

SEAD SWMU #12 (Location A&B) Radioactive Waste Burial Site 

Semi-volatile compounds, contaminated water, soil and dust containing 
alpha emitters 
Heavy metals, PCB's, pesticides in soil and water 
No known hazard exists 
Radioactive materials 

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 
UMdae 
Caution Evacuata 

Oxygen 1%1 

Exploalmeter 1% LELI 

OVA/OVM (PPM) 

19.6 · 23.6 19.6 · 23.6 <19.6 >23.6 

>26 

>600 

Aerosol Meter (mg/m3) 

Redlatlon Meter (mR/hrl 

Benzene (Draeger Tube - PPM) 

6. Work Practices 

Engineering-Science, Inc. 

<10 <10 <10 10 · 26 

BKOD Bkgd · 6 6 · 600 

<1 

<0.1 

<1 

1 · 6 

<0.1 

<1 

6 · 26 

<0.1 

1 · 600 

0.1 · 2 >2 

>600 

Check surface soils for possible contamination before sampling. 

Do not kneel or sit on ground in areas of potential contamination. 
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SURFACE SOIL SAMPLING 
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7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 22 
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Equipment should be cleaned for sampling. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop . 
Step 2 Radiologic Frisking 
Step 3 Tape removal from boots and gloves. 
Step 4 Removal of bootcovers. 
Step 5 Removal of outer gloves. 
Step 6 Removal of tyvek coveralls (if worn). 
Step 7 Removal of inner gloves . 
Step 8 Wash hands and face. 
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GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 
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1. Site 

2. Location 

3. Hazards 
Inhalation 

Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

5. Monitoring 

ltGb www.ant Ac:tloM lewlll 

Oxygen 1%1 

Exploslmeter 1% LELI 

OVA/OVM (PPM) 

Aerosol Meter lmg/m3 ) 

Radiation Meter lmR/hr) 

Benzene !Draeger Tube - PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #1 2 (Location A&B) Radioactive Waste Burial Site 

Semi-volatile compounds, contaminated water, soil and dust containing alpha 
emitters 
Heavy metals, PCB's, pesticides in soil and water 
No known hazard exists 
Radioactive materials 

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 
E.ul'ciN 
c..lion 

19.6 · 23.6 19.6 · 23.6 <19.6 >23.6 

>25 

>600 

<10 <10 <10 10 · 26 

BK.GD Bkgd · 6 6-600 

<1 

<0.1 

<1 

1 · 6 

<0.1 

<1 

6 - 26 

<0.1 

1 - 600 

0.1 · 2 >2 

>600 

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. 
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GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDLINE 28 
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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 Radiologic Frisking 
Step 3 Tape removal from boots and gloves. 
Step 4 Removal of bootcovers. 
Step 5 Removal of outer gloves. 
Step 6 Removal of coveralls (if worn). 
Step 7 Removal of respirator (if worn). 
Step 8 Removal of inner gloves. 
Step 9 Wash hands and face. 

Engineering-Science, Inc. JAN-93 



RADIOLOGIC SUPPLEMENT 

TO SEAD 12 





SUPPLEMENT TO HEALTH AND SAFETY PLAN 

PROCEDURES FOR FIELD INVESTIGATIONS OF POTENTIAL RADIOLOGICAL SITES 

SENECA ARMY DEPOT, ROMULUS, NEW YORK 

SWMU SEAD 12A AND 12B 

1.0 INTRODUCTION AND PURPOSE 

The purpose of this addendum is to define personnel protective standards and mandatory safety 

practices and procedures to address the potenial for encountering radionuclides excess of background 

concentrations at locations witin SWMUs SEAD 12A and 12B at Seneca Army Depot, Romulus, New 

York. 

The procedures and standards for radionuclides set out in this addendum supplement health and 

safety standards and procedures contained in the document "Safety and Health Plan, Seneca Army 

Depot, CERCLA Expanded Site Inspection at the Fifteen Solid Waste Management Units," 

Engineering-Science, Inc. 

2.0 SITE CHARACTERIZATION 

SEAD SWMU 12A is located in the northeast corner of the Q area between Patrol Road and Service 

No. 1. Five small burial pits are thought to be located in an area approximately 1,000 square feet. 

Suitcase size devices containing trash and low level radioactive materials are believed to have been 

deposited in this area between 1940 and 1980. These materials may include: Cathode ray tubes 

treated with a fluorescent coating containing cobalt-60 (6>Co); laboratory cleaning swipes; equipment 

cleaning swipes with uranium oxide; diodes and transistors containing trace amounts of radium-226 

(226Ra); general low-level radioactive trash and personnel training devices. 

SEAD SWMU 12B is located west of Area 12A and north of buildings 803,804, and 805. Area 12B 

contains a 5,000 gallon storage tank which once held wash waters from the cleaning of radioactive 

contaminated clothing. There is also a dry storage pit, north of building 804, in which pieces of 

plywood and items similar to those expected in area 12A may be buried. 

2.1 RADIATION HAZARDS 

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 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 and 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 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. 

3.0 TRAINING 

All Engineering-Science employees working in the areas of potential radioactive contamination will 

receive training in the potential for exposure to radiation during site work, the possible health effects 



of radiation exposure, the use of radiation monitoring equipment and the interpretation of the 

monitor readings, and the standard operating procedures for site work in the areas where there is 

a potential for radiation exposure. 

4.0 MEDICAL SURVEILLANCE 

No additional medical surveillance measurements are necessary. 

5.0 SITE LAYOUT AND CONTROL MEASURES 

Under normal operating conditions, no additional site control measures will be required when 

working in the areas of potential radioactive contamination. 

In the event that a large radiation source is encountered resulting in elevated radiation readings, the 

work area will be evacuated and the area where elevated radiation readings are present will be 

marked off with hazard warning tape (See section 6.0 for action levels). If the radiation readings are 

greater than 5 millirem per hour (mrem/hr), the area will be cordoned off with tape and/or signs 

displaying the radiation logo and the words "Radiation Area." Re-entry to areas of high radiation 

readings shall be under the supervision of the Supervising Health Physicist. 

6.0 MONITORING 

6.1 GENERAL MONITORING 

Radiation monitoring shall be conducted during all intrusive work performed in areas of potential 

radioactive contamination with a thin window Geiger-Mueller pancake-type detector with a count rate 

instrument for gamma and beta radiation (ex. Victoreen Model-190 Survey and count rate meter with 

Model 489-* Probe for alpha particulate and Model 489-llC Probe for Beta & Gamma detection). 

Monitoring for gross beta and gamma radiation will be conducted in the work zone and on all 

samples obtained from the borings. Monitoring for gross alpha radiation will be conducted on all 

samples obtained from the borings. 

Background for gross beta and gamma shall be established at each work zone prior to beginning of 

work each day. The background reading shall be the level recorded about three feet above the 

ground surface in the vicinity of the work area. If gross beta and gamma readings in work zone 

exceed 1000 counts per minute (cpm), stop work, back off from the work area, and consult with 

Supervising Health Physicist and notify Project Manager. 



Background for gross alpha readings shall be established at each work zone prior to beginning of 
work each day. The background readings shall be the level recorded at the ground surface in the 
vicinity of the work area, but away from areas of potential contamination. If gross alpha readings from 
the samples exceed 1000 cpm, cover the sample with the split spoon, back off from the work area, 
and consult Supervising Health Physicist and notify the Project Manager. 

If work zone readings or soil sample survey readings exceed 1000 cpm at any time during drilling any 
person directly involved with the drilling or handling soils or soiled drilling equipment shall perform 
a self-frisk prior to leaving the work area and prior to eating, smoking or drinking, using the following 

procedure: 

6.2 

a) Verify frisker is on the xl scale. 
b) Survey hands before picking up probe. 
c) Hold probe approximately 1/2 inch from the surface being surveyed and move the probe 
slowly over the surface (2 inches per second maximum). Take care not to touch the surface 
being monitored with the probe. 
d) Monitor face ·(pause at mouth and nose). 
e) Monitor neck and shoulders. 
t) Monitor arms (pause at each elbow). 
g) Monitor chest and abdomen. 
h) Monitor back, hips and seat of pants. 
i) Monitor legs (pause at each knee). 

j) Monitor shoe tops and bottoms (pause at soles and heels) . 

If count rate increases to greater than 200 cpm and remains there consistently, stay in area 
and notify Supervising Health Physicist for appropriate actions and decontamination 
procedures. 

PERSONAL MONITORING 

Personnel working within the exclusion and decontaminations areas of SWMU SEAD 12 shall wear 
a thermoluminescent dosimeter (TLD) personal radiation monitoring device. The TLD shall be worn 

on the front area of the chest at all times while working within the exclusion and decontamination 
zones. These badges will be used to determine each individual's exposure to radiation as a result of 

their involvement in field investigations at Seneca Army Depot (specifically SEAD SWMU 12). 

7.0 PERSONAL PROTECTIVE EQUIPMENT 

Minimum levels of protection specified in the main body of the health and safety plan shall also apply 
to tasks performed in the areas of potential radioactive contamination. Descriptions of the 

equipment comprising each Qf the levels of protection is contained in the body of the HASP. 



Safety glasses and hardhats shall be worn at all times during drilling. Latex inner gloves and outer 

nitrile gloves shall be worn for handling of samples and all equipment which comes in contact with 

subsurface soils. 

8.0 SAFE WORK PRACTICES AND ENGINEERING CONTROLS 

Drill cuttings shall be cleared frequently from around the auger and stockpiled for later disposal. Do 

not allow stockpiled cuttings or cuttings around auger to dry out. Dry soils can become fugitive dusts, 

increasing the chance of inhalation exposure. Keep the stockpiled cuttings covered or spray with 

water to limit fugitive dusts. If work area spoils are found to be contaminated with radiological 

constituents that will be segregated from other spoils. Reusable equipment (i.e. drill rig, tables, 

monitoring instruments, etc.) will be protected from potential contamination by potentially radioactive 

spoils or sampled materials using plastic sheeting. These covering materials will be recovered and 

containerized at the end of each day. 

All Safe Work Practices in the main body of the HASP apply to work in the potential areas of 

radioactive contamination. 

9.0 DECONTAMINATION 

If readings greater than 200 cpm are obtained during a self frisk (See section 6.0 above) contact the 

Supervising Health physicist for appropriate decontamination procedures. Otherwise, decontamination 

procedures shall be as described in the main body of the HASP. 

10.0 EMERGENCY RESPONSE PLAN 

No additions to the emergency response plan are required. 
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SEAD SWMU #43 , 56, 69 
HEALTH & SAFETY 

Physical Description & Activities Performed on SEAD SWMUs 43, 56, & 69 

Old Missile Propellant Test Lab 
Herbicide/Pesticide Storage 
Building 606 Disposal Area 

These SWMUs will be investigated together due to their proximity to Building 606 
and each other. SEAD 43, 56 and 69 are located in the southeast corner of the 
depot. Building 606, once used as a missile propellant test laboratory, is now the 
herbicide/pesticide storage facility. A disposal area associated with these operations 
is located nearby. These three areas are shown on Figure BA-4. 

The Old Missile Test Facility conducted QA surveillance testing, which commonly 
means operational or functional testing. During this time IRFNA and/or liquid 
propellants may have been disposed of in this area. Since 1976 it has been used for 
herbicide/pesticide storage. This concrete block building is approximately 80 feet by 
40 feet. The building was renovated in 1979 to include the following health and 
safety features: ventilation fan with lowering door vents, local exhaust for the mixing 
area, shower, emergency spill kits , a fire protection system connected directly with the 
on-post fire department, and adequate shop signs and disposal procedures. The 
buildings drains and concrete floors have been sealed. 

Northwest of Building 606 is a concrete foundation that is believed to have been 
associated with the old missile test facility . It was an acid storage building. The 
corrugated metal building once located on this foundation has been moved to the 
Administrative area, and is now Building 132. This concrete pad is currently used to 
aerate spill residues. 

IRFNA that was disposed of at the IRFNA site (SEAD 13) was generated in the 
Building 606 area. At SEAD 13 it was neutralized in trenches and mixed with fuel 
oil and burned in small furnaces. 

The washwater from the rinsing of containers used for the mixing of pesticides used 
to be stored in a concrete underground storage tank. In 1984, the Pest Management 
Review recommended that the tank be removed. Use of this tank ceased and it was 
removed. It has been replaced by a new tank located in a vault. East of Building 606 
pesticide rinseate from this building discharges into the new tank. 

Approximately 300 feet south of Building 606 a road leads west to a small area that 
was used as a disposal area for Building 606. The entire open field was walked and 
the only area appearing to contain debris was approximately 100 feet by 100 feet and 
located directly at the end of the road. SEAD personnel have reported that debris 
(fence posts, 2,4-D cans, and pesticide cans) has been dumped in this area. It is 
believed this could also be a potential site for the two drums of nicotine sulfate 
(SEAD 62). 
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Building 606 has been used for herbicide/pesticide storage since 1976. A barren area 
in front (south) of Building 606 (described in the SWMU Classification Report) , is 
possibly indicative of a previous spill. An asbestos workshop is also part of this 
facility. A variety of herbicide and pesticide compounds and dispersal equipment are 
stored in Building 606. Preparation of the compounds prior to dispersal is carried out 
in a separate section of the building. 

The containers used for mixing herbicides/pesticides are washed out at the end of the 
operation in the Pesticide Rinseate Building east of Building 606. Rinseate from the 
building is discharged through a double walled pipe into the new tank located in an 
underground vault adjacent to the rinseate facility. A drainage swale is located behind 
the rinseate facility. 

The washwater in the tank is reused for new batches of pesticides/herbicides. The 
vault for the storage was intended to be watertight but has not proven to be so. The 
sump pump and discharge pipe were installed to empty the vault of rainwater that 
accumulated inside of it. This water is discharged into a depressed area and pools just 
east of the underground vault. 

The concrete pad northwest of Building 606 that was once associated with the Old 
Missile Test Laboratory is currently used to aerate spill residues. 

Southwest of Building 606 is a structure believed to be a septic system. Two above 
ground concrete vaults are located on either end of a 25 foot long mound. Atop the 
mound are several black vent pipes. Two working sump pumps are located at the 
most eastern end of the mound. 

The waste disposal area near (SEAD 69) Building 60 contains various construction 
debris. Bricks and concrete blocks are visible on the surface. A topographic 
depression, indicative of a pit of some kind, was noted in the SWMU Classification 
Report. There are no signs of stained soil or stressed vegetation. There are no 
wetlands located in the immediate area. 

Due to the presence of the Old Missile Propellant Test Labs, there is a possibility of 
UXO's in this area. 

Potential Chemical Contaminants 

• 2,4-D 

• Herbicides 

• Pesticides 

• Heavy metals 

• 2,4,6-TNT 

• 2,4-DNT 

• 2,6-DNT 

• RDX 

• HMX 
• Trinitrobenzene 

• Tetryl 

• Nicotine 
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Physical Ha1.ards 

Construction debris 
Brick & concrete blocks 

Field Work 

• Install, develop and sample groundwater monitoring wells 
• Drilling & test borings 
• Soil sampling 
• Test Pits 
• Geophysics (EM31 & GPR) 

Monitoring to be Performed 

A PIO or OVM meter will be used to screen for volatile organic compounds. A 
miniram particulate meter will be used to monitor dust generation during all intrusive 
activities. Radiation meters will be used to screen samples for radioactivity above 
background levels. 

Task Specific Safe Operating Guidelines 

No. 1 Drilling & Test Boring - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Well Development - Level D 
No. 12 Test Pits - Level B 
No. 19 Surface Water Sampling - Level D 
No. 22 Soil Sampling - Level D 
No. 28 Geophysical Monitoring - Level D 
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Seneca Army Depot, Romulus, New York 

SEAD SWMUs 43, 56, 69 

Herbicides, pesticides, contaminated soil and dust 
Heavy metals, ROX, HMX herbicides, pesticides in soil and water 
Explosive compounds in soil 
Construction 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 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. 

EJIMdN 
C B c-1ion Evacllllte 

Oxygen (% ) 19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

Exploslmeter 1% LEL) <10 <10 <10 10 - 26 >26 

HNU/OVA/OVM (PPM) BKOD Bkgd - 6 6 - 600 >600 

Aerosol Meter (mg/m3
) < 1 1 - 6 6 - 26 

Radiation Meter (mR/hr) <0.1 <0.1 <0.1 0 .1 - 2 >2 

6. Work Practices Crews should stand upwind of borehole as much as possible during operations. 

Engineering-Science, Inc. JAN-93 
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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 
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Seneca Army Depot, Romulus, New York 

SEAD SWMUs 43, 56, 69 

Bentonite and cement dust 
Heavy metals , RDX, HMX herbicides , pesticides , in soil and water 
Explosive compounds in soil 
Construction 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 removal of augers. 
Downwind monitoring should be conducted periodically or when elevated 
borehole or work:zone readings are recorded. 

Borehole should be monitored before and during installation of casing, sand 
pack, and grout. Spoils should be monitored periodically. 

E.un:iN 
C • Caution Evacuate 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 <10 <10 10 · 26 >25 

BKOD Bkgd · 6 6-600 >600 

<1 

<0.1 

1 · 6 6 · 26 

<0.1 <0.1 0.1 · 2 >2 

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 
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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 
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Seneca Army Depot, Romulus, New York 

SEAD SWMUs 43, 56, 69 

Herbicides, pesticides, contaminated soil and dust 
Heavy metals, ROX, HMX herbicides, pesticides in water 
Explosive compounds 
Construction debris. 

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 
Eun:iN 
Caution Evacuate 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 <10 <10 10 - 26 >26 

BKOD Bkgd - 6 6-600 >600 

<1 

<0.1 

1 - 6 6- 26 

<0.1 <0.1 0.1 - 2 >2 

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 
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7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 
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Gross contamination (caked mud, dirt and debris) should be removed from 
teflon bailers 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 
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Oxygen (% ) 

Exploslmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Benzene (Draeger Tube - PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, NY 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 12 
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SEAD SWMUs 43, 56, 69, Old Missie Propellant Test Labs, 
Herbicide/Pesticide Storage, and Bldg. 606 Disposal 

Volatile organics, Semi-volatile compounds, contaminated soil and dust 
Heavy metals in soil and water 

Construction debris, barbed wire, railroad ties, slip, trip, fall hazards . 

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. 

C B 
Eun:iN 
Caution Evacuate 

19.5 • 23.5 19.5 - 23.6 <19.6 >23.6 

>25 

>500 

<10 <10 <10 10 - 25 

BKOD Bkgd - 5 6 - 600 

<1 

<0.1 

<1 

1 - 6 6 - 26 

<0.1 <0.1 0.1 - 2 >2 

<1 1-600 >600 

Personnel shall enter the test pit for rescue only. 

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 
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7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 12 
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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. 

JAN-93 
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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 

.-AC1kNwla_. 

Oxygen 1% ) 

Exploslmeter 1% LEL) 

HNU/0VA/0VM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter lmR/hr) 

6. Work Practices 

Engineering-Science, Inc . 

D 

Seneca Army Depot, Romulus, New York 

SEAD SWMUs 43, 56, 69 

Herbicides, pesticides, contaminated soil and dust 
Heavy metals, RDX, HMX in soil and water 
Explosive compounds in soil 
Construction 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/HEPA filter 
cartridge, poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout sampling. 

E.un:iae 
C a Caution E-uarte 

19.6 to 23.6 19.6 to 23.6 < 19.6 >23.6 

<10 <10 <10 10 - 26 >26 

BKQD Bkgd - 6 6 - 600 >600 

< 1 

<0.1 

1 - 6 6 · 26 

<0.1 <0.1 0.1 - 2 >2 

Crews should stand upwind of as much as possible during sampling. 

Always perform surface water sampling in groups minimum of 2 people. 

JAN-93 
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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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Seneca Army Depot, Romulus, New York 

SEAD SWMUs 43, 56 69 

Herbicides, pesticides, contaminated soil and dust 
Heavy metals, RDX, HMX in soil and water 
Explosive compounds in soil 
Construction debris 

Neoprene boot covers, nitrite 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. 

EJIMdae 
C B c-tion Evacuate 

Oxygen(% ) 19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

Exploalmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (rng/m3 ) 

Radiation Meter (mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

<10 <10 <10 10 · 26 >26 

BKOD Bkgd · 6 6-600 >600 

<1 

<0.1 

1 · 6 6-26 

<0.1 <0.1 0 .1 - 2 >2 

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 OPERATING GUIDELINE 22 
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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 M ONITORING 
LEVEL D 

TASK SPECIFIC 
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1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

liwt1w1-t Acliolw Lewis 

Oxygen(%) 

Exploalmeter (% LEL) 

HNU/OVA/OVM (PPMI 

Aeroaol Meter (mg/m3) 

Radiation Meter (mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , New York 

SEAD SWMUs 43, 56, 69 

Herbicides, pesticides, contaminated soil and dust 
Heavy metals, RDX, HMX in soil and water 
Explosive compounds in soil 
Construction 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. 

Eun:iN 
C B c-doll Evacuate 

19.6 to 23.6 19.6 to 23.6 < 19.6 >23.6 

<10 <10 <10 10 - 26 >26 

BKOD Bkgd - 6 6-600 >600 

<1 

<0.1 

1 - 6 6- 26 

<0.1 <0.1 0.1 - 2 >2 

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 
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TASK SPECIFIC 
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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 
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SEAD SWMU #44 
HEALTH AND SAFETY 

Physical Description & Activities Performed on SEAD SWMU 44 

QA Test Labs 

Location A: Southeast of Building 612 
Location B: Brady Road, North of Building 612 

Location A is approximately 1000 ft. East of Brady Road and 1500 ft. North of South 
Patrol Road along an unnamed dirt road as shown in Figure BA-5A. The dirt road 
is parallel to South Patrol Road. Location B is located along the East side of Brady 
Road as shown in Figure BA-5B. 

Both Areas A and B were used for quality assurance testing of CS grenades, fire 
devices and pyrotechnics. At SEAD 44B, QA tested timed fuzes . It has not been 
determined if the fuzes were actually detonated at SEAD 44B. However, mines were 
detonated aboveground at the bermed area associated with SEAD 44A. 

Along both sides of the dirt road at Location A there are berms. These bermed areas 
potentially contain unexploded ordnance since they were used for QA testing. There 
were no visible signs of any building foundations. Along the north side of the dirt 
road there were three metal poles that could have been used for holding screens in 
place while detonating munitions. There was also a small ditch on the north side of 
the dirt road. There were no apparent wetlands or stressed vegetation in the area. 
At the end of the dirt road, on the south side is an empty drum labelled steam waste. 

At Location B there was an abandoned concrete foundation that was approximately 
20 feet by 50 feet. Directly behind it (east) there is a flag pole believed to have been 
used to display a red flag. The red flag was used to signal when testing was being 
performed. There is also a dilapidated corrugated metal shack behind the concrete 
foundation. There is a drainage ditch on this side of the road that runs parallel to 
Brady Road and a culvert that runs underneath · Brady Road. 

Potential Chemical Contaminants 

• 2,4,6-TNT 
• 2,4-DNT 
• 2,6-DNT 
• RDX 
• HMX 
• Trinitrobenzene 
• Tetryl 
• Heavy metals 
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5-4 

5-5 

5-6 

Physical Ha1.ards 

• Unexploded ordnance 
• Rough terrain 
• Metal fragments 

Field Work 

UXO clearance will be performed prior to beginning each task. 

• Install, develop and sample groundwater monitoring wells 
• Surface water sampling 
• Soil sampling 
• Sediment sampling 

Monitoring to be Performed 

A PIO or OVM meter will be used to screen for volatile organic compounds. A 
miniram particulate meter will be used to monitor dust generation during all intrusive 
activities. Radiation meters will be used to screen samples for radioactivity above 
background levels. 

Task Specific Safe Operating Guidelines 

No. 1 Drilling and Test Boring - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Well Development - Level D 
No. 16 Sediment Sampling - Level D 
No. 19 Surface Water Sampling - Level D 
No. 22 Surface Soil Sampling - Level D 
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LEVELD 

1. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 
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SAFE OPERA TING GUIDELINE 1 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #44 (A&B) QA Test Labs 

Contaminated soil and dust 
Heavy metals, RDX, HMX, in soil and water 
Unexploded ordnance 
Metal objects, fragments protruding from the ground. 

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. 

u.dN 
C B c-tion Ewcuate 

Oxygen I%) 19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

Exploslmeter I% LELI <10 <10 <10 10 - 26 >26 

HNU/0VA/0VM (PPM) BKOD Bkgd - 6 6-600 >600 

Aerosoi Meter (mg/m3
) <1 1 - 6 6 - 26 

Radiation Meter lmR/hr) <0.1 <0.1 <0.1 · 0.1 - 2 >2 

6. Work Practices Crews should stand upwind of borehole as much as possible during operations . 

Engineering-Science, Inc . JAN-93 



DRILLING AND TEST BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 
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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 

lwbWIMlt A~ lewis 

Oxygen(%) 

Exploslmeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter lmR/hr) 

6. Work Practices 

Engineering-Science, Inc . 

D 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #44 

Contaminated soil and dust 
Heavy metals, RDX, HMX, in soil and water 
Unexploded ordnance 
Metal objects, fragments protruding from the ground. 

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. 

EMldN 
C • c-1lon E-1111111 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 <10 <10 10 - 26 >26 

BKOD Bkgd - 6 6-600 >600 

<1 

<0.1 

1 - 6 6 - 26 

<0.1 <0.1 0.1 - 2 >2 

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 INST ALLA Tl ON 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TlON GUIDELINE 4 
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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 
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Equipment 

Level D 
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Nbiilll-1 Actlaa l.ewlil 

Oxygen (% ) 

Explo■lmater (% LELI 

HNU/OVA/OVM (PPM) 

Aaro■ol Matar (mg/m3
) 

Radiation Matar (mR/hr) 
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D 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #44 (A&B) QA Test Labs 

Contaminated soil and dust 
Heavy metals, RDX, HMX, in soil and water 
Unexploded ordnance 
Metal objects , fragments protruding from the ground. 

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. 

UMdN 
C B c-tkN, E-uata 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 <10 <10 10 - 26 >26 

BKOD Bkgd - 6 6-600 >600 

<1 

<0.1 

1 - 6 6- 26 

<0.1 <0.1 0.1 - 2 >2 

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 
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Gross contamination (caked mud, dirt and debris) should be removed from 
teflon bailers 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 
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lwbwv-wt Actiola Lawis 
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Explo■lmater (% LEL) 
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Radiation Matar (mR/hr) 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #44 (A&B) QA Test Labs 

Contaminated soil and dust 
Heavy metals, RDX, HMX, in soil and water 
Unexploded ordnance 
Metal objects, fragments protruding from the ground. 

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. 

EMn:iN 
C B c-tion Evacuate 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 <10 <10 10 - 26 >26 

BKOD Bkgd - 6 6-600 >600 

<1 

<0.1 

1 - 6 6- 26 

<0.1 <0.1 0.1 - 2 >2 

Crews should stand upwind of sample location as much as possible during 
operations. 

Exercise care on wet, muddy or steep terrain. 

JAN-93 



SEDIMENT SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 16 
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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 Wash overboots. 
Step 3 Rinse, remove and discard overboots. 
Step 4 Wash outer gloves. 
Step 5 Rinse, remove and discard outergloves. 
Step 6 Remove coveralls (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

JAN-93 



SURFACE WATER SAM PLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 19 
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1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 

Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Nb-1 A~ Lawis 

Oxygen (% ) 

Explo1lmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Ae,0101 Mete, (mg/m3
) 

Radiation Meter {mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #44 (A&B) QA Test Labs 

Contaminated soil and dust 
Heavy metals, RDX, HMX, in soil and water 
Unexploded ordnance 
Metal objects, fragments protruding from the ground. 

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. 

E:...... 
C B Caution Evacuate 

19.5 to 23.5 19.5 to 23.5 <19.5 >23.5 

<10 <10 <10 10 - 25 >25 

BKOO Bkgd - 5 5-500 >500 

<1 

<0.1 

1 - 5 5- 25 

<0.1 <0.1 0.1 - 2 >2 

Crews should stand upwind of as much as possible during sampling. 

Always perform surface water sampling in groups minimum of 2 people. 

JAN-93 



SURFACE W ATER SAM PLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 19 
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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. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lnmwlwrt ActilNw l.ewla D 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #44 (A&B) QA Test Labs 

Contaminated soil and dust 
Heavy metals, RDX, HMX, in soil and water 
Unexploded ordnance 
Metal objects, fragments protruding from the ground 

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. 

E..aN 
C B CMdion b•cuabl 

Oxygen(%) 19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

Exploalmeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter lmg/m3
) 

Radiation Meter (mR/hr) 

6. Work Practices 

Engin11ering-Sci11nce, Inc. 

<10 <10 <10 10 · 26 >26 

BKOD Bkgd · 6 6 -600 >600 

<1 

<0.1 

1 · 6 6-26 

<0.1 <0.1 0.1 · 2 >2 

Check surface soils for possible contamination before sampling. 

Do not kneel or sit on ground in areas of potential contamination. 

JAN-93 



SURFACE SOIL SAM PLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 22 
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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 
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6-1 

6-2 

6-3 

6-4 

6-5 

SEAD SWMU #50 
HEALTH & SAFETY 

Physical Description & Activities Performed on SEAD SWMU 50 

Tank Farm 

The tank farm is located in the area west of East Patrol Road between building 350 
and Buildings 356 and 357. It is not known at what time the tank farm originated . 
However, at one time there were approximately 160 aboveground storage tanks when 
the tank farm was originally constructed. The tanks were used to store dry materials. 
These materials included minerals, ores and asbestos. In 1988 ten tanks were tested, 
removed and sold to area farmers. Figure BA-6 shows the location of existing tanks 
and also former tank locations. The former tank locations were obtained from a 1959 
aerial photograph. 

Currently, there are only four remaining aboveground storage tanks and they are 
scattered around the area. Two of the tanks are used for the storage of antimony, 
one for asbestos and the remaining stores rutile ore. The rest of the site is covered 
with vegetation except in the areas where tanks were previously located. These areas 
are circular and gravel covered. There are no existing records of leaks or spills from 
any of the tanks. There are no wetlands in the area. 

Potential Chemical Contaminants 

• Heavy metals 
• Asbestos 

Physical Hazards 

• Aboveground tanks (metal debris) 
• Wetlands 

Field Work 

• Surface soil sampling 
• Surface water sampling 
• Sediment sampling 

Monitoring to be Performed 

A PIO or OVM meter will be used to screen for volatile organic compounds. A 
miniram particulate meter will be used to monitor dust generation during all intrusive 
activities. Radiation meters will be used to screen samples for radioactivity above 
background levels. 



6-6 Task Specific Safe Operating Guidelines 

No. 16 Sediment Sampling - Level D 
No. 19 Surface Water Sampling - Level D 
No. 22 Surface Soil Sampling - Level D 
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SEDIMENT SAM PLING 
LEVEL D 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
level C 

Monitoring 

llcb...-nt Ac:tiona Lewis 

Oxygen (%I 

Explo■lmater (% LELI 

HNU/OVA/OVM (PPM) 

Aeroeol Mater (mg/m3
) 

Redletlon Meter (mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 16 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #50 Tank Farm 

Heavy metals in dust, asbestos 
Heavy metals in soils and water 
None 
Aboveground tanks. 

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 sho1.i,-.1 
be monitored immediately after collection of sample. 

C B Evacuata 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 <10 <10 10 - 25 >25 

BKOD Bkgd · 6 6 - 600 >600 

<1 

< 0.1 

1 . 6 6 -26 

<0.1 < 0.1 0. 1 - 2 > 2 

Crews should stand upwind of sample location as much as possible during 
operations. 

Watch for asbestos-like materials. If observed, retreat and avoid area. If 
necessary, upgrade to Level C for working near asbestos-like materials. 

JAN-93 



SEDIMENT SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 16 
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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 Wash overboots. 
Step 3 Rinse, remove and discard overboots. 
Step 4 Wash outer gloves. 
Step 5 Rinse, remove and discard outergloves. 
Step 6 Remove coveralls (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

JAN-93 



SURFACE WATER SAM PLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 19 
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1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

5. Monitoring 

i..mun-tActionalewl9 

Oxygen 1% ) 

Exploslmetar 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Matar (mg/m3 ) 

Radiation Meter (mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #50 Tan1c Farm 

Heavy metals in dust, asbestos 
Heavy metals in soils and water 
None 
Aboveground tanks . 

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. 

Eun:iN 
C B c-tion E-uate 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 <10 <10 10 - 26 >26 

BKGD Bkgd - 6 6 - 600 >600 

<1 

<0.1 

1 - 6 6- 26 

<0.1 <0.1 0.1 - 2 >2 

Crews should stand upwind of as much as possible during sampling. 

Always perform surface water sampling in groups minimum of 2 people. 

Watch for asbestos like materials . If observed, retreat and avoid area. If 
necessary, upgrade to Level C for working near asbestos like materials. 

JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 19 
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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-9 3 
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1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

IIMtnanant A~ Lawla D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 22 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #50 Taruc Farm 

Heavy metals in dust, asbestos 
Heavy metals in soils and water 
None 
Aboveground tan1cs . 

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. 

E.un:iN 
C B Caution Evacuate 

Oxygen 1%1 19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

Exploslmatar 1% LELI 

HNU/OVA/OVM IPPMI 

Aerosol Meter lmg/m31 

Radiation Meter lmR/hrl 

6. Work Practices 

Engineering-Science, Inc. 

<10 <10 <10 10 - 26 >26 

BKOD Bkgd - 6 6-600 >600 

<1 

< 0.1 

1 - 6 6 - 26 

<0.1 < 0.1 0.1 - 2 >2 

Check surface soils for possible contamination before sampling. 

Do not kneel or sit on ground in areas of potential contamination. 

Watch for asbestos - like materials. If observed retreat and avoid area. If 
necessary, upgrade to Level C for working near asbestos-like materials. 

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 
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SEAD SWMU #58 
HEALTH & SAFETY 

Physical Description & Activities Performed on SEAD SWMU 58 

Debris Area Near Booster Station 2 131 

The booster station (2131) is a pumphouse used to pump drinking water from the 
lake to the reservoir. It is not known what waste may have been disposed of in this 
area. It is rumored that DDT, may have been disposed of here. There are no DDT 
usage records availabe. 

During our site inspections there were two areas of concern discovered: a number of 
debris areas located adjacent to each other, and a large barren area. 

The first area contains a pile of debris on the surface located 150' North and 300' east 
of the Booster Station and north of the stream (figure BA-7). This pile is 
approximately 10' x 10' and contains rusted drums of various sizes. There is one 55 
gallon drum and the remaining are smaller. The smaller drums are believed to have 
once held propellants. The pile also contains various broken glass bottles. The area 
to the north contains partially buried drums. This area is approximately 10' x 10'. 
There is a stream due south of this area which runs east to west. 

In the second area, fifty feet north of the debris piles area, there is a drainage swale 
which also runs east to west. Fifty feet north of the drainage swale is a large circular 
area with stressed vegetation (approximately 300' diameter) . 

Potential Chemical Contaminants 

• PCB's 

• VOC's 

• SVOC's 

• Explosive Compounds 

• Heavy Metals 

• DDT 

Physical Hazards 

• Debris piles 
• Broken glass 
• Rusted drums 

Field Work 

• Test pits 
• Drilling and test borings 
• Install , develop and sample groundwater monitoring wells 
• Surface water sampling 
• Sediment sampling 
• Surface soil sampling 
• Geophysics (EM31 & GPR) 



7-5 

7-6 

Monitoring to be Performed 

A PID or OVM meter will be used to screen for volatile organic compounds. A 
miniram particulate meter will be used to monitor dust generation during all intrusive 
activities. Radiation meters will be used to screen samples for radioactivity above 
background levels . 

Task Specific Safe Operating Guidelines 

No. l Drilling and Test Boring - Level D 
No. 4 Well Installation - Level D 
No. 7 Well Development - Level D 
No . 10 Test Pit Excavation - Level D 
No. 16 Sediment Sampling - Level D 
No. 19 Surface Water Sampling - Level D 
No. 22 Surface Soil Sampling - Level D 
No. 28 Geophysical Monitoring - Level D 
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DRILLING AND TEST BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

1. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

llwb&1-1 A~ l.ewlll 

Oxygen(%) 

Exploelmatar (% LELI 

HNU/OVA/OVM (PPM) 

Aeroeol Meter (mg/m3
) 

Radiation Matar (mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #58 Debris Area Near Booster Station 2 131 

Semi-volatile compounds, DDT, contaminated soil and dust 
Heavy metals, PCB's, explosives, DDT in soil and water 
Explosive compounds in soil 
Debris piles, broken glass & rusted drums. 

page 1 r" 

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. 

EUl'CiN 
C B Caution Evacu.ta 

19.5 to 23.5 19.5 to 23.5 <19.5 >23.5 

<10 <10 <10 10 · 25 >25 

BKOD . Bkgd - 5 5 - 500 >500 

<1 1 - 5 5 - 25 

< 0 .1 <0.1 <0.1 0.1 - 2 >2 

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 

linstnaMftt Ac:UcN. l.ewla 

Oxygen(% ) 

Exploalmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Mater (mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #58 

Semi-volatile compounds , DDT, contaminated soil and dust 
Heavy metals, PCB's, explosives, DDT in soil and water 
Explosive compounds in soil 
Debris piles , broken glass & rusted drums . 

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. 

uarciN 
C B c-1ioll E"8Cllllta 

19.6 to 23.6 19.6 to 23.6 < 19.6 >23.6 

<10 <10 <10 10 - 25 > 26 

BKGD Bkgd - 6 6 - 600 >600 

<1 

< 0.1 

1 - 6 6 · 26 

< 0 . 1 <0.1 0.1 • 2 >2 

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 



W ELL 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 



W ELL DEV ELOPM ENT 
LEVEL D 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lleb=-nt Actmo. Lawis 

Oxygen 1%) 

Exploalmeter 1% LEL) 

HNU/OVA/OVM IPPMJ 

Aerosol Meter lmg/m3
) 

Radiation Meter lmR/hrl 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 
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Seneca Army Depot, Romulus , New York 

SEAD SWMU #58 Debris Area Near Booster Station 2131 

Semi-volatile compounds, DDT, contaminated soil and dust 
Heavy metals, PCB's , explosives, DDT in soil and water 
Explosive compounds in soil 
Debris piles, broken glass & rusted drums. 

Neoprene boot covers , nitrile outer gloves and latex inner gloves, safety 
glasses or splash shield, 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 well development. 
Periodically monitor well and headspace of development water recei 
container. 

E.-:iN 
C B c-tioft Evacuata 

19.6 to 23.6 19.6 to 23.6 < 19.6 >23.6 

<10 <10 <10 10 - 25 >25 

BKOO Bkgd - 5 5 - 500 >500 

<1 1 - 5 5 · 25 

<0. 1 · <0.1 <0.1 0.1 - 2 >2 

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. 

J AN-9 3 



W ELL DEVELOPM ENT 
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 bailers 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 D 

1. 

2. 

Site Nrune 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level B 

Monitoring 

Oxygen{%) 

Exploalmeter {% LEL) 

HNU/OVA/OVM {PPM) 

Aerosol Meter {mg/m3
) 

Radiation Mater {mR/hr) 

Benzene (Draeger Tube - PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , NY 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 10 

page 1 of.., 

SEAD SWMU #58 Debris Area Near Booster Station 2 131 

Volatile organics , Semi-volatile compounds, contruninated soil and dust 
Heavy metals in soil and water 

Construction debris, barbed wire, railroad ties , slip, trip, fall hazards . 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety shoes or boots. 

Ambient air should be monitored continuously throughout excavation. 
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 
E.un:iM 
c-tion Evacuata 

19.6 - 23.6 19.6 · 23.6 < 19.6 >23.6 

>25 

>600 

<10 <10 

BKQO Bkgd · 6 

<1 1 · 6 

<0.1 <0.1 

<1 <1 

<10 

6 - 600 

6 · 26 

<0.1 

1-600 

10 · 26 

0.1 - 2 >2 

>600 

Crews should stand upwind of borehole as much as possible during operations. 
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TEST PIT EXCAVATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 10 

page 2 of 2 

Gross contamination (caked mud , dirt and debris) should be removed from 
augers, drill , rig and other equipment before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another boreholes. 

Personal decontamination will consist of: 

Step l Segregated equipment drop. 
Step 2 Removal of bootcovers. 
Step 3 Removal of outer gloves. 
Step 5 Remove tyvek coveralls. 
Step 7 Remove respirator (if worn). 
Step 8 Remove inner gloves. 
Step 9 Wash hands and face. 

Change of APR canistrer can be performed after removal of outer gloves if 
coveralls are not grossly contaminated . 

JAN-93 



SEDIM ENT SAM PLING 
LEVEL D 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
level C 

Monitoring 

~ A~. Le_.. 

Oxygen 1%1 

Explo1lmeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aero1ol Meter (mg/m3
) 

Radiation Meter (mR/hrl 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 16 
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Seneca Army Depot, Romulus , New York 

SEAD SWMU #58 Debris Area Near Booster Station 2 131 

Semi-volatile compounds , DDT, contaminated soil and dust 
Heavy metals, PCB's, explosives , DDT in soil and water 
Explosive compounds in soil 
Debris piles, broken galss & rusted drums. 

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 
ex...... 
c-tioll Evacuata 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 <10 < 10 10 -25 >26 

BKOD Bkgd - 6 6 - 600 >500 

<1 

< 0.1 

1 - 6 5 - 25 

<0.1 < 0.1 0 .1 - 2 >2 

Crews should stand upwind of sample location as much as possible during 
operations . 

JAN-93 



SEDIMENT SAM PLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

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 Wash overboots. 
Step 3 Rinse, remove and discard overboots. 
Step 4 Wash outer gloves. 
Step 5 Rinse, remove and discard outergloves. 
Step 6 Remove coveralls (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

JAN-93 



SURFACE WATER SAM PLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 19 
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1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

5. Monitoring 

t...ab-.-t Actiolw le_.. 

Oxygen(%) 

Exploslmeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3 ) 

Radiation Meter lmR/hr) 

6. Work Practices 

Engineering-S cience, Inc. 

D 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #58 Debris Area Near Booster Station 2131 

Semi-volatile compounds , DDT, contaminated soil and dust 
Heavy metals, PCB's, explosives , DDT in soil and water 
Explosive compounds in soil 
Debris piles, broken glass & rusted drums. 

