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AD
ADNL
AEC
AED

Ag
AMC
AMCCOM
AOC
APCS
APE

AR
ARDC
As
ASTM
AWFMS

Ba
BACT
BMDL
BTU

CAA
Cd
CDNL
CE
CF
CFR
CcO

Cr

D/
DARCOM

ABBREVIATIONS AND DEFINITIONS

Army Depot

A-weighted DNL (day-night level)

Atomic Energy Commission

Ammunition Equipment Directorate

Silver

Army Material Command

U.S. Army Armament, Munitions and Chemical Command
Area of Concern

Air Pollution Control System

Ammunition Peculiar Equipment

Army Regulation

U.S. Army Armament Research and Development Center
Arsenic

American Society for Testing and Materials

Automatic Waste Feed Monitor System

Barium

Best Available Control Technology
Below Method Detection Limit
British Thermal Unit

Clean Air Act

Cadmium

C-weighted DNL (day-night level)
Corps of Engineers

Cubic Feet

Code of Federal Regulations
Carbon Monoxide

Chromium

Directorate for
Department of the Army Material Development
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DOD U.S. Department of Defense

DOT Department of Transportation
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DPDS Defense Property Disposal Service

DRMO Defense Reutilization and Marketing Office
DRMO-0OSB DRMO-Off Site Branch

DRMS Defense Reutilization and Marketing Service

EC Emergency Coordinator

EEMD Engineering and Environmental Management Division
EIS Environmental Impact Statement

ELAP

EO Executive Order

EP Extraction Procedure

EPA U.S. Environmental Protection Agency

EWI ‘Explosive Waste Incinerator

FED Facility Engineering Division

FEE Facility Environmental Engineer
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(Cont.)

g Gram

GC\MS Gas Chromatography/Mass Spectrophotometry

gr Grain (unit of gun powder measurement; 1 grain = 0.002285ounces or 0.0648
grams) '

HCL Hydrogen Chloride

HEPA High Efficiency Particulate

Hg Mercury

HMX 1,3,5,7-tetranitro - 1,3,5,7-tetraazacyclooctane

HPLC High Pressure Liquid Chromatography

HQDESCOM Headquarters Depot Systems Command

HUD US Department of Housing and Urban Development

HW Hazardous Waste

HWCP Hazardous Waste Contingency Plan

IARC International Agency for Research on Cancer

IAW In Accordance with

ICUZ Instailation Compatible Use Zone

ID Identification

IDL Instrument Detection Limit

Inc Incorporated

IPE Industrial Production Equipment

IRI Ignitable, Reactive, or Incompatible

IS Insufficient Sample

LAAP Louisiana Army Ammunition Plant

ug/L Micrograms pér liter;A parts per billion

mg/L Milligrams per liter; parts per million
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ABBREVIATIONS AND DEFINITIONS
(Cont.)

mL Milliliters

mm Millimeter

MSL Mean Seal Level

N Nitrogen

N/A Non-applicable

NASA National Aeronautics and Space Administration

NC Nitrocziluiose

ND Not Cetected

NESHAP National Emissions Standard for Hazardous Air Pollutants

NG Nitroglycerin

NIPDWR National Interim Primary Drinking Water Regulation

NOAA National Oceanic and Atmospheric Administration

NOD Notice of Deficiency

NO, Nitrite

NO, Nitrate

NST No sample taken

NT Not tested

NYSDEC New York State Department of Environmental Conservation

OB Open Burning

oD Open Detonation

OSHA Occupational Safety and Health Administration

Pb Lead

PCB Polychlorinated Biphenyl

PEP Pyrotechnics, explosives, and propellants

PETN Pentaerythritol Tetranitrate

PL Public Law

April 17,1992 Page TOC-xiv

Revision: B

V:\Eavir\Seneca\Subpart X April 17, 1992



Seneca Army Depot, Romulus, New York
RCRA Part B Permit Appfication

Document: SUBPART X
Submittal: Draft

ABBREVIATIONS AND DEFINITIONS
(Cont.)

pPpm Parts per million

QA Quality assurance

QC Quality control

RCRA Resource Conservation and Recovery Act of 1976 (as amended)
RDX Cyclotrimethylenetrinitramine

RPM Rotations per minute

RTP Research Triangle Park

SCBA Self Contained Breathing Apparatus

SCFM Standard Cubic Feet per Minute

Se Selenium

SEAD Seneca Army Depot

SDPDA Special Defense Property Disposal Account

Sop Standing - Operating Procedure(s)

SPCCP Spill Prevention Control and Countermeasure Plan

SRV Spill Response Vehicle

SWMU Solid Waste Management Unit

TCE Trichloroethylene

TCLP Toxicity Characteristic Leaching Procedure

TECOM US Army Test and Evaluation Command

TEP Toxic Extraction Procedure; Synonymous with EP Toxicity
Tetryl 2,4,6-trinitrophenyl-methylnitramine

TEP Toxic Extraction Procedure

TKN Total Kjeldahl Nitrogen

TLV Threshold Limit Value

TNT Trintrotluene
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ABBREVIATIONS AND DEFINITIONS

(Cont.)
TOX Total Organic Halogens
TSD Treatment/Storage/Disposal
TTCL Total Threshold Concentration Limit

USAEHA US Army Environmental Hygiene Agency
USAMBRDL US Army Medical Bioengineering Research and Development
USATHAMA US Army Toxic and Hazardous Materials Agency

USC - United Stated Code

USDA US Department of Agriculture

USGS US Geological Survey

Uxo Unexploded Ordnance

WAP Waste Analysis Plan
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SECTION A

PART A PERMIT APPLICATION[40 CFR 270.13]

A current Part A for the facility is attached.
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_ P For State
Use Qunly < EPA Use Only 1
United States Environmental Protection Agency
Washingion, DC 20460

'Hazardous Waste Permit
Application

e Part A

{Read the Instrucnions before starting)

s ZASREARK s DA X 0 N AN S s LTSN
{. 10 Number(s) R . ; N

PP RN 1L Wt S gy oy Lol

.:.".L".: < a-":'(;-

A. EPA ID Number B. Secondary ID Number (if appiicable)
NijY{of21}l1{3}8)2]j0}|8}3]0
1. Name of Facility

S{E [N JE |C|A AlRIMLY D JE PO T

111 Facliity Location (Physical address not P.Q. Box or Route Number)

A. Street

RIOCJU T I|E 916
Street (continued)

Clty or Town State | ZIP Code
R {0 M U JLJU}S NfYP 1L 4l 51 4 11-15101011
County Cod

(11 known) County Name.

SIEINJEJCIA

Land Type{ C. Geographic Location . D. Facility Existence Date
(enter code) | LATITUDE (degrees, miruaes, & soconds) LONGITUDE (degroer, minutes, § saconds) Month  Day Year
F L |2k I3 316 0 {71615 I 313 Q611 )1] 9] 4 1
1V, Facility Mailing Address L o R R i ol s FamL e L ey
Street or P.O. Box o
RJIOJUJTIE 916
CHly or Town State jZIP Code
Rl ol M| ul LI uls NjY[ifafsfupif-{sfojo]ln
V. Facllity Contact (Person to be contacted regarding waste activities at facllity) oy
Name (last) (first)
BIAJT|{TJA|JG{L]I]A RIAJN|DJA{ Ll L
Job Title - - Phone Number (aui code and number)
EfN |V IIJRJO|NS | EJNJG. 6107 -18]6|9]|-]1] 450
V1. Facllity Contact Address (See instructions) R B e s e R e g S R AT
AL Somact ﬁfa?ﬁ:gs’ B. Street or P.0. Box -
’ x R{ojufT]el [9]6 BlL|{D|G] |1 |23
© orTown '- | : State | ZIP Code
Coolm]uli]uls N[ v [ ]s [a [1]-]5 oo

EPA Form 8700-23 (01-90) -1017 -



co~ 1o umper (enter from page 1)

Sacandary {0 Number (enter from page 1}

N | vl ol 2] 1| 3] 8 2] ol 83
Vil. Operator Infarmation (see instructions)
Name of Operator
J1 Al M| EIl § CIRIQIS]S Cl Of+M] MI AIN IDIJITINIG QI FI FI] ICIEIR
Street or P.O. Box T :
RIO tUJTIE 9 i{h :
City or Town State {ZIP Code
RI of Mt ulL tuls NlYJariblol si1l-15]6lof1
8 Operator Type { C. Change of Operator Date Changed
Phone Number (area code and numbes) HMonth Day Year
elolzi-iglglgl-11 1] 6 F Yesiy [N - 10 3219 |
L SRR L 2 gy W L S LR &7 S A - (s S B o g e iy TN N s
VIIL. Facility Owner (see instructions) "' SN - A v A N
A. Name of Facility's Legal Owner
ui s G !0 JVIEIRINIMIEINIT
Street or P.0Q. Box
City or Town State | Z1P Code *

ihone Number (area code and number)

IX. SIC Codes (4-digit, In order of significance)

Primary Secondary
{cescription) {cescription)
' Secondary Secondary
{description)
X. Other Environmental Permits (see instructions) R R ?g%f ,,:f' S
A. Permit Type
(ent;r cody:; B. Permit Number C. Description
NlY (010}21112]19]6 NPDES-Discharge to Surface Water
Flw|8J]5j0]|~-{8lo}-]o0Of 1|5 State 404 Wetlands
E 8 |Ej4|5({3]j0]|8|9]o0]| o0 8 State Restricted Burning
|
-2017 -~

’A Form 8700-23 (01-30)



t tFA 1.0, Number (enter 11om page 1)

Secondary {D Number (enter from page 1)

NfYIO 12113181210

8

31 0

X!I. Nature of Business (provide 8 brlef description)

of ammunition.

Xt

Process - Codes and Design Capacities

The primary mission of SEAD is the receipt, storage maintenance and supply
However, over the years SEAD's mission has broadened to include
the receipt, storage, care, and maintenance of general supplies, industrial plant
equipment, special weapons, and tank and sutomotive major items and assemblies.
The sole function of the deactivation furnace is the demilitarization of obsolete
and unserviceable munitions.

A. PROCESS CODE - Enter the code from the list of process codes below that best describes each process to be used at the faclilty.
Twelve lines are provided for entering codes. If more lines are needed, attach a separate sheet of paper with the additionat
Information. if a process will be used that is not included in the list of codes below, then describe the process (inciuding its design
capaclty) in the space provided In item Xiii.

B. PROCESS DESIGN CAPACITY - For each code entered In column A, enter the capacity of the process.
1. AMOUNT -£nter the amount. In a case where design capacity Is not applicable (such as In & closure/post-closure or
enforcement action) enier the total amount of waste for that process unit.
2. UNIT OF MEASURE - For each amount entered In column B(1), enter the code from the list of unit measure codes below that
describes the unit of measure used. Only the units of measure that are ilsted below should be used.

C. PROCESS TOTAL NUMBER OF UNITS - Enter the total number of units used with the corresponding process code.

proviced in fem X4.)

APPROPRIATE UNITS OF UNIT OF
PROCESS MEASURE FOR PROCESS UNIT OF MEASURE
CODE PROCESS DESIGN CAPACITY MEASURE CODE
DISPOSAL: GALIONS ...ooveeannnn.. ..G
D79 INJECTION WELL ggl.b?g:é- L;;ERRDS; ‘?ALLONS PER DAY; GALLONS PER HOUAR. ... .. e
D80 LANDFILL ACRE-FEET OR HECTARE-METER GALLONS PER DAY ... .... ..U
D81 LAND APPLICATION ACRES OR HECTARES
D82 OCEAN DISPOSAL GALLONS PER DAY OR UTERS PER DAY UTERS .errerenennnneneansa L
D83 SURFACE IMPOUNDMENT GALLONS OR UTERS UTERS PERHOUR .. ........ H
STOBAGE: UTERS PER DAY ...eeveeneee.. V
so1 CONTAINER GALLONS OR UTERS :
(barrel, drum, ete.) SHORT TONS PER HOUR....... D
s02 TANK GALLONS OR LITERS
S03  WASTE PILE CUBIC YARDS OR CUBIC METERS METRIC TONS PERHOUR ...... W
S04 SURFACE IMPOUNDMENT GALLONS OR UTERS SHORT TONSPER DAY ........ N
IREAIMENT: METRIC TONS PER DAY........ S
01 TANK GALLONS PER DAY OR UTERS PER DAY |
T02  SURFACE IMPOUNDMENT GALLONS PER DAY OR UITERS PER DAY POUNDS PERHOUR ......... -
703 INCINERATOR - SHORT TONS PER HOUR; METRIC KILOGRAMS PERHOUR ....... R
TONS PER HOUR; GALLONS PER HOUR; |
UTERS PER HOUR; OR BTU'S PERHOUR |.| CUBICYARDS ...............Y
: : ICMETERS ..vuuvnnunnnn.
104 OTHER TREATMENT GALLONS PER DAY; LITERS PER DAY: cusic c
POUNDS PER HOUR; SHORT TONS PER ACRES ....oovveveveeuee.... B
[Use for peryuical, chemical, HOUR; KILOGRAMS PER HOUR; METRIC
processes nat sceuering n TONS PER DAY; METRIC TONS PER ACRE-FEET .ceceviannncniin A
H -
incinerators. Deterive mve HOUR; OR SHORT TONS PER DAY HECTARES .....o0ovvveeee... @
processes in the 10ece
HECTARE-METER............. F

BTU'sPERHOUR ............. K

EPA Form 8700-23 (01-90)

-3017-




e

L e e emmmet e s dtemteg 0 WG W D IGUOU A 2dS Oy

B T I )

GSANO. 024€-£PA-OT

EPA [.D. Number (enter from page 1)

| Y

2 )1

0

82

3

0 8] 3

0

Secondary ID Number (enter from page 1)

X!{. Process - Codes and Design Capacitles (continued) E.g‘

: ! e T

3% R I AR el . ) T i A e oty A wesg

\ ARSI RSN A T A 4 pmu 14 I LHRX LI Y A PR s
,—‘l_?-\“e_-g.‘ ey ".é—-.‘?".‘:?;,: abea oL it s e 4120 Y

EXAMPLE FOR COMPLETING ITEM Xll (shown In line numbers X-1 and X-2 below); A facllity has two storage tanks, one tank can
hold 200 gallons and the other can hold 400 gallons. The facliity also has an Incinerator that can burn up to 20 gallons per hour.

9.

Line |A PROCESS B. PROCESS DESIGN CAPACITY C. PROCESS FOR OFFICIAL
Numbar CODE TOTAL
USE ONLY
(from list 1. AMOUNT (specity) 2. UNIToF | NUMBER
above) MEASURE OF UNITS
(enter code)

x| 1]1s|olz2 600 G olo]2
xt2lrtiol3 20 E g o7

T1siof1 24155 G o |0 (3

21710} 3 .154 D 0

IlT]o 2.3 N 0 2z

4

5

5

7

8

9
1]o
1] 1
1] 2

OTE: if you need to list more than 12 process codes, attach an additlonal sheet(s) with the information in the same format as
above. Number the lines sequantially, taking into account any lines that will be used for additlonal treatment processes in ltem

X,

d1l. Additional Treatment Processes (follow instructions from Itern X}

ne |a process| s. TReaTMENT PROCESS |C. PROCESS
CODE DESIGN CAPACITY TOTAL
~ner
o NUMBER
o 1. AMOUNT | 2.umr o | OF uNITS D. DESCRIPTION OF PROCESS
 Hem (specity) MEASURE
1 (enter code)
OPEN BURNING
3frlof4f 1.5 N 0|01
Tons per day
“ i OPEN DETONATION
3{rtao]lasa .8 N 01011
Tons per day
Tloj4 .
T ols
Form 8700-23 (01-90) -40t7 -



. Form Approved. OMB No. 2050-0034 Expaes 12-31-91
Please print or type with ELITE type (12 characters per inch) in the unshaded areas only GSA No. (0246-£PA-OT

EPA 1.D. Number (enter from page 1) : Secondary D Number (enter from page 1)

N (Y ol 211 (318 (210 8 3 Q
XIV. Description of Hazardous Wastes i

A. EPAHAZARDOUS WASTE NUMBER - Enter the four-digit number from 40 CFR, Part 261 Subpart D of eachlisted hazardous waste
you wilf handle. For hazardous wastes which are not listed in 40 CFR, Part 261 Subpart D, enter the four-digit number(s) from 40
CFR, Part 261 Subpart C that describes the characteristics and/or the toxc contaminants of those hazardous wastes, :

™

B. ESTIMATED ANNUAL QUANTITY - For each listed waste entered In column A estimate the quantity of that waste that will be
handled on an annual basis. For @ach characteristic or toxdc contaminant entered In column A astimate the total annuai quantity of
all the non-listed waste(s) that will be handled which possess that characteristic or contaminant.

C. UNITOF MEASURE - For each quantity entered In column B enter the unit of measure code. Units of measure which must be used
and the appropriate codes are:

ENGUSH UNIT OF MEASURE CODE | METRIC UNIT OF MEASURE COoDE 3
POUNDS P KILOGRAMS X >
TONS 7 METRIC TONS M

Itfacility records use any other unit of measure for quantity, the units of measure must be converiedinto oneé of the required units of
measure taking into account the appropriate density or spacific gravity of the waste,

D. PROCESSES

1. PROCESS CODES:

For listed hazardous waste: For each listed hazardous waste entered In column A select the code(s) from the list of process
codes contained in ltem Xil A. on page 3 to indicate how the waste will be stored, treated, and/or disposed of at the facillty.

For non-listed hazardous waste: For each characteristic ortoxic contaminant entered In column A, select the code(s)from the
list of process codes contained in item Xii A. on page 3 to indicate ail the procasses that will be used to store, treat, andl/or
dispose of all the non-listed hazardous wastes that processes that characteristic or toxic contaminant.

NOTE: THREE SPACES ARE PROVIDED FOR ENTERING PROCESS CODES. IF MORE ARE NEEDED:

1. Eanter the first two as described above.
2. Enter “000° in the extreme right box of item XIV-D()L
3. Enter in the space provided on page 7, item XIV-E, the line number and the additional code(s).

2. PROCESS DESCRIPTION:ifacode s not listed for a process that will be used, describe the process in the space provided on
the form (D.(2)).

NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER- Hazardous wastes that
can be described by more than one EPA Hazardous Waste Number shall be described on the form as foliows:

1. Selectone of the EPAHazardous Waste Numbers and entar & In column A. On the same lIne complete columns 8, C,
and D by estimating the total annual quantity of the waste and describing all the processes to be used (o lreat, store,
and/or dispose of the waste.

2. Incolumn A of the next line enter the other EPA Hazardous Waste Number that can be used to describe the waste. In
column D(2) on that line enter “Included with above” and make no other entries on that line,

3. Repeat step 2 for each EPA.-Hazardous Waste Number that can be used to describe the hazardous waste.

EXAMPLE FOR COMPLETING ITEM XIV (shown in line numbers X-1, X-2, X-3, and X-4 below) - A facillty will treat and dispose of an
estimated 300 pounds per year of chrome shavings from leather tanning and finishing operation. in addition, the facility will treat and
dispose of three non-ilsted wastes, Two wasies are corrosive only and there will be an estimated 200 pounds peryear of each waste.
The other waste Is corrosive and ignitable and there wili be an estimated 100 pounds per year of that waste. Treatment will be in an

incinerator and disposal will be in a lancflll. 1

: D. PROCESS
A EPA 8. ESTIMATEJ C. UNIT OF
HAZARD ANNUAL MEASURE
Une WASTE NO. QUANTITY OF (enter (1) PROCESS CODES (enter) ™" (2) PROCESS DESCRIPTION
Number{ (enter code) WASTE code) (1 a code Is not entered In D(1))
v 1{K gl 5| 4 900 P T 0130} 81 0
£{21pjojo]2 400 p Tioj3]D] 8]0
X 31D} 010 1 100 F-] T 03|00} 8]0
X 4| D 0o 2 Included With Above

EPA Form 8700-23 (01-90) -5017 -



Form Approved. QM8 No. 2050-0014 Expwes 12-31-91

Please brmz or type with ELITE type (12 characters per inch) in the unshaded areas only GSA No. 0246-EPA-OT
EPA I.D. Number (enter from page 1) Secondary ID Number (enter from page 1)
Nl yi ol 20 113 18 g 181310 _ - _
Description of Hazardous Wastes (continued) g 2 ﬁ}g,“;&h*@" J~.3.e;,~f}';,,— *rr‘gg-&::i»:;' g:},‘:{;;_:&
D. PROCESSES
HAZARDOUS | ANNUAL | HEASURE
Nimper| (ontor code) | WASTE | Soasy | (1FPROCESSCODES(enten (1 code s not entered In D)
11 D[0 |0 |3 320 T T{O0][3
21 Djo |3 |O
3{o0jo |o i3 230 T TlOl4
41 Df0 {3 |0
51 0f0 lo ]2 3000 P slolr
6{ 0{o {0 |6 included with above
71 pjo o |8 included with above
81 0jo |0 |5 5000 P stoln
9) DIO |0 |2 included with above
11091 D0jo jo |1 { 30000 R sl{o]1
111} Flo |0 |5 600 P S]101]1
T12] plo {o |1 200 P s{of
113] F|O |O |4 included with above
' F{0o {0 |5 included with above
1St plo 1o (1 1000 P Sto}|1
"1 5] 8i{0 o1 included with above
171 0lo lo 1 4500 P slol
18] glolol2 included with above
Y19 pjo jo |1 1500 P S|0}1
1 0f Blo |o |3 included with above
2111 olo jo |1 5000 P slofn
1 2] 8lo jo |& included with above
31 0jo |0 N 3000 P Sjo{1
41 B8j0 |0 |5 o included with above
5{D|j0 |0 |1 1000 P s|o|1
61 Blo |0 |6 ) - included with above
71 0(0 [0 |1 3500 P S|0}1
81 glo lo |7 included with above
9 —
o
100 P slofn
2{ Flo |0 |2 included with above
31 F1o (0 |2 5000 P S{0]1

A Form 8700-23 (01-90) -6017 -~




Form Approved OMB No. 2050-0034 Expres 12-31-91

Please bnm or type with ELITE type (12 characters per Inch) in the unshaded areas only GSA Na. 0246-EPA-OT
EPA [.D. Number (enter from page 1) Secondary ID Number (enter from page 1)
N[ vl olz |1 {318 2]0l8[3] 0| (Continued)Pg.6
Description of Hazardous Wastes (continued) m’;‘ﬂg‘aeir:‘i’;':-‘?’%:&'!&vé.&-r}':bb‘éf‘,:}-’fz"r::A::"g}»,;-_&-;,f_z?
D. PROCESSES
HATARDOUS | ANNUAL 2 %E(deS’ZROEF
Nemper| (ontor code) | WASTE | odey | (7 FPROCESSCODES femier (2 code is not entered I O(1)
‘Iolojslo included with above
2lFlojol3l 200 P s {al1
3]RrRlO0j0]1 ! included with above
41 Fjl 0 0] 2 200 P S{o}1
SR 0O} O included with above
S{ojofof 200 P sf{al1
I RI O] 0f1 included with above
8l Flolof2 200 P S{ojf1
91 0l o} b O included with above
119} Rl 0 of 1 included with above
'{ Flol ol 5 200 P S|0]1
"1 2] rl ol o]
Y131 ul 2y 2) 81 koo P sloj
Ul 1y 31 1 3200 P sj0}1
Dl Of 21 6 400 P S0} 1
11 6] Fl of 2] 7 400 P slof1
11 7] ¢l of 2{ 4  soa P slaf
118
119
21 0
21 1
21 2
213
21 4
21 S
21 6 ) .-
217
21 8
219 —
3jo0
1, <
3Ii 3

PA Form 8700-23 (01-90) -60t7 -



Form 4pproved. QM8 No. 2050-0034 £xpres 12-31-91
Please pnnt or type with ELITE type (12 characters per inch) in the unshaded areas only GSA Na. 0246-EPA-OT

EPA [.0. Number (enter from page 1 Secondary 10 Number (enter from page 1)
nlviof2f1f3]8f2]0]8 3]0 ]

XIV. Description of Hazardous Waste (cont/nued)

_ s
I T o
- O

E. USE THIS SPACE TO UST ADOTIONAL PROCESS CODES FROM ITEM D(1) ON PAGE 6.

Line
Number Additional Process Codes {enter)

Anach to this application a topographic map of the area extending to at least one mile beyond property boundaries. The map
must show 1he outline of the lacility, the location of each of its existing and proposed intake and discharge structures, each of its
hazardous waste treatmen, storage, or disposal facilities, and each well where it injects fluids underground. Include all springs,

All existing facilitles must Include photographs (aerial or ground-levef) that clearly delineate all exsting structures; exsting storage,
treatment and disposal areas; and sites of future storagae, ireaiment or disposal areas (see Instructions for more detail).

XVIil. Certification(s)

I certify under penalty of law that | have personally examined and am familiar with the information submitted in this
and all attached documents, and that based on my Inquiry of those individuals immediately responsible for
obtaining the information, | believe that the submitted Information Is true, accurate, and complete. | am aware
that there are significant penalties for submitting faise Information, Including the possibllity of fine and
imprisonment.

Owner Signature Date Signed
/MZ‘M- b @Lm__— a2 o/13 |

Name and Otficia Title (type or ofint)
u.s. G NMENT

Qperator Signatur Date Signed
S meae— /N (Nrop 920113

Name and Officiaf Title (type or grint) ¥ .-
JAMES_B. LROSS - U.S. ARMY, COMMANDING OFFICER

XIX. Comments

Updated photographs (Section XVI!) will be submitted separately at a later date.

Note: Mail completed form to the appropriate EPA Reglonal or State Office. (refer to Instructions for more Information)

EPA Form 8700-23 (01-90) -70t7 -



Seneca Amy Depot, Romulus, New York Document: SEADPARTB1
6NYCRR Part 373 Permit Application Submittal: Draft

ATTACHMENT ONE

-DEACTIVATION FURNACE
(ROTARY KILN INCINERATOR WITH BAGHOUSE)
BUILDING 367

Ammunition from storage and/or disassembly operations is received by the carrier.

Packaged ammunition is placed on the unpacking table and unpacked. Packing material is then placed
on pallets for transfer to the demoiition grounds for burning or to DRMO for resale it there is no expiosive
contamination. Unpacked ammunition is placed on an endless conveyor for transter to the deactivation
fumace at prescribed intervals. The ammunition is burned and exploded by the heat in the fumace. The
residue from the furnace is transferred by endless conveyor to metal containers and allowed to cool. When
cooled, the scrap metal is inspected 100% for any unexploded ordnanca. After this inspection, the scrap
metal is placed in wooden boxes for the transfer to DRMO.

Page A-1
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Saneca Army Depot, Romulus, New York Document: SEADPARTB1

6NYCRR Part 373 Permit Application Submittal: Draft
e e e
ATTACHMENT TWO
.DEMOLITION GROUNDS

DETONATION OPERATIONS

Ammunition and components to be detonated are transferred to the demolition grounds via carrier.
Demoiition holes are prepared by the user of an 18-ton bulldozer.

Ammunition is unpacked at the unpack site at the demolition grounds and transferred to the demolition field
by carrier and/or lift truck.

Matenial to be detonated is placed in a hole dug by the bulldozer. Demolition material used to destroy the
ammunition or components is transferred from storage. The matenal is piaced in the hole with the
ammunition to be destroyed. A primer cord is attached to the demolition material, and blasting caps are
attached to primer cord. The primer cord is attached to the circuit wire. The bulldozer will then fiil the hole
. and place a minimum of eight feet of dirt over the material 1o be detonated. Operators will retire to the
dugout, ciose the gate, raise the red flag, uniock the control panel, and detonate the desired hole.

December 30, 1991 ‘ Page A-2
Ravision: A UAPSG\SENECAATTACHS. 123 Draft #2 12/31/91 11 AM



Document: SEADPARTB1
Submittal: Draft
-~ ]

ATTACHMENT THREE

Saneca Army Depot, Romulus, New York
6NYCRR Part 373 Permit Application

- DEMOLITION GROUNDS
OPEN BURNING OPERATIONS

Ammunition and components are transferred to the demoiition grounds by carrier from disassembly and/or
storage locations.

Propellants are burned in a buming pan. The propellants are placed in the buming pan according to
Standard Operating Procedures. A primer cord is attached to the circuit wire. Operators retire to the
dugout, close the gate, raise the flag, unlock the control panel, and ignite the propellants.

