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OVERVIEW

This report details the results of soil and water sampling from the site selected to dispose of
Unexploded Ordinance (UXO) under Time Criticd Removal Action (TCRA) requirement at
Camp Claiborne, Louisiana. Samples collected were analyzed in the SEAS Laboratory in
Huntsville, Alabama for target analytes developed and presented in Volume |. Photographs were
taken of background, pre-, and post first detonation at the disposal site and after the TCRA action
was completed. Video was taken before the first detonation, the detonation and post detonation
from which stills were extracted and published herein along with selected 35mm camera ills.
Both summary charts and original laboratory results as obtained from the SEAS is published
herein.



1.0INTRODUCTION

1.1 TCRA Site

The areas which were to be remediated under the UXB, Inc. Time Critical Removal Action
(TCRA) contract consisted of two campgrounds and numerous roads and trails in the areas
surrounding the campgrounds. The campgrounds were searched with magnetometers in their
entirety, and the roads and trails searched with the magnetometer to include a 10’ section on
either side of the road or trail. Any anomalies discovered during the search were unearthed to a
depth of 18 inches below the surface. Figure 1.1 shows the general area of the TCRA and Figure
1.2 is a more detailed map of the area to be cleared and the disposal site. Table 1.1 lists all
UXO’sfound by UXB and their treatment.

Section 5.0 contains references pertaining to Camp Claiborne which were used to familiarize
and plan for this task and to prepare thisreport. The intended course of action in carrying out this
task was to collect three sets of soil and water samples from the site for analysis. (The original
intent was to collect two sets, the third set was added after the task had begun). The first set of
samples was to be the baseline and was collected from the selected demolition site prior to any
ammunition being detonated. The second set of samples was collected at the time of the first
detonation at the demolition site, and the third set of samples was collected from the demolition
gte after all remediation activities for the TCRA phase had been completed.

After each set of samples was collected, they were stored in an ice chest and transported by
car to the laboratory for analysis.

1-1
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Figure 1.1 Camp Claiborne, Louisiana OBOD Area
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TABLE 1.1 TCRA Demolition Operations at Camp Claiborne

UXB Project Number: DACA87-93-D-002

DEMOLITION OPERATIONS D.O.: 016

1 0 0 0 1 Blow-In-Place (BIP)

6/16/95 CG1-0J 0 0
Demolition Materials Utilized for BIP ; - 18 Inches of 200 Grain Linear Charge
- 10 Feet Detonating Cord
- 2 Each Electric Blasting Caps
Totals 0 0 1 0 0 0 1
“Brand Totals 1

6/15/85 CG2-S4 0 0 0 1] 0
Demolition Materials Utilized for BIP; - 8 Each T-100 Yellow Stick
- 10 Feet Detonating Cord
- 2 Each Electric Blasting Caps
Totals 0 0 0 1 0 0 1
Grand Totals 2

, 1 0 0 26 1 1,563 8 Inchs of 200 Grain Linear Charge

0 0 0 0 0 1 1 2.25 Inch Sub-Caliber Aircraft Rocket (SCAR)
0 0 0 0 0 1 1 3.5 Inch Rocket Warhead

0 0 0 0 0 1 1 M57 P.D. Fuze

0 0 0 0 0 6 6 P.D. Fuzes

Demolition Materials Utilized for Disposal - 16 Each T-100 Yellow Stick
- 192 Pounds Kinepac (K-4-P - 48 Each)
- 200 Feet Detonating Cord
- 2 Each Electric Blasting Caps
Totals 1,535 1 0 0 26 10 1,572

"Brand Totals 1574

6729195 CG2-S7 0 0 0 0 0 1 1 37MM Blow-in-Place (BIP)
Demolition Materials Utilized for BIP; - 1 Each T-100 Yellow Stick
- 10 Feet Detonating Cord
- 2 Each Electric Blasting Caps
Totals 0 0 0 0 0 1 1
ra| als K

0

R258-51 0 0 0
0 0 0 0 0 1 1 M23 Ignitor with M173 Fuze Blow-In-Place (BIP)
Demolition Materials Utilized for BIP ; - 7 Each T-100 Yellow Stick
- 50 Feet Detonating Cord
- 4 Each Electric Blasting Caps
‘als 0 0 0 0 0 2 2

Grand Totals 1,977
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TABLE 1.1 TCRA Demolition Operations at Camp Claiborne

(Continued)
UXB Project Number: DACA87-93-D-002

DEMOLITION OPERATIONS D.0.: 016

7/18/85 Various 1,507 0 0 0 67 25 1,599 P.D. Fuzes
] 0 0 0 0 2 2 75 MM Projectiles -
0 0 0 0 0 1 1 M-14 Delay Element
0 0 0 0 0 2 2 MT. Fuze
0 0 0 0 0 1 1 275 inch Rocket Warhead
0 0 0 0 0 2 2 37 MM Projectile T.P.
Demclition Materials Utilized for Disposal - § Each T-100 Yellow Stick
- 100 Pounds T-100 Slurry
- 80 Feet Detonating Cord
- 2 Each Electric Biasting Caps
Totals 1,507 0 0 [ 87 33 1,807
ra [ s

7/20/35 T.-2Grnd 47 0 0 0 ¢} 0 1 1 37 MM Projectile w/ M-38 Fuze
Demolition Materiais Utilized for BIP ; - 1 Each T-100 Yellow Stick
- 2 Each Electric Blasting Caps
Totals 0 0 0 0 0 1 1
ran s y

“1/95  Various  1,265° 0 0 0 0 17 1,282 P.D. Fuzes
0 0 0 0 30 0 30 BDU-33s
0 0 0 0 4 0 4 MK-106s
0 0 0 0 14 0 14 MK-23s
0 0 0 0 4] 1 1 MK Signal Cartridge
0 0 0 0 2 0 2 MB-2
0 0 0 0 0 1 1 Projectile Ejection Flare

Demolition Materials Utilized for Disposal - 5 Each T-100 Yellow Stick
- 100 Pounds T-100 Slurry
- 80 Feet Detonating Cord
- 2 Each Electric Blasting Caps
Totals 1,285 0 0 0 50 19 1,334

Grand Totais 4519

8/2/95 Trail 8-3 0 0 0 0 0 1 1 275 Inch Warhead w/ P.D. Fuze
Demuolition Materials Utilized for BIP ; - 1 Each T-100 Yellow Stick
- 2 Each Electric Blasting Caps
Totals 0 0 0 0 [ 1 1
an s '

8/9/95 R253B-4 0 0 0 0 0 1 1 37MM Projectile with M-38 Fuze
Demolition Materials Utilized for BIP ; - 1 Each T-100 Yellow Stick
- 2 Each Electric Blasting Caps
rtals 0 [} 0 0 0 1 1
ral s y
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TABLE 1.1 TCRA Demolition Operations at Camp Claiborne
(Continued)

UXB Project Number: DACA87-93-D-002
DEMOLITION OPERATIONS D.0.: 016

8/24/95 Various 460 0 0 0 0 1 461 P.D. Fuze
0 0 0 0 75 0 75 BDU-33's
0 0 0 0 1 0 1 Mk 106
0 0 0 0 6 0 6 Mk23
0 0 0 0 0 1 1 37MM Projectile
0 0 [ 0 3 0 3 MB-2
0 0 0 0 0 1 1 2.75" Warhead
0 0 0 0 0 1 1 75MM Projectile

Demolition Materials Utilized For Disposa ‘4 Each - Electric Blasting Caps
‘25 Each - T-100 Yellow Stick
‘20 Each - T-100 Slurmry
‘680 Feet - Detonating Cord
'8 Each - 800 Grain Linear Charge

Totals 460 [} 0 0 85 4 549
ra als 087
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20BASELINE SAMPLE COLLECTION

Figure 2.1 depicts the demolition area at Camp Claiborne and shows where all of the
samples were collected in relation to the demolition pit. Those samples indicated by a square
were the background samples collected on the first visit to Camp Claiborne. These samples were
collected in accordance with the sampling plan (Section 6). Instead, the downwind soil samples
were collected to the north, which was the prevalling downwind direction during that visit.
Figure 2.2 and 2.3 are photographs of the demolition site as it appeared during the first site vigit.
Figure 2.2 islooking north across the site and Figure 2.3 is looking west across the site. The site
had been clear cut of pine trees severa years earlier and had been burned at some time before as
evidenced by charred material on the soil surface. The specific demolition site was burned again
after the first site visit, but had grown up again with grasses and weeds before the first detonation.

Results of the laboratory analysis for semivolatiles, nitroaromatics/nitramines and metals are
shown in Tables 2.1, 2.2 and 2.3 and the original laboratory report in Appendix D. The three hits
obtained (>330 method detection limit or MDL) are phthalates which are consistent with plastics
(gloves, plastic sheets, etc.) coming in contact with the sample while it was collected or in the
laboratory. Since they occur in one sample only and is correlated with the use of surgical gloves
in the handling of specimen during collecting, these hits are disregarded. The high background
level of 4170 ng/L for nitrobenzene (vs MDL of .008 ng/L) in the water sample is believed to be
an anomaly and can be disregarded since all other levels of nitrobenzene are below the MDL.

2-1
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3.0 FIRST CAMP CLAIBORNE DEMOLITION OPERATION

The second sample collection at Camp Claiborne took place on 27 June 1995. The purpose
of the activity was to collect samples from the first large scale disposal activity since work had
begun on the site. All previous detonations had been the disposal of items found by blowing them
in place.

Based on the net explosive weight (NEW) of the items to be destroyed and the initiator
charge, calculations using approximate relations from Volume 1 resulted in collection pans placed
at 25 and 50 meters from the detonation pit in each of the four cardinal compass directions in
order to catch fallout samples from the detonation. Figure 2.1 depicts the location of the
collection pans and the locations of the other samples taken. No downwind collection pans were
used because there was no discernible wind or wind direction at the time the sample collection
pans were set out. Subsequent viewing of the video showed a westerly wind of < 1 meter/sec.

The preparations by UXB for the detonations consisted of digging two trenches, running
roughly east-west, with a backhoe. The trenches were 24" wide and 6 feet long. The northern
most trench was approximately 30-36 inches degp and the southern one was 12 inches deep. The
20mm projectiles were placed in the trench on a bed of explosives in a single layer and covered
with another layer of explosives. The larger items were placed in the trench with a layer of
explosives on top. The trenches were backfilled with builders sand, which was mounded to a
height of 3-5 feet above the natural level of the surrounding earth (Figure 3.1).

The detonation left alarge crater approximately 20 feet in diameter and six feet deep, with a
lip of gecta 1-2 feet high surrounding it. All of the pans had some material to be sampled,
ranging from completely filled to a fine dusting. Figure 3.2 - 3.5 depict the collection pans and
the fallout in each. Figures 3.2a and 3.2b show the collection pans a 25m and 50m to the north
of the crater. Figures 3.3a and 3.3b are the collection pans to the south of the crater. Figures
3.4a and 3.4b are the collection pans to the east of the crater and Figures 3.5a and 3.5b are the
collection pans to the west of the crater.

The crater left from the first detonation is shown in Figures 3.6 and 3.7. Figure 3.6 is
looking across the crater to the south and Figure 3.7 is looking across the crater to the east.
Samples were taken from the bottom of the crater and from the glecta as shown in Figure 2.1.

No groundwater samples were collected because there was no standing water at the site.

Figures 3.8 through 3.17 show the explosion sequence out to 13 seconds. Figure 3.8 shows
a flame front at detonation shooting out toward the east from the shallow trench which also had
the least overburden of sand (Figure 3.1). This flame front is still visible 0.07 seconds later
(Figure 3.9), but has disappeared by 0.1 second after the first frame (Figure 3.10).



Tables 3.1, 3.2 and 3.3 summarize the results of laboratory analyses of the post detonation
samples. Appendix E contains the original laboratory reports on the assays. RDX showed up in
several samples and is most likely from the 3.5 inch rocket which contains Composition B.

Figure 3.1. Sand Mounded Over Two Trenches
Containing UXO and I nitiator Charges. View Looking N-E.
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Figure 3.2(b). Fallout Callection Pan at 50 M eters Due North of Ground Zero



Figure 3.3(a). Fallout Collection Pan at 25 M eter s Due South of Ground Zero

Figure 3.3(b). Fallout Collection Pan at 50 M eter s Due South of Ground Zero



Figure 3.4(b). Fallout Collection Pan at 50 M eters Due East of Ground Zero
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Figure 3.5(b). Fallout Collection Pan at 50 M eters Due West of Ground Zero
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Figure 3.6. Crater Looking Generally South

Figure3.7. Carter Looking East
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Figure 3.8 Detonation at <.02 Seconds From I nitiation Showing Flame Front
Spreading on the Ground to the East From the Shallow Pit (Red)

Figure 3.9 Detonation at .07 Seconds From I nitiation.
Flame Front Still Apparent Near Right Hand Side of Base (Red)



Figure 3.10 Detonation at 0.1 Seconds from Initiation
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Figure 3.12 Detonation of 0.67 Seconds From Initiation
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Flgure3 13 Detonatlon at 1.6 Seconds After Initiation

Figure 3.14 Detonation at 3.0 Seconds After Initiation
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Figure 3.15 Detonation at 6.2 Seconds After Initiation
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Figure 3.16 Detonation at 7.2 Seconds After Initiation
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Figure 3.17 Detonation at 13 Seconds After Initiation
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4.0 POST DISPOSAL ACTIVITIES

The final action at the collection and disposal site occurred 24 August 1995. Due to
scheduling problems, the sampling took place on 31 October 1995. Figures 4.1 through 4.4 show
the appearance of the disposal area. It is nearly devoid of vegetation and shows that considerable
erosion has occurred in the two months. Not enough, however, to account for an approximately
two foot lower elevation over the eastern and northern portion of the filled crater with respect to
the original contour. There was a ponding area on the west side where run off from the crater
area collected and as water evaporated, eroded soil built up. Beyond this area, there was some
evidence of runoff toward a low, drainage ditch-like depression. Again, there was no apparent
dieposition here. If soil made it that far it was taken further north and dispersed.

The exact location of the crater center was not apparent. A series of 18 inch deep trenches
were dug and core samples taken to determine the deepest part of the crater. This was
accomplished by inspection of the core sample — heavy red clay (other than clumps from backfill)
indicated edges of the crater.

When a location was found that revealed unusua soil texture to the maximum depth of the
core sampler, the sampler was cleaned and driven into a dightly removed location and a sample
taken. It isinteresting to note that the core sample tube could be pushed in by hand over the last
8 inches (approximately) and the sample was very moist and gray in appearance. The depth to the
bottom of the core is approximately 6 feet below the origina ground level. We did not in all
likelihood reach the true bottom of the crater, but felt this to be close enough. Samples at the
deepest point and at approximately 4 feet depth were taken. Only the deepest sample was
analyzed by the Laboratory — the “ mid” core sample was frozen.

From the appearance of the core sample near the bottom of the now backfilled crater and
knowledge of the nature of the origina layering (18 inches of top soil and heavy clay at lower
depths) it appears that the crater is holding water which filters down through the loose backfill.
Potential seepage of metals, semivolatiles and explosive products to this lower layer is possible.
Thus as contaminated material around the crater area is scraped and used as backfill, extra layers
of contamination occur with the potential for a buildup. As will be shown by laboratory results,
levels are below Method Detection Limits and appear no worse than after the first detonation.

Samples were collected as shown in Figure 2.1. All surface samples were taken from the
first 1/4 inch to fill a sample bottle. Fresh tongue depressors were used to scrape and handle the
soil. Samples collected from the two rings at 25 and 50 meters were consolidated into one sample
for each ring. Remaining samples were take to the laboratory and frozen in case needed to
resolve any anomalies. Crater area sampling was conducted differently — 1/5 of the sample jar



volume was collected from 5 separate locations outside the area where scraping for crater backfill
was evident.

A sample was taken from the ponding area by collecting from several dispersed locations
(inter and at mid radii).

Results of the laboratory analyses are summarized in Tables 2.1, 4.1, and 4.2 and the
original laboratory report is included in Appendix F. As before, one of the pthalates
(Butylbenzlphthalate) is reflecting contamination from plastics probably in the laboratory and can
be disregarded. All other levels are below the MDL for each background.



Figure4.1. View of Backfill L ooking S-E Showing Erosion and Underfill

Figure 4.2. Close-up of Backfilled Crater
L ooking S-E Showing Erosion and Underfill
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Figure4.3. View of Backfilled Crater L ooking SW.
Ponding Area I s At Right of Photo.