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. 

Eun::iN 
C B c-tioft e--

19.6 to 23.6 19.6 to 23.6 <19.6 >23.5 

< 10 <10 <10 10 • 25 > 25 

BKGO Bkgd - 5 6 - 500 >600 

<1 

<0. 1 

1 · 6 5 · 25 

<0. 1 < 0.1 0.1 · 2 >2 

Crews should stand upwind of as much as possible during sampling. 

Always perform surface water sampling in groups minimum of 2 people. 

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. 

3. 

4 . 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lm1NIMfttAclloaalA..._ D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 22 
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Seneca Army Depot, Romulus , New York 

SEAD SWMU #58 Debris Area Near Booster Station 2131 

Semi-volatile compounds, DDT, contaminated soil and dust 
Heavy metals , PCB's, explosives, DDT in soil and water 
Explosive compounds in soil 
Debris piles, broken glass & rusted drums. 

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. 

&en:ise 
C B Caudoll Evacuata 

Oxygen(%) 19.5 to 23.5 19.5 to 23.5 <19.6 >23.6 

Exploslmetar (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Matar lmR/hr) 

6. Work Practices 

Engineering-S cience, Inc. 

<10 <10 <10 10 - 25 >25 

BKOD Bkgd · 5 5 - 600 >500 

<1 

<0.1 

1 - 5 5 - 25 

<0.1 <0.1 0.1 - 2 >2 

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 r.c. ~ 

1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

~ ActioM Le..,. 

Oxygen 1%1 

Explosimeter 1% LEL) 

HNU/OVA/OVM IPPMI 

Aero■ol Meter lmg/m3 J 

Radiation Meter lmR/hrl 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #58 Debris Area Near Booster Station 2131 

Semi-volatile compounds, DDT, contaminated soil and dust 
Heavy metals, PCB's, explosives , DDT in soil and water 
Explosive compounds in soil 
Debris piles, broken glass & rusted drums. 

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 cl 
proposed path and monitor ambient air along line. Adjust survey line or take 
appropiate precautions in areas where hazards are found. 

Exan:iN 
C B c-tion Evacuata 

19.5 to 23.5 19.5 to 23.5 < 19.5 >23.5 

<10 <10 <10 10 · 25 >25 

BKGD Bkgd - 5 5 · 500 >500 

<1 

<0.1 

1 . 5 5 • 25 

<0.1 <0.1 0.1 - 2 >2 

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 
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7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

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. 

JAN-93 
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8-4 

8-5 

8-6 

SEAD SWMU #59 
HEALTH & SAFETY 

Physical Description & Activities Performed on SEAD SWMU #59 

Fill Area West Of Building 135 

The fill area is located west of Building 135 and also west of the sewage sludge piles 
(SEAD 5) as shown in Figure BA-8. 

There are several piles along both sides of the dirt road that runs perpendicular to 
Administration Avenue. The piles are up to five feet deep . The area on the north 
side of the road is approxmately 300 feet by 150 feet in area. The smaller area on the 
south side of the road is approximately 100 feet by 100 feet. The piles are covered 
with vegetation. There are no wetlands in the area. 

This area was potentially used for the disposal of construction debris and oily sludges. 
It is not known when the disposals actually took place. 

Potential Chemical Contaminants 

• PCB's 
• VOC's 
• SVOC's 
• Explosive compounds 
• Petroleum hydrocarbons 

Physical Hazards 

• Rough terrain 
• Construction debris 

Field Work 

• Soil borings 
• Install , develop and sample groundwater monitoring wells 
• Surface soil sampling 
• Geophysics (EM31 & GPR) 

Monitoring to be Performed 

A PID or OVM meter will be used to screen for volatile organic compounds. A 
miniram particulate meter will be used to monitor dust generation during all intrusive 
activities. Radiation meters will be used to screen samples for radioactivity above 
background levels. 

Task Specific Safe Operating Guideline 

No. 1 Drilling and Test Borings - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Well Development - Level D 
No. 12 Test Pits - Level B 
No. 22 Surface Soil Sampling - Level D 
No. 28 Geophysical Monitoring - Level D 
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DRILLING AND TEST BORING 
LEVELD 

1. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 

Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 1 of 2 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #59 Fill Area West of Building 135 

Semi-volatile compounds, petroleum hydrocarbons, contaminated soils and 
dust 
PCB's, explosive compounds in soil and water 
Explosive compounds in soil 
Construction 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 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 
E.um:iae 
Caution Evacuate 

Oxygen 1%) 

Explo■imeter 1% LEL) 

HNU/OVA/OVM IPPM) 

19.5 · 23.5 19.5 · 23.5 < 19.5 >23.5 

>25 

>500 

Aerosol Meter lmg/m3
) 

Radiation Meter lmR/hr) 

Benzene (Draeger Tube • PPM) 

6. Work Practices 

Engineering-Science, Inc. 

<10 <10 <10 10 · 25 

BKOD Bkgd - 5 5 · 500 

<1 1 · 5 5 - 25 

<0.1 <0.1 <0.1 0.1 - 2 >2 

<1 <1 1 - 500 >500 

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 I 

page 2 of ?. 

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 



W ELL 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 

tnstnan-,t Actiona La,_. 

Oxygen (% ) 

Exploalmetar (% LEL) 

HNU/OVA/OVM (PPM) 

Aero■o l Mater (mg/m0
) 

Radiation Meter (mR/hr) 

Benzene (Draeger Tube - PPM) 

6. Work Practices 

Engineering-S cience, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #59 Fill Area West of Building 135 

Semi-volatile compounds, petroleum hydrocarbons , contaminated soil and dust 
PCB's, explosive compounds in soil and water 
Explosive compounds in soil 
Construction 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 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 a 
E.xen::iN 
Caution Evacuate 

19.6 - 23.6 19.6 - 23.6 <19.6 >23.6 

<10 <10 <10 10 - 25 

BKOD Bkgd - 6 6 - 600 

>25 

>500 

<1 

<0.1 

<1 

1 . 6 

<0.1 

<1 

6 - 26 

<0.1 

1 · 600 

o. 1 · 2 >2 

>600 

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 



W ELL INSTALLATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 2 o~'"' 

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 



W ELL DEV ELOPMENT 
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(% ) 

Explo■ lmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aero■ol Matar (mg/m3
) 

Radiation Matar (mR/hr) 

Benzene (Draeger Tuba - PPM) 

6. Work Practices 

Engineering-Science, Inc . 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 

page 1 of 2 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #59 Fill Area West of Building 135 

Semi-volatile compounds, petroleum hydrocarbons, contaminated soil and dust 
PCB's, explosive compounds in soil and water 
Explosive compounds in soil 
Construction debris. 

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 Evacuate 

19.6 - 23.6 19.6 - 23.6 < 19.6 >23.6 

>26 

>600 

<10 <10 < 10 10 - 26 

BKGD Bkgd - 6 6 - 600 

<1 

<0.1 

<1 

1 · 6 6 - 26 

<0.1 <0.1 0.1 - 2 >2 

<1 1 · 600 >600 

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 



W ELL DEVELOPM ENT 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science , Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 

page 2 , ... 

Gross contamination (caked mud, dirt and debris) should be removed from 
teflon bailers 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 

..._ Ac:tlol. La ..... 

Oxygen 1%) 

Exploalmeter 1% LEL) 

HNU/OVA /OVM IPPMl 

Aeroaol Meter lmg/m31 

Radiation Meter lmR/hr) 

Benzene (Draeger Tube • PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , NY 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 12 

page 1 of 2 

SEAD SWMU #59, Fill Area West of Building 135 

Semi-volatile compounds, petroleum hydrocarbons , contaminated soil and dust 
PCB's, explosive compounds in soil and water 
Explosive compounds in soil 
Construction debris, slip, trip, fall hazards. 

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. 

C B 

E..u,..,.. 
Caution Evacuate 

19.6 · 23.6 19.6 - 23.6 < 19.6 >23.5 

>26 

>600 

<10 <10 <10 10 - 25 

BKOD Bkgd - 6 6 - 600 

<1 

<0.1 

<1 

1 · 6 6 - 26 

<0.1 <0.1 0.1 - 2 >2 

<1 1 · 600 >600 

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 

Engineering-Science, Inc . 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 12 

page 2 of., 

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 l 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. 

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 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 22 
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Seneca Army Depot, Romulus , New York 

SEAD SWMU #59 Fill Area West of Building 135 

Semi-volatile compounds, petroleum hydrocarbons, contaminated soil and 
dust 
PCB's, explosive compounds in soil and water 
Explosive compounds in soil 
Construction 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 with organic vapor cartridges, poly­
coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 

C B 
E.s.etdN 
c-1ion 

Oxygen(%) 

Explo■lmeter 1% LEL) 

19.6 - 23.6 19.6 - 23.6 < 19.6 >23.6 

>26 

HNU/OVA/OVM (PPM) 

Aero■ol Meter lmg/m3
) 

Radiation Meter lmR/hr) 

Benzene (Draeger Tube - PPM) 

6. Work Practices 

Engineering-Science, Inc. 

<10 <10 < 10 10 - 26 

BKGD Bkgd - 6 6-600 >600 

<1 

<0.1 

<1 

1 · 6 

<0.1 

<1 

6 - 26 

<0.1 

1 - 600 

0.1 - 2 >2 

>600 

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 OPERATING GUIDELINE 22 
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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 
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GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 1 of 2 

l. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Oxygen 1%) 

Exploalmatar ('lb LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Benzene (Draeger Tube - PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #59 Fill Area West of Building 135 

Semi-volatile compounds , petroleum hydrocarbons, contaminated soil and dust 
PCB's explosive compounds in soil and water 
Explosive compounds in soil 
Construction 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 
e......... 
Ca,1iDII E-

19.6 · 23.6 19.6 - 23.5 < 19.5 >23.6 

<10 <10 <10 10 - 26 >26 

BKGD Bkgd - 6 6 - 500 >600 

<1 

<0.1 

<1 

1 - 6 

<0.1 

<1 

6 - 25 

<0.1 

1 - 500 

0.1 - 2 >2 

>500 

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 o"' ">_ 

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 
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9-3 

9-4 

9-5 
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Physical Description & Activities Performed on SEAD 60 

Oil Discharge Adjacent to Building 609 

SEAD SWMU #60 
HEAL TH & SAFETY 

Oil believed to have been discharged from a pipe in the wall of Building 609 resulted 
in a spill. 

Building 609 is a boiler house for Building 612 where amrnumt1on handling and 
disassembly take place. The spill was first noticed in 1989 but the existence of spill 
report is not know. The oil is believed to have been discharged from the boiler. It 
is not known what volume of oil has been spilled. 

Both buildings 609 and 612 are currently used (Figure BA-9) . The spill area, 
approximately 30' by 60' is located outside the southwest corner of the building. 
However the quantity of the oil spilled is unknown. The spill area crosses the railroad 
track, is oil stained and contains no vegetation. The boilers currently use #2 but it 
is not known if this type oil was used at the time of the spill. 

Potential Chemical Contaminants 

• Petroleum hydrocarbons 
• PCB's 

Physical Hazards 

• Railroad tracks 

Field Work 

• Soil borings 
• Install , develop and sample groundwater monitoring wells 
• Surface water sampling 
• Sediment sampling 

Monitoring to be Performed 

A PIO or OVM meter will be used to screen for volatile organic compounds. A 
miniram particulates meter will be used to monitor dust generation during all intrusive 
activities·. Radiation meters will be used to screen samples for radioactivity above 
background levels. 

Monitoring with indicator tubes and personal sampling for benzone will be conducted 
for all intrusive activities. 

Task Specific Safe Operating Guidelines 

No. 1 Drilling and Test Borings - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Well Development - Level D 
No. 16 Sediment Sampling - Level D 
No. 19 Surface Water Sampling - Level D 
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DRILLING AND TEST BORING 
LEVELD 

I. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Instrument A~ Le .. D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE l 
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Seneca Army Depot, Romulus , New York 

SEAD SWMU #60 Oil Discharge Adjacent To Building 609 

Petroleum hydrocarbons, contaminated soil and dust 
PCB's , petroleum hydrocarbons in soil and water 
No known hazard exists 
Railroad tracks . 

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 
Eun:iH 
Caution Evacuate 

Oxygen(%) 

Explosimeter (% LEL) 

19.6 - 23.5 19.5 - 23.5 < 19.5 >23.5 

>25 

>500 HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m0
) 

R11dl11tlon Meter (mR/hr) 

Benzene (Draeger Tube • PPM) 

6. Work Practices 

Engineering-Science, Inc. 

<10 <10 

BKGD Bkgd - 6 

<1 1 - 6 

< 0 .1 <0. 1 

<1 <1 

<10 

5 - 600 

5 - 25 

<0.1 

1 · 600 

10 - 25 

0 .1 - 2 >2 

>600 

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 " 

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 

in.uun-t Ac:111Nw Lewis 

Oxygen{%) 

Exploslmatar {% LEL) 

HNU/OVA/OVM {PPM) 

Aerosol Mater fmg /m3
) 

Radiation Meter fmR/hr) 

Hydrogen Sulfide f PPM ) 

Hydrogen Cyanide {PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 
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Seneca Army Depot, Romulus , New York 

SEAD SWMU #60 Oil Discharge Adjacent To Building 609 

Petroleum hydrocarbons, contaminated soil and dust, bentonite & cement dust 
PCB's, petroleum hydrocarbons in soil and water 
No known hazard exists 
Railroad tracks. 

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 
rciaa 

c-1ion Evacuate 

19.6 to 26 19.6 to 26 < 19.6 >26 

>25 

>500 

<10 <10 <10 >10 

BKGO <6 <600 

<1 

<0.1 

<6 

<2 

<6 <26 

<0.1 <0.1 

<10 <300 

<10 <60 

0 .1 to 6 >5 

>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 
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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 



W ELL DEV ELOPM ENT 
LEVEL D 

1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

llwbuullt Actloaa Le .... 

Oxygen 1%) 

Exploalmetar 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Matar lmR/hr) 

Benzene (Draeger Tube • PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 
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Seneca Army Depot, Romulus , New York 

SEAD SWMU #60 Oil Discharge Adjacent To Building 609 

Petroleum hydrocarbons , contaminated soil and dust 
PCB's, petroluem hydrocarbons in soil and water 
No known hazard exists 
Railroad tracks. 

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 
EJIM'Ciae 
c..tkMI E-

19.6 - 23.6 19.6 - 23.6 < 19.6 >23.6 

<10 <10 <10 10 - 25 >25 

BKGD Bkgd - 6 5 - 600 >500 

<1 

<0.1 

<1 

1 · 6 

<0. 1 

<1 

6 · 26 

<0.1 

1 - 600 

0 .1 - 2 >2 

>500 

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 



W ELL DEVELOPM ENT 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 
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Gross contamination (caked mud, dirt and debris) should be removed from 
tetlon bailers 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 
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SEDIM ENT 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 

Oxygen (%) 

Exploslmeter (% LEL) 

HNU/OVA/OVM (PPM ) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

Benzene (Draeger Tube • PPM ) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 16 

page 1 of 2 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #60 Oil Discharge Adjacent to Building 609 

Petroleum hydrocarbons , contaminated soil and dust 
PCB's, petroleum hydrocarbons in soil and water 
No known hazard exists 
Railroad tracks. 

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 a 

19.6 - 23.6 19.6 - 23.6 <19.6 >23.6 

>26 

>600 

< 10 <10 <10 10 - 26 

BKOD · Bkgd - 6 6 - 600 

<1 

<0.1 

<1 

1 - 6 

<0.1 

<1 

6 - 26 

<0.1 

1 - 600 

0.1 - 2 >2 

>600 

Crews should stand upwind of sample location as much as possible during 
operations . 

JAN-93 



SEDI M ENT SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 16 
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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 Wash overboots. 
Step 3 Rinse, remove and discard overboots. 
Step 4 Wash outer gloves. 
Step 5 Rinse, remove and discard outergloves . 
Step 6 Remove coveralls (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 19 
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1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Oxygen 1%) 

Exphisimeter 1% LEL) 

HNU/OVA/OVM IPPM) 

Aerosol Meter lmg/m3
) 

R11dl 11tlon Meter lmR/hr) 

Benzene !Draeger Tube - PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #60 Oil Discharge Adjacent to Building 609 

Petroleum hydrocarbons , contaminated soil and dust 
PCB's, petroleum hydrocarbons in soil and water 
No known hazard exists 
Railroad tracks. 

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/HEPA filter 
cartridge, poly-coated tyvek coveralls. 

Ambient air should be monitored continuously throughout sampling. 

C B 

19.6 - 23.6 19.6 · 23.6 <19.6 >23.6 

>26 

>600 

< 10 <10 <10 10 - 25 

BKGD Bkgd - 6 6-600 

<1 

<0.1 

<1 

1 - 6 

<0.1 

<1 

5 - 25 

<0. 1 

1 - 600 

0 .1 · 2 >2 

>600 

Crews should stand upwind of as much as possible during sampling. 

Always perform surface water sampling in groups minimum of 2 people. 

JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 19 

page 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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Physical Description & Activities Performed on SEAD 62 

Nicotine Sulfate Disposal Area 

SEAD SWMU #62 
HEALTH & SAFETY 

It is believed two drums containing nicotine sulfate were disposed of in the area 
between or surrounding Buildings 606 and 612, which are approximately one-half mile 
apart. There is no indication of where exactly or when the disposal may have 
occurred. Figure BA-10 shows the locations of Buildings 606 and 612 and the 
surrounding area. 

It is also possible the drums were disposed of at the Building 606 Disposal Area 
(SEAD 69). 

Building 606 is currently used as the pesticide/herbicides storage facility. Building 612 
is an munitions disassembly facility. Both buildings have been used for these 
operations for quite some time. 

Potential Chemical Contaminants 

• Nicotine sulfate 
• Herbicides 
• Pesticides 

Physical Hazards 

• Sharp rusted metal debris 

Field Work 

• Test pits 
• Geophysics (EM3 l & GPR) 

Monitoring to be Performed 

A PIO or OVM meter will be used to screen for volatile organic compounds. A 
miniram particulates meter will be used to monitor dust generation during all intrusive 
activities. Radiation meters will be used to screen samples for radioactivity above 
background levels. 

Task Specific Safe Operating Guidelines 

No. 12 Test Pit Excavation - Level B 
No. 28 Geophysical Monitoring - Level D 
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TEST PIT EXCAVATION 
LEVEL B 

1. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level B 

Monitoring 

IRmument Actiona Lewis 

Oxygen (%) 

Explo•lmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aero•ol Meter (mg/m3
) 

Radiation Meter lmR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 12 
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Seneca Army Depot, Romulus , New York 

SEAD SWMU #62 Nicotine Sulfate Disposal Area 

Nicotine sulfate, pesticide, herbicides, contaminated soil and dust 
Pesticide, herbicides, contaminated soil and water 
No known hazard exists 
Exercise caution when work activity involves excavating possible drums or 
other potentially sharp metal debris. 

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. 

buc:iN 
C B Evacuata 

19.6 to 26 19.6 to 26 <19.5 >25 

>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 

Personnel shall enter the test pit for rescue only. 

>6 

>300 

>60 

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 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 12 

page 2 or'"' 

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 . . 

JAN-93 



GEOPHYSICAL M ONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

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 

Oxygen 1%) 

Exploalmeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter lmg/m3
) 

Radiation Meter lmR/hr) 

Hydrogen Sulfide (PPM) 

Hydrogen Cyanide (PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #62 Nicotine Sulfate Disposal Area 

Nicotine sulfate, pesticide, herbicides , contaminated soil and dust 
Pesticide, herbicides, contaminated soil and water 
No known hazard exists 
Exercise caution when work activity involves excavating possible drums or 
other potentially sharp 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 

19.5 to 25 19.5to25 < 19.5 >25 

>25 

>500 

<10 <10 <10 >10 

BKOD <5 <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. 
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GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 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 
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Physical Description & Activities Performed on SEAD 63 

Miscellaneous Components Burial Site 

SEAD SWMU #63 
HEALTH & SAFETY 

This site was used during the 1950's and 1960's to bury classified parts which cannot 
be identified. The burial site has not been excavated so the contents are unknown 
and UXOs are a possibility. The SWMU Classification Report states that "inert 
materials" were buried in the pit. The site is basically flat and moderately vegetated. 
A drainage ditch runs along the west side of the SWMU along North-South Baseline 
Road. There are no wetlands in the area. There is no visible debris on the surface. 
Some of the vegetation appears to be stressed (See Figure BA-11). 

Potential Chemical Contaminants 

No information currently available . 

Physical Hazards 

• Drainage ditch 
• Unexploded ordinance 

Field Work 

UXO clearance shall be performed prior to beginning each task. 

• Test Pits 
• Soil Borings 
• Install, develop and sample groundwater monitoring wells 
• Surface water sampling 
• Sediment sampling 

Monitoring to be Performed 

A PID or OVM meter will be used to screen for volatile organic compounds . A 
miniram particulate meter will be used to monitor dust generation during all intrusive 
activities. Radiation meters will be used to screen samples for radioactivity above 
background levels. 

Task Specific Safe Operating Guidelines 

No. 1 Drilling and Test Borings - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Well Development - 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 Monitoring - Level D 



Health and Sah,ty IDr CERClA lnveotiption of FLl2en Solid Wutr ~t Units 
Seneca Anny Depot. RomuJu., N.,. York 

S863-2 

0 

_) 
- -,. 

••• 

0 --...a.200 

SCAIZINPUT' 

IGLOO 
# A0101 

S863-3 

0 ·0 

~ 
MW63-1 

I 

l 
645 

640 

SEAD SWMU # 63 
HFALTI:I AND SAFEIY 

~ 
N 

.... 

~ MW63-2 
~.. _,-,,' ---DRAINAGE SWALE 

• • • ·-I 

NORTH-SOUTH BASE LINE ROAD 

LEGEND 

•-•••••• SWMU BOUNDARY 
..._ GROUNDWATER FLOW 

~ MONITORING WELL LOCATIONS 
'(_J TEST PITS 
@ SOIL BORING LOCATIONS 

--- LIMITS OF GEOPHYSICS 
A SURFACE WATER / 

SEDIMENT SAMPLES 

FIGURE BA.-10 SITE PIAN FOR SFAD SWMU 63: MISCEUANEOUS COMPONENTS BURIAL srm 



DRILLING AND TEST BORING 
LEVELD 

l. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

__.A~lawa D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE I 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #63 Miscellanesou Compounds Burial Site 

Contaminated dusts 
Contaminated soils and liquids 
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 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. 

Exa,dae 

C B Caution Evacuata 

Oxygen(%) 19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

Exploalmeter (% LEL) <10 <10 < 10 10 · 26 >26 

HNU/OVA/OVM (PPM) BKGD - Bkgd - 6 6 · 600 >600 

Aerosol Meter (mg/m3
) <1 1 · 6 6 · 26 

Radiation Meter (mR/hr) <0.1 <0.1 <0.1 0.1 · 2 >2 

6. Work Practices Crews should stand upwind of borehole as much as possible during operations. 

Engineering-Science, Inc. JAN-93 



DRILLING AND TEST BORING 
LEVELD 

7. Decontamination 

Equipment 

Personal 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 2 of 1. 

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 



W ELL 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 

lnmurMnt Actiola Le.,. 

Oxygen 1%) 

Exploslmeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m0
) 

Radiation Meter (mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 1 of 2 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #63 Miscellaneous Compounds Burial Site 

Contaminated dusts 
Contaminated soils and liquids 
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 
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. 

E.uft:iN 
C B c-tion Evacuate 

19.6 to 23.6 19.6 to 23.6 < 19.6 >23 .6 

<10 <10 <10 10 - 25 >26 

BKGD Bkgd - 6 5 - 500 >600 

<1 

<0.1 

1 - 6 6 - 25 

<0.1 <0. 1 0.1 - 2 >2 

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 



W ELL INSTALLATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 
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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 



W ELL DEVELOPM ENT 
LEVEL D 

1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

rnnun-ntA~Le--

Oxygen{%) 

Exploslmeter {% LEL ) 

HNU/OVA/OVM {PPM) 

Aerosol Meter {mg/m3
) 

Radiation Meter {mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #63 Miscellaneous Compounds Burial Site 

Contaminated dusts 
Contaminated soils and liquids 
Unexploded ordnance 

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. 

E.--=iN 
C B c-tioft E.,..,_ 

19.6 to 23.6 19.6 to 23.6 < 19.6 >23.6 

<10 <10 <10 10 • 26 >26 

BKGD Bkgd • 6 6 • 600 >600 

<1 

<0.1 

1 · 6 5 • 25 

<0.1 <0.1 0.1 • 2 >2 

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 OPERA TING GUIDELINE 7 

page 2 c" ~ 

Gross contamination (caked mud, dirt and debris) should be removed from 
teflon bailers 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 EXCA VATION 
LEVEL B 

l. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level B 

Monitoring 

lnmument A~ la.,.. 

Oxygen 1%) 

Exploslmeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3 J 

Radiation Meter lmR/hrJ 

Benzene (Draeger Tube - PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , NY 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 12 

page 1 of 2 

SEAD SWMU #63 , R-Ymotcd Paint and Solvent-Burial _Ground __ _ 

Volatile organics , Semi-volatile compounds , contaminated soil and dust 
Heavy metals in soil and water 

Construction debris , barbed wire, railroad ties , slip , trip, fall hazards . 

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. 

C B 
Eurc:iae 
c-1ioll E-ua111 

19.6 - 23.6 19.6 - 23.6 < 19.6 >23.5 

>25 

>500 

<10 <10 <10 10 - 25 

BKOD Bkgd - 6 5-500 

<1 

<0. 1 

<1 

1 - 5 5 - 25 

<0.1 <0.1 0 . 1 · 2 

<1 1-600 

Personnel shall enter the test pit for rescue only . 

>2 

>500 

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. 
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TEST PIT EXCAVATION 
LEVEL B 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 12 

page 2 of ... 

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 . 

JAN-93 



SEDIMENT SAM PLING 
LEVEL D 

1. 

2. 

Site 

Location 

3. Hazards 

4. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 16 
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Seneca Army Depot, Romulus , New York 

SEAD SWMU #63 Miscellaneous Compounds Burial Site 

Contaminated dusts 
Contaminated soils and liquids 
Unexploded ordnance 

Neoprene boot covers, nitrile outer gloves and latex inner gloves , hard 
hat, safety shoes or boots. 

level C Full-face piece air-purifying respirator (APR) with organic vapor 
cartridges, poly-coated tyvek coveralls. 

5. Monitoring 

lri.ab...- Ac:1iDM Le .. 

Oxygen(%) 

Exploelmetar (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Matar (mg/m3
) 

Radiation Mater (mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

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. 

Ell.M'CiN 
C B c-doft Evac-

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 <10 <10 10 - 25 >25 

BKGD Bkgd • 6 6 - 600 >600 

<1 

<0.1 

1 - 6 6 - 26 

<0.1 <0.1 0.1 - 2 >2 

Crews should stand upwind of sample location as much as possible during 
operations. 

JAN-93 



SEDIMENT SAMPLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 16 

page 2 o 

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 Wash overboots. 
Step 3 Rinse, remove and discard overboots . 
Step 4 Wash outer gloves. 
Step 5 Rinse, remove and discard outergloves. 
Step 6 Remove coveralls (if worn) . 
Step 7 Remove inner gloves . 
Step 8 Wash hands and face . 

JAN-93 



SURFACE WATER SAM PLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 19 

page 1 of 2 

Site 

2. Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 

Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

•b-.-t Actlaaa l.awa 

Oxygen(%) 

Exploalmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3 ) 

Radiation Meter (mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #63 Miscellaneous Compounds Burial Site 

Contaminated dusts 
Contaminated soils and liquids 
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/HEPA filter 
cartridge, poly-coated tyvek coveralls . 

Ambient air should be monitored continuously throughout sampling. 

E.-dN 
C B c-tioft E_.... 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 <10 <10 10 • 26 >26 

BKOD Bkgd · 6 6 · 600 >600 

<1 

<0.1 

1 • 6 6 · 26 

<0.1 <0.1 0.1 · 2 >2 

Crews should stand upwind of as much as possible during sampling. 

Always perform surface water sampling in groups minimum of 2 people. 

JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 19 

page 2 o( .. 

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. 
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TEST PIT EX CAVATION 
LEVEL B 

1. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level B 

Monitoring 

Oxygen 1%) 

Exploalmetar 1% LEL) 

HNU/OVA/OVM IPPM) 

Aerosol Meter lmg/m3
) 

Redlatlon Meter lmR/hrl 

Benzene (Draeger Tube - 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 #63, Miscellaneous Components Burial Site 

Volatile organics , Semi-volatile compounds, contaminated soil and dust 
Heavy metals in soil and water 

Construction debris , barbed wire, railroad ties, slip, trip, fall hazards. 

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. 

C B Evacuau 

19.6 - 23.6 19.6 - 23.6 <19.6 >23.6 

>26 

>600 

<10 <10 <10 10 - 26 

BKOD Bkgd - 6 6 - 600 

<1 

<0.1 

<1 

1 - 6 6 - 26 

<0.1 <0.1 0.1 - 2 >2 

<1 1-600 >600 

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 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 12 

page 2 of"" 

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. 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERATING GUIDLINE 28 

page 1 of 2 

1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

poly-coated tyvek coveralls. 

5. Monitoring 

lnilb..-t Aclloaa l.ewla 

Oxygen 1%) 

Explo■lmeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m0
) 

Radiation Meter (mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #63 Miscellaneous Compounds Burial Site 

Contaminated dusts 
Contaminated soils and liquids 
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, 

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 . 

u.erdN 
C B Ca,1iDII E_,,_ 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 < 10 <10 10 - 26 >26 

BKGD Bkgd - 6 6 - 600 >600 

<1 

<0.1 

1 - 6 6 - 26 

<0.1 <0.1 0.1 · 2 >2 

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 ., 

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 l 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 
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SEAD SWMU #64A, 64B, 64C, 64D 
HEAL TII & SAFETY 

Physical Description & Activities Performed on SEAD 64A, 64B, 64C, 64D 

Garbage Disposal Areas 

There are four garbage disposal areas associated with this SWMU , three of which 
were active in the past, and one of which was the site of a proposed landfill. None 
of these four units are contiguous. Figures BA- 12A, BA-12B, BA-12C and BA-12D 
show the locations of SEAD 64A, B, C, and D respectively with respect to other 
features nearby. · 

SEAD 64A, 64B and 64D were all used during the time period when the solid waste 
incinerator was not operating from 1974 to 1979. The types of wastes are suspected 
to be primarily household items , although metal drums and other industrial wastes 
were reported for locations A, B and D. SEAD 64C is the location of a proposed 
landfill and was never actually used for landfilling. 

SEAD 64A is located south of the storage pad at 7th Street. The area is 
approximately 350 feet by 200 feet. The area appears to have been disturbed, 
however no debris or garbage was visible on the surface. The site is relatively flat and 
covered with dense vegetation. A "no dumping" sign has been placed in the area. 
There are no existing wells located in this area. 

SEAD 64B is located south of the classified yards and north of Ovid Road. Piles of 
fill material were located in the area and a dirt road leads into the disposal grounds. 
The entire location is an elevated area between Ovid Road and the railroad tracks 
that is densely vegetated and approximately 200 ft. by 400 ft. A drainage ditch runs 
alongside of the railroad tracks that are located along the north side of this disposal 
area. There are no existing wells located in this area. 

SEAD 64C is located in the southeast corner of the base near the area where East 
Patrol Road becomes South Patrol Road. The area is densely vegetated and no 
debris was located during the visual site inspection. This area was never actually used 
for landfilling only proposed to be used as a landfill. There is a 20 foot by 15 foot 
concrete pad located in this area. It is not known what this concrete pad was used 
for. There are four wells located at SEAD 64C, one upgradient and three 
downgradient of the proposed landfill site. 

SEAD 64D is a large garbage disposal area that runs along the east side of West 
Patrol Road for about one-half mile. From the road no debris was visible on the 
surface. Firebreaks are mowed into the area running east to west and north to south . 
Stressed vegetation was visible along West Patrol road. The remaining area was 
densely vegetated with brush and tall grass. There are several wells in the vicinity that 
were installed as part of the Ash Landfill CERCLA Investigation. 
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12-3 

12-4 

12-5 

12-6 

Potential Chemical Contaminants 

• PCB 's 

• VOC's 

• SVOC's 

• Explosive compounds 

• Heavy metals 

Physical Hazards 

• Railroad tracks 
• Dense vegetation 
• Drainage ditch 

Field Work 

• Test Pits 
• Soil Borings 
• Install , develop and sample groundwater monitoring wells 
• Surface water sampling 
• Sediment sampling 
• Geophysics (EM31 & GPR) 

Monitoring to be Performed 

A PID or OVM meter will be used to screen for volatile organic compounds. A 
miniram particulates meter will be used to monitor dust generation during all intrusive 
activities. Radiation meters will be used to screen samples for radioactivity above 
background levels. 

Task Specific Safe Operating Guidelines 

No. 1 Drilling and Soil Boring - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Well Development - Level D 
No . 10 Test Pit Excavation 64C - Level D 
No . 12 Test Pit Excavations 64A , 64B , 64D - Level B 
No. 16 Sediment Sampling - Level D 
No. 19 Surface Water Sampling - Level D 
No. 28 Geophysical Monitoring - Level D 
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DRILLING AND TEST BORING 
LEVELD 

l. 

2. 

Site Name 

Location 

3. Hazards 

4. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Poly-coated tyvek coveralls . 

5. Monitoring 

1nnNmant Actiolw Lawis D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 1 of 2 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #64A, 64B , 64C, 64D Garbage Disposal Areas 

Semi-volatile compounds , contaminated soil and dust 
Heavy metals , PCB's explosive organics in soil and water 
Explosive compounds in soil 
Exercise caution when work activity is close to railroad tracks, dense 
vegetation, or drain ditches. 

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. 

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 periodical ly. Split spoons should be monitored when opened. 

Eun:iN 
C B c-don E--'a 

Oxygen(% ) 19.5 to 23.5 19.5 to 23.5 < 19.5 >23.5 

Exploaimeter (% LEL) <10 <10 <10 10 - 25 >25 

HNU/OVA/OVM (PPM) BKOD Bkgd - 5 5 - 500 >500 

Aeroeol Meter lmg/m3
) <1 1 - 5 5 - 25 

Radiation Meter (mR/hr) <0.1 <0. 1 <0.1 0.1 - 2 >2 

6. Work Practices Crews should stand upwind of borehole as much as possible during operations . 

Engineering-Science, Inc. JAN-93 



DRILLING AND TEST BORING 
LEVELD 

7. Decontamination 

Equipment 

Personal 

TASK SPECIF1C 
SAFE OPERATING GUIDELINE 1 

page 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 



W ELL 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 

lwwwb- Aclioas uwlil 

Oxygen 1%) 

Exploalmeter 1% LEL) 

HNU/OVA/OVM IPPM) 

Aerosol Meter lmg/m3
) 

Radiation Meter lmR/hr) 

6. Work Practices 

Engineering-S cience, Inc . 

D 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #64A, 64B , 64C, 64D Garbage Disposal Areas 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals, PCB's , explosive organics in soil and water 
Explosive compounds in soil 
Exercise caution when work activity is close to railroad tracks, dense 
vegetation, or drain ditches. 

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. 

EJIMdN 
C B c-tloll Ewacuata 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.5 

<10 <10 <10 10 • 26 >26 

BKOD Bkgd · 6 6 · 600 >600 

<1 

<0.1 

1 · 6 6 · 25 

<0.1 <0.1 0.1 · 2 >2 

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 ,. ..... 

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 I 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 
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W ELL DEVELOPM ENT 
LEVEL D 

Site 

2. Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lnmument Ac:1iolw l.ewla 

Oxygen(%) 

Exploslmeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

6. Work Practices 

Engineering-Science, Inc . 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 
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Seneca Army Depot, Romulus , New York 

SEAD SWMU #64A , 64B , 64C , 64D Garbage Disposal Areas 

Semi-volatile compounds , contaminated soil and dust 
Heavy metals , PCB's, explosive organics in soil and water 
Explosive compounds in soil 
Exercise caution when work activity is close to railroad tracks, dense 
vegetation, or drain ditches . 

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 developme!'}t. 
Periodically monitor well and headspace of development water receiving 
container. 

uan:iae 
C B c-tiofl E~ 

19.5 to 23.5 19.5 to 23.5 < 19.5 >23.5 

<10 <10 <10 10 - 25 >25 

BKGD Bkgd - 5 5 - 500 >500 

<1 

<0.1 

1 - 5 5 - 25 

<0.1 <0.1 0.1 - 2 >2 

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 



W ELL DEVELOPMENT 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 7 

page 2 of.., 

Gross contamination (caked mud , dirt and debris) should be removed from 
teflon bailers 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 
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TEST PIT EXCAVATION 
LEVEL D 

l. Site Name 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level B 

5. Monitoring 

mtJument A~ lewis 

Oxygen(%) 

Exploslmeter C% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter lmg/m') 

Radiation Meter lmR/hr) 

Benzene (Draeger Tube - PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , NY 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 10 
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SEAD SWMU #64A, 64B, 64C, 64D, Garbage Disposal Areas 

Volatile organics , Semi-volatile compounds, contaminated soil and dust 
Heavy metals in soil and water 

Construction debris , barbed wire, railroad ties , slip, trip , fall hazards. 

Neoprene boot covers, nitrile outer gloves and latex inner gloves, hard hat, 
safety shoes or boots. 

Ambient air should be monitored continuously throughout excavation. 
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 
E.ul'CiM 
Caution Evacuate 

19.6 - 23.6 19.6 - 23.6 <19.6 >23.5 

>26 

> 600 

<10 <10 <10 10 - 25 

BKGD Bkgd - 6 6 - 600 

<1 1 - 6 5 - 25 

<0.1 <0.1 <0.1 0 . 1 - 2 > 2 

<1 <1 1-500 >500 

· Crews should stand upwind of borehole as much as possible during operations. 

JAN-93 



TEST PIT EXCAVATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 10 

page 2 o ... 

Gross contamination (caked mud , dirt and debris) should be removed from 
augers, drill , rig and other equipment before leaving drilling area. Equipment 
should be steamed cleaned before leaving site. Augers should be steam 
cleaned prior to use in another boreholes. 

Personal decontamination will consist of: 

Step 1 Segregated equipment drop. 
Step 2 Removal of bootcovers. 
Step 3 Removal of outer gloves. 
Step 5 Remove tyvek coveralls . 
Step 7 Remove respirator (if worn). 
Step 8 Remove inner gloves . 
Step 9 Wash hands and face. 

Change of APR canistrer 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 

Oxygen(%) 

Explo•imeter (% LEL) 

HNU/OVA/OVM (PPM ) 

Aero•ol Meter (mg/m0
) 

Radiation Meter (mR/hr) 

Benzene (Draeger Tube - 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 #64A, 64B, 64C, 64D Rumored Paint and Solvent Burial 
Ground 

Volatile organics, Semi-volatile compounds, contaminated soil and dust 
Heavy metals in soil and water 

Construction debris, barbed wire, railroad ties, slip, trip, fall hazards. 

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. 

C B 
EJl8ft:iN 
c-1iDII 

19.6 · 23.6 19.6 - 23.6 <19.6 >23.6 

>26 

>600 

<10 <10 <10 10 - 26 

BKGD Bkgd - 6 6 -500 

<1 

<0.1 

<1 

1 - 6 5 • 26 

<0.1 <0.1 0.1 - 2 >2 

<1 1-500 >600 

Personnel shall enter the test pit for rescue only. 

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 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 12 

page 2 of .. 

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. 

JAN-93 



SEDIMENT SAM PLING 
LEVEL D 

1. 

2. 

3. 

4. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
level C 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 16 

page 1 of 2 

Seneca Army Depot, Romulus, New York 

SEAD SWMu #64A, 64B, 64C, 64D Garbage Disposal Area 

Semi-volatile compounds , contaminated soil and dust 
Heavy metals , PCB's, explosive organics in soil and water 
Explosive compounds in soil 
Exercise caution when work activity is close to railroad tracks , dense 
vegetation, or drain ditches. 

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 . 

5. Monitoring 

lr.iib wwww.wt Actiolw l.awla 

Oxygen 1%) 

Exploelmeter 1% LEL) 

HNU/OVA/OVM IPPMI 

Aeroeol Meter lmg/m3
) 

Radiation Meter lmR/hrl 

6. Work Practices 

Engineering-Science, Inc. 

D 

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. 

E.un:iN 
C B c-tion Eva:tata 

19.6 to 23.6 19.6 to 23.6 < 19.6 > 23.6 

<10 <10 <10 10 · 26 >26 

BKOD Bkgd · 6 6 - 600 >600 

<1 

<0.1 

1 - 6 6 - 26 

<0.1 <0.1 0.1 · 2 >2 

Crews should stand upwind of sample location as much as possible during 
operations . 
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SEDIMENT SAM PLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 16 

page 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 Wash overboots. 
Step 3 Rinse, remove and discard overboots. 
Step 4 Wash outer gloves. 
Step 5 Rinse, remove and discard outergloves. 
Step 6 Remove coveralls (if worn) . 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face . 

JAN-93 



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 

Nb- Ac:11Daa lewla 

Oxygen 1%) 

Exploalmater 1% LEL) 

HNU/OVA/OVM IPPM) 

Aaroaol Meter (mgim') 

Radiation Meter lmR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #64A, 64B, 64C, 64D Garbage Disposal Areas 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals, PCB's, explosive organics in soil and water 
Explosive compounds in soil 
Exercise caution when work activity is close to railroad tracks, dense 
vegetation, or drain ditches 

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. 

EJI.M'CiN 
C B CM,1io,, E-

19.6 to 23.6 19.6 to 23.6 < 19.6 >23.6 

<10 <10 <10 10 - 26 >26 

BKOD Bkgd - 6 6 - 600 >600 

<1 

<0.1 

1 - 6 6 - 25 

<0.1 <0.1 0. 1 - 2 >2 

Crews should stand upwind of as much as possible during sampling. 

Always perform surface water sampling in groups minimum of 2 people. 

JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 19 

page 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 

IMb.-aRt A~ le .. 

