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Decision Document
SWMU B-12
Building 101-10Catchment Pit
HAWTHORNE ARMY DEPOT
HAWTHORNE, NEVADA

1.0 Introduction:

This decision document describes the rationale for the proposed closure of SWMU B-12,
building 101-10 catchment pit, at the Hawthorne Army Depot (HWAD), Hawthorne,
Nevada., This document was prepared by the U.S. Army Corps of Engineers, Sacramento
District, with the help of HWAD for the Nevada Department of Environmental Protection
(NDEP).

Tetra Tech, Inc. (Tt), and Ecology and Environment (E&E) were tasked by the US Army
Corps of Engineers, Sacramento District (USACE), to perform remedial investigations '
and ground water monitoring at the Hawthorne Army Depot (HWAD), Hawthorne,
Nevada. These tasks were conducted from 1993 through 1997, primarily at solid waste
management units (SWMUs) designated by the Army and the Nevada Division of
Environmental Protection (NDEP). The NDEP is the lead regulatory agency for
environmental issues at HWAD. The purpose of the sampling was to determine the extent
and degree of environmental impacts, if any, associated with activities performed at each
SWMU. The primary goal of the investigation was to assess the environmental impacts
and to report the findings, present conclusions, and recommend any remediation, if
necessary.

With guidance from the NDEP, basewide proposed closure goals (PCGs) for soil were
established as acceptable levels so that SWMU closure could be recommended and to
assist in directing the investigative efforts toward those SWMUs where the target
analytes were of greatest concern (Appendix A). These PCGs were used as action levels
throughout this investigation and are used for comparison with the detected analytes in
this report.

2.0 Site History

SWMU B12 is in the HWAD’s central magazine area, on the southwest side of the 101
Production Area (Figure 1-1). SWMU B12 is an inactive unlined catchment pit located 60 feet
portheast of Building 101-10 (Figure 1-2). The catchment pit measures 18 feet long by 18 feet
wide and is up to six feet deep; however, the pit is eroded and partially filled with windblown
sand. Two pipes discharge into the catchment pit from the west and one pipe enters from the
south. No visible piles of dredged soil were noted at this catchment pit.



The USACE, HWAD, and the NDEP agreed to define the boundaries of each SWMU
using annotated monuments and survey pins. As part of E&E’s 1997 field investigations
a survey monument was constructed and surveyed at SWMU B12. A brass survey pin on
the monument designates the monument number HWAAP-81-1996 and the SWMU
number B12. Three comer pins were set and surveyed to define the SWMU boundary
with the monument as the northeast corner. The location of these corner markers and the
SWMU boundary are shown on Figure 1-2. Survey data is presented in Appendix B.

USAEHA estimated the depth to ground water in the vicinity of SWMU B12 at approximately
120 feet below ground surface (bgs) in 1987 and 1988 (USAEHA 1988).

3.0 Site Conditions

The catchment pit at SWMU B12 reportedly was in operation from 1940 to the early 1970s
and received large amounts of reactive hazardous wastewater containing TNT and
cyclotrimethlyenetrinitramine (RDX). It also was reported that munitions handled in the
101 Production Area contained metal components.

Soils encountered during E&E’s remedial investigation of SWMU B12 were primarily
fine to medium grained sands, which graded to silty fine sands in the upper five feet
within the catchment pit. Reddish-brown staining was observed on the surface around
the catchment pit and inside the catchment pit. Stained soils were not observed in the
subsurface soil (E&E 1995).

Based on the past uses of the pit and on observations made during the previous site
inspections, the target analytes were explosives and metals.

4.0 INVESTIGATIONS

Site inspections of SWMU B12 were conducted by the USAEHA (1988), J acobs
Engineering (1988), and RAI (1992). During these inspections, evidence of TNT-stained
soil was noted in and around the catchment pit. No investigation activities were
conducted duting these inspections, and no samples were collected from the SWMU at
that time.

Tn 1994, sampling activities proposed by E&E for the remedial investigation at SWMU
B12 included collecting and analyzing surface and subsurface soil samples.

A total of four surface and near-surface soil samples were collected during E&E’s 1994
remedial investigation. Two surface soil samples were collected from the visually
stained soil outside of the pit at locations SSO1 and SS02. One surface soil sample and
one near-surface soil sample were collected from the one hand auger sample location
HAO1 within the catchment pit.

Two subsurface soil samples were collected from the CPT sample boring at SWMU B12
at depths of 11 feet and 22 feet bgs



5.0 Investigation Results

Arsenic (1.6 mg/kg to 3.1 mg/kg), barium (45 mg/kg to 120 mg/kg), total chromium (2.1
mg/kg to 5.0 mg/kg), and lead (5.1 mg/kg to 26 mg/kg) were detected in all four surface
and near-surface soil samples. Mercury (0.27 mg/kg and 0.55 mg/kg) was detected in the
surface soil samples collected at location SS02 and in the hand auger sample collected at .
location HAO1 at a depth of five feet bgs. Beryllium, cadmium, silver and selenium were
not detected in any of the surface or near-surface samples. '

TNT (1.1 mg/kg to 2,600 mg/kg) and 2-amino-4-6-DNT (2.2 mg/kg to 13 mg/kg) were
detected in all four surface and near-surface samples. RDX (2.4 mg/kg to 1,900 mg/kg)
and sym-trinitrobenzene (TNB) (0.31 mg/kg to 70 mg/kg) were detected only in the
surface samples collected at locations SS01, SS02, and HAOCIL. Octahydro-1,3,3,7-
tetranitro-1,3,5,7-tetrazocine (HMX) (86 mg/kg to 170 mg/kg) and picric acid (0.44
mg/kg to 0.98 mg/kg) were detected only in surface samples collected at locations SSO1
and SS02. 4-amino-2,6-DNT was only detected in the five-foot sample collected at
location HAO1 at a concentration of 3.4 mg/kg (E&E 1995).

Arsenic (2.5 mg/kg to 11 mg/kg), barium (41 mg/kg to 110 mg/kg), total chromium (8.4
mg/kg to 9.7 mg/kg), and lead (2.4 mg/kg to 6.1 mg/kg) were detected in all three
subsurface samples (including the duplicate sample) collected at location CPSO1.
Beryllium was detected only in the 11-foot sample at this location at a concentration of
0.6 mg/kg. Cadmium, mercury, silver, and selenium were not detected in any of the
subsurface samples.