Figure 4.4. Ponding Area Showing Deposits of Fine Soil and Erosion Patterns
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50 SAMPLING PLAN

5.1 Introduction

The Army Corps of Engineers (COE) Huntsville is responsible for management, control and
overseeing the remova of explosive ordnance items from Formerly Used Defense (FUD) Sites
that contain Unexploded Ordnance (UXQO). The COE's intent is to safely cleanup these sites and
at the same time mitigate the potential for additional contamination resulting from the cleanup
activities. Sampling is required to establish the relative site conditions both before and after
remediation. This document provides the protocol to be used during sampling activity.
5.1.1 Plan Objective

This sampling plan is part of a larger task intended to develop a set of baseline data that
characterizes the air soil and water contamination levels which can be expected to result from the
OB/OD of explosive ordnance items found while restoring a typical FUD site. The intent of this
plan is to develop the sampling methodology in a generic format that can be used during
investigation activities. This plan has been developed in a generic format with the intent that it be
used at any FUDS designated for study. This format that should be adjusted as necessary to
conform to the specific Site activities and conditions.
5.1.2 Background
The Huntsville Division, Corps of Engineers is responsible for the remediation of FUD

sites which till have unexploded ordnance and explosive waste (OEW). Open burning and open
detonation (OB/OD) has traditionally been the means of disposing of explosive ordnance,
however concern has been expressed over the environmental effects of this activity. Alternate
methods of disposal are both costly and increase the risk to personnel assigned to the task of
disposal. The primary goal of this plan is to establish methods to collect soil and water samples
from areas to be used for OB/OD operations at selected FUD sites. This will enable the
determination of environmental effects, if any, associated with OB/OD and enable a comparison
the effectiveness OB/OD to other disposal techniques.
5.2 Standard Sampling Procedures

Standard sampling procedures ensure the consistency in the collection of the samples and
data derived from the samples collected. A flow chart for sample collection procedures is shown
in Figure 5.1. Consistent data and sample collection is essential to the development of defensible
ste data. These procedures include:

required sampling equipment

health and safety precautions

field documentation

standard sampling procedures for water, soils and air

decontamination procedures and



proper handling of samples by field and laboratory personnel

FILL CLEAN CORE

[[CLEAR SAMPLE AREA |

PREPARE PAN

SAMPLER WITH LOCATIONS
CHARGE *
COLLECT TOP 2" WITH
CLEAN SHOVEL SET CLEAN PANS AT
REMOVE SAMPLE DESIRED LOCATIONS
WITH CLEAN ROD AND ANCHOR
ONTO CLEAN PAPER
PLATE AND MIX REMOVE SAMPLE *
WITH CLEAN SPOON

AFTER SHOT: BRUSH
DEPOSITS WITH
CLEAN BRUSH INTO
WITH CLEAN SPOON POUR INTO CLEAN CONTAINER — USE

INTO CONTAINER BOTTLE USING CLEAN CLEAN PAPER
USING CLEAN PAPER PAPER FUNNEL FUNNEL
FUNNEL |
|

COLLECT SAMPLE

CLEAN AND CLEAN CORING TOOL CAP, SEAL LABEL AND CLEAN & WASH PANS
WASH SHOVEL AND WASH. STORE IN RECORD FOR REUSE
BETWEEN CLEAN AREA
EACH SAMPLE *
[ PACKINICE CHEST | STORE IN CLEAN
AREA
DISPOSE OF ALL
FUNNELS, SPOONS,
ETC.
(A) EJECTA SAMPLING (B) PRETEST (C) FALLOUT
BACKGROUND SAMPLING
SAMPLING

Figure5.1 Sample Collection Procedure

5.2.1 Required Sampling Equipment

Presented in Appendix A isalist of field equipment necessary for sampling activities at a
typical FUD site. The variety of activity at each site in addition to changing conditions (such as
weather) may require additional equipment. Field personnel will note equipment changes in the
field book
5.2.2 Health and Safety Precautions
Historically, environmental considerations have been secondary to overriding safety concerns at
OB/OD sites. This has resulted in numerous sites being contaminated to varying degrees as a
result of past activities. Safety is still the primary concern at all FUD sites. However, there is now
a need to document the amount and type of contamination. All sampling activity detailed in this
plan and conducted at FUD sites will operate within the established Headlth and Safety Plan (H-S
plan) for that site. Specific safety concerns detailed in this plan address the sampling activity itself
with the site specific H-S plan taking precedence over all other safety aspects developed as part of

5-2



this plan. In view of this, only cursory detall is required for the health and safety aspects in this
plan. The detail provided here is intended to append to the site specific health and safety plan for
the site under study.

Based on previous health and safety monitoring at FUD sites, sampling activity will be
performed using limited persona protective equipment. Most activity can be conducted using
level D protection with the addition of latex or nitrile gloves (to prevent sample contamination)
and Safety Glasses. Additional guidance on health and safety precautions is provided in the
specific site health and safety plan (SSHP) for the site under study.

SAFETY: The primary goal of the remediation action is to reduce the potential risk to the
public that may occur due to the presence of unexploded ordnance or explosive waste. Therefore
the site workers and the public must be protected and/or restricted from access to the site as
appropriate. All activity related to UXO handling and destruction takes priority over the ancillary
sampling activity.

5.3 Field Documentation
Field log book:

All field notes for sampling activities should be recorded in a bound field log book
dedicated to the sampling activity. During each day of sampling all occurrences and activity
should be recorded. The logbook should provide a record of al events of the day that relate to the
sampling activities. All entries into the logbook must be recorded in ink. If corrections are
required, the incorrect entry will be lined through with a single line, and the corrected entry
written in. As a minimum the following information should be recorded:

Current date

Weather conditions

Sampling team members

Visual condition of the sampling area

Description and deviations from the sampling plan

Brief description of activities around the sampling area

Maps and sketches of the sampling area

Observations that may influence sampling activity
Sampling Log Form

In addition to the field log book a sample log form should be completed for each sample
taken. A copy of this log form is included in Appendix B. These forms will be maintained for
future reference. The following information is recorded on the sample log form:

Sample ID, date, time weather conditions

Description of the material sampled (water, soil, munitions, residue)

Sampling area and location



Relative time of sampling: (pre or post detonation sequence)

Expectations of sampling

Sampling technique used

Material sampled

Number and type containers filed according to Appendix B
54  Standard Sampling Procedures:

Standard sampling procedures consist of the following tasks:

Collection site preparation

Remova of undesirable loose materials by sweeping and segregation (rocks, sticks and

leaves)

Collection of samples and filling of containers, marking containers

Field QA/QC activities, photos if necessary

Sample labels and chain of custody documentation

Decontamination of sampling equipment as necessary

Cleanup and removal of any collection materials

Sample handling and shipment
5.4.1 Collection Site Preparation

Fallout samples will be collected at surface level with metal pans at set intervals from
ground zero. Sample areas will be cleared to virgin soil to receive these pans and provide access
to the soil for pre- OB/OD soil sampling (background samples). These sites will be selected as
close to detonation time as is alowed by the safety officer taking into account the prevailing wind
direction and to insure pan cleanliness. Locations will be marked on a map of the OB/OD areato
approximate scale.

Standing water area(s) within 200 to 300 meters of ground zero will have any leaves and
debris moved to provide a clear surface on which fallout will be deposited.

Stakes marking area where pre-test and post-test samples have been taken will be driven
within 2 inches of the surface and spray painted a bright color for ease of later re-location.
Landmarks and any possible measurements which will aide in locating the approximate location of
the markers will be entered into the map of the test area and in the OB/OD Field Logbook.

To ad in subsequent analysis of dust cloud dynamics, video of the dust cloud will be used
to aid in the subsequent analysis. For reference, stakes with flagging easily visible will be placed
at 100 meter intervals along the anticipated fallout collection area. Two cameras will be located
(1) asclose as safety allows and (2) at a distance which allows for the capture of the entire dust
cloud in each frame.
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Figure 5.2 shows the anticipated geometry of the sample collection sites and reference
markers. A second ring (three if NEW is large: > 2000 kg) can be added with pans spaced 90°

apart.

¢

DIRECTION OF
VIDEO RECORDER

A ] ®/|] 4

—
[l v = =
WIND
DIRECTION [ | [ |
ZD D 7 |<—100 meters—>l
[[] CLEARED AREA FOR FALLOUT PANS
&) GROUND ZERO
I MARKERS
B REFERENCE STAKES

REMOTE BACKGROUND LEVEL COLLECTION SITES

Figure 5.2 Layout of Collection Sitesand M arkers

5.4.2 Sample Collection

Sample collection includes standard procedures to retrieve samples as conditions and
resources warrant. Proper handling of samples and preservatives is required. The collection
methods should remain consistent for each sampling event and sample taken. Note that sampling
parameters and schedules may change between sampling points therefore the sampling schedule
Appendix C, Table C.1 should be checked prior to each sampling event. Refer to Appendix C for
alisting of container types, sizes and preservatives for each media sampled.
5421  Background

At the locations chosen in 5.4.1 initial soil samples are collected from the top 1 to 2 inches
of soil with a shovel. Using a clean spoon, a smaller amount is selected and poured into a clean
container using a paper funnel. Spoon and funnel are disposed of and a clean one used for each
sample. A sample will be taken at ground zero prior to any detonation. Where a water sample is
to be collected, the bottle isimmersed until full, removed and then capped.

Excess samples are to be collected to insure backups are available should anomalies in the
Assay occur. Correction of anomalies may require additional samples to resolve.
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54.22  Ejecta
Upon given clearance by the safety officer/personnel, core samples will be taken of
the gecta material at the edge of the crater and (if allowed) within the crater). Depth will be
determined based on gect thickness calculations prior to the explosion. A clear tube will be
inserted into the soil for collection of each sample. The material collected will be gjected onto
clean paper and a spoon used to collect the final sample which is put into a clean collection bottle
through a clean paper funnel. Spoon and funnel are discarded after each use.
Excess samples are to be collected for reasons as stated in 5.4.2.1.
5423 Fallout
Material which is deposited in each collection pan is collected as follows:
(d)aclean brush is used to sweep al material in apan to one end.
(b) this materia is then brushed into a bottle using a paper funnel.
(c)paper funnel is discarded - brush is saved for later decontamination.
Should insufficient sample material result from one detonation the collected material will be
consolidated, the pans must be cleaned in accordance with 5.10, dried and stored in a clean area
until ready for emplacement for the next or subsequent shot. Brushes are cleaned and dried at the
same time and returned to a clean storage bag.
5424 Surface Water
Preservatives may be required in water samples for analysis of metals and other tests. Water
samples will be collected using clean glass sample retrieval containers. In most cases containers
will be provided from the laboratory with preservatives already in them. If the sample containers
arefilled directly from the water source, preservatives should be added after the container isfilled.
5425 Sails and Explosive Residues
Soil and residue samples will be collected with clean shovels and placed in the
containers with spoons and disposable paper funnels.
55  Fidd QA/QC
The QA/QC samples are collected in the field to assess the quaity of the sampling
activities and laboratory analysis. These QA/QC samples consist of the following:
Trip Blanks
Matrix spike and Matrix spike duplicates
Rinsate samples and
Duplicate samples
55.1 Trip Blanks:
Trip blanks are used to determine if contaminants are introduced to the field samples
during the sample handling, storage and transportation. This sample is prepared by the laboratory



and transported and stored with the routine samples. The trip blank is not opened in the field but
is subjected to the same handling and shipping procedures as the normal samples.
5.5.2 Matrix Spike and Matrix Spike Duplicates:

Matrix spike (MS) and Matrix spike duplicate (MSD) samples are used to determine if the
matrix affects the analytical process. These samples should be taken from areas that are known to
contain contamination. One MS and MSD each should be taken for each analytical method and
for every 20 samples. The MS and MSD samples will be marked as such on the containers.

5.5.3 Rinsate Samples:

Rinsate samples are taken to determine if the sampling equipment is causing contamination
in the samples. This sample is taken by pouring clean ( contaminant free) de ionized or reagent
grade water (provided by the laboratory) over the sample retrieval equipment. This rinsing will be
done once for every 20 samples taken and for each analysis method.

5.5.4 Duplicate Samples:

Duplicate samples are taken to provide a measure of method variability (imprecision ) in
both the sampling and analytical procedures. For water samples, this will be done by emptying the
contents of the retrieval container into two sample containers, and aternating between the two
while filling. The duplicates will be labeled the same as other samples so the lab will not be able to
identify which samples are duplicates. Soil and residue samples will be done in the same way,
however to avoid stratification the material should be homogenized before being placed into the
two containers. Duplicate samples will be done once for every 20 samples taken and for each
analysis method.

5.6  Sample Labels and Chain of Custody Documentation

Sample documentation includes the correct use of labels and chain of custody records.
Both labels, seals and the chain of custody forms will be provided by the laboratory along with the
sample containers.

5.6.1 Labels:

Sampling personnel must affix a label to each sample container with the unique sample
number marked in ink. This sample number will be date and time encoded. (i.e. if sample was
taken at 1:35 on July 4, 1995 the sample number would be: 9507041335). In addition the
preservative and analysis method and sample personnel will be noted. The labels should then be
covered with clear tape to prevent tampering and insure they are affixed and legible after they
have been immersed and refrigerated.

5.6.2 Chain of Custody Seals:

All samples will have a chain of custody seal placed over the lid of each container. The

seal will be placed in such away that it must be broken to remove the lid.



5.6.3 Chain of Custody (COC) Records:

This Chain of Custody (COC) record documents the possession and handling of individual
samples form the time of field collection to the laboratory submittal. This record must include the
following information:

Sample number

Type of sample

Signature of sampler

Requested analysis

Type of container and preservative used.

A copy of the chain of custody record is presented in Appendix B. A copy of the COC
record must be retained by the sampler prior to shipment. Shipping receipts used by the courier
service (i.e.. Federa Express) will suffice as evidence of custody and tracking between the
sampler and courier and the courier and laboratory receipt.

5.7  Sample Handling and Shipment

After sample containers are filled, marked and labeled they must be placed in an ice chest
and cooled to 4 degrees C. Ice should be place in double plastic bags and placed on the
containers. Packing materials will be used to separate the containers.

At the end of each day of sampling al samples must be packed on ice with packing
material. |ce chests used for transporting samples will be supplied by the laboratory and must be
durable and waterproof. Packing materials will be used to fill void spaces. Containers should be
upright, with ice in plastic on top and more packing material placed over the ice. COC forms
should be placed in Ziplock bags and affixed to the lid of the chest. The top should then be sedled
with tape around all sides. The drain should also be taped shut. Shipping labels should be affixed
to the top. Labels indicating this side up and fragile should also be placed on the outside of the
chest.

The ice chests will be delivered to the analytical laboratory via overnight delivery service
at the minimum of every 2 days or once per week. Samples shipped on Friday should be picked up
or delivered to the laboratory on Saturday.

5.8  Decontamination Proceduresfor Sampling Equipment

In most cases only limited amounts of contamination is expected on the sampling
equipment. This contamination will consist of limited soil and dirt attached to the sampling
equipment. All equipment used in sampling must be cleaned before and after usage to guard
against cross contamination of samples. These items must be cleaned as appropriate with the
following sequence:

scrub equipment with alconox detergent in potable water.

rinse with potable water



rinse with reagent grade or deionized water

alow to air dry

Rinse water from the decontamination of the sampling equipment is considered to be
relatively uncontaminated. This water can be disposed of on the ground near the sampling area.
5.9  Sampling Area Descriptions

This section provides information pertaining to a generic sampling area. When the sites are
defined this generic sampling plan will be modified to accommodate the specific site conditions
and sampling program. A typical site will have two distinct sampling events occur, one before and
one after the detonation activity. Thisis detailed in the following two sections:

5.10 PreDetonation Sampling (Background Samples):

Basdline samples may be required to establish the background site conditions prior to
detonation. Samples considered "uncontaminated” will be taken as necessary of existing soils and
water in the general area of the detonation. In some instances sites may contain UXO washout
materials, or other environmental contamination due to historical uses. Regardless of the previous
uses that have caused environmental contamination, it is necessary to establish current pre-
detonation conditions as a baseline. This will be done by sampling the following aress:

detonation site

fall out area

surface water (if any)

ground water (if well(s) idare available)
During pre detonation sampling, one or more of the four site area conditions may exist :
5.10.1 Unaffected Background Samples. Some areas of a site may not have been affected by
ordnance use. These areas will be sampled to provide baseline conditions and provide information
on the "pristine” condition of an unaffected area. This information will be compared against other
samples to determine the relative condition of each area.
5.10.2 Historical Contamination: In most cases sites have known ordnance use that has
occurred in the past. Sampling will be done to provide "quick look™ screening and determine to
what degree historical ordnance use has caused contamination at the site.
5.10.3 Surface Water, Pre Detonation: Surface water (if any) may be sampled to determine if
explosives residues have caused contamination and are already present before planned detonation
activity occurs.
5.10.4 Ground Water Historical Contamination: If available, water from local wells will be
sampled to determine if explosives use in the area has induced contamination to reach and
contaminate ground water. No post detonation sampling of ground water is anticipated since the
sampling visit will not be of sufficient duration to allow contamination to reach ground water
wells.