Oxygen(%) 

Exploelmetar (% LEL) 

HNU/OVA/OVM (PPM) 

Aeroeol Mater (mg/m3
) 

Radiation Mater lmR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #64A, 64B, 64C, 64D Garbage Disposal Areas 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals, PCB's , explosive organics in soil and water 
Explosive compounds in soil 
Exercise caution when work activity is close to railroad tracks , dense 
vegetation, or drain ditches. 

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. 

EuldN 
C B CMrlioft Evacuata 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

< 10 < 10 <10 10 • 26 > 26 

BKGD - Bkgd · 6 6 • 600 >600 

<1 

<0.1 

1 • 6 6 • 26 

<0.1 <0.1 0. 1 · 2 >2 

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 oz~ 

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 
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13-1 

13-2 

13-3 

13-4 

13-5 

SEAD SWMU #67 
HEALTH & SAFETY 

Physical Description & Activities Performed on SEAD SWMU 67 

Dump Site East of Sewage Treatment Plant No . 4 

SEAD 67 is located off of West Romulus Road east of Sewage Treatment Plant No. 
4 . Figure BA- 13 shows the location of the dump site with respect to nearby features. 

It is not known what wastes were disposed of in this area and when these disposals 
took place. 

The first pile is about 10 feet south of West Romulus Road , east of the Sewage 
Treatment Plant. This pile is approximately 10 feet in diameter and brush covered . 
About 100 feet further into the woods there are several more brush covered piles. 
These piles are approximately five feet high . No refuse or debris are located in the 
area. No stressed vegetation, wetlands or stained soil were observed . 

Potential Chemical Contaminants 

• PCB's 
• VOC's 
• SVOC's 
• Explosive compounds 
• Heavy metals 

Physical Hazards 

• Miscellaneous debris piles 

Field Work 

• Soil sampling 
• Install , develop and sample groundwater monitoring wells 
• Surface water sampling 
• Sediment sampling 
• Geophysics (EM31 & GPR) 
• Test Pits 

Monitoring to be Performed 

A PID or OVM meter will be used to screen for volatile organic compounds. A 
miniram particulate meter will be used to monitor dust generation during all intrusive 
activities . Radiation meters will be used to screen samples for radioactivity above 
background levels. 



13-6 Task Specific Safe Operating Guideline 

No. 1 Geophysical Monitoring - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Well Development - Level D 
No. 12 Test Pits - Level B 
No. 16 Sediment Sampling - Level D 
No. 19 Surface Water Sampling - Level D 
No. 22 Surface Soil Sampling - Level D 
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DRILLING AND TEST BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 1 

page 1 or,, 

1. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

..... ts=.-t Actlol. Le..._ 

Oxygen 1%) 

Exploalmeter 1% LEL) 

HNU/OVA/OVM IPPM) 

Aaroaol Meter lmg/m3
) 

Radiation Mater lmR/hrl 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #67 Dump Site East of Sewage Treatment Plant No. 4 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals, explosive organics, PCB's in soil and water 
Explosive compounds in soil 
Large debris piles. 

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. 

EutdN 
C B CadkMI Evacuata 

19.6 to 23.6 19.6 to 23.6 < 19.6 >23.6 

<10 <10 <10 10 - 25 >25 

BKOD - Bkgd - 6 6 - 600 >600 

<1 1 - 6 5 · 26 

< 0 .1 <0.1 <0.1 0 .1 · 2 >2 

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 I 

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-S cience, 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 

llwbwww&nt Actiafta I.awls 

Oxygen (%) 

Exploslmeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3 J 

Radiation Meter (mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 1 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #67 Dump Site East of Sewage Treatment Plant No . 4 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals, explosive organics, PCB's in soil and water 
Explosive compounds in soil 
Large debris piles. 

, ., 

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. 

ban:iN 
C a c-1ion E-

19.6 to 23.6 19.6 to 23.6 < 19.6 >23.6 

<10 <10 <10 10 - 25 >25 

BKOD Bkgd · 6 5 - 600 >500 

<1 

<0.1 

1 · 6 6 - 26 

<0.1 <0.1 0.1 - 2 >2 

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 



W ELL INSTALLATION 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-S cience, 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 

klb-- A~ Lawis 

Oxygen{%) 

Exploaimeter (% LEL) 

HNU/OVA/OVM {PPM) 

Aerosol Meter {mg/m3
) 

Radiation Meter {mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 

page 1 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #67 Dump Site East of Sewage Treatment Plant No. 4 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals , explosive organics, PCB's in soil and water 
Explosive compounds in soil 
Large debris piles. 

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 receiv 
container. 

uan:ae 
C B c-dDII E-

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 <10 <10 10 • 25 >26 

BKGD Bkgd - 6 5 • 600 >600 

<1 

<0.1 

1 - 6 6 - 26 

<0.1 <0.1 0.1 - 2 >2 

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 
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W ELL 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 bailers 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 

Oxygen(%) 

Explo■lmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aero1ol Meter (mg/m3 ) 

Radiation Meter (mR/hr) 

Benzene (Draeger Tube - PPM) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , NY 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 12 

page 1 of ~ 

SEAD SWMU #67 , Dump Site East of STP No . 4 

Volatile organics, Semi-volatile compounds, contaminated soil and dust 
Heavy metals in soil and water 

Construction debris, barbed wire, railroad ties , slip, trip, fall hazards. 

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. 

C B EVIICUllhl 

19.6 · 23.6 19.6 · 23.6 <19.6 >23.5 

>25 

>500 

<10 <10 <10 10 - 25 

BKGD Bkgd - 6 6 · 600 

<1 

<0.1 

<1 

1 - 6 6 - 25 

<0.1 <0.1 0 . 1 - 2 >2 

<1 1-600 >500 

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 
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7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

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. 

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 

1ra11-- Ac:11oaa lawia 

Oxygen 1%) 

Exploalmeter 1% LEL) 

HNU/OVA/OVM IPPMI 

Aerosol Meter lmg/m3
) 

Radlatlon Meter lmR/hrl 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 16 

page 1 v' ..,_ 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #67 Dump Site East of Sewage Treatment Plant No . 4 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals , explosive organics , PCB's in soil and water 
Explosive compounds in soil 
Large debris piles. 

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. 

e...... 
C B Cadioll Evacuata 

19.6 to 23.6 19.6 to 23.6 < 19.6 >23.6 

<10 <10 <10 10 - 25 >25 

BKOD Bkgd - 6 5 - 600 >500 

<1 

<0.1 

1 - 6 6 - 26 

<0.1 <0,1 0.1 - 2 >2 

Crews should stand upwind of sample location as much as possible during 
operations . 

JAN-93 



SEDIMENT SAM PLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

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 Wash overboots. 
Step 3 Rinse, remove and discard overboots. 
Step 4 Wash outer gloves. 
Step 5 Rinse, remove and discard outergloves. 
Step 6 Remove coveralls (if worn). 
Step 7 Remove inner gloves . 
Step 8 Wash hands and face. 

JAN-93 



SURFACE W ATER SAM PLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 19 

page 1 P" ?. 

1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

5. Monitoring 

liwti..,_ Ac1iolw Lewla 

Oxygen (%) 

Exploelmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aeroeol Meter (mg/m') 

Radiation Meter lmR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #67 Dump Site East of Sewage Treatment Plant No . 4 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals, explosive organics, PCB's in soil and water 
Explosive compounds in soil 
Large debris piles . 

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. 

EurciN 
C B c-doll Ewcuata 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 <10 <10 10 • 26 >26 

BKOD Bkgd - 6 6 - 600 >600 

<1 

<0.1 

1 • 6 6 · 25 

<0. 1 <0.1 · o. 1 - 2 >2 

Crews should stand upwind of as much as possible during sampling. 

Always perform surface water sampling in groups minimum of 2 people. 

JAN-93 



SURFACE WATER SAM PLING 
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 

l:.:,b- Actlalm a..-la D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 22 

page 1 

Seneca Army Depot, Romulus , New York 

SEAD SWMu #67 Dump Site East of Sewage Treatment Plant No. 4 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals, explosive organics , PCB's in soil and water 
Explosive compounds in soil 
Large debris piles. 

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. 

Eun:iM 
C 8 c-dDn E--=uata 

Oxygen(%) 19.5 to 23.5 19.5 to 23.5 <19.5 >23.5 

Exploslmetar (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

<10 <10 <10 10 • 25 >26 

BKOD Bkgd • 5 5 • 500 >500 

<1 

<0.1 

1 • 5 5 • 25 

<0.1 <0. 1 0.1 - 2 >2 

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 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 inner gloves. 
Step 8 Wash hands and face. 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 1 

1. 

2. 

3. 

4. 

5. 

Site 

Location 

Hazards 
Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

lliiibwvant A~ La .... 

Oxygen 1%) 

Explo1imeter 1% LEL) 

HNU/OVA/OVM (PPM) 

Aero,ol Meter lmgim') 

Radiation Meter lmR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #67 Dump Site East of Sewage Treatment Plant No. 4 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals, explosive organics, PCB's in soil and dust 
Explosive compounds in soil 
Large debris piles. 

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 ch 
proposed path and monitor ambient air along line. Adjust survey line or take 
appropiate precautions in areas where hazards are found. 

Eun:iN 
C B c-1ioll Ewacuata 

19.6 to 23.6 19.6 to 23.5 < 19.5 >23.5 

<10 <10 <10 10 - 26 >26 

BKGD Bkgd - 6 5- 600 >600 

<1 

<0.1 

1 - 6 6 - 26 

<0.1 <0.1 0.1 · 2 >2 

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 
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14-1 

14-2 

14-3 

14-4 

14-5 

SEAD SWMU #70 
HEAL TH & SAFETY 

Physical Description & Activities Performed on SEAD SWMU 70 

Fill Area Adjacent to Building T-2110 

Building T-2110 is located along Igloo Road No. 5 west of North-South Baseline 
Road . Directly east of Building T-2110 is a fill area approximately 200 feet by 200 
feet. Figure BA-14 shows the location of SEAD-71. 

Building T-2110, may have at one time been used to house horses . The fill area east 
of T-2110 has previously been used to dispose of construction debris . It is not known 
what else may have been buried there. Prior to two years ago , soldiers at SEAD used 
this location as a staging area. The eastern section of this fill area contains railroad 
ties, rolls of barbed wire, wooden pallets , and other miscellaneous items . The area 
is sparsely vegetated with low lying grass and moss. The eastern sections of this site 
drop off several feet to a wooded area characterized by wetlands. Building T-2 110 
is old and dilapidated with piles of hay and sawdust located inside. The walls are 
broken and the contents are visible from the outside. 

Potential Chemical Contaminants 

Heavy metals 
PCB's 
VOC's 
SVOC's 
Explosive compounds 

Physical Hazards 

• Barbed wire 
• Railroad ties 
• Construction debris 

Field Work 

• Test pits 
• Soil borings 
• Install, develop and sample groundwater monitoring wells 
• Surface water sampling 
• Sediment sampling 
• Geophysics (EM31 & GPR) 

Monitoring to be Performed 

A PID or OVM meter will be used to screen for volatile organic compounds. A 
miniram particulate meter will be used to monitor dust generation during all intrusive 
activities. Radiation meters will be used to screen samples for radioactivity above 
background levels. 



14-6 Task Specific Safe Operating Guidelines 

No. 1 Drilling and Soil Borings - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Well Development - 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 Monitoring - Level D 
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DRILLING AND TEST BORING 
LEVELD 

TASK SPECIFIC 
SAFE OPERATING GUIDELINE 1 

page 1 of., 

1. 

2. 

Site Name 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

m1-I AelloM Lewis 

Oxygen(%) 

Exploslmeter (% LELI 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter (mR/hrl 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #70 Fill Area Adjacent to Building T-2 110 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals, PCB's , explosive organics in soil and water 
Explosive compounds in soil 
Construction debris, barbed wire, railroad ties. 

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. 

EJien:iae 
C B Caution Evacuate 

19.6 to 23.6 19.6 to 23.6 < 19.6 >23.6 

<10 <10 <10 10 - 25 >25 

BKOD . Bkgd · 6 6 · 600 >60-0 

<1 1 - 6 6 - 26 

<0.1 <0.1 <0.1 0. 1 · 2 >2 

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 



W ELL 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 

~A~l.e--

Oxygen(%) 

Explosimeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aeroaol Meter (mg/m3
) 

Radiation Mater (mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERATION GUIDELINE 4 

page 1 o' "' 

Seneca Army Depot, Romulus, New York 

SEAD SWMU #70 Fill Area Adjacent to Building T-2110 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals, PCB's , explosive organics in soil and water 
Explosive compounds in soil 
Construction debris , barbed wire, railroad ties . 

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. 

E.urciN 
C B Caution Evacuate 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.6 

<10 <10 <10 10 - 26 >26 

BKGD Bkgd - 6 6 - 600 >600 

<1 

<0.1 

1 • 6 6 • 26 

<0.1 <0. 1 0.1 - 2 >2 

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 



W ELL 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 



W ELL DEVELOPM ENT 
LEVEL D 

1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

5. Monitoring 

.. wbwt- A.....,_ la...,_ 

Oxygen 1% ) 

Explosimeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation Meter lmR/hr) 

6. Work Practices 

Engineering-Science , Inc. 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 7 
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Seneca Army Depot, Romulus, New York 

SEAD SWMU #70 Fill Area Adjacent to Building T-2 110 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals , PCB's, explosive organics in soil and water 
Explosive compounds in soil 
Construction debris, barbed wire, railroad ties . 

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. 
Periodical ly monitor well and headspace of development water receiv· 
container. 

E.utdN 
C B c-lioll Ewcuata 

19.6 to 23.6 19.6 to 23.6 <19.6 >23.5 

<10 <10 <10 10 • 26 >26 

BKGD Bkgd · 6 5 · 600 >600 

<1 1 . 6 5 · 25 

<0.1 · <0.1 <0.1 0.1 · 2 >2 

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 



W ELL DEV ELOPM ENT 
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 bailers 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 

lnatrunant A~ Le .... 

Oxygen (% ) 

Exploelmeter (% LEl l 

HNU/OVA/OVM (PPM) 

Aeroeol Meter (mg/m3 ) 

Radiation Meter (mR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , NY 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 12 

page 1 o -

SEAD SWMU #70, Fill Area Adjacent to Building T-2110 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals, PCB's, explosive compounds in soil and water 
Explosive compounds in soil 
Construction debris, barbed wire, railroad ties, slip, trip, fal l hazards. 

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. 

E.utn:iae 
C B Caution Evacuate 

19.6 · 23.6 19.6 - 23.S < 19.S >23.S 

<10 <10 <10 10 • 26 >26 

BKOD Bkgd • 6 6 · 600 >600 

<1 

<0.1 

1 · 6 6 · 26 

<0.1 <0.1 0. 1 · 2 >2 

Personnel shall enter the test pit for rescue only. 

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 

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. 

JAN-93 



SURFACE WATER SAM PLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 19 
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1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

5. Monitoring 

li•b-1: Ac1lola Le .. 

Oxygen(%) 

Exploalmeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3 ) 

Radiation Matar lmR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #70 Fill Area Adjacent to Building T-2110 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals, PCB's, explosive organics in soil and water 
Explosive compounds in soil 
Construction debris, barbed wire, railroad ties . 

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. 

Eun:iN 
C B Caution Evacuate 

19.5 to 23.5 19.5 to 23.5 <19.5 >23.5 

<10 <10 <10 10 · 25 >25 

BKOD Bkgd • 5 5 · 500 >500 

<1 

<0.1 

1 · 5 5 · 25 

<0.1 <0.1 0 . 1 · 2 >2 

Crews should stand upwind of as much as possible during sampling. 

Always perform surface water sampling in groups minimum of 2 people. 

JAN-93 



SURFACE WATER SAMPLING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 19 

page 2 of 2 

7. Decontamination 

Equipment 

Personal 

Engineering-S cience, 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 



SEDIMENT SAM PLIN G 
LEVEL D 

1. Site 

2. Location 

3. Hazards 
Inhalation 
Contact 
Explosion 
Physical 

4. Personal Protective 
Equipment 

Level D 

Upgrade to 
level C 

5. Monitoring 

..,._ Ac:UiM. Lawla 

Oxygen(%) 

Explo&imeter (% LEL) 

HNU/OVA/OVM (PPM) 

Aero• ol Meter (mg/m3
) 

Radiation Meter tmR/hr) 

6. Work Practices 

Engineering-Science, Inc. 

D 

TASK SPECIFIC 
SAFE OPERA TING GUIDELINE 16 
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Seneca Army Depot, Romulus , New York 

SEAD SWMU #70 Fill Area Adjacent to Building T-2110 

Semi-volatile compounds , contaminated soil and dust 
Heavy metals , PCB's, explosive organics in soil and water 
Explosive compounds in soil 
Construction debris, barbed wire, railroad ties. 

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. 

Exan:iae 
C B Caution Evacuata 

19.5 to 23.5 19.5 to 23.5 < 19.5 >23.5 

<10 <10 <10 10 · 25 >25 

BKOD Bkgd • 5 5 - 500 >500 

<1 

<0.1 

1 · 5 5 - 25 

<0.1 <0.1 0.1 · 2 > 2 

Crews should stand upwind of sample location as much as possible during 
operations. 

JAN-93 



SEDIMENT SAM PLING 
LEVEL D 

7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

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 Wash overboots. 
Step 3 Rinse, remove and discard overboots . 
Step 4 Wash outer gloves. 
Step 5 Rinse, remove and discard outergloves. 
Step 6 Remove coveralls (if worn). 
Step 7 Remove inner gloves. 
Step 8 Wash hands and face. 

JAN-93 



GEOPHYSICAL MONITORING 
LEVEL D 

TASK SPECIFIC 
SAFE OPERA TING GUIDLINE 28 

page 1 o4'.., 

1. 

2 . 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
Contact 
Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

.-ActicNw le_.. 

Oxygen 1%) 

Explosimeter 1% LEL) 

HNU/OVA/OVM IPPMl 

Aero■ol Meter (mg/m3
) 

Radiation Meter (mR/hr) 

6. Work Practices 

Engineering-Science, Inc . 

D 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #70 

Semi-volatile compounds, contaminated soil and dust 
Heavy metals, PCB's, explosive organics in soil and water 
Explosive compounds in soil 
Construction debris, barbed wire, and railroad ties. 

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 ch1. 
proposed path and monitor ambient air along line. Adjust survey line or take 
appropiate precautions in areas where hazards are found. 

Exercise 
C B Caution Evacuate 

19.6 to 23.6 19.6 to 23.6 < 19.5 >23.5 

<10 <10 <10 10 - 25 >25 

BKGD Bkgd - 6 6-600 >600 

<1 

<0.1 

1 - 6 5 - 25 

<0.1 <0.1 0.1 - 2 >2 

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 
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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 
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15-1 

15-2 

15-3 

15-4 

15-5 

SEAD SWMU #71 
HEALTH & SAFETY 

Physical Description & Activities Performed on SEAD SWMU 71 

Rumored Paint and Solvent Burial Pit 

SEAD 71 is located west of Building 127 between a chain link fence and dirt road 
that run near the railroad tracks . The suspected location for the rumored paint and 
solvent burial pit is shown on Figure BA-15. 

The size of this area is relatively small and it is not known what other act1v1t1es may 
have occurred there. It is not even verifiable that paints and solvents were buried 
here. 

The suspected location is approximately 450 square feet. The area is grassy and 
shows no signs of having been disturbed. A fence borders the east side of the 
suspected location. Along the fence are scrap fence material , concrete parking stops 
and a utilitiy pole. Railroad tracks run east to west alongside this location. 

Potential Chemical Contaminants 

• VOC's 
• SVOC's 
• Heavy metals 

Physical Hazards 

• Railroad tracks 
• Scrap fence material 
• Concrete parking stops 

Field Work 

• Test Pits 
• Install , develop and sample groundwater monitoring wells 
• Geophysics (GPR) 

Monitoring to be Performed 

A PIO or OVM meter will be used to screen for volatile organic compounds. A 
miniram particulates meter will be used to monitor dust generation during all intrusive 
activities . Radiation meters will be used to screen samples for radioactivity above . 
background levels. 

Personal sampling for benzene will be performed for all intrusive activities . 



15-6 Task Specific Safe Operating Guidelines 

No. 1 Drilling and Soil Borings - Level D 
No. 4 Monitoring Well Installation - Level D 
No. 7 Well Development - Level D 
No. 12 Test Pit Excavation - Level B 
No. 28 Geophysical Monitoring - Level D 
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Seneca Army Depot, Romulus , New York 

SEAD SWMU #71 Rumored Paint and Solvent Burial Pit 

Volatile organics, semi-volatile compounds , contaminated soil and dust 
Heavy metals in soil and water 
No known hazard exists 
Railroad tracks, scrap fence material, concrete parking stops 

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 
E.un:iM 
Caution Evacuata 

Oxygen(%) 

Explo■lmeter (% LEL) . 

19.5 - 23 .5 19.5 · 23.5 <19.5 >23.5 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m3
) 

Radiation M eter (mR/hr) 

Benzene (Draeger Tube - PPM) 

6. Work Practices 

Engineering-Science, Inc. 

< 10 < 10 

BKGD Bkgd · 5 

< 1 1 · 5 

< 0.1 < 0.1 

<1 < 1 

< 10 

5 - 500 

5 - 25 

< 0 .1 

1 - 500 

10 · 25 

0. 1 · 2 

> 25 

>500 

> 2 

>500 

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 I 
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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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Seneca Army Depot, Romulus, New York 

SEAD SWMU #71 Rumored Paint and Solvent Burial Pit 

Volatile organics , semi-volatile compounds, contaminated soil and dust 
Heavy metals in soil and water 
No known hazard exists 
Railroad tracks , scrap fence material , concrete parking stops. 

, .... 

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 
EJl8l'dae 
Caution Evacuate 

19.6 - 23.6 19.6 - 23.6 < 19.6 >23.6 

<10 <10 <10 10 - 25 >25 

BKOD Bkgd - 6 6 - 600 >500 

<1 

<0. 1 

< 1 

1 - 6 

<0.1 

<1 

6 - 26 

< 0.1 

1 - 600 

0.1 - 2 >2 

>500 

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 
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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 
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Seneca Army Depot, Romulus , New York 

SEAD SWMU #71 Rumored Paint and Solvent Burial Pit 

Volatile organics semi-volatile compounds , contaminated soil and dust 
Heavy metals in soil and water 
No known hazard exists 
Railroad tracks, scrap fence material , concrete parking stops. 

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 receiv· 
container. 

C B 
Exan:iae 
Caution Evacuate 

19.5 · 23.5 19.5 · 23.5 < 19.5 >23-5 

>25 <10 <10 <10 10 - 25 

BKGO Bkgd • 5 5 · 500 >500 

<1 

<0.1 

<1 

1 · 5 

<0.1 

<1 

5 - 25 

<0.1 

1 - 500 

0.1 - 2 >2 

>500 

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 r0 

accessed later for removal and disposal . 

JAN-93 



W ELL DEVELOPMENT 
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Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
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Gross contamination (caked mud , dirt and debris) should be removed from 
teflon bailers 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 
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Seneca Army Depot, Romulus , NY 
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SEAD SWMU #71 , Rumored Paint and Solvent Burial Ground 

Volatile organics , Semi-volatile compounds , contaminated soil and dust 
Heavy metals in soil and water 

Construction debris , barbed wire, railroad ties , slip , trip , fall hazards . 

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. 

C a 
Eun:iN 
Cavlion Evac-. 

19.6 · 23.6 19.6 · 23.6 < 19.6 >23.5 

>25 

>500 

<10 <10 <10 10 - 25 

BKOD Bkgd · 6 5 • 500 

<1 

<0.1 

<1 

1 · 6 5 · 25 

<0.1 <0.1 0.1 - 2 >2 

<1 1-500 > 500 

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 
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7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc. 

TASK SPECIFIC 
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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. 

JAN-93 
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1. 

2. 

Site 

Location 

3. Hazards 

4. 

5. 

Inhalation 
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Explosion 
Physical 

Personal Protective 
Equipment 

Level D 

Upgrade to 
Level C 

Monitoring 

Oxygen(%) 

Exploslmeter (% LELJ 

HNU/OVA/OVM (PPM) 

Aerosol Meter (mg/m0 J 

Radiation Meter (mR/hr) 

Benzene (Draeger Tube - PPM ) 

6. Work Practices 

Engineering-Science, Inc. 

D 

Seneca Army Depot, Romulus , New York 

SEAD SWMU #71 Rumored Paint and Solvent Burial Pit 

Volatile organics, semi-volatile compounds , contaminated soil and dust 
Heavy metals in soil and water 
No known hazard exists 
Railroad tracks, scrap fence material , concrete parking stops . 

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 ch 
proposed path and monitor ambient air along line. Adjust survey line or take 
appropiate precautions in areas where hazards are found . 

C a 
Eian:iae 
Caution Evacuata 

19.6 - 23.6 19.6 - 23.5 < 19.5 >23.5 

<10 <10 <10 10 - 25 >25 

BKOO Bkgd - 5 5- 500 >500 

<1 

< 0. 1 

<1 

1 - 5 

<0.1 

<1 

5 - 25 

<0. 1 

1 - 500 

0 . 1 - 2 >2 

>500 

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 "'' 
that the work crews can give appropriate warnings. 

JAN-93 
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7. Decontamination 

Equipment 

Personal 

Engineering-Science, Inc . 

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 . 

JAN-93 
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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 

: Brittel metal 
: Insoluble 
: sublimes 
: l 135°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 
ACGIB TLV 
ACGIB 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 FIRST 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. 

0892 



CHEMICAL HAZARD EVALUATION SHEET 

CHEMICAL NAME: Barium 
SYNONYMS: 

CAS NUMBER:7440-39-3 

REFERENCES CONSULTED: NIOSH Pocket Guide, 

CHEMICAL PROPERTIES: 
CHEMICAL FORMULA : Ba 
MOLECULAR WEIGHT : 137.34 
PHYSICAL STATE 
SOLUBILITY IN H20 
BOILING POINT 
MELTING POINT 

: Lumps or powder 
: varies 
: 1640°C 
: approx. 725°C 

VAPOR PRESSURE : 10 mmHg @ 1049°C 
VAPOR DENSITY 
SPECIFIC GRAVITY : 3.6 
FLASH POINT 
FLAMMABLE LIMITS 
INCOMPATIBILITIES 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGm TLV 
ACGffi STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 0.5 mg/m3 

: 0.5 mg/m3 

: 0.5 mg/m3 

: 11 00 mg/m3 

J'6WlfilfE)'st€lhi6.SS 
CARCINOGENIC CLASS 
ROUTES OF EXPOSURE : inhaltion, ingestion, 
direct contact 

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. 

0892 



CHEMICAL HAZARD EVALUATION SHEET 

CHEMICAL NAME: Benzene CAS NUMBER: 71 -43-2 
SYNONYMS: Benzol, cyclohexatriene, phenyl hydride 
REFERENCES CONSUL TED: NIOSH Pocket Guide, Sax, Dangerous Properties of Hazardous 
Materials 

CHEMICAL PROPERTIES: 
CHEMICAL FORMULA : C6H6 
MOLECULAR WEIGHT : 78.1 
PHYSICAL STATE 
SOLUBILITY IN H20 
BOILING POINT 
MELTING POINT 

: Liquid 
: 1800 ppm 
: l 76°F 
: 42°F 

VAPOR PRESSURE : 75 mmHg 
VAPOR DENSITY : 2.8 
SPECIFIC GRAVITY : 0.877 
FLASH POINT : 12°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 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGffl TLV 
ACGffl STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 1 ppm, 3 .2 mg/m3 
: 5 ppm, 15.6 mg/m3 
: 0.1 ppm, 0.32 mg/m3 

: I ppm, 3 .2 mg/m3 
: 10 ppm, 32 mg/m3 

: 2000 ppm 
: 1.5 - 5 ppm 
: Aromatic 

TOXICITY CLASS 

CARCINOGENIC CLASS Probable human 
carcinogen 
ROUTES OF EXPOSURE Inhalation, 
ingestion direct contact skin absorption 

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 FIRST 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 : 11 2.40 
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 
: vanes 
: 4784°F 
: 3452°F 

VAPOR PRESSURE : lmmHg@ 1610°C 
VAPOR DENSITY 
SPECIFIC GRAVITY : 7.14 
FLASH POINT 
FLAMMABLE LIMITS 
INCOMPATIBILITIES : Strong oxidizers, 
acids, strong alkalies 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
. OSHA PEL 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGIB TLV 
ACGIB STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 0.1 mg/m3 Ceil. 

: 0.001 mg/m3 

: 0.05 mg/m3 

: 500 mg/m3 

TOXIGlilMlCLASS 

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, vomiting, 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 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGffi TLV 
ACGffi STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 1 mg/m3 

: 1 mg/m3 

: 1 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 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 : Cl0-ClS hydro- VAPOR PRESSURE : 2.lmmHg-26mmHg 

MOLECULAR WEIGHT 
PHYSICAL STATE 
SOLUBILITY IN H20 
BOILING POINT 
MELTING POINT 

carbons 
: Approx. 180 
: Liquid 
: 5 ppm 
: 151°C-588°C 
: -48°C- l 8°C 

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 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGIB TLV 
ACGIB STEL 
IDLH 
ODOR THRESH. 

: 100 ppm 400 mg/m3(a) 

: 100 ppm 400 mg/m3(a) 

10,000 ppm 

ODOR : Kerosene 

TOXICITY CLASS 

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 100 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 H2O 
BOILING POINT 
MELTING POINT 

: Soft metal 
: Insoluble 
: l 783°F 
: 473°F 

VAPOR PRESSURE : I mmHg @ 970°C 
VAPOR DENSITY 
SPECIFIC GRAVITY : 11.35 
FLASH POINT 
FLAMMABLE LIMITS 
INCOMPATIBILITIES : Strong oxidizers, 
hydrogen peroxide, active metals: sodium, 
potassium 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGIB TLV 
ACGIB STEL 
IDLH 
ODOR THRESH. 
ODOR 

: 0.05 mg/m3 

: 0.10 mg/m3 

: 0.15 mg/m3 

: 700 mg/m3 

TOXICITY CLASS 

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 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, 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 CONSULTED: NIOSH Pocket Guide, Merck Index, NIOSH/OSHA Occupational 
Health Guidelines 

CHEMICAL PROPERTIES: 
CHEMICAL FORMULA : Hg 
MOLECULAR WEIGHT : 201 
PHYSICAL STATE 
SOLUBILITY IN H20 
BOILING POINT 
MELTING POINT 

: Silver Liquid 
: 20 ppm 
: 674°F 
: _3gop 

VAPOR PRESSURE : 0.0012 mmHg 
VAPOR DENSITY : 7.0 
SPECIFIC GRAVITY : 13 .59 
FLASH POINT 
FLAMMABLE LIMITS 
INCOMPATIBILITIES : Acetylene, 
ammonia gases 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGffi TLV 
ACGffi 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 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: 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: 7440-02-0 
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 H2O 
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 
IDLB 
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 
SOLUBILITY IN H2O 
BOILING POINT 
MELTING POINT 

: Powders, crystals 
: Insoluble 
: 689.9°C 
: 211°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 
ACGm 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 
MOLECULAR WEIGHT : 92.1 
PHYSICAL STATE 
SOLUBILITY IN H20 
BOILING POINT 
MELTING POINT 

: Liquid 
: 520 ppm 
: 111 °C 
: -95°C 

VAPOR PRESSURE : 22 mmHg 
VAPOR DENSITY : 3.14 
SPECIFIC GRAVITY : 0.867 
FLASH POINT : 40°F 4°C 
FLAMMABLE LIMITS : 1.3% - 7.0% 
INCOMPATIBILITIES : Strong oxidizers 

EXPOSURE LIMITS AND TOXICITY INFORMATION 
OSHA PEL 
OSHA STEL 
NIOSH REL 
NIOSH STEL 
ACGIB TLV 
ACGIB 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 3 77 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 STATE 
SOLUBILITY IN H20 
BOILING POINT 
MELTING POINT 

: Liquid 
: 146 - 170.5 ppm 
: 138.3°C - 144.4°C 
: -48.9°C - -25°C 

SPECIFIC GRAVITY : 0.86 - 0.88 
FLASH POINT : 62.6°F - 84°F 
FLAMMABLE LIMITS : 1.0% - 7.0% 
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, 
ACGm TLV : 100 ppm 434 mg/m3 ingestion, direct contact 
ACGffi 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 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 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 OPERATING PROCEDURES FOR 
EMERGENCIES DUE TO COLD AND COLD STRESS 

STANDARD OPERATING PROCEDURES FOR 
EMERGENCIES DUE TO HEAT AND HEAT STRESS 





CXXD STRESS 

Field operatioos duri03 winter roonths can create a variety of hazards for the 
employee. Frostbite, frostnip, am hypothermia can be experienced am, if not 
remedied, cause severe health effects arrl even death. Therefore, it is im­
portant that all employees are able to recognize the symptoms of these corrli­
tioos an1 correct the problem as quickly as possible. 

A. 'mE ~ OF CXLO 

Persons workin:; 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 profOtmJ generalized coolin:;, causing death. Extremities 
such as fingers, toes, am ears are mst susceptible. 

Prolonged exposure to extrene cold produces the following S}'mPtaus: shiver­
in3, mmtness, low body temperature, drowsiness, am marked muscular weak­
ness. · 

Two factors influence the develq:ment of a cold injury: ambient temperature 
am win::1 velocity. WimchW is used to describe the chillin;J effect of IDIN­
ing air in canbination with low temperatures. Table 1 shows a wimchW 
chart. As a general rule, the greatest incremental gain in windchW occurs 
when a wird velocity increases fran · 5 mph to 10 npi. Additionally, water 
corr.iucts heat 240 .times faster than air. Therefore, the body cools dramatic­
ally lllhen personal protective equipnent is rem:,ved am clothin; m:ierneath is 
perspiration-soaked. 

'nlere are three categories of cold-injury: frostnip, frostbite, ard hyp>­
thetmia. 

l. Frostnip 

Frostnip is the initial symptan -of frostbite ard is characterized by a 
whitened area of the skin acccmpanied by a burning or painful feelinl. 

Emergency care 

Wam the affected area either ~ body heat or wam (not hot) water. 

2. Frostbite 

Frostbite is local tissue damage caused by exposure to low temperatures. 
Ice crystals fom, either superficially or deeply, in the fluids and un­
derlying soft tissue of . the skin. ~ nose, cheeks, ears, fin.;Jers, am 
toes are most c, 1111<.nly affected. 

Frostbite symptans 

• Skin is cold, ham, white, and runb. 

• Skin 1fJ1!l'J be bl.isterin,;J. 
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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. 

• Eyesight failure . 

0 Unconsciousness. 

0 Shock eymptans, followed by death. 

Frostbite Emergency care 

Cover the frozen area am wacn the victim with extra clothir,:; am blan­
kets. Bring the victim ioooors ( if possible) am allow victim to drink 
waIJll liguids. 

Rewatm the frozen area quickly by imnersion in wacn (~ hot) water. 'nle 
best temperature is between 102 am 105°F. 'nlis procedure may take up to 
thirty minutes. The victim will experience greater am greater pain as 
tissues thaw. 

If wacn water is not available or -not practical to use, wrap the affected 
area in a sheet am warm blankets. 

'Severe swelliDJ will develop rapidly after thawiR::1. Discontinue wacni~ 
the victim as soon as the affected area becc:mes flush. 

When the affected area has been wamed, have the victim exercise it. If 
the fingers or toes are involved, place dry, sterile gauze between the 
digits to &eplrate them. 

If travel is necessary, cover the affected parts with sterile or clean 
clothes am keep the injured areas elevated. Obtain medical assistance as 
soon as possible. 

It is _important durin; treatment that you~~= 

• Rub the affected area as rubbin; f1JirJ cause gangrene ( tissue death). 

• Allow the victim to put the affecte3 plrt near .a mt stove or fire. 

• Break blisters. 

• Alla., the victim to walk if the affected · area is the feet. (However, 
walkin3 m a frozen foot is better than staying in ~ cold.) 

• Apply other dressiR::ls unless the victim is to be transported for medi­
cal aid. 

• Allow the victim to S1Dke or drink alc:olr>l. 
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It is important to protect the fro:zen area fran further injury, to warm 
the affected area rapidly, arrl to maintain respiration. Never allow the 
affected area to refreeze. This may lead to further damage a.oo result in 
eventual auputation. 

It is also important to remember that areas that have ha:3 frostbite are. 
more susceptible to recurrent frostbite. 

3. B:ypothermia 

Hypothermia results fran proloD:1ed exposure to the cold thereby loweriD:1 
the body's core temperature. Cold does mt necessarily mean temperatures 
belo. freezi.n;, as hypothecmia can be caused by temperatures abcwe 32°F 
when the person is ht1n:1ry, wet, tired, arr3 over-exerted. The target organ 
of hypothemia is the brain. 

Hypothermia synptans 

0 Severe shiverin;. 

• Abnocnal. behavior characterized by decreased efficiency, decreased 
level of camumication, forgetfulness, repetitive behavior, poor 110tor 
skills, poor judgment, am general aJ:Bthy. 

• Listlessness am sleepiness. 

• Weakness, inability to walk, am repeated fallinJ. 

• Later stages include collapse, stupor, unconsciousness, am eventual 
death. 

Durin; hypothemia, the body's thermoregulat:cry mechanisms SJ8f shut down • . 
Shiverin3 . is the body's way of waani.nJ itself. At ·95-,., the body will 
produce maxiDuD shiverin;. At 87.89!', the body loses its aq:acity to 
shiver. Table 2_ lists the signs of hypothermia. 'l'he worker's exposure to 
cold should. be illlllediately terminated men severe sbiverin; beccmes evi­
dent. 

It is important ·to note that if a victim is focmd in a rem:>te area, de-­
spite the death-like appearance, the person may be saved. All attenpts 
slolld be made to revive the victim. 

Bypothermia Emergency care 

All stages of hypothermia are treated by either passive or active re­
wamin;. Passive rewa.tmi.n:3 is accaaplished by better consetvation of the 
patient's body heat. However, the victim's themoregulat:cry mechanisms 
must be intact. ' 

Active rewa.rm.i.D3 means heat is applied to the victim by an external 
source, either surficially an:Vor through the core. Treatment includes: 

• Preventin; further beat less. ~e the victim to waan, dry pla:e (art. 
of the vim, cold, and rain,lsn::,w). 

i 
;f 

j 
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0 Rem:,ve wet clothil')3 piece-by-piece arrl dry the uooerlyi0:3 skin. 

0 Dress in several layers of warm, dry clothin:;, givin:; preference to the 
central body core rather than the extremities. 

° Cover the victim's head, then wrap victim in blankets. 

0 If the victim is conscious, all°"" him/her to drink hot fluids. 

0 Monitor oral body temperature every 15 minutes. If body temperature 
falls below 96.S°F, the team member should not be allowed outside until 
body temperature returns to normal. 

In roore ,severe cases of hypothermia, implement the abcwe treatment but 
also institute sane type of active rewarmin;, includin3: 

- Electric p!ds or blankets 

- Bot-air blowers or heaters 

- Heated blankets or clothes 

- Ose of hman body heat 

It is important to watch for signs of return of the nomal themo­
regulatory mechanisms (shiverin;, teeth c:hatteri11:J, •goose flesh•), am to 
mnitor mental status. 

Victim should be transferred to a medical facility after the energency 
care steps have been initiated am should mt be allowed to return to work 
for at least ,a blurs. 

If there has been severe hypothermia, the victim should not be considered 
dead despite bis/her appearance. Treat the victim as stated al:x:we am 
prepue for transfer to a medical facility. If the victim is pJJS('less am 
mt breathin3, perform CPR. 

Table 3 lists 1hresb:>ld Limit Values for workif'3 in the cold. 

WOrk-Wai:ming Regimen 

If .work is perfomed contiruously in the cold at an equivalent chill tan­
perature (£1') or below -7•c (20ep,) heated vamin:J shelters ( tents, cab­
ins, rest rocms, etc.) shall be made available nearby am the workers 
encouraged to use these shelters at regular intervals, the frepmcy de­
pendi11:J on the severity of the erwircnnental exposure. 1'he mset of heavy 
shiverin:J, frostnip, the feelin3 of excessive fatigue, drowsiness, irrita­
bility, or euphoria, are: imicatians for imneUate return to the shelter. 
lllen enteri.DJ the heated shelter the outer layer of clothiiJ1 shall be 
removm w the remainder of the clothing loosenm to permit sweat evapo­
ration or a change of dry work clothin:1 prO'lidm. A c:banJe of dry work 
cl.othi.DJ shall be prO'lided as necessary to prevent workers frm returninJ 
to their work with wet clot:biniJ. ·Dehydration, or the loss of body fluids, 
occurs insidiously in the cold enrirmDent am may increase the suscepti­
bility of the worker to cold injury due to a significant c::hani3e in blood 
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flow to the extremities. Warm sweet drinks arrl soups should be provided at 
the work site to prOV'ide caloric intake ard fluid volume . !1le intake of 
coffee s hould be limited because of diuretic arrl circulatory effect. 

For work practices at or beiow -12°F (10°F ) ECT, the followin:; shall ap­
ply: 

l. The worker shall be tm:ier constant protective observation (buddy system 
or supervision). 

2. The work rate soould not be so high as to cause heavy sweatin::3 that 
will result in wet clothingi if heavy \li10rk nust be done, rest periods 
must be taken in heated shelters an1 opportunity for changing into dry 
clothing shall be provided. 

3. New employee shall not be reguire:l to work full-time in cold in the 
first days until they beccme accustaned to the world.IJ3 coooitions aro 
r~red protective clothin;. 

4. The weight and bulkiness of clothin; shall be included in estimating 
the required work perfomanoe am weights to be lifted by the worker. 

5. ~ work shall be arrar¥3ed in such a wa:t that si ttir,; still or sta.oo iIJ3 
still for lorv; periods is minimized. Unprotected metal dlair seats 
shall not be used. 'nle worker should be protected fran drafts to the 
greatest extent p:,ssible. -

6. The workers shall be instructed in safety am health procedures. 'nle 
trainin3 pr03ran shall inclme as a minimm instruction in: 

a. Proper r~ txocedures am ai:propriate first aid treatment. 

b. Proper clothing practices. 

c. Proper eating ard drinkinJ habits. 

d. Recognition of impendi.n; frostbite .. 

e. Recc:gnition signs am symptoms of inperdin.; hypothemia or excessive 
000lin:3 of the body even when shiverin:3 does not occur. 

f. Safe work pra:tices. 