RDX (0.48 mg/kg to 0.64 mg/kg) was detected in all three subsurface samples (including .
the duplicate sample) collected at location CPSO1. 2-amino-4,6-DNT was detected only
in the 22-foot sample at this location at a concentration of 0.21 mg/kg. No other
explosive compounds were detected in any of the subsurface samples (E&E 1995).

Concentrations of arsenic, barium, total chromium, lead, and mercury were detected in
the surface near-surface and subsurface soil samples. All of these detected metals
concentrations are below the HWAD PCGs for soil. With the exception of lead and
mercury, the concentrations are within the range of background levels observed in the
Walker Valley. These slightly elevated concentrations of lead and mercury are likely
naturally occurring anomalies, and are not of environmental concern, based on a
comparison with the HWAD PCGs. There does not appear to have been a release of
metals at SWMU B12 that has impacted the soil. '

TNT, 2,4-DNT, RDX, and TNB were detected at concentrations exceeding their
respective PCGs in both surface soil samples collected at locations SSO1 and S802. RDX
was detected up to 1,900 mg/kg, almost 30 times its PCG of 64 mg/kg. TNB was
detected up to 70 mg/kg, aimost 20 times its PCG of 4 mg/kg. TNT was detected up to a
concentration of 2,600 mg/kg, more than 10 times its PCG of 233 mg/kg. 2,4-DNT was
detected up to 5.1 mg/kg, twice its PCG of 2.6 mg/kg. The RDX concentrations detected



in the subsurface samples did not exceed its PCG, and the 2-amino-4,6-DNT
concentration did not exceed the PCG established for 2,4-DNT. Based on the analytical
results of the soil samples, the lateral extent of the soils impacted by explosives at
SWMU B12 appear to be in the catchment pit and widespread across the surface soils
within the SWMU boundary. ’

6.0 Remediation

The explosives contaminated soil from SWMU B-12 was treated by windrow
composting. Composting is a natural process in which microorganisms biologically
degrade organic material. For the destruction of the explosives contamination
temperatures in the compost must reach between 120° F — 160° F and the system must
remain in aerobic conditions. The windrow system of composting was selected as the
most efficient and economical to be used at the site. Two hundred and four (204) cubic
yards of contaminated soil was removed from B-12 and placed in compost windrows.
Confirmation samples, from the excavated area and finished compost, were taken in
accordance with the project work plan.

7.0 Remediation Results

Contaminated soil from B-12 was placed into three (3) different windrows at remediation
pad 1(windrows 1, 2 and 3). Afier the treatment process the windrows were sampled for
explosives and the test results are shown in appendix D; along with the windrow
temperature graphs. The location of the confirmation samples taken in the B-12
excavation area are shown in figure 4 with the analytical results of these tests also shown
in appendix D.

8.0 Public Involvement:

It is the U.S. Department of Defense and Army policy to involve the local community
throughout the investigation process at an installation. To initiate this involvement,
HWAD has established and maintains a repository library at the local public library. This
repository includes final copies of all past studies and other documents regarding
environmental issues at HWAD. As future environmental documents are made available
to HWAD the repository shall be updated. ‘

HWAD has solicited community participation in establishment of a restoration and
advisory board (RAB). To date there has been insufficient response and HWAD has not
formed a RAB. HWAD has held open houses to inform the public of on going
environmental issues. HWAD shall continue to solicit community involvement, and will
establish a RAB should sufficient community interest be obtained. :



9.0 Conclusions

WMU B-12 and has been treated in the

als. SWMU B-12 should be closed with ;he

U, that the site remain only for industrial

The contaminated soil has been removed from S
composting windrows to levels below clean up go
restrictions that no structure be constructed on the SWM

use and documented on the depot site master plan.



Location Map

SwWMU B12
/" 101-10 CATCHMENT PIT

HAWTHORNE

SOURCE: TETRA TECH FINAL DATA PACKAGE, 1996 (FGEV 1967}
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Hawthorme, Nevada
Figure 1-1

SWMU B12

101-10 Catchment Pit
Hawthorne Army Depot

a Tetra Tech, inc.
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Proposed Closure Goals
Hawthorne Ammy Depot
Hawthorne, Nevada

SR R
i ' i
i _ dsaisalice
Calculatad Subpart §°
2-Aming-dinitrotolusne . Explosiva NC - NA® .
4-Amine-dinitretaluene Explosive NG - NA .
1,3-Dinitrobenzsne - Explesive NC '8 Calculated Subpart S
2,4-Oinitrotoluens : Explasive NC . 180 Galculatéd Subpart §
2,6-Dinitrotaluzns _ Explosive NC - - 80 Calculated Subpart S
HMX Explosive NG 4,000 Calculated Subpart 8
Nitrobenzane Explasive NG 40 Calculated Subpart S
Nitratoluene (2-, 3-, 4} Explosive NG 800 Calculated Subpart 8
ROX Explosive NC 64 Calculated Sutipart 8
Tetryl Explasive . | .. NC BCO Calculated Subpart S
135 Trinitrchenzene © Explesive |, NG - 4 Calculated Subpart § -
2,4,8-Trinitrotsluene Explosive c . 233 Calculated Subpart 8
Aluminum . Matal NG 80,00 Calculated Subpart S
Arsanic (cancer endpaint) Matal CE&NG 3c Background®
garium and campounds Metal - NC 5,600 Calzulated Subpart §
Beryllium and campounds Matal c 1 Bagkground
Cadmium =nd compeunds Metal NC 40 Calculated Subpart.S
Chramium Hl and campaunds Metal ' NC 80,000 Caleulatad Subpart 8
Lead Metal NE 1000 PRG
Mearcury and compaunds (inarganic) Matal NC 24 Calculztzd Subpart S
Selenium Matal - NC 400 Calculatad Subpart §
§ilver and compounds Matat NC 430 Calculated Subpart 8
Acsnaphthane PAH NC 4,800 Calculated Subpart §
Benzefajanthrzcans PAH c 085 Calculated Subpart 3
8enzo[a]pyrane PAH c 0.10 Detection Limit*
Benzafbfluorarthene PAH c 0.8s Caloutated Subpait 8
Benzo[kjfluaranthene PAH c 10 Calculated Subpart 3
Chrysane ' PAH c 88 Calculated Subpart §
Divenz{ahlanthiracana PAH c 0es Caleulated Subpadt §
Fiucranthzne FAH. NG 3,200 Calculated Subpan S
Fluarene ~ ' . PAH NG 3,200 Calcuiatad Subpart S
Indznall,2,3-cd]pyrene” PAH c - NA
Naphthalane PAH NG 3,200 Caleulatad Subpart 3
Pyrana PAH NC . 2,400 Calculated Subpart S
Tatal Pe’:roleum Hydrecarbans as Diesel PAH c 100 NDEP Level Clean-up’
(TPH)
Palychlarinated biphenyls (PCBs) FCas c ’ 25 TSCA®
Bis(2-athythaxylphthalate (DEHP) ' sSVOC c 1,600 Calculated Subpart S
{Bmmofcrm [tritramomethane) SVOC c 89 Calculated Subpart 3