Propellants wiil be burned on the ground only when an imminent emergency exists.

Explosive contaminated materiais such as artillery casings, gloves, boxes, packing materiais, etc., are
bumed or flashed on the ground at pad J.

Combustible beds are prepared at buming pad J utilizing used paliets, wooden boxes, etc. A small amount

of fuel oii is used to initiate vigorous combustion. When the combustible beds are prepared, the explosive
contaminated material is transferred to the bumning pit, and are piaced on the combustible bed for burning.
A trail of propellant approximately S feet long, six inches wide and three inches deep is placed on the
ground next to the combustible bed. Electric squib is placed in the propellant trail and connectad to the
firing wires. Operators close the gates, raise the red flag, and tire the circuits from the panel in the office.
After waiting a prescribed time, operators will retum to the pits and pick up any metal parts or other metal

debris for transfer to DRMO.

Page A-3

December 30, 1991
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Seneca Amy Depot, Romulus, New York Document: SEADPARTB1
SNYCRR Part 373 Pemit Application Submittal: Draft

ATTACHMENT FOUR

HAZARDOUS WASTE STORAGE FACILITIES

[

There are three buildings at SEAD in which hazardous waste is stored. Building 307 is 3 Hazardous Waste
Storage Facility, Building 301 is a PCB Storage Facility, and Building 803 is a Mixed Waste Storage
Facility.

Hazardous wastes are primarnily generated from machine rework operations and are stored in Building 307.
These wastes include spent solvents, still bottoms from 1,1,1-trichloroethane vapor degreasers, sludge from
oil/grease separators, cleaning compounds, paper filters from paint spray booths, and spent battery acids.
Building 301 stores transformers containing oil with PCBs. Building 803 stores paper wipes in drums that
have been contaminated with various soivents and low level radioactive components.

December 30, 1991 Page A4
Revision: A U\PSG\SENECAATTACHS. 123 Draft #2 12/31/81 11 AM



Seneca Army Depot, Romulus, New York Document: SUBPART X
RCRA Part B Permit Application Submittal: Draft

SECTION B

FACILITY DESCRIPTION

B-1 FACILITYDESCRIPTION [40 CFR 170.14(B)(1)]

The Seneca Army Depot (SEAD) islocated in Seneca County, New York, approximately sixty
miles southwest of Syracuse. The SEAD lies immediately west of the village of Romulus, NY.
It is bounded by NYS Route 96A on the west and by NYS Route 96 on the east. NYS
Route 336 is at the northern boundary and the southern boundary is near West Blaine Road.
Seneca Lake, one of the Finger Lakes, is located approximately one mile west of SEAD
(refer to Figure B-1).

The facilities’s mailing address is:

Commander, Seneca Army Depot
Rte. 96
Romulus, New York 14541

The primary mission of the installation is the receipt, storage, maintenance and supply of
ammunition. However, over the years SEAD’s mission has broadened to include the receipt,
storage, care and maintenance of general supplies, industrial plant equipment.

SEAD operates an open burning/open detonation OB/OD facility for the thermal treatment
of propellants, explosives, and pyrotechnics, (PEPs). The OB/OD facility is located as shown
on Figure B-2 and on Figure B-3, Appendix 1.

B-2 TOPOGRAPHIC MAPS [40 CFR 270.14(b)(19)]J[6NYCRR Part 373-1.5 (a)(2)(xix)]

A topography map of the OB/OD area is presented in Figure B-2. This figure includes (1)
1-foot surface contours, (2) 1" - 200’ scale, (3) an area within a 1,000-foot radius of the OB
and OD areas, (4) tree lines, (5) protective dirt mounds, and (6) protective bunkers.

April 17, 1992 Page: B-1
Revision: B V:\Envir\Seneca\SubpartX April 16, 1992






Seneca Army Depot, Romulus, New York
RCRA Part B Permit Application
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FIGURE B-2
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Seneca Army Depot, Romulus, New York Document: SUBPART X
RCRA Part B Permit Application Submittal: Final

B-2a LAND USE

The SEAD is a government owned installation under the jurisdiction of the U.S. Army
Material Command (AMC). The depot lies immediately west of the village of Romulus, NY
(refer to Figure B-3 located in Appendix 1), 12 miles south of the villages of Waterloo and
Seneca Falls, and 2.5 miles north of the village of Ovid, NY. The nearest major cities are
Rochester, NY and Syracuse, NY located 60 miles northwest and northeast, respectively. The
total area of SEAD is 10,587 acres, of which 8,382 are designated storage areas for
ammunition, storage and warehouse, and open storage and warehouse. On-post family
housing is in two parcels, a 54-acre development adjacent to Route 96 and another 69-acre
situated along Seneca Lake. Additionally, troop housing is available for 270 enlisted men
(Building 703, 704, and 708). Bachelor officer quarters are located in Building 702, which is
designated for 18 men. Other land uses include Administration, Community Services, Airfield.

B-2b HAZARDOUS AND MIXED WASTE MANAGEMENT FACILITIES

The hazardous waste management facilities at SEAD consist of one drum storage area
(Building 307), one PCB storage area (Building 301), an incinerator for the demilitarization
of small arms and fuses (Building 367), mixed waste storage building (Building 803) and an
OB/OD facility used for the thermal treatment of PEPs. The locations of these facilities are
shown on the site plan, Figure B-4, Appendix 1. It shall be noted that there are no
hazardous or mixed waste management facilities located within 1,000 feet of the OB/OD
facility.

B-2c WIND ROSE

A wind rose for the area, based upon annual data, is shown in Figure D-19, Section D.

B-2d ACCESS CONTROL

SEAD is a restricted facility with entry and exit monitored 24 hours a day by armed security
personnel. The entire depot is enclosed by a 6-foot high chain link fence topped with three
strands of barbed wire and security gates at all roads which access SEAD. SEAD access gates
are shown on Figure B-3. There are perimeter roads inside the SEAD facility fence which

September 30, 1992 Page B4
Revision: C V:\Envir\Seneca\SubpartX September 30, 1992



Seneca Army Depot, Romulus, New York Document: SUBPART X
RCRA Part B Permit Application Submittal: Final

are patrolled 24 hours/day by armed DOD personnel. Refer to subsection F-2 for further
details on facility security.

B-2¢e INJECTION AND WITHDRAWAL WELLS

There are no injection wells at SEAD. On-site water supply wells and off-site water supply
wells are shown on Figure B-5, located in Appendix I.

There are presently two water supply wells on-site. One well is located approximately 3500
feet southeast of the Open Detonation and Open Burning Grounds while the second water
supply well is located within the southern portion of the base, in the vicinity of the Seneca
Army Airfield, just to the north of building 2301.

B-2f BUILDING, TREATMENT, STORAGE, AND DISPOSAL AREAS, OTHER
STRUCTURES

All buildings, structures, and waste storage areas at SEAD are illustrated on the Figure B4,
Appendix 1. There are no buildings, treatment, storage, or disposal facilities located within
1,000 feet of the OB/OD facility.

B-2g RECREATIONAL AREAS

SEAD has a swimming pool at the north end of the facility, along with tennis courts, a
gymnasium, and a sports field complex. Picnic and playground areas are found on the
installation of Hancock Park, the Lake Area and the Family Housing Area. There is also a
skeet and trap range at the field. There are no recreational facilities located within 1,000 feet
of the OB/OD facility.

B-2h RUNOFF CONTROL SYSTEMS

There are three main watersheds on SEAD. Reeder Creek, draining the north portion of the
depot and draining it west to Seneca Lake; Kendaia Creek, receiving runoff from the central
portion of the depot and draining west; and Indian and Silver Creeks draining the south
portion of the depot and draining it southward. To provide for surface drainage, and
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Reeder Creek or the vadose zone by natural infiltration. Surface drainage occurs in the
OB/OD area as shown on Figure B-2.

B-2i ACCESS AND INTERNAL ROADS

Roads leading to SEAD and those within its borders are illustrated on Figure B-3, Appendix
1.

B-2j ORM ARY AND PRO SEWE

There are no storm, sanitary, or process sewers located within 1,000 feet of the OB/OD
facility.

B-2k LOADING/UNLOADING AREAS

PEPs that have been designated for disposal either through open burning or open detonation
are transported from the storage (in munitions magazine) to the ammunition disassembly
plant in Building 2108. They are then loaded into approved vehicles and transported to the
OB/OD facility for thermal treatment. The location of the munitions magazines and the
ammunition disassembly plant is shown in Figure B-4, Appendix 1.

The unloading of waste explosives and pyrotechnics takes place at the OB/OD facility. High
explosive waste ordnances are unloaded for thermal treatment at the open detonation area.
They are then placed in a hole approximately 8-feet deep and covered with soil. Propellants
and pyrotechnics which have been designated for open burning are placed in the burning tray
located on the west side of burning pad D. There are no engineered unloading docks, ramps,
or other similar structures at the OB/OD facility.

B-21 FIRE CONTROL FACILITIES

Fire protection is provided by a fully equipped on-site fire department staffed by at least eight
men 24 hours a day. Building 103 houses the fire department equipped with a team of not
less than 6 duty persons on call 24 hours a day, two 500-gallon per minute (gpm) pumper
trucks, two 750-gpm pumper trucks, a crash truck, heavy equipment and miscellaneous
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equipment. Adequate fire protection is provided through appropriate spacing of hydrants and
proper sizing of mains.

B-2m SURFACE WATERS
B-2m(1) General

Surface waters within 1,000 feet of the OB/OD facility are indicated on Figure B-1, B-2 and
B-3 (Appendix 1). Specificaily, Reeder Creek is the only perennial surface water in the
OB/OD area. Surface drainage paths are depicted on Figure B-2. There are no intermittent
streams in the OB/OD area.

B-2m(2) Flood Control/Drainage Barriers

SEAD is situated on a ridge at the hydrologic divide between Cayuga and Seneca Lakes. The
elevation of Cayuga Lake at its nearest point is approximately 390 ft above sea level (asl),
while the Seneca Lake level is approximately 450 feet (asl). SEAD is typically in the range
of 600 to 700 feet (asl). Based on these elevations, the probability of occurrence of a flood
is less than 1 percent. In addition, all thermal treatment operations are conducted only under
weather conditions that are conducive to safe operations. Waste explosives are not stored
at the OB/OD facility.

Although the SEAD has no major drainage barriers, several controls have been installed on
discharge creeks. Reeder Creek has a steel sluice weir at the installation boundary. Kendig
Creek has two large ponds controlled by wood board weirs at the installation boundary.
Silver Creek has gate valves at its conduit underflow of the West Patrol Road, at the
installation boundary. Indian Creek is not controlled. Kendaia Creek has a wood slat weir
inside the West Patrol Road, and is not controlled the remaining length through the Lake
Housing Area.

Two sewage treatment plants (Building #4 and #715) are capable of retaining flow from the
sanitary sewer System, and the outflow of Building #4 into Kendig Creek can be controlled
by the downstream weirs discussed above.
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B-2m(3) Surface water Description

Reeder Creek is small, second order perennial stream that originates on the Seneca Army
Depot. On the Depot, it generally flows in a northwesterly direction but turns sharply to the
west after leaving the Deport property and discharges into Seneca Lake. The total drainage
basin of Reeder Creek is 3,211 acres (5.02 square miles). Most (71 percent or 2,275 acres)
is within the confines of the Depot. The drainage area upgradient of the OB/OD is
approximately 1,503 acres. The 29 acre OB grounds comprises 0.9 percent of the total
Reeder Creek drainage basin.

Prior to the late fall of 1980, the headwaters of Reeder Creek and Kendig Creek were the
same. Flow was split into these two streams downstream of a wetland that serves as part of
the treatment system for effluent from a sewage treatment plant. Drainage into Reeder
Creek from this wetland was totally blocked during the fall of 1980 (USAEHA 1981).

The normal width of Reeder Creek is from 4 to 10 feet, and typical maximum depths range
from 1 to 7 inches. Width and depth of sections of the stream influenced by beaver dams is
greater than this-approximately 15 feet wide and 3 feet deep. The potential for seasonal
overbank flooding of the creek near the OB/OD facility is minimal. During high flow events
width and depth increase, although the steep banks along much of the stream adjacent to the
OB/OD grounds limits the width of the flood plain. Normal flow within Reeder Creek near
the OB/OD facility is estimated to be 1-2cfs.

The substrate of Reeder Creek is heavily influenced by the occurrence of shale near and at
the surface. Most of the stream bottom consists of coarse, angular gravel as well as angular
cobbles. There is some deposition of interstitial silt and also a small amount of sand. In
some places, the stream bed consists of exposed bedrock. Nearly all components of the
substrate are dark grey. The average depth of sediment, include gravel, is approximately 3
inches. In general, the stream bottom which usually comes in contact with the stream water
of Reeder Creek is characteristic of mountain streams with loose cobbles. Such streams
usually have Manning’s N values (a measure of "stream resistance™) of 0.040 to 0.050
(Milhouse, Wegner, Waddle 1984).
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B-2m(@4) Local Flooding History

A history of flooding for Reeder Creek is not available. However, convincing circumstantial
evidence of the lack of significant flooding on Reeder Creek is provided by the Flood
Insurance Rate Map and associated Flood Insurance Study for the Town of Varick, in which
Reeder Creek islocated. An early step in a flood insurance study is to meet with appropriate
local officials and identify those streams within their town that have historically been
associated with damaging overbank flooding. These rivers and streams, along with others that
may have hydraulic features that may be conducive to flooding, are included in the "area of
detailed study,” where detailed cross-sectional data and discharge measurements are used to
accurately delineate the floodway and 100-year floodplain. No portion of Reeder Creek is
within the "area of detailed study” for the Town of Varick . Hence it is unlikely that there
have been significant damaging flood events associated with Reeder Creek.

B-2m(5) Floodplain Boundaries

The FEMA 100-year floodplain- boundaries for Reeder and Kendig Creeks are shown on
Figure B-3. Note that no part of SEAD falls within the 100-year floodplain boundaries of
those surface waters. '

The Flood Insurance Rate may for the Town of Varick, in which Reeder Creek is located,
clearly indicate that the OB/OD facility is well upstream of the 100-year floodplain, which is
confined to the lower 1,200 feet of the stream. Since Reeder Creek is not within the limits
of detailed study established in the Flood Insurance Study, there are no detailed calculations
available in the Flood Insurance Study document. This, along with the steep banks and
relatively low volumes of water normally carried by Reeder Creek, provides a basis for
concluding that flooding has not been a problem or issue at the OB/OD facility.

B-3 LOCATION INFORMATION [40 CFR 270.14(b)(11), 264.18]
B-3a - SEISMIC STANDARD

This regulation is not applicable to existing facilities.
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B-4 TRAFFICPATTERNS [40CFR 270.14(b)(10)]

Primary access to SEAD is through the main gate located on Route 96 (refer to Figure B-4,
Appendix 1). Vehicles utilized for transportation of hazardous waste are routed to Building
307 along Administration Avenue. After loading, the military police are notified and the road
is blocked off to other traffic while the shipment is escorted to the main gate. At the main
gate, the truck and its load are weighed prior to exiting the SEAD boundary.

SEAD does not receive explosive hazardous wastes from off-site. All PEPs which have been
designated for disposal at the OB/OD facility are routed from the ammunition disassembly
plant (refer Figure B-4), if they warrant disassembly prior to treatment, or from the
appropriate munitions magazine to the OB/OD facility. There have been no studies
conducted at this facility to determine the exact number of vehicles which may be expected
on these roads during normal operations. However, as an estimate, up to three detonation
operations may be performed per day under clear weather conditions. Therefore, the
estimated maximum number of vehicles OB/OD facility roads would be 180 per month.

B-4a TRAFFIC CONTROL

Access to the facility is controlled at the entrances by guarded gatehouses, where installation
personnel and visitors must report prior to entering or exiting the facility. Two interior guard
stations monitor traffic flow into the two higher security areas. Vehicles are stopped,
searched and credentials are verified prior to entrance into these areas.

On-base traffic is controlled by military police. They enforce the 45 mile per hour speed limit
by the use of radar.

B-4b ACCESS ROAD ACING

All roads for the transpbftatioﬁ- of hazardous waste, including those within the boundary of
the OB/OD facility, are paved asphalt roads. The roads were originally constructed of
concrete with a crushed limestone bed. The concrete has since been paved over. Roads
within the OB/OD are similar in construction.
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B-4c LOAD BEARING CAPACITY

The roads.upon which hazardqﬁs wastes are transported at SEAD, including those within the
OB/OD facility boundary, are: designed for a load bearing capacity of 18,000 pounds per axle
which is the standard dwign for road construction within built up. areas of military
installations. ' h

B-4d TRAFFIC CONTROL SIGNALS

There are no traffic control signals at SEAD. However, there are stop signs at all major
intersections and caution signs and speed limit signs. Personnel in charge of transporting
waste PEP are required to comply with SEAD speed limits and exercise due caution. In
addition, DOT warning markers are posted along roads leading to the OB/OD facility when
waste PEPs are being transported there for thermal treatment.
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SECTION C

WASTE CHARACTERISTICS

The chemical and physical characteristics of PEPs thermally treated at the OB/OD facility are
described in this section together with a waste analysis plan for sampling, testing, and
evaluating the resulting ash/residue to ensure that sufficient information is available for its
safe handling. The information submitted has been developed in accordance with the
requirements of 40 CFR 270.14(b)(2) and 264.13(a).

C-1 CHEMICAL AND PHYSICAL ANALYSIS[40 CFR 270.14(b)(2) and 264.13(a)]

The wastes resulting from thermal treatment of the PEP’s include an ash/residue and scrap
metal associated with open burning activities.

The ash/residue from OB operations is assumed to be a hazardous waste since it is derived
from a hazardous waste treatment operation. As such, ash/residue is segregated from
different PEP materials, burned. Consistent with overall Hazardous Waste Solid, N.O.S.,and
indicates the waste PEP which generated it. The Army is claiming a recycling exemption for
the scrap metal waste in accordance with 6 NYCR Part 373-1.1(d)(1)(vi):

(vi) The storage and recycling of the following recyclable materials is exempt:
(¢) scrap metals;

This recycling exemption is consistent with SEAD’s Part B permit dealing with
demilitarization of small arms munitions in the deactivation furnace.

After thermal treatment the ash/residue is transported to Building 307, Seneca’s Hazardous
Waste Conforming Storage facility. At 307, the OB ash/residue waste is sampled and
analyzed in accordance with Seneca’s Waste Analysis Plan for this (307) facility. Ultimate off-
site disposal is dependent upon this analysis. A given waste ash/residue may test non-
hazardous, and be disposed as an industrial waste, based upon results, and under NYSDEC
industrial waste stream approval.
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The hazard characteristics are based upon knowledge of the waste stream which generated
the ash/residue. Residual constituents after burning must be confirmed prior to ultimate
disposal. This is a case-by-case basis for OB Wastes; each munition open burned may
generate different characteristics in its respective ash/residue. For example, priming
compositions, (primes), in general contain heavy metals in their compositions (barium nitrate,
lead azide, lead styphanate, etc.) Igniting compositions, and fuzes may contain compounds
such as perchlorates. Most bulk propellants contain stabilizing compositions and/or additives
which are hazardous waste constituents. Since Seneca’s tray was operable, Seneca has
generated three different types of ash/residues as follows: grenades (containing acetone and
hexachloroethane), and 3.5"rocket motors (M7 propellant contains potassium perchlorate).
These wastes may be sampled by October 30, 1992; these wastes have not been analyzed to
date.

C-1a CONTAINERIZED WASTE[40 CFR 270.15(B)(1)]

Drums containing ash/residue from the open burning of munitions are taken to the hazardous
waste container storage building (Building 307) for storage at the end of each operating day.
There is no ash/residue remaining from OD operations.

C-1b WASTEIN TANKS [40_CFR 264.191]

There are no wastes in tanks associated with the OB/OD facility.

C-1c WASTEIN PILES [40 CFR 264.314]

There are no wastes in piles associated with the OB/OD facility.

C-1d LANDFILLED WASTES [40 CFR 264.314]

There are no current on-site landfills associated with the OB/OD facility. Any ash/residue
generated by OB generations will be analyzed to determine ultimate disposal, i.e.,disposing
of it in a solid waste landfill if it is non-hazardous or disposing of it in a hazardous waste
landfill if it is hazardous.
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materials for which little or no historical data exists. It would not be feasible in the
aforementioned cases to do a complete chemical analysis of the material in question because
of its presumed hazardous nature.

Information to ensure safe handling of materials to be thermally treated is available in
historical data and ordnance publications. In the case of materials that have no such
information, it will be necessary to perform chemical and physical analysis to determine its
reactivity, stability, and ignitability characteristics as applicable. No PEPs are stored at the
OB/OD site prior to thermal treatment. They are transported to the site directly from the
disassembly plant (Building 2108; refer to Figure B-4, Appendix 1) plant or from approved
storage locations.

Full hazard characteristic analyses will not be performed prior to OB/OD to avoid dangers
associated with excessive handling of such materials and to eliminate costly and potentially
dangerous time delays. The waste is visually inspected prior to treatment to ensure that only
appropriate wastes are subjected to thermal treatment. SEAD requests that the detailed
waste compositions, presented in Tables 2-1 and 2-2, located in Appendix 2, be substituted
for actual waste analyses.

After treatment, the immediate area surrounding the units is inspected and
unburned/unexploded PEP materials are collected and held until the next scheduled
treatment. This procedure ensures that any waste treatment residues are collected for
analysis and disposal willnot be of an explosive nature. Scrap metal fragments and containers
(canisters, rocket motors, etc.) are collected and disposed of in accordance with applicable
environmental regulations.

The primary hazardous characteristic of the waste residue after thermal treatment will
originate from heavy metals and possible traces of the PEP material. All of the waste
residues from burning and cleaning of the burn pans are containerized and handled as
hazardous waste. They are stored on-site, sampled and analyzed in accordance with the
hazardous waste analysis plan contained in this document and in accordance with 40 CFR 264.
Wastes that are verified as being hazardous are then disposed of in a permitted hazardous
waste disposal facility.

All wastes that are thermally treated are assumed to be hazardous prior to treatment. A
detailed waste analysis plan is not necessary to ensure successful thermal treatment since the
constituents and ballistic properties of the PEP waste are well known prior to treatment.
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Detailed chemical and physical data on military PEP waste which are thermally treated at the
OB/OD facility are on file at this facility.

C-2 ANALYSISPLAN FOR THERMAL TREATMENT RESIDUE
[40 CFR 264.13(b)(c)]

C-2a PARAMETERS AND RATIONALE [40 CFR 264.13(B)(1)]

The purpose of the OB/OD ash/residue waste analysis plan is to characterize the ash/residue
remaining after OB so that it can be properly handled, stored and disposed.

The waste analysis plan flow scheme is shown in Figure C-1. Unreacted PEP and/or
ash/residue from thermal treatment of PEPs is tested first for characteristic of reactivity and
secondly, for characteristic of toxicity. The rationale behind this analytical sequence is to
minimize the potential for laboratory hazards associated with testing an explosive sample. If
positive results are obtained from the reactivity tests, the ash/residue will be submitted for
additional thermal treatment. After further thermal treatment and after confirming that the
ash/residue is not reactive, it shall be tested for the characteristic of toxicity.

If the ash/residue fails the TCLP procedure materials, will be treated in accordance with
BDAT as described in the RCRA Land Disposal Restriction prior to land disposal. Metals
of concern include Barium (D005), Lead (D008) and Mercury (D009). BDAT for Barium
and Lead is stabilization (non wastewaters) for Mercury, BDAT consists of acid leaching
followed by chemical oxidation and dewatering (non wastewaters, <260mg/kg).

Scrap metal fragments and containers (canisters, rocket motors, etc) are inspected and
disposed of in accordance with 40 CFR 261 which entitled "Residues of Hazardous Waste in
Empty Containers."

C-2b TEST METHODS [40 CFR 264.13(B)(2)] .

The reactivity tests (Gap Test and Deflagration, Detonation, and Transition Test) presented
in Appendix 3, is used to determine if the ash/residue meets the criteria of a characteristic
reactive waste as specified per 40 CFR 261.23.

The characteristic of toxicity shall be determined from the Toxicity Characteristic Leachate
Procedure (TCLP).
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C-2¢c SAMPLING METHODS [40 CFR 264.13(B)(3)1

Ash/residue willbe sampled to ensure that the treatment has been successful in rendering the
waste non-hazardous. Any ash/residue generated willbe removed from the burning tray after
it has cooled sufficiently. The ash/residue will be placed in a labeled, DOT 17H, 55-gallon
drum with a bolted, ring-secured lid. When the drum is full it will be sampled and tested for
reactivity and hazardous constituents. Sampling will be accomplished through the use of a
thief sampler as discussed in Table C-1. This sampling device will provide a representative
sample of the ash/residue. The drum will be sampled three times and the samples compiled
into one composite sample. All appropriate protective clothing will be worn when sampling
and appropriate decontamination procedures will be followed for the Thief Sampler.
Appropriate chain of custody forms will be used by the person obtaining the sample and the
form will be completed before the sample is transported to the laboratory.

C-2d FREQUENCY OF ANALYSIS[40 CFR 264.13(B)(4)]

In most cases, OB operations generate relatively little ash/residue. However, any detectable
ash will be collected and sampled upon generating a 55-gallon drum or annually at a
minimum. In addition, sampling will be performed when the types of munitions normally
treated changes significantly from past operations.

C-2¢ ADDITIONAL REQUIREMENTS FOR WASTE GENERATED OFF-SITE
[40_CFR 264.13]

This section is not applicable since the facility has no plans to accept wastes generated off-
site. In the event that off-site generated PEP waste must be treated at this facility,
information necessary to comply with the requirements of this section will be submitted.

C-2f ADDITIONAL REQUIREMENTS FOR IGNITABLE, REACTIVE.OR
INCOMPATIBLE WASTES [40 CFR 264.13(b)(6), 264.17]

See Section C-2 above.

C-2e RESULTS OF PREVIOUS ANALYSES

No chemical or physical analysis of the waste ash separated from the OB/OD facility is
currently available. The quantities of ash generated to date have been very small. The ash
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TABLE C-1

PROCEDURES FOR SAMPLING ASH/RESIDUE FROM OPEN BURNING

1. Choose the stainless steel or brass sampling thief for the sampling of residual ash.
2. Make sure that the sampler is clean.
3. Check to make sure that the sampler is functioning properly and that the inner tube

can rotate freely to open and close the sampler.

4, Wear appropriate protective clothing and observe required sampling precautions.

5. Ensure that the sampler is in the closed position before any sampling is performed.
6. Slowly lower the sampler into the ash/residue accumulation drum until it reaches the
' bottom.

7. Slowly rotate the top of the handle clock-wise to open the sampler, allowing the ash

residue to enter the sampler.

8. Close the sampler by rotating the top of the handle counter-clockwise to secure the
sample.
9. Slowly withdraw the sampler from the drum while wiping the sampler with a

disposable cloth or rag as it is withdrawn.

10. Carefully discharge all of the sample into a suitable sample container by slowly
~ opening the sampler. This is done by again rotating the upper handle clockwise.

11, Cap the sample container; attach label and seal; record in field log book; complete
chain-of-custody sheet and sample analysis request sheet.

12. Disassemble the sampler, if appropriate, and decontaminate with an appropriate
cleaning solution, or store the contaminated parts in a plastic storage tube for
subsequent cleaning. Store used rags in a plastic bag for subsequent disposal.
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generated has been deemed non-reactive, drummed, stored on-site, and managed in
accordance with existing procedures for hazardous waste. Final disposition of the ash will be
made when sufficient quantities have been generated to make off-site disposal practical.
Wastes that are verified as being hazardous will then be disposed of in a permitted hazardous
waste disposal facility.

C-3 WASTE ANALYSIS REQUIREMENTS PERTAINING TO LAND DISPOSAL
RESTRICTIONS:

C-3a WA CTERIZATION[40 CFR 264.13(A)(1), 268.
See Section C-2 above.

C-3b NOTIFICATION AND CERTIFICATIONMEASUREMENTS [40 CFR 268.7]

SEAD Regulation No. 420-2, "Hazardous Waste Management" is included as Table C-2. The
purpose of this regulation is to set responsibilities, including notification and certification
requirements, to assure the systematic management of all hazardous wastes generated at
SEAD.

A typical hazardous waste manifest is included as Figure C-2.