Special caution shall be exercised when working with toxic substances. 
Cold exposure J2J require reduced exposure limits. 

Eye protection for workers employed out-of-doors in a snow am/or ice­
covere3 terrain sball. be supplied. Special safety goggles to protect 
against ultraviolet light and glare (which can produce temporary can­
jun:tivitis am/or temporary loss of vision) am bl011ing ice crystals are 
r~rm where there is an expanse of snow C01erage causinJ a potential 
eye exposure hazard. 
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Workplace mnitoring is required as follows : 

a . Suitable therm:metry should be arranged at any workplace where the 
envirorrnental tenperature is below 16°C (60°F) to enable overall c~ 
pliance with the requirements of the TLV to be maintained. 

b . Whenever the air teuperature at a workplace falls belCJw - 1 °C (30°F), 
the dry bulb temperature should be measured an::3 recorded at least every 
four tx:>urs. 

c. In in:ioor workplaces, the win::l speed slx>uld also be recordErl at least 
every four hours whenever the rate of air movement exceeds 2 meters per 
secooo ( s Dph) • 

d. In outdoor work situations, the wioo speed should be measured am re­
corded together with the air temperature whenever the air temperature 
is belCJw -1 °C (30°F). 

e. nie equivalent chill tenperature shall be obtained fran Table l in all 
cases where air movement measurements are required, am shall be re­
corded with the other data whenever the equivalent chill temperature is 
below -7°C (20°F). 

Employees shall be excluded fran work in cold at -1-C (30°F) or below if 
they are sufferinsJ fran diseases or taking medication which interferes 
with nomal body t:allperature regulation or reduces tolerance to work in 
cold envircnnents. Workers who are routinely exposed to temperatures below 
.-24°C (-lO°F) with vim speeds less than S mph, or air temperatures below 
-1e•c (0°F) with .vim speeds above s mph should be D!dically certified as 
,suitable for such ~es. 

Traana .sustained .in freezin3 or subzero conUtions requires special atten­
tion, because an injured worker is predisposed to secondary cold injury. · 
Special prcwisions JIUSt be made to prevent hypothermia ard secondary 
freezin.; of damaged tissues, in addition to prcwidin; for first aid treat­
ment. 
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Core 
Temperature 

OC °F 

37.6 

37 

36 

35 

34 

32 
31 

30 
29 

28 

27 

26 

25 

24 

22 
21 

20 

18 

17 

9 

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 
69.8 

68.0 

64.4 

62.6 

48 . 2 

TABLE 2 

SIGNS OF H1'POTBKRKIA 

Clinical Signs 

•Normal" rectal temperature. 

•Normal• oral temperature. 

DRAFT 

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 loaa of consciousness 1 muscular rigidity increases; 
pulse and blood pressure difficult to obtain1 respiratory rate 
decreases. 

Ventricular fibrillation possible.with myocardial irritability. 

Voluntary motion ceaaes1 pupils nonreactive to light7 deep 
tendon and superficial reflexes absent. 

Victim seldom conscious. 

Ventricular fibrillation may occur spontaneously. 

Pulmonary edema. 

Mazimum ruk of ventricular fibrillation. 

C&rdia.c standstill. 

Lowest accidental hypotbeniia victim to recover . 

I■oelectric electroencephalogram. 

Lowest artificially cooled bypotbeniia patient to recover . 
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TlfRESHOLD LIMIT YALUES ·woRK I 11,..,.,,t-UP SCHEDULE FOR FOUR-HOUR SHIFT• 

Alli TtMPEMTURE - SUNNY SU NO NOTICE ABLE VIND 5 MPH VIND 10 MPH VIND 15 MPH WINO 20 MPH WINO 
NUMBER NUMBER NUMBER NUMBER NUMBER 

MAIIMIM OF MAUMIM OF MAXIMUM OF KOIMUH OF KAXIMl™ OF oc (APPROX) Of VORK PERIOD IIREAKS VDRK PERIOD BREAKS WORK PERIOD BREAKS WORK PERIOD BREAKS WORK PERIOD BRHKS 

l. •2'0 TO .. 29o .15o TO .. 19o (NORMAL IIREAKS) l (NORMAL BREAKS) l 75 MINUTES 2 55 MINUTES l 40 MINUTES 4 

2. .29o TO .31o --20° TO •24° (NORMAL IIREAICS) l 75 MINUTES 2 55 MINUTES l 40 MINUTES 4 30 MINUTES 5 

J. .. 32o TO .. 34o •25° to •29° 75 MINUTES f 55 MINUTES l 40 MINUTES 4 JO MINUTES 5 NON-EMERGENCY WORK 
SHOULD CEASE 

4. .35o TO. •37° •JOO TD .. 340 H MINUTES l 40 MINUTES 4 JO MINUTES 5 NOH-EMERGENCY WORK 
SHOULD CEASE 

.. 33o TO •l9° •J5° to •l9° 40 MINUTES 4 30 MINUTES 5 NON -EMERGENCY WORK 0 I. :;c, SHOULD CEASE 

> 
•• .40o TO •42° -400 TO .440 JO MINUTES 5 NON -EMERGENCY WORK .,, 

SHOULD CEASE -i 
7. .430 I IELOV .450 I IIUOV NON -EMERGENCY WORK 

SHOULD CEASE 

Notttt (a) Schedule app1tet to •oder1tt to he1yy work 1cttYtty wtth w1rwi•up beaks of ten (10) •fnutes fn a warm locatfon. For lfght - t o-Moderate Work 
(lt•tted pfty1tc11 NYt..ent)t apply tht tchedult ont tttp lower. For •••mple, 1t •30°F wtth ·no nottceable wfnd (Step 41, e worker 1t • Job 
wtth 1ttt1t phy1tc11 ■owttNnt 1hould h1,1 1 •••tlllVII work pertod of 40 ■ tnute1 wtth four bre1k1 tn 1 4•hour perfod (Step 5). 

(b) TIit followtno ts suggested IS I outde for estf•atfng wtnd veloctty ff accurate tnformat10ft fs not 1v111ab1e: 5 mph: lfoht flao moves; 10 
11ph1 ltght flag fully e•ttnded~ 15 ~phi r1ts1s newspaper theet; 20 mph: blowtng and drtfttng snow. 

(c) If only the wtndchtll cooltno rite ts 1,1tl1ble. • rough rule of thumb tor applytng tt rather than the temperature and wfnd vel oc ity fac­
tors otwen lboYt vould bes (1) 1pect1l warM· up breaks should be lntttated at• wtndcht11 of about 1750 W/m2~ (20 111 non· e-me ro~ncy wor~ 
should~••• c11td •tor below I wtndchtll of f!SO Vim!. In general the warm-up schedule provided above sltghtly und~r compensates f or the 
wtnd et the Winter ttfflper1tures 1 assuMtng 1ccltM1ttr1tton Ind clothtng 1pproprtate for wtnter work. On th@ other hand, the chart s11qhtly 
oy1r•c011pens1tes for the 1ctu11 te111Per1tures In tht colder r1noes 1 1tnc1 w1ndy conditions rarely prev111 at extremely low temperatures • 

....-•~-- "Ii I .. ••.---:-•••-~••••~••""\•••••• ..,,..,-•,..•-

•Ad1pted frM Occup1tton11 Health I Safety Dtwtst011 1 Saskatchewan Departm@nl of Labour. 
1 •"'· :~-- ~\ 
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Field operations du.ri03 the stmrer m:mths can create a variety of hazards to 
the employee . Beat cramps , heat exhaustion, and heat stroke can be exper i ­
enced : and if not r enedied, can threaten life or health . Ther efore, i t i s 
imp:,rtant that all employees be able to recognize syrrptans of these concii­
tions a.rd be capable of arrestin:; the problem as quickly as p:>5s ible. 

A. nIE EFFECTS OF BEAT 

As the result of normal oxidation processes within the b::>dy, a predictable 
aJOOUnt of heat is generated . If the heat is liberated as it is formed, 
there is no c:hall3e in body tmperature . If the heat is liberated roore 
rapidly, the body cools to a point at which the production of heat is 
accelerated and the excess is available tD bring the body temperature back· 
to normal . 

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 corrlition exists, it produces a vicious 
cycle in which certain body processes speed up and generate additional 
heat. '!hen the bc:Jdy DIJSt eliminate not ally the normal 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~roundio;s by conduction and ra­
diation. If air mvement or a breeze strikes the body, additional heat is 
lost be convection. However, when the temperature of the surroundin3 air 
beccmes equal to or rises above that of the body, all of the heat must be 
lost by vaporizatiai of the 1t0isture or sweat fran the skin surface . As 
~e air becanes m::>re htmdd ( contains m:>re m::>isture), vaporization fran the 
skin slows d:lwn. 'fluls, on a day when the temperature is 95 to 1oo•r, with 
high humidity and little or no breeze,, conditions are ideal for the re­
tention of heat vi thin the body. It is m such a day, or more ccmu::,nly a 
succession of such days (a heat wave), that medical emergencies due to 
heat are likely to occur. Such emergencies are classified in three catego­
ries: heat cranps, beat exhaustion, and heat stroke. 

l. BFATOAHPS 

Seat craqs . usually atfect peq:,le who work in hot envirorments and 
perspire a great deal . Loss of salt frau the body causes very painful 
cramps of the leg and abdauinal mscles . Beat craq,s also ma'J result fran 
drinkin; iced water or other drinks either too quickly or in too large a 
(1Wltity. 

Beat Cr!:!? Symptans. 'lb! syztptans of heat cranip a re: 

• Muscle cra111?5 in l egs and abdcnen, 
• Pain accanp1nyi03 the .cramps, 
• Faintness, and 
• Profuse perspiration. 

Beat Cr~ Dergency care . BeaDve the patient to a cool place. Give him 
sips of liquids suc::b as •Gator.Se• or- its equivalent. Apply manual pres­
sure to the er~ DJ&Cl.e. ~ the patient to a _hospital if there is 
any indication of a 10re serious pccblem. 

1 
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Heat exhaustion occurs in irrlividuals worki~ in hot envirorwmts, and may 
be associated with heat cramps. Heat exhaustion is causeo by the p:>0ling 
of blood in the vessels of the skin. The heat is transported fran the :"""'~-1 
interior of the body to the surface by the blood. The blood vessels in 
the skin beccme dilated w a large am:>unt of blood is pooled in the skin. 
'Ibis condition, plus the blood p:x:,led in the lower extremities when an 

in1i vidual is in an upright p:)Si tion, may lead to an inadequate return of 
blood to the heart and eventually to plysical collapse. 

Heat Exhaustion Symptans. The symptoms of heat exhaustion are: 

• Weak p.il.se: 
• Rapid and usually shallow breathi~; 
• Generalized weakness; 
• Pale, clanmy skin; 
• Profuse perspiration; 
• Dizziness: 
• Unconsciousness; and 
• Appearance of having fainted (the 12tient respoms to the same treat-

aent administered in cases of faintirJ3) • 

Beat Exhaustion Dnergency Care. Remove the patient to a cool place and 
rem::we as much clothi.n:3 as possible. Achinister cool water, •Gatorade,• 
or its equivalent. If possible, fan the patient contil'llally to remwe 
heat by convection, blt do not allCM chill.i.D; or overcooling. Treat the 
patient for shock, and rem,ve him to a medical facility if there is any 
indication of a mre serious problem. 

3. BEAT Slim! 

Beat stroke is a profound disturbance of the heat-regulating mechanism, 
associated ·with high fever and collapse. Scnetiaes this conditiCl'l results 
· in o::nmusions, unccnsclousness, and even deat!1. Direct exposure to sun, 
poor air circulation, .p:,or piysical conditiCl'l, and advanced age (over 40) 
bear directly on the tendency to heat stroke. It is a serious threat to 
life and carries a 20 percent mrtality rate. Alccholic:s are extremely 
susceptible. 

Beat Stroke Symptazs. 1be synptans of heat stroke are: 

• SUdden onset1 
• Dry, hot, and flushed skin: 
• Dilated pupilaJ 
• F.arly loss of consc:iousness1 
• Full an:S fast pilse1 
• Breathin3 deep at first, later shallow and alnx>st absent: 
• ML5cle twitchil'J:3, growi.ni1 into convulsions, and 
• Body ten{'erature reachin; 105 to 106•F or higher. 

Beat Stroke Dnergency Care. Remed>et that this is a true emergency. 
Transportatim to a medical facility should not be delayed. Rem::M! the 
patient to a 0001 erm.rcnnent if-possible, anS rem:,ve as mch cl.Othil'J:3 as 
possible. Assure an q,eri airway. Reduce ~ teslp!rature prazetly, pref­
erably by wrapp~ in a ~ sheet or else by dousing the ~ 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 durir13 convulsions, 
especially fran tongue biting. 

B. AVOII::Wa OF BEAT-RErATED ~ 

Please note that in the case of heat cramps or heat exhaustion, •Gatorade• 
or its equivalent is suggested as part of the treatment reg~. '.ttle reason 
for this type of liquid refreshnent is that such beverages will return 
rruch-needed electrolytes to the system. Wit.hoot these electrolytes, b:>dy 
systems canoot fmction properly, thereby increasi.n; the represented 
health hazard. 'lberefore, when personnel are workirr; in situations where 
the ambient te!tp!ratures and hlJUidity are high, and especially in situa­
tioos where protection U!vels A, B, and C are require, the site safety 
officer must: 

• Assure that all employees drink plenty of fluids c•catorade• or its 
equivalent): 

• Assure that frequent breaks are scheduled so overheating does not 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). 

• Assure that workers are a:climated before allowirr; them to work for 
extended periods. Beat induces a series of physiological and p;yc:ho­
logic:al stresses that the imividual worker must adjust to during the 
first week of heat exposure. M)rkers shoulc1 slowly work into .their 
peak work perfomanc:e over a two week period. WOrkers absent fran the 
site several days must be allowed to beccne reaccl.iJIBted. 

If protective clothi113 must be worn, especially Levels A ·am B, the sug­
gested guidelines for anbient teap!rature and maxinn wearur; time per 
excursion are given in the followin; "l'able: 

SUggested -guidelines for c::ontimous use of 
Level A.or Level B protection: 

Ambient 
Tenperature 

c•r> 
Above90 
85 to 90 
80 to 85 
70 to 80 
60 to 70 
SO to 60 

Madnum Wearur; 
Time per Excusion 

3 

(minltes) 

15 
30 
60 
90 

120 
180 
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~e method of measuring the effectiveness of employees' r est- recovery 
regi.Jre is by nonitori03 the heart rate . 'Die "Brouha Guideline• is one such 
nethod : 

0 
• During a three-:-mirute period, count the p.1lse rate for the last 30 
secorrls of the first minute, the last 30 secorrls of the secooo minute, 
am the last 30 secorrls of the third minute . 

a Double the count. 

If the recovery pulse rate during the last 30 seccn:35 of the first minute 
is at 110 beats/mirute or less, and the deceleratioo between the first, 
secom, and third minutes is at least 10 beats/min.1te, the work- recovery 
regime is acceptable . If the e:nployee•s rate is above that specified, a 
lo?J;Jer rest period is required, accanpanied by an increase intake of 
fluids . 

4 
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HOT STRCSS ~ITCRI~ DRAFT L HAHl:1 DATC/TU£: 

SIT(1 

Ctl<PANY1 la:ATI0N1 

Pul ■e Rate Monitorino (:SO Hc:ond rut prior tc first ■easureaent ): 

Starting u .. 1 Pullie Rates beats/minute; 

rest lO aec.1 tHt ,O; b/■ 1 

rnt 30 a«.; rest 60; b/a; 

mt 60 uc., rest 601 bl•; 

St.arU.ng T iM a Pul• llatea beats/■inute; 

rat ,a 1ec., ' rest 301 b/■; 

mt 30 uc.1 rnt 60; b/■; 

~ 
rest 60 aec.1 ' mt 601 b/■; 

. J 
J -

Starting T•s "'1• Rates beata/■im.t.•1 

I l'fft 30 ac:., I mt 301 b/•1 

aJ 
mt ,a-=•• ' nst ,a; b/■1 

net 60 aec., I mt 601 b/■1 

St.art.1.ng T•• Pul• lates beats/■im.t.•1 

.-.t JO aec.1 ' mt'°' b/•t 

mt ,o --=•• ' rnt 60; b/•1 

reet 60 Neel I mt 601 b/•t 

Method af ~nurments 

CaraUd Artery1 I ln■tna.nt (1pecify type)a 

Sdf-Oetemi.Md l letiartlda 

-; ·. Site Safety Officers (tontrectorh (Contnct tbnitor) 

s Sit■ Safety Officer 
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ATTACHMENT D 

ON-SITE DOCUMENTATION FORMS 

I 
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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 Health and safety Representative before starting to 
work on subject project work site. 

ES-COR-13( 4 /87) 



INCIDENT REPOOT 
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Inc . rpt. no.: 

DRAFT 

---

D>.TE or REPORT 

SITIZ 

SITE LOCATONz 

JU:PORT PR1:P>.RED BYl 
NAM.£ FRINTEO 

INCIDENT CATEGORY · 
(check all that apply) 

_ Injury 

Near Mia■ 

Illne■■ 

Fire 

-------

TlTLt 

_ Property Damage 

Chemical Exposure 

Motor Vehicle _on ■ it• equipment_ Electrical 

Mechanical Other 

DAT[ MP TIME or INCIDtHI - ----------------­

Narrative Eeport ot Incidents 
(Provide autt1cient detail ao that th• reader ••Y fully 
under■tand the action■ leadinq to or contributinq to th• 
incident, the incident occurrence, and action■ following the 
incident . ~ppend additional ■heat, 0! paper if nece■aary . ) 
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¥IINtSSES TQ INCIDENT 

INCIDENr REPORT 
Page 2 of 6 

l. N~ COMPANY 

Inc. rpt. no . : ---

AODR.E=s=s------------- ---------
TELEPHONE NO. ----------------------

2. NA>a COMPANY 
AODR.E=s~s------------- ---------
TELEPHONE NO. ----------------------

lNJUEIES 

FIRST INJURtp P!BSQH 
Name and Addr••• ct Injured: 

SSN: A;a: --- Sex: ---
Year• cf Service: Tis• en Pre ■ent Jcb: 

Title/Claa■ itication: 

Severity ot Injury or Illn•••= __ Non-di1ablin9 
Oiaabling Medical Treauant 
Tatality 

E1timated Nwu,ar cf D-ay1 Avay fr011 Job: 

Nature ct Injury er llln•••• 

Cl@1si!ieation ot lnjury1 

Tracture1 Beat Burn• Cold Irpo■ur• 
Oialoc·ationa - Chui cal Burn• = Fro■t!:>i ta -
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Inc. rpt. no.: __ _ 

6p1:ain1 Radiation Bumi R•at Stroke 
- >.braaion• Brui••• Beat 

- Exhau1ti0n 
Laceration• !li1tar1 Concua ■ ion 
Puncture■ Toxic Reapiratorytipo•ur• 
raint/Oiizine••- Bit•• 
~espiratory A1~•rqy Toxic 

Dermal Allergy 

Part of Body Af!ectad1 
Degre• of 01eability1 

Oate Medical Cara wa■ Received1 
Where Medical Care wa■ Received: 
Addres■ (it otf-•ite)s 

It Hospitalized 
Name, Addrea ■ and Telephone No. ot Hospital: 

Name, Addrea■ and Telephone No. ot Physician 

S!CQNP INJVR!O PtBSOH 
Name and Addrea ■ ot Injured: 

Su: 

Ingestion 

Aqe: __ _ ---
Year■ ct Services TU• on Pra■ent Jobs 

'ritle/Claa1itication1 

severity ct Injury or Illne1a1 __ ~on-diaablin; 
011ablinq Medical Treaua.nt 

- Fatality --
tstiDated Nwriber of Daya ivay Fro: Job: 

Nature cf Injury or Illne1a : 
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INCIDENT REPOOT 
Page ◄ of 6 

c1c~eification ot Injux:yi 

fracture• 
Oi ■ lcx:ation• == Sprain• 
Abra ■ ion• 

- Heat Burn■ 
Chemical Suma 

- Radiation Suma = Brui••• 

Inc . rpt. no.: __ _ 

Cold Expo•ur• 
- rro•tbit• 
- Beat stroke 
- Seat 
- !Xhauation 

Laceration■ Bli ■tera Concu■■ ion 
Puncture• - Toxic Respiratory Expo•ur• == raint/ Oiiiine••- !it•• 

_ Respiratory Allerqy - 'Toxic 
- Inge•tion 

_ Oennal Allervf 

Part of Body Affected, 
Degree of Diaabilitys 
Oate Medical Cara va■ Received: 
Where Medical Cara vaa Received: 
Addreaa (it ott-■ ite)z 

It Hospitalized 
Name, Addr••• and Telephone "o. o! Rospit..lz 

Name, Addre•• and Telephone No. of Phy•ician 

(I! zore t.han tvo injuriea, ~rovid• in!o~ation on •eparat• 
aheet ) . 

PBOPtBIY PAMAG? 
»riet t>ese;iption or Prop,rty ea,aod 

tatimat• ot duaqe: ,, ________________ _ 
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lNClDtHT ANALYSIS 
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Inc. rpt. no.: __ _ 

Causative agent moat directly related to accident (Obj•=~, 
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1.0 OBJECTIVE 

The objective 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 operations. The · use of respirators to protect personnel from inhalation 
hazards is permitted by 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 feasibl.e. 

2.0 NEED FOR RESPfRA TORY 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 controls 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 usually feasible. 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 REOUTREMENTS OF AN . ACCEPT ABLE RESPTRA TOR 
PROGRAM 

OSHA has established 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 be incorporated into an OSHA-acceptable program include the following: 

4.0 

• 
• 
• 

• 

• 

Approved respiratory devices must be properly selected . 
A determination must be made regarding the need for respiratory protective 
devices . 
An employee training program must be established in which the employee 
becomes familiar with the respiratory protective devices and is trained in the 
proper selection and use of respirators and their limitations . 
There must be provisions for: 
The proper maintenance, storage, inspection and repair of respirators. 
Testing for the proper fit of the respiratory protective equipment. 
Medical screening of employees to determine if they are physically able to 
perform their assigned work while using of respiratory protective equipment. 
Written standard operating procedures for the selection and use of respiratory 
protective equipment. 

ESTABLISHMENT OF THE RESPfRA TOR PROGRAM 

Personnel with specific responsibilities for the implementation of the program include the 
following: 
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4.1 OFFICE HEALTH AND SAFETY REPRESENTATrvE (PHILLIP HUNT, 
C.I.H .) 

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 contractor. 
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 cleaning of respirators . 
The proper storage of respirators . 
Maintenance of records for the repair of respirators . 
Maintaining an adequate stock of cartridges for air purifying respirators . This 
person must ensure self-contained breathing apparatuses are filled with Grade 
D or better breathing air. 
Distributing respirators to field team members . 

PROJECT HEAL TH AND SAFETY OFFICER (PHSO) 

All hazardous waste and industrial field investigations shall have a Project Health and Safety 
Officer. This individual reports to the Office Health and Safety Representative and is 
responsible for the following : 

4.4 

• Ensuring that any team member conducting a field investigation has received 
training in the selection and use of respirators and has the equipment 
necessary to conduct the investigation safe! y. 

• Determining the degree of respiratory protection required for each field task 
or operation. 

• Ensuring site-specific training is performed prior to onsite activities . 
• Maintaining records of respirator use. 

PROJECT STAFF 

All project team members must read and conform to the Project Health and Safety Plan. 
Employees must present a copy of their fit test log to the equipment manager in order to 
receive a respirator. Employees are to perform daily inspections and cleaning of their 
assigned respirator. In the field respirators shall be stored in a convenient, clean and sanitary 
location when not in use. Workers must report any perceived problems or difficulties with 
respiratory protecive equipment to their Project Health and Safety Officer. These 
malfunctions may include, hut are not limited to, the following: 
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5.0 

• 
• 
• 

Perception of odor while wearing a respirator . 
Resistance in breathing during respirator use . 
Fatigue due to respirator use . 

RESPIRATOR SELECTION 

The investigation of hazardous waste sites presents workers with a number of environmental 
conditions, some of which are better defined than others. It is not the purpose of this 
document to provide precise decision logic criteria encompassing every potential 
environmental situation. Each situation is unique. This document recognizes that many 
decisions concerning respiratory protection selection involve aspects of risk assessment. This 
procedure ensures that all relevant data are considered in the process of conducting 
respiratory proectection risk assessments, resulting in the selection of specific respiratory 
protective equipment items appropriate for protection against hazardous chemical exposure. 
Steps to take include: 

ST-6- 17 

I. Assimilate all available information pertammg to the hazard including: past 
activities, suspected materials, historical information, land use, analytical data, 
nature of current activities, etc. 

2. Evaluate the relevance and timeliness of the data to determine the 
appropriate protective level needed for the task . 
a) Is the analytical data relevant? 
b) Was the past sampling or monitoring conducted during the same 

season as is anticipated for the activities planned? If not, what 
implication might this hold? 

c) Was past sampling or monitoring conducted from a medium which is 
pertinent to the evaluation of hazards associated with the activities 
specified in the task work plan? 

3. Identify substances present at the work area. 
4. Utilizing the subject areas listed below, evaluate all of the known or suspected 

chemicals on site. Topics requiring elaboration are detailed in the decision 
logic criteria section (see Figure I) . 
a) Permissible Exposure Limits (PEL), Threshold Limit Values (TLV). 
b) Eye irritation potential for substance (see below, decision logic criteria 

section). 
c) Warning properties of substance (see below, decision logic criteria 

section). 
d) Immediately Dangerous to Life and Health (IDLH) cocnentrations 

(see below, decision logic criteria section). 
e) Any possibility of poor sorbent efficiency at IDLH concentrations and 

below. 
t) 

g) 
h) 

i) 

Is there a possibility of severe skin irritation resulting from skin 
contact with corrosive gases (see below, decision logic criteria) . 
The vapor pressure of the substance. 
Any possibility of high heat of reaction with sorbent material in 
cartridge or canister (see below, decision logic criteria). 
Is there a possibility of shock sensitivity of chemical being sorbed onto 
the cartridge or canister (see below, decision logic criteria) . 
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FIGURE 1 

DECISION LOGIC FLOW CHART 
ON CHOOSING APPROPRIATE RESPIRATOR 

• Identified Air Contaminant? Oxygen Deficiency? 

i 
TLV Exceeded? 
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i 

H ' 
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Adequate Warning Properties? 

~ + 
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+ 
Protective Factor Of 
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Service Limit Concentration 
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• + 
YES NO • Appropriate 

Air- Purifying Respi r ator 
Can Be Used 
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5.1 

5. 1.1 

5. 

6. 

Determine the physical state(s) of the suhstance as it 1s likely to he 
encountered at the hazardous waste site. It will he either: 
a) a gas or vapor ; 
h) particulate (dust, fume, or mist), or · 
c) a comhination of (a) and (h) . 
Oxygen deficient atmospheres (ANSI Z88 .2-l 980) -- air-purifying respirators 
shall not he worn in environments deficient in oxygen ( < 19.5% hy volume or 
partial pressure less than 100 mm of mercury) . 

DECISION LOGIC CRITERIA 

Skin Adsorption and Irritation 

A supplied-air suit may provide skin protection from extremely toxic substances which may 
be absorbed through the skin or cause severe skin irritation. Most information concerning 
skin irritation is not quantitative but rather is presented in commonly used descriptive terms , 
such as "a strong skin irritant, highly irritating to the skin" and "corrosive to the skin ." 
Decisions made concerning skin irritation are judgmental and are often based on this non­
quantitative information. As a guideline for the use of the supplied-air suit for substances 
that are sorbed through the skin , a single skin penetration LD50 of 2 g/kg for any animal 
species is used. 

5.1.2 Poor Warning Properties 

Air-purifying devices cannot be used to protect against organic vapors with poor warning 
properties. Warning properties include odor, eye irritation, taste imparting characteristics, 
and respiratory irritation. Warning properties provide an indication to the wearer of possible 
cartridge exhaustion or of poor face piece tit. Adequate warning properties can be assumed 
when the substances odor, taste, or irritation effects are detectable and persistent at 
concentrations at or below the permissible exposure limit. 

If the odor or irritation threshold of a substance is more than two times greater than the 
PEL, this substance should be considered to have poor warning properties. Some substances 
have extremely low thresholds of odor and irritation in relation to the permissible exposure 
limit. These substances can he detected by a worker within the face piece of the respirator 
even when the respirator is functioning properly . These substances are considered to have 
poor warning properties (see Table I). 

Although 30 CFR Part 11 *1 does not specifically eliminate the use of air-purifying respirators 
for pesticides with poor warning properties, prudent practices dictate that a respirator should 
not be used to protect against any substance with poor warning properties. 

* The primary technical criteria for what constitutes a permissible respirator is 
determined by the technical requirements of 30 CFR Part 11 (Department of Interior, Bureau 
of Mines , Respiratory Protective Devices and Test for Permissibility) . 
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5. 1.3 Sorbents 

There are certain limitations to the use of sorbent cartridge/canister respirators . When the 
following conditions exist, a sorbent cartridge is not recommended : 

5.1.4 

• A cartridge/canister air-purifying respirator can never be 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 activities. Therefore, only 
full-face respirators are permissible 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 substance should not he an eye irritant, 
half-face piece respirators are allowed . 

In cases where a review of the I iterature indicates a substance causes eye irritation but no 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 l l .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 

Table 1 

Comparison of Selected Odor Thresholds 

and 17Vs for Chemical Compounds 

Odor Threshold (ppm) 

Group I - Odor Threshold and TLV Approximately the Same 

Cyclohexane 
Cyclohexanol 
Epichlorhydrin 
Ethylene diamine 
Hydrogen chloride 
Methyl acetate 
Methylamine 
Methyl chloroform 
Nitrogen dioxide 
Propyl alcohol 
Turpentine 

300 
100 

10 
II 
10 

200 
10 

500 
5 

200 
200 

Group 2 - Odor Threshold from 2 to IO Times the TL V 

Acrolein 
Acrylonitrile 
Allyl alcohol 
Arsine 
1,2-Dichloroethylene 
Dichloroethyl ether 
Dimethyl acetamide 
Ethyl benzene 
Hydrogen selenide 
lsopropyl glycidyl ether (IGE) 

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 IO Times TL V 

Bromoform 
Camphor (synthetic) 
Carbon tetrachloride 
Chloroacetophenone 
Chloroform 
Chloropicrin 
Diglycidyl ether (OGE) 
Dimethylformamide 
Ethylene oxide 
Methyl formate 
Methanol 
Methyl 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 positive-pressure self contained hreathing apparatus is permitted . Since 
IDLH values are conservatively set , any approved res pirator may he used up to its 
maximum use concentration helow the IDLH . 
In establishing the IDLH concentration the following factors are considered : 

1. Escape without loss of life or irreversibl e health effects. Thirty minutes is 
considered the maximum permissible exposure time for escape. 

2. Severe eye or respiratory irritation or other react ions which would prevent 
escape without injury . 

IDLH should be determined from the following sources : 
1. 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 

1. Where acute inhalation exposure data (30 minutes to 4 hours) are available 
for various animal species the 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 
overall effectiveness of a respirator. 

The protection factor of a given respirator for a specific user multiplied by the PEL for a 
given substance is the maximum allowable concentration of that substance for which the 
respirator may be used. For example, if the 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 provide 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 listed below. 
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5.1.2.2 Half-Ma.<\k Respirators 

A half-mask respirator fits from under the chin to above the nose. One or two cartridges 
are used to filter the air and discarded once the use limits are reached . Whereas the 
quarter-mask is approved for only dusts, the half-mask has approved cartridges for 
pesticides, organic vapors , dusts, mists, fumes, acid gases , ammonia, and several 
combinations . 

5.1.2.3 Full Face Mask Respirators 

The whole face, including the eyes, is protected by the full face mask . It gives 
5 times the protection of a half-mask (full face mask PF = 50, half-mask 
PF = 10) . Full Face masks are more expensive, but the added protection is certainly 
advantageous, no matter how small the risk in a given situation. 

5.1.2.4 Atmosphere Supplying Respirators 

Atmosphere supplying respirators provide from 5 minutes to several hours of breathing 
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 best protection . 

Of the three modes of operation, continuous, demand, and pressure-demand, the 
pressure-demand mode provides the best protection. 

There are two types of atmosphere supplying respirators that the Atlanta office uses: 
airline and self-contained breathing apparatus (SCBA). A description of each is presented 
below. 

5.2.4. l Airline Respirator 

This respirator uses an airline to transport clean compressed air to the wearer. The mode 
of operation may be either continuous, demand, or pressure-demand. This respirator may 
be worn in an IDLH environment if: ( l) it is pressure-demand type, and (2) it • 
incorporates an escape SCBA into the system, however. no more than 300 feet of air I ine 
is allowed. 

5.2.4.2 Set f-Contained Breathing Apparatus 

The self-contained breathing apparatus (SCBA) allows the wearer to carry a cylinder of 
compressed air or oxygen without the confinement of a hose or airline. 
The North 80 l and MSA Ultralite are the two types of SCBAs used by Engineering­
Science. Both are open-circuit SCBAs. The North respirator is approved for demand and 
pressure demand modes. Greater protection is afforded , however, when these respirators 
are operated in the pressure demand mode. 

5.2.4.3 Escape 

Engineering-Science will provide and ensure that all employees will carry an escape 
respirator where exposure to extremely toxic substances may occur. (An extremely toxic 
substance is defined as a gas or vapor having an LC50 equal to or less than 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 facepiece 

Air-line, pressure-demand , 
with escape provision 

full facepiece (no test required 

SCBA, pressure-demand or 
positive pressure 

full facepiece (no test required) 

For additional information consult ANSI 288 .2 - 1980. 
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Protection Factor 
(Qualitative Test) 

10 
10 

10 
10 

10 

10 
10 

50 

50 

50 

10,000+ 

10,000+ 



escape SCBA must have at least 5 minutes of breathing air stored in a small cylinder or 
coiled stainless-steel tube . Escape devices should never be used for entry into hazardous 
atmospheres . 

4.3 SELECTION OF RESPIR.A TORS USING ACTIVITY 
MEASUREMENTS 

Identification and evaluation of the contaminants that exist at a particular time provide 
the basis for selection of a respirator. However, real -time 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 associated 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 
based on real-time activity measurements , supplemented with background information and 
professional judgment. 

Below are the allowed modifications . Please note carefully the qualifiers . 

• Level B to Level D 

This modification may be made in the sustained absence of volatiles or particulates as 
measured on real-time equipment and at the direction of the PHSO. 

• Level C to Level D 
Same as Level B to Level D 

• Level D to Level B 

May be made at the direction of the PHSO based on the magnitude of the measurements 
and on professional judgment. 

• Level C to Level B 

Permissible at the direction of the PHSO in cases where total volatiles or particulate 
measurements exceed the preset action level based on characterization on the expected 
contaminants . 

• Level D to Level C 

Permissible at the direction of the PHSO when total volatiles or particulates exceed the 
preset action level based on characterization of th e expected contaminants and when PEL­
TW A measurements are being taken concurrently. 

• Level B to Level C 

May be made at the direction of the PHSO only when the contaminants and their 
concentrations are known. This modification should not be used without substantial 
knowledge of all the chemicals involved and their expected behavior 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 , but equally important 
is using the selected device properly . Proper use can be ensured by careful training of 
users and by maintenance of respiratory protective devices. 

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 FrrTTNG 

The proper fitting of respiratory 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 
the face of the user. 

The test subject shall be given the opportunity to choose the most comfortable respirator 
from various sizes and manufacturers . The test subject shall hold each facepiece up to the 
face and eliminate those which do not provide a comfortable fit. 

The most comfortable mask is donned and worn for at least 5 minutes to assess comfort. 
The test subject should evaluate the following points: 

• The position of the mask on the nose. 
• The room available for eye protection or prescription inserts. 
• The room available to talk . 
• The position of the mask on the face and cheeks. 

After the subject has determined the respirator of greatest comfort, that person shall 
conduct a negative and positive pressure fit check . Another facepiece shall be selected 
and retested if the test subject fails the fit checks . After the successful completion of the 
fit checks, the respirator fit shall be evaluated using a test atmosphere. 

6.2.1 Test Atmospheres 

The users of respirators are required to test the facepiece-to-face seal of the respirator 
and to wear the respirator in a test atmosphere. The test atmosphere is simulated in an 
enclosure that permits the user to enter with the equipment on while an atmosphere of a 
low-toxicity compound is generated. The isoamyl acetate and irritant smoke test described 
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 follow the OSHA protocols for fit 
testing (29 CFR Part 1910. J 028) . A summary of this protocol is presented below. After 
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Lecture and Discussion 

Table 3 

Respirator Training 

■ Discussion of classification of respirators (e.g., air purifying and 
atmosphere-supplying respirators) 

■ Discussion of respirator capabilities and limitations. 
■ Instruction 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 exercise in Levels A, B, and C protective ensembles. 
■ Disassembly and reassembly of respirators emphasizing components, their 

function, and their relation to the overall function of the respirator. 
■ Inspection of respirators. 
■ Proper donning and field fit testing. 
■ Fit testing with a test atmosphere. 
■ Cleaning, maintenance, and storage. 

ST- 6 - 2 0 
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the fit test has been successfully completed , a fit test log (see Table 4) will be issued to 
the test subject. 

6.2.1. l lsoamyl Acetate Test 

lsoamyl acetate, a low-toxicity substance with a banana-I ike odor , is used wide! y in testing 
the facepiece fit of organic vapor cartridge/canister respirators. The substance 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, but should approximate those that take place on the 
job. 

• Talking . This is most easily accomplished by reading a prepared text (e.g., 
Rainbow Passage) loudly enough to be understood by someone standing 
nearby . 

• Other exercises may be 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 highly motivated toward wearing respirators , the 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 vapor filter respirators. This test can be 
used for both air-purifying and supplied-air respirators . The challenge agent is an irritant 
(stannic oxychloride) that is availabl e commercially in sealed glass tubes . When the tube 
ends are broken and air passed 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 the aerosol is highly irritating to the eyes, skin, and 
mucous membranes . As a qualitative means of determining respirator fit , this test has a 
distinct advantage in that the wearer usually reacts involuntarily to leakage by coughing or 
sneezmg. 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 
ENGINEERING SCIENCE, INC. 

BOSTON OFFICE 
FIT- TEST RECORD LOG 

-----------

LOCATION: ES BOSTON OFFICE (101 HUNTINGTON A VE., 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-SA 

YES 

PASS/FAIL 

p F 

p F 



6.2.2.1 The Negative Pressure Test 

In this test , the user closes off the inl et of the canister, cartridge(s) , or filter(s) by covering 
it with the palm of their hand ; inhales gently so that the facepiece collapses slightly; and 
holds their breath for about 10 seconds. If the facepiece remains slightly collapsed and no 
inward leakage is detected , the respirator is probably functioning correctly . 

6.2.2 .2 The Positive Pressure Test 

This test is conducted by closing off the exhalation valve and exhaling gently into the 
facepiece . The fit is considered satisfactory if slight positive pressure can be built up 
inside the facepiece without any evidence of outward leakage . 

7.0 RESPIRATOR INSPECilON, CLEANING, MAINTENANCE, AND 
STORAGE 

7 .1 INSPECilON 

Respirator inspection to verify operating conditions and maintenance must be 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 wearing a defective device thinks they are protected when , in reality, 
they are not. Emergency escape devices are particularly vulnerable to poor maintenance, 
since they generally are used infrequently , and then in the most hazardous and demanding 
circumstances. 

7 . I. I 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 the field . Table 5 1 ists the elements to be observed during the 
inspection process. 

7.1.2 Self-contained Breathing Apparatus (MSA Ultralite and North 801) 

Self-contained breathing apparatuses (SCBAs) must be inspected by the warehouse 
manager on a monthly basis and by the Project Health and Safety Officer prior to 
beginning work. Each worker must inspect their individual facepiece assembly according 
to the rubber facepiece and head harness inspection procedures in Table 6. An inspection 
checklist for SCBAs is presented in Table 7. 

7.1.3 Emergency Escape Packs 

These 5-minute escape packs will be thoroughly inspected monthly and placed back 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 delivery hose . 
Harness integrity . 

CLEANING AND STORAGE 

The health and safety equipment manager is responsible for inspecting and cleaning (if 
necessary) all respirators returning from the field . Cleaning is accomplished either by 
using the manufacturers cleaner-sanitizer or by hand washing with a mild soap solution 
followed by a thorough rinse and air drying. After cleaning, sanitizing and inspecting the 
respirator, the equipment manager will repackage and store the respirator in an area 
protected against dust, sunlight, heat, extreme cold, excessive moisture or damaging 
chemicals. The respirators must be packed and stored so the exhalation valve will rest in a 
normal position. When respirators are used routinely in the field, they must be cleaned 
daily by the assigned person. 

7.3 MAINTENANCE 

Continued usage of respirators will require periodic repair or replacement of component 
parts of the equipment. Replacement of parts and repair of air purifying respirators, in 
most cases, present few problems. The manufacturer will provide replacement parts. 
Replacement parts for respiratory protective devices must be those of the manufacturer of 
the equipment. Substitution of parts from a different brand or type of respirator will 
invalidate the approval of the respirator. Maintenance of SCBA equipment is more 
difficult, primarily because of the valve and regulator assembly. Because of this, 
regulations reguire that SCBA equipment be returned to the manufacturer for adjustment 
or repair. 

All maintenance required on a respirator must be recorded in the respirator's log book. 

8.0 MEDICAL ASPECTS OF RESPTRA TOR USE 

Engineering-Science pol icy provides that no personnel will be permitted to wear a 
respirator without clearance from a physician to do so . The diagnostic protocol for a fit­
to-work classification includes as assessment of the worker's ability to use air purifying 
respirators and SCBAs . The examining physician will have clinical data, including 
spirometry, x-ray, and cardiac-function data as well as physical observations on which to 
base a conclusion. Some individuals , especially those with marginal respiratory and cardiac 
functions, may experience a sense of choking (angina) when using respirators. If this is 
distinct and persistent, the worker should not be allowed to wear respiratory protective 
equipment. A specific conclusion addressing this requirement must accompany the 
worker's fit-to-work statement from the examining physician . 