Proposed Closure Goals
Hawthorne Army Depot
Hawthorne, Nevada

aatEdlies

Calculatzd Subpart S

Dibromechloremethane sVOC c Calculated Subpart S
Dicutyt-phthalate SVOC NC 8,000 Cazlculatad Subpart 8
Disthyl phthaiate SVOC NG 64,000 Calculated Subpart S
Phenanthrene sVQaC - NA

Phenal sVoe Ne 43,000 Calculated Subpart S
Acstans Voo . NC - 800 Calculated Subpart S
Anthracane vaoc NC 24,000 Calgulatad Subpart 8
Benzene Vac c 24 Caletlatd Subpart 8
Bis{2-chloraisoprepyiether voc . c 3,200 Caloulztad Subpart 8
Bramamethane VOC . NC 112 Calculated Subpart §
Carban tatrachlerds voo | . ¢, 5 Caleulatad Subpart S
Chlzsrobanzene vac NC 1,600 Calculatad Subpart S
Chigrafarm VoC c 145 Calcutatzd Subpart S
Chlcromethane voC c 838 Calculztzd Subpart S
Dicremamethana Voo c 0.008 Calgulated Subpart S
1.2-Diéh[cfubenzene voco NC 7,200 Caleulatad Subpart S
1,4-Dichlerabenzane vac c 18,300 Calculated Subpart S
Dichlercdifivercmethans \rjule c 15,000 Caleulatsd Subpart §
Cthylbenzens Viele NG 8,000 Caleulatad Subpart S
Methylene Srumida VoG NC 200 Caleulated Subpart S
Matnylzne chloride (sl c 4.,,300 Calculatad Subpert §
2-Mathylnaphthalene VoC - NA
1,1,2,2-Tetrachloroethana Voo c 33 Caleulatad Subpart S
Tetrachlorosthylens (PCE) vocC C&NC 800 Galculatad Subpart $
Teluens voc NC 18,0C0 Caleulated Subpart S
1,1,1-Trichiorozthane vQc NC 7.200 Calculatzd Subpart §
Tricnlarcethylene (TCE) Vac C&NC 480 Calculated Subpart 8
Trichlorafluerometharie VoG NC 24,000 Calcutatad Subpart S
1,2,3-Trichloropropane voc C 430 Calculated Subpart S
Viny! chlaride \ele c 0.37 Calculated Subpart S
Xylana Total {m-, 0-, P vocC NC 160,060 Calculatad Subpart 3
2,3,7,8-TCOD Cioxin c 0.000005 Calculatad Subpart S
* RCRA 55 FR 30870

" Ngt available

© Highast background cancentration det
9 smucker, Stanferd J, USEPA Rgien IX, Preliminary Reme

seted in 50 background sall samples

* pathod detaction fimit for Votatile Organic Cempsunds by EPA Methad 8280 or
. Sami-Volatile Organic Cempaunds analyzed by EPA Methad 8270

tNevada Division of Envirenmental Pratection
% Claanup lavel for PCB spills In accordanca with Taxiz Substance and Caatral Act S

dial Goals, Secand Half, Sep. 1963

pili Palicy Guidsfinas 40 CFR 781




SAP (9/98, Final) - West 101 Production Area (HWAD)

-" Proposed Excavation Goal (PEG’s) by Definitive and Screening * Analysis-
Maximum Concentration of Contaminants
In Soil to Be Left in Place at Depth Below the Surface

Contaminant Concentration (mg/kg)
2,4,6,-trinitrotoluene (TNT) , | 800*
2,4-dinitrotoluene (2,4-DNT) 80
2,6-dinitrotoluene (2,6-DNT) . 80
1,3,S—t§inir.robenzene (1,3,5-TNB) 150
1,3,-drinitrobenzne (1,3-DNB) NE
2-amino-4,6dinitrotoluene (2-Am-DNT) NE
4-amino-2,6-dinitrotoluene (4-Am-DNT) NE
Octahydro-1,3,5,7-tetranitro-1 ,3,5,7-tetrazocine 4000
(HMX) :

Hexahydro-1,3,5-trinitro-1,3 5-triazine (RDX) 300
Picric acid 7.0
Pentachlorophenol ' NE

Nitroaromatics/Nitroamines <30




SAP (9/98, Final) - West 101 Production Area (HWAD)

Clean-up Goals by Screening* and Definitive Analysis

Contaminant Concenération (mg/kg)
2,4,6,~trinitrotoluene (TNT) " 40%
2 4-dinitrotoluene (2,4-DNT) - 26
3,6-dinitrotoluene (2,6-DNT) ' 2.6
1,3,5-trinitrobenzene (1 ,3,5-TNB) 4
1,3,-drinitrobenzne (1,3-DNB) 8
2-amino-4,6dinitrotoluene (2-Am-DNT) ' NE
4-amino-2,6-dinitrotoluene (4-Am-DNT) NE
Qctahydro-1 3,5,7-tetranitro-1,3,5,7-tetrazocine 100
(HMX)

Hexahydrb—1,3,5~trinitro-1,3,5-t1'iazine (RDX) 64
Picric acid ' 7
Pentachlorophenol ‘None

NE - not established
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NOTES .

1, FOR THE LOCATION OF THE FOLLOWING SWMU'S, 'REFER TO FIGURE 3-5
OF THE "FINAL R.C.R.A. FACILITY INVESTIGATION REPORT OF GROUP "A’
SOLID WASTE MANAGEMENT UNITS A-04, B-16, B—21, B—24, B-26, AND
H~01".