511 Post Detonation Sampling

The intent of post detonation sampling is to monitor contamination induced by the
current open detonation activity. A comparison of pre and post sample conditions should reved
this net change. Although the media sampled for both events is similar, the post detonation
affected area will be apparent by observing disturbed soils and debris. During post detonation
sampling, one or more of the four site area conditions may exist :
5.11.1 Ejecta: After an explosion, a mass of soil will be thrown a short distance and land near
the crater. This soil can be sampled for explosive byproducts analysis.
5.11.2 Crater Debris: After an explosion some material will be compacted into the bottom and
sides of the crater. Samples will be taken from these areas at a depth interval of 0-6 inches, the
sample will be analyzed for metals and explosives byproducts.
5.11.3 Fallout Collection: Considerable airborne dust is generated during detonations. This
dust will eventually return to the ground as fallout. If sufficient quantities can be collected for a
sample, detonation byproducts in these materials will be analyzed.
5114 Surface Water: Surface water will be sampled after detonation to determine if
explosives residues were caused by fallout from the detonation activity.
5.12 Contaminated Soils Near UXO Washout

Some UXO may be lying on the ground. After the item has been removed, soil from this
site may be sampled and analyzed for explosives residues that may have washed out .
5.13 UXO and Munitions Debris

Historical UXO may be left on the site in a broken and leaking condition. If necessary
the munitions debris may be sampled and analyzed for explosives residues to determine if natural
conditions over time has degraded the chemical makeup of the explosives material.
5.14 Air Sampling

Sampling of airborne byproducts resulting from explosive detonations are both hard to
capture because of rapid dispersal and hard to characterize and use as representative.
Experiments done by others describe and through reliable methods have aready characterized,
these detonation byproducts. The sampling of air contaminants in explosives clouds is not feasible
in this study, however the work done by others will be evaluated to determine what contamination
is being sent into the air during detonation activity. The fate of these contaminants will be
evaluated to determine what, if anything, should be done to understand the consequences of
airborne releases from open burning and open detonation activity.

5.15 Follow-up Sampling

5-10



Sites that have the higher detected concentrations of explosives in the soil may be
characterized in greater detail by others to determine the vertical and lateral extent of explosives
contamination. Information gathered during this phase of the work may be utilized to develop
cost-effective and regulatory acceptable remediation and/or disposal options. Follow up sampling
will be the responsibility of others with specific tasking by the COE.
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APPENDIX A
EQUIPMENT AND SUPPLIES

Sample Collection: Non-Consumables

Aluminum Pans. Cleaned and Wrapped (12)
Core Sampling Tubes: Cleaned and Wrapped

1 1/2" Paint Brushes - Natural Bristle (12) for assistance in collecting samples from
pan (one each pan)

Hammer, Clean

Small, flat shovel

Wire Staples for Close-in Pans (2 / pan) to prevent upset by blast
Sample Bottles, Seals and Labels

Cooler

Video Recorder (2)

Tape Measures (25 ft.; 300 ft.)

Sample Collection: Disposables

Paper Funnels

Paper Plates

Wooden Spoons or Spatulas

Wood Dowels (10:) : 1/8 inch diameter

1 x 2 x 2 inch Wood Blocks and Single use Core Sampling Tubes (10)
<Alconox> Detergent

De-ionized or Regent Grade Water

Paper to Protect Clean Pans

Miscellaneous Disposable Supplies
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. 2 x 2 Stakesto Mark Sample Areas (12) - each 2 feet long

. Spray Paint for Stakes

. 2 x 2 Stakes and large flags to Mark Video Reference Distances - each four feet long
. Clean Box to Carry Supplies

. Trash Bag for Consumables (for later disposal)

Miscellaneous

. Trip Blank

. Notebook and Sample Record Log (Tape Recorder o0.k. for miscellaneous comments,
observations, etc.)
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APPENDIX B

CHAIN OF CUSTODY AND LOG
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APPENDIX C
SAMPLING / ANALYSIS

Sampling containers, preservatives (for water samples) deionized water, sample labels,
custody seals and sample log should be obtained from the laboratory performing the assays. The
delonized water is used to clean appliances used in sample collection between each sample. The
guantities are as follows:

(@) sample containers = number required times two plus rinsate sample jars and at least six

Spares,

(b) bottle of preservative;

(c) et least two quarts of de-ionized water (use judgment here; cleaning implements rather

than using single use throw aways requires more water);

(d) quality control trip blank, and

(e) sufficient coolersto transport iced down samples to the laboratory.

Once samples are collected, labeled, sealed and recorded, they are packed in coolers and
iced down and sedled for shipment. Overland by persona or company van or auto is preferred
although use of Federal Express or other carrier is acceptable. Warning labels and content tabs
should be attached if shipped via commercial carrier. Shipment must arrive at the laboratory
before ice melts.

A target list of analytes for extraction and assay should as a minimum consists of those in
Table C.1.



TABLE C.1 TARGET ANALYTES FOR OPEN DETONATION SITES
a. Base/Netural and Acid Compounds to be Analyzed Using USEPA Method 8270/625

COMPQOUND COMPOUND COMPOUND
Bis(2-chloroethyl)ether 4-Chlorophenyl phenylether 2-Nitrophenol
1,3-Dichlorobenzene * Fluorene 2,4-Dimethylphenol
1,2-Dichlorobenzene Azobenzene 2,4-Dichlorophenol
1,4-Dichlorobenzene Hexachlorobenzene 4-Chloro-3-Methylphenol
Bis(2-chloroisopropyl)ether * Phenanthrene 2,4,6-Trichlorophenol
N-Nitrosodi-n-propylamine Anthracene 2,4-Dinitrophenol
Hexachloroethane Dibutyl phthalate * 4-Nitrophenol
Nitrobenzene * Fluoranthene 2-Methyl-4,6-Dinitrophenol
Isophorone * Pyrene Pentachlorophenol
Bis(2-chloroethoxy)methane * Butylbenzyl phthalate
1,2,4-Trichlorobenzene 3,3'-Dichlorobenzidine ADDITIONAL COMPOUNDS:

* Naphthalene * Benzo(a)anthracene 1-Methylnaphthalene
Hexachlorobutadiene Chrysene * Acetophenone
2-Chloronaphthalene * Bis(2-ethylhexyl)phthalate * Diphenylamine

* Dimethyl phthalate * Di-n-octyl phthalate 2-Aminonaphthalene

* 2,6-Dinitrotoluene Benzo(b)fluoranthene * 1-Nitropyrene

* Acenaphthylene Benzo(k)fluoranthene 2,5-Diphenyloxazole
Acenaphthene * Benzo(a)pyrene * 2-Nitronaphthalene

* 2,4-Dinitrotoluene Ideno(1,2,3-cd)pyrene

* Diethyl phthalate * Dibenzo(a,h)anthracene OTHER COMPOUNDS:
Benzidine Benzo(g,h,i)perylene * 2 Methylnaphthalene
4-Bromophenyl phenyl ether * N-Nitrosodiphenylamine 2-&/or 3-Methylphenol
N-nitrosodimethylamine * Phenol * 4-Methylphenol
Hexachlorocyclopentadiene 2-Chlorophenol 2,4,5-Trichlorophenol

b. Metals to be Analyzed Using Method 6010

* Copper * ¢ Barium * « Cadmium

¢ Lead * o Nickel * o Aluminum
* o Chromium * o Potassium * ¢ Calcium

¢ Mercury * o Zinc ¢ Titanium

c. Nitroaromatics and Nitramines to be Analyzed Using HPLC USEPA Method 8330

e HMX * Nitrobenzene (Surrogate)
¢ RDX * o 2,4,6-Trinitrotoluene

¢ 1,3,5-Trinitrobenzine « 2-AM-Dinitrotoluene

¢ 1,3 Dinitrobenzine * 2,4 Dinirotoluene

* - Indicates Commonality to BANGBOX SERIES Lists



APPENDIX D
BASELINE LABORATORY REPORT FOR CAMP CLAIBORNE

The following laboratory report details the results for the baseline samples collected at
Camp Claiborne on 4/11/95. Also included is the chain of custody document for the baseline
samples.
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APPENDIX E
FIRST DETONATION LABORATORY REPORT
FOR CAMP CLAIBORNE

The following laboratory report details the results for the first detonation samples collected
at Camp Claiborne on 6/27/95. Also included is the chain of custody document for these samples.
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SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 - 205 / 536-8110

06/09/1995
Laboratory Report
Client: Nichols Research Corporation Attn: Tom Martin
4040 S. Memorial Parkway
Huntsville, AL 35815
Sample ID: 9504110929 Lap. No.: 1418-1035-01
Date Received: 04/13/19%5 Date Sampled: 1895-04-11
Purchase Order No.: FP38502013 Time Sampled: NA
Parameter Results Method Analyst Date Time
Copper (T) < 0.01 mg/L 5010 af 04-14-95 1200
Lead (T) < 0.06 mg/L 5010 af 04-14-95 1200
Chromium (T) < 0.01 mg/L 6010 af 04-14-95 1200
Mercury (T) < 0.08 mg/L 5010 af 04-14~95 1200
Barium (T) 0.07 mg/L 6G10 af 04-14-95 1200
Nickel (T) < 0.05 mg/L 6010 af J4-14-85 1200
Potassium (T) < 0.50 mg/L 6010 af 04-14-85 1200
Zinc (T) < 0.0l mg/L 6010 af 24-14-95 1200
Cadmium (T) < 0.01 mg/L 6010 af 04-14-95 1200
Aluminum (T) 5.21 mg/L 6010 aft 04-14-95 1400
Calcium (T) 4.05 mg/L 5010 at 04-14-95 1200
Titanium (T) 0.12 mg/L €010 af 04-14-95 1200

Method Sources
EPA-Test Methods for Evaluating Solid Waste, SW-846 3rd Ed.
EPA-Methods for Chemical Analysis of Water and Wastes (1983)
Standard Methods for the Examination of Water and Waste-
water, 18th Ed.
40 CFR Part 136
NIOSH Manual of Analytical Methods (1984)

TESTING - RESEARCH - DEVELOPMENT - CONSULTING



SouthEastern

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-01
Sample Description: 950411 0929 Date Received: 4/13/95
Matrix : WATER Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95

MDL1 Conc2 MDL1 Conc2

Compounds ug/L ug/L Compounds ug/L ug/L
Bis(2-chloroethyl)ether 24 BMDL |4-Chlorophenyl phenylether 24 BMDL
1,3-Dichlorobenzene 24 BMDL |Fluorene 24 BMDL
1,2-Dichlorobenzene 24 BMDL |Azobenzene 24 BMDL
1,4-Dichlorobenzene 24 BMDL |Hexachlorobenzene 24 BMDL
Bis(2-chloroisopropyl)ether 24 BMDL |Phenanthrene 24 BMDL
N-Nitrosodi-n-propylamine 24 BMDL |Anthracene 24 BMDL
Hexachloroethane 24 BMDL |Dibutyl phthalate 24 BMDL
Nitrobenzene 24 BMDL |Fluoranthene 24 BMDL
Isophorone 24 BMDL |Pyrene 24 BMDL
Bis(2-chloroethoxy)methane 24 BMDL |Butylbenzyl phthalate 24 BMDL
1,2,4-Trichlorobenzene 24 BMDL 3,3-Dichlorobenzidine 24 BMDL
Naphthalene 24 BMDL |Benzo(a)anthracene 24 BMDL
Hexachlorobutadiene 24 BMDL |Chrysene 24 BMDL
2-Chloronaphthalene 24 BMDL |Bis(2-ethylhexyl)phthalate 24 BMDL
Dimethyl phthalate 24 BMDL [Di-n-octyl phthalate 24 BMDL
2,6-Dinitrotoluene 24 BMDL |Benzo(b)fluoranthene 24 BMDL
Acenaphthylene 24 BMDL |Benzo(k)tluoranthene 24 BMDL
Acenaphthene 24 BMDL |Benzo(a)pyrene 24 BMDL
2,4-Dinitrotoluene 24 BMDL |Indeno(1,2,3-cd)pyrene 24 BMDL
Diethyl phthalate 24 BMDL |Dibenzo(a,h)anthracene 24 BMDL
Benzidine 49 BMDL |Benzo{g,h,i)perylene 24 BMDL
4-Bromophenyl phenyl ether 24 BMDL |N-Nitrosodiphenylamine 24 BMDL
N-nitrosodimethylamine 24 BMDL |OTHER COMPOUNDS:**
Hexachlorocyclopentadiene 24 BMDL |2-Methylnaphthalene 24 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit /B ( /L

Nitrobenzene-D5 70 2 BMDL=Below Method
2-Fluorobiphenyl 74 Detection Limit
Terphenyl-dl4 95 3 ND= Not Determined Date: 6~ ‘lﬁs

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 + 205 / 536-8110
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BASE/NEUTRAL-ACID COMPOUNDS

SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-01
Sample Description: 950411 0929 Date Received: 4/13/95
Matrix : WATER Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95

MDL1 Conc2 Additional MDL1 Conc2

Compounds ug/L ug/l, Compounds ug/L ug/L
Phenol 24 BMDL |1-Methylnaphthalene 24 BMDL
2-Chlorophenol 24 BMDL |Acetophenone 24 BMDL
2-Nitrophenol 24 BMDL |Diphenylamine 24 BMDL
2,4-Dimethylphenol 24 BMDL {2-Aminonaphthalene 24 BMDL
2,4-Dichlorophenol 24 BMDL |1-Nitropyrene 24 BMDL
4-Chloro-3-Methylphenol 24 BMDL |[2,5-Diphenyloxazole 24 BMDL
2,4,6-Trichlorophenol 24 BMDL [2-Nitronaphthalene 24 BMDL
2,4-Dinitrophenol 122 BMDL
4-Nitrophenol 122 BMDL
2-Methyl-4,6-Dinitrophenol 122 BMDL
Pentachlorophenol 122 BMDL
OTHER COMPOUNDS:
2- &/or 3-Methylphenol 24 BMDL
4-Methylphenol 24 BMDL
2,4,5-Trichlorophenol 24 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit D G2

Phenol-d6 21 2 BMDL=Below Method
2-Fluorophenol 31 Detection Limit
2,4,6-Tribromophenol 32 3 ND= Not Determined Date: N2 “WS

Comments:

* Presence indicated, but less than method detection limit.

** Tentatively identified and quantitatively estimated.

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 - 205 / 536-8110
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SouthEastern

ANALYTICAL SERVICES, INC.

Nitroaromatics and Nitramines by HPLC

USEPA Method 8330
Client Name: Nichols Research Corporation Date Analyzed: 5/17/95
Client ID: 9504110929 Date Received: 4/13/95
SEAS ID: 1418-1035-01 Date Extracted: 4/18/95

Compound MDL Conc

ug/L ug/L

HMX 0.012 <MDL
RDX 0.018 <MDL
1,3,5-TNB 0.020 <MDL
1,3-DNB 0.008 4170
NB 0.009 <MDL
Tetryl 0.019 NR
2,4,6-TNT 0.013 <MDL
2-Am-DNT 0.015 <MDL
4-Am-DNT 0.008 NR
2,4-DNT (0.049 <MDL
2,6-DNT 0.036 NR
2-NT 0.020 NR
4-NT 0.042 NR
3-NT 0.034 NR

Comments: NR = Not Requested

Analyst: Elise Tallman
Approved: />< /b\\

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 « 205 / 536-8110
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SouthEastern

A

ANALYTICAL SERVICES, INC.

