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recorded with very high pH values. The high recording of pH is usually
indicative of grout contamination.
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Executive Summary

Site Description. The former Plum Brook Ordnance Works (PBOW) was built in early 1941

as a manufacturing plant for 2.4.6-trinitrotoluene (TNT). dinitrotoluene (DNT). and pentolite.

Production of explosives began in December 1941 and continued until 1945. It is estimated that

more than one billion pounds of explosives were manufactured during the 4-year operation

period.

After the plant was shut down, decontamination of TNT. acid, pentolite, and DNT processing

lines began and were completed during the last quarter of 1945. Ihle property was initially

transferred to the Ordnance I)epartmnent, then to the War Assets Administration afer it was

certified by the U.S. Armn to be decontaminated, In 1949. PBOW was transferred to the General

Services Administration.

The National Aeronautics and Space Administration (NASA) acquired the PBOW on March 1 .

1963 and is presently utilizing the site. On April 18. 1978. NASA declared approximately 2.152

acres of land as excess. The Perkins Township Board of Education acquired 46 acres of the

excess and uses this area as a bus transportation center. GSA retains the remaining acreage and

currently has a use agreement with the Ohio National Guard for 604 acres of the land. NASA

presently controls about 6.400 acres and is using the site to conduct space research as a satellite

operation of NASA's Laboratory Emergency Response Center in Cleveland Ohio. The details of

these land transactions are listed in the site management plan and can be found at the NASA

Plum Brook Station (PBS).

Historical Activities. Previous investigations of site hydrogeology and groundwater

contamination wvere documented in the Contamination Evaluation Report (IT Corporation [IT],

1991), the Site Inspection Report (MK. 1994), the Site Management Plan (IC1. 1995), the Site-

Wide Groundwater Investigation Draft Report (Dames & Moore [D&M], 1996) and the Site-

Wide Groundwater Investigation Report (IT, 1996).

In 1989, IT conducted the contamination evaluation focusing on areas associated with past

Department of Defense operations at PBOW. As part of the investigation, four groundwater

monitoring wells were installed in the overburden water-bearing 7one.

A site inspection was conducted at PBOW by MK from lune through July 1993. The purpose of

the site inspection was to collect information concerning conditions to assess the threat posed to
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human health and the environment and to determine the need for any additional investigations.

A total of 13 monitoring wells were installed in the overburden water-bearing zone in multiple

areas.

From May to June of 1994, D&M conducted a groundwater investigation of the overburden and

bedrock water-bearing zones. The objectives of the D&M investigation were as follows:

• Evaluate groundwater occurrence and flow conditions in the overburden and
bedrock water-bearing zones;

* Assess the groundwater quality in the overburden water-bearing zone and at the
Red Water Ponds and TNT Manufacturing Areas;

* Investigate on a sitewide basis the baseline groundwater quality of the bedrock
water-bearing zone:

• Evaluate the necessity of additional workl at PBOW.

A total of I I monitoring wells were installed in the overburden water-bearing zone and 8 wells

were placed in the bedrock water-bearing zone. Groundwater samples were also collected from

25 wells.

In September 1995. ICI issued a site management plan for PBOW. The objectives were to

describe the regulatory framework, site setting, site investigations and results, and management

objectives for the PBOW.

IT conducted a site-wide groundwater investigation at the former PBOW from September

through October 1996. This work included installation of overburden monitoring wells,

redevelopment of the existing monitoring wells, and collection and analysis of groundwater

samples to acquire supplementary data of site-wide groundwater levels and contaminants to add

to an existing database, and to fill in existing data gaps in groundwater levels and contamination

in the western portion of PBOW.

In May 1998. IT repeated a site-wide groundwater investigation, sampling the same monitoring

wells as sampled during 1996. Groundwater sampling results indicated the continued presence

of elevated nitroaromatics at the West and Pentolite Road Red Water Ponds (PRRWP). For

further assessment at the Red Water Pond areas, IT conducted a soil and groundwater direct-push

investigation. Elevated nitroaromatics were detected in several direct-push soil and groundwater

samples.
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In October and November 1998, IT conducted a remedial investigation of TNT Manufacturing

Area B (TNTB) to determine the nature and extent of soil. surface water, and sediment

contamination. Elevated levels of nitroaromatics were found within I to 5 feet of many of the

former building foundations. Surface water and sediments were not impacted by former TNTB

activities. In August 2000, final results were submitted.

During June through October 2000, IT conducted a remedial investigation of TNT

Manufacturing Areas A and C (TNTA and TNTC. respectively) to determine the nature and

extent of soil. surface water. and sediment contamination. Similar to TNT13. elevated levels of

nitroaromatic contamination were found within 3 to 5 feet of the former building foundation.

Nitroaromatics were also found in the surface water and sediments of TNTA while only select

organics and metals were detected above regulatory limits.

Current Status of Overburden Water-Bearing Zone in TNTA, TNTB, and TNTC.
Groundwater samples were collected from four monitoring wells at the TNT Manufacturing

areas in 2001 but data from 1997 and 1998 can be used as a comparison tool to assess quality

conditions. The overburden water-bearing zone has been impacted by organic and/or explosive

contaminants to different extents by past site activities. Nitroaromatic compounds have not

significantly impacted the groundwater at TNT [Manufacturing Areas A and C but metals, filtered

and unfiltered, are present above preliminary remediation goal limits. Four nitroaromatics, one

polynuclear aromatic hydrocarbon. one nitroaromatic recorded as a semivolatile organic

compound, and three metals are evident in the overburden groundwater at TNTB. in the

downeradient monitoring well MK-MW1 7.

Overburden Geologic and Hydrogeological Conclusions. Groundwater flow in the

overburden is predominantly to the north-northeast. The general flow direction in the

overburden aquifer largely mirrors the surface topography and is strongly correspondent to the

topography of the top of the bedrock. thus, groundwater on the western side of the site flows

toward a groundwater low. Groundwater elevation fluctuations are very similar among

overburden wells which may imply a high degree of connectivity between the site wells.

Another possibility is that the overburden water-bearing zone has a higher vertical hydraulic

conductivity than assumed and the water levels in the overburden are directly influenced by

changes in the bedrock water-bearing zone water levels. Slug test results reveal significant

variability in the overburden water-bearing zone hydraulic conductivities across the site, possibly

implying the water-bearing zone is not a single hydrogeologic unit.
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Current Status of Bedrock Water-Bearing Zone. The bedrock water-bearing zone at

PBOW has been impacted by organic and/or explosive contaminants to different extents by past
site activities. although to a lesser degree than the overburden. Nitroaromatic compounds are
found only in the groundwater at the TNTA and downgradient monitoring wells during the
October 2001 sampling event. Significant VOC compound concentrations (most commonly
benzene. toluene. ethylbenzenc, and xylenes) are also found at PRRWP, TNTA, TNT13. TNTC.
Acid Area 2, Acid Area 3, Maintenance. Upper Toluene Tanks. and downgradient well areas.
SVOCs also exhibit impacts on water quality at the PRRWP, TNTA. TNTC, AA]. AA2,
Maintenance. Additional Burning Grounds. Upper Toluene Tanks Area. and downgradient area
well.

Dissolved concentrations of arsenic. manganese. and thallium were commonly detected at
concentrations exceeding PRGs in many areas of PBOW. Other less frequentlv detected metals
exceeding PRGs in the bedrock water bearing zone include iron and barium. All areas detected
at least one dissolved inorganic compound at concentrations exceeding PRGs.

Bedrock Geologic and Hydrogelogical Conclusions. Groundwater flow in the bedrock
is predominantly to the north-northeast. Little groundwater elevation fluctuation occurred over
time in the wells monitoring the Ohio. Shale and the Olentangy Shale. However, wells
monitoring the Delaware Limestone showed significant variability. Although groundwater was
not measured in 2001, there is a similar groundwater elevation fluctuation between wells
REACTOR 1. 2, 3, and PB-BED-MW13 located on the west side of PBOW along a bedrock low
coming from the Reactor Building Area.

Slug tests revealed that the Ohio Shale had the highest hydraulic conductivity of the three
bedrock units tested at approximately 20 ft/day. The Delaware Limestone and Olentangy Shale
had hydraulic conductivities of three orders of magnitude lower.

Quarries mining the Delaware Limestone in the vicinity of PBOW have natural hydrocarbon.
This is evident in PBOW wells monitoring the bedrock based on drilling notes. photographs, H2S
readings, free-phase hydrocarbon encountered, and BTEX compounds detected in the
groundwater.