April 17, 1992 Page C-8
Revision: B V:\Envir\Seneca\SubpartX April 16, 1992



Seneca Army Depot, Romulus, New York Document: SUBPART X
RCRA Part B Permit Application Submittal: Draft

TABLE C-2

SEAD REGULATION NO. 420-2 - HAZARDOUS WASTE MANAGEMENT

HEADQUARTERS 6 June 1983
SENECA ARMY DEPOT (This regulation supersedes SeadR 420-2,26 June
ROMULUS, NY 14541-5001 1981.)

FACILITIES ENGINEERING
HAZARDOUS WASTE MANAGEMENT

Paragraph
Purpose 1
Scope 2
Definition 3
Responsibilities 4
Procedures 5
References 6

1. Purpose. The purpose of this regulation is to set procedures and define responsibilities
to assure the systematic management of all hazardous wastes generated at this instailation.

2. Scope. This regulation applies to all Directorates and to all personnel whose actions or
failure to act may result in noncompliance with federal and state regulations pertaining
to hazardous wastes.

3. Definition

a. Federal Regulations - for the purpose of this regulation,federal regulations mean
USEPA Regulations 40 CFR Parts 122, 124, and 260 through 265, and USDOT
Regulations 49 CFR Parts 100 through 199.

b. State Regulations - Regulafions yet to be promulgated which must be at least as
stringent as federal regulations, and may, in certain areas, be more stringent.

c. Manage or Management - The systematic control of the accumulation, collection,
source separation, storage, transportation, processing, treatment, reclamation, and
ultimate disposal of hazardous wastes as mandated by federal and state regulations.
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TABLE C-2
(Cont.)

d. Hazardous Waste - Any discarded materials that exhibit any characteristic listed in
40 CFR Part 261.20 or are specifically designated in 40 CFR Part 261.30 that are
not reused, recycled, or reclaimed.

e. Generator - Any Directorate, Division, Branch, or Office within a Directorate whose
act or process produces a hazardous waste, including those personnel who work at
or supervise operations producing a hazardous waste. Directors will be responsible
for sub-delegating generator responsibilities to appropriate supervisor.

f. Transporter or Carrier - A commercial firm retained by SEAD which is licensed by
the Environmental Protection Agency (EPA) to engage in the transportation of
hazardous waste by air, rail, highway, or water.

g. Treatment, Storage, or Disposal Facility (TSDF) - All contiguous land,
improvements to the land, structures, and facilities used for treating, storing, or
disposing of hazardous wastes licensed by the EPA to conduct such operation.
SEAD will have TSDF permit for ammunition wastes. All other wastes will be
taken by a carrier to a private, licensed TSDF under contract to provide disposal
services.

h. Hazardous Waste Management Committee (Member) - Committee consists of one
person from each generator (normally the shop supervisor) who has direct
responsibility for the management of the generator’s waste. Committee members
meet with facilities Engineering Division (FED) collectively and individually to
discuss, plan, and implement SEAD’s Hazardous Waste Management Program.

i.  Manifest - The shipping document that accompanies the waste to an off-site TSDF
that contains all information required.

j.  EPA Identification Number - The number assigned by the EPA to each generator,
transporter, and TSDF authorizing them to conduct hazardous waste activities.
SEAD’s ID number is NY021320830. -

k. Contaiper - The USDOT specification drum, determined by 49 CFR Parts 100-199,
required to offer a hazardous waste for transport. Note that a single trip container
(STC) that held the new material may be used to ship the waste material provided
the drum is not leaking and/or otherwise defective.
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TABLE C-2
(Cont.)

Labels, Markings, and Placards - All additional requirements for containers and/or
vehicles used to transport hazardous wastes in accordance with 49 CFR Parts
100-199 as well as the EPA hazardous waste label in accordance with 40 CFR Part
262.32.

SEAD Waste Certification - Intermnal document signed by generator and/or
responsible supervisor certifying contents of container and that the proper shipping
container has been used. DA Form 4508 will be used for this purpose.

4. Responsibilities

a.

The Directorate for Administration and Services will supervise the entire Hazardous
Waste Management Program at this installation.

Facilities Engineering Division will:

)

@

©))
@

®)

©)

Maintain this regulation current in accordance with SEAD Supplement 1 to
AR 310-2.

Determine, through analysis and testing, which wastes are EPA hazardous
wastes when requested by generators.

Prepare, issue, and maintain on file all manifests.

Supervise the transfer of wastes to Building 307, maintain a log of wastes
stored there, and periodically inspect the building and the contents.

Assure that wastes are shipped to TSDF on time (within 90 days after
accumulation begins).

Insure that licensed TSDFs are retained under contract.

Prepare and submit the Annual Report to EPA. Work with generators in
preparation of applications, reports, plans, or additional information as required
by EPA.

April 16, 1992
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TABLE C-2
(Cont.)

(8) Provide advice and make recommendations to decrease or eliminate the
amounts of hazardous wastes generated.

c. Directorate of Quality Assurance willinspect shipping vehicles for conformance with
49 CFR.

d. Directorate for Supply will:
(1) Maintain stockage levels of DOT containers and labels for all hazardous wastes.

(2) Comply will all requirements to operate a TSDF (40 CFR Parts 264 and 265)
for ammunition wastes.

(3) Provide all reports, plans and information, etc. required by 50 CFR Parts 264
and 265 to FED for submission to EPA.

(4) Provide equipment and personnel to transfer wastes from Building 307 to the
carrier’s vehicles, block, and brace load.

e. Procurement Division, Directorate for Administration & Services will request that
all chemicals, solvents, cleaning compounds, etc., purchased are properly identified
in accordance with solvent Specification Addendum, Safety Data Sheets, or other
informational documents when available from supplier.

f.  Generators and/or Responsible Supervisors will:

(1) Request Hazardous Waste Determination from FED for all new materials
purchased after 1 May 1981.

(2) Make every attempt to decrease or eliminate the hazardous wastes they
produce through recycling, reclaiming, reuse, or through alternate processes.

(3) Draw the proper containers and labels and mark same in accordance with 40
CFR Parts 260 through 263 and 49 CFR Parts 100-199.

(4) Segregate wastes during accumulation and insure that they remain segregated.

April 16, 1992 Page C-12
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TABLE C-2
(Cont.)

(5) Certify the contents of the waste container(s) and that the proper container
has been used prior to storage in Building 307 by signing the SEAD Waste
Certification.

(6) Be able to prove, beyond reasonable doubt, that all hazardous wastes have
been managed and disposed of in accordance with federal and state regulations
at the end of February of each year.

(7) Have on hand at the generation site the appropriate equipment and absorbents
necessary to cleanup any hazardous waste spill.

Civilian Personnel Office will insure, the request of the supervisor that personnel
who come in contact with hazardous waste, receive required training.

5. Procedures

a.

Generators will draw the proper containers and labels required to properly
accumulate their wastes.

Generators will manage their wastes during accumulation in accordance with 40
CFR Parts 260 and 262 and certify the contents and containers by signing the SEAD
Waste Certification Statement. Forward statement to his respective Hazardous
Waste Committee member.

Generators willcontact FED and provide signed Waste Certification Statement prior
to transfer to Building 307. DA Form 4508 will be used to transfer wastes to
Building 307.

FED will maintain a log of wastes stored in Building 307. The log will contain the
proper shipping name, the generic name, the accumulation start date, the date
delivered to Building 307, and the date that the waste is shipped.

FED will determine when a shipment is necessary and prepare the manifest. All
wastes stored in Building 307 at the time the manifest is prepared will be shipped.

FED will notify D/PA and D/Supply of the date of shipment and the carrier’s
expected arrival time. FED and D/PA will visit Building 307 and verify that the
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TABLE C-2
(Cont.)

shipping names, containers, labels, and manifests are complete and accurate. D/PA
representative will sign the manifest on the date of shipment.

g. D/Supply will provide equipment and personnel to transfer the wastes to the
carrier’s vehicle. FED will offer to the carrier the appropriate placards as required
by law.

h. FED will assure that the carrier signs the manifest and willretain one copy for FED
records. The wastes will be shipped to an off-post TSD Facility.

6. References

a. AR 200-1
b. 40 CFR Parts 100-199
c. 40 CFR Parts 260-265, 122, 124
d. SEAD Supply 1to AR 310-2
April 16, 1992 Page C-14
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48-14-1 (BY—T1 STATE OF NEW YORK

DEPARTMENT OF ENVIRONMENTAL CONSERVATION
e DIVISION OF HAZARDOUS SUBSTANCES REGULATION
-
HAZARDOUS WASTE MANIFEST
Please print or type. Do not Stapie. P.O. Box 12820, Albany, New York 12212 Form Approved. OMB No. 2050-0039. Expires 9-30-91
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2 16. GENERATOR'S CERTIFICATION: 1 hersby deciare that the contents of this consignmant are fuily and accurately described above by proper shipping name and are
k] classified, packed, marked and labeied, and are in ali respects in proper condition for transport by highway according to applicable | ionai and i govemment
3 reguiations and state laws and regulations.
; if | am a large quantity generatot, | certify that | have program in place to reduce the volume and toxicity of waste generated to the degree | have determined to be economicaity

practicable and that | have selected the practicable method treatment, storage, or disposal curmrently available to me which minimizes the present and future threat to human
heaith and the environment; OR if | am a small genarator, | have made a good faith effort to minimize my waste and select the best waste management method that is available
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EPA Form 8700-22 (Rev. 3-88) Previous editions are obsolete.
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General Iintormation

erators are responsible under New York State and Federal Law for the proper identification, labeling, manifesting and ultimate disposai ot all hazardous waste
they generate. The manifest system is designed to track hazardous waste from the point of generation until its final disposal (cradle to grave). In order to
accomplish this goal, It is essentiai that all items on a manifest be properly compisted.

Distribution )
Distribution of each copy of the manifest is indicated on the bottom of the form. Copies of the manifest must be maited promptly. New York State reguiation-
provide five (5) working days for generator and two (2) for a TSDF. The Disposer's state is the state in which the designated TSD facillty is located. Generatc
state is the state in which the installation generating the hazardous waste is located. TSD facility is a treatment, storage or disposai facillty.

Generator Section
Item 1-Enter the US EPA ID number (twelve digit number issued by the federai government). The generator must assign a sequential unique, five digit number

different for each manifest, as the manifest number.

ftem 2-1f a continuation sheet is used, piease enter the total number of sheets here. Any EPA approved continuation sheet may be used, but distribution and

completion must meet New York manifest requirements. The document number in Item A must be placed in ltem L of each continuation sheet.

item 3 and 4-Self Expianatory. These must correspond to the generators US EPA ID number.

Items 5, 6, 7 and 8-These are self expianatory. These numbers must be secured from the transponer if more than one transporter is used, the generator must

supply additional copies of this manifest (copy#5) for each transporter.

items 9 and 10-The designated TSD facility, name, address and ID number should appear here.

NOTE: Al) US EPA ID numbers are a tweive digit code starting off with the letters corresponding to the state in which the facility -or transporter is located.

NOTE: Only New York State authorized transporters and TSD facilities are allowed to transport or receive hazardous waste in New York State. The genérator
shall check for authorization.

item 11-USDOT requires the word “waste” bafore or in the shipping name for all hazardous waste. See 49 CFR 171 thru 173. Contact USDOT office for description

assistance. Any waste in this box is a considered hazardous waste.

ftem 12-

Number—indicate number of containers (use whole numbers). Public reporting burden for this collection of information is

Containers/Type estimated to average: 37 minutes for generators, 15 minutes for
DM-Metal drums, barrels DT-Dump trucks transporters, and 10 minutes for treatment, storage, and disposal
DW-Wooden drums, barrels CY-Cylinders tacitities. This includes time for reviewing instructions, gathering
DF-Fiberboard or plastic drums (glass) CM-Metal boxes, cases, roli-offs data, and completing and reviewing the form. Send comments
TT-Cargo tank, tank trucks CW-Wooden boxes regarding the burden estimate, including suggestions for re-
TP-Tanks, portabie - CF-Fiber or plastic boxes, cartons ducing this burden to: Chief, iInformation Policy Branch, PM-223,
TC-Tank cars BA-Buriap, plastic, paper bags U.S. Environmental protection Agency, 401 M Street S.W., Wash-

ington, DC 20460; and to the Office of iInformation and Regulatory
Affairs, Office of Management and Budget, Washington, DC
20503.

item 13-Actual number of units indicated in box 14. (Do not use fractions or decimails).
item 14-Units (wt/voi)

G-Galtons (liquids only) L-Liters (liquids oniy)

P-Pounds K-Kllograms

T-Tons (2,000 pounds) M-Metric Tons (1,000 kilograms)
Y-Cubic Yards N-Cubic Meters

1tem 15-Use this space to indicate special transportation, treatment, storage or disposal or Blll of Lading information. If an alternate facility is designated, note
It here. For international shipments, enter point of departure. Emergency response telephone numbers, or similar information may be included here.

Item 16-The authorized agent of the generator must read and then sign (by hand) and date this certification. The date is the date of receipt by transporter.

. NEW YORK STATE REQUIRES THIS ADDITIONAL INFORMATION
item A-Number preprinted by New York State Department of Environmental Conservation (NYSDEC).
item B-Generator site address if ditfferent from mailing address. If same, write in same.
item C and E-State of registration and motor vehicle license plate number of waste carrying portion of vehicle used to transport.
item D and F-Teiephone number of authorized agent.
item G-No entry required by NYSDEC
Item H-Telephone number at site of TSD facility.
item |-Hazardous waste numbers (letter and three digits) as assigned by Part 371 or 40 CFR 261 must be used to identify hazardous waste. Enter in top box
by EPA. If waste is not hazardous in New York but regulated by another state, enter that state's waste code in bottom box.
Item J-It description in item 11 (a,b.c.d) contains NOS or other general term, the hazardous waste constituent must be provided here for each. The specific gravity
assumed to be one (1.00) uniess indicated in lower right of eachy box.

ltem K-Each material must be assigned an ultimate disposal method code as follows: L = landfill. B = incineration, heat recovery, burning, T = Chemical,
physical. or biological treatment. R = Material recovery of more than 75 percent of the total material. Both the generator and the TSDF shouid agree on codes

assigned in this item.

Transporter Section
ltems 17 and 18-Print or type the fuil name of person accepting responsibility and acknowledging receipt of material as listed on manifest for transporl. Enter

date of receipt and signature.

TSDF Section

Item 18-The authorized representative of the TSDF must note in the space any discrepancy between waste described on manifest and waste actually received.
Any rejected materials shiouid be listed and destination of those materiais provided.

Item 20-The signature (by hand) of the authorized TSDF agent indicates acceptance (except for item 19) and agreement with statements on this manifest. The
date is the date of signature and receipt of shipment. A TSDF not providing uitimate disposal agrees to transfer waste to a TSDF authorized to provide ultimate
disposal as indicated in item K.

N

Additionai Intormation

1. if the Disposer State supplies a manifest, that state’s form must be used. in any case, New York requires that both the generator and TSDF mail copies to

the generator's State and the disposer’'s State, with the ultimate disposal method indicated in item K.

2. There may be variations in the requirements between various states regarding items A thru K, therefore, the generator should contact the disposer's State
for specific details.

3. lf assistance is needed in completion of this manifest, please contact NYSDEC Manifest Section at 518/457-0530 weekdays from 9:00 a.m. to 4:00 p.m.

FIGURE C-2 (Cont’'d)

New York State regulation requires proper completion of all information on a manifest. Omissions, taise coding or iliegibility is considered a violation. All gen-
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SECTION D

PROCESS INFORMATION

D-8 OPEN BURNING/OPEN DETONATION FACILITY[40 CFR 270.23]
D-8a DESCRIPTION OF FACILITY[40 CRF 270.231a]
D-8a(1) General

Thermal treatment of propellants, explosives and pyrotechnics (PEPSs) is performed within a 90-acre
area called the open burning/open detonation (OB/OD) area. Propellants, pyrotechnics and solid
wastes containing explosives are open burned on a burn tray located as shown on Figure B-2.
Explosives are detonated within ten pits located as shown on Figure B-2. The OB maximum
treatment capacity is limited by Army policy to \1\3,000 1b./day (1,000 Ib. per burn, 3 times per day).
The OD maximum treatment capacity is limited by Army policy to 2,000 Ib./day (10 OD pits, 100 Ib.
net explosive weight (NEW)/pit, twice per day).

The OB process is contained within a 40-foot by 8-foot by 2-foot deep, welded steel tray with
concrete supports and located on a 64-foot by 40-foot by 6-inch-thick reinforced 5000 psi concrete
slab. The tray is elevated approximately one foot above the concrete slab for inspection ease. The
burn tray is constructed of 2-inch carbon steel with 45° sloping sides. The tray is designed to contain
ash/residue that may be generated and any initiating fluids that may be required. The burning tray
is equipped with a removable stainless steel cover which is used to keep precipitation out. Burning
tray construction details are depicted in Figure D-1. The concrete slab will contain any solids (e.g.,
PEPs and/or ash/residue) that might be spilled during loading of the tray or ash/residue from the tray.
Any such spill is swept up thoroughly and HEPA vacuumed up if required. Since the slab is kept free
of PEPs to be treated and ash/residue and the tray is covered during inactive periods, there is no
need to handle rainwater that falls on the concrete slab. Precipitation runs off the tray cover and
off the slab onto adjacent soil without picking up chemical constituents from the treatment unit.

There is no structure associated with OD operations. A 500-foot by 200-foot by 20-foot high earth
mound is utilized in this treatment process and is shown on Figure B-2.
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D-8a(2) Open Burning Area Description

The OB facility is constructed on a weathered shale base, varying between 3 and 5 feet thick. The
OB unit is situated on terrain that slopes gently north-northeast, towards Reeder Creek. The terrain
is vegetated with grasses and brush. Access roads, ditches and earth berms exist in the OB area, as
shown on Figure B-2.

The burn pads, designated A through J on Figure B-2, are out of service as of 1987 and are currently
being investigated under CERCLA.

D-8a(3) Open Detonation Area Description

The OD facility consists of an earth mound (glacial material) approximately 500 feet by 200 feet by
20 feet high. The OD unit is situated on terrain that slopes gently north, towards Reeder Creek.
On the east side and within 500 feet of the earth mound, the terrain is unvegetated because it is
routinely graded by a bulldozer. The bulldozer resupplies soil to the mound as needed. The
remaining terrain surrounding the OD area is vegetated with grasses and brush. The OD facility is
currently being investigated under the RCRA Corrective Action process.

D-8a(4) Operating Characteristics [40 CFR 270.23(a)(2)]

D-8a(4)(a) Definition of Thermal Treatment
According to 40 CFR 260.10, thermal treatment is defined as:

" treatment of hazardous waste in a device which uses elevated temperatures as the primary
means to change the chemical, physical,or biological character or composition of the hazardous
waste. Examples of thermal treatment processes are incineration, molten salt, pyrolysis,
calcination, wet air oxidation, and microwave discharge. Also refer to the definitions for
’incinerator’ and ’open burning’." .

In the same 40 CFR 260.10 section, open burning is defined as:

"the combustion of any material, without the following characteristics:

(1) Control of combustion air to maintain adequate temperature for efficient combustion;

(2) Containment of the combustion reaction in an enclosed device to provide sufficient residence
time and mixing for complete combustion; and

September 30, 1992 Page D-2
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(3) Control of emission of the gaseous combustion products.”

OB/OD operations fall into these definitions. Open detonation is similar to open burning, except that
the detonation combustion reaction occurs relatively faster than the combustion reaction in open

burning operations.

D-8a(4)(b) Open Burning

PEPs that have been determined by the Army to be near the end of their shelf life are transported
from munitions storage to Building 2108, disassembled and separated from its casing (refer to Figure
B-4, Appendix 1). PEP material is put in temperary protective containers and transported to the OB
facility where it is placed into the burn tray according to SEAD’s standing operating procedures
(SOPs, refer to Appendix 4). An electric squib is attached to the circuit wire. Operators retire to
the protective shelter, close the gate, raise the red signal flag, unlock the control pahel, and ignite
the propellants. In some instances, casings which contain residual propellants are also placed inside
the trays and are flashed.

Following completion of activities, ash/residue and flashed casings are removed from the burn tray,
inspected, tested and disposed of in accordance with the Appendix 4 SOPs.

D-8a(4)(c) Open Detonation

PEPs that have been determined by the Army to be near the end of their shelf life are transported
from munitions storage to Building 2108, disassembled as required, then transported to the OD area.
Up to ten pits are excavated in the OD earth mound (the location is shown on Figure B-2) prior to
the arrival of PEP material to be detonated. The pits are approximately 20 feet long by 20 feet wide
by 10 feet deep and are excavated by bulldozer such that the pit floor is at or above ground surface
of the area surrounding the earth mound.

PEP material to be detonated is carefully placed in the hole according to the Appendix 4 SOPs.
Demolition material, used to destroy the munitions or components, is transferred from storage to the
demolition range. -A blasting cap is attached to the demolition material and a circuit wire is then
attached to the blasting cap. A bulldozer then covers the ammunition or components with a
minimum of eight feet of soil. Operators retire to the protective shelter, close gate, raise the red
signal flag, unlock control panel, and detonate the ammunition or components.
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D-8a(4)(d) Yolume of PEP Thermally Treated

The maximum OB thermal treatment capacity is up to 3,000 Ibs. of PEP/day, up to 180 days/year, or
270 tons of PEP/year. The maximum OD thermal treatment capacity is up to 2,000 Ib. of PEP/day,
up to 180 days/year, or 180 tons of PEP/year.

D-8a(5) Additional Information [40 CFR 270.23(e)]

This section includes a description of the minimum protective distances and a summary of the SOPs
for open burning and open detonation operations. It should be noted, however, that SOPs change
on a routine basis as work load changes and as safer procedures are developed. SEAD maintains
current SOPs on site, and all personnel involved in the handling and/or treatment of such materials
are fully knowledgeable in these operational requirements.

D-8a(5)(a) Minimum Protective Distances

The U.S. Army has established that OB/OD operations must be separated from private property by
a minimum protective distance of 3,000 feet. SEAD adheres to this Army requirement. Refer to
Figure B-4.

D-8a(5)(b) General Safety SOPs_for Open Detonation Operations

This section provides a summary of the general safety requirements established in the SOPs for open
detonation operations. Copies of the SOPs which specify detailed assignments and operating
parameters have been included in Appendix 4. The most up-to-date version of SOPs are on file at
SEAD for review. General Safety SOPs are:

1. Standing operating procedures (SOPs), the applicable portion, shall be conspicuously posted in
rooms, bay, or other areas involving the handling of munitions. Supervisory personnel shall
maintain copies of a complete standing operating procedure and ‘be responsible for the
enforcement of its provisions. There will be no deviation or changes from the approved SOP

without prior approval of the Installation Commander or his designated representative. All
persons involved in an OB/OD operation are required to read the SOP. This requirement is

ascertained by their signature.-

2. Any defect or unusual condition noted that is not covered in SOPs will be reported immediately
to supervisory QA personnel.
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3. Care will be taken to limit exposure to a minimum number of personnel, for a minimum time,
to a minimum amount of hazardous material consistent with safe and efficient operations.

4, Each vehicle operator willhave in his possession a valid operator’s permit for the particular piece
of equipment to be operated.

5. Explosive-loaded ammunition, packaged ammunition or bulk explosives shall not be handled
roughly. Large ammunition items, packaged in DOT approved containers designed to permit
dragging, rolling, or towing may be so moved when necessary during handling for storage and
transportation. Any ammunition determined to be dangerous to handle or store will be reported
immediately to supervisory personnel. Operations willbe suspended and, if warranted, personnel
will be evacuated pending further instructions. Doors of operating buildings should have panic
hardware instal’2d and must never be bolted or locked when operations are being conducted.
Personnel and zplosive limits must not be exceeded.

6. Equipment and grounds shall be tested for electrical resistance and continuity when installed and
at intervals determined locally. All exposed explosives or hazardous materials shall be removed
prior to making the test.

7. Appropriate fire symbols and/or chemical hazard symbols shall be displayed on vehicles used in
transportation ammunition intra-depot. Leather or leather palmed gloves will be worn by all
personnel engaged in material handling operations. Steel-toed shoes will be worn by all
personnel engaged in material handling operations.

8. No demilitarization/treatment operation willbe conducted during an electrical storm or when such
a storm is approaching within five kilometers. All personnel willbe evacuated to a safe distance.

9. The supervisor is responsible to report to the Safety Officer all injuries and accidents occurring
during his/her shift. In the event of a fire or explosion, the person discovering the fire/explosion
will notify the Fire Department, Safety Officer, D/QA and D/AO.

10. All material transferred to salvage will be certified free of explosive contamination by the
supervisor in charge and verified by the Director of Quality Assurance representative. In
addition, all areas that the noise decibel reading is 85 or above, operators will wear ear protection '
and the area(s) will be properly marked.
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11. Components of material being transported from disassembly operation to demolition grounds or
deactivation will be properly identified on the exterior pack; any misleading markings will be
marked out or obliterated.

12. Servicing of Destruction Site

Trucks transporting explosives material to burning grounds shall meet all
applicable safety and inspection requirements. No more than two people shall
ride in the cab.

Upon arriving at a burning or demolition ground, trucks may distribute explosive
containers or explosive items to be destroyed at sites where destruction
(treatment) isto take place. As soon as all items have been removed, trucks shall
be withdrawn from the burning or demolition area to a safe location until
destruction is complete. Containers of explosives shall not be opened until the

- truck has been withdrawn.

Containers of explosives or ammunition items to be destroyed at the destruction
site shall be spotted and opened at least 10 feet from each other and from
explosive material previously laid for destruction to prevent rapid transmission of
fire in the event of premature ignition.

Empty containers shall be closed and moved a sufficient distance away to prevent
charring or damage during burning of the explosives. Empty containers may be
picked up by truck on the return trip after delivery of the next quantity to be
destroyed.

13. Materials for Detonating Ammunition

————— g

- —Detonation - of explosives or ammunition “should, where practicable, be initiated

by electric blasting caps using blasting machines or permanently installed electric
circuits energized by storage batteries or conventional power lines. Improvised
methods for exploding electric blasting caps shall not be used. The initiating
explosives should be primed with detonating cord of sufficient length to reach up’
through the covering to a point where the blasting cap may be connected above
the ground level. Ammunition and explosives shall not be burned in containers.

April 17, 1992
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b. Special requirements for using electric blasting caps and electric blasting circuits.

a Electric blasting caps, other electric initiators, electric blasting circuits, and
the like may be energized to dangerous levels by extraneous electricity of
types and sources such as: static electricity, galvanic action, induced
electric currents, high tension wires, and radio frequency energy from
radio, radar, and television transmitters. Safety precautions shall be taken
to reduce the probability of a premature initiation of electric blasting caps
and explosive charges of which they form a part.

2) The shunt shall not be removed from the lead wires of the blasting cap
until the moment of connecting them to the blasting circuit, except during
electrical continuity testing of the blasting cap and lead wires. The
individual who removed the shunt should ground himself by grasping the
firing wire prior to performing the operation in order to prevent
accumulation of static electricity from firing the blasting cap. NOTE:
After electrical continuity testing of the blasting cap lead wires must be
short-circuited by twisting the bare ends of the wires together immediately
after testing. The wires shall remain short circuited until the time to
connect them to the blasting circuit. The Blaster’s Galvanometer or
DuPont Blaster’s Multimeter, Model 101, may be used for continuity
testing of blasting caps and lead wires.

3) When uncoiling the lead wires of blasting caps, the explosives end of the
cap should not be held directly in the hand. The lead wires should be
straightened out as far as necessary by hand and shall not be thrown,
waved through the air, or snapped as a whip to unloosen the wire coils.
Avoid loops by running lead wires parallel to each other and close
together. If loops are unavoidable, keep them small. Keep wires on the
ground in blasting layouts.

@ Firing wires shall be twisted pairs. Blasting circuit firing wires shall at all
times be twisted together and connected to ground at the power source
and the ends of the circuit wires where blasting cap wires are connected
except when actually firing the charge or testing circuit continuity. The
connection between blasting caps and the circuit firing wires must not be
made unless the power end of the circuit leads are shorted and grounded.
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The following methods should be followed when connecting electric type
blasting cap lead wires to the firing circuit wires:

@ Check wires leading to the blasting machine for continuity and
stray currents.

®) Test electric blasting cap wires for electrical continuity, and after
the test, connect to wires leading to the blasting machine.