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 - 205 / 536-8110

06/09/1995
Laboratory Report
Client: Nichols Research Corporation Attn: Tom Martin
4040 S. Memorial Parkway
Huntsville, AL 35815
Sample ID: 9504110835 Lap. No.: 1418-1035-02
Date Received: 04/13/1995 Date Sampled: 1995-04-11
Purchase COrder No.: FP9502013 Time Sampled: NA
Parameter Results Method Analyst Date Time
Copper (T) 5.10 mg/kg 6010 af 04-14-95 1200
Lead (T) 5.88 mg/kg 6010 af 04-14-55 1200
Chromium (T) 7.15 mg/kg 5010 af 04-14-95 1200
Mercury (T) < 0.83 mg/kg 6010 af 04-14-55 1200
Barium (T) 38 mg/kg 6010 af 04-14~-395 1200
Nickel (T) 2.81 mg/kg 6010 af 04-14-95 1200
Potassium (T) 237 mg/kg 6010 af 04-14-95 1200
Zinc (T) 13 mg/kg 6010 af 04-14-95 1200
Cadmium (T) 0.08 mg/kg 6010 af 04-14-95 1200
Aluminum (T) 6.40 mg/kg €010 af 04-14-95 1200
Calcium (T) 509 mg/kg 6010 at J4-14-85 1200
Titanium (T) 27.1 mg/kg 6010 af 04-14-95 1200

Method Sources
EPA-Test Methods for Evaluating Solid Waste, SW-846 3rd Ed.
EPA-Methods for Chemical Analysis of Water and Wastes (1983)
Standard Methods for the Examination of Water and Waste-—
water, 18th Ed.
40 CFR Part 136
NIOSH Manual of Analytical Methods (1984)

TESTING - RESEARCH - DEVELOPMENT - CONSULTING



SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-02
Sample Description: 950411 0935 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95

MDL1 Conc2 MDL1 Conc2

Compounds ugKg | _ugKg Compounds __ ugKe | ugKg
Bis(2-chloroethyl)ether 330 BMDL |4-Chlorophenyl phenylether 330 BMDL
1,3-Dichlorobenzene 330 BMDL |Fluorene 330 BMDL
1,2-Dichlorobenzene 330 BMDIL |Azobenzene 330 BMDL
1,4-Dichlorobenzene 330 BMDL |Hexachlorobenzene 330 BMDL
Bis(2-chloroisopropyl)ether 330 BMDL |Phenanthrene 330 BMDL
N-Nitrosodi-n-propylamine 330 BMDL |Anthracene 330 BMDL
Hexachloroethane 330 BMDL |Dibutyl phthalate 330 BMDL
Nitrobenzene 330 BMDL |Fluoranthene 330 BMDL
Lsophorone 330 BMDL |Pyrene 330 BMDL
Bis(2-chloroethoxy)methane 330 BMDL |Butylbenzyl phthalate 330 BMDL
1,2,4-Trichlorobenzene 330 BMDL |3,3-Dichlorobenzidine 330 BMDL
Naphthalene 330 BMDL |Benzo(a)anthracene 330 BMDL
Hexachlorobutadiene 330 BMDL |Chrysene 330 BMDL
2-Chloronaphthalene 330 BMDL |Bis(2-ethythexyl)phthalate 330 BMDL
Dimethyl phthalate 330 BMDL |Di-n-octyl phthalate 330 BMDL
2,6-Dinitrotoluene 330 BMDL |Benzo(b)fluoranthene 330 BMDL
Acenaphthylene 330 BMDL |Benzo(k)fluoranthene 330 BMDL
Acenaphthene 330 BMDL |Benzo(a)pyrene 330 BMDL
2,4-Dinitrotoluene 330 BMDL |Indeno(1,2,3-cd)pyrene 330 BMDL
Diethyl phthalate 330 BMDL |Dibenzo(a,h)anthracene 330 BMDL
Benzidine 660 BMDL |Benzo(g,h,i)perylene 330 BMDL
4-Bromophenyl phenyl ether 330 BMDL |N-Nitrosediphenylamine 330 BMDL
N-nitrosodimethylamine 330 BMDL |OTHER COMPOUNDS:**
Hexachlorocyclopentadiene 330 BMDL [2-Methylnaphthalene 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit /D ( 2N

Nitrobenzene-D5 45 2 BMDL=Below Method
2-Fluorobiphenyl 54 Detection Limit .
Terphenyl-dl4 99 3 ND= Not Determined Date: iR N

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.

1004 OSTER DR., SUITE 1 « HUNTSVILLE, ALABAMA 35816 - 205 / 536-8110
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SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-02
Sample Description: 950411 0935 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95

MDL1 Conc2 Additional MDL1 Conc2

Compounds ug/Kg ug/Kg Compounds ug/Kg ug/Kg |
Phenol 330 BMDL |1-Methylnaphthalene 330 BMDL
2-Chlorophenol 330 BMDL |Acetophenone 330 BMDL
2-Nitrophenol 330 BMDL |Diphenylamine 330 BMDL
2,4-Dimethylphenol 330 BMDL {2-Aminonaphthalene 330 BMDL
2,4-Dichlorophenol 330 BMDL |1-Nitropyrene 330 BMDL
4-Chloro-3-Methylphenol 330 BMDL |2,5-Diphenyloxazole 330 BMDL
2,4,6-Trichlorophenol 330 BMDL |2-Nitronaphthalene 330 BMDL
2,4-Dinitrophenol 1650 BMDL
4-Nitrophenol 1650 BMDL
2-Methyl-4,6-Dinitrophenol 1650 BMDL
Pentachlorophenol 1650 BMDL
OTHER COMPOUNDS:
2- &/or 3-Methylphenol 330 BMDL
4-Methylphenol 330 BMDL
2,4,5-Trichlorophenol 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit /)( PN

Phenol-d6 49 2 BMDL=Below Method
2-Fluorophenol 59 Detection Limit
2,4,6-Tribromophenol 63 3 ND= Not Determined Date: =~ '\ 5

Comments: * Presence indicated, but less than method detection limit,
** Tentatively identified and quantitatively estimated.

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 « 205 / 536-8110
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SouthEastern

ANALYTICAL SERVICES, INC.

Nitroaromatics and Nitramines by HPLC

USEPA Method 8330
Client Name: Nichols Research Corporation Date Analyzed: 5/17/95
Client ID: 9504110935 Date Received: 4/13/95
SEAS ID: 1418-1035-02 Date Extracted: 4/18/95

Compound MDL Conce

ug/Kg ug/Kg

HMX 26.1 <MDL
RDX 40.6 <MDL
1,3,5-TNB 45.8 <MDL
1,3-DNB 17.1 <MDL
NB 20.6 <MDL
Tetryl 421 NR
2,4,6-TNT 30.1 <MDL
2-Am-DNT 34.1 <MDL
4-Am-DNT 175 NR
2,4-DNT 111 <MDL
2,6-DNT 81.3 NR
2-NT 447 NR
4-NT 95.3 NR
3-NT 76.3 NR

Comments: NR = Not Requested

Analyst: Elise Tallman
Approved: /3 ( /b\"ﬁ

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 - 205 / 536-8110
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SouthEastern

A

ANALYTICAL SERVICES, INC.

1004 OSTER DR., SUITE 1 » HUNTSVILLE, ALABAMA 35816 - 205 / 536-8110

06/09/1995
Laboratory Report
Client: Nichols Research Corporaticn Attn: Tom Martin
4040 S. Memorial Parkway
Huntsville, AL 35815
Sample ID: 9504110940 Lab. No.: 1418-1035-03
Date Received: 04/13/1995 Date Sampled: 1995-04-11
Purchase Order No.: FP9502013 Time Sampled: NA
Parameter Results Method Analyst Date Time
Copper (T) 1.88 mg/kg 6010 af 04-14-95 1200
Lead (T) 5.39 mg/kg 6010 af 04-14-95 1200
Chromium (T) 1.71 mg/kg 6010 af 04-14-95 1200
Mercury (T) < 0.73 mg/kg 6010 af 04-14-95 1200
Barium (T) 19.9 mg/kg 6010 af 04-14-85 1200
Nickel (T) 0.46 mg/kg 6010 af 04-14-385 1200
Potassium (T) 57.9 mg/kg 6010 af 04-14-95 1200
Zinc (T) 7.86 mg/kg 6010 at 04-14-95 1200
Cadmium (T) 0.05 mg/kg 6010 aft 04-14-95 1200
Aluminum (T) 1560 mg/kg 5010 af 04-14-95 1200
Calcium (T) 143 mg/kg 65010 af 04-14-95 1200
Titanium (T) 17 mg/kg 6010 af 04-14~95 1200

Method Sources
EPA-Test Methods for Evaluating Solid Waste, SW-846 3rd E4.
EPA-Methods for Chemical Analysis of Water and Wastes (1983)
Standard Methods for the Examination of Water and Waste—
water, 18th Ed.
40 CFR Part 136
NIOSH Manual of Analytical Methods (1984)

TESTING - RESEARCH - DEVELOPMENT « CONSULTING
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SouthEastern

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-03
Sample Description: 950411 0940 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95

MDL1 Cone2 MDL1 Conc2

Compounds ug/Kg ug/Kg Compounds ug/Kg ug/Keg |
Bis(2-chloroethyl)ether 330 BMDL |4-Chlorophenyl phenylether 330 BMDL
1,3-Dichlorobenzene 330 BMDL |Fluorene 330 BMDL
1,2-Dichlorobenzene 330 BMDL |Azobenzene 330 BMDL
1,4-Dichlorobenzene 330 BMDL |Hexachlorobenzene 330 BMDL
Bis(2-chloroisopropyl)ether 330 BMDL |Phenanthrene 330 BMDL
N-Nitrosodi-n-propylamine 330 BMDL |Anthracene 330 BMDL
Hexachloroethane 330 BMDL |Dibutyl phthalate 330 BMDL
Nitrobenzene 330 BMDL |Fluoranthene 330 BMDL
Isophorone 330 BMDL |Pyrene 330 BMDL
Bis(2-chloroethoxy)methane 330 BMDL |Butylbenzyl phthalate 330 BMDL
1,2,4-Trichlorobenzene 330 BMDL |3,3-Dichlorobenzidine 330 BMDL
Naphthalene 330 BMDL |Benzo(a)anthracene 330 BMDL
Hexachlorobutadiene 330 BMDL |Chrysene 330 BMDL
2-Chloronaphthalene 330 BMDL |Bis(2-ethylhexyl)phthalate 330 BMDL
Dimethy! phthalate 330 BMDL |Di-n-octyl phthalate 330 BMDL
2,6-Dinitrotoluene 330 BMDL |Benzo(b)fluoranthene 330 BMDL
Acenaphthylene 330 BMDL |Benzo(k)fluoranthene 330 BMDL
Acenaphthene 330 BMDL {Benzo{a)pyrene 330 BMDL
2,4-Dinitrotoluene 330 BMDL |Indeno(1,2,3-cd)pyrene 330 BMDL
Diethyl phthalate 330 BMDL |Dibenzo(a,h)anthracene 330 BMDL
Benzidine 660 BMDL |Benzo(g,h,i)perylene 330 BMDL
4-Bromophenyl phenyl ether 330 BMDL [N-Nitrosodiphenylamine 330 BMDL
N-nitrosodimethylamine 330 BMDL |OTHER COMPOUNDS:**
Hexachlorocyclopentadiene 330 BMDL |2-Methylnaphthalene 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit /) (2~

Nitrobenzene-D5 54 2 BMDL=Below Method
2-Fluorobiphenyl 56 Detection Limit -
Terphenyl-dl4 130 3 ND= Not Determined Date: ot

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 + 205 / 536-8110
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SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625
Client : Nichols Research Corporation Laboratory No: 1418-1035-03
Sample Description: 950411 0940 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95
MDL1 Conc2 Additional MDL1 Cone2
Compounds u ug/Kg Compounds ug/Kg ug/Kg |
Phenol 330 BMDL |1-Methylnaphthalene 330 BMDL
2-Chlorophenol 330 BMDL |[Acetophenone 330 BMDL
2-Nitrophenol 330 BMDL |Diphenylamine 330 BMDL
2,4-Dimethylphenol 330 BMDL |[2-Aminonaphthalene 330 BMDL
2,4-Dichlorophenol 330 BMDL |1-Nitropyrene 330 BMDL
4-Chloro-3-Methylphenol 330 BMDL |2,5-Diphenyloxazole 330 BMDL
2,4,6-Trichlorophenol 330 BMDL |2-Nitreonaphthalene 330 BMDL
2,4-Dinitrophenol 1650 BMDL
4-Nitrophenol 1650 BMDL
2-Methyl-4,6-Dinitrophenol 1650 BMDL
Pentachlorophenol 1650 BMDL
OTHER COMPOUNDS:
2- &/or 3-Methylphenol 330 BMDL
4-Methylphenol 330 BMDL
2,4,5-Trichlorophenol 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit ’@( /)\

Phenol-dé6 53 2 BMDL=Below Methad

2-Fluorophenol 63 Detection Limit

2,4,6-Tribromophenol 70 3 ND= Not Determined Date:_& ~13vy

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 - 205 / 536-8110
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SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

Nitroaromatics and Nitramines by HPLC

USEPA Method 8330
Client Name: Nichols Research Corporation Date Analyzed: 5/17/95
Client ID: 9504110940 Date Received: 4/13/95
SEAS ID: 1418-1035-03 Date Extracted: 4/18/95
Compound MDL Conc

ug/Kg ug/Kg
HMX 26.1 <MDL
RDX 40.6 <MDL
1,3,5-TNB 45.8 <MDL
1,3-DNB 17.1 <MDL
NB 20.6 <MDL
Tetryl 421 NR
2,4,6-TNT 30.1 <MDL
2-Am-DNT 34.1 <MDL
4-Am-DNT 17.5 NR
2,4-DNT 111 <MDL
2,6-DNT 81.3 NR
2-NT 447 NR
4-NT 95.3 NR
3-NT 76.3 NR

Comments: NR = Not Requested

Analyst: Elise Tall
Ap;r{)ied: e maliman /> < /b\"‘\

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 + 205 / 536-8110
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SouthEastern

A

ANALYTICAL SERVICES, INC.

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 - 205 / 536-8110

06/09/1995
Laboratory Report
Client: Nichols Research Corporation Attn: Tom Martin
4040 S§. Memorial Parkway
Huntsville, AL 35815
Sample ID: 9504110943 Lak. No.: 1418-1035-04
Date Received: 04/13/1995 Date Sampled: 199%5-04-13%
purchase Qrder No.: FP9502013 Time Sampled: HNA
Parameter Results Methcd Analyst Date Time
Copper (T) 3.40 mg/kg 6010 af 04-14-95 1200
Lead (T) 9.55 mg/kg 6C10 af 04-14-95 1200
Chromium (T) 2.10 mg/kg 5010 at 04-14-95 1200
Mercury (T) < 0.80 mg/kg 5010 af 34-14-95 1200
Barium (T) 63.1 mg/kg 6010 af 04-14-85 1200
Nickel (T) 0.83 mg/kg 601C at 04-14-95 1200
Potassium (T) 119 mg/kg 601C af 04-14-95 1200
zinc {T) 7.54 mg/kg 601C af 04-14~95 1200
Cadmium (T) 2.07 mg/kg 5010 af 04-14-95 12C0
Aluminum (T) 2020 mg/kg 6010 aft 04-14-95 1200
Calcium (T) 463 mg/kg 5010 at 04-14-95 1200
Titanium (T) 22.9 mg/kg 5010 aft 64-14~95 1200

Method Sources
EPA-Test Methcds for Evaluating Solid Waste, SW-846 3rd Ed.
EPA-Methods for Chemical Analysis of Water and Wastes (1983)
Standard Methods for the Examination of Water and Waste-
water, 18th Ed.
40 CFR Part 136
NIOSH Manual of Analytical Methods (1984)

TESTING - RESEARCH - DEVELOPMENT - CONSULTING
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SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-04
Sample Description: 950411 0943 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95

