N91571.AR.002134
NIROP ABL ROCKET CENTER
5090.3a

DRAFT RESOURCE CONSERVATION AND RECOVERY ACT PART A AND PART B PERMIT
APPLICATIONS FOR BURNING GROUNDS AND HAZARDOUS WASTE CONTAINER
STORAGE BUILDINGS 366 AND 810 VOLUME 1 OF 2 WITH TRANSMITTAL ABL ROCKET
CENTER WV
1/1/2002
CH2MHILL




D%b
Draft

Volume |

Resource Conservation and
Recovery Act

Part A and B Permit Applications for
Allegany Ballistics Laboratory
Burning Grounds and

Hazardous Waste Container Storage
Buildings 366 and 810

@s YSTEMS )

Prepared for

ATK Tactical Systems Company LLC

EPA 1.D. No. WV0O170023691

January 2002

CH2MHILL




™

December 27, 2001 RO
Mrs. Maritza Montegross o by '
LANTDIV Project Manager TR e “ DT P
Atlantic Division L P . % .
Naval Facilities Engineering Command U L , . IR I T
1510 Gilbert Street P A R
Norfolk, V1rg1ma 23511-2699 PR R s o oan
Subject: " Draft Part A and Part B Permit Apphcahons for Allegany Balhstlcs o " .

Laboratory Burning Grounds and Hazardous Waste "Container Sthage S s

Buildings 366 and 810, Rocket Center, West Vlrglma . A . g

Dear Maritza: b
Enclosed are four (4) copies of the above-referenced docﬂrhéht  This document was
prepared under the Navy CLEAN II Program, Contract No. N62470-95-D-6007, Contract
Task Order 0175, Modification 03. In addition, two copies are being sent directly to Louis
Williams/NAVSEA and four copies are being sent directly to John Waugaman/ATK. We
plan to discuss the contents of this draft permit application and other related issues in our

meeting scheduled for January 10, 2002 in the CH2M HILL, Herndon, Virginia office.

If you have any questions, please do not hesitate to contact me at (703) 471-6405, ext. 4310 or
Bob Blanz at (501) 372-6060.

Sincerely,

T DS i st

U P Z » s ;
Sana Hamady oob
Project Manager, Environmental Engineer , .
CH2M HILL
Enclosure
Copy to: Mr. Louis Williams/NAVSEA

Mr. John Waugaman/ATK
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Form Approved, OMB No. 2050-0034 Expires 10/31/02
Please print for type with ELITE type (12 characters per inch) in the unshaded areas only. GSA No. 0248-EPA-OT

For EPA Regional
Use Only E P A

United States Environmental Protection Agency
Washington, DC 20460

Hazardous Waste Permit

Date Received Appl ication

Month Da Year
T Part A

(Read the Instructions before startin,

I.  Facility’s ID Number (Mark ‘X’ in the appropriate box)

I:l A. First Part A submission & B.Revised Part A Submission (Amendment #_5 )
C. Facility’s EPA ID Number D. Secondary ID Number (If applicable)
Wv0170023691

Il. Name of Facility

Allegany Ballistics Laboratory

lll. Facility Location (Physical address not P.O. Box or Route Number

A. Street

210 State Route 956

Street (Continued)
City or Town State ZIP Code
Rocket Center wWv 26726-0210
Ozm’%snf)’de County Name
Mineral
B. Land Type C. Geographic Location D. Facility Existence Date
(Enter code) LATITUDE (Degrees, minutes, & seconds) LONGITUDE (Degrees, minutes & seconds) Month Day Year
F 394, 33m, 030s 0784, 50m, 030s 12 13 1942

IV. Facility Mailing Address

Street or P.O. Box

210 State Route 956

City or Town State ZIP Code
Rocket Center wv 26726-0210
V. Facility Contact (Person to be contacted regarding waste activities at facility)

Name (Last) (First)

Waugaman John

Job Title Phone Number (Area Code and Number)
Manager, Environmental Programs (304) 726-5218

VL. Facility Contact Address (See instructions)

A. Contact Address B. Street or P.O. Box
Location  Mailing Other

1 X [

City or Town State ZIP Code

EPA Form 8700-23 (Rev. 10/99) 10f12
STF ENV580F .1
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Form Approved, OMB No. 2050-0034 Expires 10/31/02
Please print for type with ELITE type (12 characters per inch) in the unshaded areas only. GSA No. 0248-EPA-OT

EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1)

Wv0170023691

Vil. Operator Information (See Instructions)

A. Name of Operator

ATK Tactical Systems Company LLC

Street or P.O. Box

210 State Route 956

City or Town State ZIP Code
Rocket Center wv 26726-0210
B. Operator | ¢. Change of Operator Date Changed

Phone Number (Area Code and Number) Type Indicator Month Day Year

(304) 726-~5000

VIll. Facility Owner (See Instructions)

A.  Name of Facility’s Legal Owner

U.S. Navy Naval Sea Systems Command

Street or P.O. Box

2531 Jefferson Davis Highway

City or Town State ZIP Code
Arlington VA | 22242-5160
B. Owner C. Change of Owner Date Changed

Phone Number (Area Code and Number) Type indicator Month Day Year

(703) 602-4364

IX. NAICS Codes (In order of significance; start in left box)

First 336415 Third

(Description) (Description

guided migssile & space vehicle

Second 336413 Fourth

(Description) (Description)

other aircraft parts & aux. equip.

X. Other Environmental Permits (See instructions)

A.(E:z:‘(i:to-lc-ige B. Permit Number C. Description
R Wv0170023691 RCRA Part B (1995)
R Interim Status Subpart X Application (1988)
E R13-898A CAA Construction Permit (1986)
E R13-974A CAA Construction Permit (1988)
E R13-1047A CAA Construction Permit (1991)
E R13-1455A CAA Construction Permit (1992)
E R13-1694a CAA Construction Permit (1994)
E R13-1771 CAA Construction Permit (1995) ‘
E R13-1782A CAA Construction Permit (1995)

EPA Form 8700-23 (Rev. 10/99) 20f12
STF ENV580F.1
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Form Approved, OMB No. 2050-0034 Expires 10/31/02

Please print for type with ELITE type (12 characters per inch) in the unshaded areas only. GSA No. 0248-EPA-OT
EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1)
Wv0170023691
X. Other Environmental Permits (See instructions)

( Ezf;ngo-?g;e B. Permit Number C. Description
E R13-1797 CAA Construction Permit (1995)
E R13-1798A CAA Construction Permit (1995)
E R13-2023A CAA Construction Permit (1996)
E R13-2037A CAA Construction Permit (1996)
E R13-2246 CAA Construction Permit (1999)
E R13-0401B CAA Modification Permit (1999)
E R13-2301A CAA Construction Permit (1999)
E PD99-205 CAA Construction Permit (1999)
E Interim Status CAA Title V Permit Application (1996)
N wWv0020371 WV/NPDES Individual Permit (1996)
E 12,791 (WVDHHR) SDWA Operating Permit (2000)
B SUB-1440 NRC License for Depleted Uranium Use

EPA Form 8700-23 (Rev. 10/99) 3of 12
STF ENV580F.1



Form Approved, OMB No. 2050-0034 Expires 10/31/02

Please print for type with ELITE type (12 characters per inch) in the unshaded areas only. GSA No. 0248-EPA-OT

EPA ID Number (Enter from page 1)

Secondary ID Number (Enter from page 1)

Wv0170023691

Xl. Nature of Business (Provide a brief description)

s e ahah A s

conducts development and production

ATK Tactical Systems Company (ATK TSC)
of solid propellant units (rocket motors and gas generators) and warheads
for the U.S. DoD and for the space program. ATK TSC designs and manufac-
tures resin fiber composite structures. ATK TSC provides process and
product engineering services. ATK TSC manufactures precision metal parts.
XIl. Process Codes and Design Capacities
A. PROCESS CODE - Enter the code from the list of process codes below that best describes each process to be used at the facility.
Thirteen lines are provided for entering codes. If more lines are needed, attach a separate sheet of paper with the additional information.
For “other” processes (i.e., D99, S99, T04 and X99), describe the process (including its design capacity) in the space provided in ltem XIli.
B. PROCESS DESIGN CAPACITY — For each code entered in column A, enter the capacity of the process.
1.  AMOUNT - Enter the amount. In a case where design capacity is not applicable (such as in a closure/post-closure or enforcement
action) enter the total amount of waste for that process.
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 listed below should be used.
C. PROCESS TOTAL NUMBER OF UNITS — Enter the total number of units used with the corresponding process code.
APPROPRIATE UNITS OF APPROPRIATE UNITS OF
PROCESS MEASURE FOR PROCESS PROCESS MEASURE FOR PROCESS
CODE PROCESS DESIGN CAPACITY CODE PROCESS DESIGN CAPACITY
Disposal:
D79 Underground Injection Well Gallons; Liters; Gallons Per Day; or Liters Per Day T81 Cement Kiln Gallons Per Day; Liters Per Day; Pounds Pe
Disposal 782 Lime Kiln Hour; Short Tons Per Hour; Kilograms Per
D8o Landfill Acre-feet; Hectare-meter; Acres; Cubic Meters; T83 Aggregate Kiln Hour, Metric Tons Per Day; Metric Tons Per
Hectares; Cubic Yards T84 Phosphate Kiln Hour; Short Tons Per Day; Btu Per Hour;
Dé1 Land Treatment Acres or Hectares 785 Coke Oven Liters Per Hour; Kilograms Per Hour; or
D82 Ocean Disposal Gallons Per Day or Liters Per Day 786 Blast Furnace Million Btu Per Hour.
D83 Surface Impoundment Disposal  Gallons; Liters; Cubic Meters; or Cubic Yards
D99 Other Disposal Any Unit of Measure Listed Below T87 Smelling, Melting, Or Refining
Fumaces
St
>lodde I ) ) 768 Titanium Dioxide
so1 Container Gallons; Liters; Cubic Meters; or Cubic Yards Chioride Oxidation Reactor Gallons Per Day; Liters Per Day; Pounds Perl
502 Tank Storage Gallons; Liters; Cubic Meters; or Cubic Yards 789 Methane Reforming Furnace Hour; Short Tons Per Hour; Kilograms Per
503 Waste Pile Cubic Y_arz.jls or Cubic Meters' ) T90 Pulping Liquor Recovery Hour; Metric Tons Per Day; Metric Tons Per
S04 Su_rface Impoundment Storage Gallons,. Ll_fers, Cubic Mete'rs, or Cul_wc Yards ) Fumace Hour; Short Tons Per Day; Btu Per Hour;
505 Drip Pad gsgﬁ:"f;;gi’sf Acres; Cubic Meters; Hectares; or 791 Combustion device Used In Gallons Per Hour; Liters Per Hour; or Million
The R Of Sulfur Val Btu Per He
506 Containment Building Storage Cubic Yards or Cubic Melers ,_—,:m ;;Z;Tzullun'g A‘(J:’id anes u rer Hour
S99 Other Storage Any Unit of Measure Listed Below T2 Halogen Acid Fumaces
Treatment 793 Other Industrial Fumaces
Listed in 40 CFR §260.10
T01 Tank Treatment Gallons Per Day; Liters Per Day; Short Tons Per stedin §
Hour; Gallons Per Hour; Liers Per Ho;r 7 Pounds Per| 794 Containment Building - Cubic Yards; Cubic Meters; Short Tons Per
Z‘;"t’;fcs_r':"_g ;‘;"'SDI:ef 3an’:1'e"<,’i’g‘?r’§,’1's’sp;";‘l’;}": Treatment Hour; Gallons Per Hour; Liters Per Hour; Btu
T02 Surface Impoundment Treatment  Gajions Per Da ’Li‘tyérs Per Day; Short Tons Per Par Hour, Pounds Per Hour, Short Tons Per
. Gall ,’:,V Hour Li % Hour: Pounds P Day; Kilograms Per Hour; Metric Tons Per
Hour,. Gallons Per Hour, fter.s er riour; Founds rer Day; Gallons Per Day; Liters Per Day; Metric
Hour, Short Tons Per Day, Kilograms Per Hour; Tons Per Hour; or Million Btu Per Hour
Incinerato Metric Tons Per Day; or Metric Tons Per Hour
703 ’ " Shont Tons Per Hour; Metric Tons Per Hour; Pounds .
Per Hour; Short Tons Per Day; Kilograms Per Hour; Miscellaneous (Subpart
Othor Treatment ggﬁzngrﬁzgs}g't”;: Zi:l?ay s Metric Tons Per X01 Open Buming/Open Detonation Any Unit of Measure Listed Below
T04 T er Gallons Per Day; Liters Per Day, Pounds Per Hour; i ) .
Short Tons Per};lour, Kilogra m‘: Per Hour; Metric X02 Mechanical/Processing Short Tons Per Houf; Metpc Tons Per HOL_”:
Tons Per Day; Metric Tons Per Hour; Short Tons Per Short Tons Per Day, Melric Tons Per Day;
Day; Btu Per Hour; Gallons Per Day; Liters Per Hour; Pounds Per Hour, Kilograms Per Hour;
) or Million Btu Per Hour Gallons Per Hour; Liters Per Hour; or
T80 Boiler Gallons; Liters; Gallons Per Hour; Liters Per Hour; Gallons Per Day
Biu Per Hour; or Million Btu Per Hq
u Fer Hour; or Millon Bty Fer Hour X03 Thermal Unit Gallons Per Day; Liters Per Day; Pounds Pe
Hour; Short Tons Per Hour; Kilograms Per
Hour; Metric Tons Per Day; Metric Tons Per
Hour; Short Tons Per Day; Btu Per Hour; or
Million Btu Per Hour
X04 Geologic Repository Cubic Yards; Cubic Meters; Acre-feet;
Hectare-meler; Gallons; or Liters
X99 Other Subpart X Any Unit of Measure Listed below
UNIT OF UNIT OF UNIT OF UNIT OF UNIT OF UNIT OF
MEASURE MEASURE CODE MEASURE MEASURE CODE MEASURE MEASURE CODE
Gallons............... Short Tons Per Hour. D Cubic Yards .. Y
Gallons Per Hour E Metric Tons Per Hour W Cc
Gallons Per Day..... U Short Tons Per Day. N .B
Liters............. L Metric Tons Per Day . S A
Liters Per Hour. H Pounds Per Hour ...t J Hectares ... Q
Liters PerDay ..o e 1 Kilograms Per Hour . Hectare-meter.. F
Million Btu Per Hour . Btu Per Hour.... |

EPA Form 8700-23 (Rev. 10/99)
STF ENV580F.1
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EPA ID Number (Enter from page 1) Secondary ID Number (Enter from page 1)

Wv0170023691

Xll. Process Codes and Design Capabilities (Continued)

EXAMPLE FOR COMPLETING ITEM Xil (shown in line number X-1 below): A facility has a storage tank, which can hold 533.788 gallons.

Line A. B. PROCESS DESIGN CAPACITY C. For Official
Numbe Process Process Use Only
r Code 1. Amount (specify) 2. Unitof Total
peastrey | omits
X 1 sjo|2 5 3 3 . 7 8 8 G o o0 1
11510 19,400 . G 002
2 1Xi0]1 1 . 63 N 001
3 .
4 .
5
6
7
8
9
11 0
1 1
1 2 .
3

NOTE: If you need to list more than 13 process codes, attach an additional sheel(s) with the information in the same format as
above. Number the lines sequentially, taking into account any lines that will be use “for other” processes (i.e., D99, S99, T04 and

X99) in ltem Xill.
Xill. Other Processes (Follow instructions from Item XJI for D99, S99, T04 and X99 process codes)
Line A. Process B. PROCESS DESIGN CAPACITY C. Process D. Description of Process
Number Code 2. Unit of Total
(Enter #sin | (From list 1. Amount (specity) Measn!:r: Nuggfsf of
seg w/Xl) above) (Enter code)
X 1 T|o}4 In-situ Vitrification
1
2
3
4
EPA Form 8700-23 (Rev. 10/99) 50f 12
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XIV. Description of Hazardous Wastes

A. EPA HAZARDOUS WASTE NUMBER - Enter the four-digit number from 40 CFR, Part 261 Subpart D of each listed hazardous waste
you will 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 toxic contaminants of those hazardous wasles.

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 each characteristic or toxic contaminant entered in column A estimate the total annual quantity of all the non-
listed waste(s) that will be handled which possess that characteristic or contaminant.

C. UNIT OF 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:

ENGLISH UNIT OF MEASURE CODE METRIC UNIT OF MEASURE CODE
POUNDS P KILOGRAMS K
TONS T METRIC TONS M

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of
measure taking into account the appropriate density or specific 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
conlained in Item Xl A. on page 3 to indicate how the waste will be stored, treated, and/or disposed of at the facility.

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

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

1. Enter the first two as described above.
2. Enter “000” in the extreme right box of item XIV-D(1).
3. Use additional sheel, enter number from previous sheet, and enter additional code(s) in item XIV-E.

2. PROCESS DESCRIPTION: If a code is 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 HAZARDOUSE WASTE NUMBER — Hazardous wastes that
can be described by more than one DEP Hazardous Waste Number shall be described on the form as follows:

1. Select one of the EPA Hazardous Waste Numbers and enter it in column A. On the same line complete columns B, C and D by
estimating the total annual quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of
the waste.

2. In column 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 DEP 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 facility will treat and dispose of an
estimated 900 pounds per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and
dispose of three non-listed wastes. Two wastes are corrosive only and there will be an estimated 200 pounds per year of each waste. The
other waste is corrosive and ignitable and there will be an estimated 100 pounds per year of that waste. Treatment will be in an incinerator
and disposal will be in a landfill.

A. DEP B. ESTIMATED D. PROCESS
Line |Hazard Waste ANNUAL G EASORE
No. QUANTITY OF 2) PROCESS DESCRIPTION
Number Ent d 1) PROCESS CODES (Enter, (
(Enter code) WASTE (Enter code) ) ( ) (If a code is not entered in D(1))

X 1 K| 054 900 P T{0|3]|D
X 2 Diolo} 2 400 P T|0|3}D
X 3 D{ojO]| 1 100 P T|(o{3]|D|8}|0
X | 4 Diojo)| 2 Included With Above
EPA Form 8700-23 (Rev. 10/99) 6 of 12
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XIV. Description of Hazardous Wastes (Continued; use additional sheets as necessary)
A. DEP B. Estimated C. Unit of D. PROCESSES
Line Hazardous Annual Measure
Number Py gft'::ecﬁgé) gfu:Vr;ts:;;; g:‘:;:)r (1) PROCESS CODES (Enter code) (ﬁ)a c‘:’)’;ggfiﬁ)s’ Zﬁzgzl;rg%
1 {D|O|0]3 211.9 T X101
2 |D|0}0O]|1 Included w/ above
3 |DJ0{0]|8 Included w/ above
4 |F]0]0}3 Included w/ above
5 |Dj{0J0O}1 50 T S{0}1
6 |D|0]|0O|2 5 T S{0f1
7 |[D|0|0}4 100 P S[{0]1
8 |D|0]|0}5 100 P S10]1
9 [ D|0j0|6 100 P S{0f1
1|10 |DJO|O[|7 65 T S10(1
1|11 |D|0| 0|8 40 T S(0]1
112 |D}IO0}0|9 100 P S{0]1
1(3 {D|O0|1]0 100 P Si011
114 |D|O}J1}1 100 P S{10|1
115 |D|0}11!8 100 P S|{0]1
16 |DJ0}J1]|9 100 P Si0|1
17 |Dj0]|2}1 100 P S|0]1
1/8 |[D|0}2)2 100 13 S{0}1
1|9 |D|0|2]3 100 P Sj0|1
2/l0 D0} 214 100 P S|0|1
21 |D|0}2}5 100 P S|0|1
2|2 |D{0}2]6 100 P S|{0f1
2|3 |D[O]|2]7 100 p S1011
2|4 |D[0]|2]8 100 P S10}1
2|5 |D{0[2]9 100 P S10]1
2|6 [D|O|3]0 100 P S|0|1
217 D03 |2 100 P S|0|1
2i8 |[D[0|3]|5 100 p S|10]1
2|9 |D[O|3]6 100 P S|0}1
3|0 |D|O0}3}8 100 p Sj0t1
3{1 |D[O|31]9 100 P Si0]1
3|2 |D[0[410 100 P S10}11
3/]3 |Dj0O0|411 100 P 51011
3|4 |DI0}4]2 100 P Si0|1

EPA Form 8700-23 (Rev. 10/99)
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XIV. Description of Hazardous Wastes (Continued; use additional sheets as necessary)

A. DEP B. Estimated C. Unit of D. PROCESSES
Line Hazardous Annual Measure
Number ( gf;ﬁi l;lg.e) gu;vr;ts:?; (cl:':‘;z)r (1) PROCESS CODES (Enter code) (ﬁ)a c‘;’;ggiso-‘i Z::'t.zrcef;/;rg%)
1 |D|{0]4}3 100 P S{o0]1
2 |F|O]O]1 35 T S;{0]1
3 |[F|0]|0})2 35 T S10(1
4 |F|0]0}3 35 T Si10|1
5 |[FI0|0|5 35 T Sj0|1
6 |P|OfO}5 100 P SI01
7 |P{0|0|8 100 p Sj0}1
8 |P|]0}|1]|8 100 P S10]1
9 |[P|O}2|1 100 P S|0|1
1o |P|O}2|2 100 p Si10(1
11 {P|0]2]3 100 P Si10]1
1|2 |P|0O0|2]|4 100 P S10(1
13 [P|0]|2]8 100 P S|{0}1
114 |P|0|4]9 100 P S{0]1
1|5 |[P|O|4}]7 100 P S|0|1
116 |P|0|6]8 100 P S{0]1
17 [|P|O|6]7 100 P S{04{1
1/8 [P|O|7]|8 100 P S{0]1
119 |P|O|71]4 100 P S|1011
2{0 fJP1O |87 100 P S|0}1
211 |[PIO{0O}7 100 P S10}1
2|2 fP|O[O}2 100 P S{0}1
2{3 JP|O|[2]5 100 p S|0]1
2{4 [P|O[0}O 100 P S{0]|1
2{5 JUJ|0|0|1 100 P S;{0|1
2|6 U0 |02 100 P S|1011
27 JUJO[O0|3 100 P S|0j1
2{8 |UJ0[0|4 100 P S1011
2|19 |[U[O0|0|6 100 P S|0}1
3j0 |UIOJO|7 100 P S|0]1
3/1 |UJ0|0]|8 100 P S10]|1
3|2 JU[OJ0]9 100 P S{0}1
3{3 JU|011]2 100 P S|10(1

EPA Form 8700-23 (Rev. 10/99) 8of 12
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XIV. Description of Hazardous Wastes (Continued; use additional sheets as necessary)
A. DEP B. Estimated C. Unit of D. PROCESSES
Line Hazardous Annual Measure
Number ( g;z:ecggé) gu:vr;ts:z gr;z)r (1) PROCESS CODES (Enter code) (g‘;)a c‘;gggisost Zﬁ:g:n;n;%)
1 |Ul0]2]8 100 P Sto}1
2 fUj0]2]|9 100 S|10}11 Included w/ above
3 |UIO|3]|1 100 P S|10]1 Included w/ above
4 |U[0]|3}2 100 P Sj0|1
5 JU[O0}37 100 P S10f1
e |[U|0|4]|1 100 P S|0}1
7 U043 100 P S|0}1
8 |U|0|4}4 100 P S10(1
9 |lU[0}|4}5 100 P S10|1
110 JUO0[418 100 p S|101
111 JU|O[5]2 100 P S|0|1
1|2 [U|0]|5}5 100 P S|0f1
1{3 JU|O|5|6 100 P S10]1
14 JUIO |57 100 P S10f1
1|5 {U[O0|6|9 100 P s1011
1|6 |U|O0|7]0 100 P S10f1
117 |[U|[0}7]1 100 P Sj01
118 JU|0{7]2 100 P S|10]|1
119 JUJO0|715 100 p S|0f1
2|0 JUIO|7|6 100 P S{0]1
21 (U0 |77 100 P S|0}1
2|2 |U|0]78 100 p S|10}1
2|3 |U|0}8]|0 100 P S10|1
2|4 JU[0}8}8 100 P S|10]1
215 fU|0}9|2 100 P S{0]1
2l |JUJO]9 |8 100 p S10]1
217 |UJ1|0}2 100 P Sj0)1
218 JU|1[0}{5 100 P Si0]1
2|9 JUI1 |06 100 P S10]1
3|0 |UJ]1|0]|8 100 5 Si0|1
31 JU[1]1]2 100 P S10]1
3|2 JU|1[1;3 100 P S101
3|3 {U|1(1]|5 100 P S|0f1

EPA Form 8700-23 (Rev. 10/99) 9of 12
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XIV. Description of Hazardous Wastes (Continued; use additional sheets as necessary)
A. DEP B. Estimated C. Unit of
Line Hazardous Annual Measure
Number (g’f;::ecglgé) 3"%’;'3'% (cirg:)r (1) PROCESS CODES (Enter code) (gf)a - 33.‘5155 Zﬁﬁg’;’; Tg?’,‘;)
1 |U[1]|1}7 100 P S|(0]|1
2 JU|1]|1|8 100 p S10]1
3 U122 100 P S10]|1
4 U123 100 54 S{0]|1
5 |U|1|{2]5 100 P S|10]1
6 |U|112]|6 100 P Sj{0|1
7 U133 100 P S{0|1
8 |U|113]|4 100 P S|10]1
9 U138 100 P S|0}1
1/0 [U|1|4]|0 100 P S|10|1
111 (U144 100 p S|10]1
112 (U]1[4}17 100 P S}10]1
113 {U|1|5]}1 100 P Sj{0]|1
114 (U1}5}4 100 P S|]0]|1
15 [U[1]519 100 P S10(1
116 |U|1{6|0 100 P S10}11
17 U161 100 P S{0(1
18 |U|1]6]2 100 P S|{0}1
119 |[U[1]61]5 100 p S|10|1
2|0 |[U[1]6]9 100 p S{0}1
21 JU[L1][7]0 100 P S{0}1
2|2 JU|[1|7]|1 100 P S|10]1
2|3 |U[18}2 100 P S|10(|1
2|4 jU|[1([8)4 100 p S10|1
2|5 |U|[1|8]|8 100 P S|10]1
2|6 |[U[1[90]|6 100 P S|0]1
2|7 |U[2]|0]1 100 P S|10]1
2(8 |U[2|0]2 100 P S|0|1
2|9 |UI2|0]8 100 p S|0]1
3|0 JU2|0]|9 100 p S10|1
31 |U{2|1|0 100 P S|1011
3(2 JU2|1]1 100 P S|10]1
313 U213 100 p S|10]1
EPA Form 8700-23 (Rev. 10/99) 10 of 12

STF ENV580F.1

T~



Please print for type with ELITE type (12 characters per inch) in the unshaded areas only.

Form Approved, OMB No. 2050-0034 Expires 10/31/02
GSA No. 0248-EPA-OT

EPA ID Number (Enter from page 1)

Secondary ID Number (Enter from page 1)

I3

Wv0170023691
“IV. Description of Hazardous Wastes (Continued; use additional sheets as necessary)
A. DEP B. Estimated C. Unit of D. PROCESSES
Line Hazardous Annual Measure
Number (gf:::ecl:gé) Quantity gréz)r (1) PROCESS CODES (Enter code) (gf)a PROCESS DESCRIP] T:JO(’;)
1 |Ul2/1}9 100 P S{0f1
2 |Uj2|2)0 100 S{0}1
3 U221 100 P S|{0]1
4 |U|2]2|3 100 P S{0]1
5 (U225 100 P S0 1
6 |[U|2]|2]6 100 p Sj0]1
7 (U227 100 P S;{04}1
8 |U[2]|2]8 100 P 5101
9 {U|213]4 100 P S{0]1
110 JU[2]3|8 100 P sSl10]1
11 JU[2]3]9 100 5 S|10|1
1|2 U328 100 P S|0}1
113 JU{3}5]|3 100 P S|0}1
114 JU[3(5]|9 100 P 51011
1|5 |U[4|0}4 100 P S{0|1

EPA Form 8700-23 (Rev. 10/99) 11 0of 12
STF ENV580F .1
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XV. Map

Attach to this application a topographic map, or other equivalent map, of the area extending to at least one mile beyond property
boundaries. The map must show the outline of the facility, the location of each of its existing and proposed intake and discharge
structures, each of its hazardous waste treatment, storage, or disposal facilities, and each well where it injects fluids underground. Include
all springs, rivers and other surface water bodies in this map area. See Instructions for precise requirements.

XVI. Facility Drawing

XVIl. Photographs

All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing storage,
treatment and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail).

XVIlL. Certification(s)

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a
system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the
person or persons who manage the system, or those persons directly responsible for gathering the information, the information submitted
is, to the best of my knowledge and belief, true, accurate, and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

Owner Signature Date Signed

Name and Official Title (Type or print)

David W. Anderson, Installations and Equipment Branch

Owner Signature Date Signed

Name and Official Title (Type or print)

Operator Signature Date Signed

Name and Official Title (Type or print)

James W. Cates, Vice President, ATK Tactical Systems Company LLC (ABL)

Operator Signature Date Signed

Name and Official Title (Type or print)

XIX. Comments

Note: Mail completed form to the appropriate EPA Regional or State Office. (Refer to instructions for more information)

EPA Form 8700-23 (Rev. 10/99) 12 of 12
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Photos of

Allegany Ballistics Laboratory
Burning Grounds and

Hazardous Waste Container Storage
Buildings 366 and 810
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SECTION A—PART A APPLICATION
DRAFT

Photo No. 1: Eastern view of the Burning Grounds at Allegany Ballistics Laboratory
(ABL) (June 5, 2001)

Photo No. 2: Building 366 where hazardous waste generated at Allegany Ballistics
Laboratory (ABL) is stored (June 4, 2001)
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SECTION A—PART A APPLICATION
DRAFT

Photo No. 3: Hazardous waste at Building 366 stored on pallets and containment
trays at Allegany Ballistics Laboratory (ABL) (June 4, 2001)

Photo No. 4: Building 810 where hazardous waste generated at Allegany Ballistics
Laboratory (ABL) will be stored (June 5, 2001) [Note: Once it is permitted,
it will be properly marked as a hazardous waste storage building |
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SECTION B

Facility Description [40 CFR 270.14(b)(1)]

B-1 General Description [40 CFR 270.14(b)(1)]

Introduction and Overview [40 CFR 270.14(b)(1)]

This section provides a general description of Allegany Ballistics Laboratory (ABL) and the
hazardous waste activities at ABL. This description is intended as an overview. ATK
Tactical Systems Company LLC (ATK), the operator at ABL, generates hazardous wastes
and stores them on site in one of two container storage units for more than 90 days before
the wastes are transported off site for disposal. ATK also treats hazardous wastes through
open burning (OB) at a designated area. Pursuant to 40 CFR Part 264, storage and treatment
of hazardous wastes require a Resource Conservation and Recovery Act (RCRA) hazardous
waste permit. Details of specific hazardous waste activities are provided in Section D of this
application.

ATK’s primary activities are development and production of solid propellant rocket motors,
gas generators, warheads, and laser initiation systems for the Department of Defense. Other
activities include development and production of metal parts, metal components, and
filament wound composite structures and testing of automobile component product.

Throughout the industry, open burning procedures are normally used to dispose of
propellant and explosive (P/E) wastes. Principal reasons for using OB treatment are related
to safety and protection of human health and compliance with U.S. Department of
Transportation (DOT) regulations that prohibit the transportation of certain explosive
classifications across public roads. This approach typically emphasized minimal material
handling and personnel exposure. ABL has conducted OB operations since the early 1940s.
ABL'’s safety record has been excellent, with no injuries or physical problems due to an OB
fire or explosion during operation for more than 50 years.

General Site Description and Environmental Setting [40 CFR 270.14(b)(1)]

ABL is located in Rocket Center, Mineral County, West Virginia. The facility is
approximately 9 miles south of Cumberland, Maryland, adjacent to the North Branch
Potomac River. Figure B-1 shows the location of ABL. ABL consists of Plant 1 and Plant 2.
Plant 1 is owned by the Department of Navy, Naval Sea Systems Command (NAVSEA).
Plant 1 covers an area of approximately 1,572 acres: approximately 400 acres are developed
bottomland, and the remainder is largely undeveloped forested mountainous land. Plant 2
is owned by ATK and is 57 acres of bottomland adjacent to Plant 1. Both plants are operated
by ATK. Container storage of non-reactive hazardous waste and OB of reactive waste are
conducted at the Plant 1 facility.

The Burning Grounds used for OB is located adjacent to the North Branch Potomac River at
the northern edge of Plant 1. The Burning Grounds is an open, flat, fenced area, 280 feet (ft)
by 1,250 ft, with a nearby firing bunker (Building 75) and a material and equipment storage
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building. Figure B-2 shows the location of the Burning Grounds and the container storage
buildings. Hazardous waste is currently stored in Buildings 366 and will be stored in
Building 810 located on Plant 1, once permitted. OB is conducted under a Consent Order,
CO-R6, 13, 25-99-35A (95), signed in 1999 between the West Virginia Department of
Environmental Protection (WVDEP), Office of Air Quality, and NAVSEA and ATK. The
management of hazardous waste at Building 366 is under RCRA Part B permit

(No. WV(170023691).

Waste Generation and Management [40 CFR 270.14(b)(1)]

Development and production of rocket motors, gas generators, and warheads use reactive
propellants, explosives, and materials containing P/E as ingredients. These materials are
prepared, compounded, and “cast” into the rocket motor, gas generator, or warhead mold.
Material preparation consists of drying, screening, and grinding. Compounding involves
mixing operations. These operations generate reactive wastes consisting of batch heels,
cleanup residue, and off-specification material. These wastes present an immediate concern
because they must be handled and disposed of on a continual basis at the location of
generation. P/E wastes are thermally treated at ABL by OB. Reactive wastes are open
burned at ABL in a batch process at various burning pads. Additional details are provided
in Section D-8.

Other hazardous and non-hazardous wastes are generated as a result of industrial activities
at ABL. These wastes are stored in Building 366, and will also be stored in Building 810 once
permitted. All wastes stored in Building 366 are containerized in DOT approved containers.
No waste generated off site is stored in Building 366.

Lab packs with D-, P-, and U-series hazardous waste codes also are stored at Building 366.
Non-hazardous wastes stored at this building include oils and oil sludges, oil/antifreeze
mixtures, cured and uncured resins, antiozonant, and ethyl hexyl acrylate, as well as other
wastes. Storage process information is discussed in more detail in Section D-1.

B-2 Topographic Map [40 CFR 270.14(b)(19)]

B-2a General Requirements

Figure B-3 is the U.S. Geological Survey (USGS) 7.5 minute topographic map for ABL and
the surrounding area.

¢ 100-Year Floodplain Area. A portion of the fenced Burning Grounds Area is within the
100-year floodplain. The location of the 100-year flood elevation within the Burning
Grounds is shown on Figure B-3. However, the pans in which P/E wastes are treated are
outside of the 100-year floodplain.

* Surface Waters. The main surface water body in the vicinity of ABL is the North Branch
Potomac River, which is shown on Figure B-3. A pond is located approximately % mile
northwest of the facility. There is also a network of storm drainage ditches throughout
the developed portion of ABL.
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* Surrounding Land Use. The predominant land use of the area surrounding ABL is
shown on Figure B-4.

¢ Wind Rose. A wind rose for ABL is shown on Figure B-5.
¢ Legal Boundaries. The legal boundaries of ABL are shown on Figures B-3.

* Access Control. Access control features for the ABL facility are shown on Figure B-3.
Access control features for the Burning Grounds are shown on Figure B-3.

* Injection and Withdrawal Wells. There are no injection wells at ABL. The locations of
the ABL water supply wells are shown on Figure B-3. The location of monitoring and
extraction wells associated with the groundwater remediation system at the Burning
Grounds is shown on Figure B-3.

¢ Buildings and Other Structures. Buildings and other structures at ABL are shown on
Figure B-3.

e Drainage and Flood Control Barriers. There are no drainage or flood control barriers at
ABL.

* Location of Storage and Treatment Units. Buildings 366 and 810 and the Burning
Grounds are shown on Figure B-2.

* Sewers. The storm and sanitary sewer systems at ABL are shown on Figure B-3. There
are no process sewers at ABL.

¢ Fire Control. The ABL Fire Station (Building 75) and fire hydrants are shown on
Figure B-3.

¢ Loading and Unloading. Ordnance waste at the Burning Grounds is loaded directly into
the pans. Loading and unloading of hazardous waste occur at Building 366 and all the
less-than-90 days storage areas.

* Run-off Controls. The existing site vegetation provides run-off controls.
¢ Solid Waste Management Units (SWMUs). Existing and new SWMUs are shown on
Figure B-3.

B-2b Additional Requirements for Land Disposal Facilities [40 CFR 270.14(c)(2),
(c)(3), (c)(4)i), and (d), 264.95, 264.97]

ABL is not a land disposal facility, therefore this section does not apply.

B-3 Location Information [40 CFR 270.14(b)(11) and 264.18]

B-3a Seismic Standard [40 CFR 270.14(b)(11)(i) and (ii) and 264.18(a), Part 264
Appendix VI}

ABL is located in Mineral County, West Virginia, which is not listed in 40 CFR 264
Appendix V1. Therefore, it is not required to demonstrate compliance with the seismic
standard.
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B-3b Floodplain Standard [40 CFR 270.14(b)(11)(iii) and 264.18(b)]

The North Branch Potomac River borders approximately 50 percent of the developed
portion of Plant 1, primarily on the western and northern sides. The 100-year floodplain
data were obtained from the Federal Emergency Management Agency (FEMA) and were
included on Figure B-3. These data indicate that the 100-year flood elevation is 668 ft above
mean sea level (msl) at the Pinto Gaging Station (Figure B-3). The 100-year flood elevation
varies from 665 to 666 ft above msl along the river adjacent to the Burning Grounds. A
portion of the Burning Grounds is within the 100-year floodplain. However, the burn pans
are not located in the floodplain. The Building 366 hazardous waste storage area is at an
elevation of 680 ft msl, which is approximately 15 ft above the 100-year flood elevation. The
building 810 storage area is at an elevation of 669 ft msl, which is approximately 4 ft above
the 100-year flood elevation. Therefore this section does not apply to ABL.

B-4 Traffic Information [40 CFR 270.14(b)(10)]

Traffic Patterns

Number and Types of Vehicles

The facility is located on West Virginia Route 956, just east of the Maryland-West Virginia
border at the North Branch Potomac River. The daily traffic count through the main gate is
approximately 500 to 750 vehicles. The daily traffic count at both the Burning Grounds and
the two container storage buildings is typically less than 10 vehicles per day. Vehicles at the
Burning Grounds include sedans and pickup trucks. Vehicles at the storage units may
include forklifts, vans, stake-bed trucks, sedans, and tractor-trailer rigs.

Quantity of Waste Moved per Movement of the Vehicle

Burning Grounds. No more than 1,630 pounds (Ibs) of explosives are typically transported
to the Burning Grounds in a pickup truck. This is equal to the total capacity of the burning
operation. The route for waste transportation to the Burning Grounds varies depending on
where in the facility the waste is generated. Vehicles carrying explosive material have the
right of way on all roads.

Building 366 and Building 810 Container Storage. No more than five 55-gallon drums of
hazardous waste are typically transported to Building 366 in a single vehicle. This will apply
to Building 810 once permitted. Typically, no more than ninety-six 55-gallon drums of waste
(a combination of both hazardous and nonhazardous waste drums) are transported off site
from the hazardous waste storage buildings in a single vehicle. The routes for offsite
transport of waste from Buildings 366 and 810 are shown on Figure B-3.

Traffic Control Signs and Personnel

Traffic enters and leaves Plant 1, where hazardous waste activities are conducted, through
the main gate (Gate 19). The main gate is staffed 24 hours per day by facility security
personnel. An alternate entrance to Plant 1 is through Gate 47, which is controlled remotely
by security personnel at the main entrance. All internal roads are named and are marked.
Traffic patterns are posted, and all roads contain signs, direction information, speed limits,
and other necessary information.
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An internal fence system separates the operating portion of the facility from the personal
vehicle parking areas. There are two internal gates by which traffic within the operating
portion of the plant is controlled. Most personal vehicles are confined to the parking lots.
Vehicles within the fenced operating area are primarily company vehicles, with some
commercial and authorized privately owned vehicles. All commercial vehicles transporting
hazardous waste are escorted by site personnel or security.

Road Surface Composition and Load-Bearing Capacity

All plant roads are constructed of 3 inches (in.) of bituminous concrete pavement (blacktop),
composed of 2 in. of concrete base material and 1 in. of concrete surface material. This
overlies 6 in. of compacted aggregate base. All roads are capable of bearing loads up to
50,000 Ibs per axle. This capacity is adequate for tanker truck or tandem tractor-trailer traffic
that may be used to transport wastes from the storage unit for offsite disposal. All
hazardous waste areas are readily accessible by plant roads.
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SECTION C

Waste Characteristics [40 CFR 264.13 and
270.14(b)(2) and (3)]

This section describes the chemical and physical characteristics of the hazardous wastes that
will be stored at two hazardous waste storage buildings, Buildings 366 and 810 (once
permitted) and P/E waste that will treated by OB at the Burning Grounds. This section
includes a Waste Analysis Plan for wastes that describes the waste to be stored at the two
buildings, the P/E waste treated at the Burning Grounds, and the treatment residues from
the Burning Grounds. The plan also discusses quality assurance, treatment emissions, and
land disposal restrictions.

C-1 Chemical and Physical Analyses [40 CFR 270.14(b)(2),
264.13(a)]

C-1a Containerized Waste [40 CFR 270.15, 264.172, 270.15(b)(1)]

Liquid and non-liquid hazardous wastes are stored in containers in Building 366 and will be
stored in Building 810. The storage facilities have secondary containment that meets the
requirements of 40 CFR 264.175(b). All wastes are stored in containers that meet DOT
requirements for containers and the wastes stored are compatible with the container
construction materials. The wastes that are routinely stored in larger quantities and their
RCRA waste codes are summarized in Table C-1. Section 2 of the Waste Analysis Plan in
Attachment C-1 contains information on the generation, hazardous characteristics, and
classification of each waste stream. Other waste streams exhibiting the same hazard
characteristics may also be stored.

In addition to the wastes listed in Table C-1, smaller quantities (typically 100 lbs or less) of
lab pack wastes are currently stored in Building 366 and will be stored in Building 810 once
permitted. Most of the lab pack wastes have the RCRA P and U codes and several have D
codes. The Part A form lists all applicable RCRA waste codes. In all cases, no analysis is
conducted; process knowledge is used for the chemical characterization of these wastes. In
many cases, the lab pack wastes are in their original containers with the original labels. In
other cases, the waste is generated from routine procedures where all chemicals are known.
Information from material safety data sheets (MSDS) is also used.

Nonhazardous wastes are also stored in Building 366 and will potentially be stored in
Building 810. Summary information for these nonhazardous waste streams is provided in
Table C-2. More detailed information on the generation and the basis for the nonhazardous
designation of these waste streams is provided in Section 2 of the Waste Analysis Plan in
Attachment C-1.
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C-1b Wastes in Tank Systems [40 CFR 270.16, 264.190(a), 264.191(b)(2),
264.192(a)(2)]

ATK does not store hazardous waste in tanks at ABL. Therefore, this section is not
applicable.

C-1c Wastes in Piles [40 CFR 270.17]

ATK does not have any hazardous waste surface impoundments at ABL. Therefore, this
section is not applicable.

C-1d Landfilled Wastes [40 CFR 270.21, 264.13(c)(3), 264.314]

ATK does not have any hazardous waste landfills at ABL. Therefore, this section is not
applicable.

C-1e Wastes Incinerated and Wastes Used in Performance Tests [40 CFR 270.19,
264.341, 270.62(b)]

ATK does not have any hazardous waste incinerators at ABL. Therefore, this section is not
applicable.

C-1f Wastes to be Land Treated [40 CFR 270.20(b)(4), 264.271(a)(1) and (2),
264.272, 264.276, Part 261 Appendix VIil]

ATK does not have any hazardous waste land treatment units at ABL. Therefore, this
section is not applicable.

C-1g Wastes in Miscellaneous Treatment Units [40 CFR 270.23(d)]

ATK treats reactive hazardous wastes by OB at the ABL Burning Grounds. The Burning
Grounds are classified as a miscellaneous unit.

Burning Grounds

Waste Treatment. The Burning Grounds, which is used to treat reactive hazardous waste, is
classified as a miscellaneous unit. This reactive waste includes propellants, explosives, and
materials containing propellants or explosives (P/E) waste. ATK generates a quantity of
P/E wastes during the processing of materials to produce solid propellant rocket motors,
gas generators, and explosive warheads. Materials burned at ABL fall into four general
categories. First, several of the ingredient materials used in manufacturing are explosives.
These materials, when not suitable for manufacturing use, may be declared waste. Second,
any excess compounded propellant or explosive, in either uncured or cured conditions, may
be declared waste. A third waste category is uncured or cured P/E that is off-specification
because of deviation from composition, physical, ballistic, or configuration product
specifications. The fourth category is solvents and saw dust contaminated with propellants
or explosives. Table C-3 presents a summary of the ingredient list for pure energetic
materials and the associated waste streams to be treated by open burning.

The composition of these materials is known based primarily on process knowledge.
Section 1 of the Waste Analysis Plan in Attachment C-1 contains a detailed description of
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the waste streams and their hazard designations. A discussion of the effectiveness of waste
treatment is provided in Section C-4.

Wastes to be burned are placed on top of sand and clay refractory materials contained on
above-ground pans. A schematic of this process is shown in Figure 2 of Section 1 of the
Waste Analysis Plan provided in Attachment C-1. A small amount (total annual use less
than 100 Ibs) of boron/potassium nitrate (BKINOs) pellets are used as an initiator for the
burning process.

Treatment Residues and Accumulated Water. Open burning of P/E wastes in the burn
pans at the Burning Grounds generates ash (treatment residue). In general, the treatment
residue is removed occasionally as needed to maintain efficient operations. The physical
form of the treatment residue is distinctly different from the unburned P/E waste. The
treatment residue is a dark, coarse-grained material. The unburned P/E wastes have
physical forms such as liquid absorbed onto sawdust, thick dough-like substance, solid
rubber-like material, powdered crystalline solid, and granular crystals, depending on the
waste being treated.

Excess precipitation collected in the burn pans is removed using a small plastic bucket,
pump, or other suitable method and is placed in a container for proper disposal.
Maintenance of the burn pans is discussed in further detail in Section D-8a.

Historical data indicate that the open burning residues, both ash and water, may not meet
the land disposal restriction (LDR) treatment standards for solvents and lead. Waste
evaluation information is provided in Section 1 of the Waste Analysis Plan in

Attachment C-1.

C-1h Wastes in Boilers and Industrial Furnaces [40 CFR 270.22, 266.102(b),
270.66(c)]

ATK does not have any hazardous waste boilers or industrial furnaces at ABL. Therefore,
this section is not applicable.

C-1i Wastes at Facilities with Process Vents [40 CFR 270.24]
ATK does not have any process vents at ABL. Therefore, this section is not applicable.

C-1j Equipment Leak Organic Air Emissions [40 CFR 270.25]

ATK does not have any equipment (compressors, pumps, pressure-relief devices, sample
connection systems, or valves) in hazardous waste service. Therefore, this section is not
applicable.

C-1k Wastes at Drip Pads [40 CFR 270.26]

ABL does not have hazardous waste drip pads at ABL. Therefore, this section is not
applicable.
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C-11  Process Unit Organic Air Emissions [40 CFR 270.27]

ATK stores hazardous wastes containing volatile organics in 55-gallon (maximum)
containers. Analysis is not necessary for compliance with 40 CFR 270.27. Section D-11 has
details.

C-2 Waste Analysis Plan [40 CFR 270.14(b)(3), 264.13(b) and
(c), 268.7, 266.102(a)(2)(ii), 266.104(a)(2)]

The waste analysis plan describes the methodologies for conducting the analysis required to
properly treat and store hazardous waste. The following information is discussed:

* Parameters and Rationale

o Test Methods

* Sampling Methods

* Frequency of Analysis

* Additional Requirements for Wastes Generated Offsite

* Additional Requirements for Ignitable, Reactive, and Incompatible Waste

The Waste Analysis Plan is provided in Attachment C-1.

C-2a Parameters and Rationale [40 CFR 264.13(b)(1)]

Wastes Treated at Burning Grounds
See Section 1 of the Waste Analysis Plan that is provided in Attachment C-1.

Open Burning Treatment Residues and Accumulated Water
See Section 1 of the Waste Analysis Plan that is provided in Attachment C-1.

Building 366 Container Storage
See Section 2 of the Waste Analysis Plan that is provided in Attachment C-1.

C-2b Test Methods [264.13(b)(2)]

Wastes Treated at Burning Grounds
See Section 1 of the Waste Analysis Plan that is provided in Attachment C-1.

Treatment Residues and Accumulated Water
See Section 1 of the Waste Analysis Plan that is provided in Attachment C-1.

Building 366 Container Storage
See Section 2 of the Waste Analysis Plan that is provided in Attachment C-1.
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C-2c Sampling Methods [40 CFR 264.13(b)(3), Part 261 Appendix |, Part 266
Appendix IX]

Waste Treatment at Burning Grounds
See Section 1 of the Waste Analysis Plan that is provided in Attachment C-1.

Treatment Residues and Accumulated Water
See Section 1 of the Waste Analysis Plan that is provided in Attachment C-1.

Building 366 Container Storage
See Section 2 of the Waste Analysis Plan that is provided in Attachment C-1.

C-2d Frequency of Analysis [40 CFR 264.13(b)(4)]

Waste Treatment at Burning Grounds
See Section 1 of the Waste Analysis Plan that is provided in Attachment C-1.

Treatment Residues and Accumulated Water
See Section 1 of the Waste Analysis Plan that is provided in Attachment C-1.

Building 366 Container Storage
See Section 2 of the Waste Analysis Plan that is provided in Attachment C-1.

C-2e Additional Requirements for Wastes Generated OffSite [40 CFR 264.13(b)(5)
and (c) and 264.73(b)]

Currently, ATK handles only wastes that are generated onsite; therefore this section does

not apply.

C-2f Additional Requirements for Ignitable, Reactive, or Incompatible Wastes
[40 CFR 264.13(b)(6) and 264.17]

Burning Grounds. There are no additional waste analysis requirements for ignitable,
reactive, or incompatible wastes. All the wastes treated by open burning at the Burning
Grounds are reactive. The reactivity characteristic is the primary RCRA characteristic of
concern. Therefore, all the waste characterization procedures have been developed
considering reactivity, ignitability, and potential incompatibilities of the wastes treated.

Buildings 366 and Building 810 Container Storage. There are no additional waste analysis
requirements for ignitable, reactive, or incompatible wastes. The characteristics of the
hazardous waste that is stored have already been discussed in Attachment C-1.

C-2g Additional Requirements Pertaining to Boiler and Industrial Furnace
Facilities [40 CFR 266.102(e)(6)(ii)(C), 266.102(e)(b)(iii)]

ATK does not utilize boiler and industrial furnaces for waste management; therefore, this
section is not applicable.
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C-2h Additional Requirements Pertaining to Containment Buildings
[40 CFR 264.1100]

ATK does not utilize containment buildings for waste management, accordingly this section
is not applicable.

C-3 Waste Analysis Requirements Pertaining to Land Disposal
Restrictions [40 CFR 262.10, 262.11, 264.13, 264.73,
266.102(a)(2)(ii), Part 268, 270.14(b)(3)]

C-3a Waste Analysis [40 CFR 261.21 through 261.24, 264.13(a)(1), 268.1, 268.7,
268.9, 268.32 through 268.37, 268.41 through 268.43]

The waste analysis procedures described in the Waste Analysis Plan are also used to
provide analytical data necessary to determine whether a waste is a restricted waste and

whether the waste is being managed properly under the land disposal requirements of
40 CFR 268.

Burning Grounds. See Section 1 of the Waste Analysis Plan provided in Attachment C-1.

Buildings 366 and 810 Container Storage. See Section 2 of the Waste Analysis Plan
provided in Attachment C-1.

C-3a(1) Spent Solvent and Dioxin Wastes [40 CFR 264.13(a)(1), 268.2(f)(1), 268.7, 268.30,
268.31]

Attachment C -1 and Tables 1-1 and 2-1 contain a summary of the waste analysis performed
at ABL. These tables include a notation as to whether the waste is restricted and whether it
meets land disposal treatment standards.

C-3a(2) California List Wastes [40 CFR 264.13(a)(1), 268.7, 268.32, 268.42(a), RCRA Section
3004(d)]

See Waste Analysis Plan Sections 1 and 2, Attachment C-1.

C-3a(3) Listed Wastes [40 CFR 264.13(a)(1), 268.7, 268.33, 268.34, 268.35, 268.36, 268.41,
268.42, 268.43]

See Waste Analysis Plan Sections 1 and 2, Attachment C-1.

C-3a(4) Characteristic Wastes [40 CFR 261.3(d)(1), 264.13(a)(1), 268.7, 268.9, 268.37, Part 268
Appendix |, Part 268 Appendix IX]

See Waste Analysis Plan Sections 1 and 2, Attachment C-1.