In generals there is a downward vertical gradient from the overburden to the bedrock in the
western and northern portions of the site. The greatest groundwater elevation difference was 25
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feet in overburden/Delaware Limestone pair IT-AAI-GW002/IT-AAI-BED-G WOOI located in

the north central portion of the site. In contrast, the central and southern portions of the site

showed very similar groundwater elevations in overburden/Ohio Shale pairs. This may indicate

a high degree of connectivity between roundwater in the overburden and Ohio Shale.

Peaks in calculated recharge rates appear to correlate with groundwater highs taking into account

a lag time. Similarly. lows in recharge rates roughly correspond with lows in the groundwater

when taking into account the lag time.
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1.0 Introduction

The U.S. Army is conducting studies of the environmental impact of suspected hazardous waste

sites at properties previously owned by the U.S. Department of Defense (DOD). The former

Plum Brook Ordnance Works (PBOW). located iii Sandusky. Erie County. Ohio. is currently

being investigated under the Defense Environmental Restoration Program for Formerly Used

Defense Sites. Figure I-I shows the geographical location of the former PBOW site. This

9,000-acre facility was used for the manufacture of explosives during World War 11. The site is

currently owned by the National Aeronautics and Space Administration (NASA) and is operated

as the Plum Brook Station (PBS) of the John Glenn Research Center.

The investigation is being managed and technically overseen by the Nashville District Office of

the U.S. Army Corps of Engineers (USACE). IT Corporation (IT) was contracted by the
USACE. Nashville District to conduct a groundwater remedial investigation (RI) at two red
water pond areas and three former trinitrotoluene (TNT) manufacturing areas. The two red water

pond areas are the West Area Red Water Ponds (WARWP) and the Pentolite Road Red Water

Ponds (PRRWP). The three former TNT manufacturing areas are TNT Area A (TNTA), TNT
Area B (TNTB). and TNT Area C (TNTC). This work was performed under Delivery Order

0010 of Contract Number DACA62-00-D-0002.

This RI report assimilates data generated during three field investigations:

* Direct-push screening investigation conducted from July 24 through August 7. 2001

* Bedrock monitoring well installation. confirmation soil sampling, well development, and
groundwater sampling conducted from August 23 through October 10. 2001

* Hydraulic conductivity testing field investigation conducted from November 13 to 15,
2001.

The field activities were conducted pursuant to the following docurnents: final site-specific

sampling and analysis plan (SSAP) and final site-specific safety and health plan, (IT. 2001), the

site-wide sampling and analysis plan (SAP) (IT. 1 996a), quality assurance project plan (QAPP)

(IT. 1 996b), and the site-wide safety and health plan (IT, I 996c).
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1.1 Objectives and Scope of Work
The objectives of this investigation included the following:

• Determine if hazardous substances are present at the site at concentrations that
may constitute unacceptable risk to human health or the environment.

* Define site physical features and characteristics (aquifer background conditions).

• Evaluate fate and transport pathways (groundwater modeling).

* Determine the nature and extent of source areas.

* Define current and future routes of exposure.

* Determine whether contaminant distribution is consistent with DOD activities.

The scope of the groundwater RI included the preparation of a quality control plan and site-

specific addenda to the site-wide SAP and safety and health plan. monitoring well installation.
monitoring well development, in situ permeability determination, groundwater sampling. soil

samplino, analytical work, investigation-derived waste (IDW) management and disposal, and
preparation and submittal of a report of findings. Based on the findings of previous

investigations, this report presents both supplemental soil data and new groundwater data

obtained as part of the groundwater RI. Figure 1 -2 identifies the areas investigated in relation to
other site features. Sufficient groundwater information was collected from the new monitoring

wells installed across the base so that a scope of work for groundwater modeling can be

completed.

1.2 Facility Location and Description
The former PBOW site is currently owned by NASA and is operated as the Plum Brook Station

(PBS) of the NASA John Glenn Research Center. which is located at Lewis Field based in
Cleveland, Ohio. Most of the aerospace testing facilities built at the site in the 1 960s are in

standby or inactive status. The site is located approximately 4 miles south of Sandusky. Ohio,

and 59 miles west of Cleveland. Although primarily in Perkins and Oxford Townships. the

eastern edge of the site extends into Huron and Milan Townships. PBOW is bounded on the

north by Bogart Road, on the south by Mason Road. on the west by County Road 43. and on the

east by U.S Highway 250. The areas surrounding PBOW arc mostly agricultural and residential.

Public access is restricted at PBOW except during the annual deer hunting season.
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1.3 Site History and Potential for Contamination
The PBOW site was built in early 1941 as a manufacturing plant for 2.4,6-TNT, dinitrotoluene

(DNT), and pentolite. Production of explosives began on December 16, 1941 and continued

until 1945. It is estimated that more than one billion pounds of explosives were manufactured

during the 4-year operating period.

After the plant was shut down. decontamination of TNT. acid, pentolite. and DNT processing

lines began. Decontamination was completed during the last quarter of 1945. The property was

initially transferred to the Ordnance Department and then to the War Assets Administration after

it was certified by the U.S. Army to be decontaminated. In 1949. PBOW was transferred to the

General Services Administration.

NASA acquired PBOW on March 15. 1963. and is presently utilizing the site. On April 18.
1978. NASA declared approximately 2,152 acres of land as excess. The Perkins Township

Board of Education acquired 46 acres of the excess for use as a bus transportation center. The
General Services Administration retains the remaining acreage and currently has a use agreement

with the Ohio National Guard for 604 acres of the land. NASA presently controls about 6,400

acres and is using the site to conduct space research as a satellite operation of its John Glenn

Research Center. The details of these land transactions are listed in the site management plan

and can be found at the NASA PBS.

Based on review of historical use of the site and findings of previous investigations. potential

contaminants in the groundwater at PBOW may include nitroaromatic compounds, volatile

organic compounds (VOC), semivolatile organic compounds (SVOC), cyanide. and inorganics.

KNY.PB0W2?) I GWRI text dm.c03/ I .T-29 a2 AM 1-3)



PBOW 2001 GW RJ Report
Scetion: 2.0
Revision No.: 0
Date: March 2002

2.0 Physical Setting

2.1 Geography, Topography, and Surface Drainage
PBOW is located within the Eastern Lake Region of the Central Lowland Province (Soil

Conservation Service [SCSI. 1971). Erie County is overlain by lake, glacial outwash. and glacial

till sediment. The surface is a plain with a slight slope to the north-northeast toward Lake Erie at

approximately 25 feet per mile. Elevations at the site range from 680 feet above mean sea level

(nsl) at the intersection of Taylor Road and Patrol Road on the western side of the site to 625

feet above msl at the northern portion of the installation. In general, the topography of PBOW is

characterized by a flat ground surface with occasional low hummocks influenced primarily by

olacial scouring and deposition. A low escarpment trends from the western to the northeastern

portion of the site.

PBOW lies in the eastern recion of the Pickeral Creek-Pipe Creek Basin. which is part of the St.

Lawrence River drainage basin (Dames and Moore. Inc. [D&MI, 1997). Eleven streams exist

within the site and flow north-northeast toward Lake Erie. which is located approximately 3.5

miles north of the site. The three main streams at the site. Plum Brook, Ransom Brook. and Pipe

Creek. arc being monitored by NASA PBS. The site is part of four drainage areas: (I) Sawmill

Creek (southern PBOW): (2) Plum'Brook (central PBOW); (3) Pipe Creek (western PBOW): and

(4) Storrs-Hemminger Ditch. all of which flow into Sandusky Bay (D&M, 1997). The drainage

pattern is dendritic where streams are incised into bedrock and is poorly developed where they

have not yet downcut to the bedrock. In addition to the streams, 17 isolated ponds and reservoirs

and former red water ponds are located at PBOW (IT, 1996a: D&M. 1997).

2.2 Geology and Soils

2.2.1 Regional Geology
The bedrock in northern Ohio consists of Devonian and Silurian carbonates (limestone and

dolomite) and clastics (shale, siltstone, and sandstone). These units unconfornably overlie older

sedimentary sequences of Ordovician and Cambrian Age rocks. which in turn imconformably

overlie pre-Cambrian basement rocks (D&M, 1997). The local bedrock is situated on the

eastern flank of the Findlay Arch. Beds in the vicinity of PBOW dip to the southeast at an angle

of approximately 10 to 30 feet per mile. In the Devonian and Silurian carbonate of northern and

western Erie County. weatherino of the carbonates has produced cavernous porosity and karst

topography.
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2.2.2 Local Geology
Three formations, all of Devonian Age, are shown on a revised regional geologic map (Figure 2-

1). Each of the units discussed below was encountered in the upper 100 feet of bedrock at
PBOW along the lines of section presented in Figure 2-2 and on cross-sections shown on Figures

2-3 through 2-7. A top-of-bedrock elevation contour map is presented on Figure 2-8, and an

updated overburden thickness contour map is presented in Figure 2-9. These figures were

previously presented in the June 1999 site-wide groundwater monitoring report (IT. 1999), but

have been updated according to lithologic descriptions obtained from the installation of 10

bedrock monitoring wells.