MDL1 Conc2 MDL1 Conc2

Compounds ug/Keg Le/Ke Compounds ug/Kg ug/Kg |
Bis(2-chloroethyl)ether 330 BMDL [4-Chlorophenyl phenylether 330 BMDL
1,3-Dichlorobenzene 330 BMDL |Fluorene 330 BMDL
1,2-Dichlorobenzene 330 BMDL |Azobenzene 330 BMDL
1,4-Dichlorobenzene 330 BMDL |Hexachlorobenzene 330 BMDL
Bis(2-chloroisopropyl)ether 330 BMDL |Phenanthrene 330 BMDL
N-Nitrosodi-n-propylamine 330 BMDL [Anthracene 330 BMDL
Hexachloroethane 330 BMDL [Dibutyl phthalate 330 942
Nitrobenzene 330 BMDL {Fluoranthene 330 BMDL
Isophorone 330 BMDL (Pyrene 330 BMDL
Bis(2-chloroethoxy)methane 330 BMDL |Butylbenzyl phthalate 330 1172
1,2,4-Trichlorobenzene 330 BMDL |3,3-Dichlorobenzidine 330 BMDL
Naphthalene 330 BMDL |Benzo(a)anthracene 330 BMDL
Hexachlorobutadiene 330 BMDL |Chrysene 330 BMDL
2-Chloronaphthalene 330 BMDL |Bis(2-ethylhexyl)phthalate 330 734
Dimethyl phthalate 330 BMDL [Di-n-octyl phthalate 330 BMDL
2,6-Dinitrotoluene 330 BMDL |Benzo(b)fluoranthene 330 BMDL
[Acenaphthylene 330 BMDL |{Benzo(k)fluoranthene 330 BMDL
Acenaphthene 330 BMDL |Benzo(a)pyrene 330 BMDL
2,4-Dinitrotoluene 330 BMDL |Indeno(1,2,3-cd}pyrene 330 BMDL
Diethyl phthalate 330 BMDL |Dibenzo(a,h)anthracene 330 BMDL
Benzidine 660 BMDL |Benzo(g,h,i)perylene 330 BMDL
4-Bromophenyl phenyl ether 330 BMDL |N-Nitrosodiphenylamine 330 BMDL
N-nitrosodimethylamine 330 BMDL |OTHER COMPOUNDS:**
Hexachlorocyclopentadiene 330 BMDL |2-Methylnaphthalene 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit /b < /\\

Nitrobenzene-D5 49 2 BMDL=Below Method
2-Fluorobiphenyl 60 Detection Limit
Terphenyl-di4 139 3 ND= Not Determined Date: L~ N3

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.
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SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625
Client : Nichols Research Corporation Laboratory No: 1418-1035-04
Sample Description: 950411 0943 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95
MDL1 Conc2 Additional MDL1 Conc2
Compounds ug/Kg ug/Kg Compounds ug/Kg ug/Kg |
Phenol 330 BMDL |[1-Methylnaphthalene 330 BMDL
2-Chlorophenol 330 BMDL [Acetophenone 330 BMDL
2-Nitrophenol 330 BMDL |[Diphenylamine 330 BMDL
2,4-Dimethylphenol 330 BMDL |2-Aminonaphthalene 330 BMDL
2,4-Dichlorophenol 330 BMDL |1-Nitropyrene 330 BMDL
4-Chloro-3-Methyiphenol 330 BMDL |2,5-Diphenyloxazole 330 BMDL
2,4,6-Trichlorophenol 330 BMDL |2-Nitronaphthalene 330 BMDL
2,4-Dinitrophenol 1650 BMDL
4-Nitrophenol 1650 BMDL
2-Methyl-4,6-Dinitrophenol 1650 BMDL
Pentachlorophenol 1650 BMDL
OTHER COMPOUNDS:
2- &/or 3-Methylphenol 330 BMDL
4-Methylphenol 330 BMDL
2,4,5-Trichlorophenol 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit / /)

Phenol-dé 42 2 BMDL=Below Method ( /)’\
2-Fluorophenol 56 Detection Limit -
2,4,6-Tribromophenol 53 3 ND= Not Determined Date: 5713843

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.
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SouthEastern

AHIY

ANALYTICAL SERVICES, iNC.

Nitroaromatics and Nitramines by HPLC

USEPA Method 8330

Client Name: Nichols Research Corporation

Client ID: 9504110943
SEAS ID: 1418-1035-04

Date Analyzed: 5/17/95
Date Received: 4/13/95
Date Extracted: 4/18/95

Compound MDL Conc
ug/Kg ug/Kg
HMX 26.1 <MDL
RDX 40.6 <MDL
1,3,5-TNB 45.8 <MDL
1,3-DNB 17.1 <MDL
NB 20.6 <MDL
Tetryl 42.1 NR
2,4,6-TNT 30.1 <MDL
2-Am-DNT 34.1 <MDL
4-Am-DNT 175 NR
2,4-DNT 111 <MDL
2,6-DNT 81.3 NR
2-NT 447 NR
4-NT 95.3 NR
3-NT 76.3 NR
Comments: NR = Not Requested
Analyst: Elise Tallman )
Approved: / /-> < o~
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A

ANALYTICAL SERVICES, INC.

1004 OSTER DR., SUITE 1 » HUNTSVILLE, ALABAMA 35816 - 205 / 536-8110

C6/059/1995
Laboratory Report
Client: Nichols Research Corperation Attn: Tom Martin
4040 S. Memorial Parkway
Euntsville, AL 35815
Sample ID: 9504110947 Leb. No.: 1418-1035-05

Date Received: 04/13/19%5 Date Sampled: 1995-04-11

Purchase Order No.: FP9502013 Time Sampled: NA

Parameter Results Method ana.yst Date Time
Copper (T) 3.05 mg/kg 5010 af 04-14-95 1200
Lead (T) 4.36 mg/kg 6010 af 04-14-95 1200
Chromium (T) 1.78 mg/kg 6010 af 04-14-95 1200
Mercury (T) < (.66 mg/kg 6010 af 04-14-55 1200
Baraum (T) 24.8 mg/kg 6010 at 04-14-95 1200
Nickel (T) 0.47 mg/kg 5010 af 04-14-95 1200
Potassium (T) 70.5 mg/kg €010 af 04-14-95 1200
Zinc (T) 2.72 mg/kg 6010 af 04-14-95 1200
Cadmium (T) 0.03 mg/kg 601C af 04-14-95 1200
Aluminum (T) 1760 mg/kg 6010 af 04-14-95 1200
Calcium (T) 383 mg/kg 5010 at 04-14-95 1200
Titanium (T) 20.2 mg/kg 5010 af 04-14-95 1200

Method Scurces
EPA-Test Methods for Evaluating Solid Waste, $W-846 3rd Ed.
EPA-Methods for Chemical Analysis of Watzr and Wastes (1983)
Sstandard Methods for the Examination of Water and Waste-—
water, 18th Ed.
40 CFR Part 136
NTIOSH Manual of Analyt-cal Methods (1984)

TESTING - RESEARCH - DEVELOPMENT - CONSULTING
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SouthEastern

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-05
Sample Description: 950411 0947 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95

MDL1 Conc2 MDL1 Conc2

Compounds ug/Kg ug/Kg Compounds ug/Ka u
Bis(2chloroethyl)ether 330 BMDL |4-Chlorophenyl phenylether 330 BMDL
1,3-Dichlorobenzene 330 BMDL |Fluorene 330 BMDL
1,2-Dichlorobenzene 330 BMDL |Azobenzene 330 BMDL
1,4-Dichlorobenzene 330 BMDL |Hexachlorobenzene 330 BMDL
Bis(2-chloroisopropyl)ether 330 BMDL |Phenanthrene 330 BMDL
N-Nitrosodi-n-propylamine 330 BMDL |Anthracene 330 BMDL
Hexachloroethane 330 BMDL |Dibutyl phthalate 330 BMDL
Nitrobenzene 330 BMDL |Fluoranthene 330 BMDL
Isophorone 330 BMDL |Pyrene 330 BMDL
Bis(2-chloroethoxy)methane 330 BMDL |Butylbenzyl phthalate 330 BMDL
1,2,4-Trichlorobenzene 330 BMDL |3,3-Dichlorobenzidine 330 BMDL
Naphthalene 330 BMDL |Benzo(a)anthracene 330 BMDL
Hexachlorobutadiene 330 BMDL |Chrysene 330 BMDL
2-Chloronaphthalene 330 BMDL |Bis(2-ethylhexyl)phthalate 330 BMDL
Dimethyl phthalate 330 BMDL |Di-n-octyl phthalate 330 BMDL
2,6-Dinitrotoluene 330 BMDL |Benzo(b){luoranthene 330 BMDL
Acenaphthylene 330 BMDL |Benzo{k)fluoranthene 330 BMDL
Acenaphthene 330 BMDL |Benzo(a)pyrene 330 BMDL
2,4-Dinitrotoluene 330 BMDL |Indeno(1,2,3-cd)pyrene 330 BMDL
Diethyl phthalate 330 BMDL ([Dibenzo(ah)anthracene 330 BMDL
Benzidine 660 BMDL |Benzo(g,h,i)perylene 330 BMDL
4-Bromophenyl phenyl ether 330 BMDL |N-Nitrosodiphenylamine 330 BMDL
N-nitrosodimethylamine 330 BMDL |OTHER COMPOUNDS:**
Hexachlorocyclopentadiene 330 BMDL |2-Methylnaphthalene 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit /> < /)\

Nitrobenzene-D5 56 2 BMDL=Below Method
2-Fluorobiphenyl 58 Detection Limit
Terphenyl-dl4 155 3 ND= Not Determined Date: -~ ia3

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.
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SouthEastern

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625
Client : Nichols Research Corporation Laboratory No: 1418-1035-05
Sample Description: 950411 0947 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95
MDL1 Conc2 Additional MDL1 Conc2
Compounds u/Kg ug/Kg Compounds ug/Kg ug/Kg |
Phenol 330 BMDL |l-Methylnaphthalene 330 BMDL
2-Chlorophenol 330 BMDL |Acetophenone 330 BMDL
2-Nitrophenol 330 BMDL |Diphenylamine 330 BMDL
2,4-Dimethylphenol 330 BMDL {2-Aminonaphthalene 330 BMDL
2,4-Dichlorophenol 330 BMDL |[1-Nitropyrene 330 BMDL
4-Chloro-3-Methylphenol 330 BMDL |[2,5-Diphenyloxazole 330 BMDL
2,4,6-Trichlorophenol 330 BMDL |2-Nitronaphthalene 330 BMDL
2,4-Dinitrophenol 1650 BMDL
4-Nitrophenol 1650 BMDL
2-Methyl-4,6-Dinitrophenol 1650 BMDL
Pentachlorophenol 1650 BMDL
OTHER COMPOUNDS:
2- &/or 3-Methylphenol 330 BMDL
4-Methylphenol 330 BMDL
2,4,5-Trichlorophenol 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit n ( S

Phenol-d6 51 2 BMDL=Below Method

2-Fluorophenol 59 Detection Limit

2,4,6-Tribromophenol 78 3 ND= Not Determined Date: ¢~ /343

Comments: * Presence indicated, but less than method detection Hmit.
** Tentatively identified and quantitatively estimated.
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SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

Nitroaromatics and Nitramines by HPLC

USEPA Method 8330

Client Name: Nichols Research Corporation

Client ID: 9504110947
SEAS ID: 1418-1035-05

Date Analyzed: 5/17/95
Date Received: 4/13/95
Date Extracted: 4/18/95

Compound MDL Cone
ug/Kg ug/Kg
HMX 26.1 <MDL
RDX 40.6 <MDL
1,3,5-TNB 45.8 <MDL
1,3-DNB 17.1 <MDL
NB 20.6 <MDL
Tetryl 42.1 NR
2,4,6-TNT 30.1 <MDL
2-Am-DNT 34.1 <MDL
4-Am-DNT 17.5 NR
2,4-DNT 111 <MDL
2,6-DNT 81.3 NR
2-NT 44.7 NR
4.-NT 95.3 NR
3-NT 76.3 NR
Comments: NR = Not Requested
Analyst: Elise Tallman
Approved: /-> < Sy

7
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SouthEastern

A

ANALYTICAL SERVICES, INC.

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 « 205 / 536-8110

06/09/1995
Laboratory Report
Client: Nichols Research Corporation Attn: Tom Martin
4040 S. Memorial Parkway
Huntsville, AL 35815
Sample ID: 9504110954 Lab. No.: 1418-1035-06
Cate Received: 04/13/1995% Date Sampled: 1995-04-11
Purchase Order No.: FP9502013 Time Sampled: NA
Parameter Results Method Analyst Date Time
Copper (T} 0.9%4 mg/kg 5010 at 04-14-95 1200
Lead (T) 3.70 mg/kg 6010 af 04-14-95 1200
Chromium (T) 1.28 mg/kg 5010 af 04-14~385 1200
Mercury (T) < 0.89 mg/kg £91C at 04-14-95 1200
Barium (T) 24.4 mg/kg 5010 at 04-14-85 1200
Nickel (T) 0.3% mg/kg 5010 af 04-14-95 1200
Potassium (T) 82.1 mg/kg 65010 af 04-14-95 1200
Zinc (T) 2.13 ng/kyg 65010 at 04-14-95 1200
Cadmium (T) 0.05 mg/kg 6010 aft 04-14-95 1200
Aluminum (T) 184C mg/kg 6010 af 04-14-95 1200
Calcium (T) 144 mg/kg 6010 af 04-14-95 1200
Tizanium {(T) 12.8 mg/kg 6010 af 34-14-95 1200

Method Sources
EPA-Test Methods for Evaluating Solid Waste, SW-846 3rd Ed.
EPA-Methods for Chemical Analysis of Water and Wastes (1983)
Standard Methods fcr the Examination of Water and Waste—
water, 18th Ed.
40 CFR Part 136
NIOSH Manual cf Analytical Methods (1984)

TESTING - RESEARCH - DEVELOPMENT - CONSULTING
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SouthEastern

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-08
Sample Description: 950411 0954 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95

MDL1 Conc2 MDL1 Conc2

Compounds ug/Kg ug/Kg Compounds ug/Kg ug/Ke |
Bis(2-chlorcethyl)ether 330 BMDL (4-Chlorophenyl phenylether 330 BMDL
1,3-Dichlorobenzene 330 BMDL |Fluorene 330 BMDL
1,2-Dichlorobenzene 330 BMDL |Azobenzene 330 BMDL
1,4-Dichlorobenzene 330 BMDL |Hexachlorobenzene 330 BMDL
Bis(2-chloroisopropyljether 330 BMDL |Phenanthrene 330 BMDL
N-Nitrosodi-n-propylamine 330 BMDL {Anthracene 330 BMDL
Hexachloroethane 330 BMDL |[Dibutyl phthalate 330 BMDL
Nitrobenzene 330 BMDL (Fluoranthene 330 BMDL
Isophorone 330 BMDL |[Pyrene 330 BMDL
Bis(2-chloroethoxy)methane 330 BMDL |Butylbenzyl phthalate 330 BMDL
1,2,4-Trichlorobenzene 330 BMDL |3,3'-Dichlorobenzidine 330 BMDL
Naphthalene 330 BMDL |Benzo(a)anthracene 330 BMDL
Hexachlorobutadiene 330 BMDL |Chrysene 330 BMDL
2-Chloronaphthalene 330 BMDL |[Bis(2-ethylhexyl)phthalate 330 BMDL
Dimethyl phthalate 330 BMDL [Di-n-octyl phthalate 330 BMDL
2,6-Dinitrotoluene 330 BMDL |[Benzo(b)fluoranthene 330 BMDL
Acenaphthylene 330 BMDL |Benzo(k)fluoranthene 330 BMDL
Acenaphthene 330 BMDL {Benzo{a)pyrene 330 BMDL
2,4-Dinitrotoluene 330 BMDL (Indeno(1,2,3-cd)pyrene 330 BMDL
Diethyl phthalate 330 BMDL [Dibenzo(a,h)anthracene 330 BMDL
Benzidine 660 BMDL |Benzo(g,h,i)perylene 330 BMDL
4-Bromophenyl phenyl ether 330 BMDL |N-Nitrosodiphenylamine 330 BMDL
N-nitrosodimethylamine 330 BMDL |OTHER COMPOUNDS:**
Hexachloracyclopentadiene 330 BMDL {2-Methylnaphthalene 330 BMDL
Reviewed by:
SURROGATE RECOVERIES [ % REC 1 MDL=Method Detection
Limit /) ( N

Nitrobenzene-D5 50 2 BMDL=Below Method
2-Fluorobiphenyl 49 Detection Limit
Terphenyl-dl4 123 3 ND= Not Determined Date:_&~13~8 3

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.
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SouthEastern

ANALYTICAL SERVICES. INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-06
Sample Description: 950411 0954 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95

MDL1 Conc2 Additional MDL1 Conc2

Compounds ug/Kg ug/Kg Compounds ug/Kg ug/Kg |
Phenol 330 BMDL |1-Methylnaphthalene 330 BMDL
2-Chlorophenol 330 BMDL |Acetophenone 330 BMDL
2-Nitrophenol 330 BMDL |Diphenylamine 330 BMDL
2,4-Dimethylphenol 330 BMDL |2-Aminonaphthalene 330 BMDL
2,4-Dichlorophenol 330 BMDL |1-Nitropyrene 330 BMDL
4-Chloro-3-Methylphenol 330 BMDL |2,5-Diphenyloxazole 330 BMDL
2,4,6-Trichlorophenol 330 BMDL |2-Nitronaphthalene 330 BMDL
2,4-Dinitrophenol 1650 BMDL
4-Nitrophenol 1650 BMDL
2-Methyl-4,6-Dinitrophenaol 1650 BMDL
Pentachlorophenol 1650 BMDL
OTHER COMPOUNDS:
2- &/or 3-Methylphenol 330 BMDL
4-Methylphenol 330 BMDL
2,4,5-Trichlorophenol 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit

Phenol-d6 49 2 BMDL=Below Method /D( I~
2-Fluorophenol 60 Detection Limit
2,4,6-Tribromophenol 58 3 ND= Not Determined Date: S™13w &

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.
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SouthEastern

ANALYTICAL SERVICES, INC.