C-3a(5) Radioactive Mixed Waste [40 CFR 268.7, 268.35(c), 268.35(d), 268.36, 268.42(d)]

ATK does not treat or dispose of radioactive mixed waste at ABL. Therefore, this section is
not applicable.
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C-3a(6) Leachates [40 CFR 260.10, 268.35(a)]
ATK does not treat or dispose of leachates at ABL. Therefore, this section is not applicable.

C-3a(7) Lab Packs [40 CFR 268.7(a)(7), 268.7(a)(8), 268.42(c), Part 268 Appendix IV, Part 268
Appendix V]
During preparation of lab packs, materials being packaged are evaluated for restricted

wastes. Treatment standards for all contents are evaluated and the entire lab pack is treated
to meet the most stringent standard for each waste constituent before being land disposed.

C-3a(8) Contaminated Debris [40 CFR 268.2(g), 268.7, 268.9, 268.36, 268.45, 270.13(n)]

The specific hazardous debris categories and contaminant categories are included in
Attachment C-1, Table 2-1.

C-3a(9) Waste Mixtures and Wastes with Overlapping Requirements [40 CFR 264.13(a)(1),
268.7, 268.9, 268.41(b), 268.43(b), 268.45(a)]

Waste mixtures are identified with all applicable waste codes. Waste are shipped offsite and
treated to the most stringent treatment requirement for each hazardous waste constituent of
concern prior to land disposal.

C-3a(10) Dilution and Aggregation of Wastes [40 CFR 268.3]

ATK does not perform dilution of wastes at ABL. Wastes with different wastes codes that
are aggregated for disposal are treated as described in Section C-3a(9).

C-3b Notification, Certification, and Recordkeeping Requirements [40 CFR
264.73, 268.7, 268.9(d)]

C-3b(1) Retention of Generator Notices and Certifications [40 CFR 268.7(a)]

The discussion in this section applies to the hazardous wastes generated at ABL and stored
at the hazardous waste storage area Building 366 and, after permit issuance, Building 810.

If the waste does not meet the treatment standard, a one-time written notice is sent to the
facility receiving the waste, and a copy is placed in the file. The notice includes the EPA
Hazardous Waste Numbers, manifest number of the first shipment, a statement that the
waste is subject to LDRs, a list of the constituents of concern, applicable wastewater/non-
wastewater codes, and waste analysis data. No further notification is made until such time
as the waste or facility changes, in which case a new notification will be sent and a copy will
be placed in the file.

If the waste attains the applicable treatment standards, a one-time written notice, with the
information described above, is sent to the facility receiving the waste, and a copy is placed
in the file. In addition, an authorized representative of ATK will make the following
certification:
“l certify under penalty of law that I personally have examined and am familiar with the waste
through analysis and testing or through knowledge of the waste to support this certification
that the waste complies with the treatment standards specified in 40 CFR part 268 subpart D.
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I believe that the information | submitted is true, accurate, and complete. | am aware that
there are significant penalties for submitting a false certification, including the possibility of

fine and imprisonment.”

If a waste is determined to be restricted based solely on knowledge of the waste, all
supporting data are maintained on site in ATK's files. If a waste is determined to be
restricted based on analytical testing, all waste analysis data are maintained on site in ATK's
files.

C-3b(2) Notification and Certification Requirements for Treatment Facilities {40 CFR 268.7(b)]

The discussion in this section applies to the treatment residuals (Burning Grounds Pan Ash,
Burning Ground Pan Water) generated by treatment of reactive waste at the Burning
Grounds. Treatment residuals taken from the burning pans may be hazardous or non-
hazardous depending on the composition of the wastes burned on the pans. Treatment
residuals will be tested for compliance with 40 CFR 268.48 prior to disposal. Notification
and certification requirements are indicated below.

Hazardous Residuals

Treatment residuals determined to be hazardous are containerized and transported offsite
for proper disposal. For these containerized wastes, notification and record keeping
requirements are as described above under Retention of Generator Notices and
Certifications [40 CFR 268.7(a)].

Non-Hazardous Residuals

A one-time written notice is sent to the land disposal facility receiving the treatment residue,
and a copy is placed in ATK's file. The notice includes the EPA Hazardous Waste Numbers,
manifest number of the first shipment, a statement that the waste is subject to LDRs, a list of
the constituents of concern, applicable wastewater/non-wastewater codes, and waste
analysis data. No further notification is made until such time as the waste or facility change,
in which case a new notification will be sent and a copy placed in ATK's file.

In addition, an authorized representative of ATK will make the following one-time

certification with the initial waste shipment:
‘1 certify under penalty of law that | have personally examined and am familiar with the
freatment technology and operation of the treatment process used to support this
certification. Based on my inquiry of those individuals immediately responsible for obtaining
this information, | believe that the treatment process has been operated and maintained
properly so as to comply with the treatment standards specified in 40 CFR 268.40 without
impermissible dilution of the prohibited waste. | am aware there are significant penalties for

submitting a false certification, including the possibility of fine and imprisonment.”

A copy of the above certification will be placed in the onsite files. If the waste, treatment
residue, or receiving facility changes, a new certification will be sent to the receiving facility
and a copy will be placed in ATK’s file.
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If the treatment residue will be further managed at a different facility, ATK will comply

with the notice and certification requirements applicable to generators discussed in
Section C-5b(1).

For waste that is only hazardous because it is reactive (D003), the treatment residuals will
no longer be a hazardous waste after treatment by open burning. For such waste, a one-time
notification will be placed in the ATK files and sent to the WVDEP. The notification and
certification that is placed in the files will be updated if the process or operation that
generates the waste changes and/or if the subtitle D facility receiving the waste changes.
WVDEP will be notified on an annual basis, but no later than December 31, if such changes
occur. The notification will include the name and address of the RCRA Subtitle D facility
receiving the waste shipment, a description of the waste initially generated, including the
applicable EPA hazardous waste code(s), treatability group(s), and underlying hazardous
constituents. The certification will be signed by an authorized representative of ATK and
will contain the certification described above.

C-3b(3) Notification and Certification Requirements for Land Disposal Facilities {40 CFR
268.7(c)(1)]

ABL is not a land disposal facility. Therefore, this section is not applicable.

C-3b(4) Wastes Shipped to Subtitle C Facilities [40 CFR 268.7(a), 268.7(b)(6)]

ATK determines whether wastes require further treatment under LDR by following the
waste analysis plan in Attachment C-1. For wastes that require additional treatment under
LDR, ATK will provide a one-time notification to the treatment facility. This notification will
be updated if the waste stream changes.

C-3b(5) Wastes Shipped to Subtitle D Facilities [40 CFR 268.7(d), 268.9(d)]

ATK does not ship hazardous waste residues to Subtitle D facilities. Therefore, this section is
not applicable.

C-3b(6) Recyclable Materials [40 CFR 268.7(b)(7)]

ATK does not dispose of hazardous wastes that are recyclable material. Therefore, this
section is not applicable.

C-3b(7) Recordkeeping [40 CFR 264.73, 268.7(a)(5), 268.7(a)(6), 268.7(a)(7), 268.7(d)]

ATK uses process knowledge and/or chemical and physical analysis to determine whether
wastes generated on site are restricted from land disposal and keeps documentation of that
determination. ATK also maintains documentation to indicate where restricted wastes were
treated, stored, and/or disposed. All process knowledge data and waste analysis data used
to determine compliance with LDRs are maintained on site in the facility’s files. All
generator and treatment facility notices and certifications are also kept in ATK’s files.

All notices, certifications, waste analysis data, and other documentation will be maintained
for atleast 3 years.
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C-3¢c Requirements Pertaining to the Storage of Restricted Wastes [40 CFR
268.50]

ATK stores restricted waste in containers solely for the purpose of accumulating sufficient
waste to facilitate proper treatment.

C-3¢c(1) Restricted Wastes Stored in Containers [40 CFR 268.50(a)(2)(i)]

Al restricted hazardous wastes at Building 366 are stored in containers and will be stored in
containers at Building 810, once permitted. Such storage is solely for the purpose of
accumulating sufficient quantities of waste to facilitate proper treatment, recovery, or
disposal. Each container is clearly marked to identify its contents and the date each period
of accumulation begins. Under normal conditions, all waste is shipped offsite within 1 year.

C-3c(2) Restricted Wastes Stored in Tanks [40 CFR 268.50(a)(2)(ii)]

ATK does not store restricted wastes in tanks. Therefore, this section is not applicable.

C-3c(3) Storage of Liquid PCB Wastes [40 CFR 268.50(f)]
ATK does not store liquid PCB wastes. Therefore, this section is not applicable.

C-3d Exemptions, Extensions, and Variances to Land Disposal Restrictions

ATK is not requesting an exemption, extension or variance to LDRs. Therefore, this section
is not applicable.

C-4 Treatment Effectiveness of Open Burning in Pans
[40 CFR 270.23(d)]

The effectiveness of treatment by open burning with respect to air emissions has been
evaluated at ABL. The emissions were tested at a specialized testing facility at Sandia
National Laboratory (SNL) known as the Air Emissions Test Chamber. Representative
samples of the various waste forms encountered at the ABL facility were burned to attempt
to document pollutant emission characteristics for the broad spectrum of chemicals likely to
be encountered during burning operations. This approach enabled pollutant emission
testing under controlled conditions and in a manner that yielded pollutant emission factors
that were used in the dispersion model to estimate pollutant concentrations at offsite
receptors. An emission factor is a measure of the mass of a particular pollutant released per
unit mass of starting material. The emission factor is typically expressed as a ratio (e.g.,
grams of pollutant release per kilogram of material consumed). An experimental approach
to measure emissions from specific ABL waste streams was judged to be the best approach
in defining a set of target pollutants and their associated emission factors. The SNL study, as
well as other studies highlighted in Section D-8c, were used to determine the emission
factors and input data to the air dispersion modeling of emissions. The modeling results are
provided in Appendix A.

Burning scenarios in the SNL study included the combustion of both pure propellant and
explosives and the combustion of propellant- and explosive-contaminated waste products
such as sawdust, other cellulose material, and miscellaneous plastic material. Pure materials
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that were tested include aluminized composite propellant, non-aluminized composite
propellant, double base propellant, and plastic bonded explosive. Contaminated waste
products included two mixtures: a sawdust, acetone, and double base propellant mixture;
and a sawdust/acetone, explosive, and miscellaneous debris mixture.

Known quantities of each material were placed in the test chamber and remotely ignited.
The combustion process was allowed to go to completion with no operator intervention. The
emission products were held in the chamber and were sampled with a range of sampling
instruments positioned inside and outside the chamber. Three large-diameter fans were also
positioned inside the chamber to thoroughly mix the chamber contents. Samples of emission
products collected were used to determine the total release mass of each of the emission
products because the chamber volume is mixed and known. Emission product
measurements were made for the following;:

e Gases — carbon dioxide (CO), carbon monoxide (CO), nitrogen oxide (NO), nitrogen
dioxide (NO2), hydrogen chloride (HCl), and ammonia

e Vapors - total non-methane hydrocarbons and toxic volatile organic compounds (VOCs)

e Aerosol — PMyy, size distribution, semivolatile organic compounds (SVOCs), and heavy
metals

The results of the testing show that open burning in pans of ABL wastes is effective.
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TABLE C-1
Summary of RCRA Regulated Wastes at ABL
Material RCRA Code

Acetone D001, FO03, FO05

Actrel D001

Alodine Liquids D007

Alodine Solids Do07

Bondliner D001, FO03, FO05

Cadmium Liquid Coolant D006

Cadmium Solids Doo6

Chemlok/Water D001

Corrosives (Miscellaneous) D002

Flammable Solvent/Paint Contaminated Rags D007, D008

Flammable Liquids (Miscellaneous) D001, FO02, FO03, FO05

Heptane D001

Isocyanates D001, FO02

Isopropanol/Water D001

Lab solvents D001, F002, FO03, FO05

Lacquer premix with methylene chloride D001, FO02

Lacquer premix without methylene chloride None

Lead solids (including paste}) D008

Methylene Chioride F002

Mold Release Agents (MS143/MS145) F002

Oakite Solution- acidic D002

Oakite Solution- alkaline D002

Oil/ Varsol - Kerosene (Previous Name: Oil/solvent) D001

Paint Related Waste Material (Liquid) D001, b007, D008, FO03,
F005

Paint Related Waste Material (Solid) D007, D008, FO03, FO05

Solvent Contaminated Rags FO03, FO05

Styrene monomer & inhibitors D001

Trichloroethane (1,1,1) FO02

Trichloroethylene F002

Used Grit D006, D007, D008

Valenite VNT Valcool Coolant D007, D008

Varsol D001

Versetec Developer Solution D001

P/E Contaminated Waste — Double Base (Rags, spatulas, material containers, D008, FO03

etc. contaminated with Double Base Propellant)

P/E Contaminated Waste — Hybrid (Rags, spatulas, material containers, etc.) FO03

Water Shield

D001, D008, D007

WDC012550002.2IP/PCJ
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TABLE C-2
Non-Regulated Wastes at ABL

Waste Stream Hazard Basis for Non-Hazardous Designation
Ammonium Perchlorate (AP) None |Material contains >95% water with dissolved AP, not reactive or
Water oxidizer
Asbestos Inhalation |Material contains asbestos from abatement operations
Ascorbic Acid Solution None |Contains small amounts of ascorbic acid with a pH of ~7
Chemlok/Water None |Contains water and water based bonding agent with no listed
constituents

Coolant None |Contains machine coolant (95% water/5% coolant solution)

Cured Resins None |Consists of non-hazardous polymeric resins in a cured state

Curing Agents Sensitizer |Consists of non-RCRA listed curatives for resins; no HW
characteristics

ECA 100 Irritant  |Consists of non-RCRA listed curatives for resins; no HW
characteristics

Flyash None [Consists of ash from boilers

HP990/W ater None |Consists of small quantities of cured resins in water

HP990/Water Cleanup Debris None |Consists of above waste stream in soil

Isopropanol/Water (weak None [|Waste consists of IPA in water at <27% with a flashpoint >140 F

solution)

Lacquer premix without None |Consists of all materials for lacquers other than methylene

methylene chloride chloride or nitrate esters — all constituents are non-RCRA
regulated

Oil None [Waste contains used hydraulic, fuel, and motor oils

Oil Cleanup Debris None [|Waste consists of fuel oil and soil from spill cleanup

Oil Sludge None |Waste contains heavy sludges of oil and sediment

Oil/Coolant None [|Waste contains mixtures of used hydraulic oil and machining
coolant

Oil/solvent None [Waste oil of any type that may have been mixed with cleanup
solvents such as varsol, kerosene, etc.

Oily Water None [Material is generated primarily from oil/water separator for
COmpressors.

P/E Contaminated Waste- None |Material contains <10% explosive contamination and heptane

Composite contaminated solid debris

Styrene & Inhibitors None |Waste monomer and monomer mixtures

Tumbler Water None |Waste consists of aqueous detergent solution from aluminum
deburring operations.

Uncured Resins None |Waste consists of non-hazardous polymeric resins in a semi-

cured state
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DRAFT

Waste Stream Designation Pure Energetic Materials And Their Composition Waste Codes
Ingredient Weight Percent"
P/E Bulk Waste — Aluminized Aluminized Composite Propellant D003
Composite
Aluminum 5-22
Ammonium perchlorate 60 - 80
Polymer binder (e.g., hydroxy-terminated polybutadiene) 9-15
Ammonium nitrate 0-10
P/E Bulk Waste — Non-Aluminized | Non-Aluminized Composite Propellant D003
Composite
Ammonium perchlorate 83-88
Polymer binder (e.g., hydroxy-terminated polybutadiene) 11-16
Zirconium compounds (metallic zirconium, zirconium carbide, and zirconium oxide) 1
Ammonium nitrate 0-10
2,2-Bis(ethylferrocenyl)propane Various
P/E Bulk Waste - Double Base Double Base Propellants D003, D008
Propellants
Nitramines (cyclotrimethylenenitramine [RDX] and/or cyclotetramethylenenitramine 60 - 65
[HMX]
Nitrate esters (nitroglycerine, nitrocellulose, and/or butanetrioltrinitrate) 10-27
Lead compounds (lead citrate, lead salicate, lead resorcilate, lead sesquioxide) 1-2
Zirconium compounds (metallic zirconium, zirconium carbide, and zirconium oxide) 1
Polymers and nitro-organics (e.g., polyglycol adipate, methylnitroaniline, 2- 8-35
dinitrophenylamine)
Bismuth and/or tin 0-21
Ammonium nitrate 10-20
Ammonium perchlorate Various
Aluminum Various
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TABLE C-3

Burning Grounds Waste Stream Designations and Associated Major Formulation Ingredients

Waste Stream Designation

Pure Energetic Materials And Their Composition

Waste Codes

Ingredient Weight Percent")

P/E Bulk Waste — PBX Explosives | Plastic-bonded Explosives D003

Nitramines (RDX and/or HMX) 64 - 82

Binder components (e.g., polypropylene glycol, toluene diisocyanate, Approx. 12

hexamethylene diisocyanate, isodecy! perlargonate, 2-ethylhexyl acrylate, N-vinyl-2-

pyrrolidone, dioctyl maleate, dioctyl adipate, silica)

Aluminum, dibutylin dilaurate 0-20

Other Waste Streams

Acetone Squares Saw dust mixed with acetone squares from Double Base casting cleanup Not available D003, F003
P/E Lacquer Squares Saw dust mixed with nitrate ester lacquers, acetone and triacetin Not available D003, F003

Notes:

' Constituents present at concentrations which may be greater than one percent.

General Note: A small amount (total annual use less than 100 Ibs) of boron/potassium nitrate (BKNO3) pellets are used as an initiator for the burning process.
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Allegany Ballistics Laboratory

Facility Description and Overview of
Manufacturing, Waste Generation, and Waste
Management Processes

ATK manufactures solid fuel rocket motors and explosive warheads as well as other
products not directed toward the manufacture of warheads and rocket motors at ABL. Raw
materials for solid fuels are mixed to produce propellants that are either cast inside the
motor casing or otherwise fitted into the motor casing to produce the finished unit. Motor
casings may be manufactured on site or received from offsite sources. Wastes may be
generated in the propellant preparation, motor casing preparation or motor assembly steps.
Explosive warheads are manufactured in a similar process involving explosives preparation,
warhead casing manufacture and warhead finishing operations. Operations for other
products such as the Ferrulmatic product line and F-22 pivot shaft generate wastes that are
similar to materials from propellant/explosive products manufacture. An overview of
manufacturing and waste management is provided in Figure 1. For facility details, see
RCRA Part B permit for Burning Ground (Not attached).

Waste from the propellant operations are explosive and are treated on-site via burning on
above-ground pans. The propellant wastes consist of the propellant and solvents associated
with removal of the propellant from the mixing and casting equipment. Wastes from
finished motor assembly operations are also explosive and managed onsite via burning in
above-ground pans. The wastes from warhead manufacture are explosive and treated on-
site via burning on above-ground pans. Further information on wastes treated in the
Burning Ground is provided in Section 1.

Wastes from motor casing preparation are typical of those associated with metals machining
and surface preparation. These materials are segregated, containerized and transported
offsite for treatment and/or disposal at properly permitted facilities. Miscellaneous articles
such as contaminated Personnel Protective Equipment, spatulas, rags, etc. are containerized
and sent offsite for treatment and/or disposal in permitted facilities. Additional information
on containerized wastes is found in Section 2.

Section 1—Wastes for Treatment at Burning Grounds

(RCRA Category: Generator Treating Reactive Hazardous Wastes to meet LDRs)

Processes and activities that generate wastes or are used to manage wastes at the
facility:

Propellant preparation is closely controlled for safety and to ensure product ballistic
performance. Some propellants are incompatible with others. Propellants and their
associated wastes are segregated by propellant type to ensure safe handling. Batch
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processing systems of various sizes are available to produce batches to meet motor
production needs while minimizing wastes. The mixing and casting equipment may be
utilized for more than one type of propellant necessitating proper cleaning to ensure there is
not cross contamination of propellant types. The cleaning typically consists of a mechanical
cleaning step followed by a solvent cleaning step.

Propellants and explosives are grouped by their ingredients into categories. The categories
are:

* Aluminized Composite Propellants

¢ Non-Aluminized Composite or Hybrid Propellants
* Double Base Propellants

¢ PBX (plastic-bonded explosives)

The waste materials are also grouped in these categories plus waste propellant, warhead
explosives and the associated equipment clean up materials are designated D003 for
reactivity per RCRA regulations. The presence of lead in some products adds D008
designation to the wastes. Acetone and heptane (F003) used for equipment cleaning is
distilled and recycled. The still bottoms are D003. The mix bowl cleaning wastes from
propellant manufacturing are collected in plastic bags termed “diapers” as the materials are
generated. For other manufacturing steps (mold disassembly, final assembly, etc.) wastes
are collected in anti-static plastic bags. The materials are segregated, bagged and tagged for
housing in sheds near each propellant mixing/casting building. The materials are
transported from these staging areas to the Burning Grounds as necessary for proper waste
management.

Wastes from finished motor assembly are typically solid propellants machined from a cast
propellant. Machining of doublebase propellants results in water wet propellant wastes.
Burlap bags are used to collect this waste. Both the bag and the excess propellant are sent to
the Burning Grounds for treatment.

Warheads processed at the facility contain polymer bound explosives. The explosives are
primarily RDX and HMX. In some cases, metal-containing catalysts are used to effect the
polymerization. The warhead wastes are RCRA hazardous for reactivity. The RCRA code is
D003.

The conceptual treatment process is to deactivate the explosive characteristic D003 by open
burning as depicted in Figure 2. Burn Pan Ash and Burn Pan Water are the combustion
residuals that are subject to Treatment Standards for Hazardous Wastes (§ 268.40
particularly (d) and (e)) and Universal Treatment Standards (UTS) for underlying hazardous
constituents (UHC)(§ 268.48).

Waste Analysis Parameters

Information on the sources of wastes to be burned and treatment residues is provided in
Table 1-1. This table reflects in excess of 99.9% of the materijals handled in the Burning
Grounds. For example, a material that is not a waste but is handled in the Burning Grounds
is boron/potassium nitrate (BKNO3). A small amount, substantially less than 100 pounds
per year, of BKNO3 pellets are used as a burn initiator.
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Applicable test methods include:
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Parameters

Test Method

TC Leaching Procedure

SW-846 1311

Lead SW-846 6010, SW-846 7420, or SW-846 7421
Acetone SW-846 82608 "
Lead SW-846 6010, SW-846 7420, or SW-846 7421

WDC012550002.ZIP/PCJ

ATTACHMENT C-1-5

T



ATTACHMENT C-1—WASTE ANALYSIS PLAN

DRAFT

ATTACHMENT C-1-6 WDC012550002.ZIP/PCJ



TOTTTI ™

ATTACHMENT C-1-  .STE ANALYSIS PLAN

DRAFT

Figure 1 MANUFACTURING & WASTE HANDLING OVERVIEW
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Figure 2 BURNING GROUND PROCESS
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Burning Ground Wastes, Codes, Waste Analysis Parameters, LDR Requirements, and Re-evaluation Frequency
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LDR Treatment
Waste Physical & Chemical Standards and
Waste Name, Description, Container, Management, Process Source Code LDR Analyses + Frequency Treatment Test Results
Waste Name: P/E Bulk Waste ~ Aluminized Composite Propellants D003 NWW None. Code established Burning Deactivation and
Waste Description: Bulk propellant or explosive materials that go to the Burning Ground based on process meet section
(such as propellant heels, propellant samples, or neat explosive material) knowledge. Re-evaluate §268.48 standards
Waste Code Rationale D003 - reactive (yellow waste ticket); per process knowledge only when manufacturing for underlying
Container Type: Conductive or anti-static plastic bags process changes. hazardous
Management; These materials are treated by open burning constituents
Mixing and casting propellant results in a specific quantity of the mix that adheres to the
equipment and cannot be forced out of the mix bow! as well as residual materials that were used
in the mix. These materials meet the definition of reactivity. Classification as Class 1.1 or 1.3
propellants is sufficient to determine reactivity.
Waste Name: P/E Bulk Waste — Non-Aluminized Composite or Hybrid Propellants D003 NWW None. Code established Burning As above
Waste Description: Bulk propellant or explosive materials that go to the Burning Ground based on process
(such as propellant heels, propellant samples, or neat explosive material) knowledge. Re-evaluate
Waste Code Rationale D003 - reactive (yellow waste ticket); per process knowledge only when manufacturing
Container Type: Conductive or anti-static plastic bags process changes.
Management: These materials are treated by open burning
Mixing and casting propellant results in a specific quantity of the mix that adheres to the
equipment and cannot be forced out of the mix bowl as well as residual materials that were used
in the mix. These materials meet the definition of reactivity. Classification as Class 1.1 or 1.3
propellants is sufficient to determine reactivity.
Waste Name: P/E Bulk Waste ~ Double Base Propellants D003, NWW None. Code established Burning Deactivation plus
Waste Description: Bulk propellant or explosive materials that go to the Burning Ground D008 based on process Lead: 0.11 mg/kg.
(such as propellant heels, propellant samples, or neat explosive material) knowledge. Re-evaiuate Toxicity
Waste Code Rationale D003 - reactive (yellow waste ticket), D008 - lead; per process knowledge only when manufacturing charagcteristic
Container Type: Conductive or anti-static plastic bags process changes. leaching procedure
Management: These materials are treated by open burning (TCLP) for
Nonwastewater and
Mixing and casting propellant results in a specific quantity of the mix that adheres to the 0.69 mg/l for
equipment and cannot be forced out of the mix bowl as well as residual materials that were used Wastewater and
in the mix. These materials meet the definition of reactivity. Classification as Class 1.1 or 1.3 meet section 268.48
propellants is sufficient to determine reactivity. standards for
underlying
hazardous
constituents
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TABLE 1-1

Burning Ground Wastes, Codes, Waste Analysis Parameters, LDR Requirements, and Re-evaluation Frequency

LDR Treatment

Waste Physical & Chemical Standards and
Waste Name, Description, Container, Management, Process Source Code LDR Analyses + Frequency | Treatment Test Resuits
Waste Name: P/E Bulk Waste - PBX Explosives D003 NWW None. Code established Burning Deactivation and
Waste Description: Bulk propellant or explosive materials that go to the Burning Ground based on process meet section
(such as propellant heels, propellant samples, or neat explosive material) knowledge. Re-evaluate §268.48 standards
Waste Code Rationale D003 - reactive (yellow waste ticket) lead; per process knowledge only when manufacturing for underlying
Container Type: Conductive or anti-static plastic bags process changes. hazardous
Management: These materials are treated by open burning constituents
Mixing and casting propellant results in a specific quantity of the mix that adheres to the
equipment and cannot be forced out of the mix bowl as well as residual materials that were used
in the mix. These materials meet the definition of reactivity. Classification as Class 1.1 or 1.3
propellants is sufficient to determine reactivity.
Waste Name: P/E Acetone Squares D003 NWW None. Code established Burning Deactivation plus
Waste Description: Sawdust mixed with acetone containing double base propellant from F003 based on process Acetone: 160 mg/kg
cleanup operations knowledge. Re-evaluate Non Wastewater,
Waste Code Rationale D003 - reactive (yellow waste ticket), FOO3 - acetone; per process only when manufacturing 0.28 mg/l for
knowledge process changes. Wastewater and
Container Type: Conductive or anti-static plastic bags meet section
Management: These materials are treated by open burning §268.48 standards
for underlying
Equipment used for mixing and casting double base waste is soaked in acetone for cleaning. The hazardous
acetone is reused as long as possible before being emptied into sawdust for disposal. Waste is constituents
soaked in sawdust to minimize likelihood of detonation during handling. Previous Sensitivity Data
for these acetone squares indicate they are reactive, particularly if solvent is allowed to evaporate
from the material.
Waste Name: P/E Lacquer Squares D003, NWW None. Code established Burning Deactivation plus
Waste Description: Sawdust squares containing nitrate ester lacquers, acetone, and triacetin | F003 based on process Acetone: 160 mg/kg

Waste Code Rationale D003 - reactive (yellow waste ticket), FO03 — acetone; per process
knowledge
Conductive or anti-static plastic bags

These materials are treated by open burning

Container Type:
Management:

Waste liquid explosives are soaked in sawdust to minimize likelinood of detonation during
handling. Previous Sensitivity data for these sawdust squares indicate they are reactive,
particularly if solvent is allowed to evaporate from the material.

knowledge. Re-evaluate
only when manufacturing
process changes.

Non Wastewater,
0.28 mgl/l for
Wastewater and meet
section §268.48
standards for
underlying hazardous
constituents
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TABLE 1-1
Burning Ground Wastes, Codes, Waste Analysis Parameters, LDR Requirements, and Re-evaluation Frequency
LDR Treatment
Waste Physical & Chemical Standards and
Waste Name, Description, Container, Management, Process Source Code LDR Analyses + Frequency Treatment Test Results
Treatment Residuals
Waste Name: Burning Ground (BG) Pan Ash D008 NWW Code established based on None. Meet section §268.48
Waste Description: Ash and other residue from the open burning of waste propellants and testing. TCLP metals, Container- standards for
explosives at the Burning Grounds dioxins, furans (no ized for underlying hazardous
Waste Code Rationale D008 - lead; per testing pesticides). Sample occasional constituents. Test
Container Type: Open-head drum (representative grab) and re- Offsite results above LDRs:
Management: Do not combine with other wastes evaluate only when material Disposal TCLP Lead (60 mg/l);
containerized for offsite 2378 TCDF,
Waste from the production of rocket motors, gas generators, and warheads exhibits the disposal. 123478 HxCDF,
characteristic of reactivity. This material is treated by open burning at the Burning Grounds. Some 234678 HxCDF,
propellants contain lead as a burn rate modifier. Therefore, the ash remaining after a burn may 1234678 HpCDF,
fail the TCLP for lead. The ash is removed from the pans periodically, placed in drums, and 1234678 HpCDD,
shipped offsite to a permitted treatment, storage, and disposal facility {TSDF). QCDD, QCDF
Waste Name: BG Pan Water D001, wWw Code established based on None. Test results above
Waste Description: Contaminated water removed from burn pans at the Burning Grounds FOO3, testing. Flash Point, pH, Container- LDRs: Toluene,
Waste Code Rationale D001 - ignitable, FOO3 — acetone, D008 - lead; per testing. Assumed Doos TCLP metals, Solvent List ized for Acetone, Xylenes,
<1% TOC, <1%TSS (see below). Sample occasional Bis (2-ethyl hexyl)
Container Type: Closed-head drum (representative grab) and re- Oftsite phthalate, 4-Methyl-
Management: Do not combine with other wastes evaluate only when material Disposal 2-pentanone

Waste from the production of rocket motors, gas generators, and warheads exhibits the
characteristic of reactivity. This material is treated by open burning in burn pans at the Burning
Grounds. Pans cannot be covered immediately after a burn because of safety restrictions, which
may cause the pans to accumulate water it a heavy rain occurs shortly after a burn event., The
water is removed as needed to provide a dry surface upon which to burn, and is placed in drums
for shipment offsite to a permitted TSDF.

containerized for offsite
disposal

WW = (Wastewater), NWW (Non-Wastewater)

UHCs: Analysis for selected waste streams is required for the underlying hazardous constituents found in 40 CFR 268.48. Analysis for dioxins, furans, and/or pesticides is

excluded for selected wastes as indicated. Analysis for the solvent list (below) is required for selected waste streams in lieu of full UHC analysis.

Solvent List: acetone, benzene, n-buty! alcohol, carbon disulfide, carbon tetrachloride, chlorobenzene, o-, m-, and p-cresol, cyclohexanone, o-dichlorobenzene, ethyl acetate,
ethyl benzene, ethyl ether, isobuty! alcohal, methanol, methylene chloride, MEK, MIBK, nitrobenzene, pyridine, tetrachloroethylene, toluene, 1,1,1-trichloroethane, 1,1,2-

trichloroethane, 1,1,2-trichloro-1,2,2-trifluorcethane, trichloroethylene, trichlorofluoromethane, xylenes.
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Sampling

Propellant/explosive wastes that are D003 coded are managed based on process knowledge.
No sampling will be performed.

Treatment residues such as burn pan ash and water will be grab sampled.

Waste Reevaluation Frequencies

Waste parameters for P/E wastes treated at the Burning Ground and treatment residuals
will be re-evaluated when:

e Process changes or other factors affecting waste identification have occurred,

¢ Regulations affecting the definition of hazardous wastes are promulgated that may
result in an increase in the number or types of hazardous wastes managed at the facility,
or regulations are promulgated affecting the management of existing wastes at the
facility.

Additionally, treatment wastes such as burn pan ash and water will be sampled and re-
evaluated prior to disposal.

Special Procedure Requirements

Propellant wastes and explosive wastes are segregated by propellant or explosive type to
ensure safe handling. Material segregation procedures are established by the site Safety
Department. Additional special handling information, such as ticketing and container type,
etc., is noted in Table 1-1.

Chain of Custody Procedure
Standardized Chain of Custody procedures will be employed.
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Section 2—Containerized Wastes for Offsite Treatment and/or
Disposal (Generator Only)

Processes and activities that generate wastes or are used to manage wastes at the
facility:

Wastes that are not viewed as RCRA reactive and articles contaminated with low levels of
propellants or warhead materials are containerized and sent offsite for proper management.
These non-D003 wastes include out of date lab chemicals, unused raw materials, paints,
used oil, spent solvents, etc.

The manufacturing process is operated in a campaign mode. Specific products are not
necessarily made throughout the year. Not all wastes are available on site at any given time.

As noted in Table 2-1, some wastes are subject to the Treatment Standards (§ 268.40,
particularly (d) and (e)) and to UTS for UHC (§ 268.48).

Facility Physical Layout

Containers are stored in the existing Container Storage Buildings 366 and 810. Key
information includes:

Building 366: Approx. 150 ft long by 50 ft wide by 20 ft at peak of roof. (Al dimensions are
approximate.) Open sided. Laid out in rows of separate bays each with secondary
containment.

Building 810: Approx. 10 ft long by 12 ft wide by 10 ft at peak of roof. (All dimensions are
approximate.) Totally enclosed. Double door front entry. Secondary containment. Insulated,
ventilated, heated.

Waste Analysis Parameters

Table 2-1 contains information on the sources, applicable RCRA codes, LDR category for
containerized wastes. The physical and chemical parameters needed to support the waste
code determination are noted in the column headed “Hazardous Waste Parameters”. Waste
codes for solvents are used to indicate the groups of the chemical species to be analyzed for.
Analyses needed to ascertain if there are Underlying Hazardous Constituents in the waste
stream are identified in the column “UHCs to be analyzed.” Streams for which testing is
needed to confirm LDR requirements are noted with the term “Required” followed by the
type of information needed. The chemicals to be included in the Solvent List are noted at the
end of Table 2-1. Available test information indicating if the waste does exceed LDR
Standards is provided in the column titled “Constituents Above LDRs Dec 2000 / March
2001 Test results.” These are analytical test results from samples taken and analyzed in the
December 2000 to March 2001 time frame. '

Analysis methods include those identified Table 2-2.

Sampling

Grab sampling techniques will be used.
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Waste Reevaluation Frequencies
Waste parameters will be re-evaluated when:
e Process changes or other factors affecting waste identification have occurred,

e Regulations affecting the definition of hazardous wastes are promulgated that may
result in an increase in the number or types of hazardous wastes managed at the facility,
or regulations are promulgated affecting the management of existing wastes at the
facility.

To ensure the availability of a complete LDR baseline assessment, RCRA wastes will be
analyzed for UHCs once when the waste is available from the manufacturing operations.
Additional sampling and characterization will occur only if triggered by the process change
or regulatory change provisions noted above.

Special Procedure Requirements

Material segregation procedures to avoid incompatibilities are established by the site Safety
Department. Additional special handling information, such as ticketing and container type,
etc., is noted in Table 2-1.

Chain of Custody Procedure

Standardized Chain of Custody procedures and documentation will be employed.
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Constituents

Hazardous Above LDRs
Waste Dec 2000 /
Waste Parameters t? UHCs to b1e March 2001
Waste Name, Description, Container, Management, Process Source Code | LDR be Analyzed analyzed Test Results
Waste Name: Acetone D001, | NWW Flash Point, Solvent list (high | Acetone, Toluene
Waste Description: Waste acetone only F003, F003, FOO05, total organic
Waste Code: D001 - ignitable, FOO3 - listed solvents F005 TCLP metals carbon (TOC))
Container Type: Closed-head drum
Management: Acetone may also be added to Waste Flammable or Paint Related Waste as appropriate
Acetone is used in the Composite Structures area parts cleaning in 5-gallon pails or smalier containers. Some parts
are degreased while others are cleaned to remove uncured, non-regulated resins. No other solvents are added and
the only materials that may be in the acetone are the non-regulated resins.
Waste Name: Actrel D001 | NWW Flash Point, TCLP metals None
Waste Description: Waste actrel only TCLP metals
Waste Code: None
Container Type: Closed-head drum
Management: Actrel may also be added 1o Waste Flammable as appropriate
Process knowledge may be used for the general waste stream. However, TCLP for heavy metals should be run since
cases are grit blasted prior to being degreased.
Actrel is used to degrease empty rocket motor cases after they have been grit blasted. The degreased cases then
move on for surface coating. The Actrel is recycled in order to be reused for further degreasing rather than disposal
after a single pass. When the material can no longer be cleaned for further use, it is drummed for disposal. No other
solvents or materials are added to Waste Actrel drums.
Waste Name: Alodine Liquid D007 | NWW { TCLP metals Required - -
Waste Description: Alodine rinsewater, possibly with concentrated alodine powder or liquid 268.48 list (no
Waste Code: D007 - chromium dioxins / furans /
Container Type: Closed-head drum pesticides)
Management: Do not combine with other wastes

Aluminum rocket motor cases are sprayed with a concentrated solution (pH of ~2} of distilled water and Alodine
Powder. The units then undergo a double rinse with distilled water to remove residue. The rinsewater which is
collected for disposal has a pH between 5 and 7. Only Alodine rinsewater or small quantities of concentrated solution
are added to drums. Alodine powder is known to contain hexavalent chromium and previous analytical testing has
shown the solution to be above TCLP limit for chromium.
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TABLE 2-1
Containerized Wastes and Waste Analysis Parameters

Constituents
Hazardous Above LDRs
Waste Dec 2000 /
Waste Parameters t? UHCs to ble March 2001
Waste Name, Description, Container, Management, Process Source Code LDR be Analyzed analyzed Test Results
Waste Name: Alodine Solids D007 | NWW | TCLP metals Required - -
Waste Description: Rags, gloves, etc. contaminated with alodine solution 268.48 list (no
Waste Code: D007 -~ chromium dioxins / furans /
Container Type: Open-head drum pesticides)
Management: Do not combine with other wastes
The alodine process described above also generates rags, gloves, and other solid debris contaminated with alodine
solution. This is the only waste that is added to drums. Material is known from previous anaiytical testing to be above
TCLP Jimit for chromium.
Waste Name: Ammonium Perchlorate (AP) Water None NA None None None
Waste Description: Water contaminated with AP from hopper cleaning, building cleaning etc
Waste Code: Not regulated
Container Type: Closed-head drum
Management; Do not combine with other wastes
Water is used to clean AP contaminated hoppers, grinding equipment and building surfaces in the AP grinding area.
Only AP, ammonium nitrate or ammonium suifate may be processed in this building and equipment. Therefore, any
water used for cleaning would contain only AP, AN, or AS and ordinary building contamination (soil, grass, etc.). This
water is kept separate from any machining wastewaters that may contain NG or other materials. Material does not
contain any RCRA listed chemicals nor does it exhibit any characteristics of RCRA waste.
Waste Name: Asbestos None NA None None None
Waste Description: Double bagged, water wet asbestos only
Waste Code: Not regulated
Container Type: Open-head drum
Management: Do not combine with other wastes
Process generating the material is asbestos abatement projects. According to approved work plans, only asbestos
and asbestos containing or contaminated items are added to bags or drums. Material is non-RCRA regulated.
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Constituents

Hazardous Above LDRs
Waste Dec 2000 /
Waste Parameters t? UHCs to b]e March 2001
Waste Name, Description, Container, Management, Process Source Code LDR be Analyzed analyzed Test Results
Waste Name: Ascorbic Acid None | NWW | pH if triggered Evaluate if -
Waste Description: Dilute ascorbic acid solution from Composite Structures by process or | RCRA triggered.
Waste Code: not regulated regulatory
Container Type: Closed-head drum changes.
Management: Do not combine with other wastes
Process involves the use of an ultraviolet cure epoxy resin. Composite wound units are placed in a pressurized resin
bath, The resin is used to seal the porous surface of the unit. The unit is then placed in a water bath under ultraviolet
lights to cure. The curing process must be stopped at a certain point in the process. In order to stop the curing, the
unit is placed in a dilute solution (pH between 5 and 7) of ascorbic acid (original solution was made by adding crushed
consumer Vitamin C tablets to the water). This solution is the only material added to the drums. The only other
material that may be present in the solution is cured resin that would present no hazards.
Waste Name: Bondliner FOO3, | NWw Flash Point, Solvent list (high | Toluene, MEK,
Waste Description; Mixtures of any bondliner formulations containing organic or halogenated solvents {toluene, F005, F003, FOO5, TOC) [sobutanol
MEK, MIBK, ethyl acetate, xylene, etc.) D001 TCLP metals
Waste Code: D001 - ignitable; FOO3 & FOOS5 - listed solvents
Container Type: Closed-head drum
Management: Do not combine with other wastes
Process consists of mixing above solvents with rubber compounds to form an adhesive solution. The solution is then
sprayed on the interior surface of empty rocket motor cases. Waste material consists of remaining solution and
solvent used to cleanup spray equipment (toluene/ethanol solution and n-propyl bromide). Waste accumulation
sheets that indicate the materials added to the drums are also maintained on this material.
Waste Name: Cadmium Liquid D006 | NWW | pH, Flash Point, Required - -
Waste Description: Coolant contaminated with cadmium (from special operations). TCLP metals 268.48 list (no
Waste Code: D006 - cadmium dioxins/ furans /
Container Type: Closed-head drum pesticides)
Management: Do not combine with other wastes

The machining of cadmium-plated motor cases creates cadmium-contaminated coolant. Such machining is not
routinely conducted. Any coolant from these machining operations is segregated from other waste streams and
drummed to avoid cross-contamination of waste streams.

WDC012550002.ZIP/PCJ
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TABLE 2-1
Containerized Wastes and Waste Analysis Parameters
Constituents
Hazardous Above LDRs
Waste Dec 2000 /
Waste Parameters t? UHCs to b1e March 2001
Waste Name, Description, Container, Management, Process Source Code | LDR be Analyzed analyzed Test Results
Waste Name: Cadmium Solids D006 | NWW | TCLP metals Required - -
Waste Description: Rags, gloves, etc. contaminated with cadmium (from special operations 268.48 list (no
Waste Code: D006 - cadmium dioxins/furans/
Container Type: Open-head drum pesticides)
Management: Do not combine with other wastes
Special operations such as machining or hand buffing of cadmium-plated motor cases creates cadmium
contaminated solid debris (rags, personal protective equipment (PPE), etc.). Such special operations are not routinely
conducted. Any wastes from these operations is segregated from other waste streams and drummed to avoid cross-
contamination of waste streams.
Waste Name: Chemiok/Water D001 | NWW Flash Point, Required - Toluene, Acetone,
Waste Description: Water based Chemloks only (805, 855, 8560) which may or may not be diluted with water F002, FO03, 268.48 list (no Methylene
Waste Code: Not regulated F005, TCLP dioxins / furans / Chloride
Container Type: Open-head drum metals pesticides)
Management: Do not combine with other wastes.
Do NOT add solvent based Chemlioks to this drum (they should go in Bondliner, Waste Flammable, or Paint
Related Waste drums).
Material should be tested for organic compounds due to the continued use of solvent-based Chemloks as well as
possible confusion over the term “bondiiner”. These items could lead to the disposal of solvent-based Chemioks with
the water-based materials or disposal of other bondliner (interior coating). Process knowledge will be used to
determine the constituents when waste accumulation recerds are kept. Otherwise, testing of the waste will be
conducted.
Process involves spraying water based Chemlok material (adhesive solution) on the interior of empty rocket motor
cases to improve the bond between the case and the propellant, which will be cast later. Waste material includes
residuals from spraying, water from cleaning spray equipment, and out of shelf-life material.
Waste Name: Coolant None | NWW Flash Point, Evaluate if -
Waste Description: - Machining or maintenance coolants such as Cimcool, propylene glycol, etc. TCLP metals if | RCRA triggered.
Waste Code: Not regulated triggered by
Container Type: Closed-head drum process or
Management: Do not combine with other wastes regulatory
changes.
Water based coolants (non-regulated) are used during metal machining processes. The liquid may contain leachable
levels of heavy metals depending on the particle size of the machining waste. Valenite VNT Valcool coolant must be
kept segregated from other coolants due to metals content.
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TABLE 2-1
Containerized Wastes and Waste Analysis Parameters
Constituents
Hazardous Above LDRs
Waste Dec 2000 /
Waste Parameters t1o UHCs to b‘e March 2001
Waste Name, Description, Container, Management, Process Source Code LDR be Analyzed analyzed Test Resuits
Waste Name: Corrosives (Miscellaneous) D002 | NWW pH, TCLP Required - -
Waste Description: Oakite 32, 33, 132, acids, photo developing solutions, certain boiler chemicals metals 268.48 list (no
Waste Code: D002 - corrosive dioxins / furans /
Container Type: Closed-head poly-lined drum pesticides)
Management: Do not mix products without authorization
Waste Name: Cured Resins None | NWW None Evaluate if -
Waste Description: Resins and plasticizer materials (such as Epon products or other epoxy type materials that if RCRA triggered.
contain no regulated chemicals) which have cured and hardened RCRA
Waste Code: Not regulated trig-
Container Type: Open-head drum gered,
Management: Do not mix products without authorization
Materials are unused and consolidated from their original containers to a drum to reduce disposal cost. Material
Safety Data Sheets may be used to determine hazards. Material has enough contact with moisture to begin curing
and hardening to form a solid during consolidation and storage. Waste accumulation sheets are also maintained for
drums of this waste.
Waste Name: Curing Agents None | NWW | TCLP metals if Evaluate if -
Waste Description: Materials used to cure resins or epoxies (such as DBTDA, DBTDL, Ethacure, ECA 100, if triggered by RCRA triggered.
Anchor 1115, Epon curatives (DETDA), etc.). RCRA process or
Waste Code: Not regulated trig- regulatory
Container Type: Closed-head drum gered. changes.
Management: Do not mix products without authorization
Materials are unused and consolidated from their original containers to a drum to reduce disposal cost. Material
Safety Data Sheets may be used to determine hazards. Waste accumulation sheets are also maintained for drums of
this waste.
Waste Name: ECA 100 None NWW if | TCLP metals if Evaluate if -
Waste Description: ECA 100 only RCRA triggered by RCRA triggered.
Waste Code: Not regulated trig- process or
Container Type: Closed-head drum gered. regulatory
Management: May be added to Curing Agents as appropriate. changes.

Material is unused and in its original container. Material Safety Data Sheet may be used to determine hazards.
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TABLE 2-1

Containerized Wastes and Waste Analysis Parameters

Hazardous

Constituents

Above LDRs
Waste Dec 2000 /
Waste Parameters t? UHCs to b1e March 2001
Waste Name, Description, Container, Management, Process Source Code | LDR be Analyzed analyzed Test Results
Waste Name: Flammable Liquids (Miscellaneous) F002, | NWw Flash Point, Required - -
Waste Description: Various flammable liquids F003, F002, F003, Solvent list (high
Waste Code: D001 - ignitable, FO02, FOO3 & FOO5 - listed solvents F005, F005, TCLP TOC)
Container Type: Closed-head drum D001 metals
Management: Large quantities of any specific material should be in drums for specific wastes (such as
acetone). This should be used for small quantities of various solvents, solvent based
Chemloks, efc.
Process knowledge may be used to determine the constituents when the drum contains only one material from a
specific process. However, material should be tested for organic compounds in order to determine which F listed
wastes are contained in it.
Waste Name: Flyash None | NWW | TCLP metals if Evaluate if -
Waste Description: Ash from combustion of coal in boilers if triggered by RCRA triggered.
Waste Code; Not regulated RCRA process or
Container Type: Roll-off trig- regulatory
Management: Shipment offsite for disposal gered. changes.
Ash from the combustion of coal in the steam-generating boilers is accumulated in a roll-off to be shipped offsite for
disposal.
Waste Name: Heptane D001 | NWW Flash Point, Not required -
Waste Description: Waste heptane only TCLP metals
Waste Code; D001 - ignitable
Container Type: Closed-head drum
Management: Do not combine with other wastes
Spent heptane is generated from the cleaning of composite propellant-contaminated mixing and casting equipment.
Waste Name: HP990/Water None | NWW pH, TCLP Evaluate if -
Waste Description: Solution of water and HPS 990 Sealant from Bldg 368. if metals if RCRA triggered.
Waste Code: Not regulated RCRA| triggered by
Container Type: Closed-head drum trig- process or
Management: Do not combine with other wastes gered. regulatory
Process involves the use of an ultraviolet cure epoxy resin. Composite wound units are placed in a pressurized resin changes.

bath. The resin is used to seal the porous surface of the unit. The unit is then placed in a water bath under ultraviolet
lights to cure. This water is drummed after a specific number of units have been cured to maximize curing efficiency.
The only materials that may be present in the solution are water and a mix of the cured and uncured resin that would
present no hazards.
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TABLE 2-1
Containerized Wastes and Waste Analysis Parameters
Constituents
Hazardous Above LDRs
Waste Dec 2000 /
Waste Parametersto| UHCsto b1e March 2001
Waste Name, Description, Container, Management, Process Source Code | LDR be Analyzed1 analyzed Test Results
Waste Name: Isocyanates D001, | NWW Flash Point, Required - -
Waste Description; Waste isocyanates that are not part of a bondliner system, paint system, etc. This usually Fo02 F002, F003, Solvent list (high
consists of off-spec materials for disposal and may include HDI, TDI, MDI (PAP!, Desmodur F005, TCLP TOC); TCLP
N-100, Desmodur RE), IPDI, DDI, etc. metals Metals
Waste Code: D001 - ignitable, FO02 - chlorinated solvents
Container Type: Closed-head drum
Management: Do not combine with other wastes
Materials are unused (residuals and expired shelf life) and consolidated from their original containers to a drum to
reduce disposal cost. Material Safety Data Sheets may be used to determine hazards and constituents. Waste
accumulation sheets are also maintained for drums of this waste.
Waste Name: Isopropanoi/Water Solution D001 or | NWW Fiash Point, Not required -
Waste Description: Mixture of IPA and water from RDX drying operations None TCLP metals
Waste Code: D001 - ignitable or not regulated, depending on alcohol concentration (See text
Container Type: Closed-head drum to left)
Management: Do not combine with other wastes
Process involves preparation of RDX for use. RDX is packaged wet with a water/isopropanol mixture (isopropanol is
used as an anti-freeze agent). RDX must be dried and ground to the proper size prior to being mixed in propellant.
The liquid is removed prior to grinding and drummed for disposal. RDX content of the liquid is too low to create the
characteristic of reactivity.
Waste Name: Lab Solvents F002, | NWW Flash Point, Solvent list (high | Toluene, Acetone,
Waste Description: Mixed solvents from lab operations F003, F002, FOO03, TOC) Isobutanal,
Waste Code: D001 - ignitable; FO02, FOO3 & FOOS5 - listed solvents F005, FOO05 Methylene
Container Type: Closed-head drum D001 Chloride
Management: Solvents and acids/bases should be kept separate.

Materials are residuals from analytical or research procedures. Material Safety Data Sheets may be used to
determine hazards and constituents. Waste accumulation sheets are also maintained for drums of this waste.
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TABLE 2-1
Containerized Wastes and Waste Analysis Parameters

Waste Name, Description, Container, Management, Process Source

Waste
Code

LDR

Hazardous
Waste
Parameters to

be Analyzed1

UHCs to be
1
analyzed

Constituents
Above LDRs
Dec 2000/
March 2001
Test Results

Waste Name:
Waste Description:
Waste Code:
Container Type:
Management:

Lacquer Premix with Methylene Chloride

Mixture of all materials for lacquers with other methylene chloride or nitrate esters
Foo02

Closed-head drum

Do not combine with other wastes

In order to safely transport nitroglycerin (NG), a stabilizer mixture must be added. This mixture consists of a
plasticizer and antioxidant compounds. None of the materials are regulated under RCRA. The mixture is added to
dessicators (NG containers) prior to adding methylene chloride. The dessicators are then shipped to the NG
manufacturing facility where the NG is added and the dessicators are returned to ABL. Premix may be made ahead of
time and stored prior to adding the methylene chloride. Waste is generated from mix residuals or off spec batches.
Any materials that contain methylene chioride or NG are segregated and treated separately.