T he Delaware Limestone is the lowermost formation screened by site wells. It is characterized
as a hard. dense. finely, crystalline limestone and dolomite. Dissolution of this unit produced

solution channels along bedding planes and joints and has produced caverns in some areas. The
unit is typically buff colored and usually is described as fossiliferous. In the vicinity of PBOW,

quarries mine limestone from the Delaware. Traces of natural petroleum-derived benzene.

toluene. ethyl benzene, and xylene (BTEX) and hydrogen sulfide (H2S) are common in area

quarries. Overlying the Delaware Limestone is the Olentangy Shale. Two members of the
Olentangy Shale have been characterized at the site, the Plum Brook Shale and the overlying

Prout Limestone. The Plum Brook Shale is interpreted to consist of approximately 35 feet of

bluish-gray, soft. fossiliferous shale containing thin layers of dark, hard, fossiliferous limestone.
The Prout Limestone has been described as a 15 foot thick unit which occasionally outcrops in a

I .000-to-2,000-foot-wide. northeast-striking band across the middle portion of PBOW. It is

described as a dark-gray to blue, very hard. siliceous, fossiliferous limestone or dolomitic

mudstone. The uppermost formation at the site is the Ohio Shale. Only one member of the Ohio

Shale is present in the PBOW area, the Huron Shale. This unit has been described as black.

thinly bedded, with abundant carbonaceous matter. Some large pyrite/carbonate concretions are
also present in the Huron Shale, some as large as 6 feet in diameter (D&M, 1997).

2.2.3 Local Soils
The bedrock overburden in Erie County is predominantly glacial till, glacial outwash. or glacial

lacustrine (lake) deposits. In the vicinity of PBOW, the soil has been interpreted to be lacustrine.

In manv areas. the overburden also consists of highly weathered bedrock. The thickness of the

overburden ranges from 1 foot to greater than 25 feet. As shown on the updated Figure 2-9.

overburden is thickest on the northern portion of the site in the vicinity of the Reactor Building

Area. where it has filled in a bedrock low.
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The 1971 SCS Soil Survey for Erie County mapped four soil associations on PBOW (in order of

areal percentage) as the Prout, Arkport-Galen, Del Rey-Lenawee, and Lewisburg (SCS. 1971).

More recently. the Ohio Department of Natural Resources (ODNR) revised the soil associations

in the county, which also changed the soil associations at PBOW. As shown in the 1994 report

(ODNR, 1994). the soil in the northwest portion of the PBOW site is now placed within the

Kibbie-Elnora-Tuscola-Colwood Association that is described as nearly level to gently sloping.

The drainage ability of the soil is presented as somewhat poorly drained. moderately well

drained. and very poorly drained soils formed in outwash. lacustrine, and deltaic sediments.

Along a strip front west to northeast across the site is the Castalia-Millsdale-Milton-Ritchey

Association. This association is described as shallow to moderately deep, nearly level to

moderately steep. well drained and very poorly drained soils formed in glacial till. lacustrine

sediments, and limestone residuum. Across much of the central portion of the site is the Hornell-

Fries-Colwood Association. described as moderately deep to deep. nearly level to gently sloping,

somewhat poorly drained to very poorly drained soils formed in glacial till and lacustrine

sediments over shale bedrock. At the extreme southeast portion of PBOW is the Pewamo-

Bennington Association, described as nearly level to gently sloping, very poorly drained and

somewhat poorly drained soils formed from glacial till and lacustrine sediments.

2.2.4 Hydrogeology

2.2.4.1 Current Groundwater Usage
The majority of residents in Erie County receive water from public utilities that receive most of

their water from surface water sources. Residences to the north and east of PBOW are connected

to city, county, or rural services. Five percent of the county residents obtain groundwater from

private wells. Erie County's primary groundwater source is the limestone and dolomite found in

the western end of the county. Groundwater wells in the central and eastern portions of the

county tap lower-yielding shale and sandy zones in the overburden (D&M. 1997). Some wells

surrounding PBOW are used for agricultural purposes. including irrigation. which could have an

effect on drawdown near the site (International Consultants, Inc. [ICI], 1995). A few wells in the

vicinity of PBOW were determined to be used for private and public consumption (Science

Applications International Corporation [SAIC], 1991); however, none within the facility

boundary are used.

2.24.2 Regional Hydrogeology
Regional groundwater flow is to the north-northeast towards Lake Erie, although local flow may

vary due to local topography. Water in the limestone typically occurs in joints and along
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bedding planes or in solutionally enlarged openings. Although some limestones in the middle of

the county provide well yields of up to 500 gallons per minute (gpm), the overburden and the

majority of the other formations can sustain groundwater pumping of only 10 gpm or less

(D&M, 1997). A hydrogeological study by the U.S. Geological Survey conducted on the glacial
deposits in Sanduskyv in 1990 reported a horizontal hydraulic conductivity of 0.046 feet per day
(ft/day) and a vertical hydraulic conductivity of 1.2 ft/day (IT. 1996a).

2.2.4.3 General Site Hydrogeology
At PBOW, the groundwater has been divided into three zones based on location and yield. Zone
one occurs in the north and northwestern portion of PBOW. It has been characterized as yielding
from 1(00 to 500 gpm from karst limestone approximately 100 feet below grade. Zone two is in
the northern portion of PBOW and has yields of 15 gpm or less from limestone approximately
'300 feet below grade. Zone three is located in the eastern and southern portion of the site in
predominantly shale bedrock. In addition to being found in the shale, groundwater is located in
thin sand and gravel horizons interbedded with silt and clay depositions. Most zone three wells
are poor yielding, many of them providing less than 3 gpm (D&M. 1997).

The two main water-bearing zones at PBOW are the overburden and the bedrock. The general
flow direction in the overburden aquifer is to the north-northeast largely mirroring surface
topography. The flow also corresponds somewhat to the topography of the top of the bedrock.
Some groundwater overburden wells become dry at certain times of the year (IT, 1997). In
contrast, the bedrock water-bearing zone is saturated year-round. The conceptual model of the
site is that groundwater flow in the bedrock water-bearing zone migrates and is influenced by the
frequency, orientation. density, and connectivity of the fractures. Similar to the overburden flow
direction, groundwater in the bedrock flows to the north-northeast. A more detailed discussion
of hydrogeological information is presented in Section 6.0.

2.3 Climatological Setting
The climate of Erie County is continental, with cold and cloudy winters and warn, humid
summers. The county's first freezing temperature is typically in October, and its last freezing
temperature is typically in April. Average annual precipitation for Sandusky from 1961 to 1990
was S4.05 inches. Within that time period. February had the lowest monthly rainfall average
with 1.65 inches, whereas July had a high of 3.70 inches. The weather changes every few days
as cold fronts move through the region- Wind is from the southwest 55 percent of the time
(Morrison Knudsen Corporation [MK), 1994: D&M. 1997). A discussion of more recent
climatological data obtained as part of this investigation is presented in Section 6.2.4.
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3.0 Summary of Previous Environmental Studies

Previous investigations of site hydrogcology and groundwater contamination were documented

in an Engineering Report of the Contamination Evaluation (IT, 1991), a Site Inspection Report

(MK. 1994). a Site Management Plan (ICI, 1995). a Site-Wide Groundwater Investigation Dr-aft

Report (D&M. 1996). a .Site-Wf'ide Groundwater Investigation Report (IT. 1997). and a Sile-Wide

Groundatuier Monitoring Report (l 997-1998) (IT. 1999).

3.1 Summary of Existing Site Data
The discussion of existing site data will focus on the primary areas to be investigated under this

RI, which include the three TNT manufacturing areas (TNTA. TNITB, and TNTC). the W'ARWP

and the PRRWP.

3.1.1 TNTAreas
TNT was manufactured in three areas. designated TNTA. TNTB. and TNTC (Figure 1-2). Each

area had production lines consisting of a mono house, a bi-tri house, a fortifier house. and a wash

house used in the manufacture of TNT. In addition, other buildings (e.g., nailing houses.

wastewatcr settling tanks, and DNT sweating and graining houses) were present at each site.