9.0 EVALUATION OF THE RESPIRATOR PROGRAM 

The respirator program will be periodically evaluated by the Office Health and Safety 
Representative and modified as appropriate . 

The auditing of respirator practices will determine whether the appropriate respirators are 
being selected and worn properly. Examination of respirators in use and in storage will 
indicate how well the equipment is being maintained . The results of periodic 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 distortion in the valve material or valve seat 
(contact warehouse manager) . 
Missing or defective 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 
replacement). 
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 facepiece: 

Rubber head harness: 

Rubber hose : 

Exhalation valve : 

Inhalation valves (APR): 

Speaking diaphram : 

Remarks : 
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Table 6 

Facepiece Inspection Sheet 

Checklist · 

1 9 

ID# : 

Inspected hy : 

0-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 : 

Washing/Sanitizing : 

Operating Instructions: 

Hydrostatic 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 Valve 

O.K. (North): 

Pressure Demand: 

Storage Box: 



respirator storage and use , consultations with wearers, measurements of hazard level s in 
work areas, and medical surveillance of wearers will be revi ewed and analyzed to 
determine the effectiveness of the respirator program . Evidence of excessive exposure to 
hazards will be followed up to determine why inadequate protection was provided , and 
action will be taken to prevent a repeat of this problem . 
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APPENDIX A 

OSHA RESPIRATORY PROTECTION STANDARD 

(29 CFR Part 1910.134) 
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OC(TPATIO;\' -\L SAF[TY A'\D HEALTH STA~DARDS 

SL APART I - PERSO:\'AL PROTECTIVE EQUIPME:\T 

1(odr of Federal Regulations, Title 29, Chapter XVII, Part 1910, S ubpart I; 36 FR 

10-166, '\lay 29, 1971; amended at 36 FR 15105, August 13, 1971; 37 FR 22231. 
October 18. 1972; republished at 39 FR 23502, June 27, 1974; standard pron-;1on 

moked at 4J FR 49726, October 24, 1978; amended at 49 FR 5322, February 10, 1984 1 

Subpart I-Personal Protective 
Equipment 

§ 1910 . 132 Genera l requirements. 

(a> Application . Protective equipment. 
including personal protective equipment 
for eyes , fa ce. head . and extremities, pro­
tective clothing . respirato ry de\'ices. and 
protecti\'e shield s and barriers . she.II be 
provided . used. and maintained in a sani­
tary and rel,able condition wherever it 
is necessa ry by reason of hazards of 
processes or environment . chemical haz ­
ards. radiological ha zard s, or mechanical 
irntants encountered in a manner capa ­
ble of causing injury or impairment in 
th e funcuon of a ny pa rt or the body 
through absorptio n. inhalation or phys­
ical contact . 

1 b1 Emplo! ·ec -owned equipment. 
Where em ployees pro l' ide their own pro­
tective eqwpment . the employer shall be 
responsible to assure its adequacy, in ­
cluding proper ma intenance, and sanita­
tion of such equipment. 

<c> Desir;n . All personal protective 
equipment shall be or safe design and 
construction for the work to be per­
f onned. 

§ I ' 10 . 13 3 F., c end face protection. 

<al General. <I> Protective eye and 
face equipment shall be required where 
there is a r t asonaol e p ~obability of in­
Jury that car. be prevented by such equip ­
ment . In such cases. employers shall 
make con \·emently avai lable a type of 
protector suitable for the work to be 
performed. and employe~s shall use such 
protectors. No unprotected person shall 
knowingly be subjected to a hazardous 
environmental condition . Suitable eye 
protectors shall be provided where ma­
chines or operations present the hazard 
of flying objects. glare . liquids . injurious 
radiation, or a combination of these haz­
ards. 

12 1 Protectors shall meet the follow ­
in g minimum requirements : 

( i > They shall pron de adequate pro­
tection against the parti cular hazards 
for which they are designed . 

1 ii> They shall be reasonably comfort­
able v,hen worn under the designated 
conditions . 

<iii, They she.II flt snugly and shall not 
unduly inte rfere with the movements of 
the wearer . 

<iv> They shall be durable . 
(vl They shall be capable of being 

disinfected . 
<vi > They shall be easily cleanable . 

(\iil Protectors should be kept cle&n 
and in good repair. 

< 3 , Persons whose vision requires the 
use of corrective lenses in spectacles, and 
who are required by this standard to wear 
eye protection, shall wear goggles or spec ­
tacles of one of the following types: 

<i> Spectacles whose protective lenses 
provide optical correction. 

<ii> Goggles that can be worn over 
corrective spectacles without disturbing 
the adjustment of the spectacles. 

(iii> Goggles that incorporate correc­
tive lenses mounted behind the protective 
lenses . 

< 4 > Ev.ery protector shall be distinctly 
marked to facilitate identification only 
of the manufacturer. 

< 5 > When limitations or precautions 
are indicated by the manufacturer, they 
shall be transmitted to the user and care 
taken to see that such limitations and 
precautions are strictly observed. 

< 6 l Design, construction, testing, and 
use of deviceJ for eye and !ace protection 
she.II be in accordance with ·American 
National Standard for Occupational and 
Educational Eye and Face Protection. 
Z87 .l-1968 . 

§ 1910 . 134 R e~ pirutory protN"tion . 

(al Permissible practice. (I) In the 
control of tho3e occupational diseases 
caused by breathing air contaminated 
with harmful dusts. fogs , fwnes, mists. 
gases. smokes. sprays. or vapors, lhe pri­
mary objective shal l be to prevent at­
mospheric contamination . This she.II be 
accomplished as far as feasible by 0.<:­
cepted engineering control measures (!or 
example. enclosure or confinement of the 
operation, general and local ventJ..lation. 
and substitu,1on of less toxi c materials) . 
When effective engineering controls are 
not feasible , or while they are being in­
stituted , appropriate respire.tors shall be 
used pursuant to the following require­
ments . 

(21 Respirators shall be provided by 
the employer when such equipment Ls 
necessary to protect the heal th or the 
employee . The employer shall provide 
the respirators which are applicable and 
suitable for the purpose intended . The 
employer shall be responsible for the 
establishment and maintenance of a res ­
piratory protective program which shall 
include the reguirements outlined In 
paragraph ( bl of this section . 

<3> The employee shall use the pro­
vided respiratory protection in accord­
ance with instructions and training 
received . 

<bl Requirements for a minimal ac­
ceptable pro9ram . < I l Written standard 
operating procedures governing the se­
lection and use of respirators shall be 
established . 

C2l Respirators shall be selected on 
the basis of hazards to which the worker 
is exposed . 

<3 > The user shall be instructed and 
trained in the proper use of respirators 
and their limitations . 

14) !Removed ) 
[1910 .134lbl(4J deleted by 49 FR , J 22 . Feha :­
ary JO, 1984) 

151 Respirators shall be regul arl y cleaned 
and disinfected . Thos'! used by more 1han 
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11/1 , • \·. 11r !·: :I , Ji.i :; : .. . l/1t1/ 1l\il.,'.f lh t:lt• d l) , •\ ! 11'1 

d 1:-.t1d, ·t. li'd ,d1, -r •·. ich u .... , . 
i !'I 111 1 ~- lll 11t fiJ , t!' l ••!l, L •i! ,,._ 4q FH ~,:c:.: !·, ·!•-
' 11.1!". J11 l \P~-l ! 

1r, 1 R esp irnco rs shull be s tored in a 
co n H n, cnt. -cle .1n. a nd sanitary location . 

17 l Res p! ra tors used routinely shall 
be 1nspcc ted durin g clea ning . Worn or 
d ~te n oratcd par ts shall be replaced . Res ­
nirat ors fo r em en:e ncy tL,e s uch a s self­
co nta111ed de vices shall be thoroughly 
inspected a~ leas t on ce a month and after 
e ~ch lL, e . 

18 1 Appropriate surveillance of work 
are a conditions and degree of employee: 
e xpos ure or stress shall be maintained . 

19 1 There s l:all be regular ins pe ction 
a nd eva luation to determine the con­
tinued efTectiveness of the program . 

l 10, Perso:1 , should not be assigne d 
to tasks requi r ing use of res pirators un­
less it has bern determined that they arc 
phys!cal!y a!ile to perform the work and 
use the equ11'Jmcnt The local physician 
s hall detcrm :nc 1•: I1a t health and physical 
conditions are pert inent. The respirator 
u ser' s medica 1 s ta t us should be re1•iewed 
penodicall y 1 !er in s tan ce. annua!\y1 . 

, 11 J Appro;·rd o r accepted respirato rs 
s lia,! be used ·.•:hen :.hey arc available 
The res;Jirato r furni s hed shall provide 
a1equate rcsp:rato r .v ;.irotecUon again s t 
the particuiar ha zard for which it is 
desigr.ed i1 •, a ~c·o , dan cc ll'ith standards 
establislier.J h:: ,: .. !"!'l;JCtc nt authorities . The 
L'.S . Depart!l:e :11. (J f Int•_•r;0r, Bureau of 
;-..1ine.;, a1,c: th e L'.S . Department of Ag:-1 -
culturc ai-c n ':·og:-i 1zcd a s such authori­
ties. Althout;h re sp i rators -listed by th e 
U.S . Depanmer, , of Agriculture continue 
to be accept ,, t;; e for protection against 
spi'ci!icd pesu ~; des . Lhe U .S . Departmen, 
of the In tenor, Bureau of Mines, is the 
agency now resµonsible for testing and 
approl'!ng .pe:, ti c,de respirators . 

, r I Scleclio11 of rcs!)irators. Proper 
selection of resc1rators shall be made a c ­
cording to Lhe gu idance of America n 
Nationa, Sta1 .. ia ?· d Practices for Respira­
tory ProtecLon ::'.88 .2-1969. 

<dl Air qua/1 / 11. < I 1 Compressed air. 
compressed oxy,:cn . liquid air , and l·iquid 
oxygen used fo r respiration shall be of 
high purity . O x qien shali meet the re ­
quirement.s of th e Un ited States Pharma ­
copoeia for med ic al or breathing oxygen . 
Breathin g air s hall meet at least the re­
quirement.s of the s pecification for Grade 
D breathing air as described in Com­
pressed Gas Association Commodity 
Specification G - 7.1- 1966 _ Compressed 
oxygen. shall no t be used in supplied-air 
respirators or in open circuit self­
conta ined brea t h !ng apparatus that have 
previously used compressed air . Oxygen 
mu.~t ne,·er be used with air line 
respirators . 

c 2 1 Breathing a ir ma" be suppl!ed to 
respirators from cylinders or air 
compressors . 

1 i l Cylinders s hall be tes ted and main ­
tained as prescribed in the Shipping 
Container Spec ification Regulations of 
the Departme nt of Tran sportation 149 
CFR Part 118 l . 

!ii> The compressor for supplying air 
shall be equipped with necessary. safety 
and s tandby devices . A breathing a_ir-

tyne co :n;,rcssor sha :1 h~ used Comrres ­
:;o rs ~11a :1 lJC construc ted an d situ ated 
-~•J 11 :, t0 a \'C;;d e11tr :: c, '. c,:;:i ta:c1::1 atcd a ir 
1~~t11 th(' sy ..... Le111 n ~d .::; u it ab le ::: - i1nc a u­
;, u r ify1r, 1; s,, rlJ<?nt bed., anc f: itc,·s rn­
., , a ilcd to fu r ll icr as:\u rc b,eath 1ng a ir 
q ual, t.,· .'\ rec f'1 ve r of , u~ <:J P:,'_ ca paclly 
tr, en a bl e the res pirato r wea , er lo esc ape 
~:- on1 a conta.n ;nhtcd ?. tm .")~ ph cre 1n 
t'J'11t of. ro 1nprc.~sor fa1lu:P . 2..:: d alar ms 
to 111d1cate comp re,so r fa ; iure and 01·er­
he a t1n g sh all be in s tall ed in ttle sys tem . 
If a n 011-lub ri cated co mpre ,so r 1s used, 
, t shall h al'e a high - temperat u re or car­
bon mo no xide alarm. or both If onl y a 
lug li -tempera ture a lar m is used. t he a ir 
fro m til e co mpresso r s:-i a ll be f requentl y 
tes ted for ca rbon m onox ,d c to insure 
th at 1t mee ts th e s pe c1 fi cat1ons in sub­
oarai; ra pil , I i 0f this pa ra gr a ph . 

13, Air line couplings sha ll be m com­
nat:ble with outlets for other gas sys ­
te ms to prel'ent inadl'ertent ser·:i cing of 
a , r line respirators ll'lth n c,n resp1rable 
gases or oxygen . 

14 , Bre a th in g gas con tainf , 5 sha ll b( 
m:trked in ac~ordance •.1: it;-, ·" :nericar. 
Nat iona l Sta ndard :v1 eU10d of Mark in[' 
P ortabl e Com pressed Gas Containers t( 

Identi fy t he Material Conta1:-ied . Z48 .l-
1954 . Federal Specification BB-:\-1034a . 
Jun e 2 I. 1968. Air , Comp ress ed for 
Breat.lung Purposes: or In ter:m Federal 
S;wr ifica t 'on GG-B-0067 5b. ·" ;.ir il 27 . 
1965 . Brea th ing Apparatus. S e! f-Con­
ta: ned . 

•e l Use 0.1 respirators. , ! , S tandard 
procedures shall be de veloped for resp1 -
ra t.or use . Tiiese sho·uld inciuc: e all infor­
mauc n and guidance necessa ~:: ,·o r their 
proper sc iectJon, use. a nd ca,e P0ss1ble 
eme rg enc y and rout:ne u., e., o: respira­
tors , hould be anticipated a r: d planned 
fo r . 

121 The correct respira to~ shall be 
s;),'r i!ied for each .,i ob . The resp•rato r 
ty µe 1s usually specified in t:,e -.,·a rk pro­
cedures bv a qualified ind ;\·[ dual s uper-
1•isi ng tile res piratory pro tec:: ·:e ;J rogram 
T iie indi ·:i dual issuin g t hem sh all be 
adequat e!~· ins truc ted to insu ~e that th e 
r. 0rrer.1 res p1ra1or is issueri 
!1~ 111 !34I ell2I amended b" 49 FR 5322. Feb-
ru~J"\ 10. 1984J . 

13 J Written procedures sha: , be pre­
pared covering safe use of resp irators in 
dangerous atmospheres that m igh t be 
encountered in normal opera :1 ons or in 
emergencies . Personnel shall be familiar 
with these procedures and t:: e a1·:1.Uable 
resp irators . 

ii l In areas where the wea~er, with 
fa ilure of the respirator , cou ld be over­
come by a toxic or oxy gen -deficien t 
atmosphere . at least one ad ditio nal man 
s hall be p rese n t. Communicat:0ns, visua l. 
l'oice . or s ignal line I shall be m a mtained 
between both or all indil'iduals present . 
P lanning shall be such that on e individ­
ual will be unarrected by an\· l!kel y inci­
dent and have the prope r rescue equip ­
ment to be able to a ssist the o ther <s> in 
case of emergency. 

< ii l When self -contained brea thing 
apparatus or hose mas ks .w ith blowers 

REF ERE N CE FIL E 

a re used ::1 a tmosp!1crrs Immed ia te ly 
r.Ja n ,:erous to !i:e or lll'a! i11 . !-: a11dbl' m en 
n1u st hr pr t'., c::~ ·., ·1t ~1 ·- :i:~ :1'.)!'2 re~cuc 
C(ju1;>rncn:. 

, :ir.• Pc;·:-.o n " Ll .:. :ng l't: :· ;: i:;: rc.1;J:rJ.Wr~. 
111 a tmosphere, ::nmed,:tt£1y iiazardou~ 
to li fe or heait!1 si1 :l!I be eq111ppcd -.,·1l1 1 
safe ly h a rnesses a :1d sa fct:: l ines fo r i1 f t­
ing c,r rem o\'111 1: ;i•' r., 011 .. i~om ll a;::;rdow, 
atmosp lle rPs o ~ uth c r and Pqu11·a len t 
prov1s1ons fo:- t he ~esc uc 0: pe rso ns fro m 
haza rdous atm os;1he r r ., s t13II be used . ,A, 

s tand by r,1an or m e n with ~ulla b!e se lf ­
conta ined brea thi n g appa ra tus s hall be 
at tile neares t fr es h a ir ba se fo r em er­
gen cy rescue . 

14 1 Res nirnt ory protecti on 1., no hel­
ter than th e res pirator in use, even 
though it 1s worn consc1enuous ly . Fre­
quent random ins pections shall be con ­
ducted by a qual ified ind ividual to as­
s ure that respira tors arc properly se­
lected, used, cleaned, and maintained_ 

(5) For safe use of an y respirator, it 
is essential that the user be nroperly in ­
s~ructed in its selection , use, and main­
tenance. Both su per \' iso rs and workers 
shall be ~o ins trucr.e d by competent per­
sons . Tra in in g shall pronde the men an 
opportunity to h.1 ndl c tlie respirator, 
have it fitted p~OiJerlr. tes : i ts iace-piece­
to-face seal. we ar ,,_ in normal air for 
a long famlliar it1· period, 2.nd , finally, 
to wear it in a tes t atmosphere . 

<i l Every re spira tor wearer shall re­
ceive fitting m s, ruc uon s ,1Jc!uding dem­
onstrat i01is an d pracu ce in how the res ­
p1~ator should be worn . how to adjust it, 
and how to dete nrnne 1[ 1l fits properly . 
Respi r ators shal, not be v:orn when con­
ditions prevent a good face seal. Such 
conditions may be a growth of beard, 
sideburns, a skul l cap that proJects under 
the facepiece , or temple p ieces on gla.sses . 
Also, the absence of one or b0th dentures 
can se riously afTec t the fi•. of a facepiece. 
The worker ·s dili gen ce in observmg these 
factors shall be el' aluated by period.Jc 
clleck. To a ss.Jre n roper protection, the 
facep1ece fit sha ll be checked by the 
wearer each time h e puts on the respira­
tor . Thi s may be done by following the 
manufacturer 's fa ce piece fitting instruc ­
tions . 

(ii> Pro\·id ing respira tory protection 
for individuals v:ca: ·ing co r recuve glasses 
is a serious prob;em . A proper seal cannot 
be establis hed if the temple bars of eye 
glasses extend through the sealing edge 
of the full facep iece . _'I.:; a temporary 
measure, glasses with short temple bars 
or without temple bars may be taped t-0 
the wearer's head Wearing of contact 
lenses in contamina ted atmospheres with 
a respirator s hall not be allowed . Sys­
tems have been developed for mounting 
correc t ive lenses inside full facepleces . 
When a workman must wear correcti ve 
lenses a s part of tile fa ~cniece , the face ­
p iece and le nses shall be fitted by quali ­
fied individuals to provide good vision. 
comfort, and a gas - tight seal. 

< iii l If correcti\'e spectacles or goggles 
are required. they s hall be worn so a.s 
not to a fTect the flt of the facepiece . 
Proper selection of equipmen t wlll mini ­
mize or a void th is p roblem. 

<fl Maint enance and care of respi r a ­
tors . < l J A program for m a lntenance and 
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earl'.! c f :·c-.;11 r:lv,:·.; s !1f\ll he n :1 j·~~ ted to 
the t :,;>'.: e,i p: ,.:.t, work!: :~ u :1::: t1 0n s , 
:i:i· I 11~ · , :·: 1

~ J·.,:, :J. ·1 : ~ ! ~! .,. '.i !' i •-: !~1dc 
',• '' I : ,• ) •,-. . ' ] •::\1 I.,;• 

•: 1 f: ... ; , r;.· . 1:l fc., r J :..· il. L l ."", r ; . •j_::lil! l!.< 

1 i: l (. . ·· 1 : 1:;1 :➔_ .t ! ld G.· 11 : : , t.i . 

r ,;I , :> ~a ·r. 
1 1·;~ ~: ·.1 :·.:;;c-

f·>.p1 !p :••, ::t -: !~ --; ~ ' •1· Pl•.,;:-:... I;: f l!, l : '.l i.cl: : L ·•:.... 

tt) ;, .... ,_ .1:11 i:. -:. 'H :~;. 11~~ c ff ccl.i -.·c 1i r- _;_ 

, 2, 1 11 ,\: i rcsp 1:-:llo: s ~11:i. ll llc in­
spectr.d rou '. 111 c- ly before and :1flc r eacl, 
use. ·°' rc 0 p:r:it0 1· t hat ts nu t routinel y 
u<c ct bu\ is ;:p:i ~ read y for e1!1C rgcncy 
LL,•: ., ll~.ll b-~ !!:c:1cctcd after e.1c!l 1; s c 

and a t 1c:1, : ::: :: ,:l~I y to :1 °s t11 c ll1 :\t, i , i s 
In -:atis::ic tory \':0 rk in !S c ,Jnd it iu :1 . 

11i, S r. If- contained brealhin:: e.:,paru­
tu s ~ha ll be 1: 1, ::ected mo:1L: : I:,·. :\ ir a :·,, J 
oxygen c:; I! ndcr.; 0l1:ill be fully cl~J ;·;;d 
il cr: ord1 11 :: to ti'. :~ m;inufactu!·cr·s ins tru ~­
ll un., . IL s ll al l be determi1:c ::I that t!1~ 
~e gu12.t r,~ a:1d wa rning d CViCC :, fun c t: 0:1 
prope rl y. 

<JiJJ Re sp irator inspectlur. s hall Ir.­
elud e a check of the tightn ess of con ­
nec •.1um a nd t he conctitton of the fa ce­
p!ece. llch c: b;i nds, va l \'es , connecting 
tube . and ca:11:; te rs . Rubber or ela s tomer 
pa rts q1 a! I be ins pected for p! lab1l1t:; 
and sn:n s o f deterioration . Stretcll!ng 
and marnpulat1ng rubber or elastomer 
parts wi th a massagi n g action will keep 
th em p lia b!f! r.nd flex ible and pre\·e nt 
then! from tak:ng a set. during storage . 

1 iv l A rec o rd shall be kept of in.,pec­
t !on d;ites and findings for resp irators 
maintained for emergency use. 

<3 ! Routin~ly u sed respirators sh all 
be collec:ed, cleaned. and disinfected a s 
frequ ently as necessary to Insure that 
proper protection Is provided for th e 
, ... . ,ir,· • _R,-, p,rillor~ milinl a in ed for emngen-
, ... 11,,. ~n ;ill he cl1,a ned and disinfeci ed il fl•!r 
I ',!I !1 I I.S i• 

i : ' 11 11 :1 -l if11 :11 ,1m t: ndf'd b \· 49 FR 53 22 . Feli­
! l! ,1 ~ !11_ i~ Jf34 j 

C4 i Replacemtnt or repairs shall be 
done onl y by experienced persons with 
parts designed for the respirator . No 
auempt s hall be made to replace com­
ponents or to make adjustment or re­
p::.lrs beyon d the manufacturer's recom­
mendat ion s . Reducing or admission 
valves or regulators shall be returned 
to the manufacturer or to a trained 
technician for adjustment or repair . 

< 5 > < I l After Inspection, cleaning, 
and necessary repair, respirators shall 
be stored to protect against dust. sun­
li ght, heat , extreme cold , excessl\'e 
mo!stme, or damaging chemicals. Res­
pirato rs placed at stations and work 
areas for emergency use should be 
quickl y acces.\ible at all times and 
should be stored ln compartments bu1\t 
for the pur.pose . The compartments 
should be clearly marked . Routinely 
u ·r.! rc.;,; ir .~1 ~ ::;, -; uch I'S c.ltL;t re, )'.-1 -

to :- .==i . 1:1: ty b 0 r :.t .~..: .:: 1:1 J1l~ .r.t1c !, .:. .. -~ - Hc..-:­
p :: ·:1 t ·~ :.; ;_~1 :·1:: -:1 I'')~ be ;, to rcd lil Sll l : l 

;1!a ,•r,; :-' <; ~c,r ·: ;· __; Pr t. oo l l, '),:c ; 11;1 l ("':,c:; 

· .-:: ~1...: ·e: !n CL: , . . :. : c .-: .· "i ,,r C' :lll •).:"i . 

1: 1 r~ c-: ,J .. . · ·. ~ :,ou!,J :: 2 J.' J.c ;:ct l or 
· ~n :! so 1: · .. ,t ;:- , '. ·· ,;:c;:: ·~ce a1 1d (:'<llr. l:1. ­

L. ,.: 1 •:;i, ·:e · .. :1 :··- ·. ' ;1 a n .:,;· 1:1A.l po.~ iti o 11 
~111 ! fu1:d ir. ;1 ·:.: · 1 :1r, t b2 t: :;p~.ireJ t; ,· 
l !:-~ ,·::i , :u: .1 1; r Sc :•,, ·,;:: in a :1 rtb nor::1:i l 
PJ~1 : :::. :1. 

(1 11l Il! .; t1 u-: , :c :, .; f.., r prope r storage 
o f c::1e:rgcncy r .. "~: .. ·~~ -=·:: .. such as gas 
m asks and 3,-i'.-c ,:, .1!.;li ne, l breathin g 
appa rat us. arc fou ~d In "use and care" 
11 1;1, r uc ti o1, ; u·-·. :, :· 1 1110 unt~, I Inside the 
carr y in;: case l;d . 

<g 1 ld e11 U ri caliu 'I. of st!lS ,:insic canis­
ters.< I 1 Til e pn c. '.~ r; mc::i ns of identify -
11 16 a g~s ma, k carnster shall be by means 
of properl y \\·orded la bel s . The secondary 
mc::im of identifying a gas mask canister 
s h all he by a color code . 

<2 l All who i.0 s1.:e or u se !(as masks fall-
111g wit l, in the scope of this section shall 
sec th:it all ga s ma s k ca ntsters purchased 
or used by them are properl y labeled and 
colored in accord a n ee w ith these require­
ments before they are placed in service 
a nd that the lab el s and colors are prop­
erly malntalr.ed at all times thereafter 
until the cani; ters have completel y 
se rved their purpose . 

<3 l On each Cil!1iste r shall appear In 
bold letters the follo wln g: 

(1 1-
Canl ster for- ·····--· ·- · ·- -------·--- - -·-­

(Name !or atmos pheric contamlnant) 
or 

Type N O as ~!ask Canister 

c ii l In addition. esse ntially the fol ­
lowing wording shall appear beneath the 
appropriate phrase on the canister 

TABU: 

A tmolphM"lc C01\tamlnant, to be protected 
aqalnlt 

Acid gases __ _____ . _____ ______________ ___ _ _ 
Hydrocyanlc acid gas ____ __ ___ ____ ________ _ 

Chlorine gas __ _ · - _______ ____ ___ _ -----_. __ _ 

Organic vapors ___ __ . _. ____ - - - ______ - - ---- -
Ammonia gas _______ ___ _ . ____ - - - -- ------ __ 
Acid gases and ammonia gas _____ ___ ___ ___ _ _ 

Carbon monoxide ______ ___ ___ __ _____ _____ _ 

Acid gases and organic vapors_ ____________ _ 
Hydrocyanlc acid gas and chloroplcrln v!lpor _ 

Acid gasts, organic vapors , and ammonia 
gases. 

Radioactive materials . excepting tritium and 
noble gases. 

Particulates (dusts. fumes . mists, fogs, or 
smokes) In combination with any of the 
above gases or vapors . 

All of the above atmospheric contaminants __ 

!alic l: ·· !-'or r e~ri1 ratory prnt~'-~ lo n tn at ­
n :c, .- .: !, c1cs co n 1ain t111{ n ot m o re th:,n 
. __ ___ !Jcr,:c nL by vol ume oL _____ . ___ . 

<~L1:nc v f :.i,:~1 0:;p heri c contami nant) 
l 111 1 I Revoked I 
( ~J Carn ; ters having a specia l hl gh ­

e0ic1ency liltc r for protection aga in.st 
radio nucl ld es and o th er hi eh ly tox ic par­
tic ul a tes ,:t1:i ll be !Jbeled with a s ta te­
ment of th e type an d degree of protec ­
tion :i ffordcd by th e filter. The labe l 
sh a ll be affixed to the neck end of . or to 
th e gray s tnpe whi c h LS around and near 
th e top of, the canister. The degree of 
protectton s h a ll be marked as the per ­
cent o f pc11etra lion of the can is t er bv 
a 0 .3 - micro:1-dia m e ter dloctyl µhtl1alate 
i DOP1 s m oke at a fl ow rate of 85 liters 
per minute. 

<5l Each canister shall have a label 
warning that ga.s masks should be used 
only in atmospheres containing s uffi­
cient ox ygen to support lite (at least 16 
percent by volwne >, st nee gas mask 
canisters are only des igned to neutralize 
or remov e contaminants from th e air . 

<6> Each g;is m ask canJster s h all be 
painted a dis tinctive color or combina­
tion of colors indicated in Table I- 1. All 
colors used sh all be such tha : tllev are 
c learly Identifi a bl e by the user · and 
c learly distinguish a ble from or,c: a!lother 
The colo r coati ng used shall offer n h1i;h 
degree of res istance to chipping, sca lin g. 
peeling , blis t e~ mg, fad.ing, and the effect.;; 
of the ordinary atmospheres to which 
they ma y be exposed wider norma l con ­
ditions o! storage and u.se . Approp n ­
ately colored pressLLre sensit ive tape 
may be used for the stripes . 
!Section 191 0 !341g 11 3Hiii I revo ked a t , :1 
FR 49nfi Octobe r 24 . 1978. 19 78 . eifec t"·c 
i'<ovember 24 . 19781 
l-1 

Color3 a.,slgned • 
White. 
White with '/, - Inch green stripe completel y 

around the can!ster near the bottom . 
White with •.-, •Inch ye llow stripe completely 

around the can:ster near the bottom . 
Bla ck. 
Green. 
Green wtth 1 •• ,- lnch whtte str ipe complete ly 

around the cani ster near the bot tom . 
Blue. 
Yellow. 
Yellow wtth 1.,- tnch blue stripe complet.,ly 

around the canister n ear the bottom . 
Brown. 

Purple (Magenta ) . 

Canister color ror con tft.mlnant , as designated 
above , with 1,, -tnch gray stripe completely 
around the canister near the top . 

Red with V,-tnch gray str ipe completely 
around the canister near the top. 

•Gray ehall not be ass igned as the main color for a canister designed to re move acids or 
vapors . 

NoTJ:: Orange shall be used as e. complete body, or stripe color to represent gases not 
Included In thl.s table . The user wlll need to reler to the canister label to determine the 
degree of protection the canister will a!Tord. 

5- 10-84 
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§ 1910. 135 O ccupalion :o l head prolec ­
tion. 

Hr! m et.< for the protec ti on of head.s of 
occu;:iat1on :i.l worke rs from impac t and 
pcnc~ra uon from fa llinR and fly in g ob­
Ject.\ an j from J;m1 ted electri c shock and 
burn sll all meet the requirements and 
spec 1flca u ons es tablished in American 
Nuuo nal Standard Safety Requirements 
for Industrial Head Protection , Z89.l-
19 69 . 

§ 1910 . 13(, V cc upational foot protec ­
tion . 

Safety-toe footwear for employees 
shall meet the requirements and specl­
fica t1ons in American National Stand­
ard for Men 's Safety-Toe Footwear, 
Z4 l.l - 1967 . 

§ 1910. 13 i Electrical protective de,·iccs . 

Rubber protective equipment for elec­
trical workers shall conform to the re­
quirements established In the American 
National Standards Institute Standards 
as speci fied in the following list : 

Item 
Rubber In s ulating gloves_ 
Rub ber matting for use 

a rou nd clectrl c 
npparatu s 

Standard 
J6 .6-1967 . 
J6 .7-1935 

(Rl962) . 

Rubber 1e1 s· , Ja t1,-, g 
blankets. 

Rubber Insulati ng hood s_ 

Rubber lr,:, i..lu~:ng li ne 
hose 

Rub ber l nsulntlng 
slee\' es 

J6 +- 1970 . 

J 6 2-1950 
(Rl962) . 

J 6. l-l950 
I Rl962i 

J6 .5- l 962 . 

§ 1910. 138 Eff ective dale,;. 

<a l The p ro v1s10ns of this Subpart I 
shall become effective on August 27, 1971 , 
except that : 

< 1 l An y provision in any other section 
of this subpart which contains in itself a 
specific effective date or time limitation 
shall become effective on such date or 
shall apply in accordance with such 
limitation ; and 

(21 If any standard in 41 CFR Part 
50-204 , other than a national consensus 
standard incorporated by reference ln 
§ 50-204 .2 <al < 1 l , is or becomes ap­
plicable at any time to any employment 
and place of employment. by virtue of 
the Walsh-Healey Public Contracts Ac;t, 
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,onol Safe t y & He alth R e port e r 

kEFERENCE F ILE 

shall be anµ l1ca ble to su,:1 e m ploy ment 
and place of em pl oyment. on the same 
rta te 

S ,·.· Sou ri; c 

19 10 132 .... . 4 1 C FR 50 - 204 .7 . 
1910 13 3 \a) __ . A~S l 287 .1- 1968 . E ye ancl 

Fu cc P rotec tion 
1910 .134 - ----- AN S I zaq _2- 19 69 . St aodnrd 

Prac tice fur Hespl ra tory 
Protec li o n 

191 0 .134 ANSI K1 3 . l-1967 . lnden t!-
Tabl e 1- 1 tlcatl o o ot Gas Mas k 

Ca n iste r . 
1910 .135 --- - -- AS NI Z89 . l - l 969 . S afety 

Requlre mcn t..s fo r Indus ­
trial Head Protect io n . 

191 0 .136 ANSI Z41.1 - l967 , Men's 
Safety-Toe Footwear. 

1910 .137 ANSI zg 4--1968. Ventila -
ti o n and Safe Prac tices 
o! Abrasive Blasting Op­
erattoos . 

§ 1910.140 :-1andards organiza1ion,. 

Specifi c sta ndards of the followln::: or­
ganizat10n h a"e been referenced in thJs 
part . Copies of the referenced materials 
may be obta ined from the issuing or­
ganization . 

Ameri can Nati on a l Standards Insti tute 1430 
Broadwa ;·. Ne w York. NY 1001A · 
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This Chemical Data Acquisition Plan (CDAP) has been prepared for the CERCLA Expanded Site 

Investigations (ESI) at fifteen 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 ESL 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). 

Engineering Science, 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 fifteen SMWUs. 

Matrices to be sampled and analyzed during the ESI include soil, 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 . 
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3.0 CHEMICAL DATA QUALITY OBJECTIVES 

3.1 PROJECT OBJECTIVES AND SCOPE 

Specific project objectives include: 

• Determine if there has been a release of hazardous constituents from each of the fifteen 

SMWUs and 

• Determine background levels of constituents of concern 

• Determine sources of contamination to the best degree possible based on the data 

proposed in the Workplan. 

The investigation of the fifteen SMWUs will involve sampling of soil, 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 OBJECTIVES 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: 
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• Completeness is defined as the percentage of measurements that are judged to be valid 

measurements. Factors that negatively affect completeness include the following: missing 

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 Engineering 

Science and Engineering Science's subcontractors during the course of the ESI of fifteen SMWUs 

at the Seneca Army Depot. 
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4.0 AE CONTRACTOR PROJECT ORGANIZATION AND FUNCTIONAL 

AREA RESPONSIBILITIES 

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 fifteen SMWUs at SEAD requires the combined effort of three firms. 

Engineering Science 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. ES 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. ES is also responsible for the preparation of all final evaluation reports. 

Mr. Michael Duchesneau, P.E., the Engineering Science 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 Engineering Science. 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 5-2 of Section 5 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 
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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 Engineering Science'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 Engineering Science concerning sample handling, 

applicability of EPA methodologies, and interpreting analysis results and for communicating 

requests and information from Engineering Science 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 LISI' 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 LOCATIONS 

The sampling locations for each SWMU are described in Section 4 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 laboratory 

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 aqueous samples 

are being contaminated during transit or sample collection. Trip blanks pertain only to 

aqueous 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. 

5.4 SAMPLING AND PRESERVATION PROCEDURES 

S.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 precleaned sampling glassware 

and containers will always be used. 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 Protocols {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 (or prepreserved 

bottles will be used) and carry equipment (ice and coolers) to keep the sample below 4°C ( + /-
20C) during the day. The only type of preservation used for soil samples is storage at or below 

4°C ( + /- 2°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. 
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REQUIRED CONTAINERS, PRESERVATION AND HOLDING TIMES 

Maximum 
Holding 

Containers 1 Preservation Time 

I. Groundwater, Surface Water, Oil, and Other Liquids 

1. Mercury p2 HNO3 TO pH<2 28 days 
2. Metals, except Mercury p2 HNO3 to pH<2 180 days 
3. Explosives GJ Cool, 4°C 7/40 days4 

4. Volatiles G1 HCL to pH< 2,4°C 14 days 
5. Semi-Volatiles a6 Cool, 4°C 7/40 days4 

6. Pesticides/PCBs a6 Cool, 4°C 7/40 days4 

7. Fluoride p None Required 28 days 
8. Nitrate P,a Cool, 4°C 2 days 
9. Total Petroleum Hydrocarbons a6 HCL to pH< 2,4°C 28 days 
10. Radioactivity p8 HNO3 to pH<2 6 months 

II. Soil, Asbestos, and Other Solids 

1. Mercury as Cool, 4°C 28 days 
2. Metals, except Mercury as Cool, 4°C 180 days 
3. Explosives a6 Cool, 4°C 7/40 days4 

4. Volatiles G1 Cool, 4°C 14 days 
5. Semi-Volatiles a3 Cool, 4°C 7/40 days4 

6. Pesticides/PCBs a3 Cool, 4°C 7/40 days4 

7. Fluoride p None Required 28 days 
8. Nitrate P,a Cool, 4°C 2 days 
9. Asbestos a6 None Required None 
10. Radioactivity p8 None Required 6 months 

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 
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 
8 8 oz. high density polyethylene bottle for solid samples, 2L HOPE bottle for liquid samples. 
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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). 

5.4.3 Details of Samplini: 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 lab will be COE/MRD approved analytical laboratory. The QC program for 

this ESI on 15 SMWUs includes the collection of field replicate 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 

cooler shipped daily containing water samples to be analyzed for volatiles. Equipment blanks will 

be collected at a rate of 1 per day. 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. 

The QA laboratory will be the Missouri River Division. The QA program for this ESI on 15 

SWMUs includes the collection of duplicates, a background soil sample, rinseates for water 

samples, and trip blanks. QA samples to be collected include duplicates at a minimum frequency 

of one per twenty samples (5% ), a background soil sample split from a background location, 

rinseates at the rate of one per day for water samples, and trip blanks at a rate of one per shipping 

cooler containing water samples to be analyzed for volatiles. 

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 
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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 or peristaltic pump with Teflon tubing. 

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. In 

every situation possible QC duplicates for the COE/MRD approved analytical laboratory and QA 

replicates for MRD will be collected at the same site. 
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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 

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. 
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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 fifteen SMWUs. 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 persons on-site 

• 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 

S.S.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 
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• 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 CUSTODY 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 PROCEDURES 

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 SIDPPING 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. 
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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 15 SMWUs 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 15 SMWUs 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 lnorganics 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; Method 8080 for PCBs in oil using the latest revision; and Method 9310 

for Gross Alpha and Gross Beta. 

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. "Methods for the Determination of Organic Compounds in Drinking Water," EPA 600\4-

88--039: Method 524.2 for Volatile Organic Compounds 

5. EPA Method 901.1, Gamma Spectrometry, from EPA 600/4-80--032. 
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TABLE C-2 
PARAMETER LIST FOR INORGANIC AND ORGANIC ANALYSES 

Preparation Analytical Reporting 
I. Soil and Sediment Analyses Method Method Limits 

(ug/Kg) 
A. Inorganics (T AL) 

i. Aluminum NYSDEC CLP NYSDEC CLP 20,000 
ii . Antimony NYSDEC CLP NYSDEC CLP 6 ,000 
iii. Arsenic NYSDEC CLP NYSDEC CLP 1,000 
iv . Barium NYSDEC CLP NYSDEC CLP 20,000 
V. Beryllium NYSDEC CLP NYSDEC CLP 500 
vi . Cadmium NYSDEC CLP NYSDEC CLP 500 
vii. Calcium NYSDEC CLP NYSDEC CLP 500,000 
viii. Chromium NYSDEC CLP NYSDEC CLP 1,000 
ix. Cobalt NYSDEC CLP NYSDEC CLP 5,000 
X. Copper NYSDEC CLP NYSDEC CL~ 2,500 
xi. Iron NYSDEC CLP NYSDEC CLP 10,000 
xii. Lead NYSDEC CLP NYSDEC CLP 300 
xiii. Magnesium NYSDEC CLP NYSDEC CLP 500,000 
xiv. Manganese NYSDEC CLP NYSDEC CLP 1,500 
xv. Mercury NYSDEC CLP NYSDEC CLP 20 
xvi. Nickel NYSDEC CLP NYSDEC CLP 4 ,000 
xvii. Potassium NYSDEC CLP NYSDEC CLP 500,000 
xviii.Selenium NYSDEC CLP NYSDEC CLP 500 
xix. Silver NYSDEC CLP NYSDEC CLP 1,000 
xx. Sodium NYSDEC CLP NYSDEC CLP 500,000 
xxi. Thallium NYSDEC CLP NYSDEC CLP 1,000 
xxii. Vanadium NYSDEC CLP NYSDEC CLP 5,000 
xxiii.Zinc NYSDEC CLP NYSDEC CLP 2,000 
xxiv. Cyanide, total NYSDEC CLP NYSDEC CLP 1,000 

B. Organics 
i. TCL Volatile Organics NYSDEC CLP NYSDEC CLP Table C-3 
ii. TCL Semivolatile Organics NYSDEC CLP NYSDEC CLP Table C-4 
iii. TCL Pesticide/PCBs NYSDEC CLP NYSDEC CLP Table C-5 

•iv. Explosives 8330 CLP 8330 Table C-6 
v. Herbicides 8150 8150 Table C-7 
vi. Volatile Organics 524.2 Table C-8 

C. Other Analytes 
i. Fluoride 340.2 5 mg/kg 
ii. Nitrate 353 .2 1 mg/kg 
iii. Total Petroleum Hydrocarbons 8015 8015 3.3 mg/kg 
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PARAMETER LIST FOR INORGANIC AND ORGANIC ANALYSES 

Preparation Analytical Reporting 
Method Method Limits 

II . Groundwater and Surface Water Analyses (ug/L) 
A. lnorganics (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 

Ill . Oil Analyses 
1. Total Petroleum Hydrocarbon 8015 8015 
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. 
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TABLEC-3 
CONTRACT REQUIRED QUANTITATION LIMITS* 
FOR VOLATILE ORGANIC COMPOUNDS (VOCs) 

Quantitation 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 
Bromofonn 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 
Xylencs (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, however the detection limits achieved will be the best possible. 
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. 