D004,
Foo2

NWW

Flash Point,
F002, TCLP
metals

Solvent list

Toluene, MEK,
Methylene
Chloride

Waste Name: Lacquer Premix without Methylene Chloride

Waste Description: Mixture of all materials for lacquers other than methylene chloride or nitrate esters
Waste Code: Not regulated

Container Type: Closed-head drum

Management: Small quantities of this material may be added to Uncured Resins drums.

In order to safely transport nitroglycerin (NG), a stabilizer mixture must be added. This mixture consists of a
plasticizer and antioxidant compounds. None of the materials are regulated under RCRA. The mixture is added to
dessicators (NG containers) prior to adding methylene chloride. The dessicators are then shipped to the NG
manufacturing facility where the NG is added and the dessicators are returned to ABL. Premix may be made ahead of
time and stored prior to adding the methylene chloride. Waste is generated from mix residuals or off spec batches.
Any materials that contain methylene chloride or NG are segregated and treated separately.

None

NWW
if
RCRA
trig-
gered.

Flash Point,
F002, TCLP
metals

Required -
268.48 list (no
dioxins / furans /
pesticides)
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TABLE 2-1
Containerized Wastes and Waste Analysis Parameters
Constituents
Hazardous Above LDRs
Waste Dec 2000 /
Waste Parameters t? UHCs to b‘e March 2001
Waste Name, Description, Container, Management, Process Source Code LDR be Analyzed analyzed Test Results
Waste Name: Lead Solids D008 | NWW | TCLP metals Required - UHC: Bis (2-ethyl
Waste Description: Rags, gloves, bags, freezettes, etc. contaminated with lead salts or lead sait paste 268,48 list (no hexyl) phthalate
Waste Code: D008 - lead dioxins / furans /
Container Type: Open-head drum pesticides)
Management: Large quantities of lead salts or lead salt paste should be drummed separately from the
contaminated materials.
Lead citrate powder is used to change the burn rate properties of NG based propellants. In order to use the material,
it must be ground to the proper size and then incorporated into a paste, which is used during propellant mixing. A
paste is utilized in order to obtain a homogenous mixture without lumps. The primary generation of this waste is from
the lead citrate processing building (384). The dried lead citrate is added to a grinding unit and heptane is added. The
material is then ground to correct particle size and the heptane is evaporated off and recovered for reuse. The dried
material is then mixed with a plasticizer (polyglycol adipate, or PGA) and carbon black. The mixed material is run
through a roll mill to remove any lumps. Additional waste is generated in the propellant mixing areas when paste
containers are emptied into propellant mixes, Waste materials include rags, paint paddies, PPE, tape, containers, etc.
that become contaminated with the lead or lead paste during the process.
Waste Name: Methylene Chloride FO02 | NWW F002, TCLP Solvent list Methylene
Waste Description: Waste methylene chloride only. metals Chloride
Waste Code: F002 - chlorinated solvent
Container Type: Closed-head drum
Management: Methylene chloride that is reclaimed from Bldg 352 should be stored in poly lined closed-
head drums in case of water contamination from the recovery system
Bldg 352 Process - NG with methylene chioride is received in dessicators. The methylene chloride must be stripped
from the NG before it can be used to manufacture propellant. Air is bubbled through the liquid in the dessicators to
drive off the methylene chloride, which is much more volatile than NG. The methylene chloride vapor is captured and
condensed to control air emissions. The solvent that is condensed is collected and reused in empty dessicators that
are returned to the NG supplier for the next shipment. Solvent may be recirculated through the system to remove
moisture. If moisture level is too high and cannot be reduced, the material is disposed of.
Waste Name: Mold Release Agents (MS143/MS145) FO02 | NW Flash Point, Required - -
Waste Description: Waste halogenated solvent-based mold release agents only. W F002, FO03, Solvent list
Waste Code: F002 - chlorinated solvent F005, TCLP
Container Type: Closed-head drum metals
Management: Do not mix products without authorization

Materials are unused and consolidated from their original containers to a drum to reduce disposal cost. Waste
accumulation sheets are also maintained for drums of this waste.
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TABLE 2-1
Containerized Wastes and Waste Analysis Parameters
Constituents
Hazardous Above LDRs
Waste Dec 2000/
Waste Parameters t? UHCs to b1e March 2001
Waste Name, Description, Container, Management, Process Source Code | LDR | be Analyzed analyzed Test Resuits
Waste Name: Oakite Solution - Acidic D002 | NWW pH, TCLP Required - -
Waste Description: Qakite 32, 33, 132 solutions with a pH of 1 to 6 metals 268.48 list
Waste Code: D002 - corrosive
Container Type: Closed-head poly-lined drum
Management: Do not mix products without authorization
Pipe shop and mechanics use acidic solution to clean parts. Only material that may be introduced into the waste is
dirt and oils. Material Safety Data Sheets may be used to determine hazards.
Waste Name: Oakite Solution - Alkaline D002 | NWW pH, TCLP Required - -
Waste Description: Qakite Enprox and Inpro-Tect solutions with a pH of 8-14 metals 268.48 list
Waste Code: D002 - corrosive
Container Type: Closed-head poly-lined drum
Management: Do not mix products without authorization
Metal fabrication area uses alkaline solution to clean parts. Only material that may be introduced into the waste is dirt
and oils. Material Safety Data Sheets may be used to determine hazards.
Waste Name: Oil None | NWW Fiash Point, Evaluate if -
Waste Description: Waste motor oil, fuel oil, and hydraulic oils if TCLP metals if | RCRA triggered.
Waste Code: Not regulated RCRA | triggered by
Container Type: Closed-head drum trig- process or
Management; Do not mix products without authorization gered. regulatory
changes.
Because shops also use kerosene, varsol, or other solvents, material should be tested for solvents that may be
inadvertently added to the drum with the oils.
Waste Name: Qil Cleanup Debris None | NWW Fiash Point, Evaluate if -
Waste Description: Rags, pads, coveralls, soil, absorbent, etc. which is collected from any oil spills if TCLP metals if | RCRA triggered.
Waste Code: Not regulated RCRA | triggered by
Container Type: Open-head drum trig- process or
Management; Do not mix products without authorization gered. regulatory
changes.
Waste is generated when fuel oil or hydraulic oil spills are cleaned up. The only materials introduced into the oil
stream are adsorbents (kitty litter, etc.), rags, PPE, and other cleanup materials.
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TABLE 2-1
Containerized Wastes and Waste Analysis Parameters
Constituents
Hazardous Above LDRs
Waste Dec 2000 /
Waste Parametersto| UHCsto b1e March 2001
Waste Name, Description, Container, Management, Process Source Code | LDR be Analyzed1 analyzed Test Results
Waste Name: Oil Sludge None | NWW Flash Point, Evaluate if -
Waste Description: Thick residual oil material that settles out of oil in tanks, etc. Usually has to be physically if TCLP metals if | RCRA triggered.
cleaned out (doesn’t drain) RCRA | triggered by
Waste Code: not regulated trig- process or
Container Type: Open-head drum gered. regulatory
Management: Do not mix products without authorization changes.
Because shops also use kerosene, varsol, or other solvents, material should be tested for solvents that may be
inadvertently added to the drum with the oils.
Waste Name: Oil/Coolant None [NWW f| Flash Point, Evaluate if -
Waste Description: Mixture of waste oil and coolant RCRA | TCLP metalsif | RCRA triggered.
Waste Code: not regulated trig- triggered by
Container Type: Closed-head drum gered. process or
Management: Preferred method is to keep oils and coolants separate if possible reguiatory
changes
Because shops also use kerosene, varsol, or other solvents, material should be for tested solvents that may be
inadvertently added to the drum with the oils.
Waste Name: Oil/Solvent None | NWW | Flash Point, Evaluate if Flash Point tested
Waste Description: Waste oil of any type that may have been mixed with cleanup solvents such as varsol, if TCLP metals | RCRA triggered. at 140 °F
kerosene, etc. (solvent may make material flammable) RCRA
Waste Code: not regulated but potentially DGO - ignitable trig-
Container Type: Closed-head drum gered.
Management: Do not mix products without authorization
Because shops also use kerosene, varsol, or other solvents, material should be tested at least annually to detect
solvents that may be inadvertently added to the drum with the oils.
Waste Name: Oily Water None | NWW | Flash Point, Evaluate if -
Waste Description: Aqueous solution with oil or oily machine coolants if TCLP metals | RCRA triggered.
Waste Code: not regulated RCRA
Container Type: Closed-head drum trig-
Management; Do not mix products without authorization gered.

Material is generated primarily from oil/water separator systems for compressors. No other materials should be
introduced into the wastestream.
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TABLE 2-1
Containerized Wastes and Waste Analysis Parameters
Constituents
Hazardous Above LDRs
Waste Dec 2000 /
Waste Parameters t? UHCs to b1e March 2001
Waste Name, Description, Container, Management, Process Source Code LDR be Analyzed analyzed Test Results
Waste Name: P/E Contaminated Waste - Composite None | NWW | TCLP metals Evaluate if UHC: TCLP
Waste Description: Rags, spatulas, material containers, etc. that are contaminated with composite propeliant or if RCRA triggered. | metals below UTS
explosives, but the total quantity of P/E does not exceed approximately 10%, by weight. RCRA
(Includes heptane contaminated sawdust) trig-
Waste Code: Not regulated (blue waste ticket) gered.
Container Type: Conductive or anti-static plastic bags that are loaded into cubic yard boxes
Management: These materials must be shipped offsite for treatment and disposal
Mixing and casting propellant results in a specific quantity of the mix that adheres to the equipment and must be
cleaned out before the mixer may be used again. These materials do not contain enough propellant contamination to
meet the definition of reactivity. Composite propellant does not contain any RCRA listed wastes, nor is the heptane
used for cleaning listed. Waste logs are maintained for each bag and box of waste generated.
Waste Name: P/E Contaminated Waste - Double Base D008, | NWW F003, TCLP 268.48 list (no Acetone, MEK
Waste Description: Rags, spatulas, material containers, etc. which are contaminated with double base propellant | F003 metals dioxins / furans /
or explosives, but the total quantity of P/E does not exceed approximately 10% by weight. pesticides)
Waste Code: D008 - lead, FOO03 - acetone {yellow waste ticket)
Container Type: Conductive or anti-static plastic bags that are loaded into cubic yard boxes
Management; These materials must be shipped offsite for treatment and disposal
Mixing and casting propellant results in a specific quantity of the mix that adheres to the equipment and must be
cleaned out before the mixer may be used again. These materials do not contain enough propellant contamination to
meet the definition of reactivity. Double base propellant contains lead compounds (D008) and uses acetone (F003
listed) for cleanup. Waste logs are maintained for each bag and box of waste generated.
Waste Name: P/E Contaminated Waste - Hybrid FOO3 | NWw F0o3, TCLP Regquired - .
Waste Description: Rags, spatulas, material containers, etc. that are contaminated with hybrid propeliant or metals 268.48 list (no
explosives, but the total quantity of P/E does not exceed approximately 10% by weight. dioxins / furans /
Waste Code: F0O03 - acetone (yellow waste ticket for nitrate ester based hybrids) or not regulated (blue pesticides)
waste ticket for AP-based hybrids)
Container Type: Conductive or anti-static plastic bags that are loaded into cubic yard boxes
Management: These materials must be shipped offsite for treatment and disposal

Mixing and casting propellant results in a specific quantity of the mix that adheres to the equipment and must be
cleaned out before the mixer may be used again. These materials do not contain enough propellant contamination to
meet the definition of reactivity. Hybrid propellant does not contain any RCRA listed wastes. Composite based hybrids
use heptane (which is unlisted) for cleaning. Double base hybrids use acetone (F003 listed) for cleaning. Waste logs
are maintained for each bag and box of waste generated.
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TABLE 2-1
Containerized Wastes and Waste Analysis Parameters
Constituents
Hazardous Above LDRs
Waste Dec 2000 /
Waste Parametersto| UHCsto bIe March 2001
Waste Name, Description, Container, Management, Process Source Code LDR be Analyzed1 analyzed Test Results
Waste Name: Paint Related Waste Material (liquid) FO03, | NWW Flash Point, Required - Toluene,
Waste Description; Paints (1 or 2 part types, including epoxies, polyurethanes, and other topcoats, primers, F005, F003, FO05, 268.48 list (no Acetone, MEK
etc.), thinners (including solvents used for thinning which may not be a trade name thinner D001, TCLP metals | dioxins /furans/ | TCLP metals not
product) D007, pesticides) tested.
Waste Code: D001 - ignitable; D007 & D008 - chromium or lead ; FO03 & FOO5 - listed solvents D008
Container Type: Closed-head drum
Management
Paint is mixed and sprayed on exterior surface of either empty or propellant containing rocket motor cases. Waste
consists of either residual paint that was mixed and not needed and off-spec or out of shelf-life paints. Material Safety
Data Sheets may be used to determine hazards. Waste accumulation sheets that indicate the materials added to the
drums are also maintained on this material.
Waste Name: Paint Related Waste Material (solid) FO03, | NWW Flash Point, Required - Toluene, MEK,
Waste Description: Paint booth filters, rags, other solid items such as mixing cups, etc. which are contaminated F005, F0Q3, FO05, 268.48 list (no Ethylbenzene,
with paint D007, TCLP metals | dioxins / furans / Xylenes, 1,2-
Waste Code: D007 & D008 - chromium or lead ; FOO3 & FOO5 - listed solvents D008 pesticides) Dichloro-ethane,
Container Type: Open-head drum Naphthalene, Di-
Management; Mixing cups which have been wiped clean or rinsed clean with solvent may be disposed of in n-butyi phthalate,.
ordinary trash TCLP for Cr
needed.
Paint is mixed and sprayed on exterior surface of either empty or propellant containing rocket motor cases. Waste
consists of rags, PPE, containers, and used paint booth filters contaminated with paint. The debris would be
contaminated with the same materials that have been added to the liquid paint waste drums. Material Safety Data
Sheets may be used to determine hazards.
Waste Name: Solvent-Contaminated Rags FO03, | NWwW F003, FO05 Required - -
Description: Rags contaminated with solvents from composite structure clean-up FO05 Solvent List
Waste Code: FOO03 & FOO05 - solvents
Container Type: Plastic bags that are loaded into cubic yard boxes
Management; These materials must be shipped offsite for treatment and disposal

Rags are generated from hand cleaning operations of winding equipment and solvents may include isopropyl alcohol,
toluene, MEK, acetone, or other F003, FOO5, or non-listed solvents.
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Materials are unused and consolidated from their original containers to a drum to reduce disposal cost. Material
Safety Data Sheets may be used to determine hazards. Material may have had enough contact with moisture to begin
curing and hardening to form a solid during consolidation and storage. Waste accumutation sheets are also
maintained for drums of this waste.

DRAFT
TABLE 2-1
Containerized Wastes and Waste Analysis Parameters
Constituents
Hazardous Above LDRs
Waste Dec 2000 /
Waste Parametersto| UHCsto b1e March 2001
Waste Name, Description, Container, Management, Process Source Code LDR be Analyzed1 analyzed Test Results
Waste Name: Styrene & Inhibitors None | NWW | Flash Point, Evaluate if -
Waste Description: Waste styrene monomer, or styrene mixed with cobalt octoate, Santoflex, and MEKP if TCLP metals if | RCRA triggered.
Waste Code: Not regulated RCRA| triggered by
Container Type: Closed-head drum trig- process or
Management: gered. regulatory
changes.
Materials are unused and consolidated from their original containers to a drum to reduce disposal cost. Material Safety
Data Sheets may be used to determine hazards. Waste accumulation sheets are maintained for drums of this waste.
Waste Name: Trichloroethylene Fo02 | NWW Flash Point, Required - -
Waste Description: Waste trichloroethylene only F003, FO05, Solvent list
Waste Code: F002 - chlorinated solvent TCLP metals
Container Type: Closed-head drum
Management: Do not mix products without authorization
Materials are unused and consolidated from their original containers to a drum to reduce disposal cost. Material
Safety Data Sheets may be used to determine hazards. Waste accumulation sheets are also maintained for drums of
this waste.
Waste Name: Tumbler Water None | NWW | TCLP metals if Evaluate if -
Waste Description: Water containing detergent, cutting oils, and sediment from aluminum deburring operations it triggered by RCRA triggered.
Waste Code: Not regulated RCRA process or
Container Type: Closed-head drum trig- regulatory
Management: Do not mix products without authorization gered. changes.
Material consists of an aqueous detergent solution that is used in tumbling machines to de-burr metal parts. Used
tumbler water is accumulated in a vertical 3000-gallon polyethylene tank or drums dependent upon production needs.
The waste is removed from the tank or drums by vacuum truck to be transported to an industrial wastewater pre-
treatment facility.
Waste Name: Uncured Resins None | NWW | Flash Point if Evaluate if .
Waste Description: Plasticizer or resinous materials such as R45M, Rucoflex, etc. that are still in a liquid form if triggered by RCRA triggered.
Waste Code: Not regulated RCRA process or
Container Type: Closed-head drum trig- regulatory
'| Management: Do not mix products without authorization gered. changes.
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TABLE 2-1
Containerized Wastes and Waste Analysis Parameters
Constituents
Hazardous Above LDRs
Waste Dec 2000 /
Waste Parametersto; UHCsto b‘e March 2001
Waste Name, Description, Container, Management, Process Source Code LDR be Analyzed1 analyzed Test Results
Waste Name: Used Grit D006, | NWW | TCLP metals Required - -
Waste Description: Used grit-blasting material D007, 268.48 list (no
Waste Code: Not regulated or D006, D007, D008 D008 dioxins / furans /
Container Type: Open-head drum pesticides)
Management: If any special blasting is conducted (such as stripping cad-plated cases, etc.) grit is held,
sampled, and analyzed prior to disposal.
Various types of metal cases are grit-blasted in different areas on site. Previous analysis of grit has not shown any
metals levels close to the TCLP limits.
Waste Name: Valenite VNT Valcool Coolant D007, | NWW | TCLP metals Required - -
Waste Description: Used Valcool coolant from broaching machine operations Doos 268.48 list (no
Waste Code: D007 & D008 — chromium, lead dioxins / furans /
Container Type: Closed-head drum pesticides)
Management: Segregate from other coolants in closed head drums
Valcool coolant from broaching machines picks up chromium and lead from machining operations and must be
segregated from other coolants and treated separately. Drums are sent offsite from disposal.
Waste Name: Varsol D001 | NWW Flash Point, Not required -
Waste Description: Waste varsol only TCLP metals
Waste Code: D001 - ignitable
Container Type: Closed-head drum
Management: Varsol may be added to a Waste Flammable drum as appropriate.
Maintenance shops use varsol to clean oily parts. Only material that may be introduced into the waste is dirt and oils.
Material Safety Data Sheets may be used to determine hazards.
Waste Name: Versatec Developer Solution D001 | NWW Flash Point, Not required - -
Waste Description: Solution from drafting equipment only TCLP metals
Waste Code: D001 - ignitable
Container Type: Closed-head drum
Management; Versatec may be added to a Waste Flammable drum as appropriate.

Drafting department equipment uses Versatec Developer Solution for printing drawings. Residual material is
consolidated from its original containers to a drum to reduce disposal cost. Material Safety Data Sheets may be used
to determine hazards.
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TABLE 2-1
Containerized Wastes and Waste Analysis Parameters
Constituents
Hazardous Above LDRs
Waste Dec 2000 /
Waste Parameters t? UHCs to b1e March 2001
Waste Name, Description, Container, Management, Process Source Code LDR be Analyzed analyzed Test Results
Waste Name: Watershield D001, | NWW | pH, Flash Point, Evaluate if Chromium,
Waste Description: Watershield (with or without water added) only D008, TCLP metals. | RCRA triggered. Cadmium
Waste Code: D001 - ignitable, D006 — Chromium, D007 - Cadmium D007
Container Type: Closed-head drum
Management: NO other mold release materials shall be added to this material.

Water based mold release is applied to parts in a dip tank. The parts are then oven dried to remove any moisture,
The mold release prevents propellant from sticking to the mold parts so they can be removed once the propellant is
cured. Residual or off spec material is consolidated from its criginal containers to a drum to reduce disposal cost.
Material Safety Data Sheets may be used to determine hazards.

WW = (Wastewater), NWW (Non-Wastewater), NA = Not Applicable

GENERAL NOTE: Some entries for specific materials state that they may be added to another drum (Waste Flammable, Bondliner, etc.) as appropriate. This means there is only a
small quantity of the material to be disposed of and there is no reason to have an entire drum in that area for that one material. For example, a painting area has a quart of acetone
to dispose of. They have a Waste Paint drum, but no acetone drum since this is not a usual occurrence. Therefore, they may add the acetone to the Waste Paint drum since

acetone is a constituent of the paint waste.
Note 1: Required = Testing to be accomplished.
Note 2: TS = Treatment Standard, UTS = Universal Treatment Standard

UHCs: Analysis for selected waste streams is required for the underlying hazardous constituents found in 40 CFR 268.48. Analysis for dioxins, furans, and/or pesticides is excluded
for selected wastes as indicated. Analysis for the solvent list (below) is required for selected waste streams in lieu of full UHC analysis.

Solvent List: acetone, benzene, n-butyl alcohol, carbon disulfide, carbon tetrachloride, chlorobenzene, o-, m-, and p-cresol, cyclohexanone, o-dichlorobenzene, ethyl acetate, ethyl
benzene, ethyl ether, isobutyl alcohol, methanol, methylene chloride, MEK, MIBK, nitrobenzene, pyridine, tetrachloroethylene, toluene, 1,1,1-trichloroethane, 1,1,2-trichloroethane,

1,1,2-trichloro-1,2,2-trifluoroethane, trichloroethylene, trichlorofluoromethane, xylenes
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TABLE 2-2
Analytical Methods
Waste Code Parameters Analytical Methods
D001 Flashpoint ASTM D93-99a or ASTM D3278-96e1
D002 pH SW-846 1110 or SW-846 9040B
D004 to D043 TCLP SW-846 1311

D004 Arsenic SW-846 6010B, SW-846 7060A, or SW-846 7061A
D005 Barium SW-846 6010B, SW-846 7080A, or SW-846 7081
D006 Cadmium SW-846 6010B, SW-846 7130, or SW-846 7131A
D007 Chromium SW-846 60108, SW-846 7190, or SW-846 7191
D008 Lead SW-846 6010B, SW-846 7420, or SW-846 7421
D009 Mercury SW-846 7470A or SW-846 7472
D010 Selenium SW-846 60108, SW-846 7740, or SW-846 7741A
D011 Silver SW-846 6010B, SW-846 7760A, or SW-846 7761
D018 Benzene SW-846 8021B or SW-846 8260B
D019 Carbon tetrachloride SW-846 8021B or SW-846 8260B
D021 Chlorobenzene SW-846 8021B or SW-846 8260B
D022 Chloroform SW-846 8021B or SW-846 8260B
D023 0-Cresol SW-846 8041 or SW-846 8270C
D024 m-Cresol SW-846 8041 or SW-846 8270C
D025 p-Cresol SW-846 8041 or SW-846 8270C
D026 Cresot SW-846 8041 or SW-846 8270C
D027 1,4-Dichlorobenzene SW-846 8041 or SW-846 8270C
D028 1,2-Dichloroethane SW-846 8021B or SW-846 8260B
D029 1,1-Dichloroethene SW-846 8021B or SW-846 8260B
D030 2,4-Dinitrotoluene SW-846 8091 or SW-846 8270C
D032 Hexachlorobenzene SW-846 8081A or SW-846 82700
D035 Methy! ethyl ketone SW-846 8021B or SW-846 82608
D036 Nitrobenzene SW-846 8091 or SW-846 8270C
D038 Pyridine SW-846 8091 or SW-846 8270C
D039 Tetrachloroethene SW-846 8021B or SW-846 8260B
D040 Trichloroethene SW-846 8021B or SW-846 8260B
D041 2,4,5-Trichlorophenol SW-846 8041 or SW-846 8270C
D042 2,4,6-Trichlorophenol SW-846 8041 or SW-846 8270C
D043 Vinyl chloride SW-846 8021B or SW-846 8260B
F001 VOCs SW-846 8021B or SW-846 8260B
F002 VOCs SW-846 8021B or SW-846 8260B
F003 VOCs SW-846 8021B or SW-846 8260B
F005 VOCs SW-846 8021B or SW-846 8260B

References

1. Waste Analysis at Facilities That Generate, Treat, Store, and Dispose of Hazardous Wastes:
A Guidance Manual; USEPA OSWER 9938.4-03, April 1994
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SECTION D

Process Information [40 CFR 270.15, 270.23,
264.170 through 264.178, and 264.601]

Section D provides information on the design and operation of the ABL hazardous waste
storage buildings and the Burning Grounds, including the burn pans and the rocket motor
tie-down unit. Descriptions are provided for all these units. This section also includes a
description of recordkeeping requirements.

D-1 Containers [40 CFR 270.15 and 264.170 through 264.178]

ATK stores hazardous waste in containers. Currently, waste is stored at Building 366.
Building 810 will be used for waste storage after permit issuance.

Building 366. Building 366 is approximately 100 ft long and 75 ft wide and is covered with a
roof. The sides of the building are open. The container storage area consists of two sets of
concrete cells that are raised above the ground. Each set contains 20 cells, each with
dimensions of 9 ft 3 in. long by 6 ft wide by 6 ft 3 in. in deep.

Building 810. The lab pack storage building is metal-sided structure with a concrete
foundation. The inside dimensions of the building are 19 ft 4 in. by 15 ft 4 in., with a 10 ft
ceiling. Secondary containment is provided by nine portable polyethylene containment
modules placed within the building. Four of these modules are 8 ft 4 in. by 4 ft 5 in.; three
are 6 ft 6 in. by 4 ft 5 in. and two are 4 ft 5 in. by 2 ft 8 in. Each containment module is
topped with a rigid grate designed to ensure waste containers do not contact any liquids
collected by the containment modules.

D-a Containers with Free Liquids
D-1a(1) Description of Containers [40 CFR 264.171, 264.172, and 270.14(b)(1)]

The container storage units are or will be used for storage of both hazardous and
nonhazardous waste. The Building 366 hazardous waste storage area is designed to store a
maximum of 320 drums within 40 diked cells (i.e., eight drums per cell). The containers are
typically either 45-gallon or 55-gallon drums. Building 810 is designed primarily to store
containerized wastes (typically in quantities less than 5 gallons) in preparation for lab
packing, to prepare lab packs for shipment, and to store the lab packs. These wastes are
typically expired lab chemicals, stored in the original containers until lab packed. Maximum
capacity is forty-four 55-gallon drums and four 21-gallon drums. All waste drums meet
DOT specifications for the waste stored in the drums and are in good condition. “Good
condition” means without significant rust, apparent structural defects, or leaks. Low-carbon
steel drums that are compatible with the wastes generated on site are typically used for all
wastes, except Burning Grounds ash and corrosive wastes. Burning Grounds ash is typically
stored in 45-gallon polyethylene drums that allow the drum and its contents to be shredded
for incineration when sent off site for disposal. Corrosive wastes are stored in polyethylene-
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lined drums or other corrosion-resistant containers. Obsolete labels are removed from
previously used drums. No drums that may have held incompatible materials are used for
waste storage.

D-1a(2) Container Management Practices [40 CFR 264.173]

Procedures for transporting, handling, storing, and closing containers include provisions to
ensure that containers are not opened, handled, or stored in a manner that may rupture the
containers. Persons engaged in hazardous waste operations are trained in the applicable
procedures. Containers are moved with hand trucks, drum handlers, forklifts, or trucks with
hydraulic tailgates, depending on the job task.

Container management practices include the following:

* Containers and drums are transported to and handled at the storage areas only by
designated, trained personnel.

¢ Only trained drivers operate forklifts. Forklifts enter Building 366 from the ramp at the
north end of the building.

» Containers will typically be placed into Building 810 by hand. There is a small internal
ramp to accommodate a hand truck.

* Designated tools and equipment will be used for moving drums (e.g., forklift) or for
opening and closing drum bungs and lids.

» Containers are not opened except to add or remove wastes and to obtain samples.

*  Weekly inspections are performed to verify that drums are closed and in good
condition.

* Drums to be transported off site are inspected for the following: they are DOT approved
for hazardous waste; they are visually in good condition; they contain sufficient
freeboard; they are securely closed and properly labeled; identification tag number and
drum labels agree with the waste log; and they are labeled with the accumulation date.

In Building 366, containers are stored on steel skids, and a maximum of eight drums are
stored in each of the 40 diked cells. Waste containers are not stacked. Cells are separated by

concrete lips and the two rows of cells are separated by a center aisle approximately 20 ft
wide.

In Building 810, containers will be stored directly on the portable containment units or on
portable shelving units, depending on the size of the container. Materials such as out of date
lab chemicals will be stored in their original containers prior to being packaged for off site
shipment. Waste containers will not be stacked.

D-1a(3) Secondary Containment System Design and Operation [40 CFR 270.15(a)(1),
264.175(a), and 264.175(d)]

Building 366. The storage area design provides secondary containment well in excess of the
volume of the largest container stored and/or in excess of the 10 percent of the entire
volume stored. The area consists of two sets of concrete cells that are raised approximately
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4 in. above the ground. Each set contains 20 cells, each with dimensions of 9 ft 3 in. long by
6 ft wide 6 ft 3 in. deep. The separate, diked cells allow incompatible wastes to be
segregated.

Building 810. The area consists of nine sets of portable containment modules that are placed
on the concrete floor of Building 810. These modules consist of:

» Four large containment modules that can each hold eight drums. Each module is
100 in. long, 53 in. wide, and 6 in. deep. The sump capacity of the eight-drum
containment module (according to the manufacturer) is 73 gallons.

¢ Three mid-sized containment modules that can each hold six-drums. Each module is
76 in. long, 53 in. wide, and 6 in. deep. The sump capacity of the six-drum containment
module (according to the manufacturer) is 61 gallons.

e Two small containment modules that can each hold two-drums. Each module is
53 in. long, 29 in. wide, and 6 in. deep. The sump capacity of the two-drum containment
module (according to the manufacturer) is 21 gallons. The separate containment
modules allow incompatible wastes to be segregated. No containers larger than 21
gallons will be stored on the two-drum containment modules.

The storage area design provides secondary containment either in excess of the volume of
the largest container stored or greater than 10 percent of the total volume stored.

D-1a(3)(a) Requirement for the Base or Liner to Contain Liquids [40 CFR 264.175(b)(1)]
Building 366. The concrete forming the floor in the cells will be free from cracks or gaps.
The concrete is resistant to precipitation (e.g., runoff) and the wastes stored at the unit. The
concrete is compatible with the waste and would not be adversely affected by contact with
the waste. A roof to keep precipitation out of the cells covers the entire storage area. A 6-mil
polyethylene vapor barrier was installed under the concrete at the storage area.

Building 810. The portable containment modules in Building 810 are formed from a single
piece of polyethylene and are free from cracks and gaps. They are compatible with and
resistant to all materials stored within the unit. The building is completely enclosed and
prevents precipitation from entering the containment modules. No waste containers will be
positioned to straddle two containment modules, thereby ensuring that any leaks or spills
are contained within a single containment module.

D-1a(3)(b) Containment System Drainage [40 CFR 270.15(a)(2) and 264.175(b)(2)]

Building 366. Each cell in the storage area contains steel skids that are used to keep
containers from direct contact with the base. The roof over the unit prevents run-on into the
containment system and prevents the accumulation of precipitation in the cells. Checking
for the presence or absence of standing liquid or other foreign residue in the cells is a
weekly inspection item.

Building 810. Each containment unit in the storage area contains rigid grates that are used
to keep containers from direct contact with the container base. The roof and walls prevent
run-on into the containment units. Checking for the presence or absence of standing liquid
or other foreign residue in the containment areas will be a weekly inspection item.
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D-1a(3){c) Containment System Capacity [40 CFR 270.15(a)(3) and 264.175(b)(3)]

Building 366. Each cell accommodates eight drums and has a gross containment volume of
28.9 cubic feet (ft3) (9.25 ft long by 6 ft wide by 6.25 in. deep). The largest container that is
stored is a 55-gallon drum. The volume of the steel skids is no more than 0.3 ft3 per cell. The
displacement of each drum (to a height of 6.25 in.) is 1.5 f13. The net containment volume
(calculated as gross containment volume minus skid volume minus displacement volume of
seven drums) is 18.1 ft3 (135 gallons) per cell. The containment system capacity of

135 gallons is sufficient to contain the volume of the largest container (55 gallons) or

10 percent of the volume of all containers (44 gallons). The calculation of containment
volume is as follows:

Capacity = gross containment volume (28.9 ft3) — skid volume (0.3 ft3) - volume of 7 drums
(7 by 1.5 ft3) = 18.1 ft3by 7.48 gal/ft3 = 135 gallons

Building 810. Containment capacity for each module is as follows:

» Each of the largest of the three containment modules in the Building 810 lab pack
storage unit has a containment volume of 73 gallons. The largest module has a storage
capacity of eight 55-gallon drums. The containment volume of 73 gallons is larger than
the volume of the largest container (55 gallons) or 10 percent of the volume of all
containers (44 gallons).

* The mid-sized modules have a containment volume of 61 gallons. The containment
volume of 61 gallons is larger than the volume of the largest container (55 gallons) or
10 percent of the volume of all containers (33 gallons).

¢ The smallest modules have a containment volume of 21 gallons. The containment
volume of 73 gallons is larger than the volume of the largest container (limited to
21 gallons or less by procedure) or 10 percent of the volume of all containers (11 gallons).

D-1a(3)(d) Control of Run-On [40 CFR 270.15(a)(4) and 264.175(b)(4)]
Building 366. The cells are raised above ground level which prevents run-on. In addition,
the storage pad is slightly elevated from the surrounding area and covered with a roof.

Building 810. The building is totally enclosed, preventing run-on. In addition, the
containers are raised above ground level which prevents run-on.

D-1a(3)(e) Removal of Liquids from Containment System [40 CFR 270.15(a)(5) and
264.175(b)(5)]
Spilled or leaked waste and any accumulated rain or snow is removed from the containment
system to prevent overflow. Personnel trained in hazardous waste cleanup procedures clean
up spilled or leaked waste. Any cleanup materials are collected and added to containers
storing similar wastes. If necessary, accumulated liquid can be removed from the cells or
containment units by pumping or using an absorbent pad. Liquids removed would be
transferred into a drum. Accumulated liquids would be analyzed for the waste constituents
stored in the cells containing standing liquids, if knowledge of the wastes stored were not
adequate to characterize the liquid.
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D-ib Containers Without Free Liquids
D-1b(1) Test for Free Liquids [40 CFR 270.15(b)(1)]

All containerized hazardous waste is managed as if it contained free liquid. Therefore,
wastes are not tested to determine whether they contain free liquid.

D-1b(2) Description of Containers [40 CFR 264.171 and 264.172)

The containers used for waste without free liquids are the same as those for waste with free
liquids, as discussed in Section D-1a(1).

D-1b(3) Container Management Practices [40 CFR 264.173]

Container management practices used for waste without free liquids are the same as those
for waste with free liquids, as discussed in Section D-1a(2).

D-1b(4) Container Storage Area Drainage [40 CFR 270.15(b)(2) and 264.175(c)]

Containers without free liquids are stored within the secondary containment structure
described in Section D-1a(3).

D-2 Tank Systems [40 CFR 270.16 and 264.191 through
264.200]

There are no hazardous waste storage tanks at ABL. Therefore, this section is not applicable.

D-3 Waste Piles [40 CFR 270.18 and 264.250 through 264.259]

There are no hazardous waste piles at ABL. Therefore, this section is not applicable.

D-4 Surface Impoundments [40 CFR 270.17 and 264.220
through 264.231]

There are no hazardous waste surface impoundments at ABL. Therefore, this section is not
applicable.

D-5 Incinerators [40 CFR 270.19 and 264.340 through 264.351]

There are no hazardous waste incinerators at ABL. Therefore, this section is not applicable.

D-6 Landfills [40 CFR 270.21 and 264.300 through 264.317]

There are no hazardous waste landfills at ABL. Therefore, this section is not applicable.
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D-7 Land Treatment [40 CFR 270.20 and 264.270 through
264.283] -

There are no hazardous waste land treatment units at ABL. Therefore, this section is not
applicable.

D-8 Miscellaneous Units [40 CFR 270.23 and 264.600 through
264.603]

The Burn Pan Units, including the Rocket Motor Tie Down Unit is a miscellaneous
treatment unit.

D-8a Description of Miscellaneous Units

Location

Thermal treatment is conducted at the Burning Grounds that encompasses an area of

8 acres. A total of seven burn pans will be used for thermal treatment. There are currently
six pans at the Burning Grounds identified as A, B, C, D, E, and F. One additional pan (A")
will be installed and is included in this permit application. Pans E and F will remain at their
existing location. Pans A, B, C, and D will be moved to a new location within the Burning
Grounds. Figure D-1 shows the proposed pan locations. A rocket motor tie-down unit also
will be installed at the Pan E location. For safety purposes, Pans D, E, and F will not be used
whenever rocket motors are treated.

Design and Construction

The burns pans range from 6 to 9 ft long, 9 to 12 ft wide, and 1 ft deep. The pans are made
from %4-in. thick seam welded carbon steel or stainless steel to prevent warping during
burning operations. The condition of the existing pans has deteriorated and shown signs of
corrosion. In order to avoid pan deterioration over time, the new pan (A’) will be
constructed of %-in. stainless steel. The existing pans might be upgraded by replacing them
with %-in. stainless steel pans. The new pans will be lined with 4 in. of coarse sand overlain
with 10 in. of soil. Each burn pan will have a sump in one comer that facilitates drainage
and removal of accumulated water. Two steel I-beams will be welded to the bottom of each
pan to elevate the pan and provide additional structural rigidity. Asphalt pads will be
installed for the pans and located approximately 100 to 150 ft apart. Figure D-2 shows the
conceptual design of the burn pans and pads.

ABL uses a mobile cover to protect each pan. The pan covers are made of an aluminum
super-structure with a corrugated aluminum cover. It is used to prevent rainfall from
collecting in the burn pan and prevent wind dispersion of treatment residue. The cover is
placed over each burn pan when safe to approach after treatment (during normal business
hours) and in times of inclement weather. The roof of the structure is pitched from side to
side to shed precipitation. The overall structure is mounted on four wheels. To prevent the
mobile covers from being blown around, the covers can be secured to the burn pans.
Figure D-3 shows the conceptual design of the burn pan covers.
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Certain whole rocket motors may be treated in the tie-down device. Vertical (approximately
80°) tie-down devices will be used. Figure D-4 shows conceptual section views of the burn
pans, support walls, earth embankment, and tie down-devices.

Design and Construction Schedule

The schedule for the Burning Grounds upgrade is as follows:

Action Timeframe
Submit Construction Schedule 30 days after the effective date of the permit
Submit Air Permit Application 60 days after the effective date of the permit

Submit Detailed Design and Specifications 60 days after the effective date of the permit
and CQAP — Begin Phased Construction

Submit Progress Reports 60 days after issuance of the Air Permit and
quarterly thereafter

Submit Construction Certification(s) 45 days after completion of each phase
Complete Construction 360 days after beginning construction
Submit Final Construction Certificate 45 days after completion of construction

The facility may choose not to construct all upgraded pans during this construction period
and will continue to use the existing pans. Other pans may be upgraded later. The upgraded
pans will be operated only after the pan upgrade is completed and certified.

Operation

Open burning at ABL is conducted in above-ground pans as discussed in Section D-8a. The
steel burn pans contain a layer of clay or sand to act as a refractory material to maintain the
integrity of the pan during the very high temperature burning operation. Wastes are spread
across the top of the refractory material. The combustion process may, under some
conditions, leave small amounts of partially unburned material on the pan. After a cool
down period, these solids are incorporated into the next burn operation. Precipitation on the
burning pans collects inside the pan sump. The water provides an additional degree of
protection for the pans during the burning cycle. Operation of the Burning Grounds will be
conducted under specified conditions as described in Table D-1. These conditions were
established based on the air modeling (see Appendix A) and the risk assessment (see
Appendices B and C) results.

Maintenance

Maintenance of burn pans and associated equipment generally consists of repair or
replacement of damaged parts or the soil liner in the pan. Pre-burning and post burning
maintenance activities are conducted at the Burning Grounds. All ash/residue in the pans
accumulated during the burning operations is collected, tested, and disposed of properly.
Excess water collected in the pans is removed from the burn pan sump using a small plastic
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bucket, pump, or other suitable method and is placed into a container. The contents of the
container are transferred to a DOT-approved closed-top drum. The drum is labeled and
accumulated at the Burning Grounds. It is kept closed, except when waste is added or
removed. When the drum is filled, it will removed from the Burning Grounds within 3 days
and taken to the Hazardous Waste Storage Facility at Building 366. Otherwise the drum will
be directly shipped offsite. A sample of the water is analyzed for acetone and TCLP metals
after the drum has been filled. Section C, Attachment C-1, Table 1-1 provides details on
sampling and analysis of water accumulated in the pans.

Monitoring

The early stages of the OB event is monitored, visually, by facility personnel from the
bunker area.

Inspection

Before and after treatment, each burn pan is visually inspected for leaks. The integrity of the
pans is checked to determine if any leaks or spills of P/E waste or treatment residues have
occurred. Any ejected material is collected and placed back into the burn pan for treatment
in the next burn if it is an untreated waste or into a container if it is a treatment residue. The
cover is placed over the burn pan until the next event. Detailed inspection procedures are
described in Section F-2.

D-8b Waste Characterization [264.601(a), 264.601(b)(1), 264.601(c)(1)]

The Burning Grounds is used to treat reactive hazardous waste including propellants,
explosives, and materials containing P/E waste. Materials burned at ABL consists of waste
explosive materials from manufacturing, any excess compounded propellant or explosive,
in either uncured or cured conditions, uncured or cured P/E that is off-specification for
reasons such as deviation from composition, physical, ballistic, or configuration product
specifications, and solvents and saw dust contaminated with propellants or explosives.
Typical concentrations of energetic material constituents in the waste are listed in Table C-3.

Open burning of P/E wastes in the burn pans at the Burning Grounds generates ash
(treatment residue) and emissions to the air. The physical form of the treatment residue is
distinctly different from the unburned P/E waste. The treatment residue is a dark, coarse-
grained material. The unburned P/E wastes have physical forms, such as liquid absorbed
onto sawdust, thick dough-like substance, solid rubber-like material, powdered crystalline
solid, and granular crystals, depending on the waste being treated.

D-8¢ Treatment Effectiveness

The effectiveness of OB treatment is addressed by the following studies and air models:
Emission Factors for the Disposal of Energetic Material by Open Burning and Open Detonation
(Mitchell and Suggs, August 1998), SNL Report (SNL, December 1996), POLU13 (U.S. Naval
Surface Warfare Center), and Open Burning Open Detonation Model (OBODM) (Bjorklund et
al., 1998). A database of emission factors applicable to the OB (routinely used to destroy
surplus or unserviceable energetic materials) was constructed and validated using
emissions data from 16 energetic materials which were burned in a 930 m’ chamber called a
BangBox (Mitchell and Suggs, 1998). Additionally, emission factors exist from an emissions
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test using waste streams intended to be characteristic of ABL Burning Ground Activities, as
part of the SNL 1996 air pathway risk assessment (SNL, 1996). Emissions data presented in
the SNL Report were collected from test burns conducted in the SNL Air Emissions Test
Chamber.

POLU13 is an update of the original POLU10 computer model published by the Department
of the Navy’s Ordnance Environmental Support Office. The POLU10 model is a modification
of the Propellant Evaluation Program, written at the Naval Weapons Center, China Lake,
California. The POLU13 model has the ability to calculate pollution products under the
special conditions encountered in the open detonation and OB of explosives and propellants.
The POLU13 model calculates products associated with the combustion of propellants and
other energetic materials contained within the munitions. The model requires material
ingredient data (constituent information) and material weight-to-air ratios as input data. The
output file contains a calculated mass for each predicted combustion product.

OB procedures are normally used to dispose of propellants. The BangBox study shows that
the following four parameters are statistically consistent across all explosive items
detonated and burned in an unconfined state:

o 9%C as COx,
e %CO/COx,
e %N as NOx,
o  %NO/NOx

The emission products from most energetic materials destroyed by OB will be adequately
represented by the following analytes: CO2, CO, NO, NO2, total saturated hydrocarbons
(e.g., ethane, propane, butane), acetylene, ethylene, propene, benzene, toluene, and
particulate. (Mitchell and Suggs, August 1998).

The Open Burn/Open Detonation Dispersion Model (OBOD-M) (Bjorklund et al., 1998) was
developed at the U.S. Army Dugway Proving Ground and was designed to evaluate the
potential air quality impacts associated with OB and open detonation activities using
empirical emission factors obtained from measurements (e.g., BangBox) or predicted by a
products of combustion model (e.g., POLU13). The emission factors define the quantities of
pollutants released per unit mass of material burned or detonated. OBOD-M calculates the
downwind transport and dispersion of the pollutants using cloud rise and dispersion model
algorithms from existing dispersion models.

Dispersion modeling of emissions to the air from OB of propellants and explosives on the
Burning Grounds at ABL was conducted using the above-referenced studies and model as
input data into the OBOD-M. The results of the site-specific air dispersion modeling are
included as Appendix A, Air Modeling Results.

D-8d Environmental Performance Standards for Miscellaneous Units

D-8d(1) Protection of Groundwater and Subsurface Environment [40 CFR 264.601(a), 270.23(b)
and (c)]

This section addresses the protection of groundwater and the subsurface environment
associated with the operations of the Burning Grounds as a permitted unit.
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D-8d(1)(a) Environmental Assessment [40 CFR 264.601(a), 270.23(b) and (c)]
D-8d(1)(a)-1 Waste Characteristics and Volume, Including Potential for Migration through Soils,
Liners, or Other Containing Structures
Waste from the propellant operations are energetic and are treated on-site via burning on
above-ground pans. The propellant wastes consist of the propellant and solvents associated
with removal of the propellant from the mixing and casting equipment and from rocket
motor treatment. Wastes from finished motor assembly operations are also energetic and
managed onsite via burning in above-ground pans. Wastes from motor casing preparation
are typical of those associated with metals machining and surface preparation. These
materials are segregated, containerized and transported offsite for treatment or disposal at
properly permitted facilities. Propellants are grouped by their ingredients into categories.
The categories are:

¢ Aluminized Composite Propellants (principally aluminum and ammonium perchlorate)

¢ Non-Aluminized Composite Propellants (principally ammonium perchlorate,
ammonium nitrate and polymer binder consisting of polybutadiene)

e Double Base Propellants (principally RDX or HMX, with lesser quantities of
nitroglycerine or nitrocellulose, bismuth and/or tin, and/or 1 to 2 percent lead salts)

» Plastic-bonded Explosives (principally RDX or HMX, aluminum and various synthetic
binder materials)

Other materials that will be treated via burning on above-ground pans include paper, wood
chips and scraps, plastics, cotton rags, cardboard, acetone and acetone/sawdust (50/50
mixture). Section C of this Part B application contains detailed information on the physical
and chemical characteristics of the wastes treated at the Burning Grounds.

Section D-8d(3)(a) contains detailed information on maximum quantity of wastes treated.
The Burning Grounds will have a maximum annual throughput of 300,000 lbs/ year for any
single waste stream, and a total maximum annual throughput of 300,000 lbs/year. The
potential for future migration of wastes or waste constituents is considered to be low based
on design of the pans and pads, Burning Grounds operations, and physical/chemical
characteristics of the waste constituents. All burning operations take place in sand- and soil-
lined steel burn pans. The sand and soil layers provide primary containment of waste
materials. The burn pans provide secondary containment. The burn pans have mobile
covers and will be placed on asphalt pads. The covers minimize accumulation of
precipitation in the burn pans. The asphalt surface provides tertiary containment for any
ejected wastes. The pads are slightly elevated above the surrounding ground surface to
prevent run-on to the pads. Treatment is not initiated during precipitation events. Removal
of ejected wastes from the pads reduces the potential for contaminated run-off from the pad.

ATK intends to conduct surface soil sampling once every 5 years to verify that these
measures have been effective. Appendix D contains the initial soil sampling plan.

Constituents that may deposit onto the ground following burning operations may include
metals and some semivolatile organic compounds (such as polycyclic aromatic
hydrocarbons). In the case of metals, the concentrations that could deposit onto the soil are
listed in Appendix B, the HHRA.

SECTION D-10 WDC012550002.21P/PCJ

rmr o™



SECTION D—PROCESS INFORMATION

DRAFT

D-8d(1)(a)-2 Hydrologic and Geologic Characteristics of the Unit and Surrounding Areas

The following discussion of hydrologic and geologic characteristics of the Burning Grounds
was obtained from several documents: Focused Remedial Investigation of Site 1 at Allegany
Ballistics Laboratory Superfund Site (CH2M HILL, 1995), Phase II Remedial Investigation at
Allegany Ballistics Laboratory (CH2M HILL, 1996), Long-Term Monitoring Plan Site 1 — Burning
Grounds (CH2M HILL, 1998), Phase I Aquifer Testing at Allegany Ballistics Laboratory (CH2M
HILL, 1998), Phase I Aquifer Testing at Site 1 at Allegany Ballistics Laboratory (CH2M HILL,
1999), and the Draft Annual Long-Term Monitoring Report for Sites 1 and 10 (CH2M HILL,
2001).

Geology of Surrounding Area. ABL is located in the Valley and Ridge Physiographic
Province, near its western boundary with the Allegheny Plateau Province. The transition
between these provinces is referred to as the Allegheny Structural Front. The Valley and
Ridge Physiographic Province is underlain by sedimentary rocks folded and faulted
during the Paleozoic Era. The linear belts of ridges and valleys that characterize the
province result from differential erosion of the various rock types. In general, more-
resistant sandstone underlies ridges, whereas less-resistant shale and soluble limestone
underlie lowlands.

The most significant physiographic feature in the vicinity of ABL is Knobly Mountain,
which flanks the developed portion of Plant 1 to the south and east. Plant 1, along the
northern border of which is the Burning Grounds, is located on the floodplain of the
North Branch Potomac River at a point where the river has cut into the base of Knobly
Mountain.

Knobly Mountain is the surface expression of a portion of the Wills Mountain
anticlinorium, the anticlinal axis of which plunges to the southwest and trends
approximately N30°E as it approaches Plant 1 from the southwest, but displays a more
north-south trend immediately north of Plant 1. Figure D-5 from the Site 1 Focused
Remedial Investigation Report (CH2M HILL, 1995), suggests the anticlinal axis passes
beneath the Burning Grounds.

Fracture trace analysis performed in the area surrounding the developed portion of
Plant 1 indicated that the most common fracture pattern in the bedrock is parallel to the
structural trend of the Wills Mountain anticlinorium (i.e., N26°E). The second-most
common fracture pattern was fourid to be oblique to the primary fracture trace (i.e.,
N39°W).

Geology of Unit. The geology beneath the Burning Grounds has been characterized
through a number of activities, including drilling, soil sampling, rock coring,
geophysical logging, downhole video, seismic refraction, seismic reflection, and fracture
trace analysis. These activities identified three primary lithologic units which are
described below.

Four interpretative cross-sections of the lithologic units underlying the Burning Grounds
have been prepared to assist in formulating a conceptual model of the subsurface
stratigraphy. Figure D-6 shows the locations of the four cross-section alignments.
Figures D-7, D-8, D-9, and D-10 present the cross sections for A-A’, B-B’, C-C’, and D-D’,
respectively.
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* Floodplain Deposits. The natural surficial material at the Burning Grounds is silty clay,
considered to be floodplain deposits of the North Branch Potomac River. Just north of
the Burning Grounds, between the perimeter fence and the North Branch Potomac
River, up to several feet of fill material may exist, deposited in conjunction with historic,
non-related activities that took place adjacent to the Burning Grounds.

The surficial silty clay is typically light to dark brown. Toward the lower parts of the
layer there are traces of fine-grained sand. The thickness of the silty clay layer at the
Burning Grounds ranges from approximately 10 to 15 ft; its base is generally a few feet
higher than the typical river surface elevation adjacent to the site (i.e., 650 ft above mean
sea level, or amsl).

* Alluvial Deposits. Beneath the silty clay is alluvium consisting of generally poorly
sorted sand, gravel, pebbles, and cobbles, with variable but typically significant amounts
of clay and silt. This layer is presumably alluvial channel deposits laid down by the
North Branch Potomac River as it meandered across its valley. Drilling activities
conducted at the Buming Grounds have determined that the gravel size and quantity
generally increase with depth, producing a relatively transmissive zone at the base of
the alluvium.

The natural (i.e., in the absence of groundwater pumping) saturated thickness of the
alluvium varies across the Burning Grounds but, in general, is between 8 and 16 ft and
tends to decrease from south to north across the unit.

* Bedrock. Directly beneath the alluvial deposits lies bedrock, consisting of primarily
calcareous shale, limestone, and sandstone of Silurian age. As noted previously, the axis
of Wills Mountain anticlinorium is assumed to pass beneath the Burning Grounds in a
generally northeast-southwest orientation. On the southeast side of the axis, the strata
are primarily calcareous shale that dip relatively gently to the southeast at
approximately 30°. On the northwest side, the strata contain appreciable limestone and
are generally vertical to slightly overturned.