2. THE "HWAD" MONUMENTS AS SHOWN HEREIN AS ™, ARE A 1" X 17 X
2'+ CONCRETE MONUMENT WITH A BRASS CAP STAMPED AS PER
SPECIFICATIONS. ALL OF THE OTHER CORNERS ARE MARKED BY A 5/8
RE—BAR WITH A PLASTIC CAP STAMPED "STINCHFIELD PLS 36317 UNLESS
NOTED OTHERWISE ON THE MAPS. ‘ 5

3. HORIZONTAL DATUM IS BASED ON NAD 83(1994) AND MORE
SPECIFICALLY, NGS STATION "W 2°. "W 2" IS A FEDERAL BASE NETWORK
CONTRgL STATION AND 1S LOCATED IN THE APPROXIMATE CENTER OF THIS
PROJECT. : '

4. VERTICAL DATUM IS BASED ON NAVD 2S. NAVD 88 ELEVATIONS HAVE
BEEN SCALED AND THEREFORE ARE NOT ACCURATE. VERTICAL CONTROL
USING GPS WAS USED TO ESTABLISH THE ELEVATIONS OF THE EXISTING !
CONTROL POINTS AND THE "HWAD MONUMENTS. THE VALUE OF NGS
STATION "W 2° WAS USED AS A BASIS FOR THE VERTICAL CONTROL.

5 COORDINATE VALUES OF EXISTING NGS CONTROL, TRAVERSE POINTS,
ND 1WAD MONUMENTS ARE STATE PLANE COORDINATES. WEST ZONE.

6. THE COMBINED FACTOR WAS CALCULATED USING THE FOLLOWING ,
FIGURES. THE "MAP SCALE" AT POINT "W 2" 1S 0.99990022, THE MEAN ‘
ELEVATION OF THE TOTAL PROJECT WAS TAKEN AS 4150.00 FEET ABOVE

SEA LEVEL AND THE MEAN RADIUS OF THE EARTH WAS TAKEN AS .
20,906,000 FEET. THE SEA LEVEL FACTOR WAS CALCULATED AS FOLLOWS:
20.906000/20,906,000 + 4150.00 = 0.999801532. THE COMBINED

FACTOR (%F)7 WAS CALCULATED AS FOLLOWS: 0.99990022 X 0.999801332

= 0.999701772. :

7. GROUND DISTANCE X CF (0.999801532) = GRID DISTANCE.

8. GRID DISTANCE X INVERSE CF (1.00298317) = GROUND DISTANCE.

9. COORDINATE VALUES OF ALL OTHER 'POINTS INCLUDING SWMU CORNERS
OTHER THAN "HWAD" MONUMENTS, REFERENCE POINTS, TEST PIT OR HOLE
LOCATIONS ETC., WERE CALCULATED USING GROUND DISTANCES AND ARE
THEREFORE. NOT TRUE STATE PLANE COORD_INATES. ‘

10. DISTANCES AS SHOWN ON THESE SWMU’'S ARE HORIZONTAL GROUND
DISTANCES. 3

ﬁ

. . . V N A .
cENERAL NOTES | E COMSTOCK
m ecology and environment, ine.l., woone ARMY DEPOT - LAND SURVEYIN(
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13781 SF (+/- rectangle)
0.317 Ac

2621842082 ELEV 4188.169
SE COR 14512437.687 2621798.074 ELEV 4188716

N
N
S END CURVE N 14512469.808 2621712.894 ELEV 4138.120
NW COR N 14512587.029 E 2621729.744 ELEV 4187.004

NE COR 14512535.727
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m

ecology and environment, inc.
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SWMU B12 Survey Data
Hawthorne Army Depot
Hawthorne, Nevada )

Northing Easting

SWMU Point ID {feet) (feet)  Elevation
B12 CPSO1 1389226.9 497333.3 NE
B12 S8 1389202.9 497315.1 NE
B12 SS02 1389195.9 4973394 NE
B12 HAO01 1389210.9 487321 NE
B12 Pin 3 1389246.47 497322.37 4187.004
B12 Pin2 1389131.34 497306.88 4188.120
B12 Pin 1 1389006.28 497390.12 4188.716
B12 HWAAP-81-1996 1389207.11 497440.54 4188.169

Notes:
NE = Not established

Coordinate data based on electronic map file using the NAD 1827 datum.
Elevation data based on surveyors map using NGVD 1929 datum.

1 of 1
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8/26/97 12:48:13 PM

Salenium

Method 7740 (ASC)
£
L E
-~ 2
Sample £ o 5
Sample 1D Location D  Date 3 « 2
ma/kg
B12-HA1-1-000 HAOQ1 B/2194 0.5 ASC <0.52
B12-HA1-1-005 HAG 5/2/94 5 ASC <0.56
B12-§51-1-000 8801 5/2/94 05  ASC <05
B12-§51-2-000 5502 5/2/94 0.5 ASC <05
B12-CPS1-1-011 CPS01 5/22194 11 ASC «0.57
B12-CPS1-1-022 CPS01 5/22/94 22 ASC <055
B12-CPS2-1-011- CPSs01 Br22/94 11 ASC <0.56
Analyses 7
Detections 0
Minimum Concentration 0
Maximum Concentration 0
HWAD - PCG 20
HWAD - PCG Hits 0

Notes:

Zero values listed for maximum and minimum concentrations indicate a nondetect

value for that analyte.