(©) Evacuate all but two personnel from the area. Place cap into
charge to be detonated.

(d) Unshort firing lead wire circuit and check for continuity.
(e Connect firing lead wire to blasting machine and fire charge(s).

® After firing, remove lead wires from blasting machine and twist
the end to short them.

® Arrange a dummy test circuit, essentially the same as the actual
blasting circuit except that a No. 47 radio pilot lamp of known
good quality inserted in place of the blasting cap shall be used
without applying electric current to the circuit. Any glow is
evidence of the presence of a possibly dangerous amount of RF
energy, and blasting operations in such areas must be performed
with nonelectric blasting caps and safety fuse.

(h) The Dupont Blaste_r’s Multimeter, Model 101 may be substituted
for the No. 47 radio pilot lamp when testing for extraneous
electricity, but will not detect RF energy.

s) Blasting or demolition shall not be conducted during an electrical storm
or when a storm is approaching. All operations shall be suspended, cap
wires shall be short-circuited and all personnel must be removed from the '
demolition area to a safe location when an electrical storm approaches.
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©6) Prior to making connections to the blasting machine, the firing circuit
shall be tested. The individual assigned to make the connection shall not
complete the circuit at the blasting machine or at the panel, nor shall he
give the signal for detonation until he is satisfied that all persons in the
vicinity are in a safe place. When used, the blasting machine or its
actuating device shall be in the individual’s possession at all times. When
the individual uses a panel, the switch must be locked in the open position
until ready and the single key plug must be in his possession.

8) Electric blasting caps must be in closed metal boxes when being
transported by vehicles equipped with two-way radios and also when in
areas where extraneous electricity is known to be present or is suspected
of being present.

c. Although electrical blasting caps are the preferred method of
initiation, safety fuses may be used in the detonation of explosives
and ammunition when enhanced safety and efficiency will result.
Safety fuses, when used, must be tested for burning rate at the
beginning of each day’s operation and whenever a new coil is
used. Sufficient length of fuse shall be used to allow personnel to
retire to a safe distance, but under no circumstances should a
length be less than three feet or have less than a 120 second
burning time. Crimping of a fuse which is too large in diameter
to enter the blasting cap without forcing shall not be used.
Before igniting the safety fuse, all personnel, except the supervisor
and not more than one assistant, shall retire to the personnel
protective shelter or be evacuated from the demolition area.

d. When using blasting caps involving the electric or non-electric
system of destruction, the explosives end of the blasting cap shall
always be pointed away from the body.

14. Detonation of Ammunition

a. : Ammunition or explosives to be destroyed by detonation should be detonated in
a pit not less than four feet deep and covered with not less than two feet of
earth. The components should be placed in intimate contact on top of the item

April 17, 1992 Page D-9
Revision: B V:\Envir\Seneca\SubpartX April 17, 1992



Seneca Army Depot, Romulus, New York Document: SUBPART X
RCRA Part B Permit Application Submittal: Draft

to be detonated and held in place by earth packed over the demolition blocks.
Where space permits, and the demolition area is remotely located from inhabited
buildings, boundaries, work areas, and storage areas, detonation of shells and
explosives may be accomplished without the aid of a pit. In either event,
however, the total quantity to be destroyed at one time, dependent on local

- conditions, should be established by trial methods to assure that adjacent and

nearby structures and personnel are safe from the blast effect or missiles resulting
from the explosion. This procedure should be used for the destruction of
fragmentation grenades, HE projectiles, mines, photo flash munitions, mortar
shells, bombs, and HE rocket heads which have been separated from motors.
Rocket motors containing solid propellants should not be destroyed by
detonation.

After each detonation, a search shall be made of the surrounding area for
unexploded material and items. Items or material such as lumps of explosives or
unfused ammunition may be picked up and prepared for the next detonation.
Fused ammunition or items which may have internally damaged components
should be detonated in place uniess the item can be safely handled by using
mechanical retrievers providing protection to personnel.

c. In case of misfires, personnel shall not return to the point of detonation
for at least 30 minutes after which not more than two qualified personnel
shall be permitted to examine the misfire.

15. Operation of Motor Vehicles

During loading and unloading of munitions, the brakes must be set. In addition,
when on a grade at least one wheel must be chocked.

Trucks containing ammunition or explosives should not be refueled within
magazines or explosives areas of AMC installations, including refueling from
mobile units. A central station located outside the restricted area should be used.

No person shall be allowed to ride in or on the truck body or van of a motor
vehicle transporting ammunition or explosives except in cases involving limited
quantities of small arms, ammunition with non-explosive bullets. In the latter
case, the small arms ammunition must be in closed containers which are properly
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secured in the truck body and sets shall be provided for personnel, restricted in
number to the minimum required.

d. No explosives shall be loaded or unloaded from motor vehicles while their motors
are running. Motors may be kept running when required to provide power to
vehicle accessories such as mechanical handling equipment used in the loading
and unloading of the vehicle, provided:

¢)) The accessory is an integral part of the vehicle

2 The exhaust gases from the motor are emitted at least six feet from the
point at which the loading -operations are conducted and are directed
away from this point

3) The exhaust pipe is equipped with a spark arrestor
16. Inspection of Vehicles

a. All vehicles used to transport ammunition and/or explosives will be inspected
monthly by D/QA using DD Form 626.

b. Government owned motor vehicles used for transportation of hazardous materials
shall be inspected at frequent intervals by a competent person to see that
mechanical conditions and safety devices are in good working order and that oil
and motor pans under engines ar clean. Daily inspection shall be made by
operators to determine that:

1) Fire extinguishers are serviceable
2) Electric wiring is in good condition and properly attached

¢3) . Fuel tank and piping are secure and not leaning

©)] Brakes, steering, and other equipment are in good condition
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) The exhaust system is not exposed to accumulation of grease, oil, gasoline,
or other fuels, and has ample clearance from fuel lines and other
combustible materials

17. Government motor vehicles involved only in on-post shipments shall be equipped, as a minimum,
with one Class 10-BC rated portable fire extinguisher mounted outside the cab on the driver’s
side of the vehicle.

D-8a(5)(c) General Safety SOPs For Open Burning Operations

This section provides only a summary of the general burning requirements, and the open safety of
out-loaded HE projectiles. Other general safety precautions for the handling of pyrotechnics and
propellants are the same as those for handling explosives described in the previous section, D-6.2.

1. Servicing of Destruction Site

a. Trucks transporting explosive material to burning grounds shall meet all safety
requirements. No more than two people shall ride in the cab.

b. Upon arriving at a burning or demolition ground, trucks may distribute explosives
containers or explosive items to be destroyed (treated) at sites where destruction
is to take place. As soon as all items have been removed, trucks shall be
withdrawn from the burning or demolition area to a safe location until destruction
is completed. Containers of explosives shall not be opened until the truck has
been withdrawn.

c. Containers of explosives or ammunition items to be destroyed at the destruction
site shall be spotted and opened at least 10 feet from each other and from
explosives material previously laid for destruction to prevent rapid transmission

- - - of-fire-in-event- of premature ignition. - o T ST

d. Empty containers shall be closed and moved a sufficient distance away to prevent

charring or damage during burning of the explosives. Empty containers may be

picked up by truck on the return trip after delivery of the next quantity to be
destroyed.
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When materials being processed at destruction sites are to be handled by gasoline
or diesel powered forklift truck, all safety and operational requirements will be
observed. All such material handled will be properly packaged and must not be
contaminated with explosives.

2. General Burning Requirements

Except in specific cases, such as Explosive D loaded projectiles, ammunition and
explosives shall not be burned in containers.

Bulk initiating explosives and others used predominantly in detonator and photo-
flash compositions shall be destroyed by detonation except that small quantities
(not exceeding 28 grams) may be decomposed chemically.

Loose explosives, other than initiating explosives, may be burned in beds not more
than three inches deep. Wet explosives may require a thick bed of readily
combustible material such as excelsior underneath and beyond to assure that the
explosives will be consumed once the materials are ignited. From the end of the
layer of explosives the combustible material should be extended in a train to serve
as the ignition point. If an ignition train of combustible material leading to the
explosives is used, it must be arranged so that both it and the explosives burn into
the wind. The combustible train of explosive, if ignited directly, must be ignited
by a safety fuze of a length which will permit personnel to withdraw safely to the
protective shelter. In some cases, it may be necessary to tie two or more squibs
together to assure ignition of the combustible train. When a misfire occurs,
personnel shall not return to the point of initiation for at least 30 minutes. Not
more than two qualified persons shall be permitted to examine the misfire.

4] ‘Loose, dry explosive may be burned without being placed on combustible
- material if burning will be complete and the burning does not become
unduly contaminated. The ground must be decontaminated as frequently

as is necessary for the safety of personnel and operations.

() Wet explosives shall not be burned without first preparing a bed of
nonexplosive combustible material upon which the explosives are placed
to assure complete burning. It is necessary to burn RDX wet to prevent
detonation.
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3 Dry grass, leaves, and other extraneous combustible material in amounts
sufficient to spread fire shall be removed within a radius of 200 feet from
the point of destruction.

3. Burning Out-Loaded HE Projectiles

TNT, Explosive D, Composition B, pentolite, and other explosives filler in open
projectiles may be burned out when destruction by detonation or washing out and
burning the explosive filler separately is impracticable. Projectiles that are burned
out are done in burning trays.

Projectiles to be burned out should be placed on their sides and arranged in
groups of not more than six projectiles, with all open ends facing in one direction.
Open ends of projectiles should not be pointed into the wind.

Combustible material such as excelsior or scrap lumber should be used to ignite
the explosive filler. Qil-soaked waste may also be used; however, it shail not be
placed in the interior of the fuze activities. use of oil or wood treated
pentachlorophenol (PCP is prohibited, unless specifically authorized by
Commander, AMC, ATTN: AMCSF.

WASTE CHARACTERISTICS [40 CFR 264.601(a)(1), 264.601(b)(1),
264.601(c)(1)]

A description of the waste residue from OB/OD operations is presented in Section C-1. Any
generated ash shall be removed from the burning trays and/or from the detonation pits and placed
in DOT 17H drums. Upon placing the ash in such drums, the drums shall be labeled as containing
hazardous waste and the date which the ash was placed in the container will be clearly marked. The
drums will be kept closed at all times except for when waste is being added to or removed from the

_ drums.--After. burning/detonation operations are completed, the drums will be transported to the
container storage building (Building 307). The drums shall be handled in accordance with 40 CFR
264 Subpart I for management of containers.
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D-8¢ DEMONSTRATION OF EFFECTIVENESS OF TREATMENT [40 CFR
270.23(d)]

Hazardous materials are being treated at SEAD to remove the hazardous characteristics of reactivity.
After open burning or open detonation ash/residue is collected, as discussed in Section C, and a
determination is made if the materials are still reactive. If the materials are not reactive a further
determination is made in regards to its toxicity (TCLP testing).

The U.S. Army considers OD and OB treatment of reactive materials as the safest and most
expeditious method of treatment for ordinance. However, due to the inherent and obvious safety
issues regarding sampling such an event little information is currently available to evaluate treatment
effectiveness.

Nonetheless, the Army has initiated a program which is attempting to develop testing procedure that
could be used in the future to determine treatment effectiveness. This report entitled "Consolidated
Report on the Test Program for the Identification and Characterization of Products and Residues
from the Open Burning/Open Detonation of Munitions,” U.S. Army Armament Munitions Chemical
Command, Rock Island, IL (1987) is currently unavailable but has been réquested. This report will
described the results of a program intended to determine the best technique to measure treatment
effectiveness, it will not describe the actual treatment effectiveness of OB/OD operations. This will
apparently be a follow-up program.

The results from this program will be given to the EPA when thley become available. See Section
D-8c.

D-8d ENVIRONMENTALPERFORMANCE STANDARDS [40 CFR 264.601 and 602

At a minimum §270.23(b) requires the facility owner to demonstrate that the performance standard,
described in §264.601,is not violated by facility operations. This may be demonstrated by conducting
an environmental assessment of hydrology, geology—and meteorology. The results of this
environmental assessment are presented in Sections D-8d(1) through (4). Based on the assessment
performed, SEAD must develop and maintain performance standards for the OB/OD facility.

The environmental performance * standard requires the facility owner to prevent the release and
migration of waste constituents to environmental media (groundwater, subsurface, surface water,
wetland, soil and air) to the extent necessary to ensure protection of human health and the
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environment. This section includes the performance standard elements, listed in §264.601,that must
be considered to determine if the facility is in compliance.

D-8d(1) Protection of Groundwater and Subsurface Environment [40 CFR 264.601(a)]

D-8d(1)(a) Waste Quantity and Characteristics

Because of the nature of OB/OD processes, there is relatively little waste remaining in the unit after
the thermal treatment processes are completed. Any ash/residue remaining in the burn tray of the
OB operation is removed from the unit after the burn is completed. The extent of residual
constituents in environmental media is the subject of ongoing investigations at the OB/OD facility
(CERCLA Remedial Investigation (RI/FS) and RCRA Facility Investigation (RFI), respectively).

The waste residues associated with OB/OD thermal treatment operations are ash/residue from the
OB treatment process (there is no residual from the OD operation). PEPs to be treated are
characterized as described in Section C. SEAD is in the process of characterizing ash/residue from
the OB operation (refer to Section C).

D-8d(1)(b) Geology and Hydrogeolgoy

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 D-2 shows the regional geology of Seneca County. In the vicinity of SEAD,
monoclinal black shale of the Devonian age (385 million years bp), Hamilton group, dip shallowly to
the south, 35 feet per mile, and show little evidence of tectonic disturbance, by folding or faulting.

Locally, the shale is a soft, grey, fissile, highly jointed upper member of the Hamilton Group. Figure
D-3, Bedrock Stratigraphy, is a stratigraphic section of Paleozoic rocks of Central New York. The
- shale contains interbeds of calcareous -shale- and limestone. The shale is extensively jointed or
fractured at the contact with overlying tills. Joint spacings are 1 inch to 4 feet in surface exposures.

Prominent joint directions are N 60° E, N 30° W, and N 20° E, with the joints being primarily
vertical. Corings performed on the upper 5 to 8 feet of the bedrock revealed low Rock Quality

Designations (RQDs), i.e., <5% with aimost 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. The shale has been relatively unaffected by tectonic events to
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the south and east. Bedding dips to the south at approximately 35 feet per mile. The upper 3 feet
to more than 5 feet of shale is highly fractured, probably as a result of glaciation and normal erosion.
RQDs for core samples from the upper 5-8 feet of shale were generally less than 5%, the highest
being 37%. The tectonically undisturbed nature of the shales in this area reduces the potential of
vertical migration of shallow groundwater into deeper (> 100 feet) aquifers, as there is no evidence
of major structures.

Pleistocene age (Wisconsinan event, 20,000 bp) glacial till deposits overlie bedrock shales. Figure
D-4, Physiographic Map of Seneca County, presents an overview of the subsurface soils in the area.
The site is shown on Figure D4 as lying on the western edge of a large glacial till plain between
Seneca Lake and Cayuga Lake. The till matrix, the result of glaciation, varies locally but generally
consists of horizons of unsorted silt, clay, sand, and gravel. The till would be expected to have a high
percentage of clay, as they were derived from the underlying shales. Thicknesses of the glacial till
deposits on SEAD ranges from 1 to 15 feet.

Darien silt-loam soils, 0 to 18 inches thick, have developed over Wisconsinan age glacial tills. These
soils are developed on glacial till where they overlie the shale. In general, the topographic relief
associated with these soils is 3-8% . Figure D-5 presents the U.S. Department of Agriculture General
Soil map for Seneca County. Figure D-6 presents the soil map for the area surrounding the OB/OD
grounds.

The soil is silty clay loam developed over glacial tills. This soil has such poor percolation
characteristics that the original burn pads had to be built up because it was difficult to maintain the
burn due to the wet soils. As a result, the burn pads were constructed of crushed shale, from SEAD
quarries, and form the topographic highs on the site (refer to Figure B-2). Berms around the pads
are composed of soil and till pushed up around the pads. The glacial till has a variable composition
ranging from clay to sandy gravel.

Table D-1 presents average background concentrations for arsenic, barium, cadmium, chromium,
mercury, lead and selenium in shale, sandstone, limestone, soil and sediment of the Great Lakes. The
table shows shales to contain from 2 to more than 10 times the heavy metals concentration of other
sedimentary rocks. This is due to the cation complexing capacity of the clays that make up the shales.

Regionally, 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 veryhard, and therefore, the quality is minimally
acceptable for use as potable water.
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A substantial amount of information concerning the hydrogeology in the area has been compiled by
the state of New York (Mozola, A.J.,1951). This report has been reviewed to better understand 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, A.J., 1951) and are presented in
Figure D-7. This information suggests that a groundwater divide exists approximately half way
between the two finger lakes. SEAD is located on the western slope of this divide and therefore the
regional surficial groundwater would be expected to flow westward toward Seneca Lake. Southerly
flow would likely be blocked by the Valley Heads Moraine. The data from the report indicate that
within a 4-mile radius of the site, a total of 32 wells exist for which information has been obtained.
This information includes (1) the depth and the diameter of wells; (2) the individual well’s yield; and
(3) the geological strata the well was drilled through. Although this information is not up to date,
these data are useful in providing an understanding and characterization of the aquifer(s) present.
A review of this information indicates that 3 geologic strata have been used to provide water for both
domestic and agricultural purposes. These include: 1) a bedrock aquifer, which in this area is
predominantly shale; 2) an overburden aquifer, which includes Pleistocene sediments (glacial till); and
3) deep beds of limestone. The occurrence of limestone is considered to be unusual for this area and
is more commonplace to the north. As of 1957, 25 wells obtained water from the shale aquifer, 6
wells tapped the overburden aquifer, and 1 used the deep limestone as a source of water.

For the 6 wells which utilized groundwater extracted from the overburden, the average yield is
approximately 7.5 gpm. The average depth of these wells iss 36 feet. The geologic material which
comprised the aquifer is generally Pleistocene till, with the exception of one well located to the
northeast of the site. This well had penetrated an outwash sand and gravel deposit. The yields from
these overburden wells range from 4 to 15 gpm. The well located in the outwash sand and gravel
deposit, drilled to 60 feet, yielded only 5 gpm. A 20-foot hand dug well, located southeasterly from
the outwash well, yielded 10 gpm.

The information reviewed indicates that the upper portions of the shale formation would be expected
to yield small supplies of water, adequate for domestic use. For mid-Devonian shales such as those
of Hamilton group, the obtained yields, (i:e., less than 15 gpm), are consistent with what would be
expected for shales (LaSala, 1968). The deeper portions of the shale formation, (at depths greater
than 235 feet) have ‘provided yields up to 150 gpm. These high yields may be due to the presence
of limestone cavities at depth. The solutioning of limestone joints can cause the formation of
elongated cavities. In general, as the depth of penetration into the shale is increased, beyond > 100
feet, the yields become less, unless a limestone cavity is intercepted. A limestone cavity was noted
in one well log at approximately 610 feet. This well, drilled to a final depth of 787 feet, yielded
approximately 150 gpm. It appears that the yields in the upper 100 feet almost doubled those
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measured at depths below 100 feet. This is consistent with what would be expected, i.e.,as the depth
of penetration is increased, the fracturing in the shale is decreased, making less water available.

As mentioned previously, in the deep portions of the shale, limestone cavities are encountered which
provide substantial quantities of water. This source of water is considered to comprise a separate
source of groundwater for the area.- Very few wells in the region adjacent to SEAD utilize the
limestone as a source of water, which may be due to the drilling depths required to intercept this
water.

Approximately 95 percent of the wells are used for domestic or farm supply and the average water
withdrawal rate from the wells is around 500 gallons/day (0.35 gpm) (Mozola, A.J.,1951). About five
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, because the hardness of
the groundwater is objectionable to the industrial and commercial establishments operating within the.
villages, both villages utilize surface water as their municipal supplies. The villages of Ovid and
Interlaken, both of which are without substantial industrial establishments, utilize ground water 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.

As many as three aquifers exist in the OB/OD area, a shallow unconfined aquifer in the glacial till,
the fractured shale immediately below the till, and a deep aquifer in the underlying competent shales
and limestone. The hydraulic gradients of the shallow, unconfined aquifers tends to mirror surface
topography, with measured hydraulic conductivities at the higher velocity end of the typical range for
glacial tills. Figure D-8 shows a hydrogeologic cross-section of the OB area and illustrates probable
percolation and groundwater flow directions. The location of the cross-section C-C is shown on
Figure D-9. Hydraulic characteristics of the deep, confined, bedrock aquifers are not fully
understood; however, recharge is assumed to be from the north along bedding plane partings.
Because of the current lack of exploration data, no accurate hydrogeologic cross-section could be
prepared for the OD facility, however, it is reasonable to assume it is identical with the OB area.

All previous studies at the OB/OD site have focused on groundwater from the unconfined till. This
has assumed that any groundwater in the till and the underlying fractured/weathered shales is
essentially the same aquifer. The water table for the shallow aquifer is 3-6 feet deep, with the shale-
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till contact being 3 to 15 feet below the ground surface. Recharge to these shallow aquifers is via
percolation associated with local precipitation (approximately 30 in/yr).

On-site hydraulic conductivity determinations were performed by Metcalf and Eddy (1989) on the last
ten newly installed monitoring wells (MW-8 through MW-17: refer to Figure D-9). The data were
analyzed according to a procedure described by Hvorslev (1951). The average hydraulic conductivity
of the ten determinations was 5.0x10™ ft/day (1.8x10™ cm/sec). The hydraulic conductivities ranged
from 2.02x 10 ft/day (7.06x10 cm/sec) to 1.47 ft/day (5.19x10™cm/sec). These hydraulic conductivity
measurements were within an order of magnitude agreement with previous results by O’Brien and
Gere (1984). O’Brien and Gere determined the average hydraulic conductivity of the till material
to be approximately 2.8x10™ ft/day (9.9x10°cm/sec). A comparison of the measured values with the
typical range of hydraulic conductivities indicates that the glacial till at the site exists along the more
permeable end of typical glacial till values. Soils were collected during the 1984 Army Environmental
Hygiene Agency (AEHA) Phase IV investigation of the open buring pads. Boreholes were sampled
to characterize the permeability of the pads. Soil permeabilities were measured by recompacting the
soil in a mold to 95% standard proctor density. The average permeability for five measurements was
1.01x107 ft/day (3.56x107 cm/sec). The typical range of glacial tills described by Freeze and Cherry
(1979) is between 3x10™ ft/day (1x10™ cm/sec) and 3x107 ft/day (1x10™ cm/sec).

Hydrogeologic data for the wells are summarized in Table D-2. Based on these data, interpreted
groundwater contours are shown on Figure D-9. Local groundwater flow isto the east and northeast
of the OB/OD facility toward Reeder Creek.

The groundwater at the Seneca OB/OD facility has been classified by NYSDEC as GA. The best
usage of class GA waters is as a source of potable water supply. Class GA waters are fresh
groundwaters found in the saturated zone of unconsolidated deposits and consolidated rock or
bedrock.

D-8d(1)(c) Land Use

The Seneca Army Depot (SEAD) is situated between Seneca Lake and Cayuga Lake and
encompasses portions of Romulus Township and Varick Township. Land use in this region of New
York is largely agricultural, with some forestry and public land (school, recreational and state parks).

The most recent land use report is that issued by Cornell University. This report classifies, in further
detail, land uses and environments of this region (Cornell 1967). Agricultural land use is categorized
as inactive and active use. Inactive agricultural land consists of land committed to eventual forest
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regeneration, land waiting to be developed, or land presently under construction. Active agricultural
land surrounding SEAD consists of largely cropland and cropland pasture. The U.S. Geologic Survey
(USGS) quadrangle maps for the Towns of Ovid and Dresden, New York (1970), New York State
Department of Transportation (DOT) quadrangles for Romulus, New York (1978) and Geneva
South, New York (1978) does not indicate land designated for dairy production.

The SEAD is a government-owned installation under the jurisdiction of the U.S. Army Material
Command (AMC). SEAD lies immediately west of the village of Romulus, NY (refer to Figure B-2),
12 miles south of the villages of Waterloo and Seneca Falls, and 2.5 miles north of the village of
Ovid, NY (refer to Figure B-2). The nearest major cities are Rochester, NY and Syracuse, NY
located 60 miles northwest and northeast, respectively. The total area of SEAD is 10,587 acres, of
which 8,382 are designated storage areas for ammunition, storage and warehouse, and open storage
and warehouse. On-post family housing is in two parcels, a 54-acre development adjacent to Route
96 and another 69 acres situated along Seneca Lake. Additionally, troop housing is available for 270
enlisted men (Buildings 703, 704, and 708). Bachelor officer quarters are located in Building 702,
which is designated for 18 men. Other land uses include Administration, Community Services and
an airfield. SEAD has a swimming pool at the north end of the facility, along with tennis courts, a
gymnasium, and a sports field complex. Picnic and playground areas are found on the installation at
Hancock Park, the Lake Area and the Family Housing Area. There is also a skeet and trap range
at the field. There are no recreational facilities located within 1,000 feet of the OB/OD facility.

The OB/OD facility is situated in the northwest corner of SEAD. The closest SEAD property
boundary is approximately 3,000 feet from the OB/OD facility. Land use adjacent to and off-site of
the northwestern corner of SEAD is sparse residential areas with some farmland (refer to Figure
D-10).

Forestland adjacent to SEAD is primarily forestland under regeneration with sporadic occurrence of
mature forestry. Public and semi-public land use surrounding and within the vicinity of SEAD is
Sampson State Park, Willard Psychiatric Center, and Central School (at the Town of Romulus).
Sampson State Park entails approximately 1,853 acres of land and includes a boat ramp on Seneca
Lake.

Historically, Varick and Romulus Townships within Seneca County has developed as an agricultural
center supporting a rural population. However, increased population occurred in 1941 due to the
opening of SEAD. Population has progressed since then largely due to the increased emphasis on
promoting tourism and recreation in this area. Records provided by the Town of Varick show
approximately 15 residences adjacent to the northwestern border of SEAD which are within 4,000
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feet of the OB/OD facility. These residences all obtain drinking water from private water wells.
Detailed information regarding the construction of these wells was not available.

D-8d(1)(d) Existing Groundwater Quality

The following reports have provided data for the development of this preliminary environmental
assessment, including:

1. Installation Assessment of Seneca Army Depot, Report No. 157, AMXTH-IR-A-157, January
1980; Conducted by the U.S. Army Toxic and Hazardous Materials Agency (USATHMA)

2. Phase 2, Hazardous Waste Management Special Study: No. 39-26-0147-83, US Army Material
Development and Readiness Command (DARCOM) Open-Burning/Open Detonation Grounds
Evaluation, 1983

3. O’Brien and Gere Engineers, Burning Pads B and H Closure, 1985

4. Phase 4 Evaluation of the Opening Burning/Open Detonation Grounds. Investigation of Soil
Contamination, 1984; Conducted by the US Army Environmental Hygiene Agency (USAEHA)

5. Evaluation of Solid Waste Management Units, Seneca Army Depot, Interim Final Report,
Groundwater Contamination Survey No. 38-26-0868-88, 1988; Conducted by USAEHA.

6. Metcalf & Eddy, Criteria Development Report for Closure of Nine Burning Pads, 1989.

7. Phase 5, Hazardous Waste Study No. 37-26-0593-86, Summary of AMC Open-Burning/Open-
Detonation Grounds Evaluation; March 1981-March 1985.

8. Closuré of Open-Burning/Open Detonation Grounds Burning Pads, Seneca Army Depot
- Hazardous Waste  Study No. 37-26-0778-86, 6-7 January 1986. Conducted by AEHA.

The US Army Toxit and Hazardous Materials Agency (USATHAMA) conducted an evaluation of
the Seneca Army Depot beginning in May 1979. This Initial Installation Assessment of the Seneca
Army Depot was "to assess the environmental quality of Seneca Army Depot (SEAD) with regard
to the use, storage, treatment, and disposal of toxic and hazardous materials.” It was to "define any
conditions which may adversely affect (human) health and welfare or result in environmental

degradation.” Following a review of existing documents and site investigations of potential areas of

April 17, 1992 Page D-22
Revision: B V:AEnvir\Seneca\SubpartX April 17, 1992



Seneca Army Depot, Romulus, New York Document: SUBPART X
RCRA Part B Permit Application Submittal:  Draft

concern (AQOC) this study concluded: (1) geological conditions are such that chemical constituents
of concern, if present, could migrate in surface or subsurface waters and (2) the OB/OD facility
environmental media potentially contain chemical constituents, such as heavy metals and explosives.
The USATHAMA Report No. AMXTH-IR-A-157 recommends additional investigations to determine
if chemical constituent migration exists.