Bedrock drilling has identified fracture (and void) sets at similar elevations across the
Burning Grounds. The two most common fracture sets were identified at elevations
between 600 and 615 ft amsl and between 623 and 629 ft amsl. The primary difference in
the fracture sets identified in the bedrock across the Burning Grounds is the quantity of
water they yield. Aquifer testing and geophysical logging of bedrock boreholes at the
unit suggest the fracture sets beneath the eastern portion of the Burning Grounds tend to
have higher production capacities than those in the west. This finding is supported by
the results of a seismic reflection survey that determined, in general, a higher density of
fractures lie beneath the eastern portion of the unit than beneath the western portion.

The bedrock surface beneath the Burning Grounds is fairly uniform with an elevation
generally between 638 and 640 ft amsl. The most significant feature is an apparent
depression in the bedrock surface just to the west of the Burning Grounds, which was
identified during geophysical investigations and confirmatory drilling. The average
depth to bedrock beneath the Burning Grounds is 18 to 20 ft.

* Hydrology. There are no surface-water bodies within the boundary of the Burning
Grounds. A north-south trending stormwater drainage ditch lies approximately 450 ft
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west of the western end of the Burning Grounds. The ditch is spring-fed and generally
contains at least some flow. The predominant hydrologic feature in the vicinity of the
Burning Grounds is the North Branch Potomac River, which borders the northern and
western boundaries of the developed portion of Plant 1. The reach of the river adjacent
to the Burning Grounds is within approximately 75 to 100 ft of the unit’s northern
perimeter fence. The elevation of the river adjacent to the Burning Grounds is generally
between 648 and 650 ft msl and the average flow from 1939 through 1979, measured at
the Pinto gauging station just upstream of the Burning Grounds, was 886 ft3 per second
(ft'/sec) (Maryland Geologic Survey, Report of Investigation No. 35).

Hydrogeology of the Surrounding Area. Because the geology of the area is complex, so
too is the hydrogeology. Significant quantities of groundwater across the developed
portion of Plant 1 are found within both the alluvium and bedrock. Further, studies to
date suggest there is no appreciable confining unit between these two hydrogeologic
units and that there is clear hydraulic connection between them.

Recharge to the alluvial aquifer within the developed portion of Plant 1 is assumed to be
from precipitation. This information is supported by historical data that show marked
decreases in the saturated thickness of the alluvial aquifer following periods of little or
no precipitation. Conversely, increases in the water table are generally observed during
the “wet” periods of the year.

Recharge to the bedrock aquifer within the developed portion of Plant 1 is believed to be
from leakage from the alluvial aquifer and upwelling of deeper bedrock groundwater
under the pressure influence of the surrounding highlands. This supposition is
supported by historical data that generally show a downward vertical hydraulic
gradient from the alluvium to the bedrock across the facility and an upward vertical
hydraulic gradient from the deep (i.e., greater than approximately 90 ft) to more shallow
bedrock.

Unlike the alluvial aquifer, lateral groundwater flow in the bedrock aquifer is confined
to partings along bedding planes, fractures, and solution channels. Like the alluvial
aquifer, however, this results in a complex flow regime whereby groundwater flow in
the bedrock is controlled by the size, frequency, and orientation of these features. Where
the bedrock is more highly fractured and more calcareous (i.e., dissolvable), as in the
vicinity of the Wills Mountain anticlinal axis and to the west for example, groundwater
flow may be more prevalent than to the east where there is less limestone and the strata
are less folded and faulted.

Regardless of the specific direction or rate of flow, the ultimate discharge point for both
alluvial and bedrock groundwater beneath the developed portion of Plant 1 is believed
to be the North Branch Potomac River. The elevation of the base of the alluvial aquifer
across the plant is approximately equal to the elevation of the river bottom. In addition,
historically measured water levels in the river have been lower than water levels
measured in bedrock wells adjacent to the river.

This complexity of the hydrogeologic regime at ABL has been enhanced beneath the
Burning Grounds by the operation of a groundwater pump and treat system to remove
VOC contamination attributed to historic solvent disposal activities within the unit’s
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boundaries. Because of the physical CERCLA site/Burning Grounds overlap,
appreciable additional hydrogeologic information has been obtained at the Burning
Grounds relative to the remainder of Plant 1. This information is discussed below.

* Hydrogeology of Unit. As noted above, the alluvial aquifer beneath the Burning
Grounds consists of between about 8 to 16 ft of silt, clay, and gravel. Natural
groundwater flow (i.e., not influenced by groundwater extraction) in the alluvial aquifer
beneath the Burning Grounds is north-northeast toward the North Branch Potomac
River, with a generally uniform horizontal hydraulic gradient of approximately 0.008.
However, near the western end of the burning ground, the direction of alluvial
groundwater flow changes to the north-northwest toward the river, with a steeper
gradient of approximately 0.016. This phenomenon is likely due to a reduction in
bedrock aquifer transmissivity at the western end of the unit causing bedrock
groundwater to mound as it approaches from an area of higher transmissivity and
influence the gradient in the overlying alluvial aquifer.

Testing conducted in conjunction with installation of the groundwater pump and treat
system revealed that hydraulic conductivities in the alluvial aquifer are highest across
the eastern half of the Burning Grounds and lowest across the western half, with a sharp
decrease in the hydraulic conductivities observed near the western third of the burning
ground. Across the eastern half of the Burning Grounds, the observed hydraulic
conductivities range from approximately 13 ft/day to 182 ft/day, with a mean of
approximately 70 ft/day. This contrasts with the observed hydraulic conductivities
across the western half, which range from about 0.4 ft/day to 17 ft/day, with a mean of
approximately 6 ft/day. Although there were two wells with calculated hydraulic
conductivities greater than 60 ft/day in the western half (i.e., wells 1EW23 and 1IEW26 in
Figure D-11), all but 3 of the 14 hydraulic conductivity measurements are less than

10 ft/day.

Based upon the hydraulic gradient and hydraulic conductivity values presented above,
the average linear velocity of natural (i.e., not influenced by groundwater extraction)
horizontal groundwater flow in the alluvial aquifer beneath the eastern half of the
Burning Grounds is estimated to average approximately 1,000 ft per year (ft/yr),
depending on the amount of clay present. This calculation assumes an effective porosity
of 20 percent for the alluvium. Because of the lower observed hydraulic conductivities in
the alluvial aquifer beneath the western portion of the Burning Grounds, the calculated
average linear velocity of horizontal groundwater flow there is estimated to be about
175 ft/yr.

Similar to that of the alluvial aquifer, the general direction of groundwater flow in the
bedrock beneath the Burning Grounds is north-northeast toward the North Branch
Potomac River, with a nearly uniform horizontal hydraulic gradient of approximately
0.01. However, near the west end of the Burning Grounds, the groundwater flow
becomes north-northwest toward the river with an increased horizontal hydraulic
gradient of approximately 0.03. As stated previously, this phenomenon is likely due to a
reduction in bedrock aquifer transmissivity beneath the western end of the unit causing
bedrock groundwater to mound as it approaches from an area of higher transmissivity.
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Although the bedrock across the Burning Grounds appears to be moderately fractured,
the fractures beneath the western portion of the Burning Grounds do not appear to be
capable of producing appreciable quantities of groundwater. Similar to the hydraulic
conductivity values observed for the alluvial aquifer across the Burning Grounds, the
observed transmissivity of the bedrock aquifer beneath the eastern portion of the unit
(i-e., 285 square feet per day [{t?/day]) is approximately 4 times that observed for the
bedrock beneath the western portion (i.e., 70 ft?/day). This is believed due to the
relatively lower number of fractures present below the western part of the unit
compared to the eastern part.

The above discussion focuses on the hydrogeologic characteristics of the alluvial and
bedrock aquifer under natural (i.e., non-pumping) conditions. Currently, a series of 27
alluvial extraction wells and 7 bedrock extraction wells exist at CERCLA Site 1 that
withdraw groundwater at an average of about 100 gallons per minute (gpm) from the
alluvial and bedrock aquifers beneath the Burning Grounds. The primary objective of

the groundwater extraction well array is to create a hydraulic barrier whereby the

direction of alluvial and bedrock groundwater flow is reversed from the river back to
the extraction well alignments, which traverse the Burning Grounds from west to east

(Figure D-11). These extraction wells have altered the natural hydraulic gradient,

whereby both alluvial and bedrock groundwater within the boundaries of the Burning

Grounds is being hydraulically contained.

D-8d(1)(a)-3 Existing Groundwater Quality, Including Other Sources of Contamination and
Their Cumulative Impact on the Groundwater

Existing groundwater quality information is derived from the four rounds of groundwater

quality data that were collected as part of the RCRA baseline groundwater monitoring
program for the Burning Grounds developed by the WVDEP, USEPA, Navy, ATK, and

CH2M HILL in April 1999. Under this program, a subset of the CERCLA monitoring and

extraction wells (i.e., five alluvial and four bedrock extraction wells and two upgradient

alluvial and two upgradient bedrock monitoring wells) were sampled in April 1999, April
2000, July 2000, and October 2000. Additional data from the CERCLA long-term monitoring

program (June 1998, January 1999, October 1999, and July 2000) are also included in the
discussion of existing groundwater quality.

The results of a statistical evaluation conducted on the four rounds of RCRA baseline
monitoring data indicate that the most prevalent constituents of potential concern in
groundwater beneath the Burning Grounds are VOCs and explosives. No other organic

constituents (i.e., SVOCs, pesticides, polychlorinated biphenyls (PCBs), herbicides, dioxins,

furans) have been detected at statistically significant levels. In addition, detected

concentrations of inorganic constituents in groundwater beneath the Burning Grounds are

similar to those found elsewhere at Plant 1.

The presence of VOCs, and in particular TCE (the most prevalent VOC detected), is
attributed to the historic use of solvents at the facility and subsequent disposal in three
solvent disposal pits located in the southwestern portion of the Burning Grounds

(Figure D-11). Although solvents were historically present in a portion of the propellants

burned at the Burning Grounds, it is unlikely that the VOCs related to these solvents

significantly contributed to groundwater contamination at the unit. Because, relative to the

quantity of solvents discharged into the solvent disposal pits, the solvents in the waste
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burned represented a minimal quantity of VOCs. Solvents associated with propellant were
likely destroyed during burning. Any solvents not destroyed during burning are more
likely to have volatilized during and after burning than to have been transported to
groundwater.

HMX, RDX, and perchlorate are the explosive constituents detected most frequently in the
groundwater beneath the Burning Grounds. All three of these constituents are common
components of waste material historically burned at the unit. Of these three, perchlorate is
the most prevalent explosive constituent detected, with respect to both concentration and
distribution. The highest perchlorate concentrations were detected in the wells down-
gradient of the solvent disposal pits, which has been attributed to the historic practice of
disposing of spent solvents in the solvent disposal pits. Historically, TCE and other solvents
were used to clean up composite propellant, which contained ammonium perchlorate and
other explosives. Discharge of these spent solvents in the solvent disposal pits would have
released to the subsurface both VOCs and constituents picked up in the solvents during the
cleaning processes (e.g., perchlorate).

D-8d(1)(a)-4 Quantity and Direction of Groundwater Flow [264.601(a)(4)]

Groundwater beneath the developed portion of Plant 1 flows toward the North Branch
Potomac River (Figures D-12 and D-13). Under natural (i.e., non-pumping) conditions,
alluvial and bedrock groundwater beneath the central and eastern portions of the Burning
Grounds flows in a north-northeasterly direction. Near the western end of the Burning
Grounds, alluvial and bedrock groundwater flow toward the north-northwest, under
natural conditions.

Alluvial groundwater flow velocities calculated based on natural flow directions and
hydraulic gradients vary between 175 ft/yr (beneath the western portion of the unit) and
1,000 ft/yr (beneath the eastern portion of the unit). Natural bedrock groundwater flow is
expected to vary substantially across the Burning Grounds, and would be based on the size,
distribution, and connectivity of the openings (e.g., fractures, solution channels).

The operation of the Site 1 groundwater extraction and treatment system has altered the
natural hydraulic gradients and velocities of groundwater beneath the Burning Grounds.
Water-level drawdown in both the alluvial and bedrock aquifers has reversed the direction
of groundwater flow from the river back to the extraction wells, thereby preventing
discharge of contaminated groundwater from the CERCLA site into the North Branch
Potomac River. This gradient reversal has resulted in hydraulic containment of the alluvial
and bedrock groundwater beneath the Burning Grounds since the pump and treat system
became operational in September 1998. Figures D-12 and D-13 demonstrate the hydraulic
containment that has been achieved beneath the Burning Grounds.

D-8d(1)(a)-5 Proximity to and Withdrawal Rates of Current and Potential Groundwater Users
Except for the CERCLA groundwater extraction and treatment system, no groundwater is
withdrawn for use from the developed portion of Plant 1. A portion of the treated ground-
water is utilized by the facility’s steam generation plant on an as-needed basis. Residents
across the North Branch Potomac River from ABL do use bedrock groundwater as a potable
water source. The exact amount of groundwater usage by nearby residents is unknown. The
nearest residential well(s) to the Burning Grounds is approximately 1/3 mile from the
northern perimeter fence. The locations of withdrawal wells in the vicinity of ABL are
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shown in Figure A-3. Historical data suggest contaminated groundwater did not migrate
beneath the river under normal flow conditions and existing data suggest that operation of
the groundwater extraction system prevents offsite migration of groundwater beneath the
Burning Grounds.

D-8d(1)(a)-6 Regional Land Use Patterns

Land use in the area of ABL is a mixture of rural and suburban residential. Dairy cattle
grazing occurs among low-density residential areas north of the Burning Grounds;
manufacturing and storage facilities with additional open space within plant boundaries lie
further to the south. Residential areas located to the northwest of the Burning Grounds
include Bel Air and Pinto about 1 mile to the west-northwest and Cresaptown, about 2 miles
northwest. Cumberland Maryland, with a population of approximately 35,000 lies further
north.

D-8d(1)(a)-7 Potential for Deposition or Migration of Waste Constituents into Subsurface
Physical Structures and the Root Zone of Vegetation
Operations at the Burning Grounds result in the emissions of gases as described in
Appendix D, Air Modeling Results. The emissions then can be dispersed in air and
transported to offsite areas. The particulates suspended into the air may deposit onto soil,
foliage, and surface water. SVOCs and metals adsorbed to deposited particulates may
become incorporated into surface soil through mixing and desorption (i.e., leaching from the
deposited particulates). Concentrations in surface soil resulting from particle deposition to
offsite locations could become accumulated through root uptake into vegetation, such as
fruits and vegetables grown in a backyard garden. Particles also could be deposited onto
aboveground foliage.

The human health risk assessment presented in Appendix B discusses the potential for soil
deposition and migration to the surface or root zone in greater detail.

D-8d(1)(a)-8 Potential for Human Health Risks Caused by Exposure to Waste Constituents
Operation of the groundwater extraction and treatment system results in this pathway of
exposure being incomplete. This RCRA permit application contains a groundwater
Corrective Action program for the Burning Grounds that will, in conjunction with the
existing CERCLA activities, maintain hydraulic control of the groundwater. See Appendix B
for detailed discussion of human health risk assessment.

D-8d(1)(a)-9 Potential for Damage to Domestic Animals, Wildlife, Crops, Vegetation, and
Physical Structures Caused by Exposure to Waste Constituents
Precipitation falling on the Burning Grounds is lost to evapo-transpiration processes or
infiltrates the soils to reach groundwater. Groundwater flow at the Burning Grounds is
generally north towards the North Branch Potomac River. However, groundwater at the
Burning Grounds does not currently discharge directly to the river due to the presence of
extraction wells associated with CERCLA activities in the area. Extracted water is treated
before discharge to the river. Thus, damage to domestic animals, wildlife, crops, vegetation,
and physical structures from exposure to waste constituents in groundwater is prevented by
the operation of the groundwater extraction and treatment system. Operation of the ground-
water extraction and treatment system results in this pathway of exposure being
incomplete. This RCRA permit application contains a groundwater Corrective Action
program for the Burning Grounds that will, in conjunction with the existing CERCLA
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activities, maintain hydraulic control of the groundwater. See Appendix C for detailed
discussion of the ecological risk assessment.

D-8d(1)(a)-10 Potential Magnitude and Nature of Exposure of Humans or Environmental
Receptors to Hazardous Waste or Hazardous Constituents
Potential exposure to groundwater at the Burning Grounds is negligible because this
pathway is incomplete. Most ecological receptors have very limited exposure to subsurface
soil (e.g., soil at depths greater than 2 ft below the ground surface). Workers performing
excavation activities could encounter hazardous constituents in subsurface soil. Potential
exposure pathways to workers under these conditions include dermal contact with soil and
incidental soil ingestion. The concentrations present in subsurface soil would not pose a
threat to workers. Additionally, specific work practices and personal protective equipment
required for activities at the Burning Grounds would further reduce potential exposures to
workers.

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

This section addresses the environmental performance standards for the protection of
groundwater from operations of the Burning Grounds as a permitted unit.

D-8d(1)(b)-1 Design and Operating Requirements

The Burning Grounds are within a larger area that has been designated Site 1 under the
CERCLA program at ABL. Further, groundwater beneath the Burning Grounds is part of a
CERCLA remedial action, documented in the Final Record of Decision (ROD) for Site 1
Operable Unit 3: Groundwater, Surface Water, and Sediment at Allegany Ballistic Laboratory, West
Virginia, April 1997. Under this remedial action, groundwater in the alluvial and bedrock
aquifers at CERCLA Site 1 is hydraulically contained, thereby preventing its discharge to
the North Branch Potomac River. The contained groundwater is extracted from the aquifers,
treated at an onsite groundwater treatment plant to remove VOCs, and discharged to ABL’s
steam generation plant and/or the North Branch Potomac River. The primary VOC
chemicals of potential concern (COPCs) for the CERCLA program in Site 1 groundwater are
TCE; 1,2-dichloroethene (1,2-DCE); 1,1,1-trichloroethane (1,1,1-TCA); methylene chloride;
and acetone.

The groundwater extraction and treatment system at Site 1 has been in operation since
September 1998. This system has been extracting and treating groundwater at an average
rate of more than 100 gallons per minute (gpm) since that time. The system includes

27 alluvial extraction wells and 7 bedrock extraction wells that are oriented approximately
parallel to the North Branch Potomac River. Figure D-6 shows that the extraction well
alignments traverse the Burning Grounds and extend several hundred feet east and west
beyond the fenceline.

Under the CERCLA program, a long-term monitoring program has been instituted to
evaluate the effectiveness of the Site 1 groundwater remedial action. As part of long-term
monitoring, continuous automated and monthly manual water-level measurements are
collected from a network of extraction and monitoring wells to ensure horizontal hydraulic
gradients remain reversed from the river back to the extraction-well alignment in both the
uppermost (i.e., alluvial) and underlying (i.e., bedrock) aquifers. The water-level data are
used to develop monthly piezometric surface maps that show the capture zones in both
aquifers. To date, hydraulic monitoring data have shown the alluvial and bedrock
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groundwater beneath the Burning Grounds has been completely contained while the
extraction system is operational (figures D-12 and D-13).

As agreed upon during an April 15, 1999 meeting attended by WVDEP, United States
Environmental Protection Agency (USEPA), the Navy, ATK, and CH2M HILL, a RCRA
baseline monitoring program was initiated for groundwater at the Burning Grounds. The
purpose of the baseline groundwater monitoring program was to evaluate the existing
groundwater conditions and to establish a baseline for development of a corrective action
monitoring program under RCRA. This baseline monitoring program comprised four
rounds of quarterly groundwater sample collection from selected extraction wells in the
Burning Grounds and selected upgradient monitoring wells. Existing wells installed as part
of the CERCLA program activities were selected for RCRA baseline groundwater
monitoring during the April 15, 1999 meeting.

The initial round of RCRA baseline groundwater sampling was conducted in April 1999.
Following submittal of the first round of groundwater data to WVDEP, the Navy assumed
the responsibility for the remaining three rounds of quarterly sampling. These groundwater
sampling rounds were conducted in April 2000, July 2000, and October 2000 (April 2001).
During each event, groundwater was sampled from nine extraction wells, four monitoring
wells, and the treatment plant influent and effluent. The sampled monitoring wells
comprised two upgradient alluvial monitoring wells (1IGW11 and 1GW32), two upgradient
bedrock monitoring wells (1IGW10 and 1GW15), five downgradient alluvial extraction wells
(1IEW10, 1IEW14, 1EW16, 1IEW18, and 1EW21), and four downgradient bedrock extraction
wells (1IEW29, 1TEW30, 1IEW31, and 1IEW33). All samples were analyzed for full Appendix IX
parameters (i.e., VOCs, SVOCs, pesticides, PCBs, herbicides, dioxins, furans, and metals),
explosives, perchlorate, nitroglycerine, and nitrocellulose. A complete analytical parameter
list is presented in Section E, Table E-1.

40 CFR 264.602 governs monitoring for Subpart X units as necessary for protection of
human health and the environment. Specifically, groundwater monitoring for releases from
solid waste management units, such as the Burning Grounds, is required by 40 CFR 264
Subpart F. Because constituents have already been detected in groundwater beneath the
Burning Grounds, a corrective action program is proposed in this section.

D-8d(1)(b)-2 RCRA Detection Monitoring Program

As mentioned previously, four rounds of Appendix IX groundwater data were collected
from wells in the alluvial and bedrock aquifers upgradient and downgradient of the
Burning Grounds, in general accordance with a detection monitoring program. A statistical
evaluation performed in accordance with 40 CFR 264.97 on the four rounds of RCRA
baseline groundwater data showed a statistically significant increase in two explosive, two
metal, and twelve volatile constituents and that at least one explosive constituent (i.e., RDX)
was detected at a concentration above the groundwater protection standard.

As previously noted, the presence of the volatile constituents is attributed to historic
discharge of spent solvents in pits at the Burning Grounds, and is being addressed under a
CERCLA remedial action and corrective action monitoring program. A key component of
this program is monthly piezometric surface monitoring that ensures all groundwater in the
alluvial and bedrock aquifers at Burning Grounds, including the area underlying the
Burning Grounds, is hydraulically contained, extracted, and treated at the onsite
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groundwater treatment plant. Tri-quarterly (i.e., every 9 months) groundwater sampling at
Burning Grounds provides a means of monitoring the corrective action reduction in volatile
contaminant concentrations.

With the above information, a proposed corrective action groundwater monitoring program
has been developed in accordance with the appropriate sections of 40 CFR 264, in
cooperation with the WVDEP, and with consideration given to the existence of a
groundwater extraction system within the Burning Grounds operated under CERCLA.

D-8d(1)(b)-3 RCRA Corrective Action Monitoring Program

Because both statistically significant increases of groundwater constituents and at least one
groundwater protection standard exceedance have been identified, and because there is an
existing groundwater extraction system in operation at the Burning Grounds, it is proposed
that a corrective action monitoring program be instituted for the groundwater at the
permitted unit. The proposed RCRA corrective action groundwater monitoring program
relies on the use of the existing extraction system to prevent offsite migration of ground-
water beneath the Burning Grounds. While groundwater capture beneath the Burning
Grounds is maintained by this system, the monitoring program will include sampling three
alluvial extraction wells and three bedrock extraction wells that are selected to represent
downgradient points spanning the width of the unit. One upgradient alluvial well and one
upgradient bedrock well will also be sampled as points of comparison. Groundwater
samples will be collected on a 9-month cycle, in conjunction with the CERCLA long-term
monitoring program, and all samples will be analyzed for explosives, nitroglycerine, and
perchlorate.

Each of the RCRA corrective action groundwater monitoring components is discussed
below. A field sampling plan is presented as Attachment E-3 that details how all field-
related corrective action groundwater monitoring program activities will be conducted,
including water-level measurements and groundwater sample collection.

One of the primary goals for the groundwater extraction system, including the Burning
Grounds, is to maintain a hydraulic barrier between the groundwater beneath the site and
the North Branch Potomac River. In doing so, contaminated groundwater is prevented from
discharging to the river. In order to demonstrate that this goal is being achieved, monthly
manual water-level measurements are collected from all wells in and around the Burning
Grounds (approximately 70 wells). These measurements are used to generate piezometric
surface maps of both the alluvial and bedrock aquifers, which show the area of groundwater
hydraulically contained.

To satisfy a requirement under 40 CFR 264.100, the piezometric surface maps will be
submitted to WVDEP, with the sampling event results, in order to provide continuous
demonstration of hydraulic containment beneath the Burning Grounds.

Table E-9 in Section E lists the wells proposed for the RCRA corrective action groundwater
monitoring program. As shown in this table, three downgradient alluvial wells, three
downgradient bedrock wells, one upgradient alluvial well, and one upgradient bedrock
well will be sampled during each event. The location of each well listed in Table E-9 is
shown in Figure E-1 (Section E). The wells were selected for inclusion in the monitoring
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program because they best represent current downgradient compliance points across the
width of the RCRA facility, in both water-bearing units (i.e., alluvial and bedrock aquifers).

All groundwater samples collected from the wells listed in Table E-9, Section E will be
analyzed for explosives, nitroglycerine, and perchlorate by a contracted laboratory that
fulfills all requirements of the USEPA’s Contract Laboratory Program. Table E-10 in Section
E lists each specific analytical constituent, the corresponding analytical method, and the
instrument quantitation limit. All laboratory analytical results will be validated by an
independent data validator, conforming to Navy guidance for Level D validation.

In addition to explosives, nitroglycerine, and perchlorate analyses, measurements of the
following parameters will be made using hand-held meters at each well:

. pH

e Temperature

e Specific Conductance
e DO

Sampling under the RCRA corrective action groundwater monitoring program will be
conducted on a tri-quarterly (i.e., every 9 months) basis, in conjunction with CERCLA long-
term monitoring program sampling events. In this way, seasonal variations in groundwater
quality can be evaluated (i.e., tri-quarterly sampling yields seasonal data over four
consecutive sampling events). Data collected concurrently to meet CERCLA requirements,
but not required for the RCRA unit, will be provided voluntarily to the RCRA permit
manager upon request.

As noted above, all piezometric surface maps generated under the CERCLA program will
be submitted to WVDERP to verify long-term hydraulic containment beneath the Burning
Grounds. Each set of maps will be provided to WVDEP within 45 days of collecting the
water levels.

Following each sampling event, all of the groundwater data collected under the RCRA
corrective action monitoring program will be summarized in a report. Each report will
contain a short (1 to 2-page) narrative that describes the sampling activities (i.e., sample
date, wells sampled, and analytical parameters) and how the analytical results compare to
previous sampling rounds and the regulatory screening criteria in Table E-10. Each report
will also contain four appendices: (1) table of detects from current round, (2) table of detects
from all rounds, (3) table of raw analytical data from current round, and (4) a compilation of
the piezometric surface maps for all months prior to last report submittal.

Each report will be submitted to WVDEP within 45 days following receipt of validated
analytical data from the independent data validator. Five (5) copies of each report will be
submitted to the following address:
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Mr. James Duranti

West Virginia Department of Environmental Protection
Office of Waste Management

1356 Hansford Street

Charleston, West Virginia 25301

As discussed previously, the contained groundwater that is extracted is treated at an onsite
groundwater treatment plant to remove VOCs and discharged to ABL’s steam generation
plant and/or the North Branch Potomac River. Compliance with the Clean Water Act
(CWA)—equivalent requirements fulfills intent of RCRA program as stated in two
exclusions:

* Industrial wastewater discharge exclusion. Industrial wastewater discharges that are
point source discharges subject to regulation under Section 402 of CWA are not solid
wastes. [40 CFR 261.4(a)(2)]

* Wastewater treatment unit exclusion. Permitting requirements do not apply to
wastewater treatment units. Wastewater treatment units are defined as tank systems
subject to either Section 402 or 307(b) of the CWA. [40 CFR 264.1(g)6)]

If the groundwater extraction system is modified such that hydraulic containment in both
aquifers beneath the Burning Grounds no longer can be demonstrated (other than for short-
duration system shutdowns for maintenance and repairs), a proposed alternative
groundwater monitoring program, consistent with the requirements of 40 CFR 264

Subpart F, will be submitted to WVDEP within 60 days. Short duration system shutdowns
are defined as those less than or equal to 30 days.

D-8d(1)(b)-4 Requirements for Responses to Releases
See Section F, Procedures to Prevent Hazards for a detailed discussion of release responses.

D-8d(2) Protection of Surface Water, Wetlands, and Soil Surface [40 CFR 264.601(b), 270.23(b)
and (c)]

This section addresses the assessment of impact on the surface water, wetlands, and surface
soil pathways from operations of the Burning Grounds as a permitted unit.

D-8d(2)(a) Environmental Assessment [40 CFR 264.601(b), 270.23(b) and (c)]
D-8d(2)(a)-1 Waste Characteristics and Volume

Section D-8d(1)(a) of this Part B application contains information on the physical and
chemical characteristics of the wastes treated at the Burning Grounds as well as the
maximum quantity of wastes treated.

D-8d(2)(a)-2 Effectiveness and Reliability of Containing, Confining, and Collecting Systems
and Structures in Preventing Migration
Burning operations take place in soil-lined steel burn pans where the soil layer provides
primary containment of waste materials. Secondary containment is provided for the burn
pans. The burn pans have covers to minimize any buildup of precipitation inside the pans.
The covers are mobile and can be moved to keep the pans open during treatment
operations. The pans will be placed on asphalt pads to provide tertiary containment for any
ejected wastes. After each burn, the asphalt surface will be inspected for any ejected
untreated wastes. Any ejected untreated wastes will be collected, placed into the pan, and
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treated in the next burn. Inspection and removal from the pads of any ejected wastes and
treatment residues eliminates the potential for run-off from the pad to contain untreated
wastes. The asphalt surfaces will be slightly elevated above the surrounding ground surface
to prevent run-on to the pads. Waste treatment is not conducted during precipitation events.

D-8d(2)(a)-3 Hydrologic Characteristics of the Unit and the Surrounding Area

There are no surface-water bodies within the boundary of the Burning Grounds. A north-
south trending stormwater drainage ditch lies approximately 450 ft west of the unit’s
western perimeter fence. The ditch is spring-fed and generally contains at least some flow.
The predominant hydrologic feature in the vicinity of the Burning Grounds is the North
Branch Potomac River, which borders the northern and western boundaries of the
developed portion of Plant 1. The reach of the river adjacent to the Burning Grounds is
within approximately 75 to 100 ft of the unit’s northern perimeter fence. The elevation of the
river adjacent to the Burning Grounds is generally between 648 and 650 ft amsl and the
average flow from 1938 through 1981, measured at the Pinto gauging station just upstream
of the Burning Grounds, was 886 ft3/sec.

D-8d(2)(a)-4 Topography of the Surrounding Area and Hydrologic Unit Characteristics

The Burning Grounds are located in a relatively flat area of the historic floodplain of the
North Branch Potomac River; there is less than approximately 5 ft total relief across the unit.
With the exception of an east-west asphalt road through the unit, groundwater extraction
well vaults, and burn pads, the Burning Grounds are grass-covered. Because of these
characteristics, the potential for surface water runoff is low.

D-8d(2)(a)-5 Regional Precipitation Patterns

Mean annual rainfall for the local area is ranges between 36-46 inches per year. The
maximum 24-hour rainfall is estimated to be in the range of 5-6 inches. Tornadoes are rare in
this area, and severe thunderstorms are infrequent. However, intense local rainfall from
warm-season thunderstorms can cause flash flooding in narrow valleys of the area.

D-8d(2)(a)-6 Quantity, Quality, and Direction of Groundwater Flow
See Section D-8d(1)(a) for details of groundwater flow.

D-8d(2)(a)-7 Proximity of the Unit to Surface Waters

The North Branch Potomac River is the closest surface-water body to the Burning Grounds,
located between approximately 75 and 100 ft from the unit’s northern perimeter fence. In
addition, there is a north-south trending, spring-fed stormwater drainage ditch located
approximately 450 ft west of the unit’s western perimeter fence.

D-8d(2)(a)-8 Current and Potential Uses of Nearby Surface Waters

The lower 52 miles of the North Fork Potomac River, prior to its confluence with the South
Branch of the Potomac to form the Potomac River, is physically located within the
Commonwealth of Maryland. For each water body there are specific designated uses
specified in the State’s Water Quality Standards. These uses may be designated, whether or
not they are being obtained. Unless otherwise designated streams are designated for: 1). the
propagation and maintenance of fish and other aquatic life, and, 2). water contact recreation.

D-8d(2)(a)-9 Established Water Quality Standards for Surface Waters
The Maryland Water Quality Standards (Title 26, Subtitle 08, Subsections (13 et. seq.,
annotated Code of Maryland) do not limit the uses of surface water to those designated in
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the Water Quality Standards provided water quality is not adversely affected. The North
Branch of the Potomac (Subbasin 02-14-10) is designated as Use I-P. Use I-P carries the
following Specific Designated Uses:

» Water contact sports;.

e Play and leisure time activities where individuals may come in direct contact with the
surface water;

¢ Fishing; )

e The growth and propagation of fish (other than trout), other aquatic life, and wildlife;
e Agricultural water supply;

e Industrial water supply; and

* Use as a public water supply

Likewise the West Virginia Water Quality Standards include other designations for public
water supply, agricultural and wildlife uses and industrial uses, where applicable.

Water quality criteria are established to protect the designated standards. There are water
quality criteria specific to the designated uses. For the I-P designation, the numerical criteria
for toxic substances in surface waters are applicable as well as other, more traditional
criteria apply. These include:

¢ Bacteriological - less than a log mean of 200 colonies per 100 ml, based on a five samples
taken over a 30 day period and if 10 percent of the total number of samples taken during
any 30-day period exceed 400 colonies per 100 ml, or other criteria as may be determined
by the Department of the Environment following a sanitary survey.

¢ Dissolved oxygen - greater than 5 mg/1 at any time

¢ Temperature — a maximum instream temperature (outside the mixing zone) of
90 degrees F (32 C), or the ambient temperature of the surface water whichever is
greater.

e pH->6-5and <85

Turbidity — no discharge shall cause the surface water to exceed 150 nephelometric turbidity
units (NTU) at any time or 50 NTU as a monthly average for exceed levels detrimental to
aquatic life.

D-8d(2)(a)-10 Existing Quality of Surface Waters and Surface Soils, Including Other Sources of

Contamination and their Cumulative Impact on Surface Waters and Surface Soils
Surface Waters. Generally, the topography within the boundary of the Burning Grounds is
flat with no surface-water bodies and low potential for surface water runoff. Puddles of
precipitation at the Burning Grounds are usually observed after a rainfall event. The
puddled water either infiltrates to the groundwater, that is being captured by the CERCLA
groundwater program instituted at Site 1, or evaporates to the atmosphere. Due to the
paucity of surface water runoff from the Burning Grounds and the resulting absence of a
surface water risk pathway, the cumulative impact of existing water quality of the North
Fork Potomac River is expected to be negligible.
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Existing water quality information has been extrapolated for the North Fork Potomac River
from a report entitled “An Ecological Assessment of the North Fork of the Potomac River
Watershed”, WVDEP, Office of Water Resources, 1997, Report No. 02070002-1997 (the
Report). This report provides some insight into the biological and physical and chemical
conditions that can be expected in the main fork. However, sine the lower 52 miles of the
North Fork Potomac River are located in Maryland, the report indicates that there could be
undetermined impacts from the towns of Cumberland, Maryland; Keyser, West Virginia;
and, large tributaries of Savage River and Patterson Creek.

The segment of the North Fork of the Potomac River adjacent to ABL is Ecoregion 67.
Upstream of the Maryland /West Virginia state line, the river is greatly influenced by
historical acid mine drainage , which has been attenuated to some extent by AMD treatment
and the construction of the Jennings Randolph Reservoir. The Report finds that Ecoregion
67 streams have an average Bioscore of 65.00 percent (100 percent is best) and an average
Habitat Score of 67.5 percent (100 percent is most diverse). In Ecoregion 67 only 3 of the 27
sample points had comparable Bioscores less than 50 .

In stream water chemistry for traditional parameters and applicable WVDEP Water Quality
standards are included in Table D-2.

The corresponding WVDEP Water Quality Standards list the relevant criteria as 5 mg/1 DO,
pH 6-9, conductivity (no criterion but generally expected to be less than 1000 uohms/cm),
Ammonia Nitrogen (no criterion), and Nitrate plus Nitrite nitrogen (no criterion). These
criteria do not vary significantly from the Maryland Criteria listed in a previous section.
However, the findings did lead the WVDEP to conclude in the Report that The North Fork
of the Potomac exceeded the WVDEP Water Quality Standards and, if it were in West
Virginia, it would be listed on the 303 (d) list of impaired waters. (See description of four
sampling stations in Appendix B for more information.)

Soils. Soil borings were-completed (see Appendix C, Ecological Risk Assessment) at
locations shown in Figure D-14, for the purpose of collecting surface and subsurface soil
samples to determine the current conditions of soil at the Burning Grounds and provide
data for a human health and ecological risk screening.

Seventeen discrete surface soil samples and seven subsurface soil samples were collected
from locations within the Burning Grounds. An additional three surface soil samples were
collected adjacent to the Burning Grounds. Surface soil samples were collected to a depth of
6 inches, while subsurface samples were collected from 18 to 24 inches below the ground
surface (bgs).

The number and location of the proposed samples at the Burning Grounds were determined
by reviewing existing soil data and by taking into consideration the historic locations, the
existing locations, and the proposed locations of burn pads. The three proposed surface soil
samples adjacent to the Burning Grounds were collected in a drainage ditch south of the
Burning Grounds unit in order to determine if any chemicals had been transported to low
lying areas of surface-water runoff.

Surface and subsurface soil samples were analyzed for Appendix IX metals plus aluminum,
cyanide, iron, and manganese, Appendix IX VOCs and SVOCs plus biphenyl, dioxins and
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furans, explosives, nitroglycerin, perchlorate, ammonium nitrate, pH, and total organic
carbon (TOC).

Results of the analysis of the surface soil boring samples are presented in Appendix D-1.
Subsurface soils boring samples results are also presented in Appendix D-1.

Surface Soil. This section addresses the results of the analytical data obtained from surface
soil samples collected at the Burning Grounds. Soil screening criteria are addressed as part
of the risks presented in appendices B and C.

Volatile Organic Compounds. Two VOCs were detected in surface soil borings at the
Burning Grounds. The VOCs detected were acetone and TCE. Acetone was detected in
surface soil samples at concentrations at or below 16 ng/kg, with the highest acetone
concentration detected at sample location SB06. TCE was detected in surface soil
samples at concentrations at or below 28 ng/kg, with the highest TCE concentration
detected at sample location SB02. Appendix D-1 presents VOC concentrations at each
sample location. Figure D-15 presents the location and concentrations of detected VOCs
in surface soil at the Burning Grounds.

Semi-volatile Organic Compounds. Nine SVOCs were detected in surface soil borings
at the Burning Grounds. The SVOCs detected were 1,1-biphenyl, benzo(a)anthracene,
benzo(a)pyrene, chrysene, diethylphthalate, dimethyl phthalate, naphthalene,
phenanthrene, and bis(2-Ethylhexyl)phthalate. Appendix D-1 presents SVOC
concentrations at each sample location. Figure D-16 presents the location and
concentrations of detected SVOCs in surface soil at the Burning Grounds.

Dioxins / Furans. Two dioxin/furan isomers and four total dioxin/furan constituents
were detected in surface soil borings at the Burning Grounds. The dioxins/furans
detected were 1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin, 1,2,3,4,6,7,8-heptachloro-
dibenzofuran, total hepta-dioxins, total hepta-furans, total octachlorodibenzo-p-dioxin,
and total octachlorodibenzofuran. Appendix D-1 presents dioxins/furans concentrations
at each sample location. Figure D-17 presents the location and concentrations of detected
dioxins/furans in surface soil at the Burning Grounds.

Explosives. Three explosive compounds were detected in surface soil borings at the
Burning Grounds. The explosives detected were HMX, RDX, and perchlorate. HMX was
detected at concentrations at or below 2,400 pg/kg, with the highest concentration
detected at sample location SB03. RDX was detected at or below 784 nug/kg, with the
highest concentration detected at sample location SB05. Perchlorate was detected at or
below 880 ug/kg, with the highest concentration detected at sample location SB05.
Appendix D-1 presents explosives concentrations at each sample location. Figure D-18
presents the location and concentrations of detected explosives in surface soil at the
Burning Grounds.

Metals. Twenty-one metals were detected in surface soil borings at the Burning
Grounds. The metals detected were aluminum, antimony, arsenic, barium, beryllium,
cadmium, chromium, cobalt, copper, cyanide, iron, lead, manganese, mercury, nickel,
selenium, silver, thallium, tin, vanadium, and zinc. Table D-8-8-10A presents metals
concentrations at each sample location. Lead was the constituent of concern for the

SECTION D-26 WDC012550002.ZIP/PCJ



SECTION D—PROCESS INFORMATION

DRAFT

human health and ecological risk assessments at the Burning Grounds. Figure D-19
presents the location and concentrations of detected lead in surface soil at the Burning
Grounds. The facility background mean concentration for lead in surface soil is

17.5 milligrams per kilogram (mg/kg).

Wet Chemistry Parameters. Four wet chemistry parameters were analyzed for at the
Burning Grounds (nitrate, nitrite, TOC, and pH). Three of the four wet chemistry
parameters were found in surface soil borings at the Burning Grounds. The parameters
found were nitrate, TOC, and pH. Nitrate was found in surface soil samples at
concentrations at or below 9.9 mg/kg, with the highest concentration found at sample
location SB20. TOC was found at concentrations up to 78,400 mg/kg, with that highest
TOC concentration found at sample location SB01. The pH of the surface soil was found
to be between 5.7and 7.9. Appendix D-1 presents wet chemistry parameters found at
each sample location.

Subsurface Soil. This section addresses the results of the analytical data obtained from
subsurface soil samples collected at the Burning Grounds. Appendix A-1 presents the
analytical data for subsurface soil samples at the Burning Grounds.

Volatile Organic Compounds. One VOC was detected in subsurface soil borings at the
Burning Grounds. TCE was detected in the subsurface soil sample at a concentration of
5 (J) ug/kg at sample location SB16. Appendix D-1presents the VOC concentration at
SB16. Figure D-20 presents the location and concentration of the TCE detected in
subsurface soil at the Burning Grounds.

Semi-volatile Organic Compounds. No SVOCs were detected in subsurface soil borings
at the Burning Grounds.

Dioxins/Furans. One dioxins/furan constituent was detected in subsurface soil borings
at the Burning Grounds. Total octachlorodibenzo-p-dioxin, was detected in subsurface
soil samples at concentrations at or below 0.158 pg/kg, with the highest concentration
detected at sample location SB19. Appendix D-1 presents the dioxins/furan concen-
trations at each sample location. Figure D-21 presents the location and concentrations of
detected dioxins/furans in subsurface soil at the Burning Grounds.

Explosives. Two explosive compounds were detected in subsurface soil borings at the
Burning Grounds. The explosives detected were HMX and perchlorate. HMX was
detected in one subsurface soil sample, at a concentration of 340 (J) pg/kg at sample
location SB14. Perchlorate was detected in three subsurface soil samples (5B14, SB16,
and SB17) at concentrations at or below 2,500 pg/kg, with the highest concentration
detected at sample location SB17. Appendix D-1 presents explosives concentrations at
each sample location. Figure D-22 presents the location and concentrations of detected
explosives in subsurface soil at the Burning Grounds.

Metals. Sixteen metals were detected in subsurface soil borings at the Burning Grounds.
The metals detected were aluminum, antimony, arsenic, barium, beryllium, chromium,
cobalt, copper, iron, lead, manganese, nickel, selenium, thallium, vanadium, and zinc.
Appendix D-1 presents metals concentrations at each sample location. Lead was the
constituent of concern for the human health and ecological risk assessments at the
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Burning Grounds. Figure D-23 presents the location and concentrations of detected lead
in subsurface soil at the Burning Grounds. The facility background mean concentration
for lead in subsurface soil is 23.3 milligrams per kilogram (mg/kg).

* Wet Chemistry Parameters. Four wet chemistry parameters were sampled for at the
Burning Grounds (nitrate, nitrite, TOC, and pH). Two of the four parameters were found
in subsurface soil at the Burning Grounds. TOC was found up to 12,300 mg/kg, with
that highest TOC concentration found at sample location SB19. The pH of the soil was
found to be between 7.0 and 7.6. Appendix A-1 presents wet chemistry parameters
found at each sample location.

D-8d(2)(a)-11 Regional Land Use Patterns
See Section D-8d(1)(a)-6 for Regional Land Use Patterns.

D-8d(2)(a)-12 Potential for Human Health Risks Caused by Exposure to Waste Constituents
Current Conditions. The human health risk assessment (Appendix B) evaluated potential
risks for humans from exposure to facility-related chemical constituents in surface soils

based on current conditions. The risk assessment incorporated sampling and analytical data

collected in soil during a field investigation of the Burning Grounds. Contaminants of
potential concern were identified from these analytical data, using procedures outlined by
USEPA Region III. Potential intake of these contaminants by workers were estimated using
intake equations and conservative exposure factors. Health risks potentially associated with
these estimated intake rates were characterized using USEPA-derived toxicity values.

The results from this risk assessment indicated that there were no complete human
exposure pathways from hazardous constituents in soil to surface water. The site is
relatively flat, contains no drainage features (such as ditches), and is completely covered
with periodically mowed grasses and other herbaceous plants (except on a few unpaved
roads and in the area immediately surrounding a few of the active burn pans). Thus,
significant surface runoff is not likely to occur even during flood events. However, this
potential transport pathway was evaluated based on the three surface soil samples collected
in the most obvious drainage feature present, a shallow depression located just south of the
Burning Grounds fence line. Evaluation of site topography indicates this depression has no
connection with the river. The site maximum for six metals occurred within this set of three
samples although only chromium was elevated (in one of the three samples) relative to
background. While the site maximums for polycyclic aromatic hydrocarbons (PAHs)
occurred in one of these three samples (S5-01), concentrations were low. The site maximum
for total dioxin (consisting of hepta and octa congeners) also occurred at S5-01 although the
most commonly occurring dioxin and furan congeners (octa) were fairly uniformly
distributed over the site. Based on the available data, there does not appear to be any
systematic contaminant transport via surface runoff to this low area south of the Burning
Grounds. In addition, this depressional area does not appear to outlet to the North Branch
Potomac River.

Continued Operations. The human health risk assessment (Appendix B) evaluated
potential future risks from continued operations of the Burning Grounds based on an
assumed 30-year additional facility lifetime. This portion of the evaluation focused on areas
surrounding the Burning Grounds and the likelihood of transport by prevailing winds of
uncombusted materials and /or combustion products may occur from the Burning Grounds
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to surrounding areas where they may deposit to surface soils and surface water bodies.
Complete exposure pathways may exist to offsite residents from dispersion of emissions to
the air, and deposition of particulate emissions onto soil or surface water. Emissions to the
air could result in concentrations in surface water from deposition onto soil followed by
surface runoff into water, or from direct deposition onto the water. Potential pathways of
exposure considered in the risk assessment included ingestion of fish.

The results from this risk assessment indicate that the total estimated risk is below 1x10-,
and that noncancer hazard quotients (HQ) are less than 0.25, for fish ingestion exposure
scenario. These levels are the risk thresholds for consideration of risk management actions
under current conditions at the Burning Grounds. Therefore, action does not appear
warranted to prevent unacceptable cancer risks or unacceptable noncancer effects from
emissions to the air associated with continued operations at the Burning Grounds.
Characterization of health risks associated with chemical contaminants in emissions to the
air from the Burning Grounds has been based on a series of conservative assumptions that
tend to overstate rather than understate health risks. The results of the risk assessment,
using these conservative approaches, is that the emissions are highly unlikely to pose
significant human health risks to offsite human receptors through contact with surface
water and soils.

D-8d(2)(a)-13 Potential for Damage to Domestic Animals, Wildlife, Crops, Vegetation, and
Physical Structures Caused by Exposure to Waste Constituents
Current Conditions Within the Boundaries of the Burning Grounds. There are no surface
water bodies, wetlands, or other surface drainage features located within the boundaries of
the Burning Grounds. The North Branch Potomac River is located just north of the Burning
Grounds. The entire area of the Burning Grounds is within the 500-year floodplain of the
river and a portion of the Burning Grounds (not including the burning pans) is within the
100-year floodplain. As discussed in Section D-8d(1)(a), potential transport of waste
constituents to the North Branch Potomac River via groundwater is prevented by the
operation of the groundwater extraction and treatment system.

The design of the burn pads and pans (i.e., soil-lined steel pans, asphalt burn pads, and
precipitation covers) will minimize the potential for migration of wastes and combustion
residues onto the surface soils. The site is relatively flat, contains no drainage features (such
as ditches), and is completely covered with periodically mowed grasses and other
herbaceous plants (except on a few unpaved roads and in the area immediately surrounding
a few of the active burn pans). Thus, significant surface runoff from the Burning Grounds to
the North Branch Potomac River is not likely to occur even during flood events.

The ecological risk assessment (Appendix C) evaluated potential risks for terrestrial
receptors (e.g., wildlife and vegetation) from exposure to facility-related chemical
constituents in surface soils based on current conditions. Baseline risk estimates using site-
wide averages indicate low to negligible risks to upper trophic level receptors (wildlife).
Other than dioxins/furans, only arsenic had a hazard quotient exceeding one (1.68),
although surface soil concentrations for arsenic were consistent with facility-specific
background concentrations. Exceedances for dioxins/furans were heavily influenced by
non-detected congeners (representing the more toxic congeners) in a few samples and
estimates based solely on detected congeners (representing the least toxic congeners)
indicated negligible risk.
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Widespread, high-magnitude exceedances of both soil Toxicity Reference Values (TRVs)
and facility-specific background concentrations were not apparent based on the existing
surface soil data collected in February 2001. Except for lead, background exceedances were
generally infrequent and of relatively low magnitude. Lead, which is attributable at least in
part to deposition from burning activities, was elevated in two areas. The first was in the
southwestern corner of the Burning Grounds where the site maximum of 1,730 mg/kg
occurred. The second area was in the east-central portion of the Burning Grounds. Given the
limited habitat quality of the Burning Grounds, these relatively small areas of elevated lead
concentrations are not likely to result in adverse impacts to populations of ecological
receptors.

Except for chromium, most exceedances were of plant TRVs. Manganese and vanadium,
each with a relatively high frequency of exceedance for soil fauna TRVs, were consistent
with background. Lead, mercury, and zinc exceeded soil fauna TRVs in one, one, and two
samples, respectively (mean hazard quotients were all less than one). The site is covered in
periodically-mowed grasses and other herbaceous plants, providing habitat of limited
diversity and quality. Except for unpaved roads and the areas immediately around some of
the active burn pans, areas of bare soil are uncommon and no obvious phytotoxic effects
(e.g., large areas of bare soil, dead or dying plants) were observed. This suggests limited
potential for adverse effects to ecological receptors at the Burning Grounds.

Based on the ecological evaluation of current site conditions, the risk estimates do not
warrant any remedial actions be taken prior to the construction of the new burn pads. The
relatively small areas with potentially elevated lead concentrations could be evaluated
further in the future closure plan for the unit because they are not likely to be adversely
affecting receptor populations at the current time under current land uses.

Continued Operations of the Burning Grounds. The ecological risk assessment

(Appendix C) also evaluated potential future risks from continued operations of the
Burning Grounds based on an assumed 30-year additional facility lifetime. This portion of
the evaluation focused on areas surrounding the Burning Grounds because transport by
prevailing winds of non-combusted materials and/or combustion products may occur from
the Burning Grounds to surrounding areas where they may deposit to surface soils and
surface water bodies. Based on the results of the ecological risk assessment (Appendix C) for
terrestrial habitats, low-magnitude exceedances of soil TRVs and background concen-
trations occurred for copper and lead but only under the most conservative exposure
assumptions (e.g., 1-cm soil mixing depth, maximum point of deposition, screening inputs).
Risk estimates based on more realistic exposures indicated low to negligible risks.

The ecological risk assessment also evaluated three water bodies: (1) the portion of the
North Branch Potomac River directly adjacent to the Burning Grounds; (2) a pond located
about 1-km west-northwest of the Burning Grounds; and (3) an emergent wetland located
approximately 1-km north of the Burning Grounds. The ecological evaluation of the portion
of the North Branch Potomac River indicated negligible risks to wetland and aquatic
receptors, even using the most conservative exposure assumptions. For the pond and
wetland, there were low-magnitude exceedances of surface water TRVs for aluminum
(pond - HQ of 1.22) and lead (pond - HQ of 3.37; wetland - HQ of 2.48) based on the most
conservative assumptions. Risk estimates based on more realistic exposure assumptions
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indicated low to negligible risks. Risks to upper trophic level receptors at both the pond and
wetland were negligible, even using the most conservative exposure assumptions.

Based upon the results of the ecological evaluation, risks to ecological receptors inhabiting
the terrestrial, wetland, and aquatic habitats surrounding the Burning Grounds are expected
to be negligible from the continued operation of the Burning Grounds facility.