April 1993 V:\ENVIR\.SENECAISWMUPLAN.PIN\APPENDIX.C 



Worllpl■■ ror CERCLA l■-ll1all-■ or 15 S.11• Wul• M■■•r•••I Ual .. 
C~••lcal Data ~lolllo■ Pia■ 
S.■•ca Army De,-~ ll-•lu, New Yuk 

TABLEC-4 

Dcll .. ry O .. tr 0009, Ea1l■«ria1 Sclt■<e ProJ•<I No: 720445-01002 
S•~miltal: Dn R 

CONTRACT REQUIRED QUANTITATIONLIMITS* 
FOR SEMIVOLATILECOMPOUNDS (SVOs) 

Quantitation Limits** 
Water Low Soil/Sediment • 

SVOs (ug/L) (ug/Kg) 

35. Phenol 10 330 
36. bis (2-Chloroethyl) ether 10 330 
37. 2-Chlorophenol 10 330 
38. 1,3-Dichlorobenzene 10 330 
39. 1,4-Dichlorobenzene 10 330 

40. Benzyl alcohol 10 330 
41. 1,2-Dichlorobenzene 10 330 
42. 2-Methylphenol 10 330 
43. bis (2-Chloroisopropyl) ether 10 330 
44. 4-Methylphenol 10 330 
45. N-Nitroso-di-n-dipropylamine 10 330 
46. Hexachloroethane 10 330 
47. Nitrobenzene 10 330 
48. Isophorone 10 330 
49. 2-Nitrophenol 10 330 

50. 2,4-Dimethylphenol 10 330 
51. Benzoic acid 50 1600 
52. bis (2-Chloroethoxy) methane 10 330 
53. 2, 4-Dichlorophenol 10 330 
54. 1,2,4-Trichlorobenzene 10 330 
55. Naphthalene 10 330 
56. 4-Chloroaniline 10 330 
57. Hexachlorobutadiene 10 330 
58. 4-Chloro-3-methylphenol 10 330 

(para-chloro-meta-cresol) 
59. 2-Methylnaphthalene 10 330 

60. Hexachlorocyclopentadiene 10 330 
61. 2,4,6-Trichlorophenol 10 330 
62. 2, 4,5-Trichlorophenol 50 1600 
63. 2-Chloronaphthalene 10 330 
64. 2-Nitroaniline 50 1600 
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CONTRACT REQUIRED QUANTITATIONLIMITS* 
FOR SEMIVOLATILECOMPOUNDS (SVOs) 

. 
Quantitation Limits** 

Water Low Soil/Sediment • 
SVOs (ug/L) (ug/Kg) 

65. Dimethylphthalate 10 330 
66 . Acenaphthylene 10 330 
67. 2,6-Dinitrotoluene 10 330 
68. 3-Nitroaniline 50 1660 
69. Acenaphthene 10 330 

70. 2,4-Dinitrophenol 50 1600 
71. 4-Nitrophenol 50 1600 
72. Dibenzofuran 10 330 

73. 2,4-Dinitrotoluene 10 330 
74. Diethylphthalate 10 330 
75. 4-Chloropheny 1-pheny I ether 10 330 
76. Fluorene 10 330 
77. 4-Nitroaniline 50 1600 
78. 4,6-Dinitro-2-methylphenol 50 1600 
79. N-nitrosodiphenylamine 10 330 

80. 4-Bromophenyl-phenylether 10 330 
81 Hexachlorobenzene 10 330 
82. Pentachlorophenol 50 1600 
83 . Phenanthrene 10 330 
84. Anthracene 10 330 

85. Di-n-butylphthalate 10 330 
86. Fluoranthene 10 330 
87. Pyrene 10 330 
88. Butylbenzylphthalate 10 330 
89. 3, 3-Dichlorobenzidine 20 660 

90. Benzo(a)fluoranthene 10 330 
91. Chrysene 10 330 
92. bis(2-Ethylhexyl)phthalate 10 330 
93. Di-n-octylphthalate 10 330 
94. Benzo(b )fluoranthene 10 330 

95. Benzo(k)fluoranthene 10 330 
96. Benzo(a)pyrene 10 330 
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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 
Water 
(ug/L) 

IO 
IO 
10 

Limits** 
Low Soil/Sediment • 

(ug/Kg) 

330 
330 
330 

Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for semi volatile 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, however the detection limits achieved will be the best 
possible. 

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. 
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CONTRACT REQUIRED QUANTIT A TI ON LIMITS* 
FOR PESTICIDES AND POL YCHLORINATED BIPHENYLS (PCBs) 

Ouantitation Limitg'!c* 
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 II 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 
1 I 6. 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 TCL Compounds 
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, however the detection limits achieved will be the best 
possible. 

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. 
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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 

TABLEC-6 
METHOD 8330 QUANTITATIONLIMITS 

FOR EXPWSIVES 

Ouantitation Limits** 

Water (ug/L) 

Low Level High Level 

13.0 
0.836 14.0 
0.258 7.3 
0.108 4.0 

4.0 
0.113 6.9 
0.0598 
0.0349 
0.314 9.4 
0.0205 5.7 

Soil/Sediment• 
(ug/g) 

2.2 
1.0 
0.25 
0.25 
0.65 
0.25 

0.26 
0.25 

See Table C-3 for a discussion of Quantitition Limits 

** 
* 

See Table C-3 for a discussion of Soil Quantitation Limits 
Breakdown Degradation Products 
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TABLEC-7 

Del~ Order 0009, Engineering Science Project No: 720445-01002 
Submi ttal: Draft 

METHOD 8150 QUANTITATIONLIMITS 
FOR HERBICIDES 

April 1993 

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 0009, Engineering Science Project No: 72044S-01002 
Submittal : Draft 

METHOD 524.2 QUANTITATIONLIMITS 
FOR VOLATILEORGANIC COMPOUNDS (VOCs) IN GROUNDWATER 

Quantitation Limits 
voes ug/1 

Benzene 0.5 
Bro mo benzene 0.5 
Bromochloromethane 0.5 
Bromodichloromethane 0.5 
Bromoform 0.5 
Bromomethane 0.5 
n-Butylbenzene 0.5 
sec-Butyl benzene 0.5 
tert-Butylbenzene 0.5 
Carbon tetrachloride 0.5 
Chlorobenzene 0.5 
Chloroethane 0.5 
Chloroform 0.5 
Chloromethane 0.5 
2-Chlorotoluene 0.5 
4-Chlorotoluene 0.5 
Dibromochloromethane 0.5 
1,2-Dibromo-3-chloropropane 0.5 
1,2-Dibromoethane 0.5 
Dibromomethane 0.5 
1,2-Dichlorobenzene 0.5 
1,3-Dichlorobenzene 0.5 
1,4-Dichlorobenzene 0.5 
Dichlorodifluoromethane 0.5 
1, 1-Dichloroethane 0.5 
1,2-Dichloroethane 0.5 
1, 1-Dichloroethene 0.5 
cis-1,2 Dichloroethene 0.5 
trans-1,2-Dichloroethene 0.5 
1,2-Dichloropropane 0.5 
1,3-Dichloropropane 0.5 
2,2-Dichloropropane 0.5 
1, 1-Dichloropropene 0.5 
cis-1,2-Dichloropropene 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 
Trichlorotluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylene 
m-Xylene 
p-Xylene 

Delivery Order 0009, Engineering Science Project No: 720445-01002 
Submittal: Draft 

TABLE C-8 (cont.) 

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 (CVAA) 

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 lnora: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 

April 1993 ~: C-31 
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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 check 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 eacth 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. 
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Scooca Army Depot, Romulul, New York 

TABLEC-9 · 

Precision, Accuracy, and Completeness 
Goals for Laboratory Data 

Measurement Method Precision Accuracy 
Parameter Reference RPD % Rec. Completeness 

TCL-VOC Water Soil Water Soil 
NYSDEC CLP 

1, 1-Dichloroethene Statement of Work 14 22 61-145 59-172 90% 
Trichloroethene 14 24 71-120 62-137 
Benzene 11 21 76-127 66-142 
Toluene 13 21 76-125 59-139 
Chlorobenzene 13 21 75-130 60-133 

voes Method 524.2 20 80-120 90% 

TCL-SVO Water Soil Water Soil 
NYSDEC CLP 

Phenol Statement of Work 42 35 12-110 26-90 90% 
2-Chlorophenol 40 50 27-123 25-102 
1,4-Dichlorobenzene 28 27 36-97 28-104 
N-Nitroso-di-n-Propylamine 38 38 41 -116 41 -126 
1,2,4 Trichlorobenzene 28 23 39-98 38-107 
4-Chloro-3-Methylphenol 42 33 23-97 26-lCB 
Acenaphthene 31 19 46-118 31-137 
4-Nitrophenol 50 50 10-80 11-114 
2,4-Dinitrotoluene 38 47 24-96 28-89 
Pentachlorophenol 50 47 9-103 17-109 
Pyrene 31 36 26-127 35-142 

TCL-PESTICIDES/PCB Water Soil Water Soil 
NYSDEC CLP 

Gamma-BBC Statement of Work 15 50 56-123 46-127 90% 
Heptachlor 20 31 40-131 35-130 
Aldrin 22 43 40-120 34-132 
Dieldrin 18 38 52-126 31-134 
Endrin 21 45 56-121 42-139 
4,4'-DDT 27 50 38-127 23-134 

TAL METALS Water Soil Water Soil 
23 Metals and Cyanide NYSDEC CLP 

Statement of Work 25 50 50-150 20-180 90% 
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Precision, Accuracy, and Completeness 
Goals for Laboratory Data 

Measurement Method Precision Accuracy 
Parameter Reference RPD % Rec. Completeness 

Water Soil Water Soil 

Explosives Method 8330 25 50 70-130 50-150 90% 

Herbicides Method 8150 

2,4-D 30 50 63-87 63-87 90% 
2,4,5-TP 30 50 73-103 73-103 

Total Petroluem 
Hydrocarbons Method 8015 25 50 60-140 60-140 90% 

Nitrate Method 353.2 10 10 75-125 75-125 90% 

Fluoride Method 340.2 10 10 75-125 75-125 90% 

PCBs in Oil Method 8080 40 35-159 90% 
(in oil) (in oil) 

Note: 

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. 
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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 
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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 III, 

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. 
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NYSDEC CLP 
Statement of Work 
Metals by ICP 

NYSDEC CLP 
Statement 
Mercury 
Vapor 

of Work 
by Cold 

NYSDEC CLP 
Statement of Work 
Metals by Graphite 
Furnace AA 

Explosive by Method 
8330 

April 1993 

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 

Calibration 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 at the 
beginning of each 
an alyt ica l series 
calibration check 
daily 

Delivery Order 0004, Par,ons 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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METIIOD 

H e rbi cides by 
Method 8150 

PCBs only by Method 
8080 

NYSDEC CLP TCL 
Volatile O rganics 
Statement of Work 

NYSDEC CLP TCL 
Semivolatile Organics 
Statement of Work 

April 1993 

INSTRUMENT 

Hewlett Packard 
5890 

Hewlitt Packard 5840 
GC/ECD 

Hewlett Packard 
HP5971A MSD 
GC/MS 

Hewlett Packard 
HP597 1A 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, Parsons 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 

April 1993 

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, Parsons 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 , EDTA 
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 

April 1993 

INSTRUMENT 

Carlo Erba EA 1108 
elemental analyzer 

Titration Burette 

Spec. 20 

Hewlett Packard 5890 
GC FID and PID 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 

Delivery Order 0004, Parsons Main Project No. 72022').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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METIIOD 

Level II Analysis for 
Explosives 

April 1993 

INSTRUMENT 

Spec. 20 

TABLEC-10 
CALIBRATION CRITERIA 

CALIBRATION 
FREQUENCY 

Calibration daily 
every 24 hours 

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

CALIBRATION 
POINTS 

1 calibration standard 
+ 1 blank 

CRITERIA FOR 
PASSING 

None 
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The specific conductivity meter will be cleaned prior to use in the field. This cleaning will occur 

in the home office. Each conductivity meter will also be electronically calibrated in the office if 

manufacturer specifications indicate that such checks should be periodically completed. 

In the field, the accuracy of conductivity meters will be assessed by calibrating the meter against 

a minimum of two standardized solutions before each day of use. These solutions will be selected 

to bracket the range of all measurements anticipated to occur. In the field, the instrument will be 

periodically checked against standard solutions of known concentrations. Any indication that the 

conductivity meter is drifting will necessitate the performance and documentation of a complete 

calibration cycle in the field. The accuracy of the conductivity meter will also be checked at the 

end of each day. These measurements will be used to confirm the accuracy of all measurements 

made with the device during the day and to validate or discredit measurements recorded in the 

field notes . 

The portable GC utilized for the soil vapor survey will be calibrated daily using methods 

recommended by the manufacturer. 

Depth marks on the water level probes and oil/water interface probes will be compared to a steel 
tape on a monthly basis . 
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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 Engineering Science. Data 

submittals will be in the format specified in NYSDEC CLP Protocols Level IV for CLP analyses 

and Level Ill for other analyses. 

9.2 DATA VALIDATION 

9.2.1 Data Quality Review 

Data validation shall be conducted by trained, qualified and experienced chemists, 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 
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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 II Standard Operating Procedures (SOPs) for Evaluating Organic and 

April 1993 Pac,o: C-+I 
V:\ENVIRISENECAISWMUPLAN.FINIAPPENDIX .C 



Workplan for CERCLA lmatiption of 15 Solid Wu tc Mamgemoot Unii, 
Cbomical Data Acquiaition Plan 
Scu,a, Army Depot, Romuluo, New York 

Delivery Order 0009, Enginocring Scionoc Prajcct No: 720445-01002 

Submittal: Dnll 

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, Engineering Science 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 . 

9.3.5 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 (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. 

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 "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. 
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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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11.1 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 =_1 
n 

n 

E 

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 = -1C1 - 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: 

%RPO = ------- x 100 

where: 

12.2 

RPD = Relative Percent Difference 
D1 = First Sample Value 
D2 = Second Sample Value (duplicate) 

ASSESSMENT 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) 
Q = 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: 

April 1993 

SSR = 
SR = 
SA = 

Spike Sample Results 
Sample Results 
Spike Added (concentration) 
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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. 
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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 processing, 

thoroughly explained in each SOP. 

and autosampler procedures are 

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, REM 

Contract Laboratory Program, and 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. Yhen •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/quali ty 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, or raised computer flooring 

depending on the needs of the work space. The gas chromatography/mass 

spectrometry laboratory has a positive pressure air system with 

make-up air drawn through 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. 
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B . PERSONNEL 

The organization of laboratory personnel within the Aquatec 

Analytical Laboratories is presented in Figure B.l. The laboratory 

structure provides a means for communication from the bench level up 

to the Laboratory Director. This organization 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 enabling 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. 

interfacing and assisting 

difficulties 

both 

Project Directors are instrumental in 

the laboratory and the client in 

resolving 

project. 

The 

any 

Quality 

that may 

Assurance Officer 

arise during the course of a 

is responsible for the 

implementation of the QAPP and monitoring the activities of the 

laboratory for compliance. The Quality Assurance Officer will 

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. When the Quality Assurance division 

detects discrepancies or problems, they are reported to the Laboratory 

Director who is responsible for initiating corrective action within 

the laboratory. A follow-up audit is performed to assure that the 

problem has been corrected. 
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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 for formal academic training 

lies foremost with the individual. 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 Tekmar LSC-2 purge and trap and Tekmar 
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 OWA 1050 Series GC/MS interfaced with a Tekmar 
LSC-2000 purge and trap, I>ynatherm analytical thermal 
desorber and a Tekmar 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 Tekmar 
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, HllD 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 
detectors. Two Tekmar 
concentrators and two 
stations.[(3/85),(12/87)] 

purge 
Maxima 

and 
and 

820 

photo ionization 
trap sample 

computer data 

Waters 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 inductively coupled plasma 
emission spectrometer with series 7500 computer and 
AS-51 autosampler. System has UV capabilities and 
versatile sequential scanning monochromator. 
[(12/85),(2/90)) 

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 

Yet 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 bow 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 cype of initial 

calibration with each analytical series. On-going and closing 

calibration checks are also included in most analytical series. For 

each cype 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 texts 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 0.1 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 

hand-to-hand 

some cases 

custody of 

a court may 

samples while 

require a showing 

at the laboratory. 

of 

In 

the 

such 

instances, the laboratory must be able 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. 

Aquatec are 

An example 

chain-of-custody form is presented in Figure D.2. 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 clay. 

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 (UIS). Aquatec uses the I.MS 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 

Laboratory 

The ETR 

Environmental Test Request (ETR) is generated in the 

Management System for each sample or series of samples. 

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. 

When 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 . When 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 t he 

permanent record of t he 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 

\lorksheets 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 quality control program implemented in the laboratory 

includes 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 . Laboratory section 

SOP's as well as contractual obligations define 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 mean 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. When 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 contt·ol 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 
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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. 'When analytes are spiked directly into the original 

sample, they are called matrix spikes. Within an analytical series, a 

representative 

spiked with 

sample portion is designated as a separate sample and 

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 

Surrogates 

properties 

similar to the analytes of interest. This type of 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. 
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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.7.1 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 £.Qll, 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. The interpretation of the response and test conditions may 

influence the final report. If the test is judged by the Biological 

Laboratory Director as unacceptable due to organism response and/or 

laboratory 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 labora~ory 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 audited 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: 

l. 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.10.5 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 personnel 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 (YP) 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 J.n ~ 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 

identification, 

requirements. 

use of Special 

data has unique requirements in either compound 

quantitation, detection limits, cleanup or QA/QC 

Level V analytical procedures are defined through the 

Analytical Services (SAS) requests for CLP. The 

procedures and QA/QC are specified through these requests. The QA/QC 

for Level V data 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 S - 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 s torage 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 

gloves, respirators, 

include 

etc. 

safety goggles, protective 

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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UREN 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 

Aguatec, Inc., South Burlington, VT, 1987-Present 

aquare 

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 contaminants 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 45-5 0 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, 198 0 
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 -
1976 -
1973 -

Present 
1990 
1976 

Vermont Water Resources Laboratory, Montpelier, VT 
Chemist 1972 (summer) 

Ayerst Laboratories, Rouses Point, NY 
Chemist 1965 - 1971 (summers ) 

RECENT RESPONSIBILITIES AT AQUATEC, XNC. 
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 Gen­
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 F 
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 Generating 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 ) 

aquatec 

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 
Aguatec, 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 



PHILIP c. DOWNEY , Ph . D. Resume Page 2 

REPRESENTATIVE EXPERIENCE (continued) 
included conducting studies on lake water quality for bioengineer ing 
design criteria and making projections of hatchery effluent, based 
upon design and oper ating criteria, fo r the discharge permit . 

1981- 1984 
Upon joining Aquatec, Inc. in 1981, Dr. Downey developed a 
comprehensive fisheries and aquatic biology investigative pr ogram t o 
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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RICHARDT. 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 Aquatec since 1982 . For the first three 
years, he worked as an analytical chemist a~alyzing w~ter, 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) oft 
sections, photographic plate developing of the EM pictures taken, a 
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 

EDUCATION 
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 cultur es 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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B. 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 
Aquatec, 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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REPRESENTATrVE 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 . Prepar ed for Martin Mar ietta Cor poration, 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 f or 
James River Corporation, 1981 . 

Turbine Discharge Determination, Shawmut Station . Prepared for 
Central Maine Power Company, 1982 . 
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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 
Aquatec, 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 RE~TED EXPERIENCE 
1989-Present, Aquatec, 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 
Aquatec'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 Aquatec, 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 EXPERIENCE (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 
Aquatec, Inc., South Burlington, VT, Chemist 

summers, 1968-1970 
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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JOSEPH J. ORSINI JR., Ph.D. 

Metals Laboratory Section Bead 

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 electroanalvtical 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, 11 Kokoszka, 
G.F.; Baranowski, J.; Goldstein, c.; Orsini, J.; Mighell, A.D.; 
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 S_tate College, 

Plattsburgh, New York. 
Summers of 1980, 1981 and 1982: Undergraduate Research Assista 

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 Aquatec. 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): prepar ation of 
chlorophyll and C14 samples for analysis, preparation of P32 samples 
for scintillation analysis, and production of r epor t summaries fo r 
publication purposes . 

1983 - 1985 
Botanical teaching assistant responsibilities during this per iod 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 

PresiOent 

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 

i::1LJUdL~l, 

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 

SPECrALrZED 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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REPRESENTATrVE EXPERrENCE (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 syste~­
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 

aquarec 

Finnigan Mat Institute "ITO Data System Operation" Training 
Course, 1988 

Hewlett Packard High Resolution Capillary Chromatography 
School, 1984 

REPRESENTATIVE EXPERIENCE 
1986-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, 800 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 Method 5, 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 DM502, 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 Arizona 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. 
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KIM BRYANT WATSON 

Project Director 

B.S. cum laude, Norwich University, 1981 
(Environmental Engineering Technology) 

PROFESSIONAL HISTORY 

aquatec 

Aquatec, 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 1 1975-1989 

PROFESSIONAL ASSOCIATIONS 
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, 
Cvprinodon 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 ; 



EDUCATION 

Resume 

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, D.C. metropol~tan area. This work included new facilities 
planning, review of treatment designs, and the allocation of grant 
funds. 
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Jeffery J. Rusik Chemht 

Kathleen R. O'Hara Chemist 

David H. Hardwick 
Wet Chem. 
Section He 

Kristine L. Aubin Chemist 

Kelly A. Thompson Chemist 

Janet A. Horton Chemist 

Bryce E. Stearns Chemist 

James C. Vose Chemist 

David L. Banks Programme1 

William R. DesJardin1 Chemist 

Jon P. Wilkinson Chemist 

Bradley W. Chirgwin Chemist 

Michael R. Veilleux Chemist 

Caroline I. Camara Chemist 

Cindy H. Petersen Chemist 

James W. Madison Chemist 

Jeff S. Tanguay Chemist 
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Nicholas R. Staats Biologist 

Puy N. Tam Technician 
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Stanley G. Brinkman Technician 

Vanaja A. Sayala Technician 
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APPENDIX 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.l 
204.2 
206.2 
208.l 
208.2 
210.1 
210.2 
213.l 
213.2 
215.l 

Description 
------------------------
Color (std . units) 
Conductivity (umhos/cm) 
Total Hardness as CaCOJ 
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.l 
236.2 
239.1 
239.2 
242.1 
243.l 
243.2 
245.1 
246.1 
246.2 
249.l 
249.2 
258.1 
270.2 
272.l 
272.2 
273.l 
273.2 
279.l 
279.2 
282 . l 
282.2 
286.l 
286 . 2 
289.l 
289 . 2 
300.0 
305 . 1 
310.l 
320 .l 
325 .3 
330 .l 
330.4 
335.l 
335.l 
335.2 
340.2 
350.l 
350.2 
351.3 
353.3 
354.l 
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 
418.1 
420.1 
420.l 
425.l 
450.l 

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.l 
501.2 
502.2 
503.l 
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 

100262 
1002CIF 
907A 
907C 
908A 
908C 
909A 
909C 
910B 
918A 
918C2 
918C2A 
918C2D 
9213D 
AQBACl 
AQBAC2 
BAl 
BA2 
BAJ 
BA4 
BAS 
BAMl 
BAM2 
BAM3 
BAM4 
BAMS 
ISOGRIDl 
ISOGRID2 
ISOGRID3 

Description 
------------------------
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/l0Oml) 
Coliform,Total (P/A) 
Coliform,Total(CFU/lO0ml 
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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.. 
Aquatec, 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 Descr iption 
------------ ------------------------
713} 
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 
9 0 30 
9040 
9041 
9045 
9045 
9050 

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 Tex 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) 
Soil pH (std. units) 
Conductivity (umhos/cm) 
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Aquatec, 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.HCP$ 
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 
INSSS 
IN584 
INSSS 
IN610 
IN623 
IN625 
IN630 
IN633 
tN634 
IN636 
IN66l 
IN662 
IN670 
IN688 
IN70l 
IN703 
IN703 
IN703 
IN703 
IN7 08 
IN714 
IN780 
IN847 
IN849 
IN899 
IN9Sl 

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 

ORl0l 
OR127 
OR128 
OR154 
ORlSS 
OR180 
OR207 
OR208 
OR209 
OR210 
OR211 
OR212 
OR260 
OR313 
OR366 
OR370 
OR372 
OR445 
OR472 
OR499 
OR524 
OR526 
OR530 
OR531 
OR532 
OR533 
OR554 
ORSSO 
OR606 
OR607 
OR620 
OR633 
OR634 
OR635 
OR636 
OR638 
OR639 
OR739 
OR741 
OR745 
OR792 
OR938 
OR951 

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 1 (lv/v) 
Air Monitoring Groups 
624 Modified Soil 
Added Compound GC/MS 
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APPENDIX C 

Certifications 





---- VER M O N T DEP A RT M E N T O F ~EALT~ 
L A BORAT O RY CERTIFICAT=O N 

DRI N KI N G WATER 

Labo r a t o r y : Aquetec , I nc . 
--------------------------------------------------------------

Address : 75 Gree n Mt. Dr. 
---------------------------------------------

So. Burl i ngton, Vt . 05403 Si t e Visi: Dat e : 6/ 7/90 

-----------------------------------
Si te Visit Team : Harold Stowe 

----------------------------- ---------------------------
Joseph Ceresa 

----------------------------- ---------------------------
Enclosed i s the report of our inspection of you r l abora t o:-y. Based upon 
this report and on proficiency tests, your lab i s cer:i f : ed for t he 
chemical analys i s of drink i ng wat er for: 

X Inorganics: Residual Chlorine Nit r ate F luo:-ide 
Turbidity Nit ri te 

X Metals: Arsenic Copper Mercury 
Barium Chromium Selenium 
Cadmium Lead Silver 

Volat ile O!"ganic Compounds 
X THM: Chloroform Bromoform BromodiChloroMethane d iBromoChlor oMethane 

CarbontetraChloride 
triCHloroEthylene 

p- diChloroBenzene 
EthylBenzene 

12- diChloropropane 
*22- diChloropropane 

*112-triChloroEthane 
*11-diChloroPropylene 

'11:diBromoMethane 
*BromoMethane 

'11:diChloroMethane 
*BromoBenzene 

*123- triChloroPropane 

X Regulated voe 's: Vinyl Chloride 
Benzene 12- diChloroEthane 

111- triChloroEthane 11- diChloroEthylene 
- X · EPA List 1 voc•s : ChloroBenzene 

Toluene cis/trns~12- diChloroEthylene 
Styrene cis/t r ns- 13- diChloroPropylene 

o-diChloroBenzene tetraChloroEthylene 
rn-diChloroBenzene *13-diChloroPropane 

11-diChloroEthane *1122-tetraChloroEthane 
a - Xylene *1112- tetraChloroEthane 
m- Xylene ~-ChioroToluene 
p - Xylene -i,- ChloroToluene 

--:.\~~- ---= ~::-.: .-----•-=- -:. .C .. hlorothane -ChloroMethane 
. __ ,..., ,. __ ~ X ~ :it:Compounds cer tified for identification on ly. · 
• - - - • - 4 --··- · -~-- - · . . . 

-:-~ :.=:~.:-=:-X-.·~=--Pest i c ides: Endrin :. Methoxychlor : Chlordane Toxaphene · - __ 
. ~-:-:::··:·- X Her bicides 24- D 245- TP 

X Full Certification 
Provisional, pending completion of recommended changes in pr ocedure. 
Inter im, pending on site confirmation of completed changes . 

Thi s Certi:icat i on Expi r e s : 7/31/91 

-~~---· -Aqua~.e.£!C90 
==-•w·•=·• . ,..__ 

·- · --- . . --- ---· 

6/25/90 
---------------Dat e 

-·. .. ~.: · · 



John R. McKema.n. Jr. 

~mor 

ST A TE OF MAINE 

DEPARTMENT OF HUMAN SERVICES 
AUGUST A. MAINE 04333 

PUBLIC HEALTH LABORATORY 
221 State Street 

Augusta, Maine 0~333 
Telephone ( 207 ) 289-2727 

CERTIFICATION BY RECIPROCITY 

AQUJlTEC, INC . 
75 GREEN MOUNTAIN DRIVE 

SOUTH BURLINGTON, VT . 05~03 

Rollin Ives 

eo..v.ws-, 

Is 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 Octi~ ~ - /9r~ 

Michae l C. Sodano 
Labor atory Certification Of ficer 
Labor a t ory Impr ovement 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 Services hereby i.ssues a certificate to _A~Q""U..,a,t;""""'e ... c.-.,,___.1._.n...,e, .. , _______ _ 

Located at 7 5 GJte.e,n Mountain VJti,ve In s Bllltli ngto n VT 
for the following analyses of: 

FU LL CERTTFI CATI ON: A nu.mo ny, A1t.6 en.le., BaM.u.m, BeJt.ylUum, Ca.dm,fom, 

Cheom.i.u.m, Coppell, Lea.cl, Me1t.CL11t.y, N.i.c.h.el, Se.len.i.wnµ SU.veJL, 

N.i.,,t/uite-N, N~e-N, FluolU.de, 1niiecti.c1.du, 2,4-V, SU.vex, 

T!Uhai.ome:tha.n.u, Vola.;tile 01t.gdn.i.c.6, Toiai.. FilleJUtb.f.e Ru.ldue, pH, 

T UJt.b.i..cU.,ty, Al.fut.U.nli.y, ColfJW 1>lvi.;t y, 

To.ta! CoU601r.rn by MembJt.ane F.i.L:tlt.a.tion, To.ta! CoU601r.m by AWN 

'PROV1S10NAL CE'RT1F1CAT10N: Thallium 

The name.s of the laboratory personnel ,o whom this c_ertt/icate ts Issued arr: Ne.al VdnC•Juc;.k., 

J, Comeau, G, ,s.tit4en, P, HaJtdu;lc:,k, J, O,µb1i,, 'P. Powne,", c, Vumu, 

K, Young, R,M, Mc:,Nem, J. Edwin, M, Rau and K, Wat,,Aqn 

CERTIFICATE NUMBER -~2._00~6._9"""'0_-..,B __ 

DATE OF ISSUE Pece,mbM 7 9, 7 990 

EXPIRATION DATE Pe c ernbe4 18, 1991 

au-f.,,, ?7 ~-c✓ 
Certifying Officer 



The State of New Hampshire 
Department of Environmental Services 

CERTIFICATE OF APPROVAL 
Wastewater Analysis 

Under the prouisions of the Regulations in WS 306. cu adopted under RSA 148 · B. the Department of 

Enuironmental Services hereby issues a certificau to ~A.1+-Quw.Gti.ia.:e1.1C-l1.,1n,1,1,C----------
Located at 75 GJteen Mounta.ln 'VJU.ve In So, BUit.Ung.ton V[ 
for the following analyses of: . 

FULL CcRTIFICATION: Al.wn.lnum, wen..fo, BeJLulUum, Ca.d,n,wm, Coba..U 

Chli.om.u.un, CoppeJL, 1Jt.On, MeJLCLL't.tl. Ma.nga.nue, N.i.c.kel. . Lead, Selvuum, 

Vana.cli.wn, u.nc., An.timony, Sil.veil. Thalli.u.m, T.Uan.i.um, Molubdenum, 
I 

St..t'OtLtiwn, pH. ros. To.tal. HaJtdnuA, Calc{.um, Masnu4wi, Sodi,um ! 
I 

Pot.a.hA.iwn, To.ta.l Alka.Uni..tu. Ch.t.olU.de, F.t.u.olli.de, Su.Ug.te., Ammon,i.a- NJ 
i 

N.ltltttte-N, OILthophoAphat:e, TKN. To:t.a.l PhoAphoJuJ.J,, cop, BOV TQC, ilR~~•~ 
Total. Cua.n.i.de. Oil. 6 Gltea.Ae. Non-Fil:telLltble Ry.Ldue. . Tow Phenoli. 

To.tltl. Ru.ldu.a.t Chl.oJU.ne. Spe.c.lUc Conduc..tance., 1'CB6 .C:n Wa.tM, 

PC& ht ou., Puuc.idu and Volg.:Ule. Q,:r,gani,e,,4 

PROVISIONAL CcRTIFICAT10N: NONE 
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Expires 12:01 AH April 1, 1991 
ISSUED April I, 1990 
REVISE~ Au9usl 11, 1990 

INtERJH CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE 

(ls,ued In accordance with the Law, of New Yorlr State} 
pursuant. t.o Sect.ion 502 uf t.he Public Hult.II Law 

Laborat.ory JD. Nuaber 10391 

Dlr•ctor: Dr. Joseph Co■eau 

Laboratory H3■e: Aqualec Inc. 
Nu■ber I St.reet.: 75 Gre~n Hounlain Drive 
Clt.y,St.ale,Zlp: S. Burlln9lun Vt 05403 
VALID At IHl9 ADDRESS ONLY 

11 hereby APPROVED as an Envlron■ent.al Laboratory for the category 

ENVJRONHEHIAL ANALYSES/SOLID AND HAZARDOUS WASTE 

All approv•d 1ubc1t.•9orle1 and/or 1n1lyt.e1 are ll1t.1d below: 

Ch1r1ct.erl1tlc te1t.ln9: 
Corrolivlty 
Jgnlt.ablllty 
React.lvl t.y 
toxic Hy 

Het.ah II (ALL> 
Polynuclear Aro■at.lc Hydrocarbons (ALL) 
Pht.halat.e E1t.er1 CALL> 
Purgeablt Aro■ atlc1 CALL> 
Vola\lle Chlorinate Organics (ALL> 

ll"OAM LA U.11" 

Hhc1l hnl!OUI : 
Cyallld1, tot.al 
Hydro9~n Jon (pH> 
Sulfide (n S) 

Hiloet.h~ts (ALL> 
Nllro.aro■-ilt.lcs hophorone (ALL> 
Polychlutlnat.ed Blphenyls CALL> 
Prlorlt.y Pollutant. Phenols (ALL> 
Pur9eable Halocarbon, (ALL> 

Acrolein and Acrylonltrile <ALL> 
Chlorophenoxy Acid Pe•ticide1 <ALL) 
Chlorin~led Hydroc~rbon Pestic ides <ALL 
Chluriri.aled Hydroc~rbor,s < ALL> 
Hehl!i J (ALL> 
Or9~nophosph:i\.e Pt!sllcides (ALL> 

tuJu 
Herbert W. Dickerman, M. D., Ph.D. 
Director 
Wadsworth Center for Laboratories and Research 
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ISSUED April 1, 1990 

. RBVlStU Au9usl 11, 1990 

tHtERIH CERTIFIC_ATE OF APPROVAL FOR LABORATORY SERVICE 

(IHued In accordance with the Laws of New Yorlr State) 

L1bor1t.ary ID. Huaber 10391 

Dlr•e\ar: Dr. Ju1•ph Coa11u 

purs•iant. t.u Sect.tun 5oi at t.111~ l'ubllc Hnlt.h Law 

Labur~lury Naae: Aquatec Inc. 
Hu■ber I St.reel: 75 Oreen Hounlaln Drive 
Clty,Slale,Zlp: 6. Burllnglun Vt 05403 
VALID Al !HIS ADDRBBB ONLY 

11 h•r•by APPROVED 11 ah Envlrana1ntal Laboratory for lh• cal•9ory 

ENVIRONHENIAL ANALYSES/AIR AND EHISSION9 

All approv•d 1ubcate9orle1 and/or analytes are ll1led below: 

Fueh (ALL) Helah I CALL> Chlorln1t.1d Hydrocarbon Pe1\lclde1 (ALL> 
Palynucle1r Aroaa\lct (ALL) Polychlorlnahd Blphenyh CALL> .Pur9eable Aromatics (ALL> 
Pur911bl1 H1loc1rbon1 CALL) 

1}~ 
Herbert W. Dickerman, M. D., Ph.D. 
Director 

"'.~ 

Wadsworth Center for Laboratories and_J!esearch 
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CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE 

(l11ued In accordance with the Law• of New York State) 
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Laboratory ID. Nu•b•r 10391 Laboratory Nalll!: Aq•nt.ec Inc. 
Nu11bea- I Strut: 
Cit.y,Shle,Zlp : 

75 Oreen Hountain Drive 
S. 8urlln9t.on Vt 05403 

Director: Dr. Joseph Ca■eau 

,oAM LAU., 

UALID At THIS ADDRESS ONLY 

11 hereby APPROVED a, ~n Environaental Laboratory fur t.he category 

POTAllU WATER N0N- ~0TABLE WATER 

All approved 1ubcate9orl•1 and analy\e1 are lt1Led on the attached addenduM 

1/JJw/lJu -
Herbert W. Dickerman, M. D., Ph.D. 
Director 
Wad9worth Center for Laboratories and Research 
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CERTIFICATION FOR ENVIRONMENTAL ANALYSIS 

LABORATORY1 VT00S J2m.l. 01/01/91 

EXPIRATION DATE1 12/ 31 / 91 

DIREC'l'OR1 

Aguatec 
75 Green Mountain Drive 
South Burlington, VT 05403 

Dr. Joseph Comeau 
802-658-1074 

PRIMARY CATEGORD:S (DRINKJ:NG WATERS) 

FULL CERTIFICATION1 Trace Metals, Nitrate, Fluoride, Pesticides, Herbicides, 
'l'rihalomethanes, Corrosivity Series, Sodium, Cyanide 

PROVISIONAL CERTIFICATION, Volatile Organics 

SECONDARY CATEGORD:S (O'l'HER MATRICES) 

FULL CER'l'll'ICATION1 Met.a.ls, Minerals, Nutrients, Demand, PCBs, Pesticides, Volatile 
Halocut>ons, Volatile Aromatics, Cyanide, Oil & Grease, Phenolics 

PROVISIONAL CERTIFICATION, None 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 1n a prominent place at all times. 
Certification subject to approval by OGC . 

Di:QE 
rJOWIS 

TM: DEPARTMENT OF 
E,"11/lliOHMENTAL PRCTTECflON 

__..,.n_..11 £~~ 
E. Delaney, Ph.D., D"'(tor, 

ision ot t:nvironmenta.1. ~~ysis 



DEPARTMENT OF THE ARMY 
M IS SOURI fl lVER DIVISION. C:ORl"S OF ENG I NEERS 

... 0 . BOX 103 . DOWNTOWN STATION 

OMAHA. 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, 

Enclosure 

from the 
the Corps 

laboratory 
necessary . 
contracts 
have any 
at (402) 



CEMRD-ED-GC (200) 17 July 1989 

MEMORANDUM THRU 

C EHRD- ED-GC ~ 
c EMRD-ED-G W7 
CEM~ 

FOR FILES (CEMRD-ED-GC ) 

SUBJECT: Laboratory Inspection and Evaluation - Aquatec Inc., 
Burlington, VT - 28 June 1989 

l. 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 contract: 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) 658-107 4 

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. 

I 



~EMRD-ED - GC 
SUBJECT: Laboratory Inspection and Evaluation - ~qua tee Inc .. 
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 corpor ~~ 
policies and e~perience in the HTW fields, the USACE QA Progr 
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 
p ractices are ratable as excellent . 

2 
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d. k. 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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METHOD 8330 

NITROAEQHATICS AND NITRAMINES BY 
HIGH PERFORMANCE LIQUID CHROMATOGRAPHY CHPLCl 

P.02 

This method is intended for the analysis cf 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 rollowing compounds in a water, soil er sediment matrix: 

Compounds 

Octahydro-l,3,5,7-tetranitro-1,3,5,7-
tetrazocine 

Hexahydro-1,3,5-trinitro-l,3,S-triazine 
l,J,5-'l'rinitrobenzene 
l,J-Oinitrobenzene 
Methyl-2,4,6-trinitrophenylnitramine 
Nitrobenzene 
2,4,6-'l'rinitrotoluene 
4-Amino-2,6-dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

• Chemical Mstracu s~rvlce le;lnry rumer 

Abbrev. 

HMX 

ROX 
1,3,S-TNB 
1,3-DNB 
'l'etryl 
NB 
2,4,6-TNT 
'6-Am-DN'l' 
2-Am-DNT 
2,6-DNT 
2,4-DNT 
2-N'l' 
4-N'l' 
3-N'l' 

a CAS No. 

2691-41-0 

121-s2-, 
99-35-4 
95-65-0 

479-45-8 
98-95-3 

118-96-7 
l.9~6-51-0 

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 nanograllls per liter) 
of explosives residues in surface or ground water. Direct 
injection of diluted and filtered water salllples can be used for 
water samples of higher concentration (See Table l). · 

l.3 All of 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 wer e 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. 

l.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 chromatograins, and experien~ed in ha~d~ing 
explosive materials. Each analyst must demonstrate the ability to 
generate acceptable results vith this method. 

2.0 SUMMARY OF METHOD 

2.1 Method 8330 provides high per!onnance liquid 
chromatographic (HPLC) conditions for the detection o! ppb levels 
of certain explosives residues in water, soil and sediment matrix. 
Prior to use ot thi& method, appropriate sample preparation 
techniques must be used. 

2.2 Low~Level Salting-out Method: Aqueous samples cf low 
concentration are concentrated by a salting-out extraction 
procedure with acetonitrile and sodium chloride. The acetonitrile 
extrzsct is !urther concentrated to less than 1.0 mL using a 
Kuderna-oanish evaporator and brought to 1.0 mL using 
acetonitrile. The concentrated extract 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 1/l (v/v) with. methanol o~ 
acatonitrile, filtered, separated on a C-18 reverse phase column, 
deter.mined 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 . 1 Solvents, reagents, glassware and other sample 
processing hardware may yield discrete artifacte and/or elevated 
baselines, causing misinterpretation of the chromatograms. All of 
these materials must be demonstrated to be free from 
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4.2.4 Water bath - Heated, ~6th concentric ring cover, 
capable ot te~perature control (±5 C). The bath should be 
used in a hood. 