Subsequent to the SEAD assessment conducted by USATHAMA, a four phased DARCOM Open
Burning/ Open Detonation Ground Evaluation was begun in 1981. Seven groundwater monitoring
wells (MW-1 through MW-7) were installed in 1981. Six monitoring wells were installed along the
perimeter of the OB/OD facility. One well, MW-1, was located between the OD area and the OB
area. The wells were screened in the glacial till at, or just above, the till-shale (bedrock) contact.
Groundwater monitoring began in January 1982. Metals and explosives were analyzed quarterly
during 1982. No EP toxic metals or explosives were detected in the 27 samples analyzed in that first
year.

However, during 1982 wells MW-1 and MW-7 exceeded the New York State groundwater standard
for iron on three occasions and wells MW-5, 6, and 7 exceeded manganese standards. Presumably,
because of early high values, these elements, plus fluoride and nitrogen, were analyzed a total of 65
times through 1987. Table D-3 summarizes groundwater monitoring data from the 7 wells during the
period of 1982 through 1987. Included in this extended monitoring were pH, TOC, pesticides,
specific conductivity, and TOX. The pH was slightly acidic to moderately basic over the monitoring
period. MW-1 registered both the most acidic and most basic values. Monitoring of these original
wells continued on an annual basis through 1987 for explosives, metals, TOC, TOX, pH, pesticides,
nitrates, and specific conductivity. These results are summarized in USAEHA Groundwater
Contamination Survey No. 38-26-0868-88, Interim Final Report on the Evaluation of Solid Waste
Management Units (SWMU), Seneca Army Depot.

The Phase I study (No. 39-26-0147-83) was performed in 1982 in order to characterize the
environmental hazards associated with the Open Burn area. This study concentrated on attempting
to determine total explosive and metal content in soils and residues. This program was to determine
if the OB area soils and residues were hazardous wastes, based on Extraction Procedure (EP)
Toxicity. The study is based on 24 soil samples collected from 0-6 inches, from Burn Pads B through
H. Pads A and J were not sampled. Pad B was found to contain Ba (to 508 ppm) in excess of the
EP Toxicity standard for Ba (100 ppm). Pad H exceeded the standard for lead (24.6 ppm, standard
5 ppm). Pad F had one soil sample containing 9,270 ppm (0.9%) 2,4,6-TNT. These data are
summarized in Table D-4).
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The Phase II report concluded that the areas were not hazardous by characteristic EP Toxicity for
heavy metals, although two of three samples from pad B exceeded the barium standard and two of
the three pad H samples exceeded Pb standards. This study recommended that no additional studies
be conducted.

Based on the data from the Phase II investigation, O’Brien & Gere Engineers, Inc. were contracted
in 1984 to review previous studies and recommend procedures for the environmentally sound closure
of Burning Pads B and H, following RCRA guidelines. The Phase II report had identified only pads
B and H as having soil concentrations in excess of allowable EP Toxicity Limits. The report was
prepared under Contract DAC87-84-C-0077, dated November 1984. The report was based on
analytical data from previous studies and a magnetics survey of the two pads. The magnetics survey
indicated high anomalies at the pad berms. Pad B has moderate magnetic anomalies in the northwest
berms and in the southern berms. Pad H has a magnetic anomaly extending from the pad to the
south. O’Brien and Gere recommended closure of pads B and H by soil excavation, on-site
treatment, and disposal of treated soil to an off-site TSDF landfill. The excavated areas at pads B
and H were to be capped. There were no recommendations made regarding the remaining seven
pads, as these were not included in this study.

During 1984, in a study nearly coincident with the O’Brien and Gere study, the U.S. Army
Environmental Hygiene Agency conducted an additional investigation of the soils at Burn Pads B,
F,and H (Phase 4 Evaluation, Hazardous Waste Study No. 37-26-0479-85, USAEHA). Presumably,
pad F was included for further investigation along with pads B and H due to the high concentration
of 2,4,6-TNT, (0.9%), obtained in one sample, as previously mentioned. The study confirmed the
presence of EP Toxic heavy metals and explosives and determined the vertical and horizontal extent
of these constituents. A total of 47 samples were collected from the pads, berms, and adjoining soils
and drainage areas. A total of eight soil borings were completed in the three pads for a total of 41
feet of borings. Three borings were completed in pad F, two borings in pad B, and three borings in
pad H. In addition, four borings were completed in areas adjacent to pads B, H, and F. Two borings
were performed adjacent to pad H, one adjacent to pad F, and one adjacent to pad B. Three
composite berm samples were collected from-each-pad.- There are three berms per pad yielding a
total of nine composite samples. Additionally, three ditch sediment samples were collected.

Phase IV soil data are summarized on Table D-5. Sample locations and data resuits from the Phase
IV program are summarized in Figures D-11, -12 and -13, respectively. Soils at pad B were found
to contain Pb (101 ppm) and Ba (424 ppm) values in excess of the EP Toxicity limits of 5 ppm and
100 ppm. Pad F has one soil sample (Pb 10.7 ppm) exceeding the standards for lead (5 ppm). Pad
H had one sample (Pb, 5.64 ppm) which exceeded lead standards and detected small amounts of 2,6-
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DNT and 2,4-DNT. Borehole water samples contained lead concentrations up to 112 ppb at pad F
which exceed the 25 ppb New York State groundwater standards for lead. The data are summarized
in Table D-6. Near pad B ten approximately ten intact SO mm tracer bullets were removed during
the boring operations (all borings were done with remote boring equipment).

A Phase V summary report (Hazardous Waste Study No. 37-26-0593-86) was prepared by AEHA in
1985 which concluded that soil contamination at Pad B was significant, although a small number of
samples at other pads exceeded limits/guidelines. Further, AEHA indicated that surface migration
of contaminants due to runoff is not significant. THe primary constituents of concern was identified
as lead and barium.

Under RCRA guidelines, in 1989, Metcalf and Eddy Engineers (M&E) was contracted to evaluate
previous studies, conduct further investigations as necessary, and develop a closure plan at the OB
area. Their program included: (1) two types of geophysical surveys to safely locate monitoring wells:
(2) auger and core drii.iny and well development of ten new monitoring wells and (3) sampling and
analyses of groundwater from ten new wells and six of the seven existing wells (MW-7 is virtually dry).
The report reviewed closure procedures made by O’Brien and Gere for in-place containment, and
made recommendations for alterations to containment procedures (installation of an additional grout
curtain to contain shallow groundwater). The M&E study conducted magnetic and EM geophysical
surveys prior to siting monitoring wells. These data indicated that metallics were not generally
dispersed from the pads with the exception of an area between pads D and E. Consequently,
monitoring well MW-12 was not positioned in an advantageous location to determine if groundwater
dispersal of contaminants had occurred at pad E. Monitoring wells at pads B and H were not
positioned to evaluated the magnetic highs detected by O’Brien and Gere.

During the installation of the ten additional monitoring wells, M&E collected soil samples for sieve
analysis. The sieve analyses, performed in accordance with ASTM methods, characterized the till as
poorly sorted sands with some silt and clay. Upper zones contained a greater percentage of material
passing the 200- mesh sieve than those samples collected from the deeper zones. Core samples were
collected from the upper fracture zones in the shale. The Rock Quality Designations (RQD) ranged
from 0-37%. Vertical joints are oriented in one direction. Field observations suggest that this should
be approximately N-65°to 75° E. The current location of these core samples is unknown.

The ten new monitoring wells were completed in holes offset from the original borings. These holes
were completed 6 inches into the fractured shales, with screens set at the shale/till contact. The
shallow water table is 3 to S feet below the surface. Hydraulic conductivity measurements ranged
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from 0.02 to 1.47 feet per day. These conductivities are in general agreement for tabulated ranges
in glacial tills and fractured shale. The hydraulic gradient is generally to the east.

Following the development of the ten new wells and six of the seven previous wells (MW-7 was
virtually dry), water well samples were collected for EP Toxicity metals and explosive analysis. The
analytical results of groundwater sampling from wells MW-1 through -6 and MW-8 through -17 are
presented on Table D-7. None of the new wells contained metals or explosives greater than New
York groundwater standards. While several of the previous six wells had elevated metals, this was
attributed to poor well development as evidenced by high water turbidity. None of the well samples
were filtered prior to acidification.

D-8d(1)(e) Potential for Contaminant Migration

The previous section presented the current database for the site. This section integrates and
interprets the previously presented information yielding a conceptual understanding or model which
defines the current site conditions at the site. The conceptual site model for the OB/OD facility
combines both site conditions and expected constituent behavior into a cohesive understanding of the
site. The model was developed by evaluating the following:

1. Physical site characteristics: Physical characteristics of environmental media and the effect these
media may have on migration of chemical constituents.

2. Environmental fate of constituents: Expected behavior of chemical constituents in environmental
media based upon chemical properties of the constituents.

Erosion, dissolution, degradation, and biodegradation allow constituents to disperse into the soils
beneath, and downslope from, the pads and berms. Surficial erosion may have transported dissolved
and suspended materials along drainage paths, potentially into surface waters (Reeder Creek) and
off the site. Relatively level topography and indirect drainage paths with intermittent poor draining
areas decreases potential surface dispersion of constituents by erosion or surface water. Clay content
of soil and underlying till will reduce percolation of surface water into the bedrock aquifers but will
encourage run-off, particularly during large storm events such as thunderstorms.

Activities associated with OB/OD maintenance and construction, such as bulldozer and other earth
moving, can increase the possibility of constituent dispersion. During a preliminary inspection of the
site, metallic objects were observed in the OB/OD area, including some detonated ordnance.
Chemical constituent concentrations in the OB berms may be the most significant area of
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accumulation, as field evidence and previous reports suggest the OB pads were cleared by dozing
ash/residual into the berms. The berms are potentially more permeable due to being disturbed by
heavy equipment and digging activities by rodents.

Because the possibility exists for dispersal during OB/OD processes, precautions are taken. Planning
for OB/OD treatment includes consideration of environmental factors. This consideration tends to
reduce the possibility of constituents leaving the treatment site. Requirements include OB/OD
treatment only during low wind conditions and during times of no precipitation. Such restrictions
reduce the risk of constituent dispersion during treatment operations via wind or surface erosion.
Additionally, enclosed cages are used on the OB tray and formerly on the OB pads to minimize the
risk of projectiles being ejected. The OB/OD area is policed after each treatment process is
completed to recover unreacted material. This is collected and reacted in a subsequent treatment

process.

This section discusses the expected behavior of the chemical constituents of concern (PEPs and
ash/residue) in environmental media. This assessment is based upon information acquired from the
several studies performed by SEAD and described earlier. In addition, information has been
incorporated that identifies the chemical/physical properties of some of the primary PEPs treated at
the SEAD OB/OD.

The focus of previous investigations at this site has been upon two chemical groups. These are:

e Explosives - HMX (octahydro-1,3,5,7-tetranitro-1,3,5,7 tetrazocine), RDX (hexahydro-1,3,5-
trinitro-1,3,5-triazine), tetryl (n-methyl-2,4,6-trinitrophenylnitramine), TNT (1,3,5-trinitrotoluene),
2,4-DNT (2,4-dinitrotoluene) 2,6-DNT (2,6-dinitrotoluene)

® Heavy metals - (arsenic, barium, cadmium, chromium, mercury, lead, selenium and silver)

Explosives

Table D-8 presents certain chemical and physical properties of constituents. This serves as a basis
for understanding the likely environmental fate of these organics in environmental media. The
compounds identified in Table D-8 are considered to be semi-volatile. This is based upon the high
molecular weights of these compounds and relatively low vapor pressures, typical of semi-volatile
compounds. The most volatile of the five explosives being considered at this site is 2,6-dinitrotoluene
(2,6 DNT), with a vapor pressure of 0.018 torr (24 ppm). Compared to benzene (considered volatile
with a vapor pressure of 95.2 torr (125,000 ppm)), it is apparent that volatilization of this compound
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is expected to be low, especially in soils which have a high clay content. Furthermore, soils with a
high clay content generally have a high ratio of water filled to air filled porosity (>50%).
Consequently, there is a small amount of air space through which vapor can migrate. Compounds
such as RDX and HMX have relatively low vapor pressures and would essentially not volatilize
through these soils. Therefore, volatilization of RDX and HMX are not expected to represent a
significant environmental pathway.

The potential for explosives to leach to the groundwater is a complicated consideration and is
influenced by many factors such as solubility, cation exchange capacity (CEC), clay content and
percolation rate. For this evaluation, solubility will be considered as the most representative
parameter for leaching potential. Of the six explosives considered, the most soluble are di and
trinitrotoluene. Their solubilities range from approximately 130 mg/lto 270 mg/l. These are similar
to the solubilities of other organic hydrocarbons such as toluene (500 mg/l) or the xylenes (150 mg/l).
This range of solubilities, 100 mg/l o 500 mg/l, is considered to represent a relatively moderate
degree of leaching potential. Compounds which would represent a relatively high degree of
leachibility, i.e., high solubility, are methylene chloride (30,000 mg/l), benzene (1,780 mg/l) and
trichloroethylene (1,100 mg/t). The solubilities of HMX and RDX are approximately four times less
than that for the di and trinitrotoluenes and therefore represent a smaller potential for leaching.

A review of the melting points of these compounds indicates that these compounds are solids at room
temperature and therefore would not migrate through soil as separate phases. Instead what would
appear to be more likely, as precipitation interacts with these solid residues a small portion would
dissolve or erode away. Complete leaching would require a long interaction period.

Field studies have confirmed the long-term potential for leaching of explosives into the groundwater.
A 1985 USATHAMA evaluation of the critical parameters affecting the migration of explosives
through soils indicated that at a former propellant manufacturing facility, 2,4-DNT leached from
affected soil (affected by smokeless powder) for over 35 years after cessation of operations. At
another facility, leaching of 2,4-DNT into groundwater from a former OB facility has been
“documented to occur for as long as 10 years after operations had been discontinued. - :

The adsorption of organic chemicals is a function of the chemical and the media with which it is in
contact. The organic carbon adsorption coefficient, K, defines the ability of a chemical to adsorb
onto the surface of organic carbon. The higher the K, the better the potential for the chemical to
be adsorbed. Consequently, those chemicals with high K will tend to remain bound to the soil to
the extent that the soil contains organic (carbon) matter and/or clay. The compounds considered in
this evaluation show adsorption coefficients ranging from approximately 100 to 500. The OB site
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soils have been shown to possess a high percentage of fines including clay, thereby increasing the
adsorption potential of these compounds to the soil. Table D-9 provides a basis for evaluating the
relationship between mobility in the soil and K. For the range of K. exhibited by the compounds
considered here, i.e., 100-500, these compounds are considered to be intermediately mobile in clay
soils.

Environmental degradation of these explosives have been shown to occur by various investigators.
The information available on this subject is substantial and beyond the scope of this assessment.
However, MAIN has performed a review of the available information. This database shows that
nitroaromatic and nitramine compounds are susceptible to environmental transformations. It is
noteworthy that some of the byproducts of these transformations may be relatively persistent in the
environment.

Much of the available research has been conducted on the environmental transformation of TNT.
Figure D-14 provides a summary of byproducts resulting from environmental degradation of TNT.
Figure D-15 presents byproducts from the breakdown of 2,4-DNT. The environmental fate of RDX
is less defined. Figure D-16 provides an overview of the expected degradation pathways and the
byproducts produced as a result of this degradation. Clearly, the number of byproducts which have
been identified is diverse. Analytical methods have only recently been developed which are capable
of accurately detecting these compounds. The widespread application of these analytical techniques
are greatly limited by the availability of standards which are essential for the analyses. Responding
to the need for accurate analytical procedures and recognizing that standards for every breakdown
product is unavailable, USATHAMA has developed Method 8330. This method is intended for the
analysis of explosive residues in water, soils and sediments.

The behavior of heavy metals in soil is unlike organic compounds in many aspects. For example,
volatilization of metals from soil is not considered a realistic mechanism for pollutant migration.

Leaching of heavy metals from soil is controlled by numerous factors. Most importantly is its
chemical form (base metal or cation) in the soil. The leaching of metals from soils is substantial if
the metal exists as a soluble salt. The use of metallic salts has been identified as a component of
such items as tracer ammunition, ignitor compositions, incendiary ammunition, flares, colored smoke
and primer explosive compositions. In particular, barium nitrate, lead styphinate, lead azide, and
mercury fulminate are likely heavy metal salts or complexes which were burned on the pads and could
be burned on the trays. During the burning of these materials, a portion of these salts were likely
oxidized to their metallic oxide forms. In general, metal oxides are considered less likely to leach
metallic ions than metallic salts. Upon contact with surface water or precipitation, the heavy metals,
either as metal oxides or unburned metal salts, can be solubilized, eventually leaching to the
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groundwater. Heavy metals may also exist in the base metallic form as a component of the projectile
itself. Bullets are composed mainly of lead, which may contain trace amounts of cadmium and
selenium. Metals which exist in metallic form, i.e.,as bullets or projectiles, willtend to dissolve more
slowly versus the metallic salts.

The results of monitoring well (MW-1 to MW-17) sampling and borehole water sampling are
presented previously in Tables D-3 and -6. The monitoring wells MW-1 to MW-7 contained no EP
Toxicity metals in excess of EPA’s MCLs or New York Drinking Water Standards when originally
sampled. Wells MW-1 to MW-7 were originally sampled in 1982. During M&E’s evaluation, drinking
water standards were exceeded in MW-1 (Cr, Pb), MW-2 (Pb), MW-3 (Pb), MW-4 (Cd, Cr, Pb),
MW-9 (Cr, Pb, Se), and MW-6 (Cr, Pb). Well MW-1 lies between the detonation ground and the
burn pads and could reflect the result of activities conducted at either area. Verbal communication
with USAEHA suggests that the collected groundwater samples were invalid due to high turbidity.

The data suggest that leaching of metals from pad F, pad H, and possibly pad B has occurred due to
the presence of heavy metals in the filtered groundwater samples collected from several boreholes
at the pads. These samples are considered to reflect the highest concentration of constituents at the
pads since the boreholes were installed directly in the pads and not adjacent to the pads as are the
monitoring wells. The groundwater sample taken from Borehole 1 in pad F, which was filtered,
showed the presence of Pb at 76 and 112 ug/l. The sample from borehole 3, also in pad F, showed
the presence of Pb at 96.2 ug/l. Additionally, Pb was detected in the borehole water sample from pad
B at 13 ug/l. Only the borehole samples collected from pad F (76.1, 112 and 96.2 ug/l) exceeded the
drinking water standard for Pb which is 50 ug/l. Selenium (Se) was detected in the borehole water
samples of pads B and H at 28 ug/l and 8 ug/l, respectively. Only the sample from pad B exceeded
the drinking water standard of 10 ug/l (EPA MCL) and 20 ug/l (NYSDWS). Barium (Ba) was
detected in the borehole water of pad B at 374 ug/l. Both the EPA and New York State drinking
water standard for Ba is 1000 ug/l.

A small amount of leaching of explosives into groundwater has been documented at each pad tested,

specifically pads F, B and H. Of the explosives present, only 2,4-DNT has an established federal

guideline for water. This is the Federal water quality criteria for protection of human health.

Although measurable, the observed groundwater concentrations barely exceeded the water quality
criteria for 2,4-DNT of 1.1 ug/l for a 10 risk. For example, pad B which overall had the highest
concentration of explosives, indicated the presence of 2,4-DNT at 4.2 ug/l.

Although no water criteria has been established for the other explosives found on site, concentrations
of other explosives in the groundwater directly below and adjacent to the pads have been
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documented. HMX has been detected as high as 167 ug/l near pad B. 2,4,6 TNT was detected at
90 ug/l in the groundwater below pad H. No concentrations of RDX have been detected above 30
ug/l in any samples collected from any of the pads.

As a group, the organic explosives at this site are considered to be moderately mobile. Of the
explosives found at the site, 2,4-dinitrotoluene and 2-6,dinitrotoluene are considered to be the most
mobile in the soil. The mobility of these compounds is influenced by soil and environmental factors.
The high percentage of material passing the 200 mesh sieve which ranges between 47% to 93%,
provides a large amount of sorptive potential, thereby retarding the movement of pollutants through
the soil column. This will tend to decrease the vertical movement of these pollutants since the soil
permeability is low, and the actual volumetric rate is slow.

These prior groundwater studies did not analyze soils for the degradation products of explosives and,
therefore any questions regarding the presence of these compounds can not be answered.

D-8d(1)(D Potential Health Risks

Substantial sampling and analyses efforts have been undertaken by the U.S. Army over the last
several years. The result of these efforts indicates that although environmentally present, both the
concentration and number of samples which detected explosives and heavy metals have failed to
indicate that a substantial environmental problem exists at the site. The evaluation of the information
collected to date has indicated that leaching of heavy metals and explosives are occurring. However,
off-site groundwater migration of these materials does not appear likely, due to the slow groundwater
velocity, the groundwater flow direction and the sorptive capacity of the subsurface soils.

The groundwater beneath the OB/OD facility is not used as a drinking water source and connection
to other potable groundwater aquifers has not been demonstrated. Figure B-5 provides a location
of private wells used as a source of drinking water. It is not anticipated that there will be direct
exposure to the groundwater from the OB/OD facility under current uses. Groundwater beneath the
site flows generally toward Reeder Creek and may be recharging the creek. The potential
groundwater contribution to the surface water could result in the exposures identified for surface

water and sediments above.

D-8d(1)(g) Performance Standards

Any impact which may have occurred to the area surrounding the OB tray as a result of previous
burnings on the ground surface will be addressed as part of the OB Grounds CERCLA site
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remediation. Since this permit application is only for the operation of the burning tray which is
located at the former burn pad area the impacts to the groundwater willbe minimal. This is because
the materials burned in the tray willbe completely removed following the burn. Any material which
may be released from the tray will be prevented from interacting with the groundwater by the
concrete pad which the tray rests upon. Any material on the concrete pad is removed and handled
in accordance with SEAD’s SOP’s. Since no material will be available to leach to the groundwater,
groundwater impacts will be minimal.

Due to the nature of open detonation, it is impractical and a safety problem to detonate munitions
in a container. Instead, soil is placed upon the wastes to be detonated and destroyed. During this
process, the organic portion of the waste is consumed in the fireball and little, if any, material
remains. The process of open detonation, as it is currently practiced by SEAD, is considered by the
Army to be the safest and most practical method of disposing of munitions. Groundwater impacts
will be monitored following methods described in Section E.

If, as a result of the groundwater detection monitoring program, a release has been detected than a
groundwater compliance monitoring program will become active. If necessary, a response to a
detected release could involve several options which may involve groundwater recovery and some
form of treatment.

D-8d(2) Protection of Surface Water, Wetlands and Surface Soil [40 CFR 264.601(b)]
D-8d(2)(a) 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. 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 SEAD 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. Refer to the regional topography map, Figure D-17.

A topography map of the OB/OD area is presented in Figure B-2. This figure includes (1) 1-foot
surface contours, (2) 1" = 200’ scale, (3) an area within a 1,000-foot radius of the OB and OD areas,
(4) tree lines, (5) protective dirt mounds, and (6) protective bunkers. The OB/OD area is situated
on gently sloping terrain, vegetated with grasses and brush. Drainage is generally to the east-
northeast via a series of drainage ditches and culverts into Reeder Creek. There are several seasonal
poor drainage areas where water collects. Low surface gradients, less than 40 ft. in 2,500 ft., a high
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fine content in the surface soil and underlying till contribute to poor drainage conditions. These poor
draining soil conditions made burning difficult and was the reason why the pads, originally constructed
on the soil surface, were built up with crushed shale quarried from an area at SEAD.

D-8d(2)(b) Hydrology

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. 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.

In the southern portion of the depot, the surface drainage flows through ditches and streams into
Indiana and Silver Creeks. These creeks then flow into Seneca Lake just south of the SEAD airfield.
The central part and administration area of SEAD drain into Kendaia Creek. Kendaia Creek
discharges into Seneca Lake near the Army’s 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.

The OB/OD facility is located in the northwest portion of SEAD. Area surface drainage at SEAD
appears to flow westward into Seneca Lake via several small creeks, including Reeder Creek. Local
surface drainage from the site is to the northeast into Reeder Creek. Figure B-2 presents likely
surface drainage routes into Reeder Creek. Reeder Creek eventually drains into Seneca Lake.
Overall site relief is low, approximately 20 feet in 2,500 feet (< 1%). Annual rainfall is approximately
30 inches. Winds are primarily from the west and west-southwest.

Reeder Creek is the only perennial surface water in the OB/OD area. There are no intermittent
streams in the OB/OD area. The drainage basin for Reeder Creek is shown on Figure D-18.

Reeder Creek, in the vicinity of the OB/OD facility, is a relatively narrow stream which, for the most
part, is confined by steep banks up to eight feet high. What were formerly the headwaters of Reeder
Creek were directed to nearby Kendig Creek in approximately 1980 to facilitate the use of wetlands
on Kendig Creek as a tertiary sewage treatment system. Now surface runoff flows east into a
complex network of drainage swales shown on Figure B-3.
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The total drainage basin of Reeder Creek is 3,211 acres (5.02 square miles). Approximately 71
percent (of the drainage basin) is within the confines of the Depot. The drainage area upgradient
of the OB/OD Grounds is approximately 1,503 acres. The 29 acre OB grounds comprises 0.9 percent
of the total Reeder Creek drainage basin.

The normal width of Reeder Creek is from 4 to 10 feet, and typical maximum depths range from 1
to 7 inches. Width and depth of sections of the stream influenced by beaver dams is up to 15 feet
side and 3 feet deep. During high flow events width and depth increase, although the steep banks
along much of the stream adjacent to the OB/OG grounds limits the width of the flood plain.

The substrate of Reeder Creek is heavily influenced by the occurrence of shale near and at the
surface. Most of the stream bottom consists of coarse, angular gravel as well as angular cobbles.
There is some deposition of interstitial silt and also a small amount of sand. In some places, the
stream bed consists of exposed bedrock. Nearly all components of the substrate are dark grey. The
average depth of sediment, including gravel, is approximately 3 inches. In general, the stream bottom
which usually comes in contact with the stream water of Reeder Creek is characteristic of mountain
streams with loose cobbles. Such streams usually have Manning’s N values (a measure of "stream
resistance”) of 0.040 to 0.050.

During the preliminary site characterization physical measurements of stream width, depth, and flow
were completed. This information was presented in the Preliminary Site Characterization Report
(MAIN, 1992). The velocity of water in a stream is a function of width, depth, and gradient. The
minimum depth at which velocity measurments could be obtained with the Marsh McBirney
flowmeter was approximately 3 inches, so velocity in shallow, riffle areas could not be determined.

Figure D-18A shows the locations where stream cross-section and stream flow were measured.
Figures D-18B and D-18C show the cross-sectional area of Reeder Creek. Transects where stream
velocity was measured were chosen because stream flow was laminar. The highest water velocity
measured at any transect was 0.11 feet per second (fps) stream. The lowest stream velocity of 0.03
fps was measured at the widest segment while the average stream velocities ranged from 0.02 FPS
to 0.06 fps.

Stream discharges were measured on November 19 and 20, 1991. The discharge measured at each
transect was 0.1 cubic feet per second (cfs). Rainfall during and prior to these measurements was
sparse. This suggest that there is little discharge of groundwater or surface water via tributaries into
Reeder Creek near the OB/OD Grounds during the relatively dry base flow conditions.
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The surface water elevation of Reeder Creek showed little variability. The maximum change in
surface water elevations that was directly measured at any station was 2.90 inches. Since the drainage
area upstream of the OB/OD grounds in relatively small (1,503 acres or 2.35 square miles), Reeder
Creek is likely to return to base flow conditions shortly after any precipitation event.