Meteorological Assessment

The weather in this area is characterized by warm summers and cold winters with a fairly
even distribution of precipitation throughout the year. The mean annual temperature is
approximately 53°F, with an average minimum daily temperature (January) of 20°F and an
average daily maximum temperature (July) of 87°F. Average annual precipitation is about
33 inches and average annual snowfall is 28.1 inches. Prevailing winds are generally from
the northwest at an average speed of 6.2 miles per hour (mph).

Potential Magnitude and Nature of Exposures of Humans or Environmental Receptors to
Hazardous Waste Constituents

Based on the ecological conceptual model, complete exposure pathways in terrestrial
habitats exist to surface soil within the Burning Grounds. Complete exposure pathways also
exist to upper trophic level receptors that may feed on prey items in terrestrial habitats
located within the Burning Grounds. There are no surface water bodies, wetlands, or other
surface drainage features located within the boundaries of the Burning Grounds. Thus, there
are no complete exposure pathways to surface water, sediment, or aquatic biota.

Based on the ecological conceptual model, complete exposure pathways exist to ground-
level ambient air and surface soil (terrestrial habitats) in areas surrounding the Burning
Grounds. Complete exposure pathways also exist to surface water and sediments in surface
water bodies located adjacent to (North Branch Potomac River) and near (ponds and
wetlands) the Burning Grounds. Complete exposure pathways also exist to upper trophic
level receptors that may feed on prey items in these terrestrial, aquatic, and wetland
habitats.

As discussed in the previous section, the potential magnitude of the risks to ecological
receptors in terrestrial, wetland, and aquatic habitats on and surrounding the Burning
Grounds is low to negligible.

The human health risk assessment (Appendix B) also evaluated potential future risks from
continued operations of the Burning Grounds based on an assumed 30-year additional
facility lifetime. This portion of the evaluation focused on areas surrounding the Burning
Grounds because transport by prevailing winds of non-combusted materials and/or
combustion products may occur from the Burning Grounds to surrounding areas where
they may deposit to surface soils and surface water bodies. Complete exposure pathways
may exist to offsite residents from dispersion of emissions to the air, and deposition of
particulate emissions onto soil or surface water. Potential pathways of exposure considered
in the risk assessment included inhalation of ambient air, and ingestion of soil, home-grown
fruits and vegetables, ingestion of meat and milk products raised by subsistence farmers,
and ingestion of fish.
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The results from this risk assessment indicate that the total estimated risk is below 1x10-,
and that noncancer hazard quotients are less than 0.25, for all of the exposure scenarios
evaluated. These levels are the risk thresholds for consideration of risk management actions
under current conditions at the Burning Grounds. Therefore, action does not appear
warranted to prevent unacceptable cancer risks or unacceptable noncancer effects from
emissions to the air associated with continued operations at the Burning Grounds.
Characterization of health risks associated with chemical contaminants in emissions to the
air from the Burning Grounds has been based on a series of conservative assumptions that
tend to overstate rather than understate health risks. The results of the risk assessment,
using these conservative approaches, is that the emissions are highly unlikely to pose
significant human health risks to offsite human receptors. Based on the human health
evaluation of current site conditions, the risk estimates do not warrant additional conditions
or limitations on wastes to be burned at the Burning Grounds.

D-8d(2)(b) Performance Standards
Design and Operating Requirements

A National Pollutant Discharge Elimination System (NPDES) permit modification
application will be submitted to replace the authorization letter of July 11, 1997, issued by
the State of Maryland and modified October 6, 2001. This permit application will broaden
the parametric coverage of the discharge and monitoring requirements to include RCRA
related constituents that may be present in the groundwater. The NPDES permit number
WV0020371 will be modified to include the discharge from the groundwater (GW)
treatment plant so a new permit will not be required.

Detection and Monitoring Requirements

Under the CERCLA program, a long-term monitoring program has been instituted to
evaluate the effectiveness of the Site 1 groundwater remedial action. As part of long-term
monitoring, continuous automated and monthly manual water-level measurements are
collected from a network of extraction and monitoring wells to ensure horizontal hydraulic
gradients remain reversed from the river back to the extraction-well alignment in both the
uppermost (i.e., alluvial) and underlying (i.e., bedrock) aquifers. The water-level data are
used to develop monthly piezometric surface maps that show the capture zones in both
aquifers. To date, hydraulic monitoring data have shown the alluvial and bedrock
groundwater beneath the Burning Grounds has been completely contained while the
extraction system is operational. The proposed RCRA corrective action groundwater
monitoring program as described in Section D-8d(1)(b)-3 and the Field Sampling Plan
included in Section E, Attachment 3, relies on the use of the existing extraction system to
prevent offsite migration of groundwater beneath the Burning Grounds. While groundwater
capture beneath the Burning Grounds is maintained by this system, the monitoring program
will include sampling three alluvial extraction wells and three bedrock extraction wells that
are selected to represent downgradient points spanning the width of the unit. One
upgradient alluvial well and one upgradient bedrock well will also be sampled as points of
comparison. Groundwater samples will be collected on a 9-month cycle, in conjunction with
the CERCLA long-term monitoring program, and all samples will be analyzed for
explosives, nitroglycerine, and perchlorate.
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In addition, hydraulic head (water-level) data collected monthly under the CERCLA
program will be reported to the WVDEP RCRA permit manager (in the form of piezometric
surface maps) with the groundwater sample results. These data will be collected to confirm
long-term capture of alluvial and bedrock groundwater beneath the Burning Grounds.

When the NPDES permit is issued to replace the authorization letter of July 11, 1997, the
discharge and monitoring requirements associated with the NPDES permit will be followed.

Requirements for Responses to Releases

See Section F, Procedures to Prevent Hazards for a detailed discussion of release responses.

D-8d(3) Protection of the Atmosphere
D-8d(3)(a) Environmental Assessment

Waste Characteristics and Volume, Including Potential for Emission and Dispersal of Gases,
Aerosols, and Particulates

The following information provides an assessment of the potential for release to air. The
waste characteristics and volume, including the potential for emission and dispersal of
gases, aerosols, and particulates, is included to address 40 CFR 264.601(c)(1). Wastes burned
at the Burning Grounds are materials from ABL resulting from the cleanup of P/E
preparation equipment or trimmed from propellant castings. These wastes include NG,
nitrocellulose (NC), AP, HMX, RDX, and various propellants and explosives. Propellants are
grouped by their ingredients into categories. The categories are:

* Aluminized Composite Propellants (principally aluminum and AP)

¢ Non-Aluminized Composite Propellants (principally AP, ammonium nitrate, and
polymer binder consisting of polybutadiene)

e Double Base Propellants (principally RDX or HMX, with lesser quantities of NG or NC,
bismuth and/or tin, and/or 1 to 2 percent lead salts)

¢ Plastic-bonded Explosives (principally RDX or HMX, aluminum and various synthetic
binder materials)

The wastes are RCRA characteristically hazardous due to their explosive nature and are
designated as D003 wastes. Formulation information is provided in Section C. The
composite propellants and warhead materials are classified as D003. Some propellants in the
double base propellants category are likely to contain lead in concentrations above the
listing criteria of 5 mg/1 TCLP). These double base propellants are designated as D008 in
addition to D003. Equipment cleanup for double base propellants preparation necessitates
the use of acetone. These cleanup wastes are identified as D003, D008 and F003 (acetone).
Other materials that will be treated via burning on above-ground pans include paper, wood
chips and scraps, plastics, cotton rags, cardboard, acetone and acetone/sawdust (50/50).

Methylene chloride is stripped out of the nitroglycerine in a batch still prior to use in the
propellant manufacturing process. Still bottoms are blended with saw dust to manage
nitroglycerine shock sensitivity. This waste is called NG, Nitroglycerine or Lacquer Squares
and carries RCRA codes D003 and F003.
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Formulation information is provided in Section C, Attachment C-1.

The maximum throughput of wastes treated is 300,000 Ib/year in any combination of each
P/E material. The volumes of waste treated at the Burning Grounds are presented in
Table D-3.

The maximum total represents the maximum amount of any P/E material that can be
burned at the unit. This is a conservative throughput amount that assumes that all of the
burn pans operate simultaneously at capacity. Representing the maximum waste volumes in
such a way allows for a conservative modeling of worst-case emissions. It also allows
operating flexibility of the unit, capping the total throughput at 300,000 Ib/year.

Air dispersion modeling of emissions to the air from the open burning of P/E wastes at the
Burning Ground was conducted to provide the conceptual understanding of the nature,
composition, and impact of the air emissions from the OB activities. The protocol followed
for this air dispersion modeling, the emission factors used, and results can be seen in
Appendix A.

Table D-4 presents the estimated annual air emissions of criteria pollutants from the facility,
based on the worst case (by pollutant rather than waste) emissions using the maximum
material throughput projections in Table D-3 and emission factors in Appendix A.

Table D-5 presents other estimated maximum annual air emissions from the facility, based
on the worst case (by pollutant rather than waste) emissions using the maximum material
throughput projections in Table D-3 and emission factors in Appendix A.

Tables D-6 and D-7 present the maximum estimated hourly and daily air emissions of
criteria and non-criteria pollutants from the facility, based on the worst case (by pollutant
rather than waste) emissions using these maximum hourly and daily material throughput
projections (including constraints) and emission factors in Appendix A.

The results from the coarse, fine, and discrete-grid air dispersion modeling analysis are
summarized in Appendix A. The National Ambient Air Quality Standards (NAAQS) were
compared to the ground level concentrations calculated from air dispersion modeling to
determine a plausible number of burns allowed per day for each compound. Results are
only given for the time period for which NAAQS are applicable (i.e., 1-hr and 8-hr
concentrations for CO). For the 1-hr, 8-hr, and 24-hr periods, the Reference Exposure Level
(REL) and the USEPA'’s Reference Concentration (RfC) were used as the threshold limit for
HC1 emission concentrations because NAAQS are not applicable. Table 6-1 in Appendix A
presents the highest and second highest ground level concentrations, receptor location,
threshold limit, and indicates whether the concentration plus the background concentration
exceeds the threshold.

The coarse and fine receptor locations are not limited to the surrounding topography
beyond the ABL property fenceline. The highest and second highest emission concentrations
may be located at receptors that are within the ABL property fenceline. The isopleths that
are presented in Appendix A provide a visual representation of the concentration levels that
extend beyond the property fenceline. It is evident from the isopleths that the dispersion of
the pollutants is isolated within the 4-kilometer square of the fine grid receptors. The bodies
of water that are of concern (pond, wetland, and North Branch Potomac River), though not
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on the site, are located within the fine grid receptors. The exposure to these bodies of water
is further discussed in the human health and ecological risk assessments.

For Aluminum Composite Propellant, the limiting emission compound is HCIL. Both HC1
and PMo ground level concentration limit the number of burns for the Non-Aluminized
Composite Propellant. For the Plastic Bonded Explosives, the compound of concern is sulfur
dioxide (5O;). Lead is the limiting compound in Double Base Propellant for Ecological Risk
requirements and a compound of concern for compliance with NAAQS. In the mixed
wastes, the compounds of concern are CO and nitrogen oxide NOx.

The modeled burning of Double Base Propellant, Aluminum Composite Propellant and
Non-Aluminized Composite Propellant triggered wind constraints as well as limited burn
days. For the initial scenario with no constraints, the ground level concentrations of both
HCI and PMj exceeded the threshold level at several receptor locations beyond the ABL
property fenceline. The NAAQS of 150 pg/m? for a 24-hour period and 50 pg /m?3 for
annual were used as the threshold levels for PMie ground level concentrations. For the 1-hr,
8-hr, and 24-hr period, the REL and the USEPA’s RfC were used as the threshold limit for
HC1 ground level concentrations. Due to these exceedances, a constraint on wind speed/
direction and eliminating weekend burn events was applied to the modeling inputs. The
final scenario excluded days when the wind direction was between 120 to 260 degrees and
the wind speed was greater than 1 m/s at the start of the burn. By applying this wind
speed/direction constraint, the exposure of pollutants to the north-west of the Burning
Grounds were limited. Burn events were also excluded from weekends, which complies
with current operating procedures. Applying these constraints brought the ground level
concentrations of HCI and PMjo below the threshold limit.

In order for the emission concentrations from the Burning Grounds to be compliant with the
NAAQS or risk thresholds, constraints on the meteorological conditions and the number of
daily burns are imposed. The operational strategy for the Burning Grounds is summarized
in the following burning constraints for each P/E waste:

* Aluminum Composite Propellant OB events are limited to one burn per day (1,630 lbs.).
There is no burning when wind direction is blowing from 120-260 degrees while the
wind speed is greater than 1 meter per second at beginning of the burn. Burning is
limited to 5 days per week.

* Non-Aluminized Composite Propellant OB events are limited to one burn per day
(1630 Ibs.). There is no burning when wind direction is blowing from 120-260 degrees
while the wind speed is greater than 1 meter per second at beginning of the burn.
Burning is limited to 5 days per week.

e Double Base Propellant OB events are limited to one burn event per day (1,630 lbs.).
There is no burning when wind direction is blowing from 120-260 degrees while the
wind speed is greater than 1 meter per second at beginning of the burn. Burning is
limited to 5 days per week.

» Plastic Bonded Explosives OB events are limited to two (1,630 Ibs.) burn events per day
(3260 Ibs.) with a 3-hr period between burns.
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e Type 1 and Type 2 mixed wastes are limited to two (1,630 Ibs.) burn events per day
(3,260 Ibs.) with a 3-hour period between burns.

Effectiveness and Reliability of Systems and Structures to Reduce or Prevent Emissions

To address 40 CFR 264.610(c)(2), the effectiveness and reliability of the systems and
structures to reduce or prevent emissions are as follows. OB procedures are normally used
to dispose of propellants. The following four parameters are statistically the same across all
explosive items detonated and burned in an unconfined state: %C as COx, %CO/COx, %N
as NOx, and %NO/NOx. The emission products from most energetic materials destroyed
by OB will be adequately represented by the following analytes: CO;, CO, NO, NO2, total
saturated hydrocarbons (e.g., ethane, propane, butane), acetylene, ethylene, propene,
benzene, toluene, and particulate. (EPA, 1998).

Open burning at ABL is conducted on above-ground pans as discussed in Section D-8a. The
steel burn pans contain a layer of clay or sand to act as a refractory material to maintain the
integrity of the pan during the very high temperature burning operation. Wastes for a given
propellant are spread across the top of the refractory material. The combustion process may,
under some conditions leave small amounts of partially unburned material on the pan.
After a cool down period, these solids are incorporated into the next burn operation. The
pans will be covered when not in use, but any precipitation falling on the pans will be
collected inside the pan. The water provides an additional degree of protection for the pans
during the burning cycle.

Operating Characteristics of the Unit

Based on the capacity of the burning pans, the maximum waste limit for the Burning
Grounds is 1,630 Ibs per burn. Up to two burns per day may be conducted (depending on
the material being treated), totaling 3,260 Ibs per day for the facility. The OB constraints for
all wastes are detailed in Table D-1 and Appendix A.

Atmospheric, Meteorologic, and Topographic Characteristics of the Unit and the Surrounding
Area

To address 264.601(c)(4), the atmospheric, meteorological, and topographic characteristics of
the unit and the surrounding area are presented.

ABL is located in the complex terrain of the Allegheny Mountains and experiences
variations in seasonal climate from year to year. Summers are characterized by warm,
humid, showery weather, but the heat is moderated by elevation and topography induced
cloudiness. High temperatures in the summer can exceed 90°F. Winters are moderately
severe with rapid changes. Snowfall may be frequent, and at times heavy. Snow seldom
remains on the ground for extended periods of time. Glaze formation on trees, wires and the
ground is rare. Cold spells alternate frequently with thaws, and snow is subject to frequent
complete melting during the winter. Severe cold spells occur occasionally but they seldom
last more than two or three days. A daily low of zero degrees or below can be expected
several times annually.

Climatic characteristics of the area are associated with air currents rising and descending
over the mountains. Orographic lifting of air can cause low clouds to persist when upslope
winds prevail from the north-west quadrant in the winter. Downsloping winds from the
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Allegheny Mountains prevail with easterly or southerly winds, tending to diminish low
cloud layers. Nocturnal radiation fog is common during the summer and the autumn but it
usually dissipates rapidly after sunrise. Temperature inversions can occur as a result of
strong nocturnal cooling and colder air collecting in the valleys. These inversions generally
dissipate by mid to late morning.

The mean relative humidity for the area is generally about 70 percent each month, with the
exception of the period July through September when the mean monthly relative humidity
is about 80 percent. The mean annual Class A pan evaporation is estimated to be about

39 in.. The mean annual lake evaporation is about 29 in.

Prevailing wind direction varies with season, with winds being more southerly in the spring
and summer, while being more west and northwesterly in the fall and winter. A wind rose,
depicting the frequency distribution of wind speed and direction at the ABL Burning
Grounds, is presented in Figure B-5.

By virtue of its location in the foothills of the Allegheny Mountains, the ABL facility is
surrounded by hilly terrain. The North Branch Potomac River flows northward along the
western boundary of the ABL plant property. The river then turns toward the east and
forms the northern border of the plant boundary, ultimately turning back in a northerly
direction as it flows toward the city of Cumberland, Md. The Burning Grounds, located on
the flat terrain along the river are at an elevation of 705 ft amsl. Adjacent hilly terrain is
found nearly all directions with the highest ridges, rising to 1,300 to 1,600 ft msl directly to
the northeast and east. The slope is more gradual to the north and northwest; however.
Ridge lines at altitudes nearing 1,000 ft amsl are observed in these directions as well.

Existing Air Quality, Including Other Sources of Contamination and Their Cumulative Impact on
the Air

To address 264.601(c)(5), the existing air quality, including other sources of contamination
and their cumulative impact on the air are as follows:

The site is in a rural area of Mineral County on the West Virginia — Maryland Border. It is
bordered immediately to the north by Allegany County, Maryland and is west of the
Virginia border. Both counties are characterized as sparsely populated, rural environments,
with a limited number of other sources of pollutant emissions. The general area is largely
agricultural with widely dispersed, light industry.

There are no air monitoring sites in Mineral County, WV. The state presently classifies
Mineral County as attainment/unclassifiable. This classification means that insufficient air
quality data exists to definitively classify the county attainment or non-attainment. There
are no non-attainment areas proximate to the area. The entire State of Maryland is in
attainment of all of the NAAQS with the exception of ozone. Ozone non-attainment areas in
Maryland are in the central and eastern portions of the State. Emission inventory records for
sources of criteria and hazardous pollutants in each county were requested from both West
Virginia and Maryland environmental protection departments. A listing of reported
contaminant emission sources within Mineral County, West Virginia is shown in Table D-8.
Sources located in Allegany County, Maryland are summarized in Table D-9.
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Background concentration data for criteria pollutants at the site were not available. A
monitoring station was located in Allegany, Co. MD in 1997 and part of 1998. The SO; and
PMyo data from this site was used for those background concentrations. Those data are
available at: http:/ /www.mde.state.md.us/environment/air/air_data/datareporthim. In
lieu of local data, background concentrations were estimated by using the averages of all
available monitoring data in the state of West Virginia obtained from EPA’s Aerometric
Information Retrieval System (AIRS) database (http:/ /www.epa.gov /air/data/
monvals.html) for the most recently available year. The year 1997 was used for lead and
2000 for CO. These data are presented in Appendix A, Table 6-1, and are considered to be
rough, conservative estimates. These data are used to demonstrate conservative compliance
with NAAQS. Modeling indicates no new violations of NAAQS will occur and that
considerable “margin” exists between modeled concentrations and NAAQS.

Potential for Human Health Risks Caused by Exposure to Waste Constituents

As part of the human health risk assessment (Appendix B), annual average concentrations
in ground-level air at the point of maximum impact outside the facility boundary, based on
dispersion modeling, were used to estimate potential human exposures and health risks via
inhalation. The results of this evaluation were that potential risks from inhalation exposures
are highly unlikely to pose significant human health risks to offsite human receptors. Thus
the potential magnitude of human health risks is negligible.

Potential for Damage to Domestic Animals, Wildlife, Crops, Vegetation, and Physical Structures
Caused by Exposure to Waste Constituents

The potential for damage to domestic animals, wildlife, crops, vegetation, and physical
structures from exposure to waste constituents in air is low. As part of the ecological risk
assessment (Appendix C), concentrations in ground-level air (based on modeled annual
average concentrations at the estimated point of maximum impact on or outside of the
boundaries of the Burning Grounds) were compared to inhalation-based TRVs. There were
no exceedances of inhalation-based TRVs from exposure to facility-related chemicals in
ground-level air for chemicals with available toxicity data. Thus, the potential ecological
risks associated with exposures via air (wildlife and vegetation) are negligible.

Potential exposures to crops or domestic animals from exposures to waste constituents in air
correspondingly is low, and potential risks are considered negligible.

Potential Magnitude and Nature of Exposures of Humans or Environmental Receptors to
Hazardous Waste of Hazardous Constituents

Non-combusted materials and /or combustion products from Burning Ground operations
are released to the air where they may be transported to surrounding areas by prevailing
winds. Based on the ecological conceptual model (Appendix C), complete exposure
pathways exist to ground-level ambient air in areas surrounding the Burning Grounds (via
inhalation for animals or foliar contact for plants).

As part of the ecological risk assessment, concentrations in ground-level air (based on
modeled annual average concentrations at the estimated point of maximum impact on or
outside of the boundaries of the Burning Grounds) were compared to inhalation-based
TRVs. There were no exceedances of inhalation-based TRVs from exposure to facility-
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related chemicals in ground-level air for chemicals with available toxicity data. Thus, the
magnitude of potential ecological risks is negligible.

As part of the human health risk assessment (Appendix B), annual average concentrations
in ground-level air at the point of maximum impact outside the facility boundary, based on
dispersion modeling, were used to estimate potential human exposures and health risks via
inhalation. The results of this evaluation were that potential risks from inhalation exposures
highly unlikely to pose significant human health risks to offsite human receptors. Thus the
potential magnitude of human health risks is negligible.

D-8d(3)(b) Performance Standards
Design and Operating Requirements

The following operating constraints are proposed, the maximum waste limit for the Burning
Grounds is 1,630 lbs per burn. Up to two burns per day may be conducted (depending on
material), totaling 3,260 Ibs per day for the facility.

Detection and Monitoring Requirements

Ambient air monitoring of open burning activities at the Burning Grounds would be unsafe
and impractical. Safety regulations prohibit personnel from entry into the Burning Grounds
during operations. Remote location of ambient monitors would be problematic due to the
variations in pan usage and wind directions. Therefore operating constraints based on
conservative air models are proposed in lieu of monitoring.

Requirements for Responses to Releases

See Section F, Procedures to Prevent Hazards for a detailed discussion of release responses.

D-8e Monitoring, Analysis, Inspection, Response, Reporting, and Corrective
Action [40 CFR 264.602]

Monitoring, analysis, inspection, response, reporting, and corrective action measures are
included to meet the applicable requirements of this section and to protect human health
and the environment.

D-8e(1) Elements of the Monitoring Program [40 CFR 264.602]

Groundwater and Subsurface Environment

Location of Monitors — The groundwater monitoring wells selected for corrective action
monitoring program are identified in Section E, Table E-9. These consist of three
downgradient alluvial wells, three downgradient bedrock wells, one upgradient alluvial
well and one upgradient bedrock well. The corrective action monitoring well locations are
depicted on Section E, Figure E-1.

Constituents to be Monitored and Frequency of Monitoring - In addition to explosives,
nitroglycerine, and perchlorates, the following field measurements will be collected: pH,
temperature, specific conductance, and dissolved oxygen. Samples will be taken at nine
months intervals to coincide with the CERCLA monitoring program. Table E-1 in Section E
contains a list of analytical parameters for the corrective action monitoring plan. In addition,
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monthly piezometer readings will be taken to demonstrate that the inward hydraulic
gradient is being maintained. Reporting requirements are contained in Section E.

Procedures to Maintain Integrity of Monitoring Devices — Attachment E-3 of Section E is
the Field Sampling Plan for Corrective Action Monitoring Program, Burning Grounds. This
attachment contains Standard Operating Procedures (SOPs) for maintenance and calibration
of all sampling equipment. Maintenance of the extraction and monitoring wells will be in
accordance with the Final Corrective Action Implementation Plan for Site 1, conducted
under the CERCLA program.

Sample Collection and Preservation — Sample collection and preservation procedures are
outlined in Attachment E-3 of Section E.

Analytical Methods — The Corrective Action Monitoring Plan analytical methods and
instrument quantification limits are shown in Section E, Table E-10.

Applicable Procedures for Evaluation of Data — Since it has already been determined that
the groundwater beneath the Burning Grounds is impacted and corrective action already
implemented, a statistical evaluation of the groundwater data is not necessary. Instead, data
will be used to provide a comparison of concentrations of constituents with established data
in an attempt to identify groundwater quality trends and determine when the groundwater
performance standards are met.

Appropriate Response Procedures — Since Corrective Action for groundwater has already
been implemented, response procedures are focused on operation and maintenance of the
extraction well system and groundwater treatment plant in accordance with the ROD for
Site 1, and subsequent NPDES permit requirements for the treatment plant. Other response
procedures are contained in Section F.

Surface Water, Wetland, and Soil Surface

Because neither surface water nor wetlands are not considered significant exposure
pathways at ABL, the discussion of the surface water performance standard is limited to the
discharge from the groundwater treatment plant. Surface soils will be addressed separately
under each heading.

Location of Monitors — Other than the discharge from the groundwater treatment plant,
monitoring of surface water is not anticipated at the Burning Grounds. Effluent monitoring
for the groundwater treatment unit discharge to the North Branch Potomac River is
conducted in accordance with the letter of authorization from the Commonwealth of
Maryland, dated July 11, 1997 and modified October 6, 1998.

The background soil sampling was conducted at locations shown in Figure D-14, in
accordance with the Soil Sampling Plan in Appendix D-2.

Constituents to be Monitored and Frequency of Monitoring — Effluent samples are
collected monthly and analyzed for the following constituents: antimony, arsenic, barium,
beryllium, cadmium, chromium (VI), cobalt, copper, lead, manganese, mercury, nickel,
silver, thallium, zinc, chloroform, 1-1-dichloroethane, 1-2-dichloroethane, 1-1-
dichcloroehtene, 1-2-dichloroethene, methylene chloride, tetrachloroethene, toluene, 1-1-1-
trichloroethane, trichloroethene, vinyl chloride, and acute toxicity. In addition, sample
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analyses are conducted for ammonium perchlorate, hardness, and total suspended solids.
The flow of treated groundwater is also monitored on a monthly basis.

Since surface soil is not considered and important risk pathway (Appendix B and C), surface
soil sampling will be conducted once every five (5) years in accordance with the original Soil
Sampling Plan, Appendix D-2. Samples are analyzed for Appendix IX metals, plus
aluminum, cyanide, iron, and manganese, Appendix IX volatile organic compounds,
Appendix IX semivolatile compounds, plus biphenyl, dioxins and furans, explosives,
nitroglycerin, perchlorate, ammonium nitrate, pH, and total organic carbon.

Procedures to Maintain Integrity of Monitoring Devices — All analytical and
biomonitoring testing is being conducted by laboratories certified by the state of West
Virginia and/or surrounding states. These laboratories are required to demonstrate
compliance with instrument calibration as set forth in the state programs.

Surface soil sampling will be conducted in accordance with the Surface Soil Sampling Plan,
Appendix D-2. This plan contains procedures for instrument and laboratory quality
assurance and instrument calibration.

Sample Collection and Preservation — Effluent sampling, preservation, shipping, and chain
of custody procedures are specified in the Operations and Maintenance for the groundwater
treatment facility which is maintained on site.

Surface soil sampling and preservation will be conducted in accordance with Appendix D-2.

Analytical Methods — Laboratory effluent testing is conducted in accordance with SW 646~
8260B, SW 846-6010B and other approved EPA or Standard Methods as required.

The analytical methods used of the surface soil sampling are contained in Appendix D-2.

Applicable Procedures for Evaluation of Data — Effluent data is compared against the
permit limitations and submitted to WVDEP in the facility monthly DMR.

Surface soil data will be compared with soil background data contained in Appendix D.
Appropriate Response Procedures - Response procedures are contained in Section F.

D-8e(2) Air Monitoring Alternatives [40 CFR 264.602]

Ambient air monitoring of open burning activities at the Burning Grounds would be unsafe
and impractical. Safety regulations prohibit personnel from entry into the Burning Grounds
during operations. Remote location of ambient monitors would be problematic due to the
variations in pan usage and wind directions. Emission factors were determined for the ATK
waste stream in actual burn testing and through literature values. This rationale is contained
in Section D-8d(3) and Appendix A. Other than the discontinuation of several waste types
tested, there are no changes anticipated that would result in different emission factors.

D-9 Boilers and Industrial Furnaces (BIFs)

There are no boilers at ABL; therefore this section is not applicable.
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D10 Containment Buildings [40 CFR 260.10, 264.1100,
264.1101, 264.1102]

There are no containment buildings at ABL; therefore this section is not applicable.
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Amount of Waste

Number of per Burn Days Excluded from OB Activities
Material Burns (Ibs.)/day (Based on the model runs)
Aluminized Composite Propellant 1 1630 Weekends and days when wind is from
120-260 degrees (SE-SW) and >1my/s.
Non-Aluminized Composite 1 1630 Weekends and days when wind is from
Propellant 120-260 degrees (SE-SW) and >1m/s.
Plastic-Bonded Explosives 2 1630 None
Double Base Propellant 1 1630 Weekends and days when wind is from
120-260 degrees (SE-SW) and >1m/s.
Type 1 Mixed Waste 2 1630 None
Type 2 Mixed Waste 2 1630 Naone

TABLE D-2

Existing Surface Water Quality for Ecoregion 67, WVDEP, 1997

Conductivity PH Ammonia
DO (umhos or Temp TSS P Standard  Nitrogen  Nitrates +
mg/l uohms/cm) C Mg/l Mg/ units mg/l nitrates
Average 7.44 219 11 0.03 8 0.5 0.3
Minimum 2.7 15.5 5 0.02 7.3 0.5 0.7
Maximum 8.8 27.8 23 0.04 8.8 0.5 0.53

TSS =total suspended solids.

TABLE D-3
Waste Volumes

Material

Max Annual Quantity, Ibs

Al Composite Propellant
Composite Propellant
Double Base Propellant
PBX Explosive

Type 1 P/E Waste

Type 2 P/E Waste

Maximum Total

300,000
300,000
300,000
300,000
300,000
300,000
300,000
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TABLE D-4
Estimated Annual Air Emissions of Criteria Pollutants

Criteria Pollutants Ibs/year Tonsl/year
NO 1,200.00 0.60
NO» 3,30.00 0.17
80. 420.00 0.21
PMig 17,100.00 8.55
voc* 1,332.39 0.67
CO 24,900.00 12.45

* Summation of speciated NMOC at the maximum of reported or ¥z of detection levels

TABLE D-5
Estimated Maximum Annual Non-Criteria Air Emissions

Other Emissions! Ibs/year Tons/year
HCI (gas) 8580.00 4.29
1,3-Butadiene 49.50 0.02
1,6-Dinitropyrene 0.01 0.00
1-Methylnaphthalene 0.72 0.00
1-Nitropyrene 0.66 0.00
2,4-Dinitrotoluene 0.01 0.00
2,5-Diphenyloxazole 0.29 0.00
2,6-Dinitrotoluene 1.74 0.00
2-Methylnaphthalene 0.72 0.00
2-Nitroaphthalene 0.51 0.00
4-Nitrophenol 0.01 0.00
4-Nitrosodiphenylamine 0.01 0.00
Benzo[alanthracene 1.32 0.00
Benzene 330.00 0.17
Benzo[a]pyrene 0.01 0.00
Biphenyl 1.41 0.00
Dibenz[a,h]anthracene 0.01 0.00
Dibenzofuran 0.30 0.00
Di-n-propyl adipate 0.41 0.00

1 Maximum of reported concentration or % of detection levels.
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TABLE D5
Estimated Maximum Annual Non-Criteria Air Emissions
Other Emissions’ Ibs/year Tons/year
Dioxin 7.8E-06 0.00
Diphenylamine 0.06 0.00
Mesitylene 0.09 0.00
Naphthalene 1.17 0.00
n-Hexane 49.50 0.02
N-Nitrosodiphenylamine 0.01 0.00
Phenanthrene 0.60 0.00
Phenol 0.84 0.00
Pyrene 0.01 0.00
Resorcinol 1.80 0.00
Styrene 49.50 0.02
Thianaphthene 0.01 0.00
Toluene 1050.00 0.53
Tractin 0.01 0.00
Xylenes 282.00 0.14
Aluminum 30000.00 15.00
Lead 2640.00 1.32
Zirconium 2640.00 1.32
copper 300.00 6.00
lron 3.30 0.00
TABLE D-6 ‘
Estimated Maximum Hourly and Daily Air Emissions of Criteria Pollutants
Maximum, Maximum, Maximum,
Criteria Pollutants tons/day Ibs./hr tons/hr
NO 0.01 6.5 0.00
NO2 0.00 1.8 0.00
SO, 0.00 2.3 0.00
PMio 0.09 92.9 0.05
voc* 0.01 7.2 0.00
coO 0.14 135.3 0.07
* Summation of speciated NMOC at the maximum of reported or ¥ of detection levels
WDC012550002.2IP/PCJ SECTION D-47

len ener i



SECTION D—PROCESS INFORMATION

DRAFT

TABLE D-7
Estimated Maximum Hourly and Daily Air Emissions of Non-Criteria Pollutants

Maximum, Maximum, Maximum, Maximum,
Other Emissions? Ibs./day - tons/day Ibs./hr tons/hr
HCI 93.2360 0.05 46.6180 0.02
1,3-Butadiene 0.5379 0.00 0.2690 0.00
1,6-Dinitropyrene 0.0001 0.00 0.0001 0.00
1-Methylnaphthalene 0.0078 0.00 0.0039 0.00
1-Nitropyrene 0.0072 0.00 0.0036 0.00
2,4-Dinitrotoluene 0.0001 0.00 0.0001 0.00
2,5-Diphenyloxazole 0.003t 0.00 0.0015 0.00
2,6-Dinitrotoluene 0.0189 0.00 0.0095 0.00
2-Methyinaphthalene 0.0078 0.00 0.0039 0.00
2-Nitroaphthalene 0.0055 0.00 0.0028 0.00
4-Nitrophenol 0.0001 0.00 0.0001 0.00
4-Nitrosodiphenylamine 0.0001 0.00 0.0001 0.00
Benzo[a]anthracene 0.0143 0.00 0.0072 0.00
Benzene 3.5860 0.00 1.7930 0.00
Benzo{fa]pyrene 0.0001 0.00 0.0001 0.00
Biphenyl 0.0153 0.00 0.0077 0.00
Dibenz[a,h]anthracene 0.0001 0.00 0.0001 0.00
Dibenzofuran 0.0033 0.00 0.0016 0.00
Di-n-propyl adipate 0.0044 0.00 0.0022 0.00
Dioxin 0.0011 0.00 0.0005 0.00
Diphenylamine 0.0006 0.00 0.0003 0.00
Mesitylene 0.0010 0.00 0.0005 0.00
Naphthalene 0.0127 0.00 0.0064 0.00
n-Hexane 0.5379 0.00 0.2690 0.00
N-Nitrosodiphenylamine 0.0001 0.00 0.0001 0.00
Phenanthrene 0.0065 0.00 0.0033 0.00
Phenol 0.0091 0.00 0.0046 0.00
Pyrene 0.0001 0.00 0.0001 0.00
Resorcinol 0.0196 0.00 0.0098 0.00
Styrene 0.5379 0.00 0.2690 0.00

2 Maximum of reported concentration or % of detection levels. Note that 0.00E+00 values represent rounding.
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SECTION D—PROCESS INFORMATION

TABLE D-7

Estimated Maximum Hourly and Daily Air Emissions of Non-Criteria Pollutants

DRAFT

Maximum, Maximum, Maximum, Maximum,
Other Emissions2 Ibs./day tons/day Ibs./br tons/hr
Thianaphthene 0.0001 0.00 0.0001 0.00
Toluene 11.4100 0.01 5.7050 0.00
Tractin 0.0001 0.00 0.0001 0.00
Xylenes 3.0644 0.00 1.56322 0.00
Aluminum 326.0000 0.16 163.0000 0.08
Lead 28.6880 0.01 14.3440 0.01
Zirconium 28.6880 0.01 14.3440 0.01
Copper 130.4000 0.07 65.2000 0.03
Iron 0.0359 0.00 0.0179 0.00

TABLE D-8

Air Emission Sources Located in Mineral County, West Virginia, within 10 Kilometers of the ABL Burning Grounds

Source Name Pollutant Emissions (tons/yr)

Kingsford Manufacturing Particulate 91.2
Sulfur dioxide 29.2
Nitrogen dioxide 68.1
Carbon monoxide 11
Volatile organic Compounds 1.3
Methyt alcohol 04

Westvaco Corporation Particulate 148.0
Sulfur dioxide 04
Nitrogen dioxide 108.0
Carbon monoxide 77.3
Volatile organic Compounds 12.6
Styrene 0.03
Ethylene dichloride 0.0001
Hexone 0.02
Toluene 0.04
Hexane 0‘.001
Trichlorobenzene 0.002
1,2,4-Trichlorobenzene 0.02
Tetrachloroethylene 0.03
Formaldehyde 0.3

WDC012550002.ZIP/PCJ
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DRAFT

TABLE D-8

Air Emission Sources Located in Mineral County, West Virginia, within 10 Kilometers of the ABL Burning Grounds

Source Name

Poliutant

Emissions (tons/yr)

1,2-Dichloroethylene
Carbon tetrachloride
Methyt disulfide
Lactol spirits

Methyl alcohol
Acetone

Chloroform

Benzene

Methyl chloroform
Methyl chloride
Methyl mercaptan
Acetaldehyde
Methylene chloride
Ammonia

Hydrogen sulfide
2-Butanone
1,1,2-Trichloroethane
Trichloroethylene

Napthalene

0.006
0.0007
1.6
0.15
0.02
1.4
0.007
0.01
0.01
0.07
2.3
1.07
0.0005
17.0
1.09
0.16
0.0004
0.0004
0.5

TABLE D-9

Air Emission Sources Located within Allegany County, Maryland, that are within 10 Kilometers of the ABL Burning Grounds

Source Name Location Pollutant Emissions (tons/yr)
Westvaco Allegany County Particulates 750
Sulfur dioxide 19,883
Nitrogen dioxide 5,030
Carbon monoxide 139
Volatile Organic Compounds 668
John Duckworth Coal Co. Nitrogen dioxide 3
Westvaco Warehouse Nitrogen dioxide 2
SECTION D-50 WDC012550002.ZIP/PGJ
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NOTES:

THIS CROSS SECTION WAS INTERPOLATED BETWEEN BORING LOCATIONS,
ACTUAL CONDITIONS MAY DIFFER FROM THOSE SHOWN HERE. CROSS
SECTION LOCATION IS SHOWN IN FIGURE X-X.
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NOTES:
THIS CROSS SECTION WAS INTERPOLATED BETWEEN BORING LOCATIONS
ACTUAL CONDITIONS MAY DIFFER FROM THOSE SHOWN HERE. CROSS
SECTION LOCATION IS SHOWN IN FIGURE X-X.
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SECTION E

Groundwater Monitoring

The Burning Grounds is a Subpart X unit where there is a potential for groundwater
contamination. Section E is intended to provide a description of the proposed groundwater
monitoring program.

E-1 Exemption from Groundwater Protection Requirements
[270.14(c)]

The requirements of this section pertain to surface impoundments, landfills, or landfill
treatment facilities; therefore, this section is not applicable.

E-la Waste Piles [40 CFR 270.18(b), 264.90(b)(2) and (5)]

There are no waste piles at ABL. Therefore, this section is not applicable.

E-1b Landfill [40 CFR 264.90(b)(2)]

There are no active landfills at ABL. Therefore, this section is not applicable.

E-1c No Migration [40 CFR 264.90(b)(4))]
This section is not applicable.

E-2 Interim Status Groundwater Monitoring Data [270.14(c)(1),
265.90 - 265.94]

This section provides a summary of groundwater monitoring data and supporting
documentation obtained during the interim status period.

E-2a Description of Interim Status Period Wells and Analytical Parameters

A RCRA baseline monitoring program was completed for groundwater at the Burning
Grounds. The purpose of the baseline groundwater monitoring program was to evaluate the
existing groundwater conditions and to establish a baseline for development of a long-term
monitoring program under RCRA. This monitoring program comprised four rounds of
quarterly groundwater sample collection from selected extraction wells in the Burning
Grounds and selected upgradient monitoring wells. The existing wells installed as part of
the CERCLA program activities were selected for RCRA baseline groundwater monitoring.

The initial round of RCRA baseline groundwater sampling was conducted in April 1999.
The remaining three rounds of quarterly sampling were conducted in April 2000, July 2000,
and October 2000. During each event, groundwater was sampled from nine extraction wells,
four monitoring wells, and the treatment plant influent and effluent. Figure E-1 provides a
topographic map of the Burning Grounds. This map shows the location of the wells
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sampled during the baseline period and shows the boundaries of the Burning Grounds as
well as the property boundary.

The sampled monitoring wells comprised two upgradient alluvial monitoring wells (1GW11
and 1GW32), two upgradient bedrock monitoring wells (IGW10 and 1GW15), five
downgradient alluvial extraction wells (IEW10, 1IEW14, 1IEW16, 1IEW18, and 1EW21), and
four downgradient bedrock extraction wells (IEW29, 1IEW30, 1IEW31, and 1EW33).
Attachment E-1 provides details of the design and construction of each of the background
monitoring wells. Attachment E-2 provides the details of the design and construction of
each of the extraction wells for baseline RCRA groundwater monitoring. All samples
collected from these wells were analyzed for full Appendix IX parameters (i.e., VOCs,
SVOCs, pesticides, PCBs, herbicides, dioxins, furans, and metals), and for explosives,
perchlorate, nitroglycerine, and nitrocellulose. A complete analytical parameter list is
presented in Table E-1.

Evaluation of the analytical results of the four rounds of RCRA baseline groundwater
monitoring indicates that VOCs are the most prevalent COPCs in groundwater beneath the
Burning Grounds. Although solvents were historically present in a portion of the
propellants burned at the Burning Grounds, it is unlikely that VOCs related to these
solvents significantly contributed to groundwater contamination there. This is because,
relative to the quantity of solvents discharged into the disposal pits, the solvents in the
waste burned represented a minimal quantity of the VOCs potentially released in this area.
Additionally, solvents that were associated with propellant were likely destroyed during
burning. Any solvents not destroyed during burning are more likely to have volatilized
than to have become dissolved in groundwater.

Perchlorate was the most prevalent explosive constituent detected with respect to
concentration and distribution. The highest concentrations of perchlorate were from wells
downgradient of the inactive solvent disposal pits 2 and 3. As discussed above, the presence
of perchlorate in groundwater is attributed to both burning at the unit and its presence in
the spent solvents discharged in the solvent disposal pits. Additionally, the explosive
compounds HMX and RDX were found in groundwater collected from beneath the Burning
Grounds, but with the exception of one detection of RDX, neither was found at a
concentration above its groundwater protection standard.

None of the other organic constituents (i.e., SVOCs, pesticides, PCBs, herbicides, dioxins,
furans) were detected at a statistically significant level in groundwater beneath the burning
grounds. Additionally, the metals concentrations detected there were similar to those found
elsewhere at Plant 1.

E-2b Description of Sampling/Analysis Procedures [40 CFR 265.92]

Attachment E-3 provides the Field Sampling Plan for the RCRA groundwater monitoring
program. This document describes sample collection procedures, sample preservation and
shipment procedures, field quality control procedures, and documentation requirements.

E-2c Monitoring Data [40 CFR 265.92]

The constituents detected in groundwater collected from background monitoring wells
during the four RCRA baseline groundwater monitoring events are presented in Table E-2.
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The constituents detected in baseline monitoring, downgradient extraction wells during the
four RCRA events are summarized in Table E-3. Table E-4 provides groundwater surface
elevation measurements corresponding to each sampling event. Table E-5 contains the mean
and variance data for the background wells.

E-2d Statistical Procedures [40 CFR 265.93]

A statistical evaluation of all analytical data generated during the four rounds of RCRA
baseline groundwater monitoring was completed to determine if there was a statistically
significant increase in analyte concentrations between the upgradient and downgradient
wells in each aquifer (i.e., alluvial and bedrock). For all detected parameters, an interwell
statistical comparison between upgradient and downgradient wells for the alluvial and
bedrock aquifers was performed using a non-parametric Mann-Whitney test with a
significance level of 0.05. This evaluation was completed in accordance with the Guidance for
Data Quality Assessment, Practical Methods for Data Analysis, EPA QA/G-9 (EPA/600/R-
96/08) and 40 CFR Part 264, Section 97.

Method detection limits (MDLs) were used for non-detect results when the practical
quantitation limits were judged to be sufficiently high to potentially mask statistically
significant increases in detected constituents.

In addition to the statistical evaluation, the analytical results for individual wells were
compared to groundwater protection standards. USEPA Maximum Contaminant Levels
(MCLs) were used as the groundwater protection standards where available. For
constituents without established MCLs, other criteria (e.g., Drinking Water Exposure Limits
(DWELSs), USEPA Region I Risk-based Concentrations [RBCs] for tap water) were used.

Resulits of Statistical Evaluation — Baseline Evaluation

Table E-6 summarizes the results of the statistical evaluation for the alluvial and bedrock
aquifer data. For those constituents that were found to be statistically higher in the
downgradient wells, a comparison was made to the screening criteria and any exceedences
also noted in the table.

E-2e Groundwater Assessment Plan [40 CFR 265.93(d)(2)]

The presence of the volatile constituents in groundwater is attributed to historic discharge of
spent solvents in pits at the Burning Grounds, and is being addressed under a CERCLA
remedial action and long-term monitoring program. A key component of this program is
monthly piezometric surface monitoring that ensures all groundwater in the alluvial and
bedrock aquifers at Site 1, including the area underlying the Burning Grounds, is
hydraulically contained, extracted, and treated at the onsite groundwater treatment plant.
Tri-quarterly (i.e., every 9 months) groundwater sampling conducted under CERCLA at Site
1 provides a means of monitoring the long-term reduction in volatile contaminant
concentrations.

The evaluation of the four rounds of RCRA baseline groundwater data also indicated that
hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) was detected beneath the Burning Grounds at
a concentration above the DWEL, which requires implementation of a corrective action
program. Therefore, an additional groundwater quality assessment program is not required.
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The rate and extent of migration of the hazardous waste constituents and the concentration
of the hazardous waste constituents are discussed in the sections that follow.

E-3 General Hydrogeologic Information [40 CFR 270.14(c)(2)]

The following discussion of hydrologic and geologic characteristics of the Burning Grounds
was obtained from a compilation of several documents including the Long-Term Monitoring
Plan Site 1 — Burning Grounds (CH2M HILL, 1998), Phase I Aquifer Testing at Allegany Ballistics
Laboratory (CH2M HILL, 1998), Phase 11 Aquifer Testing at Site 1 at Allegany Ballistics
Laboratory (CH2M HILL, 1999), and the Draft Annual Long-Term Monitoring Report for Sites 1
and 10 (CH2M HILL, 2001).

Regional Geology

ABL is located in the Valley and Ridge Physiographic Province, near its western boundary
with the Allegheny Plateau Province. The transition between these provinces is referred to
as the Allegheny Structural Front. The Valley and Ridge Physiographic Province is
underlain by sedimentary rocks folded and faulted during the Paleozoic Era. The linear
belts of ridges and valleys that characterize the province result from differential erosion of
the various rock types. In general, more-resistant sandstone underlies ridges, whereas less-
resistant shale and soluble limestone underlie lowlands.

The most significant physiographic feature in the vicinity of ABL is Knobly Mountain,
which flanks Plant 1 to the south and east. Plant 1, along the northern border of which lies
the Burning Grounds, is located on the floodplain of the North Branch Potomac River at a
point where the river has cut into the base of Knobly Mountain. Knobly

Mountain is the surface expression of a portion of the Wills Mountain anticlinorium, the
anticlinal axis of which plunges to the southwest and trends approximately N30°E as it
approaches Plant 1 from the southwest, but displays a more north-south trend immediately
north of Plant 1.

Site Geology

The geology at the Burning Grounds has been characterized through a number of activities,
including drilling, soil sampling, rock coring, geophysical logging and downhole video of
boreholes, seismic refraction, seismic reflection, and fracture trace analysis. These activities
identified three primary lithologic units which are described below.

Four interpretative geologic cross-sections of the material underlying the Burning Grounds
have been prepared to assist in formulating a site conceptual model of site geology. Cross-
section alignments are provided in Section D, Figures D-6, D-7, D-8, D-9, and D-10.

The natural surficial material at the Burning Grounds is a silty clay layer, considered to be
floodplain deposits of the North Branch Potomac River. However, at some locations,
particularly along the northern perimeter of the site, up to several feet of fill material are
located at the surface. The silty clay is typically light to dark brown. Toward the lower parts
of the layer there are traces of fine-grained sand. The thickness of the silty clay layer at the
Burning Grounds ranges from approximately 10 to 15 ft; its base approximates the river
surface elevation adjacent to the site (i.e., 648 ft).
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Beneath the silty clay layer is an alluvial layer consisting of generally poorly sorted sand,
gravel, pebbles, and cobbles, with variable but typically significant amounts of clay and silt.
This layer is presumably alluvial channel deposits laid down by the North Branch Potomac
River as it meandered across the valley. Drilling activities conducted at the Burning
Grounds have determined that the gravel size and quantity generally increase with depth,
producing a relatively transmissive zone at the base of the alluvium.

The saturated thickness of the alluvium varies across the Burning Ground. In general, the
saturated thickness of the alluvial aquifer decreases from south to north across the site.

Directly beneath the alluvial deposits lies bedrock, consisting of primarily calcareous shale,
limestone, and sandstone of Silurian age. As noted previously, the axis of Wills Mountain
anticlinorium is assumed to pass through the Burning Grounds in a generally northeast-
southwest orientation. The anticlinal axis is asymmetrical, however. On the southeast side of
the axis, the strata are primarily calcareous shale that dip relatively gently to the southeast
at approximately 30°. On the northwest side, the strata contain appreciable limestone and
are generally vertical to slightly overturned.

Bedrock drilling has identified fracture sets at similar elevations across the Burning
Grounds. Aquifer testing and geophysical logging of boreholes showed the eastern fracture
sets tend to have higher production capacities than those in the west. This was supported by
a seismic reflection survey that determined, in general, a higher density of fracture traces lie
beneath the eastern portion of the site than beneath the western portion.

The bedrock surface across the Burning Grounds is fairly uniform with most of the high and
low areas occurring in the southwestern corner of the Burning Grounds. The most
significant feature is an apparent depression (i.e., 26 ft amsl) in the bedrock surface just
along the western edge of the Burning Grounds. There are also several areas of relatively
shallow bedrock (i.e., 14 ft amsl) in the southwestern corner of the Burning Grounds.

Site Hydrogeology

A conceptual hydrogeologic model of the alluvial and bedrock aquifers at the Burning
Grounds was developed and refined to assist in the design and construction of a
groundwater extraction and treatment system for VOC contamination in Site 1 groundwater
under the CERCLA program. The groundwater extraction and treatment system at Site 1
has been in operation since September 1998 to hydraulically contain groundwater in the
alluvial and bedrock aquifers beneath Site 1, which includes the Burning Grounds. A series
of 27 alluvial and 7 bedrock extraction wells withdraw groundwater to maintain a cone of
depression beneath the site and prevent contaminated groundwater from leaving the facility
and discharging to the North Branch Potomac River. The discussion below provides an
evaluation of natural (non-pumping) hydrogeologic conditions at the Burning Grounds in
addition to current conditions.

An alluvial aquifer, consisting of 12 to 18 ft of silt, clay, sand, and gravel, is present across all
of the Burning Grounds. The alluvial aquifer lies immediately above the bedrock, and is
believed to be hydraulically well-connected, rather than separated from the bedrock aquifer
by a low-permeability layer such as clay or weathered bedrock.
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Natural groundwater flow in the alluvial aquifer at the Burning Grounds is north-northeast
toward the North Branch Potomac River, with a generally uniform gradient of
approximately 0.008. However, near the western end of the burning ground, the direction of
alluvial groundwater flow changes to the north-northwest toward the river, with a steeper
gradient of approximately 0.016. This phenomenon is likely due to a reduction in bedrock
aquifer transmissivity at the western end of the site causing bedrock groundwater to mound
as it approaches from an area of higher transmissivity.

During Phase I Aquifer Testing, alluvial extraction wells were installed and tested to
evaluate how the aquifer hydraulic conductivity varied across the site. The tests revealed
that hydraulic conductivities were highest across the eastern half of the Burning Grounds
and lowest across the western half, with a sharp decrease in the hydraulic conductivities
observed near the western third of the burning ground. Across the eastern half of the
Burning Grounds the observed hydraulic conductivities range from approximately 13
ft/day to 182 ft/day, with a mean of approximately 70 ft/day. This contrasts with the
observed hydraulic conductivities across the western half, which range from about 0.4
ft/day to 17 ft/day, with a mean of approximately 6 ft/day. Although there were two wells
with calculated hydraulic conductivities greater than 60 ft/day in the western half (i.e.,
wells 1IEW23 and 1EW26), all but 3 of the 14 hydraulic conductivity measurements were less
than 10 ft/day.