4.2.5 Balance - t 0.1 ng. 

4.3 Materials . 

4.3.l 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 11>.L, 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.J.7 Vials - 40 mL, glass, Teflon-lined cap. 

4.3.B Disposable syringes - Plastipak, 3 mL and 10 mL 
or equivalent. 

4 . 3.9 Separatory funnel - 500 mL. 

4.3.10 Volumetric flasks - 10 mL, 20 mL, so DL, 100 mL, 
200 mL and 250 mL. 

4.J.11 Vacuum desiccator - Glass. 

4.J.12 Mortar and pestle - Steel. 

4.J.13 Boiling chips - Solvent extracted, approximately 
10/40 mesh ('l'eflon :or equivalent). 

4.3.14 Sieve - 30 mesh . 

4 . 3.15 oven - Forced air, without heating. 

4.4 Preparation 

4.4.l Prepare all material& to be used as described in 
Chapter~ for &emivolatile organic&. 
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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-DNT elute at similar retention times 
(retention tine 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 , 4,6-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.l HPLC - equipped with a pump capable o! achieving 
4000 psi, a 100-µL loop injector and a 254-nm UV detector 
(Perkin Elmer Series J or equivalent) . 

4.l.2 c-is Reverse phase HPLC colwnn, 25-cm x 4.6-mm 
(5 µm), (Supelco LC-ls or equivalent) . 

4.l • .3 CN Reverse phase BPLC colwnn, 25-cm x 4.6-mm (S 
µm), (Supelco LC-CN or equivalent). 

4.l.4 Strip chart recorder. 

4.l.S Digital integrator (optional). 

4.l.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-Danish evaporator (Supelco t64718 or equivalent). 
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5.0 REAGENTS 

5.1 HPLC grade chemicals shall be used in all tests. lt is 
intended that all reagents shall conform to the specifications of 
the Committee on Analytical Reagents cf the American Chemical 
Society, ~here 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. 

5.2.2 RDX - Standard Analytical Reference Material. 

5 . J.2 l,3-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 Che~ical or 
equivalent). 

5.2 . 8 2,4-DNT Standard Analytical Reference Material . 

5 . 2.9 2,6-DN'l' - Standard Analytical Reference Material . 

s.2.10 l,3,5-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 •-NT - Reagent grade . 

5.2.15 Reagent water - All references to water in this 
method refer to water 1n which an interference is not 
observed at the method detection limit of the compouijds of 
interest . Reagent water can be generated by passing tap 
water through a carbon filter bed containing about l pound of 
activated carbon. A water purification system 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. 

· s.2 . 18 Sodium Chloride, NaCl - Reagent grade. If 
possible use NaCl from glass bottles . High background levels 
have been observed from NaCl shipped in plastic containers . 

5.2.19 Calcium Chloride, cacl2 - Reagent grade. 
Prepare an aqueous solution of 5 g/L, 

5.J Stock Standard Solutions 

5.3.l Dry each analyte standard to constant veight in a 
vacuW11 desiccator in.the dark. Place about 100 mg (weighed 
to the nearest 0.1 mg) of a single analyte into a 100-mL 
volwnetric flask and dilute to volume with acetonitrile. 
Invert flask seveeal times until dissolved. Store in 
refrigerator at 4 c in the dark. Calculate the concentration 
of the stock solution from the actual weight used (nominal 
concentration• 1,000 mg/L). Stock solutions may be used for 
up to one year. 

5.~ 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, ROX, l,3,S-'l'NB, 1,3-DNB, NB, 2,4,6-TNT, 2,4-DNT and 
2-A:m-DNT and (2) tetryl, 2,6-DN'l', 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 acatonitrile. 

5.4.2 Dilute the two intermediate stock concentrate 
solutions with acetonitrile to prepare intermediate standard 
solutions that cover the range of 2.5 - 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 five 
concentration levels should be prepared t..hrough dilution of 
the intermediate standards solutions by sot (v/v) with 5 g/L 
calcium chloride solution (Sec~ion 5.2.19). These solutions 
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must be refrigerated and .~torQd in thQ dark, and prepared 
fresh on the day of calibration. 

5 . 6 Surrogate Standards 

5.6.l The analyst should monitor the perfornance of the 
extraction and analytical systeJD and the effectiveness of the 
method in dealing with 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.l To prepare l liter of eluent, add 500 mL of 
methanol to soo mL o! reagent water. 

6.0 SAMPLE COLLECTION, ~SERVATION, AND HANDLING 

6.1 Grab samples 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 sediJDent ·samples should be air dried to 
constant weight at room temperature or colder after collection . 

6.4 All water samples must he extracted within 7 days of 
collection and analyzed within 40 days after extraction. All soil 
and sediment seples must be extracted within 14 days cf 
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 (>50 µg/L) to determine it the low-level method (l-50 
~g/L) is required. 

7.1.1.1 Low-Level Method (salting-out extraction) 

7.1~1.l.l Place a 400 mL aliquot cf water 
sample in a 500 mL separatory funnel and add lJO g 
of NaCl. Vigorously shake the sample until all of 
the NaCl is completely dissolved. Be sure to 
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dissolve all salt before adding acetonitrile, or 
the dissolution process bikes much longer. 

7 . 1.1.1.2 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 JO 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 tunnel with 5 mL o! acetonitrile and 
add the rinsate to the extract. 

7.1.1.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.l.4 Reduce the acetonitrile extract 
to less than 1.0 1DL using a Kuderna-Danish 
evaporator and bring the total volume to 1.0 mL 
using acetonitrile~ Dilute this concentrated 
extract with 3.0 .mL of reagent water. 

, 7.l.l.1.5 Filtar the diluted extract 
through a 0.45-pm ~eflon filter. Discard the 
first 0.5 mL of filtrate, and retain the remainder 
in a Teflon-capped vial for RP-HPLC analysis as in 
Section 7.4. 

7.1.1.2 High-Level Method 

7.1.1.2.1 Sample filtration: Place D S 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, an~ retein the 
remainder in a Tenon-capped vial tor RP-HPLC 
analysis as in Section 7.4. HMX quantitation can 
be improved with the use ct methanol rather tha~ 
ecetonitrile tor 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 
acetoni t rile rinsed mortar to pas& a 30 mesh sieve. 

7.1.2.2 Sample extraction 

7.1.2.2.1 Place a 2.0 g subsample of each 
soil sample in a 15 mL glass vial. Add 10.0 mL of 
acetonitrile, cap with Teflon- lined cap, vortex 
swirl 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 5.0 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 an~ 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 conditions 

Primary Column: 

secondary column: 

Mobile Phase: 

Flow Rate: 

Injection volwne: 

UV Detector: 

7.3 Calibration of HPLC 

c-18 reverse phase HPLC column, 
25-cm x 4.6-mm, 5 ~m, (Supelco 
LC-lB or equivalent). 

CN reverse phase HPLC column, 
25-cm x 4.6-mm, s ,z.m, (Supelco 
LC-CN or equivalent) . 

50/50 (v/v) nethanol/organic-free 
reagent water. 

l.5 mL/min 

100-µL 

254 nm 

7.3.l All electronic equipment is allowed to warm up 
for 30 minutes. During this period, at least lS voi~ volumes 
of mobile phase are passed through the column (approximately 
20 min at l.5 mL/min) and continued until the baseline is 
level at the 0V detector's greatest sensitivity . 
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7.3.2 Analyze working standards in triplicate, using 
the chromatographic condition. given in Section 7.2. Prepare 
calibration curve using peak heights or peak areas , as 
appropriate. The calibration curve should be linear ~ith 
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 t~at a linear calibration 
curve vith zero intercept is appropriate for each analyte. 
Therefore, a response factor for each analyte can be taken cs 
the slope of the best-fit regression line. 

7.3.4 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 fer the initial 
calibration. The mean response !actor fer the daily 
calibration must agree within :25t of the response !actor o! 
the initial calibration for the first seven daily 
calibrations and within two standard . deviations o! the 
initial cal1.tiration tor 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 colWlln must ba 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. Tbe 
quantitation limits are high, therefor£, it is only permitted 
where concentrations in excess of 50 ~g/L are expected . 

7.4 . J Follow Section 7.6 in Method eooo 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 
10 samples in the analysis sequence. If column temperature 
control is not employed, special care must be taken tQ ensure 
that temperature shifts do not cause peak misidenti!ication . 

8330 - 10 
Revis ion : l 
Date : December 1990 

( 



P, 12 

7.4.4 Table 2 swnmarizes 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 Colwnn 1 is sho~n in Figure 1. 

7.4.5 Record the resulting peak sizes in peak heights 
or area units. The use of peak heights i& recommended to 
improve reproducibility of low level samples. 

7.4.6 Calculation of concentration is covered in 
Section 7.8 of Method 8000. 

7.4.7 If analytical interferences are suspected, or for 
the purpose of confirmation, analysis using the second HPLC 
column is required. 

8.0 QUALITY CONTROL 

8.1 Prior to preparation of stock solutions, acetonitrile, 
ffiethanol, and water blank9 should be run to determine possible 
interferences with analyte peaks. If the acetonitrile, methanol, 
or water blanks show contamination, a different batch should be 
usea. 

8.2 Refer to Chapter One tor specific quality control 
procedures. Quality control to validate sample extraction is 
covered in Method 3500. 

8.3 Mandatory quality control to validate the HPLC system 
operation is found in Method 8000, Section B.6. 

8.4 The laboratory JDUst, on an ongoing basis, analyze a 
method blank, a matrix spike, ane1 a. matrix spike duplicate/ 
c1uplicate 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 sample per month i~ 
required. 

8.5 A minimum of one duplicate sample shall be run vith each 
analytical batch. If the samples are generally non-detect 
sample~, 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 t he analysis o f 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 r esults 
of this testing indicate that the result~ presented in Tables 3 
through 5 are to be expected. 
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polar organic solutes from water. Analytical Chemistry , 62: 
1355-1356. 
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ll.O SAFETY 

11.1 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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Co l umn : C-lB ( 25 cm~ ~- 6 ~ , S µ~ ) 
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TABLE 1 
PRACTICAL QUANTITATION LIMITS 

Water (µg/ L ) Soil ( µg/g ) 
CoIDpounds 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 
l, 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-ONT 0.0598 
2-Am-ONT 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 

t'.:li gr 
Retention Retention 

Compounds 'l'ime (min) Compounds Time (min) 

HMX 2.4 NB 3.8 
ROX 3.7 l,3,S-'l'NB 4.1 
1,3,5-TNB 5.l 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-N'l' 4.5 
2,4,6-TN'l' 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-TNT s.o 
2-NT 12. 3 RDX 6.2 
4-N'l' 13. 3 Tetryl 1:4 
3-NT H.2 HMX 8.4 
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TABLE 3 
I NTRALABORATORY PRECISI°ON OF METHOD FOR SOIL SAMPLES 

~12ited ~Qils rield-~ontaminated Soils 
Mean Cone. Mean Cone. 

(µg / g ) SD \rsd ( µg/ g ) SD \rsd 

HMX 46 1. 7 3.7 14 1.8 12.8 
153 21.6 14.1 

RDX 60 l.-4 2.3 104 12 11.5 
877 29.6 3., 

1,:3,5-TNB 8.6 0.-4 4.6 2.8 0.2 7.1 
46 1.9 4.1 72 6.0 B.3 

1,3-DNB 3.5 0.1◄ ... 0 l.l 0.11 9.8 

Tetryl 17 3.1 17.9 2.3 0.41 18.0 

TNT 40 1.4 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 
INTRAI.ABORATORY ERROR OF METHOD FOR SOIL SAMPLES 

~121teg So1l:;.i Fiel □ -contamin~t~Q So;i,ls 
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 

RD:X 60 2. 6 4.4 104 17.4 17.0 
877 67.3 7.7 

l,3,S-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 l.l 0.16 14.5 

Tetryl 17 s.·22 JO. 7 2.3 0.49 21.3 

TNT 40 1.8B 4.7 7.0 l.27 18.0 
669 63.4 9.5 

2, 4-DNT 5.0 0.22 4.4 1.0 0.74 74.0 

TABLES 
INTER!ABORATORY VARIANCE OF METHOD FOR WATER SAMPLESa 

compounds 

HMX 
RDX 
2,4-DNT 
2,4,6-TNT 

• Mlrw laboratorla. 

Mean cone. 
(µg/L) 

203 
274 
107 
107 
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14.8 7.3 
20.8 7.6 
7.7 7.2 
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APPENDIX 

ANNEX I 

PREPARATION OF WORK PLANS FOR 

CERCLA SITE INVESTIGATIONS 

AT 

SOLID WASTE MANAGEMENT UNITS 

AT 

SENECA ARMY DEPOT 

ROMULUS, NEW YORK 

1.0 GENERAL STATEMENT OF SERVICES. 

1.1 Background. As mandated by the EPA, Region II, 

and by the New York State Department of Environmental 

Conservation (NYSDEC), the Army has performed a Solid Waste 

Management Unit Classification Study at Seneca Army Depot 

(SEAD). This work was performed to evaluate the effects of 

past solid waste management practices at identified solid 

waste management units {SWMU's) on the facility and to 

classify each as areas where "No Action is Required" or as 

"Areas of Concern" {AOC's). Areas of Concern include both 

(a) SWMU's 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, pollutant or contaminant (including 

radionuclides) under the Comprehensive Environmental 

Response, Compensation and Liability Act (CERCLA) . AOC's 

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, scrapyards, cesspools 
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and tanks with associated piping which are known to have 

caused a release into the environment or whose integrity has 

not been verified. The universe of SWMU's classified as 

part of the SWMU Classification Study is presented in Table 

1. 
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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 

35 
36 
37 
38 

DESIGNATION 

SEAD- 1 

SEAD- 2 
SEAD- 3 
SEAD- 4 
SEAD-5 
SEAD- 6 
SEAD-7 
SEAD- 8 
SEAD - 9 
SEAD - 10 
SEAD- 11 
SEAD- 12 
SEAD-13 
SEAD-14 
SEAD- 15 
SEAD- 16 

SEAD- 17 
SEAD- 18 

SEAD-1 9 

SEAD- 20 
SEAD- 21 
SEAD- 22 
SEAD- 23 
SEAD- 24 
SEAD- 25 
SEAD- 26 
SEAD- 27 
SEAD- 28 

SEAD- 29 
SEAD-30 
SEAD- 31 
SEAD- 32 

SEAD- 33 
SEAD- 34 

SEAD- 35 
SEAD- 36 
SEAD- 37 
SEAD- 38 

* 
+ 

* 
* 

+ 

+ 
* 
* 
+ 

+ 

* 
+ 
+ 
+ 

TABLE 1 

Universe of SWMUs at SEAD 

TITLE 

Bldg 307 - Hazardous Waste Container 
Storage Facility 

Bldg 301 - PCB Transformer Storage 
Incinerator Cooling Water Pond 
Munitions Washout Facility Leach Field 
Sewage Sludge Waste Pile 
Abandoned Ash Landfill 
Shale Pit 
Non-Combustible Fill Area 
Old Scrap Wood Site 
Present Scrap Wood Site 
Old Construction Debris Landfill 
Radioactive Waste Burial Sites (3) 
IRFNA Disposal Site 
Refuse Burning Pits 
Abandoned Incinerator Building 
Bld . S- 311 - Abandoned Deactivation 

Furnace 
Bld . 367 - Existing Deactivation Furnace ( -~ 
Bld . 709 - Classified Document 

Incinerator 
Bld . 801 - Classified Document 

Incinerator 
Sewage Treatment Plant No . 4 
Sewage Treatment Plant No . 715 
Sewage Treatment Plant No . 314 
Open Burning Ground 
Abandoned Powder Burning Pit 
Fire Training and Demonstration Pad 
Fire Training Pit 
Bld . 360 - Steam Cleaning Waste Tank 
Bld . 360 - Underground Waste Oil 

Tanks (2) 
Bld . 732 - Underground Waste Oil Tank 
Bld. 118 - Underground Waste Oil Tank 
Bld . 117 - Underground Waste Oil Tank 
Bld . 718 - Undergr ound Waste Oil 

Tanks (2) 
Bld . 121 - Underground Waste Oil Tank 
Bld. 319 - Under ground Waste Oi l 

Tanks (2) 
Bld. 718 - Waste Oil - Burning Boilers (3) 
Bld. 121 - Waste Oil-Burning Boilers (2 ) 
Bld . 319 - Waste Oi l-Burning Boilers (s ) 
Bld. 2 079 - Boiler Blowdown Leach Pit 
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39 
40 
41 
42 
43 

44 
45 
46 
47 

48 
49 
50 
51 

52 

53 
54 
55 
56 
57 
58 
59 
60 
61 

62 

63 
64 

65 
66 

67 

SEAD- 39 
SEAD- 40 
SEAD- 41 
SEAD-42 
SEAD- 43 

SEAD- 44 
SEAD- 45 
SEAD- 46 
SEAD- 47 

SEAD- 48 
SEAD-49 
SEAD- 50 
SEAD- 51 

SEAD- 52 

SEAD- 53 
SEAD-54 
SEAD- 55 
SEAD- 56 
SEAD- 57 
SEAD- 58 
SEAD- 59 
SEAD- 60 
SEAD- 61 

SEAD- 62 

SEAD- 63 
SEAD-64 

SEAD- 65 
SEAD- 66 

SEAD- 67 

+ 

+ 

TABLE 1 (Continued) 
Bld . 121 - Boiler Blowdown 
Bld . 319 - Boiler Blowdown 
Bld. 718 - Boiler Blowdown 
Preventive Medicine Lab 

Leach Pit 
Leach Pit 
Leach Pit 

Old Missile Propellant Test Lab 
(Building 606) 

Quality Assurance Test Lab 
Demolition Area (Refer to SEAD- 23) 
Small Arms Range 
Radiation Calibration Source Storage 

(Buildings 321 and 806) 
Pitchblend Storage Bunkers 
Columbite Ore Storage (Bld . 356) 
Tank Farm 
Herbicide Usage - perimeter o f high 

security area 
Ammunition Breakdown Area 

(Blds. 608 and 612) 
Munitions Storage Igloos 
Asbestos Storage Igloos 
Tannin Storage Igloos 
Herbicide and Pesticide Stor age 
Explosive Ordnance Disposal Area 
Booster Station (Building 2131) 
Fill Area (West of Building 135) 
Oil Discharge (Building 609) 
Underground Waste Oil Tank 

(Building 718) 
Nicotine Sulfate Disposal Area 

(South side of Road, 
between Buildings 606 and 612} 

Miscellaneous Components Burial Site 
Garbage Disposal Areas (Debris Landfil l 

South of Storage Pad) 
Acid Storage Pad 
Pesticide Storage Area (Near 

Buildings 5 and 6) 
Dump Site (East of Sewage Treatment 

Plant No . 4) 
68 SEAD- 68 Pest Control Shop (Building S- 335) 
69 SEAD-69 Disposal Area (Building 606) 
70 SEAD- 70 Building 803 
71 SEAD- 71 Fill Area Adjacent to building T- 2110 
72 SEAD- 72 Rumor ed Paint and Solvent Burial Area 
Note : The items marked by an asterisk have already been 
identified as AOC's and RI/FS activities have been init iated 
at these sites. Those marked with a + have been identified 
as AOC's and SI activities are being initiated under a 
separ ate contract . 
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1.2 Location. Seneca Army Depot is a US Army facility 

located in Seneca County, New York. SEAD occupies 

approximately 10,600 acres. It is bounded on the west by 

state Route 96A and on the east by State Route 96. The 

cities of Geneva and Rochester are located to the northwest 

(14 and 50 miles, respectively); Syracuse is 53 miles to the 

northeast and Ithaca is 31 miles to the south. The 

surrounding area is generally used for farming. 

1.3 Regulatory Status. Seneca Army Depot has applied 

for a Part B 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 OB/OD grounds (SEAD-23 ) are 

currently under interim status. Under the Resource 

Conservation and Recovery Act (RCRA), Hazardous and Solid 

Waste Amendments of 1984 (HSWA), Part B Permits issued after 

8 November 1984 shall require identification and corrective 

action at any SWMU located on the installation which is 

releasing hazardous constituents or hazardous wastes to the 

environment. This requirement applies to all SWMU's 

regardless of when the wastes were placed therein. However, 

the format of any required future investigations is being 

based on CERCLA guidelines, as agreed to by the USEPA Region 

II and NYSDEC, in an effort to facilitate overall 

coordination of investigations mandated at SEAD in response 

to SEAD's inclusion on the Federal Facilities National 

Priorities List. In addition to SWMU Site Investigations to 

be performed under this contract, additional investigations 

which are currently being undertaken include: a RI/FS at the 

Incinerator Ash Landfill (SEAD- 3, 6, 8, 14 and SEAD- 15 ) and 

a RI/FS at the OB grounds (SEAD- 23) . 
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1.4 Sites To be Investigated under this Contract. 

The sites to be investigated under this contract are listed 

in Table 2. A limited number of AOC's will be studied under 

this contract in order to provide better focus and to remain 

within the limits of available resources. Additional 

contracts will be pursued to assure investigation of all 

AOC's. 
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TABLE 2 

ITEM DESIGNATION TITLE 

1 SEAD- 5 Sewage Sludge Waste Piles 

2 SEAD- 9 Old Scrap Wood Site 

3 SEAD- 12 Radioactive Waste Burial Sites 

- Location A: Northeast of 

Building 813 

- Location B: North of Building 804 

4 SEAD-43 * Building 606 - Old Missile Propellant 

Test Lab 

5 SEAD- 44 + _ Quality Assurance Test Laboratory 

6 SEAD-50 Tank Farm 

7 SEAD-56 * Building 606 Herbicide and Pesticide 

Storage 

8 SEAD- 58 Debris Area near Booster Station 2131 \ 

9 SEAD- 59 Fill Area west of Building 135 

10 SEAD-60 Oil Discharge adjacent to Building 609 

11 SEAD- 62 Nicotine Sulfate Disposal Area near 

Buildings 606 or 612 

12 SEAD- 63 Miscellaneous Components Burial Site 

13 SEA[?- 64 Garbage Disposal Areas 

14 SEAD- 67 Dump Site East of Sewage Treatment Plant 

No . 4 

15 SEAD- 69 * Building 606 - Disposal Area 

16 SEAD- 71 Fill Area Adjacent to Building T- 2110 

17 SEAD- 72 Rumored Paint and Solvent Burial Pit 

Notes : * Those items marked with an asterisk should be 

investigated together due to their proximity to Building 

606 and each other . 

+ The exact locat ion of this unit has not been est ablished . 
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2.0 OBJECTIVE 

The purpose of this contract is to have the AE prepare Work 

Plans for the conduct of CERCLA Site Investigations at 

designated areas of concern at SEAD. The work shall be 

performed according to the requirements of the State of New 

York and the USEPA and according to the Federal Facilities 

Agreement in effect for Seneca Army Depot. In addition, all 

comments provided for the initial SWMU investigation Work 

Plan (Reference 8.4) shall be taken into account in the 

preparation of this plan. The format of work shall be based 

on the requirements presented in the EPA Guidance. No 

submittal shall be considered "Final" until it adequately 

satisfies all EPA and NYSDEC review comments and is approved 

by the Regulatory authorities. 

3.0 DETAILED DESCRIPTION OF SERVICES 

The AE shall be responsible for performance of the work 

described in the Tasks below as defined in this Statement of 

Work. 

3.1 (Task A- 1) Visual Inspection and Records Review. 

The general purpose of this task is to evaluate available 

information about each site and its surrounding environment . 

The AE shall perform a visual inspection of each site, and 

shall review records and reports provided by the Government 

or made available to the AE as published data from other 

sources. Most of the information will come from existing 

reports. In addition, the AE shall interview, where 

appropriate, past and present employees with knowledge of 

site practices. The following categorical guidelines shall 

be used in the review of information: 

3 . 1.1 Operational and disposal history including past 

and present practices. 

3.1.2 Design and/or construction details, if 

applicable 
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3.1.3 Waste profiles, including types and amounts o f 

wastes 

3.1.4 Appropriate monitoring information, including 

contaminants, with sampling dates and locations (including 

depths) found near the unit. 

3.1.5 Environmental concerns, targets and pathways 

3.1.6 Corrective measures instituted 

3.1.7 Detailed maps, where available; target 

populations and environments . 

3.1.8 Releases to the environment. 

3.2 (Task A-2) Preparation of Work Plan . The AE shall 

prepare a Work Plan describing specific details of the Site 

Investigations to be performed . Procedures, equipment and 

organizational structure, as well as investigation 

objectives and rationale, shall be discussed at appropriate 

locations within the plan. No field work may be performed 

until the plan is reviewed and approved and all work shall 

be performed according to the approved plan. The Work Plan 

shall include, as a minimum, the following Sub- plans . 

3.2.1 Health and Safety Sub- Plan . Requirements shall, 

in general, follow those presented in the Health and Safety 

Sub- Plans of References 8 . 2, 8.3 and 8 . 4 . 

3.2.2 Sampling and Analysis Sub- Plan. 

3 . 2.2 . 1 Field Sampling Sub- Plan . General requirements 

shall follow those presented in the corresponding sub- plans 

o f References 8 . 2, 8 . 3 and 8 . 4 . The AE shall provide 

r equired site- specific sampl i ng object ives and r ationale . 

3 . 2.2 . 2 Quality Assurance Project Sub- Plan. General 

r equir ements shall follow those presented i n the 

corr esponding sub- plans of References 8 . 2, 8.3 and 8 . 4 . 

Site- specific inf ormat ion shall be added, as r equir ed . 

3 .3 (Task A- 3) Month l y Progress Report. The AE shal l 

p r epare and submit a mont h l y pr ogr _ess lette r r eport 

describ i ng t he work perfor med s i nce t h e prev i ous r eport, 
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work currently underway and work anticipated. The report 

shall state whether current work is on schedule, and, if 

not, what actions are anticipated in order to get back on 

schedule. The report shall be submitted not later than the 

10th day of each calendar month and shall discuss the 

previous calendar month's activities. 

3.4 (Task A-4} Presentations and Meetings. The AE 

shall attend meetings/presentations of work performed 

according to the schedule in paragraph 4.5. The 

meetings/presentations will consist of a summary of the work 

accomplished and anticipated followed by open discussion 

among those present. For the purposes of negotiation, the 

AE shall assume that meetings/presentations shall last no 

more than one day each, shall be made at EPA Region II 

offices in New York City and shall be attended by two 

representatives of the AE firm. 

3.5 (Task A- 5) Project Management. The A- E shall, 

during the life of the Delivery Order (DO), manage the DO in 

accordance with Appendix A of the basic contract SOW. The 

A- E shall perform all project management associated with 

this DO as part of this task including, but not limited to, 

preparing and submitting a master network schedule, cost and 

manpower plan, monthly progress reports, technical progress 

reports, monthly individual performance reports, and 

cost/schedule variance reports, work task proposals and a 

program control plan in accordance with Section 4.5 of 

Appendix A to the basic contract sow . 

4.0 SUBMITTALS AND PRESENTATIONS 

4.1 Work Plan Format and Content. The Work Plan shall 

present all procedures and investigation objectives. All 

site drawings shall be of engineering quality with 

sufficient detail to show interrelations of major features 

on the installation site map . When drawings are required, 
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data may be combined to reduce the number of drawings . The 

report shall consist of 8 - 1/2" x 11" pages with drawings 

folded, if necessary, to this size. A decimal paragraphing 

system shall be used. The report covers shall consist of 

durable three- ring binders which shall hold pages firmly 

while allowing easy removal, addition, or deletion of pages . 

A report title page shall identify the AE, the Corps of 

Engineers, Huntsville Division, and the date. The AE 

identification shall not dominate the title page. This 

statement of Work shall be incorporated in the draft report 

only. Submittals shall include incorporation of all 

previous review comments as well as the disposition of each 

comment. Disposition of comments submitted with the final 

report shall be separate from the report document. 

4.2 Minutes of Meeting. Following the meeting 

attended by the AE, the AE shall prepare and submit minutes 

of the meeting within 5 days to the Contracting Officer. 

C 4.3 Correspondence. The AE shall keep a record of 

each phone conversation and written correspondence where 

information related to the performance of this contract is 

made. A summary of the phone conversations and written 

correspondence shall be submitted to the Contracting Officer 

monthly. 

4.4 Submittals. 

4 . 4.1 General Submittal Requirements. 

4.4.1 . 1 Distribution. The AE is responsible for 

reproduction and distribution of all documents . The AE 

shall furnish copies of submittals to each addressee listed 

in paragraph 4.4 . 3 in the quantities listed in the document 

submittal list . Submit tals are due at each of the 

addressees not later than t he close of business on t he dates 

shown in paragr aph 4 . 5 . 
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4 . 4.1.2 Partial Submittals. Partial submittals will 

not be accepted unless prior approval is given by the 

Contracting Officer. 

4.4.1.3 Cover Letters. A cover letter shall accompany 

each document and indicate the project, project phase, the 

date comments are due, to whom comments are submitted, the 

date and location of the review conference, etc . , as 

appropriate. (Note that, depending on the recipient, not 

all letters will contain the same information.) The 

contents of the cover letters should be coordinated with 

CEHND- ED-PM prior to the submittal date. The cover letter 

shall not be bound into the document . 

4.4 . 1.4 Supporting Data and Calculations. The 

tabulation of criteria, data, calculations, and etc., which 

are performed but not included in detail in the report shall 

be assembled as appendice~ . Criteria information provided 

by CEHND need not be reiterated, although it should be 

referenced as appropriate. A copy of the final scope of 

services shall be included in the draft Work Plan only. 

4.4.1.5 Reproducibles. One camera- ready, unbound copy 

of each submittal shall be provided to the Contracting 

Officer in addition to the submittals required in the 

document and submittal list. All final submittals shall 

also be provided to the Contracting Officer and SEAD on 

IBM- PC compatible floppy disks in ASCII format. 

4.4.2 Specific Submittal Requirements. 

a . Work Plan (Preliminary Draft, Draft, 

Draft-Final, 

and Final) 

b . Monthly Progress Reports (Final). 
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4.4.3 Addresses. 

Commander 
U.S. Army Corps of Engineers 

Huntsville Division 
ATTN: CEHND - PM-EP (Mr. Stahl ) 
106 Wynn Drive 
Huntsville, AL 35805 

Commander 
U.S. Army Environmental 

Hygiene Agency (USAEHA ) 
ATTN: HSHB- ME-SR (Mr. Hoddinott ) 
Aberdeen Proving Ground , Md 
2101 0-5422 

Commander 
U.S. Army Material Command (USAMC ) 
ATTN: AMCEN-A 
5 00 1 Eisenhower Ave. 
Alexandria, Virginia 22333 - 0 0 01 

Commander 
U.S. Army Corps of Engineers 

Commander 
U.S . Army Depot 

Systems Command (DESCOM } 
ATTN: AMSDS - EN - FD 

(Mr. Biernacki) 
Chambersburg, PA 17201 

Commander 
US Army Corps of 

Engineers, 
Missouri River Division 

ATTN: CEMRD-ED- EA 
(Mr. Doug Plack ) 
PO Box 1 0 3 
Downtown Station, 
Omaha, NE 
68101-0103 

Commander 
Seneca Army Depot 
ATTN: SDSSE-HE 

(Mr. Randy 
Battaglia) 

Romulus, New York 14541 

Toxic and Hazardous Materials Agency 
ATTN: CETHA- IR- S (Ms . Karen Wilson ) 
Aberdeen Proving Ground, MD 21010 - 5401 

4. 4. 4 Document and Submittal List. 

Work Plan 
Preliminary Draft- Monthly 

Draft Draft Final Final Reports 

CEHND 2 2 2 2 2 
USAMC 1 1 1- 1 1 
DESCOM 1 1 1 1 1 
CETHA 1 1 1 1 1 
CEMRD 8 8 3 3 3 
SDSSE 5 23 5 5 5 
USAEHA 7 7 7 7 7 
TOTAL 25 43 20 20 20 
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4.5 Completion Dates . 

Contract awa.rd is anticipated to be on TBD. 

Date Due 

(days after Award) 

Submit Preliminary Draft Work Plan (to DoD only) 10 February 

Comments Provided 10 March 

Submit Draft Work Plan (to All ) 10 April 

Regulatory Comments Due 10 May 

Submit Draft-Final Work Plan (to All) 1 June 

Final Work Plan (No Disputes) 1 July 

Meetings/Presentations (3) TBD 

The overall completion date for this delivery order shall be 

1 September 1993 . 

5 . 0 HEALTH AND _SAFETY REQUIREMENTS 

1993 

1993 

1993 

1993 

1993 · 

1993 

Health and Safety requirements are contained in Refeience 

8.2, 8.3 and 8.4. 

6.0 SECURITY REQUIREMENTS 

6.1 The following requirements must be followed 

by the AE at Seneca Army Depot to facilitate of AE 

employees and to maintain security . 

6.1 . 1 Personnel Registration: 

6.1 . 1.1 A list of all AE employees, 

sub-contractors and suppliers indicating firm name and 

furnished through POC/COR to the Counterintelligence 

Division, Building 7 prior to commencement of work . 

6.1.1.2 A confirmation of employment SOSSE-SC 

Form 268 will be executed by the AE concerning each 

employee, to include all sub- contractors and their 

personnel . No forms will be transferred to another 

file if the AE has other on- going contracts at SEAD. 
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The AE will provide a list of personnel who are 

authorized to sign Form 268 for the firm. A sample of 

each signature is required. Counterintelligence 

Division must be notified, in writing, of any changes 

to this list. All completed forms will be provided 

through COR/POC to the Counterintelligence Division 72 

hours prior to commencement of work. Failure to 

complete Form 268 will result in employee's denial of 

access to Seneca. The Counterintelligence Division 

must be notified, in writing through POC/COR to 

Counterintelligence, at least 72 hours prior to 

requesting any action. The chain of command for all AE 

actions will be through POC/COR to Counterintelligence 

Division. There will be no exceptions. 

6.1.1.3 Camera permits require written notice 

from the POC/COR prior to access. Open camera permits 

will not be issued. The following information is 

required: 

(a) Camera make, model and serial number. 

(b) Contract name and name of individual 

responsible for the camera. 

(c) Dates camera will be used. 

(d) Where it will be used. 

(e) What will be photographed and why. 

6.1.1.4 If a· rental, leased or privately owned 

vehicle is required in place of a company vehicle, the 

following information is needed. 

(a) Name of individual driving. 

(b) Year, make, model, color and license plate of 

the vehicle . 

(c) Typed letter on company letterhead indicating 

that the company assumes responsibility for rental, 

leased or privately owned vehicles . 
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6.1.1.5 All access media will be destroyed upon 

expiration date of contract. If an extension is 

required a list of employee names and new expiration 

date must be furnished to the Counterintelligence 

Division. Contract extensions must be made prior to 

the contract expiration date or new Form 268s will be 

required for each individual that requires an 

extension. 

6.1.2 Traffic Regulations: 

6.1 . 2.1 Traffic Laws, State of New York, apply 

with emphasis on the following regul~tions. 

6.1.2 . 2 Speed Limit: 

Controlled Area 

Ammo Area 

- as posted 

5 mph 

Limited/Exclusion Area - 25 mph 

6.1.2.3 All of the above are subject to change 

with road conditions or as otherwise posted . 

6 . 1.3 Parking: AE vehicles (trucks, rigs, etc . ) 

will be parked in areas designated by the Director of 

Law Enforcement and Security. Usually parking will be 

permitted within close proximity to the work site . Do 

not park within 30 feet of a depot fence, as these are 

clear zones. 

6 . 1. 4 Gates: 

6.1.4.1 Post 1, Main Gate - NY Highway 96, 

Romulus, New York is open for personnel entrance and 

exit 24 hours daily, 7 days a week . 

6.1.4.2 Post 3, entrance to North Depot Troop 

Area, located at end of access road from Route 96-A is 

open 7 days a week for personnel and vehicle entrance 

and exit . 
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6.1.5 

6.1.5.1 

Security Regulations: 

Prohibited Property: 

6.1.5.1.1 Cameras, binoculars, weapons and 

intoxicating beverages will not be introduced to the 

installation, except by written permission of the 

Director/Deputy Director of Law Enforcement and 

Security. 

6.1.5.1.2 Matches or other spark producing devices 

will not be introduced into the Limited/Exclusion or 

Ammo Area's except when the possessor of such items is 

covered by a properly validated match or flame 

producing device permit. 

6.1.5.1.3 All vehicles and personal parcels, lunch 

pails, etc. are subject to routine security inspections 

at any time while on depot property. 

6.1.5.1.4 All building materials, equipment and 

machinery must be cleared by the Director of 

Engineering and Housing who will issue a property pass 

for outgoing equipment and materials. 

6.1.6 AE Employee Circulation: 

6.1.6.1 AE employees are cleared for entrance to 

the location of contract work only. Sight- seeing tours 

or wandering from work site is NOT AUTHORIZED. 

6.1.6.2 Written notification will be provided to 

the Counterintelligence Division (Ext . 30202) at least 

72 hours prior to overtime work or prior to working on 

non- operating days. 

6.1.6.3 Security Police (Ext. 30448/30366) will 

be notified at least two hours in advance of any 

installation or movement of slow moving heavy equipment 

that may interfere with normal flow of traffic, parking 

or security . 
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6.1.7 Unions: Representatives will be referred 

to the Depot Industrial Labor Relations Officer (Ext . 

41317). 

6.1.8 Offenses: 

regulations) 

(Violations of law or 

6.1.8.1 Minor: Offenses committed by AE 

personnel which are minor in nature will be reported by 

the Director of Law Enforcement and Security to the 

Contracting Officer who in turn will report such 

incidents to the AE for appropriate disciplinary 

action. 

6.1.8 . 2 Major: Serious offenses committed while 

on the installation will be reported to the FBI. 

Violators may be subject to trial in Federal Court. 

6.1.9 Explosive Laden Vehicles: 

6.1.9.1 Vehicles such as vans, cargo trucks, etc. 

carrying explosives will display placards or signs 

stating "EXPLOSIVES". 

6.1.9.2 Explosive ladened vehicles will not be 

passed. 

6.1.9.3 When an explosive laden vehicle is 

approaching, pull over to the side and stop. 

6.1.9.4 When catching up with an explosive laden 

vehicle, slow down and allow that vehicle to remain at 

least 100 feet ahead. 

6.1.9.5 When approaching an intersection where an 

explosive laden vehicle is crossing - STOP - do not 

enter the intersection until such time as the explosive 

carrier has passed thru, and cleared the intersection. 

6.1.9.6 When passing a vehicle that is parked, 

and displaying " Explosive" signs, slow down to 10 miles 

per hour, and take every precaution to allow more than 

ample clearance . 

AI-18 



0 

6.1.10 Clearing Post: All AE employees are 

required to return all identification badges, and 

passes on the last day of employment on the depot. The 

AE is responsible for the completion of all turn- ins by 

his employees, and informing the Counterintelligence 

Division and the depot organization administering the 

contract, for termination of any employee's access to 

the depot. 

6.1.11 Security (Access) Requirements. 

6.1.11.1 In general, the AE shall note that 

special access/administration requirements, in addition 

to those listed here, apply to those wishing to enter 

the Exclusion Area at SEAD. The AE shall coordinate 

with the SEAD Security Office to ascertain what special 

requirements exist prior to considering the performance 

of any work within this area. 

6.1.11.2 Any vehicle wishing to enter either the 

limited/Exclusion Area must have a fire extinguisher 

within. 

7.0 PUBLIC AFFAIRS 

The AE shall not make available to the news media or 

publicly disclose, in general, any data generated or 

reviewed under this contract. The AE shall refer all 

requests for site information to Seneca Army Depot for 

comment . All requests for contract information shall 

be directed to the Contracting Officer, Huntsville 

Division. Reports and data generated under this 

contract shall become the property of the Department 

of Defense and distribution to any other source by the 

AE, unless authorized by the Contracting Officer, is 

prohibited . The AE shall notify the Contracting 

Officer and Installation Public Affairs Office prior to 

any contacts with regulatory agencies. 
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8 . 0 MANAGEMENT OF FUNDS 

The matrix in Table 3 establishes the funding 

allocation structure by task for this delivery order. 

Funds fir this delivery order will be managed at the 

level specified in this matrix. No transfer of funds 

by the A-E between tasks will be allowed without the 

prior approval of the Contracting Officer or the 

Contracting Officer's Representative. 

TABLE 3 
ALLOCATED FUNDING STRUCTURE BY TASK 

1 2 3 4 5 6 7 
Description Negot. Negot. Total Funded Funded Total 

Est. Fixed Negot . Est. Fixed Funded 
Reimb. Fee Costs Reimb . Fee Costs 
Costs Costs 

Task 1 26156 1700 27856 26156 1700 27856 
Task 2 94092 6116 100208 94092 6116 100208 
Task 3 13121 853 13974 13121 853 13974 
Task 4 10367 674 11041 10367 674 11041 
Task 5 22922 1490 24412 22922 1490 24412 

TOTAL 166658 10833 177491 166658 10833 177491 
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9.0 REFERENCE DOCUMENTS 

9.1 "Solid Waste Management Unit Classification Study 

at Seneca Army Depot, Romulus, New York," ERC Environmental 

and Energy Services Co . , Inc., January 1991 (Draft ) 

9.2 "Work Plan Remedial Investigation/Feasibility 

Study at the Ash Landfill, Seneca Army Depot, Romulus, New 

York," Environmental Science and Engineering, Inc., 1990 

(Draft - Final). 

9.3 "Work Plan of Architect-Engineer Services for 

Performing a Remedial Investigation/Feasibility Study 

(RI/FS) at the Open Burning (OB) Grounds, Seneca Army Depot, 

Romulus, New York," C.T. Main, Inc., February 1991 (Draft) . 