Each TNT area is discussed in the following paragraphs.

3.1.1.1 TNTAreaA
The former TNTA occupies approximately 114 acres of land in the northeastern part of t'BOW.

Columbus Avenue bisects the site, as shown in Figures 1-2 and 3-1. NASA constructed its

administration building on the east side of Columbus Avenue in the central portion of former

TNT process buildings at TNTA (Buildings 121 and 122). TNTA was used during World War II

as a manufacturing facility for TNT and DNT. During PBOW operations, TNTA had four TNT

lines consisting of five buildings each, and two DNT lines. each consisting of one building

(Figure 3-1). Wastewater from TNTA was routed to the PRRWP through underground flumes

and sewer lines. Very little aboveground evidence of the former PBOW structures and features

remains in the area. other than abandoned railroad tracks, ditches, and water valves.

Significant previous remediation activities have been performed in TNTA. According to the

records review report (D&M, 1995). TNTA was decontaminated along with two other TNT areas

in 1955 and again in 1966. The decontamination at TNTA was reportedly very thorough.

Significant subsurface contamination was removed, including underground flumes and sewer

lines. Approximately 16.000 pounds of TNT were removed from TNTA.
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Previous environmental investigations in this area include a 1993 site inspection by MK (MK.

1994) and a 1994 TNT Areas site investigation by D&M (D&M. 1997). The MK inspection of

the TNTA site included one soil sample, one collocated sample each of surface water and

sediments, and three groundwater samples. No nitroaromatic residues were detected in any of

these samples.

The 1994 Dames and Moore investigation collected a total of 36 soil samples from 28 borings in

TNTA. Borings were placed in and around former buildings that were associated with the TNT

production lines. In addition, one soil boring was installed in a ditch north of Maintenance Road.

A wide range of nitroaromatic compounds were detected. including concentrations of TNT up to

580 milligrams per kilogram (mg/kg) near the Wastewater Settling Tanks and 53 mgI/k near the

Fortifier House. One boring (TNTA-S22-0.0/2.0) located near the Mono House exhibited 2.4-

DNT and 2.6-DNT concentrations of 45 mg/kg and 47 mg/kg, respectively.

IT conducted a site-wide groundwater investigation at PBOW in 1996 (IT, 1997) and again in

November 1997 (IT. 1998). Both investigations included collection of groundwater samples

from wells in TNTA. There are seven existing monitoring wells in TNTA. Five are overburden

wells (MK-MW22. -MW23, -MW24, and PB-TNTA-MWI0, -MWI 1) and two are bedrock

wells (PB-BED-MW17. -MWI 8). MK-MW24 is located on the south perimeter of TNTA.

hydraulically upgradient of the site, and PB-BED-MW 17 and MK-MW23 are located on the

north perimeter of TNTA, downgradient of the site. PB3-BED-MWI 8 is located along the east

perimeter of TNTA, hydraulically cross-gradient of the site. Three wells, PB-TNTA-MWIO and

-MWI I and MK-MW22. are located within TNTA.

During both sampling events, no wells exhibited nitroaromatic concentrations exceeding

preliminary remediation goal (PRG) levels. Two overburden wells, MK-MW23. and -MW24,

had concentrations of dissolved manganese exceeding the screening level. In addition, detected

arsenic concentrations in MK-MW23 exceeded PRG values in both the filtered and unfiltered

phases during the 1997 sampling. Bedrock wells PB-BED-MW17 and -MWI Shad detected

concentrations of benzene above its respective PRG. Well PB-BED-MW17 also had detected

concentrations of cyanide and methylene chloride above allowable PRG values.

In May 1998, IT again conducted a site-wide sampling event. No nitroaromatic compounds were

detected above PRG limits. Overburden well MK-MW23 showed bis(2ethylhexyl)phthalate

above PRG values. Metals. including aluminum, antimony. arsenic. chromium. and manganese.
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were found to be above PRG values in well MK-MW23 in the unfiltered sample. Of the bedrock

wells, naphthalene and methylene chloride were detected above PRG values in well PB-BED-

MW17. and benzene and naphthalene were above limits in well PB-BED-MWI8. In well PB-

BED-MW17, arsenic was the only metal detected above its PRG values. and that was in the

filtered sample.

The last week of June through October 2000, IT conducted an RI of TNTA to determine the

nature and extent of contamination in surface soil. subsurface soil, surface water. and sediment.

Four hundred twenty-seven soil samples were collected for field screening analysis of
nitroaromatics. 39 confirmation samples. and 10 (9 on-site. I off-site) surface water and 15 (10

on-site. 5 off-site) sediment samples. It was determined that most of the nitroaromatic-impacted

soil above PRG levels was encountered within I io 5 feet of the former building foundations. A

total of 21 soil samples were recorded with nitroaromatic compounds above PRG levels. with the

largest sample concentration of 2.4.6-TNT being located at the Wash House. Building 146 (530

mg/kg) in a sample collected at 4 to 6 feet below ground surface (bgs). DNT Nitrating, Building
195. detected 6 nitroaromatic compounds in soil samples with concentrations above PRG levels

(total DNT and 2,4.6-TNT). On-site surface water results indicated that nitroaromatics. VOCs.
SVOCs. and metals were present, while sediment analytical results showed that nitroaromatics.
VOCs, SVVOCs. polychlorinated biphenyls (PCB). and metals were present (IT. 2000a).

3.1.1.2 TNTAreaB
TNTB comprises an area of approximately 55 acres in the south-central portion of PBOW.

immediately north of West Sheid Road, as shown on Figures 1-2 and 3-2. All of the buildings
that were present during the TNT manufacturing period have been demolished and the site has
been regraded. Figure 3-2 presents a site map showing the locations of all former buildings.

Significant aboveground evidence of former PBOW facilities exists at TNTB in the form of

roads, hydrants. and ditches. In addition, aboveground water valves indicate the presence of

underground utilities. Two NASA facilities present at the site are currently active, the
Hypersonic Tunnel Facility and the Nitrogen Dewar Tanks (Figure 3-2). The Hypersonic Tunnel

Facility. located in the northwest portion of TNTB. consists of a single building, aboveground
and underground piping and utilities, and paved parking areas. The Nitrogen Dewar Tanks are

located in the center of TNTB, with aboveground piping and underground utilities leading to the

northwest and to the northeast off site (D&M, 1997).

In 1993, MK collected two surface water, two sediment. and two surface soil samples in the

vicinitv of TNTB. The samples were analyzed for VOCs. SVOCs. nitroaromatics. and dissolved
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metals. The surface water and sediment locations were SW07/SDO7 and SW08/SDO8. SWO7
and SDO7 were collected near the beginning of Ransom Brook, approximately 250 feet north of
Magazine Road near the former red water settling tanks. SWO8 and SD08 were collected north

of TNTB, approximately 200 feet south of Fox Road and approximately 3.000 feet dowroradient

of SWO7 and SDO7 (ICI, 1995).

The surface water samples had no detections of VOCs or SVOCs. No metals were detected in
the surface water at concentrations above their maximum contaminant level (MCL) or secondary
MCL. The sediment sample collected at SDO7 had detections of five VOCs and fourteen
SVOCs. The only nitroaromatic detection was TNT at a concentration of 25 mg/kg. Eleven
organic compounds were detected in sediment sample SDO8, all at concentrations of 0.1 mg/kg
or less. Detected organic compounds included two VOCs and nine SVOCs. eight of which were
polynuclear aromatic hydrocarbons.

The two surface soil sample locations where designated SB09 and SSI3. SB09 was collected
from the borehole for monitoring well MK-MW17 shown on Figure 1-4. Sample SS13 was
collected in the vicinity of the railroad tracks southwest of the Fortifier House, Building 463
(ICI. 1995). VOCs (toluene and xylenes), SVOCs (bist2-ethylhexyl]phthalate), and
nitroaromatics (TNT and 2,6-DNT) were detected in the surface soil. Nitroaromatics were
present at SBO9. with TNT detected at a concentration of 12 mg/k-g.

Two overburden monitoring wells were installed at TNTB in July 1993 by MK. Well MK-
MW16 is located upgradient, and well MK-MW1 7 is located downgradient of TNTB at the
locations shown on Figure 3-2. Groundwater samples collected from both wells were analyzed
for VOCs, SVOCs. nitroaromatics, and dissolved metals. No VOCs or nitroaromatics were
detected in either of the wells. Metals were not detected at levels that exceeded MCLs or

secondary MCLs. One SVOC. bis(2-ethylhexyl)phthalate, was detected at a concentration of 12
micrograms per liter (jug/L) in MK-MW 17.