Page 1 of 1



8/26/97 12:47.54 PM

Metals

Method 7421 (ASC)

=
£

: Sample § , 3B

Sample ID Location ID  Date & o o
mg/kg
B12-HA1-1-000 HAD1 5/2/94 0.5 ASC 86
B12-HA1-1-005 HAD1 512194 5 ASC 51
B12-881-1-000 SS01 5/2/94 0.5 ASC 15
B12-581-2-000 5502 5/2/94 0.5 ASC 26
B12-CPS1-1-011 CPS01 5/22/94 11 ASC 6.1
B12-CPS1-1-022 CpPSs 5/22/94 22 ASC 24
B12-CPS2-1-011 CPSs01 5/22/24 11 ASBC 3.3
Analyses 7
Detections 7
Minimum Concentration 24
Maximum Concentration 26
HWAD - PCG 100
HWAD - PCG Hits 0

Page 1 of 1
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. Nitrogen

v Method 353.2 (ASC)

. —

il

Z 2

2 c

= S

Sample & o ©

Sample ID LocationID  Date A3 © =
mg/kg
- B12-HA1-1-000 HAO1 5/2/04 05 ASC 57
B12-HA1-1-005 HAD1 52194 5 -ASC <11
B12-851-1-000 $S801 5/2/94 0.5 ASC 80
B12-851-2-000 8502 5/2/94 0.5 ASC 15
B12-CPS1-1-011 CPS01 512294 11 ASC 1
B12-CPS1-1-022 CPS01 5/22/94 22  ASC <1.1
B12-CPS$2-1-011 CPS01 522194 11 ASC 1.6
Analyses 7
Detections 5
Minimum Concentration 1.6
Maximum Concentration 80
HWAD - PCG 128000
HWAD - PCG Hits 0

8/26/97 12:46:50 PM Page 1 of 1



B/26/97 12:47:48 PM

Arsenic

” Method 7080 (ASC)
:‘E;\
uﬂ_} .
~ Q
Sample '55_ a ®
N [Ty wn
Sample ID Location ID Date A4 = <
mg/kg
B12-HA1-1-000 HAD1 5/2/94 0.5 ASC 24
B12-HA1-1-005 HADM 5/2/94 5 ASC 1.6
B12-851-1-000 S501 5/2/94 05 ASC 3.1
B12-§51-2-000 8802 5/2/94 0.5 ASC 24
B12-CPS1-1-011 cPs01 5/22/94 11 ASC 11
B12-CPS1-1-022 CPS01 502194 22 ASC 25
B12-CPS2-1-011 CPS01 5/22/94 11 ASC 6.1
Analyses 7
Detections 7
Minimum Concentration 16
Maximum Concentration 11
HWAD - PCG 100
HWAD - PCG Hits 0

Page 1 of 1



8/26/97 12:48:04 PM

-

Mercury

Method 7471 (ASC)

= =

Sample § 4 o

Sample ID LocationlD  Date A L =
ma/kg
B12-HA1-1-000 HAO1 5/2/94 05 ASC <041
B12-HA1-1-005 HAO1 5/2/94 5 ASC 027
B12-S51-1-000 SS01 5/2/f94 0.5 ASC <01
B12-851-2-000 8802 5/2/104 05 ASC 0556
B12-CP$1-1-011 CPS01 5/22194 11 ASC <o.14
B12-CPS1-1-022 CPS01 5/22/94 22 ASC <011
B12-CPS2-1-011 CPS01 5/22/94 11 ASC <011
Analyses 7
Detections 2
Minirmum Congentration 0.27
Maximum Concentration 0.55
HWAD - PCG 24
HWAD - PCG Hits 0

Page 1 of 1
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8/26/97 12:49:21 PM

Picric Acid

Method 8330M (ASC)

3 o

L. G

. Z <

Sample & a £

Sample ID Location D  Date A& © &
ma/kg
B12-HA1-1-005 HAM 512/94 5 ASC <025
B12-551-1-000 3801 5/2/94 0.5 ASC 044
B12-851-2-000 8802 5/2/94 05 ASC 0.98
B12-CPS1-1-011 CPS01 .  5/22/84 11 ASC <025
B12-CPS1-1-022 CP301 5/22/94 22 ASC <025
B12-CPS52-1-011 CPsOi 5/22/94 11 ASC <025
Analyses 6
Detections 2
Minimum Concentration 0.44
Maximum Concentration 0.08
HWAD - PCG NE
HWAD - PCG Hits NE

Note:
NE = Not established

Page 1 of 1
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APR-19-88 10:08  From: Tetra Tech San Francisce ) 4158745814 T-833 P.02/06 Job-038

-

Led P & Ch I,a.]')o-ra.turg -
13760 Mugeolix Ave. China CA 01710 AP CL Analyt lcal Report

Tali {G00) EOO~IEIS Fux: (D0F) J00-3488

Submitted to; Service 1D #: BDI-9929h5 Received: 04/069/99
Tetra Tech, Inc. (San Franeisco) Collected by Extracted: (4/12/99
Altention: Roy Hoenbeck Collected on: 04/06-08/99 Tested:  04/09-13/48
180 Howard St. Ste, 250

- ' ] Reported; 04/15/89
San Franeisco CA #4105 Sampic Description: Soil and Water
Tel: (415)974-1221 Fax: (418)974-5014 Project Deseription: W 101 Bioremediation

Analysis of Water and Soil Samples
I . Analysis of Water Samples

Analysiz Result

Camponent Analyzed Method Unit PQL BR.040638.1525-1 LR-040759-1450-2
59-32955-18 99-02955-19
NITROAROMATICS AND NITROAMINES
Dilurion Factor 1.5t 3.85
4-AMINO-2 6-DINITRCTOLUENE 8130 ugfL 10 <18 <38
2-AMINO-4,6-DINITROTOLUENE 8330 JElL 1] < 1€ P
1,3-DINITROBENZENE £330 #8/1 4 cé <15
2,4-DINITROTOLUENE 8330 «e/L 5.7 <Al <22
2,6-DINITROTOLUENE 8330 ufl 9.4 <14 <36
AMX 8330 sl 13 420 < 4
‘NITROBENZENE #4330 wi/L 6.4 <46 <24
J-NITROTOLIUENE B30 w2fi 7.9 <12 <4D
RDX 8330 e/ L. 14 <2 <53
TETRYL 8310 - uBfL 4 <6 <15
1,35-TRINITROBENZENE 2330 w8/ 7.3 <11 <28
2,4,6-TRINITROTGLUENE 8330 wefL 6.9 <10 <26
2f+NITROTOLUENE 8330 ua/k -1 <13 <32