Nitroaromatics and Nitramines by HPLC

USEPA Method 8330
Client Name: Nichols Research Corporation Date Analyzed: 5/17/95
Client ID: 9504110954 Date Received: 4/13/95
SEAS ID: 1418-1035-06 Date Extracted: 4/18/95
Compound MDL Cone

ug/Kg ug/Ke
HMX 26.1 <MDL
RDX 40.6 <MDL
1,3,5-TNB 45.8 <MDL
1,3-DNB 17.1 <MDL
NB 20.6 <MDL
Tetryl 42.1 NR
2,4,6-TNT 30.1 <MDL
2-Am-DNT 34.1 <MDL
4-Am-DNT 17.5 NR
2,4-DNT 111 <MDL
2,6-DNT 81.3 NR
2-NT 447 NR
4-NT 95.3 NR
3-NT 76.3 NR

Comments: NR = Not Requested

Analyst: Elise Tallman
Approved: Q < %

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 « 205 / 536-8110

E-25



SouthEastern

A

ANALYTICAL SERVICES, INC.

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 « 205 / 536-8110

06/09/1995
Laboratory Report
Client: Nichols Research Corporation Attn: Tom Martin
4040 s. Memorial Parkway
Huntsville, AL 35815
Sample ID: 9504110957 Lab. No.: 1418-1035-07
Date Received: 04/13/1995 Date Sampled: 1995-04-11
Purchase Order No.: FP9502013 Time Sampled: NA
Parameter Results Method Analyst Date Time
Copper (T) 1.43 mg/kg 6010 af 04-14-95 1200
Lead (T) 4.55 mg/kg 5010 aft 04-14-95 1200
Chromium (T) 1.39 mg/kg 6010 af 04-14-95 1200
Mercury (T) < 0.83 mg/kg 6010 at 04-14-95 1200
Barium (T) 24.1 mg/kg 6010 at 34-14-95 12C0
Nickel (T) 0.52 mg/kg 6010 af 04-14-95 1200
Potassium (T) 70.1 mg/kg 6010 af 04-14-395 1200
Zinc (T) 3.39% mg/kg 6010 af 04-14-95 1200
Cadmium (T) 0.06 mg/kg 5010 af 04-14-95 1200
Aluminum (T) 1520 mg/ka 5010 af C4-14-95 1200
Calcium (T) 143 mg/kqg 6010 af 04-14-95 1200
Titanium (T) 14.6 mg/kg 6010 af 04-14~95 1200

Method Sources
EPA-Test Methods for Evaluating Solid Waste, SW-846 3rd Ed.
EPA-Methods for Chemical Analysis of Water and Wastes (1983)
Standard Methods for the Examination of Water and Waste-—
water, 18th Ed.
40 CFR Part 136
NIOSH Manual of Analytical Methods (1984)
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SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-07
Sample Description: 950411 0957 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95

MDL1 Conc2 MDL1 Conc2

Compounds ug/Kg ug/Kg Compounds u/Kg ug/Kg |
Bis(2-chloroethyl)ether 330 BMDL |4-Chlorophenyl phenylether 330 BMDL
1,3-Dichlorobenzene 330 BMDL |{Fluorene 330 BMDL
1,2-Dichlorobenzene 330 BMDL |[Azobenzene 330 BMDL
1,4-Dichlorobenzene 330 BMDL |Hexachlorobenzene 330 BMDL
Bis(2-chloroisopropyl)ether 330 BMDL |Phenanthrene 330 BMDL
N-Nitrosodi-n-propylamine 330 BMDL |Anthracene 330 BMDL
Hexachloroethane 330 BMDL |Dibutyl phthalate 330 BMDL
Nitrobenzene 330 BMDL |Fluoranthene 330 BMDL
Isophorone 330 BMDL |Pyrene 330 BMDL
Bis(2-chloroethoxy)methane 330 BMDL |Butylbenzyl phthalate 330 BMDL
1,2,4-Trichlorobenzene 330 BMDL |3,3-Dichlorobenzidine 330 BMDL
Naphthalene 330 BMDL ([Benzo(a)anthracene 330 BMDL
Hexachlorobutadiene 330 BMDL |Chrysene 330 BMDL
2-Chloronaphthalene 330 BMDL |Bis(2-ethylhexyl)phthalate 330 BMDL
Dimethyl phthalate 330 BMDL |[Di-n-octyl phthalate 330 BMDL
2,6-Dinitrotoluene 330 BMDL |Benzo(b)luoranthene 330 BMDL
Acenaphthylene 330 BMDL |Benzo(k)fluoranthene 330 BMDL
 Acenaphthene 330 BMDL |Benzo{a)pyrene 330 BMDL
2,4-Dinitrotoluene 330 BMDL {Indeno(1,2,3-cd)pyrene 330 BMDL
Diethyl phthalate 330 BMDL |Dibenzo(a,h)anthracene 330 BMDL
Benzidine 660 BMDL |Benzo(g,h,i)perylene 330 BMDL
4-Bromophenyl phenyl ether 330 BMDL {N-Nitrosodiphenylamine 330 BMDL
N-nitrosodimethylamine 330 BMDL |OTHER COMPOUNDS:**
Hexachlorocyclopentadiene 330 BMDL |2-Methylnaphthalene 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection ,
Limit / 3 ¢/

Nitrobenzene-D5 64 2 BMDL=Below Method
2-Fluorobiphenyl 67 Detection Limit
Terphenyl-dl4 142 3 ND= Not Determined Date: (g S

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.
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SouthEastern

AHTY

ANALYTICAL SERVICES. INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625
Client : Nichols Research Corporation Laboratory No: 1418-1035-07
Sample Description: 950411 0957 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95
MDL1 Conc2 Additional MDL1 Conc2
Compounds ug/Kg u/Kg Compounds ug/Kg ug/Kg |
Phenol 330 BMDL [1-Methylnaphthalene 330 BMDL
2-Chlorophenol 330 BMDL |Acetophencne 330 BMDL
2-Nitrophenol 330 BMDL |Diphenylamine 330 BMDL
2,4-Dimethylphenol 330 BMDL |2-Aminonaphthalene 330 BMDL
2,4-Dichlorophenol 330 BMDL |1-Nitropyrene 330 BMDL
4-Chloro-3-Methylphenol 330 BMDL |2,5-Diphenyloxazole 330 BMDL
2,4,6-Trichlorophenol 330 BMDL |[2-Nitronaphthalene 330 BMDL
2,4-Dinitrophenol 1650 BMDL
4-Nitrophenol 1650 BMDL
2-Methyl-4,6-Dinitrophenol 1650 BMDL
Pentachlorophenol 1650 BMDL
OTHER COMPOUNDS:
2- &/or 3-Methylphenol 330 BMDL
4-Methylphenol 330 BMDL
2,4,5-Trichlorophenol 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit /3 < /3\

Phenol-d6 58 2 BMDL=Below Method

2-Fluorophenol 67 Detection Limit

2,4,6-Tribromophenol 79 3 ND= Not Determined Date: R >

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.
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SouthEastern

AHTY

ANALYTICAL SERVICES. INC.

Nitroaromatics and Nitramines by HPLC

USEPA Method 8330
Client Name: Nichols Research Corporation Date Analyzed: 5/17/95
Client ID: 9504110957 Date Received: 4/13/95
SEAS ID: 1418-1035-07 Date Extracted: 4/18/95
Compound MDL Conc

ug/Kg ug/Kg
HMX 26.1 <MDL
RDX 40.6 <MDL
1,3,5-TNB 45.8 <MDL
1,3-DNB 17.1 <MDL
NB 20.6 <MDL
Tetryl 42.1 NR
2,4,6-TNT 30.1 <MDL
2-Am-DNT 34.1 <MDL
4-Am-DNT 175 NR
2,4-DNT 111 <MDL
2,6-DNT 81.3 NR
2-NT 44.7 NR
4-NT 95.3 NR
3-NT 76.3 NR

Comments: NR = Not Requested

Analyst: Elise Tallman
Approved: /3 ( /b\
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ANALYTICAL SERVICES, INC.

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 « 205 / 536-8110

06/09/1995
Laboratory Report
Client: Nichols Research Corporation Attn: Tem Martin
4040 S. Memorial Parkway
Huntsville, AL 35815
Sample ID: 9504111003 Lab. No.: 1418-1035-08
Date Received: 04/13/1995 Date Sampled: 1995-04-11
Purchase Order No.: FP9502013 Time Sampled: NA
Parameter Results Method Analyst Date Time
Copper (T) 0.61 mg/kg 5010 af 04-14-95 1200
Lead (T) 3.71 mg/kg 5010 af 04-14-95 1200
Chromium (T) 2.32 mg/kg 6010 at 04-14-95 1200
Mercury (T) < 0.87 mg/kg 5010 af 04-14-95 1200
Barium (T) 17.1 mg/kg 6010 af 04-14~-95 1200
Nickel (T) 0.80 mg/L 6010 at 04-14-95 1200
Potassium (T) 102 mg/L 6010 af 04-14-95 1200
Zinc (T) 3.34 mg/kg 6010 af 04-14-95 1200
Cadmium (T) 0.04 mg/kg 6010 af 04-14-95 1200
Aluminum (T) 1890 mg/kg 6010 af 04-14-95 1200
Calcium (T) 13% mg/ka 5010 af 04-14-95 1200
Titanium (T) 25.5 mg/kg 6010 af 04-14-95 1200

Method Sources
EPA-Test Methods for Evaluating Solid Waste, 3W-846 3rd Ed.
EPA-Methods for Chemical Analysis of Water and Wastes (1983)
Standard Methods for the Examination of Water and Waste-—
water, 18th Ed.
40 CFR Part 136
NIOSH Manual of Analytical Methods (1984)
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SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-08
Sample Description: 950411 1003 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95

MDL1 Conc2 MDL1 Conc2

Compounds ug/Kg ug/Kg Compounds ng/Kg ug/Kg |
Bis(2-chloroethyl)ether 330 BMDL [4-Chlorophenyl phenylether 330 BMDL
1,3-Dichlorobenzene 330 BMDL (Fluorene 330 BMDL
1,2-Dichlorobenzene 330 BMDL [Azobenzene 330 BMDL
1,4-Dichlorobenzene 330 BMDL |Hexachlorobenzene 330 BMDL
Bis(2-chloroisopropyl)ether 330 BMDL |Phenanthrene 330 BMDL
N-Nitrosodi-n-propylamine 330 BMDL [Anthracene 330 BMDL
Hexachloroethane 330 BMDL |Dibutyl phthalate 330 BMDL
Nitrobenzene 330 BMDL |Fluoranthene 330 BMDL
Isophorone 330 BMDL |Pyrene 330 BMDL
Bis(2-chloroethoxy)methane 330 BMDL |Butylbenzyl phthalate 330 BMDL
1,2,4-Trichlorobenzene 330 BMDL |3,3-Dichlorobenzidine 330 BMDL
Naphthalene 330 BMDL |Benzo(a)anthracene 330 BMDL
Hexachlorobutadiene 330 BMDL |Chrysene 330 BMDL
2-Chloranaphthalene 330 BMDL |Bis(2-ethylhexyl)phthalate 330 BMDL
Dimethyl phthalate 330 BMDL |Di-n-octyl phthalate 330 BMDL
2,6-Dinitrotoluene 330 BMDL |Benzol(b)fluoranthene 330 BMDL
Acenaphthylene 330 BMDL |Benzo(k)fluoranthene 330 BMDL
Acenaphthene 330 BMDL |Benzo{a)pyrene 330 BMDL
2,4-Dinitrotoluene 330 BMDL |Indeno(1,2,3-cd)pyrene 330 BMDL
Diethyl phthalate 330 BMDL [Dibenzo(a,h)anthracene 330 BMDL
Benzidine 660 BMDL |Benzo(g,h,i)perylene 330 BMDL
4-Bromophenyl phenyl ether 330 BMDL |N-Nitrosodiphenylamine 330 BMDL
N-nitrosodimethylamine 330 BMDL [OTHER COMPOUNDS:**
Hexachlorocyclopentadiene 330 BMDL |2-Methylnaphthalene 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit " 2N

Nitrobenzene-D5 36 2 BMDL=Below Method
2-Fluorobiphenyl 43 Detection Limit L~ -
Terphenyl-dl4 148 3 ND= Not Determined Date: )

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.
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06/09/1995
Laporatory Report
Client: Nichols Research Corporation Attn: Tom Martin
4040 S. Memorial Parkway
Huntsville, AL 35815
Sample ID: 9504111020 Lab. No.: 1418-1035-09
Date Received: 04/13/1995 Date Sampled: 1995-04-11
Purchase Order No.: FP9502013 Time Sampled: NA
Parameter Results Method Analyst Date Time
Copper (T) 1.56 mg/kg 6010 aft 04-14-95 1200
Lead (T) 11 mg/kg 5010 at 04-14-95 1200
Chromium (T) 2.37 mg/kg €010 at 04-14-85 1200
Mercury (T) 4.69 mg/kg £01¢ af 04-14-95 1200
Barium (T) 21 mg/kg 6010 af 04-14-95 1200
Nickel (T) 1.31 mg/kg 6010 af 04-14-95 1200
Potassium (T) 85.2 mg/kg 6010 af 04-14-95 1200
Zinc (T) 5.07 mg/kg 6010 af 04-14-95 1200
Cadmium (T) 0.52 mg/kg 6010 af 04-14-95 1200
Aluminum (T) 1670 mg/kg 5010 af 04-14-95 1200
Calcium (T) 128 mg/kg 5010 af 04-14-95 1200
Titanium (T) 22.2 mg/kg 5010 af 04-14-95 1200

Method Sources
EPA-Test Methods for Evaluating Sclid Waste, SW-846 3rd Ed.
EPA-Methods for Chemical Analysis of Water and Wastes (1983)
Standard Methods for the Examination of Water and Waste—
water, 1l8th Ed.
40 CFR Part 136
NICSH Manual of Analytical Metheods (1984)
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AHTY

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-09
Sample Description: 950411 1020 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/26/95

MDL1 Conc2 MDL1 Conc2

Compounds ug/Kg ug/Kg Compounds ug/Kg | ug/Kg |
Bis(2-chloroethyl)ether 330 BMDL |4-Chlorophenyl phenylether 330 BMDL
1,3-Dichlorobenzene 330 BMDL |Fluorene 330 BMDL
1,2-Dichlorobenzene 330 BMDL |Azobenzene 330 BMDL
1,4-Dichlorobenzene 330 BMDL |[Hexachlorobenzene 330 BMDL
Bis(2-chloroisopropyl)ether 330 BMDL {Phenanthrene 330 BMDL
N-Nitrosodi-n-propylamine 330 BMDL [Anthracene 330 BMDL
Hexachloroethane 330 BMDL |Dibutyl phthalate 330 BMDL
Nitrobenzene 330 BMDL |Fluoranthene 330 BMDL
Isophorone 330 BMDL |Pyrene 330 BMDL
Bis(2-chloroethoxy)methane 330 BMDL |Butylbenzyl phthalate 330 BMDL
1,2,4-Trichlorobenzene 330 BMDL |3,3-Dichlorobenzidine 330 BMDL
Naphthalene 330 BMDL (Benzo(a)anthracene 330 BMDL
Hexachlorobutadiene 330 BMDL |Chrysene 330 BMDL
2-Chloronaphthalene 330 BMDL |Bis(2-ethylhexyl)phthalate 330 BMDL
Dimethyl phthalate 330 BMDL |Di-n-octyl phthalate 330 BMDL
2,6-Dinitrotoluene 330 BMDL [Benzo(b)fluoranthene 330 BMDL
Acenaphthylene 330 BMDL [Benzo(k)luoranthene 330 BMDL
Acenaphthene 330 BMDL |Benzo(alpyrene 330 BMDL
2,4-Dinitrotoluene 330 BMDL |Indeno(1,2,3-cd)pyrene 330 BMDL
Diethyl phthalate 330 BMDL |Dibenzo(a,h)anthracene 330 BMDL
Benzidine 660 BMDL |Benzo(g,h,i)perylene 330 BMDL
4-Bromophenyl phenyl ether 330 BMDL |N-Nitrosodiphenylamine 330 BMDL
N-nitrosodimethylamine 330 BMDL |OTHER COMPOUNDS:**
Hexachlorocyelopentadiene 330 BMDL |2-Methylnaphthalene 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit Q< @™