Based upon the hydraulic gradient and hydraulic conductivity values presented above, the
average linear velocity of natural (non-pumping) horizontal groundwater flow in the
alluvial aquifer beneath the eastern half of the Burning Grounds is estimated to be
approximately 1,000 ft/yr, depending on the amount of clay present. This calculation
assumes an effective porosity of 20 percent for the alluvium. Because of the lower observed
hydraulic conductivities, the average linear velocity of horizontal groundwater flow in the
alluvial aquifer beneath the western half of the site is estimated to be about 175 ft/yr.

Unlike the alluvial aquifer, lateral groundwater flow in the bedrock aquifer is believed to be
confined to partings along bedding planes, fractures, and solution channels. However, the
direction of natural (non-pumping) bedrock groundwater flow across much of the Burning
Grounds is similar to that of the alluvial aquifer (i.e., north-northeast toward the North
Branch Potomac River). As determined during Phase II Aquifer Testing, except near the
western end of the burning ground, the horizontal hydraulic gradient in the bedrock aquifer
has a nearly uniform gradient of approximately 0.01. Near the west end of the burning
ground, the groundwater flow becomes north-northwest toward the river with an increased
horizontal hydraulic gradient of approximately 0.03. As stated previously, this phenomenon
is likely due to a reduction in bedrock aquifer transmissivity at the western end of the site
causing bedrock groundwater to mound as it approaches from an area of higher
transmissivity.

Similar to the hydraulic conductivity values observed for the alluvial aquifer across the
Burning Ground, the observed transmissivity of the bedrock aquifer beneath the eastern
portion of the site (i.e., 285 ft2/day) is approximately 4 times that observed for the bedrock
beneath the western portion (i.e., 70 ft?/day). As noted previously, this is believed due to
the lower number of fractures apparently present below the western part of the site.
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At nine locations across the Burning Grounds, a well screened in the alluvium is located
adjacent to a well screened in the bedrock. At one of the locations, there is also a well
screened in the shallow bedrock (i.e., less than 90 ft below ground surface, or bgs) next to
one screened in the deep bedrock (i.e., greater than 90 ft bgs). During Phase II Aquifer
Testing, water-level measurements from these paired wells were compared to determine the
direction and magnitude of the vertical component of the hydraulic gradient between the
alluvium and bedrock and between the shallow and deep bedrock. The results indicate
under naturally occurring conditions (non-pumping) there is a downward vertical
component of flow from alluvium to shallow bedrock at all locations except at the
1GW39/1GW12 alluvial/bedrock well pair. At the 1IGW34/1GW9/1GW13 alluvial/shallow
bedrock/deep bedrock well cluster, the vertical component of flow is downward from
alluvium to shallow bedrock, but upward from deep bedrock to shallow bedrock and
alluvium.

Phase II Aquifer Testing data also show the calculated vertical component of hydraulic
gradient for the well pairs in the western portion of the Burning Grounds are generally
lower than those for the well pairs in the eastern portion of the site. This suggests the
alluvial and bedrock aquifers are better-connected hydraulically at the west end of the
Burning Grounds than at the east end. Since groundwater extraction began, the vertical
component of groundwater flow is more strongly downward from the alluvium to bedrock
due to the much higher rate of groundwater extraction from the bedrock aquifer.

Water-level data gathered from all Site 1 bedrock monitoring wells during May 2001 were
used to generate a piezometric surface representation of current bedrock aquifer conditions.
Based on this information, bedrock and alluvial groundwater flow along the northern
boundary of the Burning Grounds is no longer north-northwest toward the North Branch
Potomac River. A significant cone of depression has been created by pumping of the alluvial
and bedrock extraction wells that has resulted in containment of the alluvial and bedrock
groundwater beneath the Burning Grounds and prevention of its discharge to the North
Branch of the Potomac River.

E-4 Topographic Map Requirements [40 CFR 270.14(c)(2), (3),
(4)i)]

Figure E-1 provides a topographic map of Burning Grounds. This map shows the location of
the wells sampled during the interim status period, the boundaries of the hazardous waste
management unit, the property boundary in the vicinity of the Burning Grounds, and the
groundwater flow direction (not accounting for conditions during pumping). While the
groundwater extraction system is effectively containing groundwater beneath the Burning
Grounds, the point of compliance will be represented by the extraction wells to be sampled
as part of the corrective action monitoring program. These wells provide current
downgradient compliance points across the width of the RCRA unit.

Figure E-2 presents the horizontal extent of the total VOC plume in the alluvial aquifer, as
determined during the July 2000 CERCLA groundwater sampling event. Figure E-3 presents
the horizontal extent of the total VOC plume in the bedrock aquifer, as determined during
the July 2000 CERCLA groundwater sampling event. Figure E-4 presents the vertical extent
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of the total VOC plume in the alluvial and bedrock aquifers, as determined during the same
event. Figure E-5 presents the detected concentrations of explosive compounds in both
alluvial and bedrock wells, as determined in July 2000.

E-5 Contaminant Plume Description [40 CFR 270.14(c), (2), (4)
and (7)(ii); Part 261, Appendix VIl]

Evaluation of the analytical results of the four rounds of RCRA baseline groundwater
monitoring indicate that VOCs are the most prevalent COPCs in groundwater beneath the
Burning Grounds. The analytical results are presented in tables E-2 and E-3. The horizontal
and vertical extent of total VOCs in groundwater, as determined during the July 2000
groundwater sampling event, are presented in Figures E-2, E-3, and E-4.

In the nine downgradient wells (i.e., the alluvial and bedrock extraction wells), seven VOCs
(1,1,2-trichloroethane, 1,2-dibromo-3-chloropropane, 1,2-dichloroethane, benzene,
chloromethane, cis-1,2-dichloroethene, and tetrachloroethane) were infrequently detected,
and generally at low concentrations. Table E-7 displays the nine VOCs most commonly
detected, the corresponding range of detections, and frequency of detections, in order of
decreasing detection frequency.

VOCs in groundwater beneath the Burning Grounds are part of a CERCLA remedial action,
documented in the Final Record of Decision (ROD) for Site 1 Operable Unit 3: Groundwater,
Surface water, and Sediment at Allegany Ballistic Laboratory, West Virginia, April 1997. TCE was
the primary constituent of concern for the CERCLA groundwater remedial action at Site 1.
The presence of TCE in groundwater is primarily is attributed to its historic use as a solvent
at the facility and subsequent disposal in three solvent disposal pits located in the western
portion of the Burning Grounds (identified as solvent disposal pits 1, 2, and 3 in Figure E-1).

Although solvents were historically present in a portion of the propellants burned at the
Burning Grounds, it is unlikely that VOCs related to these solvents significantly contributed
to groundwater contamination there. This is because, relative to the quantity of solvents
discharged into the disposal pits, the solvents in the waste burned represent a minimal
quantity of the VOCs potentially released in this area. Additionally, solvents that were
associated with propellant were likely destroyed during burning. Any solvents not
destroyed during burning are more likely to have volatilized than to have become dissolved
in groundwater.

Figure E-5 presents the detected concentrations of selected explosive compounds in both
alluvial and bedrock wells, as determined during the July 2000 groundwater sampling
event. Perchlorate was the most prevalent explosive constituent detected with respect to
concentration and distribution. Detected concentrations of perchlorate ranged from less
than 5 pg/1 to 34,900 ng/1. The highest concentrations of perchlorate were from wells
downgradient of solvent disposal pits 2 and 3. TCE was used to clean composite propellant,
which contained ammonium perchlorate. Therefore, the presence of perchlorate in
groundwater is attributed to both burning at the unit and its presence in the spent solvents
discharged in the solvent disposal pits. Additionally, the explosive compounds HMX and
RDX were found in groundwater collected from beneath the Burning Grounds, but with the
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exception of one detection of RDX (above the DWEL), neither was found at a concentration
above its groundwater screening criteria.

None of the other Appendix IX organic constituents (i.e., SVOCs, pesticides, PCBs,
herbicides, dioxins, furans) were detected at a statistically significant level in groundwater
beneath the burning grounds. Additionally, the metals concentrations detected there were
similar to those found elsewhere at Plant 1.

E-6 General Monitoring Program Requirements [40 CFR
270.14(c)(5), 264.97, 264.90(b)(4)]

Because both statistically significant increases of groundwater constituents and at least one
groundwater protection standard exceedance have been identified, and because there is an
existing groundwater extraction system in operation at the Burning Grounds, it is proposed
that a corrective action monitoring program be instituted for groundwater at the permitted
unit.

The corrective action monitoring program is described in Section E-9.

E-6a Description of Wells [40 CFR 264.97(a), (b), (c)]

A description of the wells for the corrective action monitoring program is described in
attachments E-1 and E-2, boring logs.

E-6b Description of Sampling/Analysis Procedures [40 CFR 264.97(d), (e), (f)]

A description of the sampling and analysis procedures for the corrective action monitoring
program is described in Section E-9 and in Attachment E-3.

E-6¢c Procedures for Establishing Background Quality [40 CFR 264.97(a)(1), (g)]

One upgradient alluvial monitoring well (1IGWI1I) and one upgradient bedrock well (1IGW10)
will be used to establish background groundwater quality. These wells were part of the
background well set used for the baseline monitoring program.

E-6d Statistical Procedures [40 CFR 264.97(h); (i)(1), (5), and (6)]

Statistical evaluations will not be performed on the data generated during the corrective
action monitoring program. The purpose of statistical evaluations is to determine if
groundwater beneath the unit has been impacted. Because it has already been determined
that constituents are present in groundwater at concentrations exceeding the groundwater
protection standards at the point of compliance, a statistical evaluation is not necessary.

E-7 Detection Monitoring Program [40 CFR 270.14(c)(6),
264.91(a)(4), 264.98]

Under 40 CFR 264.98, the objective of a detection monitoring -program is to determine if a
release from a unit has occurred by comparing groundwater constituent concentrations in
wells upgradient of the permitted unit to those downgradient of the unit. If a statistically
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significant increase in constituent concentrations are identified, a compliance monitoring
program may be warranted.

The results of the statistical evaluation of the RCRA baseline groundwater monitoring data
for the Burning Grounds indicate there is statistically significant evidence of a release.
Therefore, a detection monitoring program is not applicable; applicability of a compliance
monitoring or corrective action monitoring program should be evaluated.

E-8 Compliance Monitoring Program [40 CFR 270.14(c)(7),
264.99]

Under 40 CFR 264.99, the objective of a compliance monitoring program is to determine if
the concentrations of constituents exhibiting a statistically significant increase exceed
established groundwater protection standards. If constituent concentration(s) exceed
groundwater protection standard(s), a corrective action program may be warranted.

Groundwater data collected during RCRA baseline monitoring suggest that at least one
groundwater protection standard has been exceeded beneath the Burning Grounds.
Therefore, a compliance monitoring program is not applicable; applicability of a corrective
action monitoring program should be evaluated.

E-9 Corrective Action Program [40 CFR 270.14(c)(8), 264.100,
264.99(1)]

As mentioned above, because both statistically significant increases of groundwater
constituents and at least one groundwater protection standard exceedance have been
identified, and because there is an existing groundwater extraction system in operation at
the Burning Grounds, it is proposed that a corrective action monitoring program be
instituted for groundwater at the permitted unit.

E-9a Characterization of Contaminated Groundwater [40 CFR 270.14(c)(8)(i)]

Section E-2 provides a characterization of the contaminated groundwater beneath the
Burning Grounds.

E-9b Concentration Limits [40 CFR 270.14(c)(8)(ii), 264.9(a)(2), 264.94(b)]

Table E-8 provides the maximum concentration limits for the constituents that will be
sampled during the corrective action monitoring program.

E-9c Alternative Concentration Limits [40 CFR 270.14(c)(8)(ii), 264.99(a)(2),
264.94(b)]

No alternative concentration limnits have been established; therefore, this section is not
applicable.
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E-9d Corrective Action Plan [40 CFR 270.14(c)(8)(iii), 264.100(b)]

The proposed corrective action relies on the use of the existing groundwater extraction and
treatment system to prevent offsite migration of contaminated groundwater beneath the
Burning Grounds. The corrective action plan includes extraction of groundwater from the
alluvial and bedrock aquifers beneath the Burning Grounds and subsequent treatment at the
on-site groundwater treatment plant. This corrective action plan is being implemented as
part of a CERCLA remedial action, documented in the Final Record of Decision (ROD) for

Site 1 Operable Unit 3: Groundwater, Surface water, and Sediment at Allegany Ballistic Laboratory,
West Virginia, April 1997. Details concerning the corrective action plan, including location,
construction details, plans for removing wastes, descriptions of the treatment technologies,
effectiveness of the correction program, additional hydrogeologic information, and
operation and maintenance plans, are provided in the ROD (Attachment E-4) and other
relevant project documents prepared under CERCLA.

One of the primary goals for the corrective action plan is to maintain a hydraulic barrier
between the groundwater beneath the site and the North Branch Potomac River. In doing
so, contaminated groundwater is prevented from discharging to the river. In order to
demonstrate that this goal is being achieved, monthly manual water-level measurements are
collected from all wells in and around the Burning Grounds (approximately 70 wells). These
measurements are used to generate piezometric surface maps of both the alluvial and
bedrock aquifers, which show the area of groundwater hydraulically contained.

If the groundwater extraction system is modified such that hydraulic containment in both
aquifers beneath the Burning Grounds no longer can be demonstrated (other than for short-
duration system shutdowns for maintenance and repairs), a proposed alternative
groundwater monitoring program, consistent with the requirements of 40 CFR 264 Subpart
F, will be submitted to WVDEP within 60 days. Short duration system shutdowns are
defined as those less than or equal to 30 days.

E-9d(1) Location [40 CFR 270.14(c)(8)(iii), 264.100(b)]
See Attachment E-4.

E-9d(2) Construction Detail [40 CFR 270.14(c)(8)(iii), 264.100(b)]
See Attachment E-4.

E-9d(3) Plans for Removing Wastes [40 CFR 270.14(c)(8)(iii), 264.100(b)]
See Attachment E-4.

E-9d(4) Treatment Technologies [40 CFR 270.14(c)(8)(iii), 264.100(b)]
See Attachment E-4.

E-9d(5) Effectiveness of Correction Program [40 CFR 270.14(c)(8)(iv), 264.100(b)]
See Attachment E-4.

E-9d(6) Reinjection System [40 CFR 270.14(c)(8)(iii), 264.100(b)]
See Attachment E-4.
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E-9d(7) Additional Hydrogeologic Data [40 CFR 270.14(c)(8)(iii), 264.100(b)]
See Attachment E-4.

E-9d(8) Operation and Maintenance [40 CFR 270.14(c)(8)(iii), 264.100(b)]
See Attachment E-4.

E-9d(9) Closure and Post-Closure Plans [40 CFR 270.14(c)(8)(iii), 264.100(b)]
See Attachment E-4.

E-9e Groundwater Monitoring Program [40 CFR 270.14(c)(8)(iv), 264.100(d)]

The proposed corrective action groundwater monitoring program relies on the use of the
existing extraction system wells to monitor both hydraulic containment and groundwater

quality.
E-9¢(1) Description of Monitoring System [40 CFR 270.14(c)(7)(v), (8)]

While groundwater capture beneath the Burning Grounds is maintained by the extraction
system, the monitoring program will include sampling three alluvial extraction wells
(1IEWS8, 1IEW12, and 1EW16) and three bedrock extraction wells (1IEW29, 1ITEW31, and
1EW33) that are selected to represent downgradient points spanning the width of the unit.
One upgradient alluvial well (1IGW11) and one upgradient bedrock well (1GW10) will also
be sampled as points of comparison. Table E-9 provides a list of the wells, their depths, and
screened intervals for the wells to be sampled during the corrective action program. Well
construction diagrams are provided in attachments E-1 and E-2.

In addition to sampling activities, hydraulic head (water-level) data will be collected
monthly under the CERCLA program to confirm long-term capture of alluvial and bedrock
groundwater beneath the Burning Grounds.

E-9¢(2) Description of Sampling and Analysis Procedures [40 CFR 270.14(c)(7)(vi), (8)]

Groundwater samples will be collected on a 9-month cycle, in conjunction with the
CERCLA long-term monitoring program. The groundwater samples will be analyzed for
dissolved RCRA metals (plus zinc), explosives, nitroglycerine, and perchlorate. Table E-10
provides a list of the specific analytes, analytical methods, and instrument quantitation
limits applicable for the corrective action program. Laboratory analytical results will be
validated by an independent data validator. In addition to the laboratory analyses,
measurements of the following parameters will be made using hand-held meters at each
well: pH, temperature, specific conductance, and dissolved oxygen.

A description of the sampling and analysis and field quality control procedures for the
corrective action monitoring program is presented in Attachment E-3.

E-9¢(3) Monitoring Data and Statistical Procedures [40 CFR 270.14(c)(7)(vi), (8)]

Statistical evaluations will not be performed on the data generated during the corrective
action monitoring program. The purpose of statistical evaluations is to determine if
groundwater beneath the unit has been impacted. Since it has already been determined that
constituents are present in groundwater at concentrations exceeding the groundwater
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protection standards at the point of compliance and a corrective action plan is already being
mmplemented, a statistical evaluation is not necessary.

The monitoring data will be used to provide characterization of the contaminated
groundwater including concentrations of hazardous constituents compared to established
concentration limits. In addition to the analytical data, monthly piezometric surface maps
will be generated under the CERCLA program to demonstrate the effectiveness of the
corrective action program.

E-9¢(4) Reporting Requirements [40 CFR 264.100(g)]

As noted above, all piezometric surface maps generated under the CERCLA program will
be submitted to WVDEP to verify long-term hydraulic containment beneath the Burning
Grounds. Each set of maps will be provided to WVDEP within 45 days of collecting the
water levels.

Following each sampling event, all of the groundwater data collected under the RCRA long-
term monitoring program will be summarized in a report. Each report will contain a short (1
to 2-page) narrative that describes the sampling activities (i.e., sample date, wells sampled,
and analytical parameters) and how the analytical results compare to previous sampling
rounds and the regulatory screening criteria. Each report will also contain four appendices:
(1) table of detects from current round, (2) table of detects from all rounds, (3) table of raw
analytical data from current round, and (4) a compilation of the piezometric surface maps
for all months prior to last report submittal.

Each report will be submitted to WVDEP within 45 days following receipt of validated
analytical data from the independent data validator. Five (5) copies of each report will be
submitted to the following address:

Mr. James Duranti

West Virginia Division of Environmental Protection
Office of Waste Management

1356 Hansford Street

Charleston, West Virginia 25301
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Table E-1

Analytical Parameter List for RCRA Baseline Groundwater Monitoring

Volatile Organic Compounds

Anlytical Method 8260

1,1,1,2-Tetrachloroethane Acrolein Methacrylonitrile
1,1,1-Trichloroethane Acrylonitrile Methyl methacrylate
1,1,2,2-Tetrachloroethane Allyl chioride Methylene chloride
1,1,2-Trichloroethane Benzene Propionitrile
1,1-Dichloroethane Bromodichloromethane Styrene
1,1-Dichloroethene Bromoform Tetrachloroethene
1,2,3-Trichloropropane Bromomethane Toluene
1,2-Dibromo-3-chloropropane Carbon disulfide Trichloroethene
1,2-Dibromoethane Carbon tetrachloride Trichloroflucromethane
1,2-Dichloroethane Chlorobenzene Vinyl acetate
1,2-Dichloroethene (total) Chloroethane Vinyl chloride
1,2-Dichloropropane Chloroform Xylene, total

1,4-Dioxane

Chloromethane

cis-1,2-Dichloroethene

2-Butanone

Dibromochloromethane

cis-1,3-Dichloropropene

2-Chloro-1,3-butadiene

Dibromomethane

trans-1,2-Dichloroethene

2-Chloroethyl vinyl ether

Dichlorodifluoromethane

trans-1,3-Dichloropropene

2-Hexanone

Ethyl methacrylate

trans-1,4-Dichloro-2-butene

4-Methyl-2-pentanone

Ethylbenzene

Acetone

lodomethane

Acetonitrile

{sobutanol

Semi-volatile Organic Compounds

Anlytical Method SW8270

1,2,4,5-Tetrachlorobenzene

4-Methylphenol

Indeno(1,2,3-cd)pyrene

1,2,4-Trichlorobenzene 4-Nitroaniline Isodrin
1,2-Dichlorobenzene 4-Nitrophenol Isophorone
1,3,5-Trinitrobenzene 4-Nitroquinoline-1-oxide Isosafrole
1,3-Dichlorobenzene 7,12-Dimethylbenz(a)anthracene Kepone

1,3-Dinitrobenzene

Acenaphthene

Methapyrilene

1,4-Dichlorobenzene Acenaphthylene Methyl methanesulfonate
1,4-Naphthoquinone Acetophenone N-Nitrosomorpholine
1-Naphthylamine Aniline N-Nitrosopipenidine
2,2"-Oxybis(1-chloropropane) Anthracene Naphthalene
2,3,4,6-Tetrachlorophenol Aramite Nitrobenzene
2,4,5-Trichlorophenol Benzo(a)anthracene Nitroglycerin
2,4,6-Trichlorophenol Benzo(a)pyrene 0,0,0-Triethyl phosphorothioate
2,4-Dichlorophenol Benzo(b}fluoranthene PETN
2,4-Dimethylphenol Benzo(g,h,i)perylene Pentachlorobenzene
2,4-Dinitrophenol Benzo(k)fluoranthene Pentachloroethane
2,6-Dichlorophenol Benzy! alcohol Pentachloronitrobenzene
2-Acetylaminofluorene Butylbenzylphthalate Pentachiorophenol
2-Chloronaphthalene Chlorobenzilate Phenacetin
2-Chlorophenol Chrysene Phenanthrene
2-Methyl-5-nitroaniline Di-n-butylphthalate Phenol

2-Methylaniline Di-n-octylphthalate Phorate
2-Methylnaphthalene Diallate Pronamide
2-Methylphenol Dibenz(a,h)anthracene Pyrene

2-Naphthylamine Dibenzofuran Pyridine

2-Nitroanitine Diethylphthalate Safrole

2-Nitrophenol Dimethoate Sulfotepp

2-Picoline Dimethyl phthalate Thionazin
3,3™-Dichlorobenzidine Dinoseb a,a-Dimethylphenethylamine

3,3"-Dimethylbenzidine

Diphenylamine

bis(2-Chloroethoxy)methane

3,4-Dimethylphenol

Disulfoton

bis(2-Chloroethyl)ether

3- and 4-Methylphenol

Ethyl methanesulfonate

bis(2-Ethythexyl)phthalate

3-Methylcholanthrene Famphur n-Nitroso-di-n-butylamine
3-Methyiphenol Fluoranthene n-Nitroso-di-n-propylamine
3-Nitroaniline Fluorene n-Nitroso-n-methylethylamine

4,6-Dinitro-2-methylphenol

Hexachlorobenzene

n-Nitrosodiethylamine

4-Aminobipheny!

Hexachlorobutadiene

n-Nitrosodimethylamine
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Table E-1

Analytical Parameter List for RCRA Baseline Groundwater Monitoring

Anlytical Method SW8270 (Continued)

4-Bromophenyl-phenylether

Hexachlorocyclopentadiene

n-Nitrosodiphenylamine

4-Chloro-3-methylphenol Hexachloroethane n-Nitrosopyrrolidine
4-Chloroaniline Hexachlorophene p-Dimethylaminoazobenzene
l4-Chlorophenyl-phenylether Hexachloropropene p-Phenylenediamine
Pesticide/Polychlorinated Biphenyls Herbicides Total Metals

Anlytical Methods SW8081, SW8081, Anlytical Method SW 8151 Aniytical Methods 6010,
Sw8141 2,4,5-T SW7060, SW7421, SW7740
2,4,5-TP (Silvex) 2,4,5-TP (Sivex) SW7841, SW7470

2,4-D 2,4-D Antimony

4,4'-DDD Dinoseb Arsenic

4,4-DDE Pentachlorophenol Barium

4,4'-DDT Beryllium

Aldrin Dioxin/Furans Cadmium

Aroclor-1016 Anlytical Method SW8290 Chromium

Aroclor-1221 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin Cobalt

Aroclor-1232 1,2,3,4,6,7 8-Heptachlorodibenzofuran Copper

Aroclor-1242 1,2,3,4,7,8,9-Heptachlorodibenzofuran Cyanide

Aroclor-1248 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin Dimethoate

Aroclor-1254 1,2,3,4,7,8-Hexachlorodibenzofuran Disulfoton

Aroclor-1260 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin Lead

Chlordane 1,2,3,6,7,8-Hexachlorodibenzofuran Mercury

Chlorobenzilate 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin Nickel

|Diallate 1,2,3,7,8,9-Hexachlorodibenzofuran Selenium

Dieldrin 1,2,3,7,8-Pentachiorodibenzo-p-dioxin Silver

Dimethoate 1,2,3,7,8-Pentachlorodibenzofuran Thallium

Dinoseb 2,3,4,6,7,8-Hexachlorodibenzofuran Tin

Disulfoton 2,3,4,7,8-Pentachlorodibenzofuran Vanadium

flendosuttan 1 2,3,7,8-TCDD (dioxin) Zinc

“Endosulfan [} 2,3,7,8-Tetrachlorodibenzofuran

“Endosulfan sulfate Total hexachlorodibenzo-p-dioxin Explosives

||Endrin Total hexachlorodibenzofuran Anlytical Methods SW-846
[[Endrin aldenyde Total octachlorodibenzo-p-gioxin 8330, 8332, EPA 300m, IAAP
“Endrin ketone Total octachlorodibenzofuran 1,3,5-Trinitrobenzene
"Famphur Total pentachlorodibenzo-p-dioxin 1,3-Dinitrobenzene
"Heptachlor Total pentachiorodibenzofuran 2,4,6-Trinitrotoluene
"Heptachlor epoxide Total tetrachlorodibenzo-p-dioxin 2,4-Dinitrotoluene

Ihsodrin Total tetrachlorodibenzofuran 2,6-Dinitrotoluene

flkepone 2-Amino-4,6-dinitrotoluene
[(Methoxychior Wet Chemistry 2-Nitrotoluene

[Methy! parathion

Anlytical Method EPA 376.1

3-Nitrotoluene

“0,0,0-Triethyl phosphorothioate

Sulfide

4-Amino-2,6-dinitrotoluene

"Parathion 4-Nitrotoluene
I[Pemachlorophenol Ammonium perchlorate
Phorate HMX
Sulfotepp Nitrobenzene
[Thionazin Nitrocellulose
[Toxaphene Nitroglycerin
alpha-BHC Perchlorate
[latpha-Chiorgane RDX
[beta-BHC Tetryl
[ldera-BHC

lgamma-BHC (Lindane)

gamma-Chlordane

WDC012550002.ZIP/PCJ
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Detected Compounds from Groundwater Compliance Monitoring at the Burning Grounds - Upgradient Monitoring Wells

Table E-2

Allegany Ballistics Laboratory
Rocket Center, WV

Station ID

AS01-1GW10-CMO1 ASO1-1GW10-CM02  AS01-1GW10-CMO3  ASO1-1GW10-CM04
Sample Date 4/27/99 4/19/00 7/27/00 10/26/00
Chemical Name
Volatlie Organic Compounds (UG/L)
1,1.1-Trichloroethane 5U 5U 1U 5U
1,1,2-Trichloroethane 5U 5U 1U 5U
1,1-Dichlorosthane 5U 5U 1U 5U
1,1-Dichloroethene 5U 5U 1U 5U
1,2-Dibromo-3-chloropropane 5U 5U 2U 5U
1,2-Dichioroethane 5U 5U 1U 5HU
Benzene 5U 5U 1V 5V
Chlorobenzene 5U 5U 1U 5U
Chloromethane 10U 5U 2U 5U
Methylene chloride 5U 5U U 5U
Tetrachloroethene 5U S5uU ty 5U
Toluene 5U 5U iU 5U
Trichloroethens 5U 5U iU 5U
Vinyl chioride 10UV 5U 2U 5U
cis-1,2-Dichlorosthene NS NS NS NS
trans-1,2-Dichloroethene 5U 5U 050U 5U
Semi-volatile Organic Compounds (UG/L)
Di-n-butylphthalate 10U 0 U 10 U 10U
Diethylphthalate i0U v 10 U 10U
Pestlcide/Polychiorinated Biphenyis (UG/L)
4,4'-0DD (AN 003 U 005U 0.038 U
4.4-DDE AN 0.03U 005U 0.038 U
4.4'-DDT 01U 0.03 U 005V 0.038 U
Diallate NS NS 1U NS
Endrin 01U 0.03 U 0.05 U 0.038 U
Isodrin NS NS 01y NS
Methoxychlor 05U 015U 01U 019U
Pentachlorophenol 0.1 NS NS NS
Herbicldes (UG/L)
2,4-D NS 0.055 U 4 U 0.055 U

NS - Not sampled

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

A - Unreliable result

U - Analyte not detected (UJ, UL UR)
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NS - Not sampled

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte -~ '=tected (UJ, UL UR)

Table

E-2

Detected Compounds from Groundwater Compliance Monitoring at the Burning Grounds - Upgradient Monitoring Wells
Allegany Ballistics Laboratory
Rocket Center, WV

AS01-1GW10-CMO1

AS01-1GW10-CMQ2

AS01-1GW10-CM03

AS01-1GW10-CM04

Sample Date 4/27/99 4/19/00 7/27/00 10/26/00
Chemical Name

Dloxin/Furans (UG/L)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 0.003125 U 0.00005 U NS 0.000025 U
1,2,3,4,7 8-Hexachloradibenzo-p-dioxin (HxCDD) 0.003125 U 0.00005 U NS 0.000025 U
1,2.3,6,7.8-Hexachlorodibenzo-p-dioxin (HxCDD) 0.003125 U 0.00005 U NS 0.000025 U
1,2.3,6,7,8-Hexachlorodibenzofuran (HxCDF) 0.003125 U 0.00005 U NS 0.000025 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (MxCDD) 0.003125 U 0.00005 U NS 0.000025 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.00125 U 0.00002 U NS 0.00001 U
1,2,3,7,8-Pentachlorodibenzofuran (PeCOF) 0.00125 U 0.00002 U NS 0.00001 U
2,3,4,6,7.8-Hexachlorodibenzofuran (HxCDF) 0.003125 U 0.00005 U NS 0.000025 U
Total octachlorodibenzo-p-dioxin (OCDD) 000Z00e B 0.0001 U Y s
Total octachlorodibenzofuran (OCDF) 0.00625 U 0.0001 U NS 0.00005 U
Explosives (UG/L)

1,3,5-Trinitrobenzene 12U 1U 02U NS
2,4-Dinitrotoluene 12U 1y 02U 026U
2,6-Dinitrotoluene 12V 1U 02U 0.26 U
Ammonium perchiorate ERY 5U 4y NS
HMX 26U VU 05U 0.52 U
Nitrocellulose 133 U 134 U 179 UL 134 U
Perchlorate NS NS NS 5V
RDX 26U 3uU 05U 052 U

Total Metals (UG/L)

Antimony

Arsenic

Barium

Cadmium

Chromium

Cobalt

Copper

Lead

Mercury

Nickel

Thallium

Vanadium

Zinc

Wet Chemistry (MG/L)

Sulfide

5U
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Detected Compounds from Groundwater Compliance Monitoring at the Burning Grounds - Upgradient Monitoring Wells
Allegany Ballistics Laboratory

Table E-2

Rocket Center, WV

Statlon ID [ 1GW32

ASO1-1GW32.-CM01  {ASO1-1GW32-CM02  ASO1-1GW32P-CMO2  AS01-1GW32-CM03  ASO1-1GW32-CM04 AS01-1GW10P-CM04
Sample Date 4/27/99 4/19/00 4/19/00 7/27/00 10/26/00 10/26/00
Chemlcal Name
Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 5U 5U 5U 5U
1,1,2-Trichloroethane 5U 5U 5U 5U
1,1-Dichloroethane 5U 5V 5U 5U
1,1-Dichloroethene 5V 5U 5U 5U
1,2-Dibromo-3-chloropropane 5U 5y 5U 5U
1,2-Dichloroethane 5U 5U 5V 5V
Benzene 5U 5U 5U 5U
Chlorobenzens 5U 5U 5U 5U
Chloromethane 10U 5U 5U 5U
Methylene chloride 5U 5U 5U 5U
Tetrachloroethena 5U 5U 5U 5U
Toluene 5U 5U 5U 5U
Trichloroethene 5U 5U 5U 5U
Vinyl chloride 10U 5U 5U 5U
cis-1,2-Dichloroethene NS NS NS NS
trans-1,2-Dichloroethens 5U 5U 5U 5U
Semi-volatile Organic Compounds (UG/L)
Di-n-butylphthalate 10U 10U 10U 10U 10U 10Uy
Diethylphthalate 10U 10U 10U 10UV 10U 10U
Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD 01y 003U 0.03 UL 005U 0.038 UJ 0.038 WJ
4,4'-DDE o1V 0.03 U 0.03 UL 0.05 U 0.038 U 0.038 U
4,4'-DDT 01y 003U 0.03 UL 0.05 U 0.038 UJ 0.038 UJ
Diallate NS NS NS 1U NS NS
Endrin o1y Q.03 U 0.03 UL 0.05 U 0.038 U 0.038 U
Isodrin NS NS NS 01y NS NS
Methoxychlor 05U 015U 0.15 UL [NV 019 UJ 0.19 WJ
Pentachlorophenol 0.06 U NS NS NS NS NS
Herbicides (UG/L)
2,4-D NS 0.055 U 0.055 U 4U 0.055 U 0.055 U

NS - Not sampled

B - Analyte not detected above assoclated blank
J - Reported value is estimated

K - Reported value may be biased high

L - Reported value may be biased low

R - Unreliable result

U - Analyte not detected (UJ, UL UR)
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Detected Compounds from Groundwater Compliance Monitoring at the Burning Grounds - Upgradient Monitoring Wells

Table E-2

Allegany Ballistics Laboratory
Rocket Center, WV

AS01-1GW32-CMO01

AS01-1GW32-CM02

AS01-1GW32P-CMQ2

AS01-1GW32-CM03

AS01-1GW32-CM04

ASQ1-1GW10P-CM04

Sample Date 4/27/99 4/19/00 4/19/00 7/27/00 10/26/00 10/26/00
Chemical Name

Dioxin/Furans (UG/L)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 0.003125 U 0.00005 U 0.00005 U NS 0.000025 U 0.000025 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 0.003125 U 0.00005 U 0.00005 U NS 0.000025 U 0.000025 U
1,2,3,8,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 0.003125 U 0.00005 U 0.00005 U NS 0.000026 U 0.000025 U
1,2,3,6,7,8-Haxachlorodibenzofuran (HxCDF) 0.003125 U 0.00005 U 0.00005 U NS 0.000025 U 0.000025 U
1,2.3,7,8,9-Hexachlorodibenzo-p-dioxin {HxCDD) 0.003125 U 0.00005 U 0.00005 U NS 0.000025 U 0.000025 U
1,2,3,7,8-Pentachiorodibenzo-p-dioxin (PeCDD) 0.00125 U 0.00002 U 0.00002 U NS 0.00001 U 0.00001 U
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 0.00125 U 0.00002 U 0.00002 U NS 0.00001 U 0.00001 U
2,3,4,6,7,8-Hexachlorodibenzoturan (HxCDF} 0.003125 U 0.00005 U NS 0.000025 U
Total octachlorodibenzo-p-dioxin (OCDD) 00002 e noonTas B[ NS 0000016 E
Total octachlorodibenzofuran (OCDF) 0.00825 U NS

Explosives (UG/L)

1,3,5-Trinitrobenzens

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Ammonium perchlorate

R i &
HE T

HMX

Nitrocellulose

Perchlorate

RDX

Total Metals (UG/L)

Antimony

Arsenic

Barium

Cadmium

Chromium

Cobalt

Copper

Lead

Mercury

Nickel

Thallium

Vanadium

Zinc

Wet Chemistry (MG/L)

Sulfide

Sy

NS - Not sampled

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

L. - Reported value may be biased low

R - Unreliable result

U - Analyte r ~ “etected (UJ, UL UR)
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Table E-2
Detected Compounds from Groundwater Compliance Monitoring at the Burning Grounds - Upgradient Monitoring Wells
Allegany Ballistics Laboratory
Rocket Center, WV

Station ID | 1GW11 1GWI15

AS01-1GW11-CMOt  |ASO1-1GW11-CM02  ASO1-1GW11-CM03  ASOt-1GW11-CM04 ASO1-1GW15-CMO1  |ASO1-1GW15-CM02  ASO1-1GW15-CMO3  AS0O1-1GW15-CM04
Sample Date 4/27/99 4/19/00 7/27/00 10/26/00 4/27/99 4/19/00 7/27/00 10/27/00
Chemical Name
Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 50 5U 5U 5U TuU 5U
1,1,2-Trichloroethane 5y 5U 5U 5U 1U 5U
1,1-Dichloroethane 5U 5U 5y 5U 1U SV
1,1-Dichloroethene 5U 5U 5U 5U 1y 5U
1,2-Dibromo-3-chloropropane 12U 5U 1220 5U 2U 5V
1,2-Dichloroethane 5U 5U 5U 5U 1U 5y
Benzene 5U 5U 5U 5U 1U 5U
Chlorgbenzene 5U 5U 5U 5U 1U 5U
Chloromethans 10U 5U 10U 5U 2U 5
Mathylene chloride 5U 5U 5U 5U 1U 5U
Tetrachloroethene 5U 5U 5U 5U 1U 5U
Toluene 5U 5U 5U 5U U 5U
Trichloroethene 5V 5V 5U
Vinyl chloride 10U 5U 10U
cis-1,2-Dichloroethene NS NS NS
trans-1,2-Dichloroethens 5U 5V 05U 5U 5V 5U 05U 5U
Seml-volatile Organic Compounds (UG/L)
Di-n-butylphthalate 10U 10U 10U 10U 10U 10U 10U 10U
Digthylphthalate 10U 1ou 1ou 10U 10U 10U 10U ioU
Pesticide/Polychlorinated Biphenyls (UG/L)
4.4'-DDD 011y 0.03 U 0.05 U 0.038 U [PANY 0.03 U 0.05 U 0.038 U
4,4-DDE 011y 0.03 U 005 U 0.038 U 01U 0.03 U 005U 0.038 U
4,4'-DDT 011U Q.03 U 005 U 0.038 U 01Uy 0.03 UV 0.05 U 0.038 U
Diallate NS NS iU NS NS NS 1U NS
Endrin 011U Q.03 U 0.05 U 0.038 U 01U 0.03 U 0.05 U 0.038 U
Isodrin NS NS 01U NS NS NS 01V NS
Methoxychlor 0.54 U 015 U 01U Qi1g U 05U 015U 01y 019 U
Pentachlorophenol 0.06 U NS NS NS 0.06 U NS NS NS
||Herbicldes (UG/L)
"2,4-D NS 0.085 U 4y 0.055 U NS 0.055 U 4Uu 0.055 U

NS - Not sampled
B - Analyte not detected above associated blank
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low
R - Unreliable resuit
U ~ Analyte not detected (UJ, UL UR)
Page 5of 6
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Table E-2
Detected Compounds from Groundwater Compliance Monitoring at the Burning Grounds - Upgradient Monitoring Wells
Allegany Ballistics Laboratory
Rocket Center, WV

AS01-1GW11-CMO1 ASO1-1GW11-CM02  ASO1-1GW11-CM03  AS01-1GW11-CM04 AS01-1GW15-CMO1 AS01-1GW15-CM02

AS01-1GW15-CM03

AS01-1GW15-CMO4

Sample Date 4/27199 4/19/00 7/27/00 10/26/00 4/27/99 4/19/00 7/27/00 10/27/00
Chemical Name

Dioxin/Furans (UG/L)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 0.003125 U 0.00005 U NS 0.000025 U 0.00005 U NS 0.000025 U
1,2,3,4.7,8-Hexachloradibenzo-p-dioxin (HxCDD) 0.003125 U 0.00005 U NS 0.000025 U 0.00005 U NS 0.000025 U
1,2,3,6.7,8-Hexachlorodibenzo-p-dioxin (HXCDD) 0.003125 U 0.00005 U NS 0.000025 U 0.003125 U 0.00005 U NS 0.000025 U
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) 0.003125 U 0.00005 U NS 0.000025 U 0.003125 U 0.00005 U NS 0.000025 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) 0.003125 U 0.00005 U NS 0.000025 U 0.003125 U 0.00005 U NS 0.000025 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.00125 U 0.00002 U NS 0.00001 U 0.00125 U 0.00002 U NS 0.00001 U
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 0.00125 U 0.00002 U NS 0.00001 U 0.00125 U 0.00002 U NS 0.00001 U
2,3,4,6,7,8-Hexachiorodibenzofuran (HXxCDF) 0.003125 U 0.00005 U NS 0.000025 U 0.003125 U 0.00005 U NS 0.000025 U
Total octachiorodibenzo-p-dioxin (OCDD) L. Ooo00EB L 00003 B NS | 000019 0o1eg B 0.000284 B NS 0.00005 U
Total octachlorodibenzoturan (OCDF) . MO e 0000 NS 0.00005 U 0.00625 U 0.0001 U NS 0.00005 U

Exploslves (UG/L)

1,3.5-Trinitrobenzene

2,4-Dinitrotoluene

2.6-Dinitrotoluene

Ammonium perchlorate

HMX

Nitrocelluiose

Perchlorate

RDX

Total Metals (UG/L)

Antimony

Arsenic

Barium

Cadmium

Chromium

Cobalt

Copper

Lead

Mercury

Nickel

Thallium

Vanadium

Zinc

(Wet Chemistry (MG/L)

Sulfide

5U 1U 1U 1y 5U 1U

NS - Not sampled

B - Analyte not detected abaove associated blank
J - Reported value is estimated

K - Reported value may be biased high

t - Reported value may be biased low

A - Unreliable result

U - Analyte “tected (UJ, UL UR)

ags6of6
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Table E-3

Detected Compounds from Groundwater Compliance Monitoring at the Open Burning Grounds -

Extraction Well Data

Allegany Ballistics Laboratory

Rocket Center, WV

Station ID 1EW10 1EW14
Sample ID ASO1-1EW10-CMO1 | ASO1-1EW10-CM02 | ASO1-1EW10-CMO3 | ASO1-1EW10-CMO4 | ASO1-1EW14-CMO1 | ASO1-1EW14-CMO2 | ASO1-1EW14P-CM02 | ASC1-1EW14-CMO3 | ASOt-1EW14-CMO4
Sample Date 04/26/99 04/17/Q0 07/25/00 10/24/00 04/26/99 04/20/00 04/20/00 07/25/00 10/25/0Q
Chemical Name
Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 500 U
1,1,2-Trichlorgethane 500 U 5U
1,1-Dichloroethane 500 U 5U
1,1-Dichloroethene 500 U 5U
1,2-Dibromo-3-chloropropane 1,000 U 5U
1,2-Dichloroethane 500 U 5V
Benzene 500 U 5U
Chlorobenzene 500 U 5U
Chiaromethane 1,000 U
cis-1,2-Dighloroethene NA
Mathylene chioride 500 U
Tetrachloroethens 500U
Toluena 500 U
trans-1,2-Dichloroethene 250 U
Trichloroethene R
Vinyl chloride 1,000 U
Semi-volatile Organlc Compounds (UG/L)
Diethylphthalate 10U 10U 10U o0u 0oy 10U 10U 10 UR 10U
Di-n-butylphthalate 10U 10U 10U 0o0uU 10U 10U 10U 10 UR 10U
Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-0DD 01V 015U 0.05 U 0.038 U [ARY] 0.03 U 003V 0.05 U 0.038 UJ
4,4'-DDE o1y 0.15 4 0.05 U 0.038 U 01U 0.03U 0.03 UV 0.05 U 0.038 U
4.4'-DDT 01y 015U 0.05U 0.038 U a1y 003U 003U 005U | 0.038 WJ
Diallate NA NA 1y NA NA NA NA ot { . NA
Endrin [ANY 015 U 0.05 U 0.038 U 01U 0.03 U Q.03 U 0.05 U 0.038 U
Isodrin NA NA 01y NA NA NA NA ;5‘ 0041 ] | NA
Methoxychlor 05U 075 U 01U 019 U 05U 015 U 015U 01y 019 WJ
Pentachlorophenol 0.06 U NA NA NA 0.06 U NA NA NA NA
Herblcides (UG/L)
2.4-D NA 0.055 U 4U 0.055 U NA 0.055 U 4y 0.055 U

NA - Not analyzed

B - Analyte not detected above associaled blank

J - Reported value is estimated

K - Reported value may be biased high

R - Unreliable result

U, UJ, UL - Analyte not detected Page 1 ol 15
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Table E-3

Detected Compounds from Groundwater Compliance Monitoring at the Open Burning Grounds -

Extraction Well Data

Allegany Ballistics Laboratory

HMX

Nitroceliulose

Perchlorate

RDX

Rocket Center, WV
Station ID 1EW10 1EW14
Sample ID AS01-1EW10-CMO1 | ASO1-1EW10-CMO2 | ASO1-1EW10-CMO3 | ASO1-1EW10-CM04 | ASO1-1EW14-CMO1 | ASO1-1EW14-CM02 | ASO1-1EW14P-CM02 | ASO1-1EW14-CMO3 | ASO1-1EW14-CMO4
Sample Date 04/26/99 04/17/00 07/25/00 10/24/00 04/26/99 Q4/20/0Q 04/20/0Q 07/25/00 10/25/0Q
Chemical Name
Dioxin/Furans (UG/L)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.00313 U 6.48E-05 B NA 0.00313 U 5.00E-05 U 5.00E-05 U NA 2.50E-05 U
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.00313 U 5.00E-05 U NA . 0.00313 U 5.00E-05 U 5.00E-05 U NA 2.50E-05 U
1,2,3.6,7,8-Hexachlorodibenzofuran 0.00313 U 5.00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-05 U 5.00E-05 U NA 2.50E-05 U
1,2,3,8,7.8-Hexachlorodibenzo-p-dioxin 0.00313 U 5.00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-05 U 5.00E-05 U NA 2.50E-05 U
1.2,3,7,8,9-Hexachlorodibenzo-~p-dioxin 0.00313 U 5.00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-05 U 5.00E-05 U NA 2.50E-05 U
1,2,3,7,8-Pentachlorodibenzofuran 0.00125 U 2.00E-05 U NA 2.00E-05 U 0.00125 U 2.00E-05 U 2.00E-05 U NA 1.00E-05 U
1,2,3,7,8-Pentachiorodibenza-p-dioxin 0.00125 U 2.00E-05 U NA 2.00E-05 U 0.00125 U 2.00E-05 U 2.00E-05 U NA 1.00E-05 U
2,3,4,6,7,8-Hexachloradibenzofuran 0.00313 U 5.00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-05 U 5.00E-05 U NA 2.50E-05 U
Total octachlorodibenzofuran 0.00625 U 8 NA 1.00E-04 U 0.00625 U 1.00E-04 U |siss e i NA 5.00E-05 U
Total octachiorodibenzo-p-dioxin 0.00625 U NA 726E-05B 2.07E-04 B 1.00E-04 U 1.02E-04 B NA 5.00E-05 U
Explosives (UG/L)
1,3,5-Trinitrobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene

Total Metals (UG/L)

Antimony

Arsenic

Barium

Cadmium

Chromium

Cobalt

Copper

Lead

Mercury

Nickel

Thallium

Vanadium

Zinc

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

A - Unreliable result

U, UJ, UL - Analyte not detected

Page 2 of 15



Table E-3

Detected Compounds from Groundwater Compliance Monitoring at the Open Burning Grounds -

Extraction Well Data

Allegany Ballistics Laboratory

Rocket Center, WV

{[Station 1D 1EW10 1EW14
Sample ID ASO1-1EW10-CMO1 | ASO1-1EW10-CM02 | ASO1-1EW10-CMO3 | ASO1-1EW10-CMO4 | ASO1-1EW14-CMO1 | ASO1-1EW14-CM0O2 | ASC1-1EW14P-CMO2 | ASO1-1EW14-CM03 | ASO1-1EW14-CMO4
||'Sample Date 04/26/99 04/17/0Q 07/25/00 10/24/00 04/26/99 04/20/0Q 04/20/00 07/25/00 10/26/Q0
Chemical Name
Dissolved Metals (UG/L)
Aluminum NA NA NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA NA NA
Calcium NA NA NA NA NA NA NA NA NA
Cobalt NA NA NA NA NA NA NA NA NA
Copper NA NA NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA NA
Magnesium NA NA NA NA NA NA NA NA NA
Manganese NA NA NA NA NA NA NA NA NA
Potassium NA NA NA NA NA NA NA NA NA
Sodium NA NA NA NA NA NA NA NA NA
Zinc NA NA NA NA NA NA NA NA NA
Wet Chemistry (MG/L})
Sulfide 5U 1U 1U 1V 1U
Shaded result indicates that the constituent was
detected.
NA - Not analyzed
B - Analyte not detected above associated blank
J - Reported value is estimated
K - Reported value may be biased high
R - Unreliable result
U, UJ, UL - Analyte not detected Page 30of 15



Table E-3

Detected Compounds from Groundwater Compliance Monitoring at the Open Burning Grounds -

Extraction Well Data
Allegany Ballistics Laboratory
Rocket Center, WV

Statlon 1D 1EW16 1EW18
Sample ID ASO1-1EW16-CMOt | ASO1-1EW16-CMO02 | ASO1-1EW16-CMO3 | ASO1-1EW16-CMO4 | ASO1-1EW18-CMO1 | ASO1-1EW1B-CMO2 | ASO1-1EW18-CMO3 | ASO1-1EW18-CMO4
Sample Date 04/28/99 04/19/00 07/26/00 10/24/00 04/26/99 04/17/00 07/25/00 10/24/00

Chemlcal Name

Volatile Organic Compounds (UG/L)

1,1,1-Trichiorosthane

1,000 U

1,200V

1,1.2-Trichloroethane 1,000 U

1,1-Dichlorogthane 1,000 U 1,200 U
1,1-Dichloroethena 1,000 U 1,200 U
1,2-Dibromo-3-chloropropane 1,000 U 2,500 U
1,2-Dichloroethane 1,000 U 1,200 U
Benzene 1,000 U 1200 U
Chlorobenzene 1,000 U 1,200 U
Chloromethane 1,000 U 2,500 U
cis-1,2-Dichloroethene NA NA
Methylene chioride 1,000 U 1,200 U
Tetrachloroethene 1.000 U 1,200 U
Toluene 1,000 U 1,200 U

trans-1,2-Dichloroethene

1,000 U

Trichioroethene o anoot

Vinyl chloride 1,000 U

Seml-volatile Organic Compounds {(UG/L)

Diethylphthalate 11u oy 10y 10U AY 10U 10 UR 10U
Di-n-butylphthalate 11y 10U 10U 10U v 10U 10 UR 10U
Pesticlde/Polychlorinated Blphenyls (UG/L)

4,4'-DDD 01U 0.03 U 0.038 U 011U 015U 0.05 U 0.038 U
4,4'-DDE 01y 0.03 U 0.038 U 011U 015U 0.05 U 0.038 U
4,4'-DDT 01U 0.03 U 0.038 U 011U 015U 0.05 U 0.038 U
Diallate NA NA NA NA NA 1U NA
Endrin 01y 0.03 U 0.038 U 011y 015 U 0.05 U 0.038 U
Isodrin NA NA NA NA NA 01y NA
Methoxychlor 05U 015 Y 019 U 0.55 U 0.75 U 01y 019 U
Pentachlorophenol 0.06 U NA NA 006 U NA NA NA
Herbicldes (UG/L)

2,4-D NA 0055 U 4U 0.055 U NA 0.055 U 4U 0.085 U

NA - Not analyzed

B - Analyte not detected above associated biank
J - Reported value is estimated

K - Reported value may be biased high

R - Unreliable resuit

U, UJ, UL - Analyte not detected Page 4 of 15
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Table E-3

Detected Compounds from Groundwater Compliance Monitoring at the Open Burning Grounds -

Extraction Well Data

Allegany Ballistics Laboratory

Rocket Center, WV

Station ID 1EW16 1EW18

Sample ID AS01-1EW16-CM01 | ASO1-1EW16-CM02 | ASO1-1EW18-CM03 | ASO1-1EW16-CMO4 | ASO1-1EW18-CMO1 | ASO1-1EW18-CM0O2 | ASO1-1EW18-CM0O3 | ASO1-1EW18-CM04
Sample Date 04/28/99 04/19/00 07/26/00 10/24/00 04/26/99 Q4/17/0Q Q7/25/0Q 10/24/00
Chemical Name

DloxinFurans (UG/L)

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.00313 U 5.00E-05 U NA 6.48E-06 B 0.00313 U 5.00E-06 U NA 5.00E-05 U
1,2,3,4,7.8-Hexachiorodibenzo-p-dioxin 0.00313 U 5.00E-05 U NA 6.40E-06 B 0.00313 U 5.00E-05 U NA - 5.00E-05 U
1,2,3,6.7.8-Hexachiorodibenzofuran 0.00313U | 2epEe NA 5.00E-05 U 0.00313 U 5.00E-05 U NA 5.00E-05 U
1,2,3,6,7.8-Hexachlorodibenzo-p-dioxin 0.00313 U 5.00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-05 U NA 5.00E-05 U
1,2.3,7,8,9-Hexachlorodibenzo-p-dioxin 0.00313 U 5.00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-05 U NA 5.00E-05 U
1,2,3,7.8-Pentachlorodibenzofuran 000125 U [l B ok 08 . NA 2.00E-05 U 0.00125 U 2.00E-05 U NA 2.00E-05 U
1.2,3,7,8-Pentachlorodibenzo-p-dioxin 0.00125 U 2.00E-05 U NA 2.00E-05 U 0.00125 U 2.00E-05 U NA 2.00E-05 U
2.3,4.8,7,8-Hexachlorodibenzofuran 0.00313 U 5.00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-05 U NA 5.00E-05 U
Total octachlorodibenzofuran 0.00625 U . NA 1.00E-04 U 0.00625 U 1.00E-04 U NA 1.00E-04 U
Total octachlorodibenzo-p-dioxin 2.90E-04 B NA 6.52E-05 B 1 98E-04 B 5.88E-05 B NA 3.50E-05 B

Explosives (UG/L)

1,3,5-Trinitrobenzene

2,4-Dinitrotoluene

2,6-Dinitrotoluene

HMX

Nitrocellulose

Perchlorate

RDX

Total Metals (UG/L)

Antimony

Arsenic

Barium

Cadmium

Chromium

Cobalt

Copper

Lead

Mercury

Nickel

Thallium

Vanadium

Zine

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

R - Unrefiable result

U, UJ, UL - Analyte not detected

Page 50f 15
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Table E-3
Detected Compounds from Groundwater Compliance Monitoring at the Open Burning Grounds -
Extraction Well Data
Allegany Ballistics Laboratory
Rocket Center, WV

Station {D 1EW16 1EW18

Sample ID ASO1-1EW16-CMO1 | ASO1-1EW16-CM02 | ASO1-1EW16-CMO3 | ASO1-1EW16-CM04 | ASO1-1EW18-CMO1 | ASO1-1EW18-CMO2 | ASO1-1EW18-CMO3 | ASO1-1EW18-CMO4
Sample Date 04/28/99 04/19/00 07/26/00 10/24/00 04/26/99 04/17/00 07/25/00 10/24/00
[[chemical Name

Dissolved Metals (UG/L)

Aluminum NA NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA NA
Calcium NA NA NA NA NA NA NA NA
Cobalt NA NA NA NA NA NA NA NA
Copper NA NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA
Magnesium NA NA NA NA NA NA NA NA
Manganese NA NA NA NA NA NA NA NA
Potassium NA NA NA NA NA NA NA NA
Sodium NA NA NA NA NA NA NA NA
Zinc NA NA NA NA NA NA NA NA
Wet Chemistry (MG/L)

Sulfide 5U 1 U 1U 1U 5U 1U 1U 1U

Shaded result indicates that the constituent was

detected.