II . Analysis of Soil Samples

Analysis Resule

Component Analyacd Method Unit PQL A3-WR0DI-CUOI-CCODZD AA-WRB01.CE02.CERATP
99-02955-1 99-(02855-2
MOISTURE ASTM-D2216 %Moistere 0.5 26.9 28.3
NITROAROMATICS AND NITROAMINES ’
IDilution Factor 1 i
4-AMINO-2,6-DINITROTOLUFNE 8330 me/kg 0.2 <0.27 <0.28
2. AMINO-4,6-DINITROTOLULENE 8330 mg/kg 0.2 «0.27 <028
1,3-DINITROBENZENE B330 mg/kg  0.23 <0.34 <0.33
2 4-DINTTROTOLUENE £330 rmglkg  0.23 <0.53 <035
2,6 DINITROTOLUENE 8330 mg/hkg 0.23 <34 <0.35
IIMX : 8330 mglkg 0.25 <03 ¢ <£,35
NITROBENZENE 8330 mg/kg 025 <had . <0.36
3-NITROTOLUENE 8330 mg/kg  0.28 €034 <035
DX : 8330 wmg/kg  0.25 <0.94 <0.35
TETRYL 8330 mgfkg .20 <34 <.35
1,1,5-TRINTTROBENZENE 8330 mgfkg 0.25 <0.34 <0.35
2.4,6-TRINTTROTOLUENE 8330 mg/kg  0.25 '« D.34 <033
2/4-NITROTOLUENE £330 mgfkg  0.25 <0.734 <D.35

CADHS ELAP Ne : 1431 Army Corp Approved sines 08/18/95 Closos Duns N sa.2955F  Voage: |



APR-19-82 10:09  From: Tetra Tech 3an Francisco ' 4159745814 T-303 P.63/0% Job-058

Aol P & Ch Leboratory -
13780 Mngnulin Ave. Chino CA 61710 AP CL Analyt lcal Rep Ort

Tel; (F0O5) 580-383R Fax: (90D} 58D-1408

Analysic Result

Compenest Analyzed Method Unic PQL  A3-WRODL-COBT-COOEIF AZWRDD 1-(004- CCoe2k
: ) 99-02955-3 99-D2955-4

MOISTURE ASTM-D22te %HMolsture 0.3 274 27.2

NITROAROMATICS AND NITROAMINES ()
Dilution Factor 1 1
-1-AM]N0»2,!S—DINITROTOLUENE 8330 mg/kg 0.2 <0.28 <0.27
5. AMINO-4,6-DINFTROTOLU ENE 8330 mg/keg 02 c0.28 <0.27
i,S—DIN!TROBENZENE 8330 mg/kg 023 <0.34 <034
2,4-DINITROTOLUEN E 8330 mg/kg 015 <034 <034
2,6-DINITROTOLUENE 8330 mg/kg .25 <034 <0.34
HMX 8310 mgfky  0.25 <0.34 <0.34
NITROBENZENE £330 me/kg 0.25 <D.34 <0.34
3-NITROTOLUENE #3314 mgfkg 0.28 <D.34 <0.34
RDX 8330 me/kg 0.25 0.3] i.6
TETRYL 833D mgfkg 025 «3.34 <0.34
1,3,5-'1‘RINITROBENZENE 8330 wmg/kg 0.20 <34 <034
2.4,6-TRINITROTOLUENE 8330 mg/kg 025 <b.34 0.1]
2/4-NITROTOLUEN £ 8130 mg/kg 025 .24 <0.34

Analysis Tesult

Component Analyecd Method Tyt PQL  As-whaoo-Caol-Caouzl A3 WRDO-A002-CCATP
99-02083-5 99-02955-6

MOISTURE ASTM-D2216 TiMoisture 0.5 30.8 32.5

NITROAROMATICS AND NITROAMINER
Dilution Faclor 1 1
4-AMINO-2,6-DINITROTOLUENE B330 mgikg 02 <29 <030
2-AMINO—4,6—DIN!TROTOLUENB 8330 mefkeg 0.2 <024 <0.30
1,3-DINITROBLNZENE £330 mg/kg  0.28 «0.38 <037
4.4-DIN ITROTOLUENE 8330 mg/kg U028 <036 <087
2 5-DINTTROTOLUENE. 8330 mgfkg  0.25 <036 <037
HMX 8330  mg/kg 023 < 5,36 <0.37
NITROBENZENE - 8330 mg/kg U.20 <D.36 < (.37
3-NITROTOLUENE. 8334 mg/kg Q.25 <0436 <Qay
RDX 8330 we/kg  0.28 <036 <037
TETRYL 8330 mg/kg 025 <038 <0.37
1,3,5- TRINITROBENZENE 8330 mefkg D28 <0.36 <L.37
2,4,6-TRINITROTOLUENE 8330 mg/lkg 023 <0.36 «0.37
2/4—.\'1’['110’]‘01,11 ENE 8330 mefkg 023 <036 <037

.Amx.lysié. Resull

Component Analyzed Methad Uait PQL A3-WR002.C003-CC00TP A WROUZ-CO04-CC002P
- 99.02955-7 59.02955-8
MOISTURE ASTM.D2216  PHMoiszare 0.8 3.7 339

CADHS ELAP No. 143} Army Corp Approved since 08 /18/95 CLagos DNog 1% 99-2835 ) Puger 2



APR-19-89 10:09  From: Tetra Tech $an Francisso ! 4158746814 T-883 P.04/9% Job-0383

Applie& P & Ch Lsﬂm;ﬁ OTY -
13760 Magnolia Ave. Chinue CA 81710 APCL Analytlcal Rep Or‘t

Tolt [BUD) mg0o-1833 Fux: {803) 450-1383

Analysis Hesult

Component Analyzed Method  Enit  PQL Ad-WRo02. COE-CCDEIP A-WHOD-C004-COnu2l
© a8-p29R3-7 98-02955-8
NITROAROMATICS AND NITROAMINES (=)
Dilution Faclor 1 1
£ AMINO-2,6-DINITROTOLUENE 3330 mefkg 0.2 <0.29 0.23
2- AMING-4,6-DINITROTOLUENE 8310 myfkg 0.2 <028 - S 0.2
1,3-DINITROBENZENE 8330 mgfkg 028 <0.37 <0.28
2,4-DINITROTOLUENE 8330 wmgikg 0.25 <0.37 <018
2,6 DINITROTOLURNE g130 mg/kg 028 <037 <038
BMX 8330 mg/ke  0.23 <037 «0.358
NITRORENZENE g3 mglkg 0.2 <0.37 <033
3.NITROTOLUENE 8340 mefkg 025 «6.37 <0.38
RDX 8330 mg/kg 1.25 <037 .44
TETRYL gian mp/kg 025 <037 <0.538
1,3,5-TRINITROBENZENE 8330 mg/kg 0.23 <0.a7 <0.38
4.4,6-TRINITROTOLUENE 5330 mgfkg  0.25 .37 .2l
2/4-NITROTOLUENE 8330 mg/kg 023 <037 <0.38