Peak stream flow calculations have been made for Reeder Creek based upon a 25 year 24 hour
maximum rainfall of 4.5 inches as reported by the Aurora Research Farm precipitation station. The
peak discharge has been calculated at stream transect E as shown on Figure D-18A. The Soil
Conservation Services (SCS) has developed a method for the computation of stream flow based upon
rainfall data, soil types, and the watershed size. For Reeder Creek the computations assumed a peak
24 hour rainfall of 4.5 inches. The soil types were defined using the surface soil map presented in
Figure D-6. The drainage basin up stream of Transect E was defined as being 1874 acres. Three sub
areas were used to define the drainage basin up stream of Transect E. These sub areas included the
steep slope areas at the top of the drainage basin (633 acres), the flat slope areas surrounding the
ammunition bunkers (691 acres), and the moderate slope areas to the west and east of the OB
grounds. Two cover types were defined within each of the sub-areas, these being fully developed
areas comprised of roads, peaking lots, roofs, etc. and agricultural lands comprised of small brush,
weeds, and grass. Based upon these input data a peak discharge of 790 cfs was calculated at Transect
E. This is considered to be a very conservative estimate.

From the mouth of Reeder Creek to a point 2 miles upstream, the surface water at the site has been
classified as C(T). From this point to the source of the creek, Reeder Creek is classified as D. The
best use of Class C waters is for fishing and fish propagation. These waters shall be suitable for fish
propagation and survival, including trout (the (T) designation of the surface water classification refers
to this stream as being a trout stream). The water quality shall also be suitable for primary and
secondary contact recreation although other factors may limit the use for these purposes. Class C(T)
reflects water quality standards for dissolved oxygen, e.g.,the minimal daily average may not be less
than 6.0 mg/l for trout; the minimum single value is 5 mg/l). Class C(T) waters must also meet
criteria for coliform, pH, and TDS. Class D waters are suitable for fishing. The water quality shall
be suitable for primary and secondary contact recreation, even though other factors may limit the use
for that purpose. Due to such natural conditions as intermittency of flow and stream bed conditions
not being conducive to the propagation of game fishery, Class D waters may not support fish
propagation. However, Class D waters must meet criteria set for coliform, pH, and dissolved oxygen.
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D-8d(2)(c) Wetlands

Area wetlands are shown on Plate 1. There are numerous small (less than 12 acres) wetlands in the
OB/OD area.

D-8d(2)(d) Existing Soil, Surface Water and Sediment Quality

A Preliminary Site Characterization Report (PSCR) on the OB Grounds was submitted to EPA by
MAIN in April of 1992. This report describes the soil, groundwater, surface water and sediment,
sampling completed at the Open Burning Grounds during the site characterization investigation
completed by MAIN. The complete results of the analytical program are also included within this
report.

The presence of heavy metals have been measured in the soils. The disposal of heavy metals at the
pads (Pb, Se, Cd, Cr and Ba) was either as nitrate salts or as organometallic complexes. During the
combustion of these materials, a portion of these salts and complexes were likely transformed to their
oxide forms. As metallic oxides, their potential to leach is less than if they remained as the previously
mentioned salts and complexes. However, under acidic conditions, such as acid rain percolation, a
portion of these metals will dissolve and leach to the groundwater.

Geophysical studies, used to site wells MW-8 to -17, found evidence of metallics in the upper 5.5 feet
of soil downgradient from pads D and E. The magnetic survey around pads B and H found magnetic
highs in the berms and in areas adjacent to the berms.
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Soil borings at pad B found tracer bullets at the contact between the upper 5 feet of crushed shale
and the underlying soils. These data suggest that other pads may have residual materials buried
beneath the current pad surface. Since there are no data for pads A, C, D, E, G, or J for soils buried
beneath the pads, it is uncertain as to the status of these pads. There is visible metallic material in
most berms (aluminum, shell casings, bullets, and steel).

EP toxicity tests detected barium (pad B), cadmium (pads E, F, G) and lead (pads B, F, H) in the
soils. pad B exceeded the EP toxicity limit of 100 ppm for barium and pads F, B, and H exceeded
the EP toxicity limit of 5 ppm for Lead. “The high sample in pad B was at the interval where the
bullets were intersected. Heavy metals analyses of soils are summarized in Table D-4.

Surficial soil contamination has been documented in all the pads tested. Pads B, F, and H appear
to have more surficial impacts than the other pads tested. Since percolation of rainfall is minimal,
surface water transport of soil appears to be a significant pathway by which contaminants found in
the surficial soils and berms surrounding the pads can migrate. These materials will likely be
deposited in the drainage channels and streams which drain the area. Further, windblown migration
of the surficial soils may also occur since these materials are at the surface of the pads.

D-8d(2)(e) Potential Health Risks

The source areas in the OB facility are the burn pads and the berms which surround them. These
areas contain various heavy metals, explosive compounds, and shell casings. All of the pads tested
have shown elevated concentrations of heavy metals and explosive compounds in the surface soils.
The primary transport mechanism from the source areas is surface soil erosion and surface water run-
off. Leaching of metals and explosive compounds has been demonstrated at some of the burn pads;
however, the relatively low permeability of the soils suggests that leaching is a less important transport
mechanism, both with respect to mass and distance, than surface run-off and erosion. These sources
and mechanisms have the potential to affect groundwater beneath the site, sediments and surface
water in the drainage areas on the OB/OD facility, sediments and surface water of Reeder Creek and

surface soils in and around the OB/OD facility.

There are two receptor populations that could potentially receive constituents transported by surface
water or air from the OB/OD facility:

1. Area residents who may use Reeder Creek for recreational purposes
2. SEAD personnel who work on or near the OB/OD facility
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The exposure pathways and media of exposure are described below as they may affect the various
receptors are ingestion and dermal exposure due to surface water run-off and erosion and incidental
soil ingestion and dermal contact.

Surface water run-off migrates to the small low lying areas that have formed in depressions within
the site and the two drainage ditches to Reeder Creek. Reeder Creek discharges into Seneca Lake
about 3 miles downstream of the site. Surface soils eroded from the site deposit within the on-site
drainage ditches and Reeder Creek. Dermal exposure may result from wading or other recreational
use of off-site areas of the creek.

Incidental ingestion is a potential exposure pathway for SEAD personnel who may be working in the
OB/OD facility or other nearby areas.  Constituents may be absorbed dermally or ingested.

D-8d(2)(f) Performance Standards

The design and operating requirements of the OB/OD facility are intended to protect the surrounding
soils/sediments and surface water bodies. For open burning operations, materials are burned in steel
trays and covered with a steel cage to prevent "kickouts.” Following the burn, all materials including
ash residue are removed and disposed of. The steel tray is covered with a stainless steel cover when
not in use to prevent the accumulation of precipitation. Further, the tray has been placed upon a
reinforced concrete pad which will collect any residue produced during the burn operation. Any
material on the concrete pad is also removed following the burn. As a result, no residue from the
burn tray or concrete pad would be available to runoff into the surface water or interact with the
surrounding soils. Unlike open burning operations, open detonation cannot be performed within
enclosed structures due to the detonation forces produced. However, the munitions are covered with
soil to dissipate the explosive force and minimize noise. The fireball produced during this high order
detonation reaches temperatures near 1000°C. The combination of high temperature and explosive
force destroys all organic materials. No residue remains following this operation. The OD grounds
are frequently scraped with a bulldozer to obtain soil cover for the detonations. This has caused the
land surface adjacent to the detonation mound to be lower than the access roadways, which surround
the area, to become raised (see Plate 1). The raised access roadways act as a dike, diverting all
surface water runoff to the low point near a culvert pipe. As surface water is collected in these low
areas, and the velocity is decreased and sediments are allowed to settle. The surface water then
passes through the culvert pipe to another low point in an area which drains the OB grounds.
Additional sedimentation occurs in this area. This water is then discharged to Reeder Creek through
a concrete pipe which runs below the main access road. The process prevents direct surface runoff
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into Reeder Creek by collecting surface runoff, allowing sediments to settle and discharging the
collected water through a series of pipes.

As part of the groundwater detection monitoring program, described in Section E, surface water and
sediment samples will also be collected and will be sampled for the same constituents that the
groundwater samples and sampled for. Table E-3 presents a list of parameters which will be analyzed
for. Plate 1 provides an indication of the approximate sample locations where surface water samples
will be collected. One location is considered to represent downgradient concentration and the other
is representative of upgradient concentrations.

A release from the unit will be addressed as any other emergency under the SOP’s for the facility.
A detailed description of the emergency response procedures is presented in Section G-4.

D-8d(3) Protection of the Atmosphere [40 CFR 264.601(c)]

D-8d(3)(a) Climatology

Table D-10 summarizes climatological data for the SEAD area. The nearest source of climatological
data is in Cornell University, in New York, which is approximately 27 miles southeast of the army
depot. However, only precipitation and temperature measurements are available from this location.
The remainder of the data reported in Table D-10 have been taken from isopleth drawings from a
climatic atlas, or from data collected at Syracuse, New York, 40 miles northeast of the SEAD.
Meteorological data collected from 1965 to 1974 at Hancock International Airport in Syracuse, New
York, were utilized in preparation of the wind rose. The airport is located approximately 60 miles
northeast of SEAD, and the data can be considered representative of wind patterns at SEAD. The
wind rose is presented in Figure D-19.

A cool climate exists in the locality of SEAD with temperatures ranging from an average of 23°F in
January to 69°F in July. Marked temperature differences are found between daytime highs and
nighttime lows during the summer and portions of the transitional seasons. Precipitation is
uncommonly well-distributed, averaging approximately 3 inches per month. This precipitation is
derived principally from cyclonic storms which pass from the interior of the county through the St.
Lawrence Valley. Lakes Seneca, Cayuga, and Ontario provide a significant amount of the winter
precipitation and moderate the local climate. The annual average snowfalls is approximately 100
inches. Wind velocities are moderate, but during the winter months, there are numerous days with
sufficient winds to cause blowing and drifting snow. The most frequently occurring wind directions
are westerly and west-southwesterly.
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In general, climatological conditions which will tend to promote good dispersions during OB/OD
activities are high and ambient temperatures, high wind speeds, low precipitation amounts, and a
preponderance of clear skies. As Table D-10 shows, temperature tend to be highest from June
through September. Precipitation and relative humidity tend to be rather high throughout the year.
The months with the most amount of sunshine are June through September. Mixing heights tend
to be lowest in the summer and during the morning hours. Wind speeds also tend to be lower during
the morning, which suggests that dispersion will often be reduced at those times, particularly during
the summer. However, no episode-days are expected to occur with low mixing heights (less than 500
m) and light wind speeds (less than or equal to 2 m/s).

* Daily precipitation data measured at the Aurora Research Farm in Aurora, New York for the period
(1957-1991) were obtained from the Northeast Regional Climate Center at Cornell: University. The
maximum 24-hour precipitation event during this 35-year period of record is summarized in Table D-
31 for each month. The maximum 24-hour precipitation measured at this station during this period
was 3.91 inches on September 26, 1975. Values of 35 inches mean annual pan evaporation and 28
inches for annual lake evaporation were already reported in Table D-10. An independent value of
27 inches for mean annual evaporation from open water surfaces was estimated from an isoplethed
figure in "Water Atlas of the United States” (Water Information Center, 1973).

Information on the frequency of inversion episodes for a number of National Weather Service
stations is summarized in "Mixing Heights, Wind Speeds, and Potential for Urban Air Pollution
Throughout the Contiguous United States” (George C. Holzworth, US EPA, 1972). The closest
stations for which inversion information is available for Albany, New York and Buffalo, New York.
The Buffalo station is nearer to SEAD but almost certainly exhibits influences from Lake Erie.
These influences would not be expected to be as noticeable at SEAD. Tables D-32 and D-33 provide
information concerning inversion episodes and episode-days at Albany and Buffalo, respectively, for
the five year period (1960-1964). Frequency information is provided for each station for various
combinations of maximum mixing height, wind speed ranges, and minimum episode duration.

- SEAD is located in the Genesee-Finger Lakes Air Quality Control Region (AQCR). The AQCR
is designated as non-attainment for ozone and attainment or unclassified for all other criteria
pollutants. Data for existing air quality in the immediate area surrounding the SEAD, however, can
not be obtained since the nearest state air quality stations are 40 to 50 miles away from the army
depot (Rochwtér or Monroe County or Syracuse of Onondaga County). A review of the data for
Rochester, which is in the same AQCR as the SEAD, indicates that all monitored pollutants (sulfur
dioxide, particulates, carbon monoxide, lead, ozone) are below state and federal limits, with the
exception of ozone. In 1987, the maximum ozone concentration observed in Rochester was 0.127
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ppm. However, this value may not be representative of the SEAD area which is a more rural
environment.

A one mile radius around the OB/OD grounds is shown on Figure D-21. The only existing air
emission source within this 1 mile radius is a classified document incinerator located approximately
0.9 miles north-northeast of the OB/OD grounds.

D-8d(3)(b) Potential for Dispersal of Gases, Aerosols and Particulates

Materials that are treated by Open Burning are stored and only delivered to the burning tray just
prior to the actual treatment oepration. Materials are typically containerized (rocket motors, or
canisters) or pellitized solids. No gases or liquids are treated. In addition, a stainless steel tray is
used to cover the materials prior to treatment. Treatment is not conducted during periods of high
wind. (See SOPs, Appendix 4)

Based on the above, the potential for the emission and dispersion of gases, aerosols and particles is
exceedingly small prior to treatment.

D-8d(3)(c) Emission Characteristics

Although open burning and open detonation operations are often considered as a singie method for
disposal of obsolete munitions and explosive munitions and explosives, the thermochemistry of
burning is distinctly different from that of detonation, which in turn results in the generation of
different combustion products. Therefore, quantification of air pollutant emissions from each activity
must be done independently.

Burning entails the rapid oxidation of a fuel with the release of heat and products of combustion.
When waste munitions are open burned, there is a rapid conversion of solid materials to gaseous end
products, particulate matter, and some nonvolatized residue. Combustion times for munitions vary
somewhat, but are typically only a few minutes. The composition of the effluent plume depends on
the type of propellant, explosives, or pyrotechnics (PEP) being burned; combustion parameters (i.e.,
temperature, turbulence); and prevailing atmospheric conditions.

Materials that are burned in open -air at OB/OD sites consist primarily of bulk propellants, propellant-
filled munitions, explosive-contaminated wastes and large propellant-filled munitions (e.g. rocket
motors). Current direction from Army Headquarters, U.S. Army Material Command (AMC) AMCR
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755-8, requires open burning of these materials in pans or trays so that ashes and residues can be
collected and disposed of properly.

Open detonation differs from open burning, in that reaction temperatures and pressures are
considerably greater. Open detonation is also characterized by less available oxygen for combustion.
Detonation is characterized as a process in which the explosive material undergoes a chemical
reaction with a certain type of shock wave, commonly referred to as a detonation wave. Open
detonation of munitions produces effluent gases, particulate matter, shock, noise, and some
nonvolatilized residue. The particular end products of detonations are primarily a function of the
explosive reactions. Emissions from open detonation operations are dependent on such factors as
explosive composition, product expansion, method of priming, and degree of confinement. In most
cases, explosive items are buried to suppress the sound level and shock waves generated by the
detonation. Although large quantities of particulate matter are hurled into the air as a resuit of the
explosion, most of this material willsettle out quickly, depending on the type of soil overburden used.

The types of materials being detonated often include bulk high explosives (HE); small HE-filled
munitions such as projectiles, cartridges or grenades; and large HE-filled munitions, such as bombs,
rockets or warheads. The quantity of explosives detonated at one time generally varies from
installation to installation, depending on proximity to inhabited areas. The explosive limits at
individual open detonation sites have been established and vary from 50 to 10,000 pounds. Open
detonation is also limited by local meteorological conditions and other factors which are installation-
specific, such as effects that wind direction and upper air inversion levels have on detonation sound
levels and shock waves. In some cases, state air quality permits for OB/OD place restrictions on the
weather conditions under which these activities may be conducted. Detonation methods are
developed for each explosive item to ensure complete destruction. These methods are published in
Depot Maintenance Work Requirements (DMWRs) and are used as standard operating practices
(SOPs) for destroying each specific item.

A comprehensive review of available technical literature was performed in order to develop the
- methodology for estimating air pollutant emissions from OB/OD operations. The' factors which
influence the character of emissions from open burning and open detonation include temperature,

time, turbulence, atmospheric conditions, and the type and quantity of the material disposed of
through OB/OD. Unfortunately, these factors cannot be controlled during an OB/OD operation, nor
are they consistent from one OB/OD operation to the next. As a result, there are little data available '
in the literature quantifying these combustion products. Nevertheless, OB/OD emission data have
been reported for a selected number of propellants, explosives, and ammunition types. These
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emissions data were derived either experimentally or theoretically from thermodynamic considerations.
The following provides a brief description of each emission data source.

1. onsoli Report_on_the Test Pro for the Identification and Characterization of Produ
and Resid from the OB/OD of Munitio

This study was conducted recently by the U.S. Army Armament Munitions Chemical Command
to determine the extent of pollution created by OB/OD operations, and to ascertain whether any
such generated pollutants fall outside acceptable standards developed by the federal state
governments. Controlled OB/OD of selected conventional bulk explosives, propellants, and
munitions that are normal disposed of by OB/OD at various Army depots were conducted.
Measurement of ambient concentrations of various pollutants were taken from airborne sampling
platforms (UH-1H helicopter). The cloud volume was determined using cameras in conduction
with the airborne pollutant sampling program. Emissions of air pollutants were then quantified
in terms of mass loading oy ategrating the measured concentrations over the entire cloud
volume. Mass loading refers to the mass of pollutant -per mass of OB/OD materials, including
the mass of materials used as initiator and donor.

Emission factors were calculated for only some of the criteria pollutants (CO, NO,, SO,,and H,S)
in this study. No emission data were obtained for the criteria pollutants, PM-10 and lead, or for
noncriteria pollutants. Observations from this study indicated that for most OD operations, the
emission factors (i.e.,pounds of pollutants per pounds of material destroyed) generaily vary with
the amount of material detonated. For most substances, it was observed that the emission factor
varies inversely with the quantity of material detonated. This is especially true for the case of
CO, where the emission factor decreases several-fold as the amount of material detonated
increases. In using the emission data from this study to estimate emissions from OB/OD
operations, the following reservations must be taken into consideration:

a. Since the reactions generating ambient or pollutants are strongly influenced by
meteorological conditions (e.g., affecting mixing time and quantity), emissions from
OB/OD at different locations are generally different.

b. Since the dispersion of poilutant within the cloud volume is not uniform, the mass loading
derived from integration of the pollutant concentrations over the cloud volume may be
overestimated or underestimated. In addition, errors may be introduced in the
determination of the cloud volume.
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In spite of these shortcomings, this study represents a credible data source for estimating
emission from OB/OD operations.

2. 1986 Computer Predictions_of Pollution Products from Open Burning and Open Detonation of
Army Explosives and Propellants

In this computer program (POLU10) developed by the U.S. Navy, the combustion products (i.e.,
emission from OB/OD operations) are calculated from thermodynamic considerations and high
temperature chemical equilibria. The program is a modification of the Propellant Evaluation
Program (PEP), written at the China Lake Naval Weapons Center, to calculate combustion
products under the special conditions encountered in OB/OD of explosives and propellants.

For open burning, the material is assumed to mix with air and burn together at above 3500°K and
1000 psi. The composition of the combustion products will change as the mixture expands from
1000 psi to atmospheric pressure and a corresponding temperature normally referred to as the
“frozen” temperature (1200°K-1500°K). From this point on, the composition of the products
remains constant, even though they continue to cool to ambient temperature. The emission
factors are expressed as mass of product (in grams) per mass of materials burned, including the
mass of materials used as initiator or donor (100g).

For open detonation, the material is assumed to explode first, forming combustion products that
do not initially react with the surrounding air. In addition, during explosion, the hot gases expand
and shock waves are created that cause an energy loss of the combustion products. The loss of
energy is assumed to be 25% plus or minus 5%, depending on the explosive. The combustion
products at the reduced energy state are then reacted with the surrounding air at 1000 psi, and
the calculation is performed as in the case of open burning. The final emission factor is
expressed in terms of mass of combustion products (in grams) per mass of material detonated,
including mass of materials used as initiator or donor (100 g).

A major factor influencing the calculation of combustion products from both OB and OD
operations is the material to air weight ratio of the reaction. Since the quantity of material to
be disposed of, the location, and meteorological conditions will dictate the material/air weight
ratio, this parameter will vary from site to site. The output from this computer program reports
pollutant emissions data for a series of material/air weight ratios from 100/0 to 10/90 in
increments of 10/10. Based on a comparison of the amount of pollutants generated from the
computer program and the experimentally measured values reported in the Army field study
discussed above, it was found that the theoretically derived emissions matched best with the
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experimental values when the material/air weight ratio is between 30/70 and 40/60. Since the
pollutant emission estimates are generally higher when the material/air weight ratio is 40/60, this
ratio is chosen to conservatively estimate emission from OB/OD operations.

The following precautions and limitations are applicable for using the POLU10 computer
program to estimate emission from OB/OD operations.

Since the program uses an auxiliary data file for the thermodynamic data which include
over 1400 species, any product formed at the burn site which is not in this file cannot
appear in the calculation. In addition, the file does not include a large number of species
contained in the metallic additives that are used in military explosives. Therefore, there
will probably be some products formed from metals that are not predicted from this
computer model. Also, since the PEP program is designed to calculate combustion
products at high temperatures, the file does not include organic solvents or other organic
compounds that can not survive high temperatures.

Since the actual energy consumed in shock waves cannot be calculated, the program
assumes an energy loss of 25% +5%. Therefore, the program will not accurately predict
the formation of pollutant products if the energy loss at a specific OB/OD site is
significantly different than the assumed value.

Since the predicted pollution products differ significantly with variation in material/air
weight ratio, and since this ratio is often site-specific, the assumption of a single
material/air weight ratio will introduce error in estimating emissions from different
OB/OD sites, or even from different OB/OD episodes at the same site.

Notwithstanding these shortcomings, this computer program is considered the best
available tool at this time for estimating emission from OB/OD, due to its capability to
simulate a wide variety of materials often encountered in the OB/OD of military
munitions. In addition, the program is capable of predicting both criteria and non-criteria
pollutants. To the extent that similar energetic materials were used in the Army field
study described above, comparisons between empirical emission factors and computer
predictions were found to be reasonable.
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3. "Emissions from the Open Burning or Detonation of Explosive"

This reference, a paper presented 7 by R.V. Carterin 1978, provides a literature review of the
available data which can be used to estimate emissions from OB/OD operation. The emissions
data presented includes results obtained from theoretical calculations which are based on
thermodynamic considerations, as well as experimentally measured air emissions from OB/OD for
a selected groups of bulk explosive and propellants.

4. 1988 Detailed Analysis of Select Propelian Explosives and Pyrotechnics to be en
Burned/Open_Detonated at Department of the Army Thermal Treatment Facilities

This report, prepared by the Army Hygiene Agency, to support air quality assessments for
OB/OD activities, provides OB/OD emission data for a selected number of Army munitions. The
emission factors were calculated using the same computer program as described previously
(POLU10).

5. 1987 Computer Predictions of Pollution Products from Open Burn and Open Detonation of Na
Explosives and Propellants

This report by the U.S. Naval Ordinance Station provides OB/OD emission data for several Navy
explosives and propellants. The emission factors were calculated using the computer program
POLU10 described previously.

Although the emission data summarized in the five references described above are not all-
inclusive, or may even contain inherent errors and/or limitations in their prediction capability and

applicability, they represent the best available data for estimating OB/OD emissions at the present

time. Tables D-11 provides the composition, "frozen" temperature, and specific volume of
combustion products for different OB/OD materials. Tables D-12 through D-16 summarize the

emission factors for CO, NO,, SO,, H,S and other pollutants for OD operations.

The corresponding emission data for OB operations are presented in Tables D-17 through D-21.
In addition, Tables D-22 and D-23 provide the calculated OB/OD emission data for a selected

group of ammunitions and propellants of known composition. These emission factors were
calculated based on the composition of the munition and the known emission factors of the bulk
explosives or propellants contained in the munition. The specific volumes for this munitions were
derived in the same manner. To conservatively model the impact of air pollution from OB/OD,

the "frozen" temperature for those munitions or propellants that are made up from a mixture of
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components were taken as the lowest temperature among the explosives or propellants contained
in the munition with a weight percentage greater than 10%. The lower temperatures corresponds
to a lower calculated plume rise and more conservative (higher) predicted air quality impacts at
ground level.

Based on observations of OB/OD operations as several army depots, a high level of particulate
emission is often associated with OB/OD activities.

For OB operations, particulate matter emissions data are available only for the burning of smoke
obscurants such as white phosphorus cartridges, red phosphorus wedges, or hydrocarbon canisters.
Empirical relationships have been developed for phosphorus smokes to calculate particulate
matter emissions based on the initial mass of phosphorus in the material. Emission measurements
have also been made for the burning of hydrocarbon canister.

However, there are no data available on emissions of particulate matter from the open burning
of propellants, which is the principal material present in the waste munitions. Measurements
cannot be readily made because of the nature of the open burning process, which involves rapid
burning under very turbulent conditions. Also, particulate matter emissions cannot be calculated
as they have been for gaseous pollutants, since they are not as dependent on thermodynamics.
Due to the lack of reliable data sources, the emissions of particulate matter from OB operations
cannot be quantified at the present time.

For OD operations, particulate matter emissions can be calculated based on the assumptions used
in the COMBIC model (Hoock, et al, 1987). In this model, it is assumed that the major source
of particulate matter emissions would occur from the high explosive-generated dust that is
entrained by the shock wave. Based on comparison of experimentally measured concentrations
of particulates generated from OB and OD operations (Consolidated Report, 1987), it was
observed that particulate emissions were significantly less for OB operations. Since there is no
physical reason for a significant difference in the amount of carbonaceous particulates formed
from burning of propellants and that formed by detonation of explosives (unless the chemical
disposed of by OB is a smoke obscurant such as white phosphorous), smoke generated by the
explosive products alone amounts to only a small fraction of the total particulate matter
generated by OD.

Particulate matter emissions are a portion of the high explosive-generated dust in the crater
volume that is created by the detonation of the waste munitions. The crater volume is dependent
on the explosive yield, which is measured in terms of the equivalent yield of TNT, the depth of
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the burst, and the soil type. The apparent crater volume is assumed to scale for any explosive
yield W as:

VvV = Swii

where: V is the apparent crater volume in cubic meters, W in in pounds of equivalent TNT, and
S is the apparent crater scaling factor which contains all other dependent factors based on
empirical measurements. This relationship was based on a polynomial fit of measured scaled
carter depth and radius as a function of burst depth and soil conditions.

The total lifted fraction of particulate matter from the apparent carter is only a small fraction of
the apparent crater volume. Preliminary measurements have shown a wide range of values
dependent principally on soil type. Table D-24 summarizes the soil dependent parameters that
can be used to calculate the apparent crater volume and to estimate the fraction of apparent
carter mass contained in the small particle size range (less than 20 microns).

By using the crater volume equation and the parameters identified in Table D-24, particulate
matter emissions can be calculated for site specific OD operations. The emission of particulates
which are less than 10 microns (PM-10) can be conservatively estimated using the fraction of
apparent crater mass tabulated in Table D-24. These emissions can be used in the atmospheric
dispersion model to estimate particulate matter air quality impacts.

In order to estimate air pollutant emissions from a typical OB/OD operation at a particular
installation using the emission factors compiled in Table D-12 through D-24, the following general
assumptions. were made:

a, The maximum explosive limit cited at the specific OB/OD site is assumed to include the
weight of all applicable donor charges, fuses, detonation cords, and blasting caps required
to initiate the OB/OD operation. Therefore, the quantity of a specific air pollutant
generated is assumed to equal the maximum allowable explosive limit multiplied by the
corresponding emission factor for that pollutant.

b. Since almost none of the references cited above provide emission factors for lead, even.
though lead is often used in the blasting caps to initiate the OD, emission of lead from
a specific OD operation is estimated from the assumed number of blasting caps required
to detonate the material, and the known composition of a blasting cap. In cases where
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an emission factor for lead is presented, the amount of lead produced resulting from the
use of blasting caps is added to the value calculated from the emission factors.

It should be noted that, in order to estimate the emission of lead from OB/OD
operations, it has been assumed that a particular lead-containing munition would be
detonated or burned to the maximum allowable limit, even though the actual amount of
such materials disposed of by OB/OD at the site is unknown. Therefore, the calculated
lead emission rate represents the worst-case scenario and generally tends to overestimate
the level of lead generated at the site. This point should be kept in mind when
interpreting the impact modeling results.