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

R - Unreliable result

U, UJ, UL - Analyte not detected

Page 6 of 15



Detected Compounds from Groundwater Compliance Monitoring at the Open Burning Grounds -

Table E-3

Extraction Well Data

Allegany Ballistics Laboratory

Rocket Center, WV

Station ID 1EW21 1EW29
Sample ID AS01-1EW21-CMO1 | AS01-1EW21-CM02 | AS01-1EW21-CM03 | ASO1-1EW21-CM04 | ASO1-1EW29-CMO1 | ASO1-1EW29-CM02 | ASO1-1EW29-CMO3 | ASO1-1EW29P-CM03 | ASQ1-1EW29-CMO4
Sample Date 04/28/39 04/18/00 07/25/00 10/24/00 04/26/99 04/20/00 07/25/00 07/25/00 10/24/00

Chemical Name

Volatlle Organic Compounds (UG/L)

1,1,1-Trichioroethane 1,000 U 4] 6204 |
1,1,2-Trichloroethane 1,000 U 38 U 5U 1,000 U
1,1-Dichloroethane 1,000 U 38U 5U 1,000 U
1,1-Dichloroethene 1,000 U 38 U 1,000 U
1,2-Dibromo-3-chioropropane 1,000 U 77U 2,000 U
1,2-Dichloroethane 5U 1,000 U 38U 1,000 U
Benzene 5U 1,000 U 38U 1,000 U
Chlorobenzene 5U 1,000 U 38U 1,000 U
Chloromethane 10U 1,000 U 77 U 2,000 U
cis-1,2-Dichloroethene NA NA NA NA
Methylene chloride 5U 1,000 U s U 1,000 U
Tetrachloroethene 5U 1,000 U 38 U 1,000 U
Toiuene 5U 1,000 U 38U 1,000 U
trans-1,2-Dichlorosthene 1,000 U

500 U

Trichioroethene - 8, L

Vinyl chioride 2,000 U

Semi-volatile Organic Compounds (UG/L)

Diethylphthalate 10U i0U 10U 10 UL 10Uy 10U 10U 10U
Di-n-butylphthalate 10U 10U 10U 10 UL 10U 10U 10U 10U
Pesticide/Polychlorinated Biphenyls (UG/L)

4,4-DDD 011U 015U 0.05 U 0.03 U 01U 003 U 0.05 U 0.05 U 0.038 U
4,4'-DDE 011U 015U 005U 0.03 U 01U Q03 U 0.05 U Q.05 U 0.038 U
4,4'-DDT 011U 015 U 0.05 U 0.03 U 01U 0.03 U 0.05 U 0.05 U 0.038 U
Diallate NA NA iU NA NA NA 1U 11U NA
Endrin 011U 015U 0.05 U 0.03 U 01 u 003 U 0.05 U 0.05 U 0038 U
Isodrin NA NA 01U NA NA NA [SH"] 01y NA
Methoxychlor 0.55 U 075 U 01U 015U 05U 015U 01U 01y 019U
Pentachlorophenol 0.06 U NA NA NA 0.06 U NA NA NA NA
Herblicides (UG/L)

2,4-0 NA 0.055 U 4y 0.055 U NA 0.055 U 4U 4U 0.055 U

NA - Nol analyzed

B - Analyte nat detected above associated blank
J -~ Reported value is estimated

K - Reported value may be biased high

R - Unreliabie result

U, UJ, UL - Analyte not detected

Page 7 of 15
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Table E-3

Detected Compounds from Groundwater Compliance Monitoring at the Open Burning Grounds -

Extraction Well Data
Allegany Ballistics Laboratory
Rocket Center, WV

([station 1D 1EW21 1EW29

Sample ID ASO1-1EW21-CMO1 | ASOT-1EW21-CM02 | ASO1-1EW21-CM03 | ASO1-1EW21-CM04 | ASO1-1EW29-CMO1 | ASO1-1EW29-CM02 | ASO1-1EW29-CMO3 | ASO1-1EW29P-CM0O3 | ASO1-1EW29-CMO4
Sample Date 04/26/99 04/18/00 07/25/00 10/24/00 04/26/99 04/20/00 07/25/00 07/25/Q0 10/24/00
Chemical Name

Dioxin/Furans (UG/L)

1,2,3,4.6,7,8-Heptachlorodibenzo-p-dioxin 0.00313 U 5.00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-05 U NA NA 5.00E-05 U
1,2,3,4,7 8-Hexachlorodibenzo-p-dioxin 0.00313 U 5.00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-05 U NA NA 5.00E-05 U
1,2,3,6,7,8-Hexachlorodibenzoturan 0.00313 U 5.00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-056 U NA NA 5.00E-05 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.00313 U 5.00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-05 U NA NA 5.00E-05 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.00313 U 5 00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-05 U NA NA 5.00E-05 U
1,2,3,7,8-Pentachiorodibenzofuran 0.00125 U 2.00E-05 U NA 2.00E-05 U 0.00125 U 2.00E-05 U NA NA 2.00E-05 U
1,2.3,7,8-Pentachlorodibenzo-p-dioxin 0.00125 U 2.00E-05 U NA 2.00E-05 U 0.00125 U 2.00E-05 U NA NA 2,00E-05 U
2,3,4,6,7,8-Hexachloradibenzofuran 0.00313 U 5.00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-05 U NA NA 5.00E-05 U
Total octachlorodibenzofuran 0.00625 U 1.00E-04 U NA 1.00E-04 U 0.00625 U 1.00E-04 U NA NA 1.00E-04 U
Total octachioradibenzo-p-dioxin 2.2BE-04 B 4.25E-05 B NA 3.62E-05 B 1.99E-04 B ‘mii NA NA 1.00E-04 U
Explosives (UG/L)

1,3,5-Trinitrobenzene 12U 1u 02U 026U 1U Q2 U 02U 028 U
2,4-Dinitrotoluene 12U 11U 02U 026 U 1t U 02U 02U 026 U
2,6-Dinitrotoluene 12U 1y 02U 026 U 12U 1U g2y 02U 026 U
HMX 26U 34U 05U 0.52 U 26U 3y 05U 05U 0.52 U
Nitrocellulose 133 U 135 U 134 U 357 U 357U 133 U
Perchlorate ! 5U 5U 5U 4y 4U 5y
RDX 26U 3U 05U 0.52 U 26U 3y 05U 05U 052U

Total Metals (UG/L)

Antimony

Arsenic

Barium

(Cadmium

Chromium

Cobait

Copper

Lead

Mercury

Nickel

Thallium

Vanadium

Zinc

NA - Not analyzed

B - Analyte not delected above associated blank

J - Reported value is estimated

K - Reported value may be biased high
A - Unreliable result

U, UJ, UL - Analyte not detected
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Table E-3

Detected Compounds from Groundwater Compliance Menitoring at the Open Burning Grounds -

Extraction Well Data

Allegany Ballistics Laboratory

Rocket Center, WV

Statlon ID 1EW21 1EW29
Sample ID ASO1-1EW21-CMO1 | ASO1-1EW21-CM02 | ASO1-1EW21-CMO3 | ASO1-1EW21-CM04 | ASO1-1EW29-CMO1 | ASO1-1EW29-CM02 | ASO1-1EW29-CMO3 | ASO1-1EW29P-CMO3 | ASO1-1EW29-CM04
Sample Date 04/26/99 04/18/00 07/25/99 10/24/90 04/26/99 04/20/00 07/25/00 07/25/00 10/24/00
Chemical Name
Dissolved Metals (UG/L)
Aluminum NA NA NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA NA NA
Calcium NA NA NA NA NA NA NA NA NA
Cobalt NA NA NA NA NA NA NA NA NA
Copper NA NA NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA NA
Magnesium NA NA NA NA NA NA NA NA NA
Manganese NA NA NA NA NA NA NA NA NA
Potassium NA NA NA NA NA NA NA NA NA
Sodium NA NA NA NA NA NA NA NA NA
Zinc NA NA NA NA NA NA NA NA NA
Wet Chemistry (MG/L)
Sulfide 1U 1Y 1V 1y
Shaded result indicates that the constituent was
detected,

NA - Not analyzed

B - Analyte not detected above associated blank

J - Reportad value is estimated

K - Reported value may be biased high

R - Unreliable result

U, UJ, UL - Analyte not detected Page 9 of 15



Table E-3
Detected Compounds from Groundwater Compliance Monitoring at the Open Burning Grounds -
Extraction Well Data
Allegany Ballistics Laboratory
Rocket Center, WV

{[station 1D 1EW30 1EW31
Sample ID ASO01-1EW30-CMOt | ASO1-1EW30P-CMO1 | ASO1-1EW30-CM02 | ASO1-1EW30-CM03 | AS01-1EW30-CM04 | ASO1-1EW31-CMO1 | ASO1-1EW31-CMO2 | ASO1-1EW31-CM0Q3 | ASO1-1EW31-CMO04
Sample Date 04/27199 04/27/99 04/18/00 07/25/00 10/24/00 04/27/99 04/18/00_ 07/25/90 10/24/00
Chemlical Name
Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 1,000 U 710 U 5U 5U 5U
1,1,2-Trichloroethane 1,000 U 710U 5U 5y 5Y
1,1-Dichloroethane 1,000 U 710U 5U 5U 5U
1,1-Dichloroethene 1,000 U 710 U 5U 5U 5U
1,2-Dibroma-3-chloropropane 1,000 U 1,400 U 5U 5U 5U
1,2-Dichloroethane 1,000 U 710 U 5U 5U 5U
Benzene 1,000 U 710 U 5U 5U 5U
Chlorobenzene 1,000 U 710U 5U 5V 5U
Chloromethans 1,000 U 1,400 U 5U 10U 5U
cis-1,2-Dichioroethene NA NA NA NA
Methylene chloride 1,000 U 710 U 5U 5U
Tetrachloroethene 1,000 U 710U 50 5U
Toluene 1,000 U 710U 5U 5U
trans-1.2-Dichloroethene 1,000 U 360 U 5U 5U |
Trichloroethene 710 4 i 7,000 - e 5U 5U
Vinyl chioride 10U 10U 1,000 U 1,400 U 5U 10U 5U
Seml-volatlle Organic Compounds (UG/L)
Diethylphthalate 10U 10U 10U 10 U i0U 10 UR ou
Di-n-butylphthalate 10U 10U 10U 10U iouU 10 UR 10U
Pesticide/Polychlorinated Biphenyls (UG/L)
4.4'-DDD 01 v 01U 0.038 U AN 015 U 005U 0.038 U
4,4'-DDE 01U [*ANY] 0.038 U [\ARY 015U 0.05 U 0.038 U
4,4'-DDT 01y 01y 0.038 U 01Uy 015U 0.05 U 0.038 U
Diallate NA NA NA NA NA 1U NA
Endrin 01U 01y 0.038 U 01y 015U 0.05 U 0.038 U
Isodrin NA NA NA NA 01U NA
Methoxychlor 05UV 05U ARRY 075U 01y 019 U
Pentachlorophenol 0.06 U 0.06 U NA NA NA NA
Herbicldes (UG/L)
2,4-D NA NA 0055 U 4U 0.055 U NA 0.055 U 4y 0.065 U

NA - Not analyzed

B - Analyte not detacted above associated blank

J - Reported value is estimated

K - Reported value may be biased high

R - Unreliabie resuft

U, UJ, UL - Analyte not detected Page t0of 15
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Detected Compounds from Groundwater Compliance Monitoring at the Open Burning Grounds -
Extraction Well Data

Table E-3

Allegany Ballistics Laboratory
Rocket Center, WV

Station ID 1EW30 1EW31

Sample iD ASQ1-1EW30-CM01 | ASO1-1EW30P-CMO1 | ASO1-1EW30-CM02 | ASO1-1EW30-CMO3 | ASO1-1EW30-CM04 | ASO1-1EW31-CMO1 | ASO1-1EW31-CM0O2 | ASO1-1EW31-CMO3 | ASO1-1EW31-CM0O4
Sampie Date 04/27/99 04/27/99 04/18/00 07/25/00 10/24/90 04/27/99 04/18/00 07/25/00 10/24/00
||Chemlcal Name

Dioxin/Furans (UG/L)

1.2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.00313 U 0.00313 U 4 05E-05 B NA 4.16E-06 B 0.00313 U 6.87E-05 B NA 5.00E-05 U
1,2.3,4,7,8-Hexachlorodibenzo-p-dioxin 0.00313 U 0.00313 U 5.00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-05 U NA 5.00E-05 U
1,2,3,6,7.8-Hexachlorodibenzofuran 0.00313 U 0.00313 U 5.00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-05 U NA 5.00E-05 U
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.00313 U 0.00313 U 5.00E-05 U NA 0.00313 U 5.00E-05 U NA 5.00E-05 U
1,2.3,7.8,9-Hexachlorodibenzo-p-dioxin 0.00313 U 0.00313 U 5.00E-05 U NA 0.00313 U 5.00E-05 U NA 5.00E-05 U
1,2,3,7,8-Pentachlorodibenzofuran 0.00125 U 0.00125U 2.00E-05 U NA 2.00E-05 U 0.00125 U 2.00E-05 U NA 2.00E-05 U
1,2,3,7.8-Pentachlorodibenzo-p-dioxin 0.00125 U 0.00125 U 2.00E-05 U NA 2.00E-05 U 0.00125 U 2,00E-05 U NA 2.00E-05 U
2,3,4.6,7,8-Hexachlorodibenzofuran 0.00313 U 0.00313 U 5,00E-05 U NA 5.00E-05 U 0.00313 U 5.00E-05 U NA 5.00E-05 U
Total octachlorodibenzofuran 0.00625 U 0.00625 U o A0gE0s 0 NA 1.00E-04 U 0.00625 U ) NA 4176l :
Total octachlorodibenzo-p-dioxin 224E-04 8B 1.80E-04 B 5.03E-04 B NA 1.00E-04 U 1.76E-04 B ot NA 1.53E-05 B
Explosives (UG/L)

1,3,5-Trinitrobenzene 12U 12U 1U 02U 026 U 12U iU 02U 026 U
2,4-Dinitrotoluene 12U 124 1U 02U 026 U 12U 1U 02U 026 U
2,6-Dinitrotoluene 12U 12U 1U 02U 026 U 12U 1U 02U 026U
HMX 26U 26U 3u 05U 0.52 U 26U 3y 05U 0.52 U
Nitroceliulose 133 U 136 U 134 U 357 U 137 U 136 U 134 U 357 U 135 U
Perchiorate ; ! 55U

RDX 26U 26U 05U 052 U 26U 3V 05U 052 U
Total Metals (UG/L)

Antimony 60 U 60 U 5U 22U 5 UL 80U 5U 22U 5 UL
Arsenic

Barium

Cadmium .

Chromium 13U 13U 5U 14U 5 UL 13U 5U 1.4 U 5 UL
Cobalt 60 U 60 U 5U 13U 5U 60 U 5U 13UV 5U
Copper 33U 5U 42U 5U 3B U 5U 42U 5U
Lead 130 U 5U 25U 5U 130 U 5V 25U 5U
Mercury 05U 02U 013 U 02U 05U 02U 013U 02U
Nickel 60 U 5U 22 U 5U 80U 5U J48B 5U
Thallium 13U 5U 5U 5 UL 13U 5U 5U 5 UL
Vanadium 60 U 5U 0.82 U 5U 60 U 5U 082Uy 54U
Zinc 26 U 150 B 12U 20U 28U gt B 138 | 4

NA - Not analyzed

B - Analyte not detected above associated blank

J - Reported value is estimated

K - Reported value may be biased high
R - Unreliable result

U, UJ, UL - Analyte not detected
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Detected Compounds from Groundwater Compliance Monitoring at the Open Burning Grounds -
Extraction Well Data

Table E-3

Allegany Ballistics Laboratory
Rocket Center, WV

Statlon ID 1EW30 1EW31
Sample ID AS01-1EW30-CM01 | AS01-1EW30P-CMO1 | AS0O1-1EW30-CM02 | ASO1-1EW30-CMO3 | ASO1-1EW30-CM04 | ASOT1-1EW31-CMO1 | ASO1-1EW31-CM02 | ASO1-1EW31-CM0O3 | AS01-1EW31-CM04
Sample Date 04/27/99 04/27/99 04/18/00 07/25/0Q 10/24/00 04/27/99 04/18/00 07/25/00 10/24/00
Chemical Name
Dissolved Metals (UG/L)
Aluminum NA NA NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA NA NA
Calcium NA NA NA NA NA NA NA NA NA
Cobalt NA Na NA NA NA NA NA NA NA
Copper NA NA NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA NA
Magnesium NA NA NA NA NA NA NA NA NA
[IManganese NA NA NA NA NA NA NA NA NA
{Potassium NA NA NA NA NA NA NA NA NA
Sodium NA NA NA NA NA NA NA NA NA
Zinc NA NA NA NA NA NA NA NA NA
Wet Chemistry (MG/L)
Sulfide 5U 54U 1y 1U Y 5U 1U 1U 1y
Shaded result indicates that the constituent was
detected.
NA - Not analyzed
B - Analyte not detected above associated blank
J - Reported value is estimated
K - Reported vaiue may be biased high
R - Unreliable result
U, UJ, UL - Analyte not detected Page 12 of 15



Table E-3

Detected Compounds from Groundwater Compliance Monitoring at the Open Burning Grounds -

Extraction Well Data

Allegany Ballistics Laboratory

Rocket Center, WV
[[Station 1D 1EW33
Sample ID ASQ1-1EW33-CMO1 | ASO1-1EW33-CM02 | AS01-1EW33-CMO3 | ASO1-1EW33P-CMO3 | ASO1-1EW33-CM04
Sample Date Q4/27/99 04/18/00 07/25/00 07/25/00 10/24/0Q

Chemical Name

Volatlle Organic Compounds (UG/L)

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichioroethene

1,2-Dibromo-3-chioropropans

1,2-Dichloroethane

Benzens

Chlorobanzene

Chioromethane

cis-1,2-Dichloroethene

Methylene chloride

Tetrachlorosthene

Toluene

trans-1,2-Dichloroethene

Trichloroethene

Vinyl chloride

Semi-volatile Organic Compounds (UG/L}

Diethylphthalate 10U 10U 10U
Di-n-butylphthalate 10U 10U 0V
Pesticlde/Polychlorinated Biphenyls (UG/L)

4,4'-DDD 015U 005 U 0.05 U 0.038 U
4,4'-DDE 015U 005U 0.05 U 0.038 U
4,4'-DDT 015U 0.05 U 0.05 U 0.038 U
Diallate NA iU iU NA
Endrin 015U 0.05 U 005UV 0.038 U
Isodrin NA 01U 01y NA
Methoxychlor 075U 01Uy 01U 019 U
Pentachlorophenol NA NA NA NA
Herbicides (UG/L)

2,4-D NA 0.055 U 4U 4y 0.055 U

NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

R - Unreliable result

U, WJ, UL - Analyte not detected

[P
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Tabie E-3
Detected Compounds from Groundwater Compliance Monitoring at the Open Burning Grounds -
Extraction Well Data
Allegany Ballistics Laboratory
Rocket Center, WV

TR~

NA - Not analyzed

B - Analyte not detected above associated blank

J - Reported value is estimated

K - Reported value may be biased high
A - Unreliable result

U, UJ, UL - Analyte not detected

| Station ID 1EW33

Sample ID ASQ1-1EW33-CM01 | ASO01-1EW33-CM02 | ASO1-1EW33-CM03 | ASO1-1EW33P-CMO3 | ASO1-1EW33-CM04
Sample Date 04/27/99 04/18/00 07/25/00 07/25/00 10/24/0Q
Chemical Name

Dioxin/Furans (UG/L)

1,2,3,4.6,7,8-Heptachlorodibenzo-p-dioxin 0.00313 U 5.00E-05 U NA NA 5.00E-05 U
1,2,3,4,7.8-Hexachlorodibenzo-p-dioxin 0.00313 U 5.00E-05 U NA NA 5.00E-05 U
1,2,3,6,7,8-Hexachlorodibenzofuran 0.00313 U 5.00E-05 U NA NA ‘ i
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.00313 U 5.00E-05 U NA NA 5.00E-05 U
1,2,3,7.8.9-Hexachlorodibenzo-p-dioxin 0.00813 U 5.00E-05 U NA NA REi0E
1,2,3,7,8-Pentachlorodibenzofuran 0.00125 U 2.00E-05 U NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 0.00125 U 2.00E-05 U NA NA
2,3,4,8,7,8-Hexachlorodibenzofuran 0.00313 U 5.00E-05 U NA NA

Total octachiorodibenzofuran 0.00625 U 1.00E-04 U NA NA

Total octachlorodibenzo-p-dioxin 2.12E-04 B 1.00E-04 U NA NA

Explosives (UG/L)

1,3,5-Trinitrobenzene 12U 1y 02U 02U

2,4-Dinitrotoluene 12U 1 U 02U 02U

2,6-Dinitrotoluene 12U 1U 02U 02U

HMX 26U 3y 05U 05U

Nitrocellulose 133 U 134 U 357 U 357 U

Perchlorate 5U 5U 4U 44U

RDX 26U 3y 05U 05U

Total Metals (UG/L)

Antimony

Arsenic

Barium

Cadmium .

Chromium 13U 5U 14U 14U 5 UL
Cobalt 60 U 5U 1.3 U 13U 5U
Copper 33U 5U 42U 42U 5U
Lead 130 U 5U 25U 25U 5U
Mercury 054U 02U 0.13 U 013U 02U
Nickel 60 U 258 5U
Thallium 13U 5U 5 UL
Vanadium 60 U 082U 5U
Zinc 26 U 448 128 13B 20U




NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated

K - Reported value may be biased high

R - Unreliable result

U, UJ, UL - Analyte not detected

Detected Compounds from Groundwater Compliance Monitoring at the Open Burning Grounds -

Table E-3

Extraction Well Data

Allegany Ballistics Laboratory

Rocket Center, WV

Station ID 1EW33

Sample ID ASQ1-1EW33-CM01 | ASO1-1EW33-CM02 | ASO1-1EW33-CM03 | ASO1-1EW33P-CMO3 | AS01-1EW33-CM04
Sample Date 04/27/99 04/18/00 07/25/00 07/25/00 10/24/00
Chemical Name

Dissolved Metals (UG/L)

Aluminum NA NA NA NA NA
Arsenic NA NA NA NA NA
Barium NA NA NA NA NA
Caicium NA NA NA NA NA
Cobalt NA NA NA NA NA
Copper NA NA NA NA NA
Iron NA NA NA NA NA
Magnesium NA NA NA NA NA
[[Manganese NA NA NA NA NA
[lPotassium NA NA NA NA NA
Sodium NA NA NA NA NA
Zinc NA NA NA NA NA
Wet Chemistry (MG/L)

Suifide 5U iU Y

Shaded result indicates that the constituent was
detected.
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Table E-4
Groundwater Surface Elevation Measurements for Each Sampling Event

Groundwater Water-Level Elevation
Station ID  Sample Date Gauging Date (ft above msl)
1EW10 4/26/99 4/22/99 647.93
4/17/00 4/20/00 646.75
7/25/00 7/11/00 645.34
10/24/00 10/13/00 645.39
1EW14 4/26/99 4/22/99 646.81
4/20/00 4/20/00 645.66
7/25/00 7/11/00 644.16
10/25/00 10/13/00 645.66
1EW16 4/28/99 4/22/99 650.75
4/19/00 4/6/00 649.07
7/26/00 7/11/00 646.37
10/24/00 10/13/00 646.99
1EW18 4/26/99 4/22/99 646.56
4/17/00 4/20/00 645.48
7/25/00 7/11/00 645.56
10/24/00 10/13/00 645.65
1EW21 4/26/99 4/22/99 642.87
4/18/00 4/20/00 641.55
7/25/00 7/11/00 641.52
10/24/00 10/13/00 643.22
1EW29 4/26/99 4/22/99 647.92
4/20/00 4/20/00 642.39
7/25/00 7/11/00 640.71
10/24/00 10/13/00 641.93
1EW30 4/27/99 4/22/99 634.79
4/18/00 4/20/00 629.18
7/25/00 7/11/00 622.45
10/24/00 10/13/00 628.10
1EW31 4/27/99 4/22/99 644.19
4/18/00 4/20/00 643.19
7/25/00 7/11/00 640.33
10/24/00 10/13/00 640.63
1EW33 4/27/99 4/22/99 646.52
4/18/00 4/20/00 641.54
7/25/00 7/11/00 639.65
10/24/00 10/13/00 641.04
1GW10 4/27/99 4/22/39 651.23
4/19/00 4/20/00 647.47
7/27/00 7/11/00 645.99
10/26/00 10/13/00 646.97
1GW11 4/27/99 4/22/99 657.83
4/19/00 4/20/00 654.68
7/27/00 7/11/00 652.20
10/26/00 10/13/00 651.23
1GW15 4/27/99 4/22/99 654.44
4/19/00 4/20/00 645.18
7/27/00 7/11/00 643.40
10/27/00 10/13/00 644.14
1GW32 4/27/99 4/22/99 653.70
4/19/00 4/20/00 651.65
7/27/00 7/11/00 650.26
10/26/00 10/13/00 650.48




Table E-5

Mean and Variance Data for Background Wells

Downgradient Upgradient
Alluvial (GW11, GW32) Bedrock (GW10, GW15) Alluvial (EW10, EW14, EW16, EW18) | Bedrock (EW29, EW30, EW31, EW33)
Sample Standard | Number of Sample Standard | Number of Sample Standard | Number of Sample Standard | Number of
Mean Deviation Samples Mean Deviation Samples Mean Deviation Samples Mean Deviation Samples
Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 340 605 20 187 313 16 3.91 2.02 8 4 1.85 8
1,1,2-Trichloroethane 199 393 20 174 367 16 4 1.85 8 4 1.85 8
1,1-Dichloroethane 206 390 20 178 365 16 4 1.85 8 4 1.85 8
1,1-Dichloroethene 213 388 20 178 365 16 4 1.85 8 4 1.85 8
1,2-Dibromo-3-chloropropane 299 632 20 280 617 16 513 3.09 8 5.13 3.09 8
1,2-Dichloroethane 199 393 20 174 367 16 3.89 2.07 8 4 1.85 8
Benzene 199 393 20 173 367 16 4 1.85 8 4 1.85 8
Chlorobenzene 199 393 20 174 367 16 4 1.85 8 4 1.85 8
Chloromethane 300 631 20 281 616 16 55 3.07 8 5.5 3.07 8
Methylene chloride 275 425 20 203 362 16 4 1.85 8 4 1.85 8
Tetrachloroethene 199 393 20 173 367 16 3.93 1.99 8 4 1.85 8
Toluene 202 391 20 176 366 16 3.88 2.08 8 4 1.85 8
Trichloroethene 15500 24100 20 13000 16100 16 4.35 1.42 8 3.94 1.98 8
Viny| chloride 302 630 20 287 614 16 5.5 3.07 8 5.5 3.07 8
cis-1,2-Dichloroethene NA NA NA 0.11 NA 1 0.22 NA 1 3.88 2.08 8
trans-1,2-Dichloroethens 164 329 19 129 284 15 3.88 2.08 8 10 0 8
[[semi-volatile Organic Compounds (UG/L)
(IDi-n-butylphthatate 10.1 0.224 20 10 0 16 10 0 8 10 0 )
”Diethylphthalate 9.7 1.59 20 9.45 2.2 16 10 0 8 0.0545 0.0291 8
Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD 0.0731 0.0434 20 0.0751 0.0461 16 0.0558 0.0314 8 0.0545 0.0291 8
4,4'-DDE 0.0731 0.0434 20 0.0745 0.0469 16 0.0558 0.0314 8 0.0545 0.0291 8
4,4'-DDT 0.0731 0.0434 20 0.0748 0.0465 16 0.0558 0.0314 8 12.8 8.46 8
Diallate 12.8 8.25 20 12.8 8.18 16 12.8 8.46 8 0.0545 0.0291 8
([Endrin 0.0731 0.0434 20 0.0748 0.0464 16 0.0558 0.0314 8 12.5 8.82 8
"lsodrin 12.6 8.46 20 12.5 8.52 16 12.5 8.82 8 0.235 0.167 8
"Methoxychlor 0.328 0.246 20 0.344 0.257 16 0.24 0.176 8 12.5 23.1 8
||Pentachlorophenol 12.5 22.2 20 12.6 22.3 16 12.5 23.1 8 1.04 1.83 8
Herbicides (UG/L)
24-D 1.07 1.74 20 104 176 16 1.04 1.83 8 | 0000561 | 000126 | 6
Dioxin/Furans (UG/L)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 0.00107 0.00151 15 0.00107 0.00152 12 0.00107 0.00159 6 0.00107 0.00159 6
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 0.00107 0.00151 15 0.00108 0.00151 12 0.00107 0.00159 6 0.00107 0.00159 6

WDC012550002.ZIF/PCJ
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Table E-5

Mean and Variance Data for Background Wells

Downgradient Upgradient
Alluvial (GW11, GW32) Bedrock (GW10, GW15) Alluvial (EW10, EW14, EW16, EW18) | Bedrock (EW29, EW30, EW31, EW33)
Sample Standard | Number of Sample Standard | Number of Sample Standard | Number of Sample Standard | Number of
Mean Deviation Samples Mean Deviation Samples Mean Deviation Samples Mean Deviation Samples
1,2,3,6,7,8-Hexachiorodibenzo-p-dioxin (HxCDD) 0.00107 0.0015 15 0.00107 0.00152 12 0.00107 0.00159 3] 0.00107 0.00159 6
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) 0.00107 0.0015 15 0.00107 0.00152 12 0.00107 0.00159 6 0.00107 0.00159 6
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) 0.00107 0.0015 15 0.00107 0.00152 12 0.00107 0.00159 6 0.000427 0.000638 6
1,2,3,7,8-Pentachiorodibenzo-p-dioxin (PeCDD) 0.000429 0.000601 15 0.000428 0.000607 12 0.000427 0.000638 6 0.000427 0.000638 <]
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 0.000428 0.000601 15 0.00043 0.000606 12 0.000427 0.000638 6 0.00107 0.00159 [¢]
2,3,4.6,7 8-Hexachlorodibenzofuran (HxCDF) 0.00107 0.0015 15 0.00107 0.00152 12 0.00107 0.00159 6 0.000139 0.000104 6
Total octachlorodibenzo-p-dioxin (OCDD) 0.000614 0.00159 15 0.000313 0.000365 12 0.00016 0.000134 6 0.00213 0.00319 6
Total octachlorodibenzofuran (OCDF) 0.00214 0.00301 15 0.00213 0.00304 12 0.00109 0.00253 6 5.21 9.13 8
Explosives (UG/L)
1,3,5-Trinitrobenzene 0.267 0.137 20 0.329 0.364 16 0.258 0.148 8 0.202 0.151 8
2,4-Dinitrotoluene 0.597 1.75 20 0.199 0.149 16 0.199 0.154 8 0.265 0.124 8
2,6-Dinitrotoiuene 0.295 0.129 20 0.265 0.12 16 0.265 0.124 8 1.28 0.811 6
Ammonium perchlorate 5690 10700 15 176 370 12 15.7 9.21 6 0.448 0.276 8
HMX 1.54 2.37 20 0.448 0.267 16 0.497 0.232 8 0.145 0.0213 8
”Nitrocellulose 0.186 0.0898 20 0.19 0.0995 16 0.149 0.0216 8 1.8 0 2
Perchiorate 2380 4770 5 62.6 122 4 8.8 9.9 2 0.375 0.249 8
RDX 11.4 30.2 20 0.375 0.24 16 0.375 0.249 8 18.5 25.7 8
Total Metals (UG/L)
Antimony 18.1 24.9 20 18.1 25 16 18.1 25.9 8 6.48 2.19 8
Arsenic 5.09 0.658 20 5.93 1.38 16 5.03 0.719 8 51.4 22.4 8
Barium 777 24 20 165 102 16 112 39.9 8 2.1 2.43 8
(lcadmium 2.08 2.34 20 2.07 2.36 16 2,07 2.45 8 8.66 7.6 8
llehromium 11.8 10 20 6.1 4.39 16 12.3 1.7 8 18.8 257 8
[lcobait 19 24.4 20 17.8 252 16 19.6 25 8 12.3 12.9 3
flcopper 68.9 108 20 11.8 12.6 16 13.2 12.3 8 35.7 58.2 8
llLead 52 55.9 20 35.6 56.3 16 35.6 58.3 8 0.483 0.631 8
"Mercury 0.258 0.147 20 0.265 0.148 16 0.483 0.631 8 18.9 25.5 8
Nickel 22.8 22.9 20 18.2 25 16 24.5 23.4 8 7 3.7 8
Thallium 7 3.55 20 7.01 3.57 16 7 3.7 8 17.7 26.2 8
Vanadium 18.4 248 20 17.7 25.3 16 19 25.4 8 27 16.5 8
Zinc 183 210 20 38.4 36.7 16 24.5 6.32 8 2 1.85 8
Wet Chemistry (MG/L)
Sulfide 2.06 1.76 20 ] 2.06 1.77 16 2 1.85 8 NA NA NA

WDCo12”  M2.ZIP/PCJ
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SECTION E—-GROUNDWATER MONITORING

TABLE E-6

DRAFT

Summary of Constituents at Statistically Higher Concentrations in Downgradient Wells During RCRA Baseline Groundwater

Monitoring

Allegany Ballistics Laboratory

Aquifer with Statistically

Higher Results in
Downgradient Wells

Exceedance of
Criteria

Chemical Group Chemical Name Bedrock Altuvial MCL Bedrock Alluvial
Explosive Perchlorate X NA

Explosive RDX X 100 pg/** X
Metal Barium X 2,000 pg/!

Metal Zinc X 11,000 pgh*

Volatile Organic  1,1,1-Trichloroethane X X 200 pg/l X

Volatile Organic  1,1,2-Trichloroethane X 5 ug/l

Volatile Organic  1,1-Dichloroethane X X 800 ug/l*

Volatile Organic  1,1-Dichloroethene X X 7 ug/l X X
Volatile Organic  1,2-Dichloroethane X 5 ug/l

Volatile Organic  Chlorobenzene X 100 pg/l

Volatile Organic  Methylene chloride X X 5 pg/l X X
Volatile Organic  Tetrachloroethene X 5 ug/

Volatile Organic  Toluene X X 1,000 pg/l

Volatile Organic  Trichloroethene X X 5 ug/l X X
Volatile Organic  Vinyl chloride X X 2 ng/l X X
Volatile Organic  Trans-1,2-Dichloroethene X X 100 pg/)

* USEPA Region Il Risk-based Concentration for Tap Water

** DWEL — Drinking Water Exposure Limit

NA — Not Available

WDC012550002 ZIP/PCJ SECTION E-43
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SECTION E—GROUNDWATER MONITORING

DRAFT

TABLE E-7

Range of Detection for the Most Commonly Detected VOCs during RCRA Baseline Groundwater Sampling
Allegany Ballistics Laboratory

Analyte Range of Detections (ug/L) Frequency of Detections

TCE 0.48 — 97,000 43 of 66 samples
1,1,1-TCA 0.31-2,500 24 of 66 samples
Methylene chloride 57 -1,000 13 of 66 samples
1,1-DCE 6 —220 12 of 66 samples
Trans-1,2-DCE 1.9-35 11 of 66 samples
Vinyl chloride 845 9 of 66 samples
Toluene 0.07 - 63 8 of 66 samples
1,1-DCA 12-99 7 of 66 samples
Chlorobenzene 5-17 4 of 66 samples
SECTION E-44
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SECTION E—GROUNDWATER MONITORING

TABLE E-8

Concentration Limits for the Corrective Action Monitoring Program (from 40 CFR 264.94)

DRAFT

Chemical Concentration
Group Chemical Name Abbreviation Limit

Explosive Octahydro-1,3,5,7-tetranitro- HMX 1800 pg/l
1,3,5,7-tetrazocine
Hexahydro-1,3,5-trinitro-1,3,5-trazine RDX 100 ug/l
1,3,5-Trinitrobenzene 1,3,5-TNB 1100 pg/l
1,3-Dinitrobenzene 1,3-DNB 3.7 ugh
Methyl-2,4,6-trinitrophenylnitramine Tetryl 370 ug/l
Nitrobenzene NB 3.5 ugh
2,4 6-Trinitrotoluene 2,4,6-TNT 2.2 ug/l
4-Amino-2,6-dinitrotoluene 4-AM-DNT 2.2 ug/l
2-Amino-4,6-dinitrotoluene 2-AM-DNT 2.2 ug/l
2,4- Dinitrotoluene 2,4-DNT 73 ug/l
2,6- Dinitrotoluene 2,6-DNT 37 g/l
2- Nitrotoluene 2-NT 61 ug/
3- Nitrotoluene 3-NT 61 ug/l
4- Nitrotoluene 4-NT 61 ug/t
Perchlorate Perchlorate NA
Nitroglycerine NG 4.8 pg/l

Metals Arsenic As 50 ug/
Barium Ba 1000 ng/l
Cadmium Cd 10 pg/l
Chromium Cr 50 pg/l
Lead Pb 50 ug/l
Mercury Hg 2 pgh
Selenium Se 10 ug/t
Silver Ag 50 pg/l
Zinc Zn 11,000 ug/t

NA = Not Available

WDC012550002.21P/PCJ
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SECTION E—GROUNDWATER MONITORING

DRAFT

TABLEE-9

Corrective Action Monitoring Program Welis and Screened Intervals
Allegany Ballistics Laboratory

Monitoring Point

Screen Depth

Screen Depth

Ground Elevation Elevation Interval Interval
Well Name (ft amsl) (ft amsl) (ft bgs) (ft amsl)
Alluvial Aquifer
Downgradient Wells
1EW08 665.94 669.01 19 - 29 646.94 — 636.94
1EW12 667.16 670.10 17 -27 650.16 — 640.16
1EW16 666.58 669.49 17 - 27 649.58 — 639.58
Upgradient Well
1GW11 664.99 667.53 11-18 653.99 - 646.99
Bedrock Aquifer
Downgradient Wells
1EW29* 666.20 669.33 37-90 629.20 — 576.20
1EW31? 665.29 668.19 38 -90 627.29 — 575.29
1EW33? 665.19 668.09 37 -90 628.19 - 575.19
Upgradient Well
1GW10 664.79 667.48 70 — 80 594.79 — 584.79

? Effective screen interval listed; depth is from bottom of surface casing to total depth of boring.

amsl = above mean sea level; bgs = below ground surface

SECTION E-46
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SECTION E—GROUNDWATER MONITORING

TABLE E-10

Analytical Parameters, Analytical Methods and Instrument Quantitation Limits — Corrective Acton Program
Allegany Ballistics Laboratory

DRAFT

Analytical Instrument Quantitation
Analyte Abbreviation Method Limits (ug/l)
Octahydro-1,3,5,7-tetranitro- HMX SW-846 8330 1.0
1,3,5,7-tetrazocine
Hexahydro-1,3,5-trinitro-1,3,5-trazine RDX SW-846 8330 1.0
1,3,5-Trinitrobenzene 1,3,5-TNB SW-846 8330 1.0
1,3-Dinitrobenzene 1,3-DNB SW-846 8330 1.0
Methyl-2,4,6-trinitrophenylnitramine Tetryl SW-846 8330 1.0
Nitrobenzene NB SW-846 8330 1.0
2,4,6-Trinitrotoluene 2,4,6-TNT SW-846 8330 1.0
4-Amino-2,6-dinitrotoluene 4-AM-DNT SW-846 8330 1.0
2-Amino-4,6-dinitrotoluene 2-AM-DNT SW-846 8330 1.0
2,4- Dinitrotoluene 2,4-DNT SW-846 8330 1.0
2,6- Dinitrotoluene 2,6-DNT SW-846 8330 1.0
2- Nitrotoluene 2-NT SW-846 8330 1.0
3- Nitrotoluene 3-NT SW-846 8330 1.0
4- Nitrotoluene 4-NT SW-846 8330 1.0
Perchlorate Perchlorate EPA 300: IC’ 5.0
Nitroglycerine NG SW-846 8332 1.0
Arsenic As SW-846 6010B 10
Barium Ba SW-846 6010B 200
Cadmium Cd SW-846 6010B 5
Chromium Cr SW-846 6010B 10
Lead Pb SW-846 6010B 3
Mercury Hg SW-846 6010B 0.2
Selenium Se SW-846 6010B 5
Silver Hg SW-846 6010B 10
Zinc Zn SW-846 6010B 10
! Perchlorate by USEPA method 300 (modified) using ion chromatography.
WDC012550002.ZIP/PCJ SECTION E-47
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NOTES:

THIS CROSS SECTION WAS INTERPOLATED BETWEEN BORING LOCATIONS.
ACTUAL CONDITIONS MAY DIFFER FROM THOSE SHOWN HERE. CROSS
SECTION LOCATION IS SHOWN IN FIGURE D-1, THE BEDROCK WELL WERE
PROJECTED ONTO CROSS SECTION B-B'.
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Field Sampling Plan

Introduction

This field sampling plan (FSP) documents procedures and practices to be followed during
the RCRA long-term groundwater monitoring program at the ABL Open Burning Grounds.

Groundwater Sampling

The specific wells to be sampled are presented in Table 3 of the Technical Memorandum for
the RCRA Groundwater Monitoring Program, to which this FSP is an appendix. Table 1 of
this FSP lists the analyses to be performed during the RCRA long-term groundwater
monitoring program and provides the required containers, preservatives, and holding
times.

Sampling procedures will vary between the monitoring wells and the extraction wells.
Samples from the extraction wells will be collected from a sampling port on the discharge
piping at each wellhead. Because these wells are in continuous operation, purging will not
be required prior to sampling. At each well, a dedicated length of polyethylene tubing will
be attached to the sampling port and the port opened. The pH, temperature, specific
conductance, and dissolved oxygen (i.e., indicator parameters) of the discharged
groundwater will be recorded. Once the indicator parameters are recorded, samples for
explosives, nitroglycerin and perchlorate will be collected directly into the containers listed
in Table 1.

Purging and sampling of monitoring wells will be performed using a low-flow submersible
pump. Low-flow purging will be performed until temperature, specific conductance,
dissolved oxygen, and pH have stabilized (i.e., less than a 10 percent change between
consecutive readings). The discharge rate will be set as low as possible to minimize loss of
constituents through volatilization. To minimize generation of investigation-derived waste
(IDW), the samples will be obtained as soon as the indicator parameters have stabilized.
Upon collection, all samples will be placed in an iced cooler, chilled to 4 °C. Following each
day of sample collection, the samples will be packaged for overnight delivery at 4 °C to the
analytical laboratory.

Decontamination requirements are described in the attached standard operating procedure
“Decontamination of Personnel and Equipment.”

All groundwater and decontamination fluids will be temporarily containerized and
transported to the onsite groundwater treatment plant for disposal.

WD(C382370002.DOC/1/MKM



ATTACHMENT E-3 — FIELD SAMPLING PLAN

Table 1
Sample Containers, Preservatives, and Holding Times
RCRA Long-term Groundwater Monitoring Program at the Open Burning Grounds
Allegany Ballistics Laboratory

Media Analysis Sample Container’ Preservative Holding Time
Groundwater Explosives One 1-liter Glass Cool i0 4°C 7 days
Amber
Nitroglycerine One 1-liter Glass Cool 1o 4°C 7 days
Amber
Perchlorate One 250-ml plastic Cool to 4°C 14 days

' Separate bottles must be used for explosives and nitroglycerine.

Field Quality Control Procedures

Quality control (QC) duplicate samples and blanks are used to provide a measure of the
internal consistency of the samples and provide an estimate of the components of variance
and bias in the analytical process. One duplicate sample and one equipment blank will be
collected during each sampling event. Additionally, one sample will be collected in triple
volume for matrix spike /matrix spike duplicate (MS/MSD) analysis.

Documentation

Sample Designation

Each sample will be designated by an alphanumeric code that will uniquely identify the site
and matrix sampled, and contain descriptors to indicate whether the sample is a QC
sample, etc. Sample designation protocol is detailed in Table 2.

Sample Shipping Procedures

All field sampling activities will be documented through the use of field logs and chain-of-
custody (CoC) procedures. Sample containers will be clean, first-quality containers
provided by the laboratory. An identification label will be affixed to each sample container.
Labels will include the sample number, station number, analysis to be performed,
preservative used, date and time of sample collection, and responsible sample team
member.

After collection, samples will be packed in coolers with vermiculite or bubble wrap and ice.
CoC forms will be taped to the inside lid of each cooler. CoC forms contain general
information about the location of the sampling event, and the members of the sampling
team, as well as specific information about the type of sample, sample location, number of
sample containers from each station, and analyses to be performed. Each time the sample is
relinquished or received, the party involved signs the form and indicates the time and date.

Shipping coolers will be sealed with strapping tape. Evidence tape (custody seals) will be
placed across the front and back of the lid to control tampering. The samples will be sent
via overnight delivery to the subcontracted laboratory to ensure that holding times are met.
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ATTACHMENT E-3 — FIELD SAMPLING PLAN

Standard Operating Procedures

Attachment A to this FSP provides standard operating procedures (SOPs) for performing
the following activities:

e Field Measurement of Specific Conductance and Temperature;
e Field Measurement of Dissolved Oxygen;

» Water-Level Measurements;

e Low-Flow Groundwater Sampling from Monitoring Wells;

* Decontamination of Personnel and Equipment;

e Field Rinse Blank Preparation;

e Packaging and Shipping Procedures, and;

» Disposal of Fluids and Solids.
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ATTACHMENT E-3 — FIELD SAMPLING PLAN

Table 2
Sample Designation

First Segment

Second Segment

Third Segment

Facility, Station, and

Site Location and Sample Location +

Additional Qualifiers

Site Number Type Sample Qualifier (sampling round)
AANN NAA NN or NNAAA AANN
Facility: Site location and Type: Additional Qualifiers:
A =ABL MW = Site 1 Monitoring Weli 1. Compliance Round (refers to sampling
) 1Ew = Site 1 Extraction Well round for that location):

Station Type:

. CMO1 - Round 1
S = Site Sample Location: CMO02 - Round 2

CMO03 - Round 3

Site Number: 1. Station Samples (NN)

01 = Open Burning
Grounds

NN — refers to the Weill ID
2. Sample Qualifiers (AAA)

MS = matrix spike sample
MSD = matrix spike duplicate sample

Etc.

Notes: “A” = alphabetic “N” = numeric

Examples:

ASO1-1EW29-CMO1 (Sample from well 1EW29 collected during compliance Round 1)

AS01-1EW29MSD-CMO02 (Matrix spike duplicate sample from well 1EW29 collected during Compliance Round 2)

WDC982370002.D0C/1/MKM
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ATTACHMENT A to Field Sampling Plan
Standard Operating Procedures
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Standard Operating Procedure

Field Measurement of Specific Conductance
and Temperature

I.  Purpose and Scope

The purpose of this procedure is to provide a general guideline for field measurement of
specific conductivity and temperature of groundwater samples. The following general
discussion applies to most commonly used meters but may differ between specific brands.
The operator’s manual should be consulted for specific calibration and operating
procedures.

IIl. Equipment and Materials

. Conductivity meter and electrode
. Distilled water in squirt bottle
J Standard potassium chloride (KCl) solution (0.01 N)

lIl. Procedures and Guidelines

A. Technical:
Detection limit = 1 pmho/cm @ 25°C; range = 0.1 to 100,000 pmho/cm

B. Calibration:

Calibrate prior to initial daily use with standard solution. Check calibration throughout
and at end of the day. The standards should have different orders of conductance. Clean
probe according to manufacturer's recommendations. Duplicates should be run once every
10 samples. Calibration procedure:

1. With mode switch in OFF position, check meter zero. If not zeroed,
set with zero adjust.

2. Plug probe into meter.

3. Turn mode switch to red line and turn red line knob until needle
aligns with red line on dial. If they cannot be aligned, change the
batteries.

4. Immerse probe in 0.01 N standard KCl solution. Do not allow the
probe to touch the sample container.

5. Set the mode control to TEMPERATURE. Record the temperature on
the bottom scale of the meter in degrees C.

6. Turn the mode switch to appropriate conductivity scale (i.e., x100,

x10, or x1). Use a scale that will give a midrange output on the meter.
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7. Wait for the needle to stabilize. Multiply reading by scale setting and
record the conductivity.

8. If the conductivity meter does not perform an automatic temperature
adjustment, the conductivity may be adjusted to 25¢C using the
formula:

G,= G,/ [1+0.02(T-25)]
Where:
G,= conductivity at 25°C, ymho/cm
T = temperature of sample, degrees C
G, = conductivity of sample at temperature T,
pumho/cm

The table below lists the values of conductivity that the calibration
solution would have if the distilled water were totally nonconductive;
however, even water of high purity will possess a small amount of

conductivity.
Temperature °C Conductivity (umho/cm)
15 1,141.5
16 1,167.5
17 1,193.6
18 1,219.9
19 1,246.4
20 1,273.0
21 1,299.7
22 1,326.6
24 1,380.8
26 1,436.5
28 1,490.9
30 1,546.7
9. Rinse the probe with deionized water.

C.  Sample Measurement:

Pour the sample into a small beaker and place the probe in the sample. Note and record the
reading. Rinse the probe with deionized water when done.

IV. Attachments

. Conductivity meter calibration sheet

V. Key Checks and Preventive Maintenance
. Check battery.

. Calibrate meter and check calibration throughout and at end of day.
. Clean probe with deionized water when done.

. When reading results, note sensitivity settings.

o Refer to operations manual for recommended maintenance.

. Check batteries, and have a replacement set on hand.
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CONDUCTIVITY METER CALIBRATION SHEET

Instrument Readings

Analyst Uncalibrated Calibrated
Date Time Initials @ EC=225 @ EC=225 Comments

WDC982370002.DOC/1/MKM 9
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Standard Operating Procedure
Field Measurement of Dissolved Oxygen

IV.

Purpose

To provide general guidelines for the calibration and use of the Dissolved Oxygen
(DO) meter.

Scope

The following general discussion applies to more commonly used meters but may
differ between specific brands. The operator’s manual should be consulted for
specific calibration and operation procedures.