Nitrobenzene-D5 18 2 BMDL=Below Method
2-Fluorobiphenyl 14 Detection Limit
Terphenyl-di4 29 3 ND= Not Determined Date: S~ 13

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.
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ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-09
Sample Description: 950411 1020 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/26/95

MDL1 Conc2 Additional MDL1 Conc2

Compounds ug/Kg ug/Kg Compounds ug/Kg ug/Keg |
Phenol 330 BMDL |1-Methylnaphthalene 330 BMDL
2-Chlorophenol 330 BMDL |[Acetophenone 330 BMDL
2-Nitrophenol 330 BMDL |Diphenylamine 330 BMDL
2,4-Dimethylphenol 330 BMDL |2-Aminonaphthalene 330 BMDL
2,4-Dichlorophenol 330 BMDL |1-Nitropyrene 330 BMDL
4-Chloroe-3-Methylphenol 330 BMDL |2,5-Diphenyloxazole 330 BMDL
2,4,6-Trichlorophenol 330 BMDL (2-Nitrenaphthalene 330 BMDL
2,4-Dinitrophenol 1650 BMDL
4-Nitrophenol 1650 BMDL
2-Methyl-4,6-Dinitrophenol 1650 BMDL
Pentachlorophenol 1650 BMDL
OTHER COMPOUNDS:
2- &/or 3-Methylphenol 330 BMDL
4-Methylphenol 330 BMDL
2,4,5-Trichlerophenol 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit O( PN

Phenol-d6 18 2 BMDL=Below Method
2-Fluorophenol 17 Detection Limit
2,4,6-Tribromophenoi 19 3 ND= Not Determined Date:_ £ ™18\ 7

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.
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SouthEastern

ANALYTICAL SERVICES. INC.

Nitroaromatics and Nitramines by HPLC

USEPA Method 8330
Client Name: Nichols Research Corporation Date Analyzed: 5/17/95
Client ID: 9504111020 Date Received: 4/13/95
SEAS ID: 1418-1035-09 Date Extracted: 4/18/95
Compound MDL Conc

ug/Kg ug/Kg
HMX 26.1 <MDL
RDX 40.6 <MDL
1,3,5-TNB 45.8 <MDL
1,3-DNB 17.1 <MDL
NB 20.6 <MDL
Tetryl 42.1 NR
2,4,6-TNT 30.1 <MDL
2-Am-DNT 34.1 <MDL
4-Am-DNT 17.5 NR
2,4-DNT 111 <MDL
2,6-DNT 81.3 NR
2-NT 44.7 NR
4-NT 95.3 NR
3-NT 76.3 NR

Comments: NR = Not Requested

Analyst: Elise Tallman
Approved: /—)L /a\
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ANALYTICAL SERVICES, INC.

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 - 205 / 536-8110

06/09/1995
Laboratory Report
Client: Nichols Research Corporation Attn: Tem Martin
4040 S. Memorial Parkway
Huntsville, AL 35815
Sample ID: 9504111026 Lab. No.: 1418-1035-10
Date Received: 04/13/1985 Date Sampled: 19%5-04-11
Purchase Order No.: FP3502013 Time Sampled: NA
Parameter Results Method Analyst Date Time
Copper (T) 2.34 mg/kg 6010 af 04-14-95 1200
Lead (T) 4.97 mg/kg 601¢C af 04-14-95 1200
Chromium (T) 5.64 mg/kg 6010 aft 04-14-95 1200
Mercury (T) < 0.80 mg/kg 6010 af 04-14-95 1200
Barium (T) 31.1 mg/kg €010 af 04-14~95 1200
Nickel (T) 3.87 mg/kg 6010 af 04-14-95 1200
Potassium (T) 234 mg/kg 6010 af 04-14-95 1200
Zinc (T) 12.1 mg/kg 6010 af 04-14-95% 1200
Cadmium (T) 0.07 mg/kqg 5010 af 04-14-95 1200
Aluminum (T) 4150 mg/kg 65010 af 04-14-95 1200
Calcium (T) 500 mg/kg 6010 at 04-14-95 1200
Titanium (T) 62.6 mg/kg 5010 af 04-14-95 1200

Method Scurces
EPA-Test Methods for Evaluating Solid Waste, S5iW-846 3rd Ed.
EPA-Methods for Chemical Analysis of Water and Wastes (1983)
Standard Methods for the Examination of Water and Waste—
water, 18th Ed.
40 CFR Part 136
NIOSH Manual of Analytical Methods (1984)
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AHTY

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625
Client : Nichols Research Corporation Laboratory No: 1418-1035-10
Sample Description: 950411 1026 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/26/95
MDL1 Conc2 MDL1 Conc2
Compounds ug/Kg ug/Kg Compounds ug/Kg ug/Kg
Bis(2-chloroethyl)ether 330 BMDL |4-Chlorophenyl phenylether 330 BMDL
1,3-Dichlorobenzene 330 BMDL |Fluorene 330 BMDL
1,2-Dichlorebenzene 330 BMDL |Azobenzene 330 BMDL
1,4-Dichlorobenzene 330 BMDL |Hexachlorobenzene 330 BMDL
Bis(2-chloroisopropyl)ether 330 BMDL |Phenanthrene 330 BMDL
N-Nitrosodi-n-propylamine 330 BMDL |Anthracene 330 BMDL
Hexachloroethane 330 BMDL |Dibutyl phthalate 330 BMDL
Nitrobenzene 330 BMDL |Fluoranthene 330 BMDL
Isophorone 330 BMDL |Pyrene 330 BMDL
Bis(2-chloroethoxy)methane 330 BMDL |Butylbenzyl phthalate 330 BMDL
1,2,4-Trichlorobenzene 330 BMDL |3,3-Dichlorobenzidine 330 BMDL
Naphthalene 330 BMDL |Benzo(a)anthracene 330 BMDL
Hexachlorobutadiene 330 BMDL |Chrysene 330 BMDL
2-Chloronaphthalene 330 BMDL ([Bis(2-ethylhexyl)phthalate 330 BMDL
Dimethyl phthalate 330 BMDL |Di-n-octyl phthalate 330 BMDL
2,6-Dinitrotoluene 330 BMDL |Benzo(b){luoranthene 330 BMDL
Acenaphthylene 330 BMDL |Benzo{k)fluoranthene 330 BMDL
Acenaphthene 330 BMDL |Benzo(a)pyrene 330 BMDL
2,4-Dinitrotoluene 330 BMDL |Indeno(1,2,3-cd)pyrene 330 BMDL
Diethyl phthalate 330 BMDL |Dibenzo{ah)anthracene 330 BMDL
Benzidine 660 BMDL |Benzo(g,h,i)perylene 330 BMDL
4-Bromophenyl phenyl ether 330 BMDL [N-Nitrosodiphenylamine 330 BMDL
N-nitrosodimethylamine 330 BMDL |OTHER COMPOUNDS:**
Hexachlorocyclopentadiene 330 BMDL |2-Methylnaphthalene 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit 7D < T~
Nitrobenzene-D5 31 2 BMDL=Below Method
2-Fluorobiphenyl 30 Detection Limit -
‘Terphenyl-dl4 54 3 ND= Not Determined Date: &>’ 8 M)

Comments:

* Presence indicated, but less than method detection limit.

** Tentatively identified and quantitatively estimated.
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AHTY

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625
Client : Nichols Research Corporation Laboratory No: 1418-1035-10
Sample Description: 950411 1026 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/26/95
MDL1 Conc2 Additional MDL1 Conc2
Compounds ug/Kg ug/Kg Compounds ug/Kg ugKg |
Phenol 330 BMDL |[1-Methylnaphthalene 330 BMDL
2-Chlorophenol 330 BMDL |Acetophencne 330 BMDL
2-Nitrophenol 330 BMDL |Diphenylamine 330 BMDL
2,4-Dimethylphenol 330 BMDL |2-Aminonaphthalene 330 BMDL
2,4-Dichlerophenol 330 BMDL |1-Nitropyrene 330 BMDL
4-Chloro-3-Methylphenal 330 BMDL |[2,5-Diphenyloxazole 330 BMDL
2,4,6-Trichlorophenol 330 BMDL |[2-Nitronaphthalene 330 BMDL
2,4-Dinitrophenol 1650 BMDL
4-Nitrophenol 1650 BMDL
2-Methyl-4,6-Dinitrophenol 1650 BMDL
Pentachlorophenol 1650 BMDL
OTHER COMPOUNDS:
2- &/or 3-Methylphenol 330 BMDL
4-Methylphenol 330 BMDL
2,4,5-Trichlorophenol 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit D IErN

Phenol-d6 31 2 BMDL=Below Method

2-Fluorophenol 31 Detection Limit

2,4,6-Tribromophenol 33 3 ND= Not Determined Date: Li3ey )

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.
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ANALYTICAL SERVICES, INC.

Nitroaromatics and Nitramines by HPLC

USEPA Method 8330
Client Name: Nichols Research Corporation Date Analyzed: 5/17/95
Client ID: 9504111026 Date Received: 4/13/95
SEAS ID: 1418-1035-10 Date Extracted: 4/18/95
Compound MDL Conce

ug/Kg ug/Kg
HMX 26.1 <MDL
RDX 40.6 <MDL
1,3,5-TNB 45.8 <MDL
1,3-DNB 17.1 <MDL
NB 20.6 <MDL
Tetryl 42.1 NR
2,4,6-TNT 30.1 <MDL
2-Am-DNT 34.1 <MDL
4-Am-DNT 17.5 NR
2,4-DNT 111 <MDL
2,6-DNT 81.3 NR
2-NT 44.7 NR
4-NT 95.3 NR
3-NT 76.3 NR

Comments: NR = Not Requested
Analyst: Elise Tallman

Approved: 1/5 < S —e
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06/09/1995

Laboratory Report

Client: Nichols Research Corporation Attn: Tom Martin
4040 S. Memorial Parkway
Huntsville, AL 35815
Sample ID: 9504111035 Lab. No.: 1418-1035-11

Date Received: 04/13/1995
Purchase Order No.: FP950201323

Date Sampled: 13995-04-11
Time Sampled: NA

Parameter Results Method Analyst Date Time
Copper (T) 1.29 mg/kg 5010 at 04-14-95 1200
Lead (T) 4.11 mg/kg 6010 aft 04-14-95 1200
Chromium (T) 1.73 mg/kg 65010 af 04-14-95 1200
Mercury (T) < 0.97 mg/kg 6010 aft 04-14-95 1200
Barium (T) 34.2 mg/kg 6010 af 04-14-95 1200
Nickel (T) 1.20 mg/kg 6010 af 04-14-95 1200
Potassium (T) 75.7 mg/kg 6010 af 04-14-95 1200
Zinc (T) 3.25 mg/kg 6010 af 04-14-95 1200
Cadmium (T) < 0.12 mg/kg 6010 aft 04-14-95 1200
Aluminum (T) 1810 mg/kqg 6010 af 04-14-95 1200
Calcium (T) 322 mg/kg 6010 af 04-14-95 1200
Titanium (T) 25.7 mg/kg 6010 af 04-14-9E5 1200

Method Sources
EPA-Test Methods for Evaluating Solid Waste, SW-846 3rd Ed.
EPA-Methods for Chemical Analysis of Water and Wastes (1983)
Standard Methods for the Examination of Water and Waste-
water, 18th Ed.
40 CFR Part 136

NIOSH Manual of Analytical Methods (1984)
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AHTY

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEFPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-11
Sample Description: 950411 1035 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: EF. Parks Date Analyzed: 04/26/95

MDL1 Conc2 MDL1 Conc2

Compounds ug/Kg ug/Kg Compounds ug/Kg uo/Ke |
Bis(2-chloroethyllether 330 BMDL |4-Chlorophenyl phenylether 330 BMDL
1,3-Dichlorobenzene 330 BMDL |Fluorene 330 BMDL
1,2-Dichlorobenzene 330 BMDL (Azobenzene 330 BMDL
1,4-Dichlorobenzene 330 BMDL |Hexachlorobenzene 330 BMDL
Bis(2-chloroisopropyl)ether 330 BMDL }Phenanthrene 330 BMDL
N-Nitrosodi-n-propylamine 330 BMDL [Anthracene 330 BMDL
Hexachloroethane 330 BMDL |Dibutyl phthalate 330 BMDL
Nitrobenzene 330 BMDL |Fluoranthene 330 BMDL
Isophorone 330 BMDL (Pyrene 330 BMDL
Bis(2-chloroethoxy)methane 330 BMDL |{Butylbenzyl phthalate 330 BMDL
1,2,4-Trichlorobenzene 330 BMDL {3,3-Dichlorobenzidine 330 BMDL
Naphthalene 330 BMDL [Benzo(a)anthracene 330 BMDL
Hexachlorobutadiene 330 BMDL |[Chrysene 330 BMDL
2-Chloronaphthalene 330 BMDL |Bis(2-ethylhexyl)phthalate 330 BMDL
Dimethyl phthalate 330 BMDL |Di-n-octyl phthalate 330 BMDL
2,6-Dinitrotoluene 330 BMDL |Benzo(b)fluoranthene 330 BMDL
Acenaphthylene 330 BMDL |Benzo(k)fluoranthene 330 BMDL
Acenaphthene 330 BMDL |Benzo(a)pyrene 330 BMDL
2,4-Dinitrotoluene 330 BMDL |Indeno(1,2,3-cd)pyrene 330 BMDL
Diethyl phthalate 330 BMDL |Dibenzo(ah)anthracene 330 BMDL
Benzidine 660 BMDL |Benzo(g,h,i)perylene 330 BMDL
4-Bromophenyl phenyl ether 330 BMDL (N-Nitrosodiphenylamine 330 BMDL
N-nitrosodimethylamine 330 BMDL |OTHER COMPOUNDS:**
Hexachlorocyclopentadiene 330 BMDL |2-Methylnaphthalene 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit O( TN

Nitrobenzene-D5 25 2 BMDL=Below Method
2-Fluorobiphenyl 22 Detection Limit
Terphenyl-dl4 66 3 ND= Not Determined Date: 6~ N5

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.
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AHTY

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-11
Sample Description: 950411 1035 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: EF. Parks Date Analyzed: 04/26/95

MDL1 Conc2 Additional MDL1 Conc2

Compounds ugKg | ugKg Compounds ug/Kg ug/Kg |
Phenol 330 BMDL |1-Methylnaphthalene 330 BMDL
2-Chlorophenol 330 BMDL [Acetophencne 330 BMDL
2-Nitrophenal 330 BMDL |Diphenylamine 330 BMDL
2,4-Dimethylphenol 330 BMDL |2-Aminonaphthalene 330 BMDL
2,4-Dichlorophenol 330 BMDL |1-Nitropyrene 330 BMDL
4-Chloro-3-Methylphenol 330 BMDL (2,5-Diphenyloxazole 330 BMDL
2,4,6-Trichlorophenol 330 BMDL |2-Nitronaphthalene 330 BMDL
2,4-Dinitrophenol 1650 BMDL
4-Nitrophenol 1650 BMDL
2-Methyl-4,6-Dinitrophenol 1650 BMDL
Pentachlorophenol 1650 BMDL
OTHER COMPOUNDS:
2- &/or 3-Methylphenol 330 BMDL
4-Methylphenol 330 BMDL
2,4,5-Trichlorophenol 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit NISN

Phenol-dé 30 2 BMDL=Below Method
2-Fluorophenol 25 Detection Limit
2,4,6-Tribromophenol 24 3 ND= Not Determined Date: G~ )3‘45

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.
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ANALYTICAL SERVICES, INC.