Since heavy metals may exist on both solid and gaseous states, and, therefore, may not
necessarily be all air pollutants, the value of metals calculated represent the maximum
amount of metal that can potentially become airborne. The actual amount of airborne
metals cannot be estimated from the data available at this time.

For an OB/OD site in which specific data on the type and quantity of materials commonly
burned or detonated are not available, or if the composition of the specified munitions
are not known, a worst-case estimate has been derived using the munition, explosive or
propellant having the highest emission factor associated with a specific pollutant amount
the available data presented in Tables D-11 to D-23. For OD operations, the emission
factors associated with the lowest quantity of material detonated was used, since most
materials tend to emit more pollutant per unit mass detonated as the amount of material
detonated decreases. The actual emission rate, however, was based on the emission
factor of the chosen material associated with a recorded quantity closest to the actual
maximum allowable exposure limit detonated at a given site.

In estimating the worst-case scenario, more than one type of bulk explosive, propellant,
or munition must usually be chosen to represent conditions leading to maximum emission
of different pollutants (e.g. OB of propellant M1 may give the highest CO emission but
OB of propellant SPCF will give the highest NO, emission). In selecting the types of
material for worst-case emission estimation, the materials cited in the fifth reference listed
above were not considered, because these are Navy-type munitions and a cross-
referencing between Navy and Army munitions was not available. Since the Navy
munitions are the only type of materials which were seen to contain significant amounts
of chlorine, the present methodology for estimating emission from OB/OD operations
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may underestimate the level of chlorinated air pollutant emissions, if there exist Army-
type munitions which are compatible to Navy-type munitions.

e. For OD operations, emissions from OD pits were modeled as volume sources. Therefore,
it was necessary to calculate the plume rise associated the detonation. In cases where
more than one type of material was chosen for the worst-case emission scenarios, only
one plume rise was calculated to represent all volume sources if the volumes are within
25% of each other. This plume rise would be calculated using the smallest volume and
the lowest temperature to conservatively model the pollutant impacts. Calculated plume
rise is used to determine the initial height of the volume of pollutants generated for
purposes of the dispersion modeling.

f. For OB operations, emissions from OB pans (trays, or pads) are modeled as point
sources. In calculating the corresponding "stack diameters” for these sources, pans located
less than 10 feet apart are grouped together as a single point source, and the stack
diameter for this source is calculated from the total surface area of these pans.
Otherwise, the stack diameter would be calculated from the dimensions of a single pan.

g. In calculating emissions from the emission factors presented in Tables D-12 through D-22,
the highest emission factors reported among the different references for the chosen
material were used to conservatively estimate the pollutant impact from OB/OD
operations.

h. To calculate particulate (PM-10) emissions from OD operations, the amount of
equivalent yield of TNT corresponding to a specific type of explosive or munition can be
estimated from tabulated TNT equivalency values or from the relative energy output (or
performance) in the sand test of the principal explosives contained in the munition or
explosive (Kirth-Othmer Encyclopedia, 1979). For example, the equivalent yield of TNT
for 100 lbs of 105 mm projectile, which is composed of 48.58% TNT and 51.42% Comp-
B, would be calculated as follows: ) o

Equivalent yield of TNT =  (.4858)(100) + (.5142)(125)
= 113 Ibs TNT equivalent yield/100 Ibs of 105 mm projectile
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D-8d(3)(d) Emission_Rates

Emissions of air pollutants from typical OB/OD operations at SEAD were estimated based on
available information concerning the types of materials generally disposed of by OB/OD, the
maximum weight of munitions destroyed per OB/OD operation, the number of OB/OD units utilized
per operation, and the OB/OD operating schedule. Since OB/OD of different materials may result
in differences in the types of criteria or toxic pollutants generated and/or the quantities of pollutants
emitted, several emission scenarios were developed to ensure that maximum impacts from each
pollutant would be addressed. The following describes the various emission scenarios associated with
typical SEAD OB/OD operations.

Open burning at SEAD is generally used to dispose of bulk propellants, high explosive (HE)
projectiles, and explosive-contaminated combustible materials from demilitarization operations. OB
of bulk propellants and HE projectiles are performed in pans 40’ long x 4’ wide which are equipped
with precipitation covers for sunnression of fugitive ash emission. Typically, only one pan is burned
at a given time, with an imposed !imit of 1000 pounds (lbs) of propellants, or HE projectiles, per pan.
As a maximum, OB of propellants and HE projectiles is performed 3 times a day, 180 days per years.

Since detailed information on the specific types of propellants or HE projectiles disposed of by OB
at SEAD are not currently available, emissions from OB operations at SEAD were estimated from
the data on propellants and propellant filled munitions listed in Tables D-11 through D-23. Four
emission scenarios (Scenarios 1 through 4) were developed to adequately represent potential worst
case impacts for specific pollutants due to OB operations at SEAD. Total emission amounts
associated with the various OB emission scenarios are summarized in Table D-25.

In order to model impacts associated with the various pollutants, separate sets of modeling conditions
were used to simulate operations with significantly different burn temperatures. Cases in which the
reaction temperatures are within 10 percent of each other were modeled together, and the lower
temperature was used in this case to conservatively estimate plume rise (and, therefore, impacts) for
these pollutants. The modeling conditions assumed for OB operations at SEAD are as follows:

1. To model NH., H H

Basis = - OB 1 pan per burn

Stack Diameter = 6.14 m (determined from area of single pan)

Temperature = 1117°K

Exit Velocity = = 1.0 m/sec (nominal value - plume rise dominated by temperature)
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Plume Rise = 52 m (calculated conservatively for stable atmospheric conditions)

D-8d(3)(e) Air Quality Modelling

The air quality impacts from open burning and open detonation (OB/OD) of waste munitions can
be estimated by carrying out dispersion modeling of the emission sources. Modeling of OB/OD
emissions must include a number of complex processes that are significantly different than emissions
from conventional stack sources. In OB/OD operations, the release of pollutants is instantaneous
or semi-continuous as opposed to stack sources that are usually continuous. The simulation of
pollutant fate and transport should incorporate these unique processes in order to accurately predict
acute and chronic exposure levels at downwind receptors. The simulations performed in this study
include several assumptions which introduce a significant degree of uncertainty. In all cases, the
assumptions used are designed to be conservative in order to avoid underestimating potential impacts.
However, to the extent possible, model predictions have been verified through comparison of test
simulations against measured field data.

The Industrial Source Complex Model (ISC) is used in this analysis to calculate air quality impacts
from OB/OD operations. This model, which was developed for EPA, has the capability of simulating
emissions from a detonation fireball or from open burning activities when the special nature of these
types of sources is taken into consideration. The ISC model uses site-specific hourly meteorological
data to calculate pollutants transport and diffusion from a source. Because the ISC model is typically
used for continuous emission sources, special procedures were developed to apply the model for the
special circumstance of non-continuous OB/OD emissions. These procedures were followed to better
simulate the initial fireball, to calculate plume rise, and to calculate acute and chronic exposure from

the model output.

The USEPA Guideline On Air Quality Models (Revised) identifies air quality models and modeling
techniques which USEPA considers acceptable for use for regulatory applications. Specific models
are identified as preferred and recommended for use for particular modeling situations.

The ISC model is identified by USEPA in the Guideline Air Quality Models as the preferred model
for assessing impacts from compliacted sources in simple terrain. Complicated sources include area
and volume sources. The emissions from OB/OD activities at SEAD are modeled as area and volume
sources. (See also the letter from Andrew Belling, Chief Hazardous Waste Facilities Branch to

Randall Battaglia, dated March 19, 1992 in Appendix 6).
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reason, a number of assumptions have been made to ensure that errors in the reported emission
will be in the direction of over-prediction.

® Modeling Assumptions for OD Emissio

No readily available information or documented experience on the modeling of air quality impacts
for OD activities has been reported in the technical literature. Even more than for OB
operations, the physics of the processes that produce OD emissions lend themselves poorly to
available modeling methods. Features of OD activities that are not normally encountered in air
quality dispersion model applications include:

. Extremely rapid (essentially instantaneous) release of source emissions with temperature
and pressure changes occurring over millionths of seconds.

® Detonation velocities in all directions of 20,000 ft/sec or higher.

. Decomposition of explosive molecules through very rapid progressive chemical
degradation until the final detonation products are performed.

L Burial of detonating materials under several feet of soil.

A number of assumptions and approximations were required in the use of a model like ISC to
compute short-term and long-term effects of OD operations. As described in Section D-8d(3)(c), the

POLUI10 computer model, used to develop emission factors for various PEP materials, provides an
estimate of the temperature and volume of waste gases produced by detonation after the fireball
pressure is reduced to the ambient level. Typical theoretical values of gas volumes generated by
detonation of 100 pounds of explosive range from about 250 m’ to 350 m’, and temperatures are
between 800°K and 1200°K. For purpose of modeling with ISC, the emissions are assumed to be
contained within a cube-shaped volume with the center of this volume placed at the height computed

by a plume rise calculation, as described in the following test. The temperature estimate given by the

emissions model is not used directly as a model input parameter. Rather, the temperature was used
to compute a plume rise which was used to set the initial height of the volume source above local
ground level, as allowed by ISC. Once the size and the location of the initial volume have been
established and input to the ISC, the subsequent transport and dispersion algorithms contained in the

model can be used to estimate effects on air quality at downwind locations.
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Pollutants released into the atmosphere from OB/OD operations are contained in a volume of gas
having a net velocity and a buoyancy relative to the surrounding air. The behavior of the volume will
differ, depending on whether the release is from an instantaneous detonation or from a semi-
continuous burning source.

A semi-continuous emission source from an individual open burning operation can last up to 10
minutes. One can assume that this type of source will follow the rules governed by a conventional
ground-level point source, except that the exhaust volume per time would be considerably greater
because of the rapid burning. Thus, the standard plume rise algorithm for continuous point sources
which is contained in the ISC model, may be used.

The rise of an instantaneous cloud from open detonation is similar to the rise of a continuously
emitting plume, except that the cloud will diffuse in three dimensions rather than two. After the
initial explosion, the cloud will rise principally because of buoyancy. Entrainment of atmospheric air
will initially occur, because of the cloud’s relative motion in the air. Later, entrainment will occur
because of the atmosphere’s own turbulence. In stable air a limiting height is reached when buoyancy
is zero; but in unstable air the cloud will rise until a stable layer is reached.

The rise of an instantaneous cloud has been examined theoretically and experimentally (Morton et.al.,
1956). Experiments in a stably stratified fluid revealed a formula with a point source atmospheric
equivalent of:

h =266 F%
SK

where: F is the vertical flux of the buoyant force (determined from the cloud temperature and
geometry) and S is a stability parameter.

The plume rise for an instantaneous cloud from a detonation can be calculated by incorporating the
-cloud -velume and temperature parameters that were determined by the pollution products model
(POLU10) in the above formula. Since the formula is applicable for stable atmospheric conditions,
the plume rise will be underpredicted when actual meteorological conditions are neutral or unstable.
As a result, the pollutant concentrations predicted by the ISC model are probably somewhat
overestimated for unstable cases. Following calculations of plume rise, the open detonation source
can then be modeled by means of ISC as an elevated volume source.
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The ISC model was used with a year of hourly meteorological data to produce a sequence of hourly
average concentrations at each specified model receptor. However, these estimates correspond to
continuous emissions at the levels input to the model throughout each hour of the simulation. In
fact, the duration of OB/OD emissions are generally very short. Thus, some adjustment of the values
determined by the model must be undertaken to account for the associated reduction in receptor
exposure time. This procedure is described below.

For open burn events, the total mass of emissions from the burn was assumed to be emitted over a
burn time of one minute per pile or pan (for large rocket motor burns, the durations were assumed
to be five minutes per burn). For burn events with more than one pile or pan, each pan was assumed
to begin burning one at a time, one following another so that the total burn time is increased.
Because the model allows at a2 minimum, a 1-hour continuous emission rate, the emission rate (in
grams per second) input to the model was the total mass emissions divided by the burn time. Thus,
the 1-hour model concentrations reflect this emission rate occurring over an entire 1-hour period
rather than merely the time it takes the propellar: 0 burn. To correct these results, the 1-hour
concentrations were divided by the fraction of an hour during which the burn actually takes place.
For noncriteria pollutants, the short-term exposure level used to protect health may be associated
with a shorter averaging time than one hour (e.g., 15 minutes). For these pollutants, the above
procedures were modified to obtain estimates for the appropriate averaging times.

For example, for four 1000-Ib propellant burns, the total emissions might be 15 kg of NO,. The
emission rate input to ISC would be 15 kg/4 minutes or 62.5 grams/sec. The model predicted
concentration for this case might be 1,655 ug/m’, but this result would be corrected by multiplying
by 4 min/60 min or 0.067 to give a true 1-hour average concentration of 1,655 ug/m’x 0.067 or 110

pg/m’,

For open detonations, the emission duration is assumed to be one second. If more than one pit is
detonated, detonations are assumed to be spaced one minute apart, which gives a duration in minutes
equal to the number of pits detonated. The same procedures were used for adjusting OD model
inputs and resuits as were described above for open burning.

Estimation of meaningful long-term (e.g., 30-day or annual average) pollutant concentrations is
difficuit for OB/OD sources. The ISC model provides an annual average concentration for each
application using a one-year sequence of hourly input data. However this result would grossly
overstate long-term exposure, since it is based on the premise that emissions are continuous at the
rates input for estimating short-term impacts. In fact, OB/OD emissions at a facility typically occur
during only a few hundred hours during the year, at most. In this circumstance, a rough estimate of
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the annual average exposure attributable to these activities may be obtained by scaling the annual
concentration predicted by ISC (for uninterrupted emissions) to reflect the intermittent nature of the
source, i.e.

Cave =Ciscx N

8760’
where:

Cavo is the estimated annual average concentration, taking into account source intermittence;
Cisc  is the annual average concentration for continuous emissions; and
N is the number of hours per year when OB/OD emissions occur.

The exponential function mentioned in Comment #50 is not referenced or identified clearly. An
exponential function for relating concentrations for different averaging periods is provided i the
"Workbook of Atmospheric Dispersion Estimates” (Bruce Turner, USEPA, 1970) and is referenced
in other USEPA documents. This exponential relationship applies to concentrations monitored from
individual continuous sources. Since the OB/OD emissions at SEAD are intermittent and not
continuous, this relationship is inappropriate for use.

The rationale for the "linear” correction factors used in the analysis is that the OB/OD activities at
SEAD do not represent a continuous source of emissions; rather, they are short-term, intermittent
events. The approach accounts to some extent for the short-term or instantaneous nature of these
activities. The modeling approach employed herein is conservative in that it overestimates the
duration and the amount of emissions associated with these events by assuming that they persist for
a full hour at the short-term rate characteristic of the actual emission period. Therefore, the 1-hour
during which emissions actually occur. Similarly,the annual concentrations yielded by the model have
been scaled to reflect impacts only for the number of hours for which OB/OD emissions occur. This
approach assumes that the predicted concentrations apply during the period of OB/OD emissions and

————that" impacts from OB/OD “emissions are zero for the fraction of the aveéraging period for which there

are no emissions from OB/OD activities.
Other Model Inputs
Emission date used in the impact assessment modeling for the facility are discussed in Section

8d(3)(c). Model receptors (i.e., locations at which concentrations of pollutants were calculated by
the model) were initially deployed at 1-km intervals in a 10 km x 10 km grid centered at the OB or
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OD site. An initial model run was made to identify the receptor with the highest predicted pollutant
concentrations. A full year of hourly meteorological data was modeled to determine the highest
short-term pollutant concentrations. A second run was then made with the one year of
meteorological input data, using a refined 2 km x 2 km receptor grid with 250 m spacing centered on
the maximum receptor from the first run. This approach was considered necessary to ensure that the
analysis would yield credible maximum pollutant concentrations associated with OB/OD activities.
If locations of potentially important sensitivity to air pollutants were identified in the vicinity of the
modeled sources, additional discrete receptor points at these locations were included in the
simulations.

The modeling used a 1-year set of hourly meteorological data based on observations from Geneva
Air Force Base and from Rome, New York. This was the most representative and complete data set
available for the area near SEAD. Incorporating additional years of meteorological data in the
analysis would required the use of data less representative of the area near SEAD. This would be
counterproductive. Although USEPA prefers the use of five years of representative meteorological
data when estimating concentrations with an air quality model, language in the USEPA Guideline
On Air Quality Models makes it clear that the use of five years of NWS data is required only if the
source is large (e.g., a SO0 MW power plant). The main purpose of using multiple years of
meteorological data is to increase the likelihood that "worst-case” meteorological conditions will be
represented in the data base and in the model results. Experience has shown that predictions of
maximum short-term concentrations using multiple years of meteorological data typically vary by less
than a factor to two. The interannual variability in model results decreases as averaging time is
increased.

Elevations for receptor points were obtained from 7.5 minute USGS topographic maps of the facility
areas. Note that the ISC model only makes use of terrain elevations for receptor locations at or
below the effective height of the source(s) in question, i.e.,base elevation plus plume rise.

All model runs were made with unit emission rates for the OB or OD activities under evaluation.
The resulting nominal concentrations prédicted by the model were then scaled to reflect emission
rates for specific pollutants species and adjusted to take into account the non-continuous nature of
OB and OD sources, as described in the previous section.

D-8d(3)(f) Potential Health Risks

Operations at open burning (OB) and open detonation (OD) sites are regulated under the Federal
Resource Conservation and Recovery Act (RCRA), Title 40 CFR 264, Subpart X, Regulations for
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Miscellaneous Units. Section 264.601(c) of the Subpart X regulations provides for the prevention
of any releases that may have adverse effects on air quality. In addition, federal environmental
statutes (1977 Clean Air Act Amendments and Executive Order 12088) require Department of
Defense (DOD) installations to comply with all federal, state, and local air pollution rules, regulations
and standards, with the most stringent taking precedence. These rules, regulations and standards
normally define: (1) the maximum allowable incremental and/or cumulative ambient air quality
impacts of the project (expressed in terms of ambient air quality standards); (2) maximum allowable
emission limits for specified pollutants; and in certain cases (3) the maximum acceptable emission
control technology requirements for various sources. The numerous applicable requirements are
discussed separately below for each governmental level of authority.

Federal Government
® National Ambient Air Quality Standard (NAAQOS

The national primary and secondary ambient air quality standards have been established by the
U.S.Environmental Protection Agency (EPA) to define maximum acceptable concentration levels
for selected atmospheric pollutants over specified averaging times (40 CFR 50). Primary
standards are designed to protect the public health by providing an adequate safety margin in
pollution levels. Secondary levels are established to provide for the public welfare. Public
welfare includes impacts on soil, water, vegetation, animals, weather, visibility, and personal '
comfort and well being. These standards are summarized in Table D-26, along with the analytical
method required to determined the ambient concentrations of the specified pollutants. The
short-term average concentration (i.e.,standards for averaging times less than one year) may be
exceeded no more that once per year.

e National Emission Standards for Hazardous Air Pollutants (NESHAP)

\

National emission standards have been developed by the EPA to define the maximum allowable
emission limits for a selected list of hazardous air pollutants (40 CFR 61). The substances most
recently designated as hazardous air pollutants include asbestos, benzene, beryllium, coke oven
emissions, inorganic arsenic, mercury, radionuclides, and vinylchloride. Of these, beryllium is the
only hazardous air pollutant associated with emissions from OB/OD operations. The standard .
for emission of beryllium from stationary sources is set at a limit of 10 grams of beryllium over
a 24-hour period, or an ambient concentration limit of 0.01 ug/m’, averaged over a 30-day period
in the vicinity of the stationary source.
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The following rules and regulations of the state of New York are applicable to OB/OD operations.
e Ambient Air Quality Standard

The state of New York has the same ambient air quality standards for sulfur dioxides, carbon
monoxides, and nitrogen dioxide as the national standards specified in Table D-26 (New York
Ambient Air Quality Standard, Part 257). Additional ambient air quality standards which have
been promuigated by the state of New York are summarized in Table D-27. The short-term
average concentrations may be exceeded no more than once per year. .

o Emission Standards for Hazardous Air Pollutants

The state of New York does not have any formal rules or regulations governing the control of
air toxics emissions beyond its delegated authority to enforce NESHAPs. The state of New
York’s ambient air quality standard for beryllium is the same as that specified by NESHAPs.

. er_Applicable Rul d Regulation

a) Control _of Open Fire (New York Air Pollution Control Regulations, Part 215): This
regulation prohibits open fires except in specified cases such as burning at an appropriate
designated site of toxic, explosives, or dangerous materials, provided that such burning is
done only in accordance with a permit which will be issued by the commissioner after
written application if he determines that there is no other safe or economical method of
disposal.

b) Permit Requirements (New York Air Pollution Control Regulations, Part 201). OB/OD
activities are conducted under an annually renewable permit (No. 8B-45309-8707) issued
by the state of New York. The permit prohibits burning of hazardous wastes (other than
explosives); restricts open fires when winds are heavy and/or blowing toward populated

- areas; prohibits activities during any- air pollution episodes; and requires periodic
evaluation of alternative disposal methods.

The current New York State open burning permit is included in Appendix G.
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Local Government
The county of Seneca follows the same rules and regulations as the state of New York.

The area surrounding SEAD is sparsely populated farmland. The population density in the two towns
which surround the SEAD facility, Romulus and Varick, is 67 people per square mile (1990 U.S.
Census Bureau). There are two areas within one mile of the site where the population density is
slightly higher: residences on the western boundary of SEAD along Route 96A, and residences
within SEAD boundaries at the McGrane Road entrance. No sensitive receptors are known in these
areas. The nearest sensitive receptor location is the Central School in Romulus Village,
approximately 3.5 miles southeast of the OB/OD site.

The total population of the towns of Varick and Romulus is 4693, including the population residing
on SEAD property (1990 U.S. Census Bureau). This represents the total population within an
approximate five mile radius of the OB/OD site. Emissions from the OB/OD site are not likely to
result in significant exposures beyond five miles down range and 4700 people thus constitutes an
upperbound estimate of the population that is likely to be exposed to air emissions from the OB/OD
grounds. '

The modeling methodology described in the previous section was implemented to obtain estimates
of air quality impacts associated with OB/OD activities at SEAD. Concurrent surface and upper air
data from the National Weather Service (NWS) observation stations at Geneva Air Force Base and
Rome, New York, respectively, were used to support the modeling effort. A full year of hourly
surface observations and twice-daily mixing heights generated by the National Climatic Center for the
year 1954 were used. This was the most recent year for which complete data sets from both locations
were available, and these data were considered more representative of conditions at SEAD than more
recent observations at other more distant stations. Although the data set utilized was the best
available, some mixing height values were missing from the Rome upper air data. Because the
modeling software requires a complete data set, the missing mixing heights were filled in with the

—average of all available heights for the particular month~and time period (morning or afternoon) in
which the missing values occurred. One hour of the Geneva surface wind direction data was missing
and was replaced with the direction value for the preceding hour.

Emissions data developed to characterize typical SEAD OB/OD operations were described in Section
D-8d(3)(c). Based on this information, model calculations were performed to estimate maximum
short-term concentrations of carbon monoxide (CO), nitrogen dioxide (NO,), sulfur dioxide (SO,),
ammonia (NH,), hydrogen sulfide (H,S), lead (Pb), and hydrogen fluoride (HF) due to open burning.
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For open detonation activities, the model was used to calculate impacts on ambient levels of NO,,
H,S, CO, SO,, fine particulates (PM-10), ammonia (NH,) and lead (Pb). Because burning and
detonation of various types of munitions produce differences in the types of pollutants that are
emitted in significant quantities, several simulations were performed to ensure that, to the extent
possible with available information, maximum impacts for each pollutant would be addressed.
Differences in the composition of explosives also affect the volume of pollutant gases produced, as
well as the temperature of the mixture. Thus, separate model runs were made for the different OB
and OD activities typically conducted at SEAD. The OB/OD scenarios modeled and the
corresponding pollutants of interest are given below:

Scenarig Activity Assumed Munitions (Pollutants)

1 OB 1,0C0 1bs of propellant M1 (CO, NH,)

2 OB 1,000 ibs of propellant M15 (HF)

3 OB 1,000 Ibs of propellant SPCF (NO,, SO,, Pb)

4 OB 1,000 Ibs of propellant M6 (H,S)

5 oD 1,000 Ibs of HEAT rifle grenades M31
(NO,, H,S, NH,, Pb, PM-10)

6 oD 1,000 Ibs of 90 mm projectiles (CO, SO,)

It should be recognized that each of these scenarios has been purposely selected to maximize the
emissions of one or more pollutants for a burn or detonation involving the maximum allowable weight
of energetic materials. In practice, these materials are often combined, such that the effect on
ambient levels for particular pollutants would be less than the values derived from this impact
analysis. On the other hand, there is no reasonable way to simulate all the possible combinations of
propellants and explosives that could be destroyed simultaneously. In any event, the air quality
impacts discussed below should be considered as the maximum possible values for each pollutant,
given the operational OB/OD limitations currently in effect.

Table D-28 shows the predicted maximum short-term pollutant concentrations. These results
represent, for each scenario, the highest one-hour values calculated by the ISC model from a full year
of hourly meteorological input data. Due to the short duration and intermittent nature of OB/OD
operations, results are shown only for the one-hour averaging time. For reference, applicable
National Ambient Quality Standards (NAAQS) and/or short-term ceiling values adopted for the
various pollutants by the National Institute for Occupational Safety and Health (NIOSH) or the
American Congress of Governmental Industrial Hygienists (ACGIH) are included in the table
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footnotes. All peak concentrations shown in Table D-28 are predicted to occur well within SEAD
boundaries, 200-400 meters from the OB/OD operations areas.

Maximum predicted fine particulate levels are very high, but fairly consistent with measurements
conducted in OD plumes during the Army’s field studies. No PM-10 standard exists for averaging
times of less than 24-hours, but even one hour of the impact level shown for Scenario 5 would
constitute an exceedance of this standard. This is particularly true in that only dust emissions (i.e.,
not carbonaceous smoke emissions) were included in the calculations. In addition, the model
predictions indicate only the contribution of OD sources; no data were available to allow PM-10
impacts from OB operations to be computed.

Based on observation of OD operation, it is obvious that large quantities of particulate matter do
become airborne during detonation, and, despite the uncertainties inherent in the modeling methods
used, it does appear likely that violations of the 24-hour standard may occur. However, it should be
noted that hours of poor atmospheric dispersion conditions were not eliminated from the modeling
runs, even though SEAD facility’sStandard Operating Procedures (SOPs) prevent OB/OD activities
under such conditions, i.e.,approaching electrical storm.

The only ambient air quality standard for lead is a 90-day (quarterly) concentration of 1.5ug/m;. The
modeling predicted a maximum annual average lead concentration of only 0.16 ug/m,. Although 90-
day average lead concentrations were not explicitly obtained from the modeling, predicted maximum
90-day average concentrations do not typically exceed the annual average by more than 50%. Even
if the annual concentration is doubled to produce a conservative estimate of the maximum 90-day
lead concentration, the resulting estimate is still far below the corresponding standard.

Table D-29 shows maximum modeled one-hour concentrations for various poliutants at the nearest
potentially sensitive receptor, the Central School in the village of Romulus. While only about one-
third of the maximum concentrations predicted to occur within the SEAD, the results for the
Romulus receptor indicate that the 24-hour PM-10 standard is likely to be exceeded at this location.
If we take the emission scenario described above to be typical of OB and OD events at SEAD
throughout the year, then approximate annual average concentrations can be calculated from the
model results generated for these cases. The results for pollutants regulated by annual NAAQS are
listed in Table D-30. Data provided by the SEAD facility indicate that OB/OD activities occur on
about 180 days per year. The modeling data presented in Table D-30 reflect this assumed operational
frequency, although we have conservatively assumed that each of the scenarios discussed above occurs
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180 times during a year to provide estimates of the maximum possible long-term average values for
each pollutant.

The predicted maximum annual average concentrations are well below applicable long-term air quality
standards. All predicted annual maximum for the four pollutants are expected to occur within a few
hundred meters of the OB/OD operations site. The nearest location of a potentially sensitive
receptor (that is, a location at which the public may be exposed to pollutants) is in the town of
Romulus. All predicted concentrations at this location were far lower than the respective air quality
standards for the poliutants listed in Table D-30.