In October 1994, as part of the TNT Areas site investigation, Dames and Moore sampled the soil

at 26 locations at TNTB. All samples were collected between 0.5 and 3.5 feet bgs. Eighteen of
the 26 locations were sampled at one depth, and 8 locations were sampled at two depths. The
samples were analyzed for nitroaromatics and metals. Nitroaromatics were detected in 18 of the
26 locations, and most locations had at least one sample with a concentration greater than 1.0

mgfkg. Concentrations of nitroaromatics detected in excess of 10.000 mg/kfg were present in
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soils at the Bi-Tri House for Line 5 (Building 452) and the DNT Sweating and Graining House

(Building 412).

In December 1994, D&M sampled both MK-MWI6 and MK-MWI7 as part of the TNT Areas

site investigation. Samples from the wells were analyzed for nitroaromatics, nitrates, and total

and dissolved concentrations of 14 metals. the 13 priority pollutant metals plus manganese. MK-

MW16 did not exhibit any detections of nitroaromatics. The downgradient well MK-MW17 had

TNT at a detected concentration of 6.5 ig/L and 3-nitrotoluene at a detected concentration of

5.3 ploL. Nitrates were detected. but at concentrations below) PRGs. Nine metals were detected

in overburden groundwater: arsenic, beryllium, cadmium. copper, lead, manganese, nickel,

thallium, and zinc. Six of the metals (copper, lead. manganese. nickel. thallium. and zinc) were

detected in both wells. Arsenic and manganese were the only metals that exceeded PRGs

(D&M. 1997).

In September and October 1996, IT collected groundwater samples from MK-MW16 and MK-

MW 17 as part of the site-wide groundwater investigation. Both groundwater samples were

analyzed for VOCs, SVOCs, metals. pesticides. PCBs. cyanide. and nitroaromatics. SVOCs,

pesticides. and cyanide were not detected. and VOCs were not detected above PRGs. The metals

detected above PRGs included arsenic, iron, lead, and manganese. Five nitroaromatics were

detected above PRis at MK-MWI7. The maximum concentration of any nitroaromatic detected

in MK-MWN17 was 11 I .g/L of 2,6-DNT (IT, 1999).

In 1997. IT installed two bedrock wells near TNTB. TNTB13-BEDGW-001 was installed

northwest of the site to monitor bedrock groundwater downgradient of TNT3B, and TNTB-

BEDGW-002 was installed southeast of TNTB to monitor bedrock groundwater upgradient of

the site.

In November 1997 and May 1998, as part of the semiannual monitoring portion of the

groundwater investigation, overburden wells MK-MWI 6 and MK-MWI 7 were sampled by IT.

Overburden groundwater samples were analyzed for VOCs, SVOCs. nitroaromatics, metals

(total and dissolved), cyanide. and water quality parameters (alkalinity. chloride, hardness.

sulfate, nitrate, total dissolved solids, total organic carbon. and total suspended solids) (IT,

1 999).

During 1997, no VOCs. SVOCs, cyanide, or water quality parameters exceeded PRGs.

Overburden groundwater samples analyzed for dissolved metals exceeded PRjs for arsenic.

iiI2�.Q'52 AM) 3-5



PBOW 2001 GW RI Report
Sc-tion: 3.0
Revision No.: 0
Date: March 2002

iron. and manganese in MK-MWI 7 and iron and manganese in upgradient well MK-MW16.

Only one nitroaromatic compound, 4-amino-2,6-DNT (4-A2.6-DNT), was detected above its

PRG. This exceedance occurred only in downgradient well MK-MW17. No SVOCs, cyanide,

or water quality parameters exceeded PRGs in bedrock wells TNTB-BEDGW-001 and -002.

Two VOCs, benzene and methylene chloride, were detected at concentrations above their PRGs
in well TNTB-BEDGW-002. No nitroaromatics were detected in either well. Filtered and

unfiltered bedrock groundwater samples in TNTB-BEDGW-001. analyzed for metals, exhibited
PRG exceedances for iron (IT, 1999).

In May 1998. IT again sampled groundwater from site-wide monitoring wells. Overburden well

MK-MW 17 exhibited only the nitroaromatic compound 4-A2.6-DNT above the PRG limit. No
VOCs or SVOCs were above PRGs. Metals above the PRG levels in the overburden wells were

limited to iron and manganese in MK-MW16 and arsenic. iron. lead. and manganese in MK-

MWI 7. all in the filtered groundwater samples. Benzene was found above its PRG level in the

bedrock wells. Detected metals above PRG limits in the bedrock wells were only arsenic and

iron in TNTB-BEDGW-001 in the filtered phase (IT, 1999).

In October and November 1998, IT conducted an RI of TNTIB to determine the nature and extent

of contamination in surface soil. subsurface soil, surface water. and sediment. Three hundred

ninety-one soil samples were collected for field-screening analysis of nitroaromatics, and 40

confirmation samples, two surface water. and five sediment samples were collected. It was

determined that most of the nitroaromatic-impacted soil above PRO levels was encountered
within I to 5 feet of the forner building foundations. A total of 23 soil samples with

nitroaromatic compounds above PRG levels were recorded, with the highest detected 2.4.6-TNT

concentration (6,900 mg/kg) being located at the Bi-Tri House Building 452 in a 0 to 1 foot bgs

sample. Wash House, Building 456. exhibited 6 soil samples above PRG levels with 2,4,6-TNT.

4-A2,6-DNT and 2-A4.6-DNT nitroaromatics. Surface water results indicated that only VOCs

and metals were present. while sediment analytical results showed VOCs. SVOCs, and metals.
Based on the low concentrations of the contaminants in the soil both were concluded that the

compounds were not attributable to former site activities (IT, 2000b).

3.1.1.3 TNTArea C
The former TNTC occupies approximately 1 19 acres of land in the southwestern portion of

PBOW. as shown in Figures 1-2 and 3-3. NASA currently uses somne of the remaining structures

in the area for storage purposes. TNTC was used during World War 11 as a manufacturing

facility for TNT and DNT. During PBOW operations, TNTTC contained five TNT lines
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consisting of five building each (Figure 3-3). W'astewater from TNTC was routed to the PRRWP

through underground flumes and sewer lines.

Presently, the area is largely overgrown with trees and brush: however, some of the roads.

building foundations, and remnants of utilities from former TNT operations are still

recognizable. According to the records review report, TNTC was decontaminated along with the

two other TNT areas in 1955 and again in 1966 (D&M, 1995). However, the decontamination at

TNTC was reportedly not as thorough as that at TNTA. and significant subsurface contamination

associated with underground flumes and sewer lines is probably still present.

Previous environmental investigations in this area include a 1993 site inspection by MK (MK.

1994) and a 1994 TNT Areas site investigation by D&M (D&M. 1997). The MK inspection of

the T'NTC site included two surface soil samples and one collocated pair of surface water and

sediment samples. Organic compounds wvere not detected in the surface water sample nor in the

collocated sediment sample. Tolnene was detected in both surface soil samples at concentrations

below the quantitation limit.

A total of 30 soil samples were collected from 26 borings within the TNTC site during the 1994

D&M investigation. Boring locations were placed in and around former buildings that were

associated with the TNT production lines (Line 12 - Buildings 626. 612, and 604). A wide range

of nitroaromatic compounds were detected. including TNT at concentrations up to 2.7 mg/kg

(near Building 626) and 2.4-DNT up to 8.7 mg/k-g (near Building 626).

IT conducted a site-wide groundwater investigation at PBOW in 1996 (IT. 1997) and again in

1997 (IT, 1998). The investigations included collection of groundwater samples from four

overburden monitoring wells (PB-TNTC-MWO3, PB-TNTC-MWO4, PB-TNTC-MW05, and PB-

TNTC-MW06) in 1996 and five wells (th e previously sampled four wells and IT-MW09) in

1997. One bedrock monitoring well, PB-BED-MWI3. was also sampled during both events.

No VOCs were detected in the overburden groundwater in 1996 or 1997. The SVOC bis-

(2-ethylhexyl)phthalate was detected above its PRG in PB-TNTC-MWO6 in 1997.