Nitroaromatics and Nitramines by HPLC

USEPA Method 8330
Client Name: Nichols Research Corporation Date Analyzed: 5/17/95
Client ID: 9504111035 Date Received: 4/13/95
SEAS ID: 1418-1035-11 Date Extracted: 4/18/95
Compound MDL Cone

ug/Kg ug/Ke
HMX 26.1 <MDL
RDX 40.6 <MDL
1,3,5-TNB 458 <MDL
1,3-DNB 17.1 <MDL
NB 20.6 <MDL
Tetryl 42.1 NR
2,4 6-TNT 30.1 <MDL
2-Am-DNT 34.1 <MDL
4-Am-DNT 17.5 NR
2,4-DNT 111 <MDL
2,6-DNT 81.3 NR
2-NT 44.7 NR
4-NT 95.3 NR
3-NT 76.3 NR

Comments: NR = Not Requested

Analyst: Elise Tallman
Approved: /3 < ST~

1004 OSTER DR, SUITE 1 - HUNTSVILLE, ALABAMA 35816 - 205 / 536-8110

E-43



SouthEastern

A

ANALYTICAL SERVICES, INC.
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06/09/1695
Laborazory Repor:
Client: Nichols Research Corporation Attn: Tom Martin
4040 S. Memorial Parkway
Huntsville, AL 35815
Sample ID: 9504111036 Lab. No.: 1418~1035-12
Date Received: 04/13/1995 Date Sampled: 1995-04-11
Purchase Order No.: FP9502013 Time Sampled: NA
Parameter Results Method Analyst Date Time
Copper (T) 3.47 mg/kg 6010 af 04~14-95 1200
Lead (T) 8.45 mg/kg 6010 aft 04-14-95 1200
Chromium (T) 8.38 mg/kg 6010 af 04-14-95 1200
Mercury (T) < 1.06 mg/kg 6010 af 04-14-95 1200
Barium (T) 62 mg/kg 6010 af 04-14-95 1200
Nickel (T) 6.22 mg/kg 6010 af 04-14-95 1200
Potassium (T) 298 mg/kg 5010 af 04~-14-95 1200
Zinc (T) 20.2 mg/kg 5010 af 04-14-95 1200
Cadmium (T) 0.21 mg/kg 5010 af 04-14-95 1200
Aluminum (T) 7.30 mg/kg 6010 at 04-14-395 1200
Calcium (T) 1270 mg/kg 6010 af 04-14-35 1200
Titanium (T) 27.1 mg/kg 6010 af 04-14-95 1200

Method Sources
EPA-Test Methods for Evaluating Solid Waste, SW-846 3rd Ed.
EPA-Methods for Chemical Analysis of Water and Wastes (1983)
Standard Methods for the Examination of Water and Waste—
water, 18th Ed.
40 CFR Part 136
NIOSH Manual of Analytical Methods (1984)

TESTING - RESEARCH - DEVELOPMENT - CONSULTING



SouthEastern

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625
Client : Nichols Research Corporation Laboratory No: 1418-1035-12
Sample Description: 950411 1036 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/26/95
MDL1 Conc2 MDL1 Conc2
Compounds ug/Kg ug/Kg Compounds u ug/Kg
Bis(2-chloroethyl)ether 330 BMDL (4-Chlorophenyl phenylether 330 BMDL
1,3-Dichlorobenzene 330 BMDL {Fluorene 330 BMDL
1,2-Dichlorobenzene 330 BMDL |Azobenzene 330 BMDL
1,4-Dichlorobenzene 330 BMDL |Hexachlorobenzene 330 BMDL
Bis(2-chloroisopropyl)ether 330 BMDL |Phenanthrene 330 BMDL
N-Nitrosodi-n-propylamine 330 BMDL |Anthracene 330 BMDL
Hexachloroethane 330 BMDL |Dibutyl phthalate 330 BMDL
Nitrobenzene 330 BMDL |Fluoranthene 330 BMDL
Isophorone 330 BMDL |Pyrene 330 BMDL
Bis(2-chloroethoxy)methane 330 BMDL |Butylbenzyl phthalate 330 BMDL
1,2,4-Trichlorobenzene 330 BMDL |3,3-Dichlorobenzidine 330 BMDL
Naphthalene 330 BMDL |Benzo(a)anthracene 330 BMDL
Hexachlorobutadiene 330 BMDL |Chrysene 330 BMDL
2-Chloronaphthalene 330 BMDL [Bis(2-ethylhexyl)phthalate 330 BMDL
Dimethyl phthalate 330 BMDL |Di-n-octyl phthalate 330 BMDL
2,6-Dinitrotoluene 330 BMDL |Benzo(b)fluoranthene 330 BMDL
Acenaphthylene 330 BMDL |Benzo(k)fluoranthene 330 BMDL
Acenaphthene 330 BMDL |Benzo(a)pyrene 330 BMDL
2,4-Dinitrotoluene 330 BMDL [Indeno(1,2,3-cd)pyrene 330 BMDL
Diethyl phthalate 330 BMDL |[Dibenzo(a,h)anthracene 330 BMDL
Benzidine 660 BMDL |Benzo(g,h,i)perylene 330 BMDL
4-Bromopheny] phenyl ether 330 BMDL |N-Nitrosodiphenylamine 330 BMDL
N-nitrosodimethylamine 330 BMDL [OTHER COMPOUNDS:**
Hexachlorocyclopentadiene 330 BMDL |2-Methylnaphthalene 330 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit Q < /)\
Nitrobenzene-D5 56 2 BMDL=Below Method
2-Fluorobiphenyl 57 Detection Limit .
Terphenyl-di4 143 3 ND= Not Determined Date: C~iday

Comments: * Presence indicated, but less than method detection Iimit,
“* Tentatively identified and quantitatively estimated.

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 « 205 / 536-8110
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SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

Nitroaromatics and Nitramines by HPLC

USEPA Method 8330
Client Name: Nichols Research Corporation Date Analyzed: 5/17/95
Client ID: 9504111036 Date Received: 4/13/95
SEAS ID: 1418-1035-12 Date Extracted: 4/18/95
Compound MDL Conc

ug/Kg ug/Kg
HMX 26.1 <MDL
RDX 40.6 <MDL
1,3,5-TNB 45.8 <MDL
1,3-DNB 17.1 <MDL
NB 20.6 <MDL
Tetryl 42,1 NR
2,4,6-TNT 30.1 <MDL
2-Am-DNT 34.1 <MDL
4-Am-DNT 17.5 NR
2,4-DNT 111 <MDL
2,6-DNT 81.3 NR
2-NT 4.7 NR
4-NT 95.3 NR
3-NT 76.3 NR

Comments: NR = Not Requested
Analyst: Elise Tallman

Approved: Q ( O~

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 - 205 / 536-8110
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SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-12
Sample Description: 950411 1036 Date Received: 4/13/95
Matrix : SOLID Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/26/95

MDL1 Cone2 Additional MDL1 Conc2

Compounds ug/Kg ug/Kg Compounds ug/Kg ug/Kg |
Phenol 330 BMDL |1-Methylnaphthalene 330 BMDL
2-Chlorophenol 330 BMDL |Acetophenone 330 BMDL
2-Nitrophenol 330 BMDL [Diphenylamine 330 BMDL
2,4-Dimethylphenol 330 BMDL |Z-Aminonaphthalene 330 BMDL
2,4-Dichlorophenol 330 BMDL |1-Nitropyrene 330 BMDL
4-Chloro-3-Methylphenol 330 BMDL |2,5-Diphenyloxazole 330 BMDL
2,4,6-Trichlorophenol 330 BMDL |2-Nitronaphthalene 330 BMDL
2,4-Dinitrophenol 1650 BMDL
4-Nitrophenol 1650 BMDL
2-Methyl-4,6-Dinitrophenol 1650 BMDL
Pentachlorophenol 1650 BMDL
OTHER COMPOUNDS:
2- &/or 3-Methylphenol 330 BMDL
4-Methylphenol 330 BMDL
2,4,5-Trichlorophenol 330 BMDL
Reviewed by:
SURROGATE RECOVERIES % REC 1 MDL=Method Detection
Limit ¢ N

Phenol-d6 48 2 BMDL=Below Method
2-Fluorophenaol 53 Detection Limit
2,4,6-Tribromophenol 63 3 ND= Not Determined Date: 13-

Comments: * Presence indicated, but less than method detection Limit.
** Tentatively identified and quantitatively estimated.

1104 OSTER DR. SUITE 1« HIINTSVILLE. ALABAMA 35816 - 205 / 536-8110
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SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

1004 OSTER DR., SUITE 1 « HUNTSVILLE, ALABAMA 35816 - 205 / 536-8110

06/09/1995
Laboratory Report
Client: Nichols Research Cerporation Attn: Tom Martin
4040 5. Memorial Parkway
Huntsville, AL 35815
Sample ID: Trip Blank Lab. No.: 1418-1035-13
Date Received: 04/13/1985 Date Sampled: 19395-04-11
Purchase Order No.: FP9502013 Time Sampled: NA
Parameter Results Method Analyst Date Time
Copper(T) < 0.01 mg/kg 6010 at 04-14-85 1200
Lead (T) < 0.06 mg/kg 6010 at 04-14-395 1200
Chromium (T) < 0.01 mg/kg 6010 af 04-14-95 1200
Mercury (T) < 0.08 mg/kg 6010 af 04-14-385 1200
Barium (T) < 0.01 mg/kg 6010 at 04-14-95 1200
Nickel (T) < 0.05 mg/kg 6010 aft 04-14-95 1200
Potassium (T) < 0.50 mg/kg 6010 af 04-14-95 1200
Zinc (T) < 0.01 mg/kg 6010 af 04-14-95 1200
Cadmium (T) < 0.01 mg/kg 6010 at 04-14-95 1200
Aluminum (T) 0.19 mg/kg 5010 af 04-14-95 1200
Calcium (T) < 0.50 mg/kg 6010 af 04-14-95 1200
Titanium (T) 0.03 mg/kg 6010 at 04-14-95 1200

Method Sources

EPA-Test Methods for Evaluating Solid Waste, SW-846 3rd Ed.
EPA-Methods for Chemical Analysis of Water and Wastes (1983)
Standard Methods for the Examinaticn of Water and Waste—
water, 18th Ed.

40 CFR Part 136

NIOSH Manual of Analyzical Methods (1984}

TESTING - RESEARCH - DEVELOPMENT - CONSULTING
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SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-13
Sample Description: TRIP BLANK Date Received: 4/13/95
Matrix : WATER Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95

MDL1 Conc2 MDL1 Conc2

Compounds ug/L ug/L Compounds ug/L ug/l,
Bis(2-chloroethyl)ether 23 BMDL |4-Chlorophenyl phenylether 23 BMDL
1,3-Dichlorobenzene 23 BMDL {Fluorene 23 BMDL
1,2-Dichlorobenzene 23 BMDL |Azobenzene 23 BMDL
1,4-Dichlorobenzene 23 BMDL {Hexachlorobenzene 23 BMDL
Bis(2-chloroisopropyllether 23 BMDL |Phenanthrene 23 BMDL
N-Nitrosodi-n-propylamine 23 BMDL |Anthracene 23 BMDL
Hexachloroethane 23 BMDL (Dibutyl phthalate 23 BMDL
Nitrobenzene 23 BMDL {Fluoranthene 23 BMDL
Isophorone 23 BMDL |Pyrene 23 BMDL
Bis(2-chloroethoxy)methane 23 BMDL |Butylbenzyl phthalate 23 BMDL
1,2,4-Trichlorobenzene 23 BMDL |3,3-Dichlorobenzidine 23 BMDL
Naphthalene 23 BMDL |Benzo(a)anthracene 23 BMDL
Hexachlorobutadiene 23 BMDL |Chrysene 23 BMDL
2-Chloronaphthalene 23 BMDL |Bis(2-ethylhexyl)phthalate 23 BMDL
Dimethyl phthalate 23 BMDL |Di-n-octyl phthalate 23 BMDL
2,6-Dinitrotoluene 23 BMDL |Benzo(b)fluoranthene 23 BMDL
Acenaphthylene 23 BMDL |Benzo(k){luoranthene 23 BMDL
Acenaphthene 23 BMDL |Benzo(a)pyrene 23 BMDL
2,4-Dinitrotoluene 23 BMDL |Indeno(1,2,3-cd)pyrene 23 BMDL
Diethyl phthalate 23 BMDL |Dibenzo(a,h)anthracene 23 BMDL
Benzidine 46 BMDL |Benzo(g,h,i)perylene 23 BMDL
4-Bromophenyl phenyl ether 23 BMDL |N-Nitrosodiphenylamine 23 BMDL
N-nitrosodimethylamine 23 BMDL |OTHER COMPOUNDS:**
Hexachlorocyclopentadiene 23 BMDL |2-Methylnaphthalene 23 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection
Limit )

Nitrobenzene-D5 66 2 BMDL=Below Method ‘ /D& o~
2-Fluorobiphenyi 67 Detection Limit -
Terphenyl-dl4 92 3 ND= Not Determined Date: 38y

Comments: * Presence indicated, but less than method detection limit.
** Tentatively identified and quantitatively estimated.

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 - 205 / 536-8110
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SouthEastern

AHTY

ANALYTICAL SERVICES, INC.

BASE/NEUTRAL-ACID COMPOUNDS

GC/MS Report
USEPA Method 8270/625

Client : Nichols Research Corporation Laboratory No: 1418-1035-13
Sample Deseription: TRIP BLANK Date Received: 4/13/95
Matrix : WATER Date Extracted: 4/17/95
Analyst: E.F. Parks Date Analyzed: 04/25/95

MDL1 Conc2 Additional MDL1 Conc2

Compounds ug/lL, ug/l, Compounds ug/l,_ ug/l, |
Phenol 23 BMDL |1-Methylnaphthalene 23 BMDL
2-Chlorophenol 23 BMDL |Acetophenone 23 BMDL
2-Nitrophenol 23 BMDL |Diphenylamine 23 BMDL
2,4-Dimethylphenol 23 BMDL |2-Aminonaphthalene 23 BMDL
2,4-Dichlorophenol 23 BMDL |1-Nitropyrene 23 BMDL
4-Chloro-3-Methylphenol 23 BMDL |(2,5-Diphenyloxazole 23 BMDL
2,4,6-Trichlorophenol 23 BMDL |[Z-Nitronaphthalene 23 BMDL
2,4-Dinitrophenol 115 BMDL
4-Nitrophenol 115 BMDL
2-Methyl-4,6-Dinitrophenol 115 BMDL
Pentachlorophenol 115 BMDL
OTHER COMPOUNDS:
2- &/or 3-Methylphenol 23 BMDL
4-Methylphenol 23 BMDL
2,4,5-Trichlorophenol 23 BMDL
Reviewed by:
SURROGATE RECOVERIES | % REC 1 MDL=Method Detection /D
Limit < /)—\

Phenol-d6 32 2 BMDL=Below Method
2-Fluorophenol 58 Detection Limit (~J3uy =
2,4,6-Tribromophenol 75 3 ND= Not Determined Date: 2

Comments: * Presence indicated, but less than method detection limit,.
** Tentatively identified and quantitatively estimated.

1004 OSTER DR., SUITE 1 - HUNTSVILLE, ALABAMA 35816 - 205/ 536-8110
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APPENDIX F
POST DISPOSAL LABORATORY REPORT
FOR CAMP CLAIBORNE

The following laboratory report details the results for the post disposal samples collected at
Camp Claiborne on 10/31/95. Also attached is the chain of custody document for these samples.

F-1



APPENDIX G
UNCITED REFERENCES

“ Defense Environment Restoration Program (DERP) for Formerly Used Defense Sites
(FUDS), Archives Search Report prepared for Camp Claiborne, Louisiana, site nos.
AO06LA000600, September 1993, USA Corps of Engineers, Huntsville Divison. Volume I,
Findings;, Volume 11, Conclusions and Recommendations.

“Work Plan for Former Camp Claiborne, Alexandria, Louisiana, Ordnance and Explosive
Waste (OEW), Time Critical Removal Action (TCRA)”, prepared by UXB International,
Inc. for USA Corps of Engineers, Huntsville, Alabama, August 1994.

“Final Work Plan for Engineering Evaluation / Cost Analysis for Former Camp Claiborne,

Rapides Parish, Louisiand’, October 1994, Environmental Science and Engineering, Inc. for
USA CEHND.
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