9.4 "Work Plan For CERCLA Investigation of Eleven 

Solid Waste Management Units at Seneca Army Depot, Romulus, 

New York.''; 27 January 1992, C.T. Main, Inc. 
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DEPARTMENT OF TH E ARMY 
SENECA ARMY DEPOT 

ROMULUS, NEW YORK 1-4 5-41 - 5001 

~ -:;::~-- - - ,.o, 
\,~ ~ 

',. ' . ·- . · . RCI'\. Y TO 
-~ - A TffNTtOHO, 

SDSSE- HE (200- la) 

MEMORANDUM FOR RECORD 

SUBJECT: Minutes for the Meeting to Determine Appropriate Solid Waste 
Management Unit (SWMU) Classifications 

1. Negotiations between the NYSDEC , USEPA and Army were held on 21-22 Sept 92 
at Seneca Army Depot (SEAD), Building 123 . 

2. Attendance for: 

a . Meeting starting 1000 hrs 21 Sept 92 and concluding 1130 hrs 21 Sept 
92: 

For · the Army: Mr. Randall Battaglia, Project Manager, SEAD 

For the USEPA: Ms. Carla Struble, Project Manager, USEPA 
Mr. Jeff Healy, Alliance Technologies, Inc. 

b. Meeting starting 1300 hrs 21 Sept 92 and concluding 1800 hrs 21 Sept 
92 and ~econvening at 0900 hrs 22 Sept 92 and concluding 1130 hrs 22 Sept 92: 

For the Army: Mr. Randall Battaglia, Project Manager, SEAD 
Mr. Jim Miller, SEAD 
Dr. Kathleen Bucchi, Project Manager, USATHAMA 
Mr. James Chaplick, P.E. Engineering Science 
Mr. Mike Duchesneau, P.E. Engineering Science 
Mr. Keith Hoddinott, AEHA (22 Sept 92 only) 

For the USEPA: Ms . Carla Struble, Project Manager , USEPA 
Mr . Jeff Healy, Alliance Technologies, Inc . 

For the NYSDEC : Mr. Marsden Chen , Federal Facilities Section, NYSDEC 
Mr . Kamal Gupta, Project Manager, NYSDEC 
Mr . Kerdeef Gupta, RCRA Section, NYSDEC 
Ms . Linda Vera, NYSDEC Region 8 (22 Sept 92 only) 

For the NYSDOH : Mr . Kim Manne, NYSDOH 
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SDSSE-HE (200- la) 
SUBJECT: Minutes for t he Meeting to Determine Appropriate Solid Waste 
Management Unit (SWMU) Classifications 

3. Meeting starting 1000 hrs 21 Sept 92 and concluding 1130 hrs 21 Sept 92. 

Summary of USEPA and Army Meeting: 

USEPA concurred with the Army's position for all SWMU's after 
discussion. Differences in concurrences and additional specific information 
desired will be specified in a letter by USEPA. (This is expected by 30 Oct 
92). 

USEPA recommended to investigate SEAD-46, Small Arms Range, and the 
Army concurred due to the possibility of unexploded ordnance. USEPA performed 
visual site inspections at SEAD-52, Bldg 612; SEAD-55, Tannin Storage; SEAD-
65, Acid Storage Pads; SEAD-66, Pesticide Storage, Bldgs 5 & 6. 

4. Meetings starting at 1300 hrs 21 Sept 92 and concluding at 1800 hrs 21 
Sept 92 and reconvening at 0900 hrs 22 Sept 92 and concluding at 1130 hrs 22 
Sept 92: 

a. During the meetings, representatives of the Army, NYSDEC, USEPA and 
NYSDOH discussed, in detail, the universe of currently identified and 
classified SWMU's described in the Draft Final SWMU Classification Report 
(SCR) prepared by ERCE (1991). In addition, three SWMU's not addressed in the 
Draft Final SCR were discussed; units 70, 71,and 72. The objective of the 
meetings was to reach resolution on the proper classification of all SWMU's. 
The goal was to classify all SWMU's as either requiring no further action or 
as an Area of Concern (AOC). 

b. In the meetings attended by USEPA and Army occurring earlier in the 
day, in which the NYSDEC and NYSDOH were not in attendance, the Army and USEPA 
reached consensus regarding the proper classification of all SWMU's. 

c. In order to assist in the proper classification of individual SWMU's, 
site visits of various sites were undertaken. Sites visited were SEAD- 52 
(including Bldg. 608, 610, 611, & 612), SEAD- 65, SEAD- 68, SEAD- 60, SEAD-46 and 
SEAD- 55 . 

d. At the conclusion of the meeting, all SWMU's fell into one of three 
categories. These categories are: 

0 No Action SWMU's. 

O Areas of Concern (AOC's). 

o Additional information required. 
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SDSSE-HE (200- la) 
SUBJECT: Minutes for the Meeting to Determine Appropriate Solid Waste 
Management Unit (SWMU) Classifications 

e. The category of additional information was assigned to those units in 
which the NYSDEC reserved its authority to classify a SWMU as either an AOC or 
no action unit. For this category, agreement was reached between the Army and 
NYSDEC regarding the level of further information that will be required in 
order for the NYSDEC to decide the units correct classification. The level of 
further information required by the NYSDEC fell into the following categories: 

O NYSDEC's Federal Projects Section will consult with another NYSDEC 
regulatory authority (i.e RCRA or FIFRA authorities). 

0 SEAD will provide NYSDEC with additional studies, documentation, 
data or analytical test results. 

O The Army will conduct limited sampling in order to further 
categorize the site. 

f . . All parties agreed that, prior to initiating fieldwork at those units 
requiring limited sampling, phone conferences would be held in order to 
discuss the Army's proposed sampling. It was agreed that, for those units 
where limited sampling is needed, workplans would not be required. The 
additional sampling and analysis will be used to determine the SWMU's proper 
classification. 

g. The Army briefly discussed its means of contractually performing the 
limited additional sampling. SEAD stated that the sampling and analysis could 
be performed independent of the contractor who will be revising the SCR or the 
sampling could become a tasking for the contractor performing the SCR update. 
If the former were the case, SEAD could use in-house manpower or contracting 
mechanisms to accomplish the work. SEAD stated that it is most likely that 
the contractor updating the SCR will perform all sampling and revise the 
report accordingly. 

h. The NYSDEC expressed concerns that the limited sampling may delay 
finalization of the SCR. SEAD agreed to inform the NYSDEC if the requirement 
to conduct sampling would effect the SCR finalization schedule. 

i. SEAD will be consulting with the Army's executing agency regarding the 
SCR revision project . SEAD will keep the regulatory agencies advised of major 
developments ~oncerning this project. 
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SDSSE- HE (200- la) 
SUBJ ECT: Minutes fo r the Meeting t o De t ermine App ropr iat e So l i d Waste 
Management Unit (SWMU) Class i fications 

j . The NYSDEC recommended that the Army r ename the investigations planned 
at eleven SWMU's. Currently, the workplan for this projec t is entitled 
"CERCLA Investigation of Eleven Solid Waste Management Units" (MAIN 1992) . 
The NYSDEC prefers that these investigations be referred to as Phase I 
Remedial Investigations. The basis for the name change is that CERCLA Site 
Investigations are typically used for National Priorities List (NPL) scoring. 
The NYSDEC asserted that SEAD has already been placed on the NPL and further 
r e ference to continued CERCLA Site Investigations should be discontinued. 

k . Minutes Table 1.0 summarizes the agreements reached in the meeting for 
each individual SWMU. 

l. At the meetings conclusion, Mr. James Miller, SEAD, agreed to prepare 
minutes summarizing the agreements reached during the meeting. The meeting 
concluded at 1130 hrs. Because consensus was reached regarding the status of 
each individual SWMU, it was decided there was no need to reconvene during the 
a fternoon of 22 Sept 92 . 

/fav/YLM r il&v 
½AMES MILLER 

Environmental Protection Specialist 
SEAD 
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MINUTES TABLE 1 

I
·-'.·-· :···· . . 111 ·•··.···so· ..•.... ·'•···· .. , ..•.. ,. .... •······ • ..... •· .. ·~ .. . ········• r.: •••••••• , ...... , ••••• r, ............ • ·J. ( , .... .. , .. , ···· ·· • ""··• .r. ..•..•.. , .. ......... ,.n.r. .... , .... , ., . .... , ....... , .... . , ... :. , ...... , ....... , ............... , ...... , ... , .. 1, ... r. •. , .. n1 ., .... ··•···· .......... pn ....•...• , ., ... '."'lfl~•·•···:••r•:·~·:'"''··"'•"'""•·':""·····'11=·r:r.:r..:11,:::n: • .. : .. ·• ... ·"'·'"··•··'"·•·····•······'···· .. :·····•r.r.r.,._., •. ~ .. , 

UHT UHT H~E . . . AG.REEHENTS . ... : . . . . : . . . . 
t-llH3ER . . . . . . . . 

~--.::::,. , .. ::::,::;;:;1_ ,,.,:,; .... : ....... . ... ...... .;:,:, ..... : .. : .. m;;:::;:;:;;:;;,-,;;;;:::::::;;::;;;::::;;;;::::,: .. ,:::::::;;;:::;;,:::::;,;:;:;:,:;;;:::;.:;;;;::::::::::::::;;:::::.-::::: .. '1 ,::::::;;.;;-,;;;::::::::..;i::;:;:;.::::::::; .. ,_ ... ,. .................. :::::::::;:.-:::;;;;:;::;:;:;;:::::::::::::;;;:··;;::;:;:;;;;:,::;:;;;m::;:;:.,.·.,,.,., ..... ·"""' ····:..:;;;:;::.-;:;;;; ;;;::::: • .. i......r~:::;;- .,.;.¼:::::::;-.. · .. - .Ji....:.""_ .. _ _ ,., ,..., ...... ·-ouo.:.=..i:..:i:m:·-· ..... ·-;;::.;:;:::" '·:::;:::.;::: .. 

S EA0- 1 Bu i lding 307 - Hazardous Waste 
Container St ot· age Facility 

$1J.i:n.m.:i, .. rY of Oi §G. IJ. .. §:::jQQ§.: Historical use, regulation, compliance information, and 
building designs and specifications for this facility were scrutinized . 
Conse.n.su.s: NYSDEC Federal Facilities will consult with applicable NYSDEC RCRA 
compliance authorities. The Army is not required to supply any additional 
information at this time . Upon consulting RCRA authorities, NYSDEC Federa l 
Facilities wil l inform SEAD of its recommended classification for SEAD-1. This 
task will be performed expeditiously, so that the SCR can be updated accordingly . 

1--------1--- - ---............... ........ , .............................. ______ _ ... ~_l.a.s.s.i.f.~ .. ~.?..!.i. .. ?.n: NYSDEC-Rese r ved, A rrny-Con cur, USEPA-Def er red to ear 1 i er meeting. 

SEAD-2 

SEA0-3 

SEAD-4 

SEA0-5 

Bu i lding 301 - PCB Tr ansformer 
Storage Facility 

······•··•·······················--- - --1 
lncinerator Cooling Wat.e r Pond 

Munitions Washout Facili t y Leach 
Field 

Sewage Sludge Waste Piles 

$1J. 11J.rn.c:i,r:Y .. Qf. QJ §G. IJ.. $..§..!Q.!J. $.: Historical use, regulation, compliance information , and 
building designs and specifications for this facility were examined. 
Consensus: NYSDEC Federal Facilities will consult with applicable NYSDEC RCRA 
compliance authorities. The Army is not required to supply any additional 
information at this time. Upon consulting RCRA authorities, NYSDEC Federal 
Facilities will inform SEAD of its recommended classification for SEA0-2. This 
task will be performed expeditiously, so that the SCR can be updated accordingly. 
G.1.:i,.§§..! .. .f...i..G..!;1-.t.,tQ.!J..: NYSDEC-Rese rved, Army-Concur, USEPA-Def er red to ear 1 i er meeting. 

$.IJ..11J.[ll!;l.f.Y .. .9. .. f ....... QJ §.g.lJ.§§ .i.QO§: Limited. This SWMU is part of the Ash Landfill Ope r ab l e 
Unit currently being addressed in a Remed i al Investigation/Feasibility Study 
(RI/FS). 
c.ons.ens.u.s.: All parties were in agreement prior to the 21-22 Sept 92 mee t ings. 
Class if ica.t .io.n: NYSDEC-AOC , Army-Concur, USEPA-Concur 

$.iJ..l!l.[11<3.,f.Y . .9..f... .. Q.!§G.IJ. §§..!Q.IJ.§.: Limited. This SWHU is being addressed under the Workplan 
for CERCLA Investigation of eleven Solid Waste Management Units (HAIN/January 
1992). This workplan is under review by USEPA. 
Co.n.s.en.s.us: All parties were in agreement prior to the 21-22 Sept 92 meetings. 
Classifica~ions: NYSDEC-AOC, Army-Concur, USEPA-Concur 

$.iJ.l!lllJ!;l.LY .9.f. .. .. QJ§.~IJ..?sions: Limited. The Army is currently making plans to conduct a 
CERCLA Site Investigation at this site . 
G.90. ?.~!J..§l,J §: All parties were in agreement prior to the 21-22 Sept 92 meetings . 

.............. .............................................. .................. ..... ................. ,.,JJ .. ?.?§)._fj _<;;;.!;1-.t. i .. Q.[l.§ .. : ... _NY.s o.E.c.-.A.o.c., .. .... h_r .. my··c_o.n.c.u.r-' USE PA-Concur 
, .................................. - ----
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S EAD- 6 Abandoned Ash Land f i l l $.l,Jf!llllc:l.CY. 9.f... .. Qj§r:::.ussion §: Limited. This unit is part of the Ash Landfill Ope r able 
Unit currently being addres sed in a RI/FS. 
Conse.nsus : All parties were in agreement prior to the 21-22 Sept 92 mee tings . 

1········ -············-··········· 
11 

.. £}!?.:?..?. .. i. .. f...i..s;:.§:.t..!..Q.D..: NY SOE C-A OC , Army-~.~~.~.,u __ r.c..., _ U_S_E_P_A_-_C_o_n_c_u_r _____________ _ 

S EAD·-7 S hale Pit 

S EAD-8 tlon - Cornbustible Fill Ar ea 

;>l,l_l!.llll.!3., .. U:' . . 9.f... ... .P .. i §C:::l:J§ §!.QD: Past clean fill disposal practices were d iscussed. 6NYCRR 
Subpart 360-7, Construction and Demolition Landfill, r egulations were r ev iewed. 
SEAD-7 receives only recognizable uncontaminated conc r ete, asphalt pavement , 
brick, soil and stone. 
Co.n.s.e.nsus: The shale pit does not pose a reasonable threat of r e l ease. 
~J..c:l..\3..§ .. i. . ..f..J.c::: 9.U . .QJl: NYSDEC-No Action, Army-Concur, USEPA-Deferred to ea rli e r meeting. 

?.l:J.llllllc:l.CY. .... ()J . .P.J.~c::1,1§§.J.q.r.J..§.: Limited. This SWHU is part of the Ash Landfill Operable 
Unit currently being addressed in a RI/FS. 
Con.sen.s.us: All parties were in agreement prior to the 21-22 Sept 92 meetings. 

t-----··················1································································ - --------1I .. JJ.?..§.§jf...!.~.c:l..t..J . .90. : NYSDEC-AOC, Army-Concur, USE PA-Concur 
SEA0-9 

SEAD-10 

Old Sc rap Wood Site $1,JJlJlll?.CY of Oiscussio.o.§.: The Army agreed that thi s site may pose a r easonable 
threat of release due to past waste disposal uncertainties. Prior to this a r eas 
use as a scrap wood site, the area received l andfill. Th e origin and na ture of 
this landfill is unknown. 
Consensus: All parties agreed that, due to unce rtainty regarding the site , f urther 
investigation is needed . 

-------------H (::J .. ?..§.sificat.J . .QIJ..: NYSDEC-AOC, AR MY-Concur , USEPA-Deferred to ea rli e r meeting. 

P1-esen t Ser ap Wood Site $.t:Jll)lll.?.TY .... 9.f.. .. .PJ§r:::t:J§.§j_.QIJ..§: His tori ca 1 management of SEAD' s cu rr en t scrap wood pil e was 
reviewed; past practices were discussed at length. 
c.o.ns.ensus: NYSDEC asked that limited sampling and ana lysis be pe rf ormed at this 
site. SEAD agreed. 

---------------------I Classification: NYSDEC-Reserved, Army-Concur, USEPA-Deferre d to ear li e r mee tin g. 

SEAD- 11 Ol d Construction Debris Landfill $,1,1111111 9r::Y. .. .9.LQiscussi_.9n..~.: Limited. This unit is current l y being addressed under the 
Workplan for CERCLA In vestigation of eleven Solid Waste Manage ment Units 
(MAIN/January 1992). This work pl an i s currently under USEPA r evi ew. 
(.9i§~Q~y~ : All parties were in agreement prior to the 21-22 Sept 92 meetings . 

................. , ........ ········ ·········-----··················· ........ ............................................. ,, . ...SL~:?.:~··Lf..i. t:::.?.1.i.9.D.:3 : NYSDEC - AOC , A r·my·-C on cur, USE PA-Concur --- -·- ------···················•·••···•··· 
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t.--~~~--· 111··_ ·:··_·-... .. . ·:;~_~:~--· .. --_---··:· ·1r[ :··~.-.- --. -- _-:--·,··:·o. •:-- -~~ --.--:=~:~~;F~~~=~~=-=-~===~~--~-
SEAD-12 Radioact i ve Waste Burial Sites -

Location A: Mortheast of Building 
813 
Location B: Not·th of Building 804 

$.U..ll_lJl.l?, .CY ... 9t.P.Js.i:::LJ.S.S.JQfl§.: Limited. The Army is currently making plans to conduct a 
CERCLA Site Investigation at this site. 
G9f.l.$.~IJS.l,J.$.: Al 1 pa r ties were in agreement prior to the 21-22 Sep t 92 meeting. 

1· ····· ··· ··· ············ · j .. ········ ·· ·············· ····························· ··---···· ··············· .. 
11 

.. ..S.\,~:~:~,.i.f.J.f.?.:ti. . .9Q.~ : NYSDEC-AOC, Army-Concur, USEPA-Concu r 
SEAD-13 

SEAD-14 

SEA0- 15 

SEAD-16 

IRFMA Disposal Site 

Refuse Bu rning Pi ts ( 2 uni ts) 

Bui Id ing 2207 - Abandoned Sol id 
Waste Incinerator 

$1J..ffi.ll_l i:\TY .... .9f. .... .PJ.s.i:::LJ§S.!.9flS..: Limited. This unit is current 1 y bei ng addressed under the 
Workplan for CERCLA Invest igati on of eleven Solid Waste Management Units 
(MAIN/January 1992). 
G.911.S..~.rl..$..lJ..§: All parties were in agreement p r ior to the 21-22 Sept 92 meetings . Thi s 
workplan is under USEPA review. 

, ..... G.J..9.§.§t.f...i..<;;:.9 .. t..!..9.f.l..§.: NYSDEC-AOC, Army-Concur, USEPA-Con cur 

$.lJ..fDll_l!'i.TY ... 9 . .f.. .... PJ§.i:::.LJ .. §.§j.Q.P§.: This SWMU is par t of the Ash Landfill Operable Uni t 
currently being addressed in a RI/FS. 
Cons.ensu.s.: All parties were in agreement prior to the 21-22 Sept 92 meetings. 
CJ_assification: NYSDEC-AOC, Army-Concur, USEPA-Concur 

$.lJ. ffi!)]9.._r.:y .. .9 . .f... .. .PJs..i:::lJ.s.s.J9ns..: Limited. This unit is a part of the Ash Landfill Operable 
Unit currently being addressed in a RI/FS. 
Consensu.s: All parties were in agreement prior to the 21-22 Sept meetings. 

_____ 
11
. G.J..c.1..$..$.,,LfJ.i:::.i:!.tLC?..o..: NYSDEC- ~g.~_,_A_r_m_y_- _c_o_n_c_u_r_, _U_S_E_P_A_-_c_o_n_c_u_r ______ _______ _ 

Bu ilding S-311 - Abandoned 
Deactivation Furnace 

$LJll_lll_li:\TY .. .9t.P.i..§<;;:.lJ.S.§.!QIJ.§.: Limited. This SWMU is currently being addressed under the 
Workplan for CERCLA Investigation of eleven So lid Waste Management Units 
(MAIN/January 1992). This workplan is under r eview by USEPA. 
r:;:.9n_sensus..: All parties were in agreement prior to the 21-22 Sept 92 meetings. 

n----····-··i--··-·····-·· -------·-------1j Classi..fications: NYSDEC-AOC, Army-Concur, USEPA-Concur 

SEAD- 17 Bu ilding 367 - Existing Deactivatia1 
Furnace 

Summa rY ... 9.L .. PJ§i:::.LJ.S.S.19.JJ..S. : Limited. This SWMU i s curren tly being addressed under the 
Workpla n for CERCLA Investigati on of eleven So lid Waste Management Units 
(MAIN/January 1992). This workplan is currently under USEPA review. 
C.o.ns.e.nsu.s : All parties were in agreement prior to the 21-22 Sept 92 meetings . 
G .. lassi f icat ions.: NYSDEC-AOC, Army-Concur, USEPA-Concu r ................ -....... __________________________ _ 
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I 
,i 
:1 ... 

SEAD-18 

SEAD- 19 

SEAD-20 

SEA0-21 

SEA0-22 

Bui ld ing 709 - Class ified Document 
Inciner a tor 

Building 801 - Classified Documen t 
Inc inerator 

?..LJ.ln.llti:l.JYQL .. PJ§<;:.LJ.§.§JQD§.: The nature of past document bur ning in thi s incinerator, 
including types of paper burned, volumes, and incinerator specifica ti ons wer e 
discussed. 
C:: onsensus: The Army is not required to provide any additional inf ormation in 
support of this unit's classification. 
G,.J,assificatign : NYSDEC-No Action, Army-Concur, USEPA-Deferre d to ea rli e r meet ing. 

$Ul1).11].~.CY9.L .PL§9.lJ§.§.!QJ1..§ : The nature of past document burning in thi s incin erator, 
including types of paper burned, volumes, and in c in erator speci fi cations were 
discussed. 
Consensus: The Army is not required to provide any additiona l inf orma tion in 
support of this unit's classification. 

1····-··-···-···-.. ---····--------- -
_____ .... lt· ·G.Ji=i.§.§ .. Lf...L<::..?..U9.D : NYSDEC-No Action, Army-Concur, USE PA-De f erred t o ear 1 i e r mee ting. 

I 

Sewage Tr eatment Plant No . 4 

....... ......................................... ...................... ...... --.............. .. .......... ,1 
Sewage Tr·eatmen t Plant No . 715 

Sewage Tr eat ment Plant No. 314 

?..LJ. .1!1.ln.i:l.TY .. .. 9.f.. ... P..!.§<::..LJ. .§§i..Q!J.§.: The Army asserted that the sewage treatment plants that 
are regulated and in compliance with the NYSDEC SPDES program is unwar rant ed . The 
NYSDEC ac kn owledged and r eviewed the SPDES permit efflu ent limitations provided in 
the SCR. 
Cons.e.n.s.us: The Army is not r equired to provide any addit i ona l informat ion in 
support of this unit's classification. 
Classification: NYSDEC - No Action, ARMY-Concur, USEPA-Deferred to ea rli e r mee ting . 

?..IJmJTI?.TY .9.t .P.J§gt,J .. §.§!QD§: The Army asse rted that the sewage treatment plants that 
are r egu lated and in compliance with the NY SDEC SPDES program i s unwarranted. The 
NYSDEC acknowledged and reviewed the SPDES permit efflu ent limitati ons provided in 
the SCR. 
c.ons.ensus.: The Army is not required to provide any add i tiona l inf orma tion in 
support of this unit's c lassificati on . 
Cla.s.sifjca.t..i.o.n: NYSDEC-No Action, ARMY-Concur, USEPA-De ferred to ear li e r mee ting. 

$1,J .. rnm ary of ... gJ.glJ.§.§!Q!J..§: The Army asserted ·that the sewage tr ea tment plants that 
are regulated and in compliance with the NYSDEC SPDES program i s unwa rranted . The 
NYSDEC acknowledged an d reviewed the SPDES per mit efflu ent limitations provided in 
the SCR. 
C::on,$~1J .. §I,J§ : The (.)rmy i s not required to provide any additional information in 
s upport of this 1.111 it' s cla ::.:,.i.l'ication. 
GJ~~2iJ.i.<::.!l.tl9!J. : ~lYSDEC ·· i'lo Action, ARMY-Concern, USEPA -Deferrr~d t o ec1rlier rnee t: in q. 

• ... , .. .. .. ...... ... ........ . .. ...................... . ......... .. ..... 1.1 ........................ . ................ ... ................................... . ........................ . . .... .............. ...... .... .. ..... ............. _ _ _ _ ___ _ ______ _ _ _ ______ . ., ... ....................... .......... ....... -................................................ .. 
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[;~I [ ili2-lliJ:Elli:TllilI][[illJJII:Iillilllliliill1IllTilli]IGe73Ef illlli~Wf: 
SEA0-23 Open Burning Grounds $.Y.I.0..11)9.!.:,Y ... 9L .. Qiscus?.J .. 9.!J..§.: Limited. This SWHU has graduated to the operab l e unit 

stage and is currently be ing addressed i n an a RI/FS. 
Cons.ensus: Al 1 parties we r e in agreement prior to the 21-22 Sept 92 mee tin gs. 

, .......... ............ - ... ······- +----- ......................... ................................... ____ .......... " 91?.:.§.§.!..f..!.S~.?.:.t..!..9..f.1. : NYSDEC-AOC, Army-Concur, USEPA-Concu r 
SEAD- 24 Abandoned Powder Burning Pit $.Yll).11)?.:f.Y .Qf.. .Qj.§C:::Y.§..§!9.f.1.§.: Limited. This SWMU is current 1 y being addressed under th e 

Workplan for CERCLA Investigation of eleven Solid Wa s te Management Units 
(M AIN/January 1992). This workplan is under USEPA r ev i ew. 
C.o.ns.ensu.s: Al 1 parties were in agreement prior to the 21-22 Sept 92 meetings. 

........... -···- --1-- - --- ------- ---1 G.l."?..§.§ .. LU .. 9..?.: .. U . .9.0..§ : NY SD EC-AOC , Ar my-Concur , USEPA-Con cur 
SEAD-25 Fire Training and Demonstration Pad $.Ymm?.:.C.Y ..... 9.t Discu§§J.9..!J..§: Limited. This unit is currently being addressed under the 

Workplan for CERCLA In vestigation of e l even Solid Wa s te Management Units (MAIN 
January 1992). This workplan is currently under USEPA review. 
c.o.nse.nsus: All parties were in ag r eement prior t o t he 21-22 Sept 92 meeting .. 

, ............................................... , .................... ..... .............. ·-····················-· .. · ...................... _ _ _ _ _ ....., G.J.B.,.§§ tfj.c:::.!3-,.t.J.9..0..§ : NY SD EC-AOC , Army-Con cu r , USE PA-Con cu r 
SEAD-26 Fi r e 1 raining Pit $.t,Jll)JlJ?.:LY . .9..f .... .P..i.§c:::t,J§§ .. !..9.0.§: Limited. This SWM U is cu rr ently being addressed under the 

Wo rkplan for CERCLA Invest i gation of eleven Solid Waste Management Units (H AIN/ 
1992). This workplan i s cur r ent l y under USEPA review. 
Con.sensu.s: All parties were in agreement pri or t o the 21-22 Sept 92 mee ting . 

\1----- ·····'·... . ................... _____ ____,, ~ 1 assi f ica tiQ.f.1.§ : NYSDEC-AOC, Army-Concur, USEPA-Concu r 
SEAD-27 Building 360 - Stearn Cleaning Waste 

Tank 
Summary of Discussj-9.0.§: SEAD provided a s t atus update on the RCRA Hazardous Wa s t e 
Tank Closure Plan that is being r eviewed by NYSDEC RCRA Compliance Authorities. 
SEAD agreed to provide the NYSDEC with sampling and analysis results when 
generated. If significant soil or groundwater contamination is encounte r ed, 
cleanup of this site will be defe rr ed to the CERCLA/IAG c l eanup process. 
C.onsensus.: The Army will forward to NYSDEC the closure plan sampling and ana lys i s 
results when available. SEAD-27 wil l continue to be addressed under supervis i on 
of NYSDEC RCRA authorities. The proper classification of thi s unit will be 
determin~d based on closure test results. SEAD will str ive to comp l ete the closure 
process in time t o avoid SCR finalization delays. 
Cl~ ssification: NYS DEC-Reserved, ARMY-Concur, USEPA-Defer r ed to earlier meeting. .......... ··········· ······················'·· - --........... .................... .. .. .. .................... ........................ .IJ... .... _ _ _ .............. ......................... _ _ _ _ .................... .. ........... .... _ _____ _ __________________ ............ . 
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SEAD-·28 

SEAD-29 

SEA0-30 

Bui lding 360 - Undergi-ound Wast.e Oi 1 
Tan ks ( 2 Un i ts ) 

Bu ilding 732 - Underground Waste Oil 
Tank 

8u i ld ing 118 - Underground Waste Oi 1 
Tank 

~J1mm!3.,TY .. .Qf . .PJ.?.\:IJ.$..$..J9Jl?.: The type of fuel stored, tank type (fiberglass or stee l), 
and fuel capacity of these tanks were r eviewed. 
Consen.s.us: Seneca will submit to the NYSDEC tank tightness results date d 1988 . 
The tightness results indicated that the tanks did not leak. 
G.J.?..$..$.jf icatJgr.i_: NYSDEC-Reserved, Army-Concur, USEPA-Deferred to earlie r meeting. 

;>IJID.!l.1!3-,.fY .. .9..f. ... P.L?.c::.IJ.$..$.JQp: The type of fuel stored, tank type (fiberglass or steel), 
and fuel capacity of this tank were reviewed. 
Con.s.ensus: Seneca will schedule this 1982 fiberglass tank for tightness testing in 
the near future. The results of this test will be included in the r evised SCR and 
will subsequently determine SEAD-29's classification. 
Classification: NYSDEC-Reserved, ARMY-Concur, USEPA-Defe r re d to earlie r mee ting. 

;>.IJ!l.1!l.1.?...CY .. .Q.f .... .PJ$.~IJ$.$..l.9D$..: The type of fuel stored, tank type (fiberglass or stee l), 
and fuel capacity of this tank were reviewed. This tank is scheduled fo r remova l 
in the near future by the SEAD in-house tank r emoval team. This tank is known to 
have tal<en on water and leakage is expected to have occurred. SEAO exp lain ed that 
the removal will be undertaken in unison with NYSDEC Region 8 regulatory 
authorities. If contamination is discovered when this tank is removed, soi l 
excavation will be performed and soil sampling will be undertaken. Soil samples 
will be tested for the parameters mandated by the NYSDEC Region 8 Division of 
Water. These tests will be accomplished using the analytical methods an d protocols 
required by Region 8, including laboratory requirements to mee t establi shed 
practical quantitation limits. Sample results will be forwarded to Region 8, who 
will make the determination whether or not the site remains contaminated aft er the 
cleanup has been completed; provided removal of contaminated soils i s necessary. 
The test results will be incorporated into the SCR. 
c.onsensus .. : .. Analyticai results from samples taken during the in-house removal 
project will be used to determine this unit's classification. The results will be 
forwarded to NYSDEC Federal Facilities Section. 

................ ......... . .. ....................... - ............... .. , _ _ __ ......................... .... , .. ,- •• ·-···-····-···· .............. 1.1 •• -. 
G...l...?_$..?. if i cat i. .. 9r.i: NYSDEC-Rese rved, ARMY- Concur , USEPA-Def er red to ear 1 i e r meeting 
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SEA0-31 8u i ld ing 117 - Undergrc,und Waste Oi 1 
Tank 

1··-······-·-······-············-- ·· ···I ····· ·······-......... _____ ... _ •....... -......• _ ................. ........ ---- ................... . 

SEA0- 32 Building 718 - Underground Waste Oil 
Tanks (2 Uni ts) 

$.1,J f!l.[119.f.J.' of Dj .. §f.hl .. §§JQ.P§.: The type of fuel stored, tank type (fibergl ass or steel) , 
and fuel capacity of this tank were reviewed. 
Consen.sus: Seneca will submit to the NYSDEC tank tightness results dated 1988. If 
the tightness results indicate that the tank. has not leaked, NYSDEC will conside r 
SEAD-31 a no action SWMU. 
CJ.a.s.s.i.! ... i..~.~.!.} .. ?..~.-= .. NYSDEC::::.~-~.~.~_.c.ved, Army-Concur, USEPA-Def er red to ea rli er meeting. 

$.LJl!ll!l.9.TY . .9..f.QJ.§g_q.§§..!..9.J:1.§ : The type of fuel stored, tank type (fiberglass or steel), 
and fuel capacity of these tanks were reviewed. These t anks held virgin number 6 
fuel oil; waste oil from all the waste oil tanks was blended for use as a used oil 
fuel. The oil is burned in boilers which generate steam used f or heating 
buildings. The Army stated that tightness testing of tanks conta ining number 6 
fuel oil is technologically infeasible and not required under 6 NYCRR Part 613.5 
and 40 CFR Part 266. Sampling groundwater by installing 1.5 inch groundwater 
monito ring wells was discussed. 
Co.nse.nsu.s: Limited sampling of building 718 waste oil tank is warranted. 

---····· ·······---···-··········-············ I G,).9. §.§j.JJ.G..9..t..! . .9.P .; .NYSDEC-Rese r-ved, Army-Concur, USE PA-Defer r ed to ear 1 i er meeting. 
SEAD-33 Building 121 - Underground Waste Oil 

Tank 
$..IJ. .. l!ll!l.9.TY .... .9..f ..... PJ.§.G.h!.§§j_.9._p§: The type of fuel stored, tank type (fiberglass or steel), 
and fuel capacity of this tank were reviewed. This tank held vi rgin number 6 fuel 
oil; waste oil from all the waste oil tanks was blended for use as a used oil 
fuel. The oil is burned in boilers to generate steam used for heating buildings. 
The Army stated that tightness testing of tanks containing number 6 fuel oil is 
technologically infeasible and not required under 6 NYCRR Part 613.5 and 40 CFR 
Part 266. Sampling groundwater by installing 1.5 inch groundwater monitoring wells 
was discussed. 
Con.se.n.sus: Limited sampling of building 121 waste oi l tank is warranted. 
G.19.§.§ . .Lf...i cat i Or\; .NYSDEC-Rese rved, Army-Concur, USE PA-Defer red to earlier meeting 
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SEAO-34 Building 3 19 - Underground Waste Oil 

Tank ( 2 Uni ts) 
$1,Jffi[ll.<3.,J:Y .. 9L .Pi.§i:::lJ.§.§.tQ.O..§ : The type of fuel stored, tank type (fibe rgl as s or steel) , 
and fuel c apacity of this tank were reviewed. This tank held virgin number 6 fuel 
oil; waste oil f r om all the waste oil tanks was blended f or use as a use d oil 
fuel. The oil i s burned in boilers to generate steam used for heating buildings. 
The Army stated that tightne ss testing of tanks contai nin g numb e r 6 fuel o il is 
technologically infea s ible an d no t r equired under 6 NYCR R Part 613. 5 and 40 CFR 
Part 266 . Sampling groundwater by installing 1.5 inch gro undw a ter monitoring well s 
was discussed. 
C.o.n.s.e.ns.us.: Limited sampling of building 319 waste oi l tank is warranted. 

,, ........................................... , ............................. ____ ....... ______ .............. 11 G.J.9.§.§j.f.J..i:::.e .. UQ.n .. ; ...... NYSDEC-Reser ~.~~.?. .. Army-Concur, USE PA-Def erred to ea r 1 ier me eting. 

S EAD-35 Building 718 - Waste Oil Bu r ning 
Boi lers (3 Units ) 

$.\J.!I1,[ll.<3.,[Y. ... .9.f... ... Qj .. §.f.. lJ.§.§j.Q.!J..§: SCR ph otographs of building 718 waste oi l burning boilers 
were inspected. Design features, including capacity r a tings a nd boi l e r combust i on 
rates, were reviewed. 
Consensus.: No additional information, sampling o r documentat i on is r e quired. 
G.J.c3.,gjficatiqn: NYSDEC-No Action, Army-Concur, USEPA-Deferred t o earlie r meeti ng . ........................... ....... ..... .. \ .... ............. ...................... -.................. - ............................. _____ _,[ .......... .. 

SEAD-36 Building 12 1 - Waste Oil Burning 
Boiler s (2 ~1its) 

$.\Jll)ll).<3.,LY. ... . Qf.. .. .. Pj .§.9.Y.§.§j.Qn .. $.. : SCR photogr ap hs of building 121 Wast e oil burning boi lers 
were inspected. Design featu r es, including capaci ty r atings and boiler combustion 
r ates, we r e reviewed. 
Co.nsens.us: No additional info r mation, sampling o r documentation is required. 

, ......................................... ,.... .. ........................................................................... ______ ........... .. ~lassification: NYSDEC-No Action , Army-Concur, USEPA-De f e rr e d to ea rlier meeting. 

[, 

rl 
. i 

S EAD-37 Building 319 - Waste Oil Burning 
Boiler s (2 Units) 

s.u.m.mary of Discussions: SCR photographs o f building 319 Waste o il burning boilers 
were inspected. Design features, in c lud ing capac ity ratin gs and boile r combustion 
rates, were reviewed. 
c.o.n.sens.us: No additional information, sampling o r documentation is requ ired. 

1------+--- -----·-------~I Classification: NYSDEC-No Action, Army-Co ncur , USEPA-Deferred to ea rlier me e ting. 

S EAD-38 Building 2079 - Boiler Plant 
Slowdown Leach Pit 

................................. .... \ .......... , _________ -------................ . 

•:; E~U·· Y,1 I r.::u i l d i ng 12 \ .. Goi l e t· Pl ant R 1 ow.1Qwn 
I .;·.,,: h Pit 

$.Y .. m.m.? r y o f D i s c.l,J s s i on s : Cu r r en t an d h i s to r i ca 1 ope r a t i n g p r a c t i c es we re r e v i ewe d . 
C.ons.en.sus: A limited sampling effort is warranted. This SWHU will be c lassified 
based on . these sampling results. 
c,l.a.s.sif.ic ati,,o,n,.= ...... N.Y.SDEC-Reser·ved , Army-Concur, USEPA-Deferred to earlier meeting. 

$1J1111l)ary .9f . Qi:~c,:\1§.s i.9n~. : Cu r-rent and hi storical ope rating rnacti c:~s 1/oJere reviewed. 
Co 11 ~~ n~.u::;: A 1 imi ted sa 111 pl in g e ffort i,3. warranted. This SWMU 1\1ill be cl as s ified 
based on these sampling re s ul ts . 
~)?.:§§Lf...i...~:.eJ:.!Q!J. : t~YSDE C -·Rese r ved , Ar my -Concur , USEN\·-D e fer· red to e n r l i er meeting . 
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Leac Pit G.QIJ.$.~!J..$.IJ. $. : A limited s ampling effort is warranted. This SWMU will be classif i ed 

based on th ese s am pling results . 
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Classification : NYSDEC-Reserved, Army-Concur, USEPA-Deferred to earlier meeting. 
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SEAD-41 

SEA0-42 

SEA0-43 

SEAD-44 
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Building 718 - Boiler Plant Slowdown 
Leach Pit 

$1J.1!1.P.J?TY .. 9f... .... P.t.$.9.IJ..$.$..i.9D.§ : Current and his tori ca 1 ope rating practices we re rev i e\.11e d. 
C.onsen.sus: A limited sampling effort is warranted. This SWHU will be classified 
based on these sampling results. 
C l .. a.s.s.i.f..i.c.a t .. i.o.n : NYSDEC-Rese r·ved, Army-Concur, USE PA-Defer red to ear 1 i e r meeting . ............................................................................................................. 1, ........................................... .. 

Bui ld ing 106 - Preventive Medicine 
Laboratory 

$1J.!111l)!'!C.Y .9f. .. QJ§9.IJ .. §.§}9.n§: Operating practices at the SEAD Preventative Medicine 
Laboratory were revi ewed . The volume and nature of infectious waste generated was 
discussed, as well as disposa l practices consistent with app li cab l e re gul ations . 
SEAD restated that no materials containing radioactive isotope are utilized, 
generated, or disposed of at th e clinical laboratory. 
Consensus : The Arm y is not r equired to provide any additional information, conduct 
any sampling, or provide fur ther documentation. 

_ ____ __ ................................... ..... - ----1t .... ~c.~.a.s.si.f.i .c.a tJ o.n.: NYSDEC-No Act ion, Army-Concur, USE PA-Def erred to ear 1 ier meeting. 

Bui !d ing 606 - Old Missile 
Pt" ope l lant Test Laboratory (refer to 
SEA0-56) 

Quality Assur ance Test Laboratory -
Location A: West of Building 606 
Location 8 : Brady Road 

su.m.mary .o.f .. Di.s.cu.s.s.i.on.s: Limited. This SWHU is scheduled to be addr-essed in a 
CERCLA Site Investigation. The fact that SEAD-43, SEAD-56 and SEAD-69 are located 
in the same geographical area was discussed. 
C.ons.ens.u.s: Uncertainties associated with former operations at this ' site warrants 
investiga t ion. SEAD-43, 56 , and 69 shou l d remain classified as individual units 
fo r purposes of t he SCR. The area will be addressed cumulatively as an AOC for 
purposes of the Army's planned CERCLA Site Investigation Workplan. 
G.l assi fication: NYSDEC-AOC, Army-Concur, USEPA-Concur 

$.tJ .. m!11.?TY ... 9J .. PJ§.9.IJ.$ Sions: Limited. The Army is currently making plans to conduct 
CERCLA Site Investigations at this site. 
Cons~nsus: All parties were in ~greement prior to the 21-22 Sept 92 meetings . 

...................... .. ·-···---·--------- j!· .... S}Jt§§LU .. 9.? .. ttg.o.§ : NY SD EC-AOC , Army-Concur , USE PA-Concur 
Derno liti.on Area $1J.mm?r:Y. .. . 9J Q}§C::IJ.§~j . .91J.§ : Limited. This unit is being addressed under the Wor-kplan 

f~r .CERCLA Investigation of eleven Solid Waste Management Units (HAIN/Ja11uary 
1992) .The t1>Jorkp l .=t11 is bei ng rev ie~J ed by USEPA . 
G.9 11$.~ IJ$.IJ.$. : All parties wer-e in agreement prior to the 21·· 22 Sept ?2 meeting:;. 
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