Nitroaromatics were not detected during either sampling event. Manganese was detected in three

wells at dissolved-phase concentrations above its PRG in 1996. Total iron exceeded the PRG in

all four overburden wells sampled in 1996. In 1997. only manganese was found to exceed its

PRG in the dissolved and total phases (IT. 1999).
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Several constituents were detected in the bedrock well PB-BED-MWI3 in 1996 and 1997. Two
nitroaromatics. 4-A-2,6-DNT and 2.6-DNT, were detected above their PRGs in 1996. The only
VOC detected above its PRG was benzene in 1996 and 1997. SVOCs bis(2-ethylhexyl)phthalate
and naphthalene had detected concentrations exceeding their PRGs in 1997. The only metal
detected at concentrations above its PRG was barium in 1996 (IT. 1999).

In May 1998, site-wide groundwater sampling results showed VOC contaminant bis(2-
ethvlhexvl)phthalate above PRG levels in overburden well IT-MWO9. Arsenic and manganese
(unfiltered) exceeded PRG levels in well TNTC-MW03. arsenic (unfiltered) in well TsNTC-
MW05, and manganese (filtered and unfiltered) in well TNTC-MW06. Bedrock well PB-BED-
MW 13 showed VOC and SVOC contaminants (benzene, methylene chloride. bis[2-
ethyl1exylJphthalate. and naphthalene) above PRG levels. No metals were detected above PRG
limits (IT. 1999).

The last week of June through October 2000. IT conducted an RI of TNTC to determine the
nature and extent of contamination in surface soil. subsurface soil, surface water, and sediment.
Three hundred eighty-three soil samples were collected for field-screening analysis of
nitroaromatics. and 40 confirmation samples. 10 surface water samples. and 15 sediment samples
were collected for a confirmatory analysis. As at TNTB. it was determined that most of the
nitroaromatic-impacted soil above PRG levels was encountered within I to 5 feet of the former
building foundations. A total of 26 soil samples detected with nitroaromatic compounds above
PRG levels were recorded, with the highest sample concentration of 2,4,6-TNT (54,969 mg/kg)
being located at the Bi-Tri House (Building 682) in a 0.25 to 1.25 foot bgs sample. Fortifier
House (Building 603) detected 8 nitroaromatic compounds in soil samples with concentrations
above PRG levels (2-A4,6-DNT and total DNT). Surface water results indicated that only VOCs
and metals were present. while sediment analytical results showed VOCs, SVOCs. and metals.
Based on the low concentrations of the contaminants in the soil, surface water, and sediment
concentrations were concluded not to be attributable to former site activities (IT. 2001 c).

3.1.2 Red Water Pond Areas

3.1.2.1 WestArea Red WaterPond
The WARWP is located on the western edge of PBOW. near the intersection of Cambell Street
and Fox Road and to the north and west of Pipe Creek, as shown in Figures 1-2 and 3-4. Two
former red water pond areas in the WARWP have been identified through the use of aerial
photographs. site reconnaissance. and the presence of nitroaromatic compounds in soil and
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groundwater. Prior to 1985, numerous studies were conducted of the surface water and sediment

from the red water pond areas. The Ohio National Guard conducted surface sediment screening

for TNT and DNT. The highest values found in the screened sediments were less than I mg/kg.

IT was contracted in 1989 to conduct near-surface sediment sampling to determine the presence

or absence of residual chemical contamination from PBOW operations. Soil sample analysis

showed that dinitrobenzene (DNB). trinitrobenzene. DNT, and TNT were present in the soils at

the WARWP. In 1991, SAIC confirmed that hazardous substances had been released into the
environment at the WARWP (USACE. 1997).

A site inspection in 1993 by MK to determine the potential risk to human health and the

environment indicated low levels of VOCs and SVOCs in the sediments around Pipe Creek near

the WARWP area but found no contaminant concentrations of VOCs SVOCs. or nitroaromatics
in the surface water. MK also installed four groundwater monitoring wells and had the

oroundwater analyzed for the above contaminants. Laboratory analvsis did not indicate the

presence of VOCs. SVOCs. or nitroaromatics in the groundwater samples near Pipe Creek.

Additional groundwater investigations were conducted in 1994 by D&M and again in 1996 and

1997 by IT. D&M installed overburden and bedrock wells near the WARWP to determine the

hy drogeologic conditions and the presence of any VOCs, SVOCs. or nitroaromatics. The

investigation indicated that groundwater flow was generally north toward Lake Erie and
exhibited a strong downward vertical component.

Significant concentrations of nitroaromatics were also found adjacent to the former red water

ponds in both the overburden and bedrock aquifers. VOCs and SVOCs were also present in the
bedrock wells. Manganese was detected at concentrations above its PRG (D& M, 1997).

The investigations by IT indicated that the overburden material had been impacted by

nitroaromatic compounds in the central portion of the WARWP and that inorganic compounds

were present at concentrations exceeding PRGs throughout the area. IT determined that the

bedrock aquifer was impacted by nitroaromatics and other organic and inorganic compounds

north of the WARWP, but not in the central portion of the area. 11 recommended additional

subsurface investigations to determine the nature and extent of contamination in these areas, after

background levels were established for metals in groundwater (IT. 1997). Groundwater

sampling of the WARWP groundwater wells in November 1997 and May 1998 indicated
continued elevated levels of nitroaromatics (IT, 1999).
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IT conducted a soil and groundwater risk and direct-push investigation in June and November

1998 at the WARWP. A total of 19 surface soil, 37 subsurface soil, and 14 groundwater samples

were collected. Four nitroaromatic compounds were detected in soil samples in direct-push

borings DP09. DPI0 DPI I, and DPI8. Nitroaromatics 2.4-DNT (1.4 mg/kg) and 2.6-DNT (1.5

mg/kg) exceeded the PRG limits in the 4 to 6 feet sample in DPI0. Groundwater samples with

detected nitroaromatics exceeding PRG levels included DPO8, DPO9. DPI2, DPI3. DPI5. and

DPI 7. A maximum nitroaromatic concentration of 680 pg/L I ,3.5-TNB. 270 pIg/L I ,3-DNB.

and 950 Ftg/L 2,4-DNT was detected in DPI 3. 7.1 pg/L 2,4.6-TNT was detected in DP'I I and 2.7

jig/L 2.6-DNT was detected in DPO9 (IT, 2000b).

3.1.2.2 Pentolite Road Red Water Ponds
The PRRWP are located in the north-central portion of the PBOW facility, north of Maintenance

Road and south-southeast of the Reactor Building Area across Pentolite Road. as shown in
Figures 1-2 and 3-5. In 1989. IT conducted an evaluation to determine whether residual

chemical contamination was present in the overburden soils and groundwater. Significant
concentrations of nitroaromatics (2.4-DNT and 2,6-DNT) and sodium above background levels

(CI. 1 995) were detected in the overburden soils in the PRRWP area (IT, 1991).

In 1993, M4K conducted a site inspection to assess the threat posed to human health and the

environment and to determine the need for additional investigations. Surface soil and sediment
samples were collected and analyzed from a drainage ditch along Pentolite Road. north of the

PRRWP area. No samples from the Pentolite Road ditch showed detectable levels of VOCs.

SVOCs. or nitroaromatics (MK. 1994).

In 1994. D&M conducted an investigation of groundwater quality in both the overburden and

bedrock aquifers in the PRRWP area. The investigation indicated that groundwater flow in the

area was generally north toward Lake Erie and exhibited a strong vertical component. The

presence of groundwater in the overburden aquifer was also found to be seasonally dependent.

Results of groundwater analysis indicated that greater concentrations of nitroaromatics were

present in the overburden wells than in the bedrock wells (D&M. 1997).

A site-wvide groundwater investigation performed by IT in 1996 determined that the overburden

aquifer had been impacted by nitroaromatic compounds and that the bedrock aquifer had been

impacted by BTEX. SVOCs, and nitroaromatics (IT. 1997). Groundwater sampling events in

November 1997 and May 1998 indicated continued elevated concentrations of nitroaromatic

compounds (IT. 1999).
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IT conducted a soil and eroundwater risk and direct-push investigation in June and November

1998 at the PPRWP. A total of 20 surface soil, 39 subsurface soil. and 20 groundwater samples

were collected. Nitroaromatic compounds were detected in soil samples in direct-push borings

DPOL. DPO2. DPO3. DPO6. DPO9. DPIO, DPI 1, and DPI6. Maximum concentrations above

PRG limits included 9.3 mg/kg 1.3-DNB and 25 mg/kg 2,4-DNT in DPO3 (4 to 5 feet). 1.7

mglkg 2.6-DNT in D)P O (9 to 10 feet), and 2.7 mgikg 4A-2.6-DNT in boring DPI 1 (0 to 2 feet).