The modelled air concentrations of lead which result from releases from OB/OD operations are less
than the primary NAAQS values. The NAAQS values are established to protect human health and
include a margin of safety to allow for populations which may be more sensitive to the air
contaminant than the general population. Exposure concentrations less than the NAAQS are
protective of the health of the general population and sensitive sub-populations. Since there is no
predicted exceedance of the lead NAAQS for the OB/OD operations, no assessment of the potential
health effects of lead are necessary for the permit application.

The modelled air concentrations of lead which result from releases from OB/OD operations are also
less than the secondary NAAQS values. The secondary NAAQS values are established to protect
public welfare. Effects which are considered public welfare issues are effects on structures, soiling of
surfaces, aesthetic considerations, effects on plants and other possible effects not directly related to
human health. Since there is no predicted exceedance of the lead secondary NAAQS, no additional
assessment of potential effects on physical structures vegetation, and crops is necessary.

The low levels of lead that are predicted from the modelling indicate that other secondary effects,
such as those on domestic animals and livestock, and potential secondary exposures to humans, such
as soil ingestion and ingestion subsequent to the uptake of the lead to crop plants, are not likely.
While these potential effects are not directly accounted for in the establishment of NAAQS values
for lead, the standards are protective with regard to these effects. Historically, levels of lead in the
soil that are potentially harmful to humans through these secondary mechanisms are only achieved
where large sources of lead, such as uncontrolled lead smelters or lead battery manufacturing, have
been present. Even in urban areas, where historical ambient air levels of lead were well in excess of
the current standard, potentially harmful levels of soil lead are found only where leaded paints have
been deposited or very near the edges of streets where ambient air lead levels were much higher than
the present standard. It is not likely that the low levels of lead predicted for the OB/OD emissions
will have secondary effects in the surrounding areas.
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The modelled concentrations of PM10 exceed the NAAQS 24-hour standard by less than a factor of
one under the assumptions of the model, but do not exceed the annual PM10 standard. The
modelled exceedance of the 24-hour NAAQS is not likely to result in health effects, however, due
to differences between the nature of the particulate released from the OB/OD and the conditions
under which it is released and the nature of the particulate and conditions upon which the NAAQS
is based.

The PM10 NAAQS, and the Total Suspended Particulate (TSP) NAAQS from which the PM10
standard is derived, are based in part on the ability of particulates to potentiate the effects of other
air pollutants which generally occur with the particulate. In particular, the irritant effects of sulfur
oxides are enhanced in the presence of high particulate concentrations. The particulate provides an
additional vehicle for delivery and retention of the sulfur oxides in the lung. The potentiation is based
upon epidemiological observations in urban areas where there is a rich mixture of air contaminants.
Also, the particulate matter in urban aerosols is composed of potentially harmful compounds (metals,
PAH’s, organics), in addition to its role in potentiating the irritant effects of other contaminants.

The modelled PM10 concentrations resulting from OB/OD operations which exceed the 24-hour
NAAQS are not accompanied by elevated levels of sulfur oxides or other contaminants and the
potentiating effects of the particulate are not operative. Further, the PM10 which is produced from
operations at the OB/OD site consists native soil particles which do not contain the potentially toxic
compounds present in a typical urban aerosol.

The PMI10 released from the OB/OD operations are not likely to result in effects on domestic
animals, wildlife, crops, vegetation, and physical structures and are not likely to result in exposures
via non-inhalation pathways. The PMI10 emissions are consist of native soil particles and the
deposition of PM10 downrange would not alter the uptake of soil components by humans, animals
or crop plants.

The ISC modeling approach incorporates a large number of conservative assumptions and elements

which likely overestimate actual concentrations. In fact, it is likely that the maximum predicted

concentrations reported in Appendix VII are attributable at least in part to meteorological conditions

for which OB/OD activities do not occur (stable conditions at night, e.g.)or are explicitly prohibited

by the OB/OD SOP at SEAD (very light wind conditions, e.g.). IN order to address any concerns .
regarding the 24-hour NAAQS for PM-10, it might be more productive to estimate maximum short-
term concentrations from OD activities through the use of a different modeling approach.
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"A Workbook of Screening Techniques for Assessing Impacts of Toxic Air Pollutants” [USEPA,
1988(draft)] contains numerous recommended screening techniques for estimating impacts of releases
of substances to the air. The recommended techniques for specifying dispersion parameters and for
estimating dispersion from instantaneous sources are based on "Estimating Concentrations Downwind
from an Instantaneous Puff Release" (William Petersen, USEPA, 1982). Since the OD emissions are
instantaneous and not continuous, maximum PM-10 impacts from the OD activities can be estimated
using the techniques recommended by USEPA in the documents referenced above. These
calculations yield maximum estimates of PM-10 concentrations from OD activities which are
significantly below those reported in Appendix VII. The maximum 24-hour PM-10 impact to 98
ug/m, for a single series of ten detonations estimated via these techniques at the nearest sensitive
receptor (identified in Appendix VII as the Central School in Romulus, New York) is below the 24-
hour NAAQS for PM-10.

D-8d(4) Noise Considerations

A study, to evaluate the effects of noise associated with open detonation, has been conducted at
SEAD by AEHA. This study is currently in draft form and should be completed in the next month
at which time the results will be made available to the EPA. This report concludes that although
noise from single events could create annoyance and some possible complaints the predicted and
measured zone II noise contours for the demolition activities do not extend beyond the installation
boundary. There is no evidence the worst-case blast noise levels propagating to the Wilson and Little
residences could cause damage. Since there is a remote chance that minor damage could occur
during an inversion, SEAD should consider delaying demolition operations during inversion
conditions.

Although the report is still in draft, significant noise and vibrational data has been obtained and is
summarized herein. Monitoring of noise and vibrational effects caused by the open detonation of
explosive munitions by the AEHA was performed during the period of October 30, 1992 thru May
7, 1992 at the Seneca Army Depot. Measurements were made a five (5) locations, including two (2)
local residences the Wilsons and the Littles along Rt. 96A and are shown on Figure D-20. The
purpose of this effort was to establish noise contours for demolition operation. This information will
be used by SEAD in resolving issues which may arise as a result of normal base operations. SEAD
will continue to monitor noise in an effort to be sensitive to the needs and concerns of local
residents. Further, SEAD willinitiate an Installation Compatible Use Zone (ICUZ) Program which
will manage noise and vibration complaints.
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The ICUZ is a concept of achieving compatible land use in nongovernment areas around military
installations. The purpose of ICUZ isto prevent incompatible development in high noise exposure
areas, and to protect the operational capability of the installation.

The best way to prevent incompatible development in the existing high noise exposure areas is to
continue to coordinate with local planning and zoning agencies. This continued coordination will
assure that these agencies consider the noise environment when making their decisions and through
the use of the zoning process, plan for only compatible new developments near high noise areas such
as airfields and ranges.

In addition to achieving land use compatibility through public involvement, other elements of the
ICUZ program, as established by AR 200-1 include:

a. Quantification of Existing and Future Noise Environments. This consultation provides the noise
contours for the existing and future noise environments. If the noise environment is projected
to change significantly in the future, contours for these noisy operations will need to be
generated.

b. Review of Installation Master Plan. The installation master plan needs to be reviewed to ensure
that existing and future facility siting is consistent with the noise environment. Also, the siting
of noise producing facilities, such as ranges, should be compatible with the neighboring land uses.

c. Identification of Facilities/Operations that create a Noise Impact. Once a noise impact has been
identified, it is necessary to determine the cause of this impact, and investigate possible
mitigation. Mitigation can include moving the noise source, limiting its hours of operations or
constructing a barrier around the source.

d. Establishment of an ICUZ Committee. Since the ICUZ program requires knowledge in many
varied fields of expertise, a committee with the membership listed in AR 200-1, paragraph 7-5b
(1) isneeded to administer the program. The committee will review noise complaints, investigate
and recommend mitigative actions, coordinate with the public, assess installation activities for
possible noise impacts, monitor land development plans, programs and projects, and review
development of on-post facilities.

e. Preparation of an ICUZ Study. The ICUZ study is directed toward officials of local
governments, civic and business leaders, and other interested parties. The study explains the
purpose of the ICUZ program, and discusses the mutual concerns and responsibilities of the
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military and civilian communities regarding the quality of the noise environment. The study
addresses the interdependency of the military and civilian communities, the ramifications of
encroachment, and the need for compatibility between military and community interests. The
study examines present and future conditions within the military community environs and offers
conclusions and recommendations regarding issues which need to be resolved. Failure to resolve
the issues can only lead to situations which are detrimental to a harmonious relationship between
the military and the citizens who live in the surrounding areas.

The primary means of assessing environmental noise is through computer simulations since direct
measurement of noise levels is often impractical, expensive and installation land use maps to be
incorporated into the installation master plan and National Environmental Policy Act documentation.

The process of developing a noise contour map for SEAD involved collecting on-site noise data
which will serve as input to a computer simulation program that will determine the allowable noise
contour.

The noise simulation program used to assess impulsive (heavy weapon) noise is MicroBNOISE. The
MicroBNOISE program requires operational data concerning type of weapons fired from each range
or firing point including demolitions, the number and type of rounds fired from each weapon, the
location of targets for each range or firing point and the amount of propellant used to reach the
target. Existing records on range utilization along with reasonable assumptions are used as
MicroBNOISE inputs.

The impulsive noise environment at SEAD was sampled at the locations listed in Table D-34 and
Figure D-20 from 30 October 1991 to 7 May 1992. The noise was monitored using the Metrosonics
sound level analyzer with a real time detector (model db604), Bruel and Kjaer (B&K) preamplifier
(model 2619) and a B&K calibrated before each use with a B&K acoustical calibrator (model 4230).
The stored data were printed with the Metrosonics printer (model dp421).

The analyzer samples the C-weighted sound level at a rate of 65,500 samples per second. When the
selected threshold of 95 dBC is exceeded, the analyzer computes the sound exposure level (SEL) of
the event that exceeds the threshold. The analyzer stores in its memory the time the threshold was
exceeded, the duration of the threshold exceedence, the peak level, and the SEL of the event. The
analyzer continuously computes the 1/16second average of the sound level and stores the distribution
of these averages. The printer is used to read the analyzer memory and print a permanent record
of the event data and the 1/16 second average distribution. Appendix D-A describes the procedure

October 1, 1992 Page D-65b
Revision: C V:\Envir\Seneca\SubpartX October 1, 1992



Seneca Army Depot, Romulus, New York Document: SUBPART X
RCRA Part B Permit Application Submittal: Final

used for distinguishing blast noise events from other high level noise sources or wind. The CDNL’s
were computed using from the SEL data using the procedure described in Appendix D-B.

Of the measures available from the sound level analyzer, we were primary interested in the CSEL.
The CSEL is the level which, if a noise event lasted 1 second, would produce the same sound energy
as the actual event. According to the Bureau of Mines research, a "safe maximum airblast level” will
be maintained "based on a minimal probability of the most superficial type of damage in residential-
type structures” if the CSEL does not exceed 105 dB.

The inputs used to generate the noise contours for the monitoring period are summarized in Table
D-35. The noise contours were developed based upon activity during the monitoring period at
SEAD.

Table D-36 represents the current consensus regarding acceptable noise land use guidelines. In
preparing the noise contours AEHA has used the CDNL limits as applicable guidelines.

A characteristic of environmental noise is that it is not steady, but varies in amplitude from one
moment to the next. To account for these variations and to assess environmental noise in uniform
manner, the U.S. Environmental Protection Agency (EPA) endorsed the day-night level (DNL) as
the acceptable noise evaluator. This evaluator is used by many Federal and state agencies, including
the Department of Defense, Department of Housing and Urban Development, and the Federal
Aviation Administration (FAA) as the standard for describing environmental noise impact.

Military noise environments are generally characterized by three types of noise. These are:

1. Transportation noise resulting from aircraft and vehicle activities is best described in terms of the
A-weighted DNL (ADNL). The A-weighing scale closely resembles the frequency response of
human hearing and, therefore, provides a good indication of the impact of noise produced by
transportation activities. The compatibility levels for ADNL were developed through social
surveys conducted by many government and private organizations.

2. High amplitude impulsive noise resulting from armor, artillery and demolition activities is
described in terms of the C-weighted DNL (CDNL). The C-weighing scale measures more of
the low frequency components that can cause buildings and windows to rattle and shake. This
is an important ingredient in a person’s perception of the annoyance from blast activities. The
compatibility levels for CDNL were developed through studies performed by the FAA and the
U.S. Army Construction Engineering Research Laboratory (CERL).
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3. Currently, AEHA does not use the DNL to evaluate noise from small arms ranges. Instead,
linear peak sound level (dBP) is used to define these noise zones. The dBP weights all
frequencies of the noise equally and was found to give the best correlation between the noise
from small arms ranges and the percent of the population highly annoyed. The difference in
weighting scales reflects the difference in the mechanisms underlying annoyance. Transportation
noise annoys people because it is heard; blast noise annoys people because it shakes their homes.

Vibration Measurements

Vibration measurements were conducted at the Wilson’s and Little’s residence using a Larson-Davis
(model 800B) sound level meter attached to a B&K (model 4223) accelerometer. The meter was set
for linear frequency weighing and peak continuous. This system was calibrated before and after each
monitoring session using a B&K (model 4291) calibrator. The calibration signal gave a velocity of
0.5 inches per second.

The engineering technician at the monitoring site recorded the linear peak level of each event from
the day’s demolition activity at SEAD.

According to Bureau of Mines research an earlier vibration limit of 2.0 inches per second "provided
sufficient annoyance.”" (A peak velocity of 2.0 inches per second equates to a value of 87 decibels
(dB) on the system which AEHA used). The Bureau of Mines recommended lowering the limit to
0.5 inches per second. The limit of 0.5 inches per second equates to a value of 75 dB. This is the
limit which AEHA adopted for the purpose of this assessment. The measurement system allowed
a range of measurements from 25 to 100 (0.01 to 8.9 inches per second).

Measurements were made on January 29, 30, 31, February 3, 10, and March 18, 1992.

Noise_Contours

Unlike a topographic contour, noise contours are not intended to be precise representations of the
noise zones. Geographic features, meteorology, the receiver’s perception of the source, etc. can
influence the impact of noise. Noise contours do not clearly divide noise zones with one side of the
line compatible and the other side incompatible. However, the use of noise contour maps have
proven to be a reliable planning tool in noise affected areas through-out the Untied States.
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The noise contours for the demolition ground are for the monitoring period and are shown in Figure
D-20. The normally unacceptable (zone II) noise zones does not extend beyond the installation
boundary. The noise contours show that land uses around SEAD are compatible with the existing
noise environment; however, the possibility exists that an individual demolition detonation could lead
to noise complaints.

Noise Monitoring

Automated monitoring of the impulsive noise environment was conducted at the sites listed in Table
D-37 and Figure D-20. The CDNL and the number of events judged valid are listed in Table D-37.

The C-weighted peak levels are summarized in Table D-38. Automated noise monitoring of the
impulsive noise environment and computer generated noise contours for the monitoring period are
in reasonable agreements, since the measured Zone II would have fallen in between site 2 and 3, just
as the computer generated Zone II did.

Vibration Measurements

Vibration is defined as a motion in which an object moves back and for the from its rest position
when it is acted upon by an external force. Noise from explosive detonations can cause buildings to
vibrate, which is perceived by the occupants as shaking of the structure and rattling of the windows.
This shaking of houses is commonly blamed on ground borne vibration. These vibrations are also
perceived by the residents as the cause of existing or potential structural damage. As discussed in
the following paragraphs, the shaking is caused by the structure responding to the airborne sound
wave and not the ground wave vibration. The probability of the shaking causing structural damage
is nil.

The maximum vibration level recommended by the U.S. Bureau of Mines to prevent threshold
damage is 0.5 inches per second peak particle velocity (PPV). The level at which minor structural
damage may occur is set at 2 inches per second PPV,

Vibration measurements were made on the walls facing the demolition grounds at both the Wilson’s
and Little’s house.
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Measurements for the monitoring period were between 28.0 and 60.4 dB. These measurements
equate to .002 to .09 inches per second. Table D-39 contains the vibration measurement data for the
Little and Wilson residences. Table D-40 provides the meteorological data collected during the
measurement program.

Annoyance for Noise

Annoyance can be viewed as the expression of negative feelings resulting from interference with
activities, as well as disruption of one’s peace of mind and the enjoyment of one’s environment.
Although this reaction can run the gamut of mild irritation to extreme distress, only responses
categorized as "highly annoyed" (and greater) have been used to measure the impact of noise on
communities.

Even though the noise contours show a minimal impact, people living near SEAD may be annoyed
and could complain about the noise environment. The amount of annoyance also depends on the
time of day the noise takes place, the background noise environment, and whether the person is
indoors or outdoors at the time. The annoyance and complaint potential from single events, such as
a demolition blast, is highly subjective and limited data exist in this area.

The usual complaint pattern is that economic activity unrelated to the installation stimulates increased
population and development in the vicinity. Segments of the new population are not economically
dependent on the installation, and tend to be annoyed by the noise or other aspects of the
government presence. The noise from the ranges provides a specific and undeniable object to
complain about. As time goes on, the complainers become more articulate and eventually address
their complaints to higher levels of command and government. When the situation becomes political,
the installation’s ability to perform the mission can be impaired.

When contemplating noise limit criteria for impulse noise one finds very little objective guidance
available. Factors to be considered include the possibilities of structural damage to buildings and
physiological damage to humans, and the likelihood of receiving noise complaints. Studies have
shown that homeowners become concern about structural rattling and possible damage when the level
exceeds 120 dBP. It appears that the first structural damage to occur as impulse sound intensity
increases is window breakage. The threshold is approximately 150 dBP to crack a poorly mounted
window pane. The threshold for physiological damage is approximately 140 dBP. The threshold for
annoyance is lower than 140 dBP, and varies greatly among individuals.
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Individual response of community members to noise depends on many factors. Some of these factors
are the characteristics of the noise, including the intensity and spectral characteristics, duration,
repetitions, abruptness of onset or cessation, and the noise climate or background noise against which
a particular noise event occurs. Social surveys have shown that other factors include the degree of
interference of the noise with activity, the previous experience of the community with the particular
noise, the time of day during which the intruding noise occurs, fear of personal danger associated with
the activities of the noise sources, socioeconomic status and educational level of the community, and
the extent the people believe that the noise output could be controlled.

To evaluate the complaint potential from impulsive noise, AEHA uses a set of guidelines developed
by the Naval Surface Warfare Center, Dalhgren. These guidelines for delaying tests at Dalhgren are
based on over 10 years of experience using meteorological forecasts. The guidelines are shown in
Table D-41. These levels resulted from the best compromise between cost, efficiency of range
operations, and good community relations.

Comparing Table D-38 and D-41, and adding 5 db to Table D-38, there was a 5 percent chance of
high risk noise complaints at the Wilson Residence and 2 percent at the Little residence during the
monitoring period. (The reason for the 5 db adjustment is that there is more acoustic energy taken
into account with the linear sale than the C-scale. We have found that 5 db is good approximation
for our equipment.

Figure D-20 is the noise contour map. This figure shows four zones (Red II, Red III, Blue II, Blue
II) related to the activities at the OD facility. The red zone contours represent noise levels
associated with the detonation of 150 pounds of total explosive weight, while the Blue zone contours
represent noise levels associated with the detonation of 250 pounds, total explosive weight.

Zone II is defined as being normally incompatible for noise-sensitive land use, while Zone III is
defined as being incompatible. Zone I, which is not shown, is defined as compatible. From this
preliminary analysis, no sensitive receptors have been identified as being within Zone II or Zone III
from either size detonation.

The noise contour map has been developed in accordance with the Army’s Noise Abatement
Program, described in the Army Regulations, AR-200-1 Chapter 7, which is included in Appendix 9.
This regulation also discusses program requirements, noise complaints, standards, installation
compatible use zone program and noise assessment.
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While not specifically addressed, air blast pressure and ground vibration complaints would be
addressed as if they were noise complaints under AR-200-1, Chapter 7-3.

As a result of this monitoring program AEHA concludes the following:

a. The predicted and measured Zone II for the demolition activity at SEAD do not extend beyond
the installation boundary.

b. Noise from single events could create annoyance and possible complaints.

c. There is no evidence that the worst-case blast noise levels propagating to the Wilson and Little
residences could cause damage.

d. Because there is a remote chance that minor damage (i.e., cracking of a pre-stressed pane of
glass) could occur during inversion, SEAD should consider delaying demolition operations during
inversion conditions.

Further, the report recommends the following:

a. Initiate an ICUZ program to include coordinating with local planning and zoning agencies.

b. Initiate a noise complaint management system.

c. During inversion conditions, SEAD should consider delaying demolition operations.
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Table D-34

Location of Monitoring Sites

Site Number Location Instrumentation

1 566 feet West of dB604
demolition ground

2 1132 feet West of dB604
demolition ground

3 2264 feet West of db604
demolition ground

4 Wilson House db604 &
2648 feet West of LD 800B
demolition ground

5 Little House db604 &
3390 feet North of LD 800B
demolition ground
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Table D-35

Summary of MicroBNOISE Inputs

Weight of Explosives Number of Shots Burial Depth

(Feet)
60 1 10
100 11 8
100 17 8-10
100 11 10
110 7 8
110 10 8-10
120 5 8
130 5 8
140 10 8
150 32 8-10
150 13 10
150 9 12
160 5 8-10
160 3 8-12
170 2 12
180 1 12

Note: All demolition activity was between (0700-2200 hours
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Table D-36

Land Use Planning Guidelines

Noise Zone Population Transportation Noise Limits Small Arms
Highly Annoyed | ADNL Impulsive dBP
CDNL
I <15 <65dBA <62dBC < 87dBP
I 15-39 65-75 dBA 62-70 dBC 87-104 dBP
III >39 >75dBA >70dBC > 104 dBP

< = less than

> = greater than

dBA = decibels, A-weighted
dBC = decibels, C-weighted
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Table D-37

CDNL and Number of Events Judged

Valid at Each Site

Site CDNL (dBC) Total
Number of Events
Valid at Each Site
1 68.6 88
2 64.0 100
3 57.1 81
Wilson Residence 61.7 78
Little Residence 58.5 25
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Table D-38
Summary of C-Weighed Peak
Level Distributions
Percent of C-Weighed Peak Levels
Site Number <110 110-125 dBC 125-135 dBC >135dBC
1 _ 42 45 10 3
2 39 55 4 2
3 79 18 3 0
Wilson 77 20 3 0
Residence '
Little 92 6 2 0
Residence
Note: Percentages are based on 142 impulsive noise events
October 1, 1992
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Table D-39

Vibration Measurement Data
at
Wilson and Little Residence

Site Date dBP

Little Residence January 29, 1992 35.1
33.2
38.6
37.2
41.9
46.1
38.9

Little Residence January 30, 1992 45.9
57.5
55.4
525
48.3
45.4

Wilson Residence January 31, 1992 37.4
30.3

Little Residence February 3, 1992 329
35.1
34.1
36.4
43.1
42.1
50.7
39.4
33.0
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Table D-39
(continued)

Site

Date

dBP

Little Residence

Febrvary 10, 1992

45.6
47.4
44.5
53.9
58.5
60.4

Little Residence

March 18, 1992

29.1
28.4
29.3
36.5
29.1
28.5
29.0
28.0
29.1
28.3
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Table D40

Weather Data

Date Temperature | Wind Wind Humidity Ceiling
(degrees) Direction Speed (percent) (feet)
(knots)
10/30/91 55 South 6 50 Clear
10/31/91 57 South 6-10 32 Clear
11/6/91 51 North- 8-10 29 4,500
Northeast
11/8/91 40 South 5 39 4,000
12/3/91 40 South- 8 48 5,000
Southwest
12/5/91 37 Northeast 4 42 5,000
1/7/91 43 Southeast 10-12 52 3,500
1/21/92 29 Northwest 12 53 3,000
1/22/92 26 Southeast 4-6 56 8,000
1/29/92 44 South- 7 46 Clear
Southwest
1/30/92 35 South- 6 50 5,000
Southwest
1/31/92 34 South- 10 58 2,500
Southeast
2/3/92 32 Southeast 6 58 Clear
2/10/92 23 Southwest 10 45 Clear
3/18/92 44 West 3 40 10,000
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Table D-40
(continued)
Date Temperature | Wind Wind Humidity Ceiling
(degrees) Direction Speed (percent) (feet)
(knots)
3/24/92 41 Southeast 10-12 42 3,000
3/25/92 53 North 10-12 45 6,000
I 4/28/92 60 Southeast 10 58 10,000
" 5/7/92 65 Northeast 6 55 8,500
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Table D41

Impulse Noise Guidelines

Predicted Sound Risk of Complaints Action
Level, dBP
<115 Low risk noise of complaints Fire all programs
115-130 Moderate risk of noise Fire important tests.
complaints Postpone non-critical
testing, if feasible.
130-140 High risk of noise complaints, | Only extremely important
possibility of damage. tests should be fired.
> 140 Threshold for permanent Postpone all explosive
physiological damage to operations.
unprotected human ears.
High risk of physiological and
structural damage claims.
Note:  For rapid fire test programs and/or programs that involve many repetitions of

impulse noise, reduce allowed sound levels by 15 dBP.
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Appendix D-A

Procedure for Distinguishing Impulsive Noise Events From
Other High Level Noise Sources or Wind

The following steps were used when reducing the db604 outputs to distinguish impulsive noise events
from other noise sources or wind:

a. The threshold was set at 100 dBC. The high threshold eliminated most non-impulsive noise
sources and normal wind.

b. If the duration of the event was greater than 1 second, the event was judged not to be caused
by impulsive noise.

c. If there were more than two events per second and more than 20 events in that minute, the data
for that minute were judged not to be caused by impulsive noise.

d. If the difference between the peak level and the SEL of the event was less than 15 dBC or
greater than 22 dBC, the event was judged not to be caused by impulsive noise.
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Appendix D-B

Procedures used to Compute Day-Night Levels

1. Decibel Addition. Since decibels are a logarithmic number, they cannot be added using standard
arithmetic. That is, 65 decibels plus 60 decibels is not equal to 125 decibels. To add decibels,
it is first necessary to convert the sound levels to acoustic energy by dividing the decibels by 10
and computing the inverse logarithm (base = 10) of this number. For example, 65 decibels is
equal to 10 to the 6.5 power, which is equal to 3,162,278. Likewise, 60 decibels is equal to
1,000,000. These acoustic energies are summed (3,162,278 + 1,000,000 = 4,162,278). Next, the
common logarithm is taken (log 4,162,278 = 6.6) and this number is multiplied by 10 (6.6 x 10
= 66) to obtain the decibel sum.

2. ADNL From 10-Minute LEQ’s

The ADNL is computed by summing, using decibel addition, the 144 10-minute LEQ’s
for the day. Before summing, the 54 10-minute LEQ’s for the hours between 2200 and
0700 are penalized to decibels. The total energy is divided by 144. The ADNL is equal
to 10 times the common lorgithm of this number.

As an example, the 10-minute LEQ’s between 0700 and 2200 hours consist of 19 values
of 46, 2 values of 47, 10 values of 48, 8 values of 49, 12 values of 50, 8 values of 51, 6
values of 52, 5 values of 53, 5 values of 54, 4 values of 55 and 1 value of 56. The 10-
minute LEQ’s between 2200 and 0700 hours consist of 43, and 1 value of 44. The total
energy (19 x 39,811 + 12 x 50,119 + 10 x 63,096 + 8 x 79,433 + 12 x 100,000 + 8 x
125,893 + 6 x 158,489 + 5 x 199,526 + 5 x 251,189 + 4 x 316,228 + 398,107 + 22 x
100,000 + 18 x 125,893 + 10 x 158,489 + 3 x 199,526 + 251,189) is equal to 16, 599,644.
Dividing this energy by the 144 samples (115,275), taking the common logarithm (5.06)
and multiplying by 10 gives the ADNL of 50.6 dBA.

October 1, 1992

Revision: C

V:AEnvir\Seneca\SubpartX October 1, 1992



Seneca Army Depot, Romulus, New York Document: SUBPART X
RCRA Part B Permit Application Submittal: Final

3. CDNL From SEL’s

The CDNL is computed by summing the acoustic energy of the SEL’s using decibel
addition. The events occurring between 2200 and 0700 hours are penalized by adding 10
decibels to the SEL’s before summing. The total energy is divided by the number of
seconds in the monitoring period. The CDNL is equal to 10 times the common logarithm
of this quantity.

As an example, during a 24-hour period, SEL’s of 115.3,117.1, 112.1 and 114.7 were
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