Equipment and Materials

e Operations manual
* A DO probe and readout/control unit with batteries
e Electrolyte solution (KCl dissolved in deionized water) and probe membrane

Procedures and Guidelines

A. Calibration

Calibrate prior to initial daily use before any readings are taken. Clean probe
according to manufacturer's recommendations.

1. Prepare DO probe according to manufacturer's recommended
procedures using electrolyte solution.

2. In the off position, set the pointer to zero using the screw in the center
of the meter panel.

3. Turn function switch to red line and adjust using red line knob until
the meter needle aligns with red mark at the 31 degrees C position.

4. Turn function switch to zero and adjust to zero using the zero control
knob.

5. Attach prepared probe and adjust retaining ring finger tight.

6. Allow 15 minutes for optimum probe stabilization (when meter is off
or during disconnection of the probe).

7. For YSI meters, place probe in hollow stopper that is supplied for use
with the YSI Calibration Chamber.

8. Place approximately 1/2 inch of deionized water into a 4-ounce, wide
mouth screw cap bottle. Keep this bottle capped and with the DO
meter.

9. Just before use, shake the bottle to saturate the water with air.

WDC982370002.DOC/1/MKM 1
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10.

11.

12.

13.

14.

Remove cap, place probe in bottle keeping an air-tight seal around
the rubber stopper. Swirl water around in the bottle while waiting
for conditions to reach equilibrium.

Shield chamber from sun and wind to avoid temperature fluctuations
during calibration.

Turn function switch to temperature and record temperature reading.
Determine calibration factor for that temperature and altitude
correction factor from tables supplied by manufacturer.

Multiply the calibration factor by the correction factor to get a
corrected calibration value.

Turn function switch to appropriate ppm range and adjust the
calibrate knob until the meter reads the corrected calibration value.
Wait two minutes to verify calibration value. Re-adjust as necessary.

B. Procedure

1.

N

Before going out into the field:

a) Check batteries

b) Obtain fresh electrolyte solution
c) Prepare DO probe

Calibrate meter using calibration procedure.

Place probe in water to be measured. The probe should be moved
through the water at 1 ft/sec or use a probe with a built-in stirrer.
Allow sufficient time for probe to stabilize to water temperature and
DO. Record DO meter reading.

V. Attachments

DO Meter Calibration Sheet.

VI. Key Checks and ltems

e Battery check
e (Calibration

VIl. Preventive Maintenance

* Refer to operation manual for recommended maintenance.
» Check batteries, have replacement set on hand.

12 WDC982370002.DOC/1/MKM
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DO METER
CALIBRATION SHEET
Analyst’s Temp Alt. Predict Actual
Date Time Signature (C) (ft) (ppm0) (ppm0) = Comment

WDC982370002.DOC/1/MKM 13
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Standard Operating Procedure
Water-Level Measurements

IV.

Purpose and Scope

The purpose of this procedure is to provide a guideline for the measurement of the
depth to groundwater in monitoring wells, where a second phase of floating liquid
(e.g., gasoline) is not encountered. This SOP includes guidelines for discrete
measurements of static water levels and does not cover the use of continuously
recording loggers.

Equipment and Materials

. Electronic water level meter, Solinst or equivalent, with a minimum 100-foot
tape; the tape should have graduations in increments of 0.01 feet or less

Procedures and Guidelines

Verify that the unit is turned on and functioning properly. Slowly lower the probe on
its cable into the well until the probe just contacts the water surface; the unit will
respond with a tone or light signal. Sight across the top of the locking well casing
adjacent to the measuring point, recording the position of the cable when the probe is
at the water surface. The measuring point will be a standardized surveyed location on
the top of each well casing, adjacent to the lock hasp, indicated by a notch, paint mark,
or similar method. Measure the distance from this point to the closest interval marker
on the tape, and record the water level reading in the log book.

Attachments

None.

Key Checks and Preventative Maintenance

Prior to each use, verify that the battery is charged by pressing the test button on the
water-level meter. Verify that the unit is operating correctly by testing the probe in
distilled or deionized water. Leave the unit turned off when not in use.
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Standard Operating Procedure
Low-Flow Groundwater Sampling from
Monitoring Wells

I.  Purpose and Scope

This procedure presents general guidelines for the collection of groundwater
samples from monitoring wells. Low-flow purging and sampling procedures are
specifically addressed. Operations manuals should be consulted for specific
calibration and operating procedures.

ll. Equipment and Materials

Flow-through cell with inlet/outlet ports for purged groundwater and
watertight ports for each probe

pH meter: Orion Model SA250 or equivalent

Temperature /conductivity meter: YSI Model 33 or equivalent
Dissolved oxygen meter: YSI Model 57 or equivalent
Water-level indicator

Bailer, teflon or stainless steel

Adjustable-rate, positive-displacement pump

Generator

Disposable polyethylene tubing

Plastic sheeting

ll. Procedures and Guidelines

A.

Setup and Purging

1. For the well to be sampled, information is obtained on well location,
diameter(s), depth, and screened interval(s), and the method for
disposal of purged water.

2. Instruments are calibrated according to manufacturer’s instructions.

3. The well number, site, date, and condition are recorded in the field
logbook.

4. Plastic sheeting is placed on the ground, and the well is unlocked and

opened. All decontaminated equipment to be used in sampling will
be placed only on the plastic sheeting until after the sampling has
been completed.

5. Water level measurements are collected in accordance with SOP
Water Level Measurements. Do not measure the depth to the
bottom of the well (in order to avoid disturbing any accumulated
sediment). Obtain depth to bottom information from well installation
log.
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10.

11.

The volume in gallons of water in the well casing or sections of
telescoping well casing is calculated as follows:
0.052 (nr’h) = 0.163 (r’h) = gallons
where: ©=3.14

r = Radius of the well pipe in inches

h = height of water in well in feet
The volume of water in typical well casings may be calculated as
follows:

2-inch diameter well:

0.163 gal/ft x ___ (linear feet of water ) = gallons

4-inch diameter well:

0.653 gal/ft x __ (linear feet of water ) = gallons

6-inch diameter well:

1.469 gal/ft x ___(linear feet of water ) = gallons
The initial field parameters of pH, specific conductance, and
temperature of water are measured and recorded in the field logbook.
The measurement probes are inserted into the probe box. The purged
groundwater is directed through the box, allowing measurements to be
collected before the water contacts the atmosphere.
Sampling equipment is cleaned and decontaminated prior to
sampling in accordance with SOP Decontamination of Personnel and
Equipment.
Lay out polyethylene sheeting and place all equipment on the
sheeting. To avoid cross-contamination, do not let any downhole
equipment touch the ground surface.
Attach and secure the polyethylene tubing to the low-flow pump.
Lower the pump slowly into the well and set it at approximately the
middle of the screen. Place the pump intake at least two feet above
the bottom of the well to avoid mobilization of any sediment present
in the bottom. Start purging the well at 0.2 to 0.5 liters per minute.
Avoid surging. Purging rates for more transmissive formations could
be started at 0.5 to 1 liter per minute.
The water level should be monitored during purging, and ideally, the
purge rate should equal the well recharge rate so that there is little or
no drawdown in the well. (The water level should stabilize for the
specific purge rate.) There should be at least one foot of water over
the pump intake so there is no risk of the pump suction being broken,
or entrainment of air in the sample. Record adjustments in the purge
rate and changes in depth to water in the logbook. Purge rates
should, if needed, be decreased to the minimum capabilities of the
pump (0.1 to 0.2 liters per minute) to avoid affecting well drawdown.
The well should not be purged dry. If the recharge rate of the well is
so low that the well is purged dry, then the contractor may wait until
the well has recharged to a sufficient level and collect the appropriate
volume of water for the sample with the pump.
During purging, the field parameters are measured frequently (every
three to five minutes) until the parameters have stabilized. Field
parameters are considered stabilized when pH measurements agree

18 WDC982370002.DOC/1/MKM
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within 0.5 units, temperature measurements agree within 1°C, and
specific conductance, Eh, and dissolved oxygen measurements agree
within 10 percent.

B. Sample Collection

Once purging has been completed, the well is ready to be sampled. The
elapsed time between completion of purging and collection of the
groundwater sample from the well should be minimized. Typically, the
sample is collected immediately after the well has been purged, but this is also
dependent on well recovery.

Samples will be placed in bottles that are appropriate to the respective analysis
and that have been cleaned to laboratory standards. Each bottle typically will
have been previously prepared with the appropriate preservative, if any.

The following information, at a minimum, will be recorded in the log book:

1. Sample identification (site name, location, and project number;
sample name /number and location; sample type and matrix; time
and date; sampler's identity)

2. Sample source and source description

3. Field observations and measurements (appearance, volatile screening,
field chemistry, sampling method), volume of water purged prior to
sampling, number of well volumes purged, and field parameter
measurements

4. Sample disposition (preservatives added; laboratory sent to, date and
time sent; laboratory sample number, chain-of-custody number,
sample bottle lot number)

The steps to be followed for sample collection are as follows:

1. The cap is removed from the sample bottle, and the bottle is tilted
slightly.
2. The sample is slowly discharged from the pump so that it runs down

the inside of the sample bottle with a minimum of splashing.

Adequate space is left in the bottle to allow for expansion.

4. The bottle is capped, then labeled clearly and carefully following the
procedures in SOP Packaging and Shipping Procedures.

»

5. Samples are placed in appropriate containers and, if necessary,
packed with ice in coolers as soon as practical.
6. If the sampler is dedicated, it is returned to the well and the well is

capped and locked. Nondedicated samplers are cleaned and
decontaminated in accordance with SOP Decontamination of Personnel
and Equipment. Disposable polyethylene tubing is disposed of with
PPE and other site trash.
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IV. Attachments

None.

V. Key Checks and Preventative Maintenance

Maintain field equipment in accordance with the manufacturer’s recommendations.
This will include, but is not limited to:

. Inspect sampling pump regularly and replace as warranted

. Inspect air/sample line quick-connects regularly and replace as warranted

J Verify battery charge, calibration, and proper working order of field
measurement equipment prior to initial mobilization and daily during field
efforts

20 WDC982370002.DOC/1/MKM
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Standard Operating Procedure

Decontamination of Personnel and Equipment
. Purpose

To provide general guidelines for the decontamination of personnel, sampling
equipment, and monitoring equipment used in potentially contaminated
environments.

Il. Scope

This is a general description of decontamination procedures.

lll. Equipment and Materials

. Demonstrated analyte-free, deionized (“DI”) water (specifically, ASTM Type II
water)

. Distilled water

. Potable water; must be from a municipal water supplier, otherwise an analysis

must be run for appropriate volatile and semivolatile organic compounds and
inorganic chemicals (e.g., Target Compound List and Target Analyte List

chemicals)

. 2.5% (W /W) Alconox® and water solution

J Concentrated (V/V) pesticide grade methanol (DO NOT USE ACETONE)

. Large plastic pails or tubs for Alconox® and water, scrub brushes, squirt
bottles for Alconox® solution, methanol and water, plastic bags and sheets

. DOT approved 55-gallon drum for disposal of waste

. Phthalate-free gloves

. Decontamination pad and steam cleaner/high pressure cleaner for large
equipment

IV. Procedures and Guidelines
A. PERSONNEL DECONTAMINATION

To be performed after completion of tasks whenever potential for
contamination exists, and upon leaving the exclusion zone.

1. Wash boots in Alconox® solution, then rinse with water. If disposable
latexrbooties are worn over boots in the work area, rinse with
Alconox® solution, remove, and discard into site trash receptacle.

2. Wash outer gloves in Alconox® solution, rinse with water, remove,
and discard into site trash receptacle.

3. Remove disposable coveralls (“Tyveks”) and discard into site trash
receptacle.

4. Remove respirator (if worn).
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V1.

5. Remove inner gloves and discard.

6. At the end of the work day, shower entire body, including hair, either
at the work site or at home.

7. Sanitize respirator if worn.

B. SAMPLING EQUIPMENT DECONTAMINATION—GROUNDWATER
SAMPLING PUMPS
Sampling pumps are decontaminated after each use as follows.
1. Don phthalate-free gloves.
2. Spread plastic on the ground to keep hoses from touching the ground
3. Turn off pump after sampling. Remove pump from well and place
pump in decontamination tube, making sure that tubing does not
touch the ground
4. Turn pump back on and pump 1 gallon of Alconox® solution through
the sampling pump.
5. Rinse with 1 gallon of 10% methanol solution pumped through the
pump. (DO NOT USE ACETONE).
6. Rinse with 1 gallon of tap water.
7. Rinse with 1 gallon of deionized water.
8. Keep decontaminated pump in decontamination tube or remove and
wrap in aluminum foil or clean plastic sheeting.
9. Collect all rinsate and dispose of in a DOT-approved 55-gallon drum.
C SAMPLE CONTAINER DECONTAMINATION
The outsides of sample bottles or containers filled in the field may need to be
decontaminated before being packed for shipment or handled by personnel
without hand protection. The procedure is:
1. Wipe container with a paper towel dampened with Alconox®
solution or immerse in the solution AFTER THE CONTAINERS
HAVE BEEN SEALED. Repeat the above steps using potable water.
2. Dispose of all used paper towels in site trash receptacle.
Attachments
None.

Key Checks and ltems

Clean with solutions of Alconox®, methanol, and distilled water.

Do not use acetone for decontamination.

Drum all contaminated rinsate.

Decontaminate filled sample bottles before relinquishing them to anyone.
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Standard Operating Procedure
Equipment Rinse Blank Preparation

IV.

VI.

Purpose

To prepare an equipment blank to determine adequacy of decontamination
procedures and whether any cross-contamination is occurring during sampling.

Scope

The general protocols for preparing the equipment rinse blank are outlined. The
actual equipment to be rinsed will depend on the requirements of the specific
sampling procedure.

Equipment and Materials

. Deionized Water (use ASTM Type Il grade water)
. Sample bottles as appropriate

. Gloves

. Sample equipment as appropriate

Procedures and Guidelines

A. Decontaminate all sampling equipment that has come in contact with sample
According to SOP Decontamination of Personnel and Equipment.

B. For non-volatiles, one aliquot is to be used for equipment. For example, if
more than one pump is used to sample the monitoring wells, pump deionized
water through each pump and into the appropriate sample bottles.

C. Do not let the blank fluid come in contact with any equipment that has not
been decontaminated.

D. Document and ship samples in accordance with the procedures for other
samples.

E. Collect next field sample.

Attachments

None.

Key Checks and ltems

. Wear gloves.
. Do not use any non-decontaminated equipment to prepare blank.
. Use ASTM-Type II grade deionized water.
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Standard Operating Procedure
Packaging and Shipping Procedures

l. Low-Concentration Samples

1 Prepare coolers for shipment:

. Tape drains shut.

. Affix “This Side Up” labels on all four sides and “Fragile” labels on

at least two sides of each cooler.

. Place mailing label with laboratory address on top of coolers.

. Fill bottom of coolers with about 3 inches of vermiculite.

2. Arrange decontaminated sample containers in groups by sample
number. Consolidate VOC samples into one cooler to minimize the
need for trip blanks.

3. Affix appropriate adhesive sample labels to each container. Protect

with clear label protection tape.

4. Seal each sample bottle within a separate ziplock plastic bag or
bubble wrap, if available. Tape the bag around bottle. Sample label

should be visible through the bag.

5. Arrange sample bottles in coolers so that they do not touch.

6. If ice is required to preserve the samples, cubes should be repackaged
in zip-lock bags and placed on and around the containers.

7. Fill remaining spaces with vermiculite.

8. Complete and sign chain-of-custody form (or obtain signature) and

indicate the time and date it was relinquished to Federal Express or

the courier.

9. Separate copies of forms. Seal proper copies (traffic reports, packing
lists) along with a return address label within a large zip-lock bag and

tape to inside lid of cooler.

10. Close lid and latch.

11. Carefully peel custody seals from backings and place intact over lid
openings (right front and left back). Cover seals with clear protection

tape.

12. Tape cooler shut on both ends, making several complete revolutions

with strapping tape. Do not cover custody seals.
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13. Relinquish to Federal Express or to a courier arranged with the
laboratory. Place airbill receipt inside the mailing envelope and send
to the sample documentation coordinator along with the other
documentation.

Medium- and High-Concentration Samples:

Medium- and high-concentration samples are packaged using the same
techniques used to package low-concentration samples, with several additional
restrictions. First, a special airbill including a Shipper’s Certification for
Restricted Articles is required. Second, “Flammable Liquid N.O.S.” or
“Flammable Solid N.O.S.” (as appropriate) labels must be placed on at least two
sides of the cooler. Third, sample containers are packaged in metal cans with lids
before being placed in the cooler, as indicated below:

Place approximately % inch of vermiculite in the bottom of the can.

Position the sample jar in the zip-loc bag so that the sample tags can be read
through the plastic bag.

Place the jar in the can and fill the remaining volume with vermiculite.
Close the can and secure the lid with metal clips.
Write the traffic report number on the lid.

Place “This Side Up” and “Flammable Liquid N.O.S.” or “Flammable Solid
N.O.S.” (as appropriate) labels on the can.

Place the cans in the cooler.

For medium concentration samples, ship samples with ice or “blue ice” inside
the coolers. (Double bag ice in zip-lock plastic bags.)

Special Instructions for Shipping Medium and High
Concentration Samples by Federal Express

Label cooler as hazardous shipment:

e Write shipper's address on outside of cooler. If address is stenciled on,
just write “shipper” above it.

» Write or affix sticker saying “This Side Up” on two adjacent sides.

»  Write or affix sticker saying “ORM-E” with box around it on two
adjacent sides. Below ORM-E, write NA#9188.

* Label cooler with “Hazardous Substance, N.O.S.” and “liquid” or
“solid,” as applicable.
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B. Complete the special shipping bill for restricted articles.
* Use a type-written shipping label if FEDEX is used.

e Under Proper Shipping Name, write “Hazardous Substance, N.O.5.” -
and “liquid” or “solid,” as applicable.

o Under Class, write “"ORM-E.

e "Under Identification No., write NA No. 9188.

C. For high concentration samples, ship samples with "blue ice" only inside
coolers.
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Standard Operating Procedure
Disposal of Fluids and Solids

Purpose and Scope

This SOP describes the procedures used to dispose of hazardous fluid and solid materials
generated as a result of the site operations. This SOP does not provide guidance on the
details of Department of Transportation regulations pertaining to the transport of
hazardous wastes; the appropriate Code of Federal Regulations (49 CFR 171 through 177)
should be referenced.

Equipment and Materials
A. Fluids

. 55-gallon steel drums or plastic containers (unless corrosive materials
are encountered)

Procedures and Guidelines
A. Methodology

Water purged during the sampling events from the extraction and monitoring wells
will be temporarily stored in carboys or drums and transferred for disposal in the
groundwater treatment plant. Decontamination fluids will also be containerized
and disposed in the treatment plant. All PPE and sampling equipment will be
placed in garbage bags and disposed of at the site.

B. Storage and Disposal

The drums or carboys will be stored at the site and will be reused to minimize the
amount of waste.
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1.0 TEE DECLARATION
1.1 SITE NAME AND LOCATION

Site 1 Groundwater, Surface Water and Sediments
Allegany Ballistics Laboratory
Rocket Center, West Virginia

1.2 STAT OF BASIS AND PURFPO

This decision document presents the selected remedial action for
Site 1 (the “site”) Groundwater, Surface Water and Sediments at
the Allegany Ballistics Laboratory (ABL), Rocket Center, West
Virginia. This determination has been made in accordance with
the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA), as amended by Superfund Amendments
and Reauthorization Act of 1986 (SARA), and to the extent
practicable, the National 0Oil and Hazardous Substances Pollution
Contingency Plan (NCP). This decision is based on the
administrative record for this site.

The Départment of the Navy (DoN) has obtained concurrence from
the State of West Virginia and the United States Environmental
Protection Agency (USEPA), Region III with the selected remedy.

_ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing the response action
selected in this Record of Decision (ROD), may present an
imminent and substantial endangerment to public health, welfare,
or the environment._ .

1.3 DESCRIPTI ELE REMED

The Navy will manage the remediation at Site 1 in two phases or
Operable Units (OUs). The remedial action selected in this
Record of Decision (ROD) addresses contamination associated with
groundwater, surface water and sediments in the North Branch
Potomac River near Site 1 and is to be implemented as Operable
Unit Three (QOU 3).

Operable Unit Four (OU 4), defined as the contaminated surface
and subsurface soils at Site 1, will undergo further evaluation
and separate remediation alternatives will be studied.

The selected femedy for OU 3 is a site-wide groundwater
extraction, with Dense Non-Aqueous Phase Liquids (DNAPLs)
targeting and air stripping.



The major components of the selected remedy are:

Construction of a groundwater treatment plant onsite for
treatment of flow in the range of 175 gpm to 540 gpm.

Extraction of groundwater across Site 1. Groundwater
extraction will prevent flow of contaminated groundwater
into the river thereby allowing contaminated surface water
and sediments to undergo processes of volatilization,
degradation, dilution, mixing, and sediment removal or
erosion. Extracted groundwater will be treated by the
groundwater treatment plant and discharged to the North
Branch Potomac River. A portion of the treated groundwater
will be utilized by the facility, on an as needed basis, for
steam generation. The extraction well network would be
periodically evaluated and modified as necessary in order to
enhance recovery of contaminants and better control the
dissolution of DNAPLs into groundwater.

Establishment of an Operation and Maintenance (O&M) program
for the groundwater treatment plant and extraction system.
Deed notations and property use and access restrictions will
be implemented to prevent future groundwater use.

A sediment, surface water, and aquifer monitoring plan will
be undertaken to monitor contaminant concentrations in the
river and across Site 1. Human health risk from ingestion
of fish will be reconsidered during this monitoring. 1In
concurrence with State and EPA, wells that no longer produce
contaminated groundwater concentrations above MCLs would be
shut off, providing residual groundwater contaminant
concentrations do not present unacceptable risk to human and
ecological receptors in the river. This process would
continue until a smaller zone of groundwater contamination
is defined in the aquifer, likely corresponding to DNAPLs.

Implementation of the selected remedy will address the principal
threats at the site by reducing the potential risk to human
health and the environment associated with the discharge of
groundwater to the North Branch Potomac River.

1.4 STATUTORY DETERMINATIONS

The selected remedy for OU 3 is protective of human health and
the environment, complies with Federal and State requirements
that are legally applicable or relevant and appropriate to this
action (a waiver for cleanup of the DNAPL-zone under the Safe
Drinking Water Act may be justified because of technical
impractability from an engineering perspective), and is cost-
effective.
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This remedy utilizes permanent solutions and alternative
treatment (or resource recovery) technologies to the maximum
extent practicable, and satisfies the statutory preference for
remedies that employ treatment that reduces toxicity, mobility,
or volume as a principal element.

Because this remedy will result in hazardous substances remaining
on-site above health based levels, a review will be conducted
within five years after commencement of the remedial action to
ensure that the remedy continues to provide adequate protection
of human health and the environment.

. . 1 MAY 997
(Qm»&)%@m&wg | M gy

David W. Anderson Date
Director

Installations and Equipment Office,

by direction of Commander

Naval Sea Systems Command

%ﬂo o - Shala7

Thomas C. Volfaggfo, Director Date
Hazardous Was agement Division
USEPA -- Region I

The State of West Virginia has reviewed this Record of Decision
and the materials on which it is based and concurs with the
selected remedy.

_5-9-27

Date

Pamela D. Hayes
Agsistant Chief
Site Investigation and Response
Office of Waste Management



2.0 DECISION SUMMARY

2.1 SITE NAME, LOCATION, AND DESCRIPTION

Allegany Ballistics Laboratory (ABL) is located at Rocket Center,
in the north central panhandle of West Virginia, about 10 miles
south of Cumberland, Maryland. ABL consists of two plants and
several additional sites (Figure 1). Plant 1 occupies
approximately 1,572 acres and is owned by the Navy and operated
by Alliant Techsystems. Plant 2, a 56-acre area adjacent to
Plant 1, is owned exclusively by Alliant Techsystems, and was not
listed on the NPL. Plant 2 ig located along the river on a
floodplain separate from Plant 1. Plant 1 lies between the North
Branch Potomac River to the north and. west, and Knobly Mountain
to the south and east. Several small towns and communities are
located near Plant 1, including Pinto, Maryland, (1,500 feet to
the northwest) and the community along McKenzie Road (750 feet
north of Site 1) both located directly across the river from Site
1 (Figure 1). These Maryland communities include a total of
approximately 30-40 residents, 15 of whom obtain all potable
water from private residential wells. Other residents use a
public water system. Short Gap, West Virginia, is located on the
other side of Knobly Mountain, 5,000 feet to the southeast of

. Plant 1.

Site 1, shown in Figure 2, is approximately 11 acres and is
.Situated on the northern edge of Plant 1. Site 1 is located on
‘the alluvial plain above the North Branch Potomac River and has a
. range in elevation from 648 feet above mean sea level (msl) and

671 feet msl. A portion of Site 1 is located in the 100-year

flood zone. Most of Site 1 is level, however there is lower

topography and a man-made drainage in the western portion of the

Site 1. The northern edge of Site 1 is moderately steep, sloping

toward a lower-level terrace and the river.

The land use across the river from Site 1 is primarily
agricultural. The land is used for growing corn and hay, and a
dairy farm also exists at the eastern end of McKenzie road. In
addition, an aeration basin treating wastewater from the
unincorporated Maryland communities of Pinto, Bel Air, and Glen
Oaks is located just west of Pinto and discharges to the river.

Limestone quarry and treatment works were formerly located to the
northeast of Site 1 across the North Branch Potomac River. The
operation has been abandoned for over 50 years.

To the northwest of Site 1, a former industrial operation was
located on top of the bedrock terrace.

TR



105039.A0.FS/D2/01wdca/95ca!

v
S

Gy

3
)

sf;r\ S : \\ \ "\‘/‘X,\ﬁ‘ \ @) // r /.
SR = g ANA

Source: USGS 7.5 minute Cresaptown, WV-MD quadrangle map.

0 1000 2000

Scale in Feet

Figure 1

LOCATION MAP
Focused Remedial Investigation
Allegany Ballistics Laboratory

ba



22-APR-1997 w606c002.rdo

"

N

ﬂ

Approximate
Scale: 1"=750°

LEGEND
B Production Well

r-

Boundaries

! ;(Anor oximate

Topographic Contour

(Elevation in ft above msl)

‘Railroad

Fence

(

Figure 2

PLANT 1 FEATURES

AND SITE LOCATIONS

FOCUSED REMEDIAL INVESTIGATION
Allegany Ballistics Laboratory




There are no ground water production wells currently active on
the alluvial plain portion of Plant 1 at ABL. Several residences
utilize ground water wells, within 1,000 feet of Site 1 across

the river. Springs have been identified on Plant 1 approximately
2,000 feet to the south of Site 1.

The North Branch Potomac River is the closest major body of
water.

2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES
2.2.1 History of Site Activities

Plant operations at ABL included research, development and the
production of solid propellant rocket motors. The formulation of
the rocket fuels included the use of oxidizing and explosive
materials. Processing the propellant and hardware equipment
required the use of organic solvents.

Since 1959, Site 1 has been utilized for various types of waste
burning and disposal activities. As shown in Figure 3, Site 1
contains inert (non-ordnance)open and ordnance burn areas, two
landfills, a former drum storage area, and three solvent disposal
pits. Within the fenced portion of Site 1, known as the ordnance
burning ground, eight earthen pads were formerly used to burn
_ordnance material generated at the facility. Selected pads are
‘currently used for burning, however all burning is now done on
steel pans. Near the southwest corner of the ordnance burning
ground, three unlined pits historically were used to dispose of
used solvents, acids, and bases generated by plant operations.

Near the eastern end of Site 1, inert wastes (i.e., rags, paper,
etc.), possibly contaminated as a result of plant operations,
historically were burned and the ash buried. Burning and
disposal activities at this area have ceased.

Waste not classified as ordnance or explosive contaminated, such
as sanitary waste, was burned in the open burn area, located near
the western end of Site 1. ' The ash from the open burning
activities was landfilled, together with building material and
other nonflammable debris, in the open burn area landfill along
the bank of the North Branch Potomac River.

Prior to 1981, the former drum storage area was used to store 55-
gallon drums containing used solvents generated during plant
operations.
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In August 1581, reports of deteriorated drums releasing their
contents to the surrounding ground surface resulted in a cleanup
effort in which the spilled material from the drums was removed
from the ground surface and contained in new drums. The drums
were then disposed in accordance with RCRA regulations.

2.2.2 Previous Investigations

Five investigations have been conducted at ABL during which Site

1 has been either part or the focus of the investigation: (1)
the Initial Assessment Study (IAS); (2) the Confirmation Study
(CS); (3) the Remedial Investigation (RI); 4) the Focused RI;

and (5) the Focused Feasibility Study (FFS). The IAS, completed
in 1983 under the Navy Assessment and Control of Installation
Pollutants Program (NACIP), identified nine sites at ABL for
further investigation (Environmental Science and Engineering,
January 1983). The IAS concluded that these sites did not pose
an immediate threat. However, the IAS showed the need for a
confirmation study at seven of the nine sites, including Site 1,
to assess the potential impacts on human health and the
environment by suspected contaminants.

Following the recommendations of the IAS and in accordance with
" the NACIP, the CS was initiated in June 1984 and completed in
August 1987. The CS focused on identifying the existence,
.concentration, and extent of contamination at the sites
‘recommended for further investigation in the IAS. As a result of
the Superfund Amendments and Reauthorization Act (SARA) of
- October 1986, the Navy changed its NACIP terminology and scope
under the Installation Restoration Program (IRP) to follow the
rules, regulations, guidelines, and criteria established by the
EPA for the Superfund program. For this reason, the results of
the CS are documented in the Interim Remedial Investigation
(Interim RI) Report (Weston, October 1989). The Interim RI
Report recommended further investigation at six of the seven
sites, including Site 1.

Following the recommendations of the Interim RI Report and in
accordance with the Navy’s changed Installation Restoration
Program (IRP} policy, CH2M HILL was contracted to conduct an RI
following EPA's RI/FS format under CERCLA.

The RI, initiated in May 1992 and completed in October 1992
(fEinal document dated January 1996), was conducted to define the
nature and extent of contamination at a number of ABL sites,
including Site 1. The RI investigation at Site 1 is discussed in
detail in the Remedial Investigation of the Allegany Ballistics
Laboratory, January 1996 (RI).




In order to expedite the RI/FS process at Site 1 by filling data
gaps remaining after completion of the RI, the Atlantic Division
of the Navy contracted CH2M HILL to conduct a Focused RI at Site
1 following EPA's RI/FS format under CERCLA. The Site 1 Focused
RI further defined the nature and extent of contamination at and
adjacent to Site 1 and included baseline risk assessments for
human health and the environment. The Site 1 Focused RI and the
risk assessments are discussed in detail in the Site 1 Focused RI
Report.

Based on the results from the previous four investigations a
Focused Feasibility Study (FFS) was undertaken for Site 1. The
FFS was conducted to assess several alternatives to address
groundwater, surface water and sediment contamination identified
at Site 1.

2.2.3 Enforcement Actions

In August, 1981, the State of West Virginia issued ABL a consent
order for the improper storage of hazardous wastes at the storage
facility within Site 1. ABL fully complied with all terms of the
order resulting in no further action.

Consent Order (CO) #CO-R6,13,25-95-8 was issued on November 10,
1995 by the State of West Virginia. It deals with open burning
of propellant and explosive (P/E) wastes and P/E contaminated
“wastes. The CO compliance program.required cessation of open
burning of P/E contaminated wastes by May 31, 1996. It also
delineated three primary requirements: compliance demonstration;
waste minimization and emissions mitigation; and utilization of
an open burning management plan. Compliance demonstration
included construction of an incinerator if open burning of P/E
contaminated wastes was not ceased, research on alternative
technologies, determination of impact on human health and the
environment, and relocation of the burn site if the impact were
unacceptable.

This order is currently in force and all order requirements are
being met.

No other enforcement actions have occurred at Site 1.

2.2.4 Highlights of Community Participation

In accordance with Sections 113 and 117 of CERCLA, 42 U.S.C.
§§9613 and 9617, the Navy held a public comment period from
October 22, 1996 through December 9, 1996 for the proposed
remedial action described in the Focused Feasibility Study for
Site 1 and in the Proposed Plan.



These documents were available to the public in the
Administrative Record and information repositories maintained at
the Fort Ashby Public Library, Fort Ashby, West Virginia and at
the La Vale Public Library, La Vale, Maryland. Public notice was
provided in the Cumberland Times newspaper on October 18, 1996
and a Public Meeting was held in the Bel Air Elementary School on
October 29, 1996. No written comments were received during the
comment period and the comments and responses provided during the
Public Meeting are presented in Appendix C.

2.3 SCOPE AND ROLE OF OPERABLE UNIT (OR RESPONSE ACTION)WITHIN

SITE STRATEGY
The Navy has decided to manage the remediation of Site 1 in two
phases or Operable Units (OUs). An OU is defined by the National
Oil and Hazardous Substances Pollution Contingency Plan (40 CFR
300.5) (NCP), as a discrete action which is an incremental step
toward comprehensively mitigating site problems. The NCP (40 CFR
300.430(a) (1) (ii) (A)) states “Sites should generally be
remediated in operable units when early actions are necessary or
appropriate to achieve significant risk reduction quickly, when
phased analysis and response is necessary or appropriate given
the size or completion of total site cleanup.”

_The principal threats posed by conditions at Site 1 result from
‘potential exposures to contaminated soils, groundwater, and
surface water and sediments. The remedial action identified in
this ROD address contamination associated with Site 1
groundwater, surface water and sediments, as identified in the RI
Report and the Focused RI Report.

The selected final remedial action (FRA) is to be implemented as
Operable Unit Three (OU 3). The FRA consists of extracting

groundwater across Site 1 thereby preventing flow of contaminated .

groundwater into the river. This action will allow contaminated
surface water and sediments to undergo processes of
volatilization, degradation, dilution, mixing, and sediment
removal or erosion.

In addition, institutional controls will be used to prevent
future groundwater use.

The remedial action at OU 3 will help to contain the DNAPLs in
the aquifer, reduce contaminant concentration in the groundwater,
reduce the discharge of contaminated groundwater to surface water
thereby reducing the principal threat from groundwater
contamination.

'
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The response actions for groundwater, surface-water, and sediment
are expecte@ to comply with the remedial action objectives (RAOs)
identified in the FFS for these media which are:

Prevent or minimize exposure of potential future onsite
residents and construction workers to contaminated
groundwater originating from Site 1.

Prevent or minimize offsite migration of contamination
originating from Site 1.

Operable Unit Four (OU 4), defined as the contaminated soils at
Site 1, will undergo further evaluation and remedial cleanup
alternatives will be developed. The final remedy or remedies for
OU 4 will be for surface and subsurface soils.

2.4 SUMMARY OF SITE CHARACTERISTICS

Site 1 is underlain by two distinct lithologies: (1)
unconsolidated alluvial deposits of clay, silt, sand, and gravel;
and (2) mainly calcareous shale and limestone of Silurian age.

Unconsolidated Aquifer

Drilling activities at Site 1 indicated that the unconsolidated
_deposits overlying bedrock generally consist of two distinct
‘layers of material: (1) an upper, or surficial silty clay,
considered floodplain deposits and (2) a deeper sand and gravel
layer (alluvium), with variable but typically significant amounts
of clay and silt.

The floodplain depogits have an average depth of approximately 12
feet below ground surface (bgs) and the alluvial materials have
an average thickness of approximately 14.5 feet beneath Site 1.

The sand and gravel alluvium constitutes the shallow aquifer at
Site 1. The approximate position of the water table is based on
water-level measurements collected in November 1994 during the
Focused RI. The alluvial deposits are believed to be saturated
through their entire thickness except near the river, where the
water table drops below the top of the alluvium. Water-level
measurements collected in November 1994 from all Site 1 alluvial
wells indicate the direction of groundwater flow in the alluvial
aquifer at Site 1 is toward the river. This translates into a
north-northeast flow direction in the central and eastern
portions of Site 1 and a northwest flow direction in the western
portion of the site. As discussed previously, the average
elevation of the river surface (648 feet msl) is within the 640
to 652 feet msl elevation range of the alluvial aquifer adjacent
to the river at Site 1.
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This suggests that the river is the ultimate discharge zone for
groundwater flowing laterally through the alluvium.

Hydraulic conductivities calculated from slug tests conducted in
Site 1 alluvial monitoring wells and horizontal hydraulic
gradients were used to approximate the average linear velocity of
horizontal groundwater flow in the alluvial aquifer at Site 1.
Assuming an effective alluvium porosity of 20 percent, the
average linear velocity was estimated to be between 5 and 250
feet per year (ft/yr), depending on the amount of clay in the
alluvium and on the relative steepness of the hydraulic gradient.

Bedrock Aquifer -

Below the sand and gravel alluvium lies bedrock consisting of
mainly calcareous shale and limestone of Silurian age. The
average depth to bedrock at Site 1 is approximately 26.5 feet.
Across the North Branch Potomac River from Site 1, no alluvium
was encountered on the hill slopes and the top of the
predominantly shale bedrock lies close to the ground surface.

During the RI and Focused RI, separate investigations were
conducted to identify bedrock fracture sets and orientations in
the vicinity of Plant 1 which may control local bedrock
groundwater flow. During the RI, field measurement of 96
fracture planes identified two predominant orientations: (1)
.N26°E; and (2) N39°W. The former measurement was the most common
measurement recorded and is approximately parallel to the
structural trend of the Wills Mountain anticlinorium and the
Appalachian folds in the region. The-latter orientation is
oblique to the Appalachian structural trend.

During the Focused RI, aerial photographs were also studied and
it was found that a number of probable fracture traces adjacent
to the plant display orientations that are similar to the
predominant fracture orientations measured during the RI. It is
assumed that fracture traces displaying these predominant
orientations also exist beneath Site 1.

Because of the limited bedrock-fracture data, the areal extent of
fracture sets or voids at Site 1 is unclear. The bedrock coring
data collected from two monitoring wells (1GW9 and 1GW15) at Site
1 suggest that there are no voids and that the fracture sets
observed are limited in areal extent.

The pattern or direction of groundwater flow in the bedrock
aquifer is similar to that of the alluvial aquifer, with both
aquifers locally discharging to the North Branch Potomac River.
However, unlike the alluvial aquifer, lateral groundwater flow in
the bedrock aquifer is confined mainly to partings along bedding
planes and fractures.
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Bedrock groundwater beneath the central and eastern portion of
Site 1 generally flows northeast, approximately parallel to the
strike of N30°E, toward the North Branch of the Potomac River;
groundwater beneath the western portion of the site is believed
to flow in step-wise fashion northwest, approximately parallel to
the strike of N39°W, toward the river.

Aquifer tests at Plant 1 and water-level data collected from the
river and monitoring wells at Site 1 suggest varying degrees of
hydraulic interconnection exist between the river and alluvium,
the river and shallow bedrock, and the alluvium and shallow
bedrock. 1In addition, water-level data collected from monitoring
wells across the river from Site 1 suggest that bedxock
groundwater from the western two thirds of the. site clearly
discharges to the river and does not flow beneath the river.

These flow conditions are a result of the higher bedrock
topography and related groundwater elevation heads that occur
across the river in comparison to the bedrock on site. However,
bedrock groundwater may migrate beneath the river from the
eastern one third of the site. Water-level data from the bedrock
wells on both sides of the river in this section of Site 1 are
very similar, however the wells to the north have a slightly
lower groundwater elevation head indicating potential flow in
that direction. The wells across the river at this location have
been sampled and no contaminants of concern detected at Site 1

~’

were detected, so if groundwater does flow under the river Site 1 “ew”

“groundwater contamination has not reached that area. Similar to
the alluvium, the river is most likely a discharge zone for
shallow bedrock groundwater in the vicinity of Site 1.

Data collected from alluvial and shallow bedrock well pairs at
Plant 1 indicate that the vertical component of hydraulic
gradient is downward throughout the plant, including Site 1.
This is not the case for the shallow and deep bedrock
relationship in the north-central portion of Site 1. Here, the
vertical component of hydraulic gradient was shown to be upward
from the deep bedrock to the shallow bedrock.

Because the shallow bedrock was shown to be in hydraulic
connection with the river, increases in head in the shallow
bedrock resulting from recharge from the overlying alluvium can
be dissipated through movement of shallow bedrock groundwater
into the river. The deeper bedrock, likely recharged in the
highlands to the southwest of the facility, may not be
hydraulically connected to the river. Therefore, the heads at
depth tend to increase in response to addition of groundwater in
the recharge zone, which results in an upward vertical component
of hydraulic gradient in the deep bedrock relative to shallow
bedrock and alluvium along the river.

11



Sources of Contamination

Three former solvent disposal pits are located in the
southwestern portion of the fenced area. These pits are
considered the prime source of the ground water solvent
contamination at Site 1. Two additional areas, identified as
potential spill sites are possible sources for solvent
contamination. These two area are located in the northeastern
portion and the northwestern portion of the fenced area.

NATURE AND EXTENT OF CONTAMINATION

Based on site history, previous investigations and Site 1 Focused
RI findings, contamination from prior land use practices at Site
1 has impacted surface soil, subsurface soil, sediment, surface
water, and groundwater. A brief summary of the nature and extent
of contamination follows. A complete list of the contaminants of
concern detected in groundwater, surface water and sediment and
their toxicological characteristics is presented in Appendix A.
Due tq site geology and the probability of dense, non-aqueous
phase liquids (DNAPLs), an accurate estimate of the volume of
contaminated groundwater plume cannot be made. However, Figure 4
provides an approximate areal extent of the contaminant plume.
This summary focuses on the primary constituents associated with
groundwater contamination, and is not intended to address all of
“the sampling, analytical, and evaluation results contained in
previous investigative documents. A detailed discussion of
contaminant nature and extent can be found in the Site 1 Focused
RI Report. )

Groundwater Contamination

During the course of the RI and Focused RI, groundwater samples
were collected from all Site 1 monitoring wells and monitoring
wells across the river from Site 1 for various analyses to
determine the nature and extent of contamination. The analytical
results are discussed in detail in the RI and the Focused RI, and
are briefly summarized here.

Volatile Organic Compounds (VOCs)

Thirteen VOCs were detected in Site 1 groundwater during one or
both investigations, but the six most prevalent (detected in six
or more samples) VOCs were, in order of detection frequency:
trichloroethene (TCE), total 1,2-dichloroethene (1,2-DCE),
methylene chloride (MC), acetone, 1,1,1-trichlorocethane (1,1,1-
TCA), and tetrachloroethene (PCE).

12
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Vinyl chloride (VC) was also detected, but in only one
groundwater sample, at a concentration of 41 micrograms per
kilogram (ug/kg). Of the VOCs detected in Site 1 groundwater,
TCE was the most prevalent and was detected at the highest
concentrations. The highest concentrations of TCE {(up to
240,000 micrograms per liter(ug/l)] were found in a well cluster
located hydraulically downgradient of the solvent disposal pits.
Concentration at this level indicates the presence of DNAPLs.
TCE was found in all alluvial wells and most bedrock wells
adjacent to the river at Site 1.

Similar to TCE, MC, 1,2-DCE, and 1,1,1-TCA were detected at the
highest concentrations (8,000 ug/1, 4,800 ug/l, and 7,700 ug/1l,
respectively) in the well cluster located hydraulically -
downgradient of the solvent disposal pits. PCE was detected in
both alluvial and bedrock monitoring wells at concentrations as
high as 800 ug/l and 12 ug/l, respectively.

Inorganics

The highest total concentrations of inorganics in the alluvial
aquifer on Site 1 were detected in a well considered to be an
upgradient or “background” well for the alluvial aquifer at
Site 1.

However, the total concentrations of 12 inorganics were found to
"be higher in one or more Site 1 bedrock wells than in a well
considered to be an upgradient or “background” well for the
bedrock aquifer at Site 1. The 12 inorganics include; aluminum,
arsenic, barium, chromium, cobalt, copper, iron, lead, mercury,
nickel, vanadium and zinc.

Surface-Water and Sediment Contamination

Surface-water and sediment samples collected from the North
Branch Potomac River upstream, downstream, and adjacent to Site 1
were analyzed for VOCs, SVOCs, and inorganics. Several of the
surface-water and sediment sampling locations were located along
areas with elevated levels of soil contamination detected in Site
1 soil.

The analytical results are discussed in detail in the RI and the
Focused RI, and are briefly summarized here.

Surface-~Water VOCs
TCE and 1,2-DCE (total) were the most prevalent VOCs detected in

surface-water samples collected adjacent to and downstream of
Site 1. ’
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MC was also detected, but at relatively low concentrations,
suggesting that it may have been the result of laboratory
contamination. None of the aforementioned VOCs were detected in
the upstream surface-water sample, suggesting that groundwater
discharging to the river from Site 1 is the source of VOCs.

Surface-Water SVOCs

Bis(2-ethylhexyl)phthalate was the only SVOC detected, at an
estimated concentration of 1 ug/1l.

Surface-Water Inorganics

In general, inorganics concentrations in samples collected
adjacent to and downstream of Site 1 were similar or lower than
inorganics concentrations detected in the upstream sample.

Sediment VOCs

With the exception of acetone, which is believed to have been due
to laboratory contamination, no VOCs were found in the upstream
sample. The highest VOC concentrations were detected in the
sediment samples collected adjacent to the groundwater well
cluster hydraulically downgradient of the solvent disposal pits.
“In general, the VOC concentrations decrease in a downstream
direction to non-detect within 1.5 miles of the eastern end of
Site 1. : . :

Sediment SVOCs

In general, similar SVOCs at similar concentrations were detected
in sediment samples collected upstream, downstream, and adjacent
to Site 1. ;

Sediment Inorganics

The inorganics data for the sediment samples collected during the
RI and the Focused RI indicate that all inorganics concentrations
were slightly higher in the upstream sediment sample than in the

sediment samples collected adjacent to -'and downstream of Site 1.

Potential Routes of Contaminant Migration

Contaminated groundwater in the alluvial and bedrock aquifers at

Site 1 is likely discharging to the North Branch Potomac River.
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Consequently, contamination (primarily VOCs) has been detected in
surface water and sediment samples collected hydraulically
downgradient from the approximate area of the contaminant plume
at Site 1 (Figure 4). VOC-contaminated groundwater in the bedrock
aquifer could possibly flow to the north beneath the river at the
eagtern end of Site 1 as discussed above, however, no VOC-
contamination has been detected in monitoring wells or
residential wells along McKenzie Road.

2.5 SUMMARY OF SITE RISKS

The human health and ecological risks associated with exposure to
contaminated media at Site 1 were evaluated in the Focused RI
Report. The human health baseline risk assessment evaluated and
assessed the potential health risks which might result under
current and potential future land use scenarios.

Cancer risks are presented as a number indicating the potential
for an increased chance of developing cancer if directly exposed
- to contaminants. As an exaqple, EPA’s acceptable risk range for
cancer is 1 x 10 to 1 x 10%, which means there might be one
additional chance in one million (1 x 10°%) to one additional
chance in ten thousand (1 x 10™*) that a person would develop
“cancer if exposed to the contaminants at the site using EPA's
. recommended exposure scenario.

EPA's recommended exposure scenario for ingestion of contaminated
groundwater for an adult resident assumes the individual consumes
1 liter/day for the first six years or their life and 2
liters/day for the following twenty-four years for 350 days/year.
The risks evaluated for developing other health effects (using
EPA's recommended exposure scenario) are expressed as a hazard
index (HI). A hazard index of one or less indicates a very low
potential to experience any adverse health effects based on EPA’'S
recommended exposure scenario. An ecological evaluation was also
performed and addressed the threats to ecological receptors. A
summary of the human health and ecological risks associated with
the site are summarized below.

2.5.1 Human Health Risks
Groundwater
There is no current exposure to contaminated groundwater because

it is not used as a drinking water source at Site 1 or on Plant 1
at ABL. :
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Future exposure to groundwater was evaluated for a future
resident obtaining all of their potable water from the most
contaminated groundwater at Site 1. Future adult resident
exposure pathways include inhalation of VOCs while showering and
ingestion of groundwater. Future child resident exposure
pathways include dermal contact while bathing and ingestion of
groundwater.

Groundwater risks for potential future exposure scenarios were
calculated assuming two different water supply sources: the most
likely residential water supply source, and a reasonable maximum
residential water supply source. The definition of these sources
is provided in the Focused RI Report, and the associated risks
for each source is described below.

For the reasonable maximum exposure, which includes use of
groundwater from the alluvial aquifer and shallow bedrock, the HI
for the child resident is 4,000 and the HI for the adult resident
is 3,000. TCE contributed greater than 90 percent of the total
HI. The lifetime exposure age-adjusted cancer risk, which
included dermal exposure while bathing up to age 7 and inhalation
of VOCs while showerlng for 24 years, and ingestion of
groundwater is 1 x 10 The risk from ingestion is 5 x 10-2,
with TCE contributing 65 percent.

The risk from inhalation of VOCs by an adult is 8 x 10-2, mainly
_from v1ny1 chloride. The risk from dermal exposure to a child, 2
X 10‘ ; 1s mainly caused by TCE.

For the most likely exposure, which includes use of groundwater
from the shallow and deep bedrock, the HI for a child is 1,000,
and the HI for an adult is 900. TCE contributed the majority of
the hazard associated with inhalation, dermal contact, and
ingestion. The lifetime exposure age-adjusted cancer risk,
including dermal exposure while bathing for a child, inhalation
of VOCs while showerlng for an adult, and ingestion of
groundwater is 7 x 10 The lifetime risk from ingestion of
groundwater for 30 years is 1 x 10°2. The main contributor for
the ingestion risk is TCE.

The risk from inhalation of VOCs by an adult is 5 x 10-2. Vinyl
chloride contributes approximately 83 percent of this rlsk The
risk to a child from dermal contact while bathing is 7 x 10‘3,
with TCE contributing about’ 99 percent of the risk.

No human health risk assessment was performed for a future

construction worker exposed to groundwater, however the risks
would be much lower than the residential risk evaluated above.
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Surface Water and Sediment

A quantitative human health risk evaluation of the surface water
and sediment was not conducted during the base-line risk
assessment. At the time of the evaluation, all of the
contaminants in the surface water and sediment at Site 1 were
eliminated during preliminary screening. However, after
additional review several contaminants including iron, manganese,
and antimony were determined to be of potential concern. Iron is
an essential human nutrient. The other two inorganic
contaminants will be re-evaluated during the development of
discharge limits and during monitoring of the effectiveness of
the preferred action. Human health risk from ingestion of fish
was also not considered. This potential exposure pathway will
also be reconsidered during the monitoring of the remedy
performance. '

2.5.2 Environmental Evaluation

Analytical data compiled from the Focused RI were analyzed using
EPA Region III guidance for determining environmental effects
quotients (EEQs). Data was reviewed for surface water, sediment,
and soil. EEQs were determined by comparison with standard
guidelines. EEQs greater than 1 indicate a potential for risk,
greater than 10 represent potential moderate adverse effects, and
_greater than 100 represent a significant potential for adverse
‘effects. The exposure assessment for surface water and sediment
is presented below.

Surface Water

EEQs greater than 1.0 occurred for mercury, silver, copper,
chromium, and aluminum at a *‘background” sampling location. EEQs
over 40 were reported for silver in several site samples. EEQs
for aluminum, lead, zinc, and mercury also exceeded a value of 1
for sampling locations potentially receiving site-related
contaminants.

Sediment

EEQs for two SVOCs exceeded 1 at a “background® sampling :
location, but were based on values for non-detects. Most of the
site EEQ values exceeding 1 were the result of using non-detect

values (i.e., one half of the detection limit). Based on the
analysis of EEQ values for surface water and sediments, there are
relatively few contaminants of concern (COCs). The COCs include:

antimony, cadmium, anthracene, benzo(a)anthracene,
benzo(a)pyrene, chrysene, fluoranthene, TCE, and VC.
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2.6 DESCRIPTION OF ALTERNATIVES

A detailed analysis of the possible remedial alternatives for
Site 1 groundwater, surface water, and sediment is included in
the Site 1 FFS report.

The detailed analysis was conducted in accordance with the EPA
document entitled “Guidance for Conducting Remedial
Investigations and Feasibility Studies under CERCLA” and the
National Oil Hazardous Substances Pollution Contingency Plan
(NCP). A summary of the remedial alternatives which were
developed to address contamination associated with Site 1
groundwater, surface water, and sediment is presented below.

GROUNDWATER ALTERNATIVE 1 - NO ACTION

Description: Under this alternative no further effort or
resources would be expended at Site 1. Because contaminated
media would be left at the site, a review of the site conditions
would be required every 5 years. The review ig specified in the
NCP. Alternative 1 serves as the baseline againsgt which the
effectiveness of the other alternatives is judged.

Cost: There are no costs associated with this alternative.

"Time to Implement: Implementation would be immediate.

GROUNDWATER ALTERNATIVB 2 - INSTITUTIONAL CONTROL ACTIONS

Description: The major components of this alternative include:

1. Locking up or abandoning existing wells onsite.
2. Filihg of a groundwater use restriction on the site.
3. Deed notations along with property use and limited

access restrictions that would prevent residential
development and access to the land overlying
groundwater contamination.

4. Groundwater, surface water, and sediment monitoring on

a routine basis, quarterly to semi-annually, for a