Groundwater samples with detected nitroaromatics exceeding PRG levels included DPOI. DPO3,

DPO4. DPO6. DPO7. DPO8. DPIO. DPI 1 DPI2. and DP13. A maximum nitroaromatic

concentration of 600 pg/L I.3.5-TNB was detected in DPI 1. 4,800 jigfL 1.3-DNB. 6.800 Pg/L

2.4-DNT in DPO3, and 400 Xg/L 2.6-DNT was detected in DPI 0 (IT. )000b).
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4.0 Field Activities

4.1 Introduction
The original statement of work for the groundwater RI included the following field activities:
collection of 135 direct-push groundwater samples. screening analysis of the direct-push
groundwater samples for nitroaromatics, subsurface soil sampling, installation and development
of 10 bedrock wells and 15 overburden wells, confirmation analysis of selected groundwater
samples from 23 (new and existing) overburden monitoring wells and 26 (new and existing)
bedrock wells. permeability testing. land surveying, and IDW management.

The field investigation was initiated in July 2001 to perform the direct-push screening
investigation. During the direct-push investigation in the TNT Areas. 32 of the 135 temporary
piezometers were installed. Of these 32 piezometers. 26 lacked sufficient groundwater for
sample collection. Based on the lack of groundwater, the USACE and the Ohio Environmental

Protection Agency (OEPA) agreed that further installation of temporary piezometers to monitor

the overburden groundwater should be postponed. This would include all efforts for the

overburden groundwater RI. including installation of the additional temporary piezometers and
installation of the planned 15 overburden monitoring wells.

Based on these changes, field activities in 2001 associated with the groundwater RI that were

completed included: screening analysis for nitroaromatics in 6 groundwater samples collected

from direct-push temporary piezometers, subsurface soil sampling, installation and development

of 10 bedrock wells, groundwater sampling from 8 (existing) overburden monitoring wells and

26 (new and existing) bedrock wells, permeability testing, land surveying. and IDW

management.

4.2 Direct-Push Groundwater Sampling
As mentioned above, due to lack of groundwater, the direct-push groundwater sampling field

effort was discontinued prior to installation of all of the planned 135 temporary piezometer

groundwater sampling points. Direct-push drilling occurred at 32 locations (13 borings at

TNTA. 5 at TNTB. and 14 at TNTTC) and groundwater samples were collected from 6 locations

(2 samples from each TNT area). Figures 4-1, 4-2. and 4-3 show planned and actual sample

locations. Direct-push drilling and sampling procedures were followed during this work.

Appendix A shows hazardous, toxic. and radiologic waste (HTRW) drilling logs and temporary

piezometer construction diagrams.
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Direct-push drilling locations were selected from known soil "hot spots" identified during

previous investigations at TNtTA, TNTB. and TNTC in an attempt to determine if the overburden

groundwater was contaminated at these locations. A Prosonic Geoprobe DT66 all-terrain, track-

mounted geoprobe rig, consisting of a hydraulic drive unit. stainless-steel sampling point. and

sampling rods, was positioned at the selected boring location. and a hydraulically powered

percussion hammer drove a 3.25-inch outer-diameter (OD) solid steel probe to refusal. A

temporary piezometer was installed and time allowed for groundwater to migrate into the

borehole.

Water level, if present. was measured the following day. The groundwater sample was collected

using either a peristaltic pump or a disposable bailer. As specified in the SSAP. all groundwater

samples were analyzed for VOCs and nitroaromatics using the screening-level 8330 analytical

method (IT, 2001). Due to groundwater volume, water quality field measurements were

recorded for only 5 of the 6 samples. Table 4-1 contains a summary of groundwater samples

collected during the direct-push temporary piezometer field effort. Appendix B provides sample

collection logs. Table 4-2 presents water quality readings for groundwater collected during the

direct-push field event.

After either the groundwater sample was collected or the temporary piezometer was detennined

to be dry, the piezometer was removed and the borehole was filled to the surface with granulated

bentonite. All piezometer material was decontaminated and disposed of into the sanitary trash.

4.3 Soil Sampling
A total of 24 soil samples were collected from 12 locations in conjunction with the monitoring
well installation field event. Soil sample collection followed drilling and collection procedures

outlined in the IT SSAP (IT, 2001). Appendix C contains HTRW drill logs for the soil borings.
Two soil samples were collected from each of three locations at each red water pond area to

support feasibility studies for the sites and better define the depth of nitroaromatic
contamination. Two soil samples were also collected from each of two locations at TNT Areas

A, B. and C to further define the depth of nitroaromatic contamination. All samples were

collected at known hot spots identified in previous investigations and were analyzed for target

compound list VOCs. nitroaromatics, and target analyte list metals. A split from each sample

Was also subjected to the synthetic precipitation leaching procedure (SPLP), and the leachate was

analyzed for nitroaromatics. Appendix B provides collection logs of the soil samples. and Table

4-3 provides a summary of the soil samples collected.
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TNTA. Four soil samples were collected from two soil borings completed near 2001 direct-push

"hot spot` sample locations, as shown on Figure 4-1. One sample in each pair was collected

below the water table, and the other was collected directly above the water table. Soil sample

SOO I 2A (DNT Nitrating Building 195) was collected near former sample SOO 12 from depths of

0.5 to 1.5 feet and 4 to 6 feet; S0080A (Wash House Building 146) was collected at depths of

0.5 to 1.5 feet and 8 to 10 feet near sample S0080.

TNTB. Four soil samples were collected from two soil borings completed near 2001 direct-push

'hot spot" sample locations, as shown on Figure 4-2. One sample in each pair was collected

below the water table, and the other was collected directly above the water table. Soil sample

SS295A (Wash House Building 458) was collected near former sample SS295 from depths of 0

to I foot and 2.5 to 3.5 feet. and soil sample SS375A (Bi-Tri House Building 452) was collected
at depths of 4 to 6 and 8 to 10 feet near sample SS375.

TNTC. Four soil samples were collected from two soil borings completed near 2001 direct-push

Thotspot" sample locations, as shown on Figure 4-3. One sample in each pair was collected
below the water table, and the other was collected directly above the water table. Soil sample

ABO66A (Acid & Fume Recovery Building 629) was collected near former sample AB066 from

depths of 2.5 to 3.5 feet and 8 to 10 feet, and soil sample AB]23A (Fortifier House Building

603) was collected at depths 4 to 6 feet and 6 to 7 feet near sample AB 123.

West Area Ponds. Six soil samples were collected from three soil borings completed near

1998 direct-push 'hot spot" sample locations, as shown on Figure 4-4. One sample in each pair

was collected below the water table, and the other was collected directly above the water table.

DPo9A soil was collected near former sample DP-09 from depths of 4 to 4.9 feet and I 1 to 12

feet; DPI3A was collected at depths 4.1 to 5.1 feet and 11 to 12 feet near sample DP1O; and
sample DP 16A was collected from depths of 3.5 to 4 feet and I I to 12 feet near formeT soil

sample DPl6.

Pentolite Road Ponds. Six soil samples were collected from three soil borings completed

near 1998 direct-push "hot spot" sample locations, as shown on Figure 4-5. One sample in each

pair was collected below the water table, and the other was collected directly above the water

table. DP03A soil was collected near former sample DP-03 from depths of 4.3 to 4.8 feet and I I

to 12 feet; sample DP10A was collected at depths 8.4 to 8.9 feet and 10.5 feet to 12 feet near
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sample DPIO; and sample DPI 1A was collected from depths of 2.6 to 3.1 and 11 feet to 12 feet

near former soil sample DPI I .

4.4 Monitoring Well Installation
Because groundwater was not encountered during direct-push drilling. no overburden monitoring

wells were installed. Ten 2-inch diameter bedrock monitoring wells were installed as part of the

2001 groundwater RI. Figure 2-2 (site map with wells and lines of cross-section) shows the site-

wide locations of the newly installed wells along with the pre-existing monitoring wells. Three

of the bedrock wells, P13-BED-MW24. PB-BED-MW25, and PB-BED-MW26. monitor

groundwater entering PBOW and are designated as background wells. Two bedrock wells. PB-

I3ED-MW22 and PB-BED-MW27, monitor groundwater leaving PBS at the northern property

boundary area: one bedrock well. TNTB-BEDGW-004, monitors groundwater leaving TNTB:

one bedrock well, PB-BED-MW23. monitors groundwater leaving the PRRWP area and entering

the Rcactor Area: and three bedrock wells. TNTA-BEDGW-001. ITNTB-BEDGW-003. and

TNTC-BEDGW-001, were located at previous soil investigation "hot spots".