Aunalysie Raesn v

Companent Analyzed Method Uuit PQL A3-WR002-C005-COOIRT AW ROUS-CO0L-CCo02P
59-029484-9 © 49-02955-10

MOISTURE ASTM-Tr2216 %Moisture 0.5 26.7 27.3

NITROARDOMATICS AND NITROAMINES
Dilution Factor 1 1
4-AMINO-2,6-Di NITROTOLUENE R330 me/kg 02 <0.27 <0.27
2. AMINO-4,8-DINITROTOLUENE 8330 mgfkg 02 <027 <0.97
1,3-DINITROBRENZENE 8330 mg/kg 028 <B.34 <D.34
2,4-D1NITR.OT01.U ENE 283350 me/kg 025 <0.34 ~0.34
2,6-DINITROTOLUENE 8330 mg/kg 025 <0.34 <0.34
EMX 8330 mg/kg 025 <B.34 <0.34
NITROBENZENE 8330 ~  mplkg 028 <0.34 <D.34
3.NITROTOLUENE 8330 mg/kg 0.25 <034 <¢0.34
nnx . £330 mz/kg 025 <0.34 <034
TETRYL 2330 mg/kg 025 <0.34 <0.34
1,3,5-TRI NI'ROBENZLENE B330 mg/kg 025 <0.34 <034
2.4,5-TRINITROTOLUENE 8330 mg/kg  6.25 <0.34 <0.34
2/4-NYTROTOLUENE 330 mg/kg  0.25 <0.34 «0.34

LR =

Analysis Result

Component Analyszed Methad Unit PQL AWROG3.COD2-CC002P AA-WRONI-C008.CCROE
. 34-03955-11 49.02955-12
MOQISTURE ASTM-D2216 Y Molature 0.5 31.8 27.0

CADHS ELAP No.: 1431 Army Corp Approved since 018/18/95 CLogss Dona N so-2ess f Peger 3



APR-19-89 10:10  From: Tetra Tech San Francisco ' 4159743914 T-893 P.05/08 Job-058

Armh&zd P& Ch La‘mratnw

13780 Mugnolin Ave. Chino CA 21730 AP CL Analytical Report

Tel: (puD) 50U-1828 Fux: (008) 63U-1458

Anzlysis Result

Camponent Analyzed Methed  Unit  PQL A Whoul-Cra2.ConoP A2 WIHE3.C003.CCoaP
: §9-02955-11 99-02955-12

NITROAROMATICS AND NITROAMINES
Rilution Factor 1 1
'4-AM1N0-2,S-DINI’I‘ROTOLUENE 8330 mg/kg 0.2 < .28 <D.27
2. AMINO-4,8- DINITROTOLUENE 8330 mgfkg 0.2 <029 <0.27
1,3 DINITROBENZENE 8330 mgfkg 828 <0.37 <0.34
2 4-DINITROTOLUENE 8330 mg/kg 0.25 <037 <0.34
2,6-DINITROTOLUENE . 8330 mefkg 0.2 <047 <D.34
HMX 8330 mefkg  0.25 <037 < 0,34
NITROBENZENE 8330 melkg 025 <047 c0.34
3-NITROTOLUENE 8330 mefke 023 <057 <0
b1AN).4 8336  mg/kg 025 <057 <0.24
TETRYL £330 mglkg  0.25 < D47 < .34
1,3,5-TRINITRO BENZENE £330 mg/kg 0.25 <047 < 0.24
2,4.6-TRINITROTQLUEN E 8320  mg/kg 0.5 <047 <D.A4
2/4-NITROTOLU ENE 8330 mefkg  0.23 iKY <0.34

—

Analysin Rennlt

Component Analysed Methed Uit PQL AZ-WRN3-C004-CODE2Y A :
9490395513 95-02355-14

MOISTURE ASTM-D2216 %Moisture 0.3 12.7 37.6

NITROAROMATICS AND NITROAMINES (e)
Dilutian Factar 1
L. AMINO-2,6-DINITROTOLUENE 8330 mg/kg 0.2 <0.23
3-AMINO-4,6-DINITROTOLUENE 8330 mpjkg 0.3 PLES
1,3-DINITROBENZENE 8330 mg/kg 025 <0.2%
2,4-DINITROTOLUENE 8350 mg/kg D25 <28
2,6-DINITROTOLUENE 8330 mg/kg 023 <029
HMX 2330 mg/ke 0.28 <0.29
KITROBENZENE 8330 mglkg 0.25 <0.29
3-NITROTOLUENE 8330 mefkg 028 <0.29
ADX ‘ 8330 mg/kg 0.2 0.3J
TETRYL 8330 mg/kg 0.23 <0.29
1.8 5-TRINITROBENZENE 8130 mp/kg  0.28 <0.29
2,4,8-TRIN ITROTOLUENE £330 mg/kg  0.23 Q.11
2/4-NI'PROTOLUENE 8330 mgfkg  0.25 <029

AL

Analysis Result

Componcnt Analyzed Method Unit PQL AY-WRGON- COOZ-CORM2P Au-WTLNDE-CH03-CCao2P
90-02933-13 94-02555-16
MOISTURE ASTM-D2216  %Moisture 0.5 427 52.4

CADHS ELAP No.: 1431 Amay Corp Approved since 08/18/95% croseaDous N os295slh  Pager €



Windrow 1 Temperatures
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SWMU B-12

Confirmation Samples



Jul

06 00 06:00p

Applied P & Ch Laboratory

13760 Magnolia Ave.

Chine CA 81710

“Tel; (908) 580-1828 Fax: (508) 590-1498
Submitted io:

U.5. Army Corps of Engineers

Attention: Cathy Martin

1325 J Street .

Sacramento CA 95814-2922

Tel: (918)857-7646 Fax: (918)557-5307

- Analysis of Water and Soil Samples
I . Analysis of Water Samples

APCL Analytical Report

Service ID #: 801-892437
Collected by:
Collected on: 03/11/99

Received: 03/12/99

Extracted: 03/16/99

Teated:  08/15-17/99
: Reported: 03/26/99

Sample Description: Soil and Water

Project Description:  W.101 Bioremediation

. Analysis Result
PQL

Component Analyzed Method Unit ER-631199-0022-1
99-02437-14
NITROAROMATICS AND NITROAMINES
Dilution Facior 1.69
4-AMINO-2,6-DINITROTOLUENE SW2330 «&/L 0.6 <1
2-AMINO-4,6 DINITROTOLUENE SW8330 u8/L 0.5 <0.83
1,3-DINITROBENZENE SW8330 LE/L 4 <87
2,4-DINITROTOLUENE S5W8330 w8/L 5.7 <9.5
2,6-DINITROTOLUENE SW8330 pg/L 9.4 <16
HMX SW8330 wg/L 13 <22
NITROBENZENE SW8330 4g/L 6.4 <11
I~-NITROTOLUENE 5Wa3i0 e&/L 7.9 <13
RDX SW5330 &/l 14 <23
TETRYL SW8330 u8/L 4 <67
1,3,5-TRINITROBENZENE SW8a330 uefL 73 <12
2,4,6-TRINITROTOLUENE SW8330 u8fL 6.9 <12
2/4-NITROTOLUENE SW8330 48/L 8.5 <14
II. Analysis of Soil Samples
Analysis Result
Component Analyzed Method Unit PQL A5SMB12P1-G8001-P AS-SMB12-P1-GS002-P
99-02437-1 §9-02437-2
MOISTURE ASTM.D2216 %Moisture 0.5 39 2.5
NITROAROMATICS AND NITROAMINES (%)
Dilution Factor 10 1
4 AMINO-2,6-DINITROTOLUENE ~ SW8330 mg/kg  0.17 10 0.36
2-AMINO-4,6-DINITROTOLUENE SWs330 me/ke 0.24 10 0.36
1,3-DINITROBENZENE SW8330 mg/kg 0.25 <2.6 <026
2,4-DINITROTOLUENE SW8330 mgfkg  0.09 <0.94 <0.092
2,6-DINITROTOLUENE SW8330 mg/kg 0.05 <0.52 <0.051
HMX SW333as mg/kg  0.25 16 <0.28
NITROBENZENE SW8330 mg/kg  0.24 <2.5 <0.25
3-NITROTOLUENE SW8330 mgfkg  6.25 <2.8 <0.26
RDX SWe8330 mg/kg  0.25 54 0.86
TETRYL SWa330 mg/kg 019 <2.0 <0.18
1,3,5-TRINITROBENZENE 8Wa330 mg/kg 0.24 5.4 <0.25
2,4,6-TRINITROTOLUENE SW8330 mg/kg  0.25 105 0.2J
2/4-NITROTOLUENE SW8330 mg/kg  0.25 <26 <0.26

CADHS ELAP No.: 1431

Army Corp Approved since 08/18/95

CI1451 D001 R89-2437h  Page: &



Jul 05 00 06:01p

Apslied P & Ch Laborstory

13780 Magnolia Ave, Chino CA 91710

Telt (309) 560-1838 Fax: (909) 550-1498

APCL Analytical Report

Analysis Resolt

Component Analyzed Method Unit PQL  A5-5MB12-P1-GS003F AS5.SMB12 P1.GS004p
. 99-02437-2 99-02437-4
MOISTURE ASTM-D2216 %Moisture 0.5 2.9 4.2
NITROAROMATICS AND NITROAMINES (%)
Dilution Factor 1 10
4-AMINO-2,6-DINITROTOLUENE SW8330 mgfkg  0.17 <18 <18
2-AMINO-4,6-DINITROTOLUENE ~ SW8330 mg/kg  0.24 <0.25 <2.5
1,3-DINITRGBENZENE SW8330 mg/kg  0.25 <0.26 <2.6
2,4-DINITROTOLUENE SWs330 mg/kg  0.09 <0.093 <0.94
2,6-DINITROTOLUENE SW3330 mg/kg  0.05 <0.051 <0.52
HMX 5Ws330 mg/kg  0.25 0.87 3.3
NITROBENZENE SW8330 mg/kg  0.24 <0.25 <25
3-NITROTOLUENE SWs330 mg/kg 0.25 <0.26 <28
RDX SWs33n mg/kg  0.23 6.23 25
TETRYL SW3a33D mg/kg  0.19 <0.20 <2.0
1,3,5-TRINITROBENZENE SW8330 mg/kg  0.24 0.35 4.2
2,4,6-TRINITROTOLUENE SWa330 mg/kg  0.25 32 61
2/4-NITROTOLUENE SWs33n mgfkg  0.25 <D.26 <26
Analysis Result
Component Analyzed Method Unit PQL  A55MB125001-2.P AS5SMB12-5001-3-P
99-02437-5 99-02437-6
MOISTURE ASTM-D2216 %Moisture 0.5 3.6 3.7
NITROAROMATICS AND NITROAMINES (%)
Dilution Factor 1 1
4-AMINO-2,6-DINITROTOLUENE SW8330 mg/kg  0.17 <0.18 <0.18
2-AMINO-4,6-DINITROTOLUENE SW8330 mg kg 0.24 <0.25 <0.25
1,3-DINITROBENZENE SWg330 mg/kg 0.25 <0.28 <0.26
2,4-DINITROTOLUENE SW8330 rag/kg 0.09 <0.093 <0.093
2,6-DINITROTOLUENE SW8330 mg/kg 0.05 <0.052 <0.052
HMX SW8330 mg/ke 0.25 0.86 0.47
NITROBENZENE SW8330 mg/kg 0.24 <0.25 <0.2§
3-NITROTOLUENE SW8330 mg/kg  0.25 <0.26 <0.26
RDX SWs330 mg/ke 0.25 4.4 4.0
TETRYL SWa330 mg/ke 0.19 <0.20 <0.20
1,3,5-TRINITROBENZENE SW8330 mg/kg  0.24 0.29 0.28
2,4,6-TRINITROTOLUENE SWa330- mg/kg 0.25 <0.26 <26
2/4-NITROTOLUENE SWs8330 mg/kg 0.25 <0.26 <0.26
Analysis Result
Component Analyzed Method Unit PQL  A6-SMB14-P1-GS06L-P  A6-SMB14-P1-GS002-P
59-02437-7 99-02437-8
MOISTURE ASTM-D2218  %Moisture 0.5 1.5 16
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B12, View toward pit and surrounding area wistained soil.
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