Monitoring wells were installed in accordance with guidelines specified in the USACE

Engineering Manual EM-I 110-14000 (USACE, 1994) and following the procedures in the site-

wide SAP (IT, I 996a). Specifically. monitoring wells were installed as described below.

Bedrock monitoring well installation began in August 2001. All bedrock wells were installed as

double-cased monitoring wells. A Boart Longyear BK8 I truck-mounted rotary drill rig was used

to drill a pilot borehole in the overburden soil. The boring was advanced using 4.25-inch inside

diameter (ID) and 8-inch OD hollow-stem augers to the depth of auger refusal. Soil core

samples were continuously collected from the ground surface to the terminating depth using a

1.4-inch ID stainless steel split spoon. Soil cores were visually examined by an IT field

geologist and documented on the HTRW drilling logs (Appendix D). Photographs of the rock

cores were taken and are presented in Appendix E. During this phase of work. borehole material

was not analyzed for chemical parameters, except for disposal characterization as described in

Section 6.0. After determining depth to bedrock, the borehole was then reamed with 8.25-inch

ID and 12-inch OD hollow-stem augers to bedrock or auger refusal. The augers were left in the

borehole to hold back overburden materials, and bedrock was cut with a 8-inch tri-cone roller bit

until several feet into competent bedrock was determined to have been drilled. Black steel

casing (6-inch ID by 6 5/8-inch OD) was installed. pressure grouted into the bedrock and

allowed to cure for a minimum of 48 hours.
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Bedrock was then cored using a BK81 or Cantera C2-250 truck-mounted drill rig. Coring was

conducted through the center of the black steel casing using a 3-inch OD PQ bit attached to a

5-foot long core barrel. Cutting bedrock with the PQ bit left a 6-inch OD borehole. Rock cores

were visually examined and a lithology description prepared. Bedrock well completion in most

boreholes was accomplished using a 2-inch diameter, Schedule 40 polyvinyl chloride (PVC)

riser pipe and 10 to 20 foot sections of 0.01 0-inch factory-slotted screen. No monitoring well

completion material was installed into well PB-BED-MW23 because a depth to groundwater

could not be determined.

The construction details for the new monitoring wells at the site are summarized in Table 4-4.

Drilling logs and well construction diagrams are included in Appendix D.

4.5 Monitoring Well Development
All newly constructed monitoring wells were developed after completion of well construction.

Well development was performed by surging and bailing with a polyethelyene disposable bailer

or surging and pumping using a Grundfos submersible pump. The method of development

chosen depended upon groundwater yield in the well. A well development log was completed

for each well to document well development progress. field parameters, and other pertinent

information. Photographs of development water and well development logs are included in

Appendices E and F, respectively.

4.6 Groundwater Sampling
Groundwater sampling was conducted from September 25 through October 10, 2001, during and

after the new monitoring well installation. The sampled wells included the 10 newly installed

bedrock wells. Groundwater samples were collected from a total of 4 pre-existing overburden

monitoring wells and 23 (new and pre-existing) bedrock wells. Table 4-1 shows a list of the

primary groundwater samples collected. The pre-existing bedrock and overburden monitoring

wells sampled were selected by the USACE based on the groundwater investigation conducted in

1997. A total of 34 primary groundwater samples were to be collected. A sample could not be

collected from bedrock monitoring well PB-BED-MW26 due to the low yield of the well.

Bedrock well AA I -BEDGW-00 I was not sampled because extremely high H2S vapors were

encountered at the well. Overburden wells MK-MWI6. TNTA-MW10. and TNT'C-MWO' could

not be sampled because they were dry. Overburden monitoring well IT-MWO 1 could not be

sampled because a dent in the riser prohibited the bailer or pump from entering the well.

Groundwater samples were analyzed for nitroaromatics, metals (filtered and unfiltered). VOCs.

SVOCs. and water quality parameters (alkalinity, chloride, cyanide, hardness, nitrate. sulfate.
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total dissolved solids, total organic carbon, total suspended solids. and turbidity). In addition,

two free-phase samples were collected from monitoring wells TNTA-BEDGW-OOl (sample

number FP7001) and PB-BED-MW16 (sample number FP7002). The free-phase samples were

analyzed for VOCs. diesel range organics (DRO), and gasoline range organics (GRO).

Samples were collected from 28 wells, as listed in Table 4-1. Groundwater monitoring well

locations are shown on Figures 3-1 through 3-5 and on Figure 2-2. Final field measurements of

groundwater samples are presented in Table 4-2.

Sampling of newly installed monitoring wells took place no sooner than 14 days after well

development was completed. Two procedures were made available for purging and sampling

wells. Low-flow (minimal drawdown) was the preferred purging and sampling method in wells

where adequate recharge was present. If a well did not recharge adequately to use low-flow

sampling (i.e., water level dropped 6 inches or more). removal of 3 to 5 volumes of groundwater

was performed.

Groundwater recharge rates permitted 17 of the 28 wells to be sampled with the low-flow

sampling methodology. A bladder pump was used to complete the sampling. The pump was

inserted into the screened portion of the monitoring well and the well was pumped at a rate that

minimized drawdown. Typically. purging rates were on the order of 200 to 500 milliliters per

minute. The purge rate was set such that drawdown in the well was never greater than 0.5 foot.

Water chemistry parameters (hydrogen ion concentration [pH], oxidation-reduction potential

[Eh], conductivity. temperature. dissolved oxygen. and turbidity) were monitored for stability.

If pre-pumping (static) water level was above the top of the well screen and drawdown exceeded

0.5 foot even at the lowest setting of the pump, low-flow sampling could not be conducted. In

this situation, an attempt was made to remove 3 to 5 volumes of groundwater without allowing

the water level to drop below the top of the well screen. If the water level dropped to the

screened level, purging activities were stopped. If the recharge rate was adequate, 3 to 5

volumes of groundwater were removed. If the recharge rate was slow. purging was considered

complete, and the monitoring well was sampled.

Another instance when low-flow sampling could not be conducted was if the static water level

was below the top of the well screen during the initial measurement and drawdown exceeded

0.5 foot even at the lowest setting of the pump. In this situation. recharge was so low that
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adequate purging of the well could not be achieved even over a period of days. In this case. the
well was sampled without purging.

Samples collected for metals analysis were filtered in the field through a 0.45-micrometer high-
capacity filter attached to the discharge line of the bladder pump. If the well was not sampled
using the bladder pump (i.e.. with a disposable bailer), a hand-operated 0.45-micrometer filter
was used. Sample filtration, preservation. packing. and shipment were performed in accordance

with Section 5.4 of the site-wide QAPP (IT. 1996b).

4.7 Hydraulic Conductivity Testing
A rising and/or falling head slug test was performed at the newly installed monitoring wells to
acquire information on the hydraulic conductivity of each water-bearing zone. A slug test was
not conducted in monitoring well PB-BED-MW26 due to lack of groundwater. nor in TNTA-
BEDGW-001 due to an erratic water-level reading. Equipment used in the test included:

* Ten-pounds-per-square-inch pressure transducer equipped with an atmospheric
pressure compensation tube

* HERMIT I QOOC Environmental Data Logger

* Five-foot-long or ten-foot-long, 1 .5-inch-diameter PVC slug.

The slug test was set up by lowering the pressure transducer more than 5 feet below the static

water level to a point above which the PVC slug could be fully immersed in the well water
without interfering with the transducer. The data logger allows water level changes to be

recorded at desired time intervals. The slug was inserted in the well and the water level allowed
to return to static level. The rising test was started by initializing the data logger and removing
the slug from the well. The water level recovery versus elapsed time was recorded for later
analysis. The test was considered completed when the water column above the pressure
transducer had returned to 95 percent of the original level. Following the test, the data recorded

by the data logger was recovered and stored on diskette. The raw data were inspected in the field
for consistency and completeness. The slug test data were analyzed using the computer program
AQTESOLVt' for Windows (Geraghty and Miller Environmental Services, 1989). The

hydraulic conductivity testing data are included in Appendix G, along with a description of the

method used in the data analysis.
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4.8 Decontamination Procedures
Decontamination of drill rigs. downhole tools, and sampling equipment was performed in

accordance with Section 4.4.3 of the SAP (IT, 1996a). Specifically, drill rigs, rods, drill bits. and

augers were cleaned at the decontamination pad using high pressure hot water from a steam-

cleaner before entering the drilling site, between sites, and after completion of the last borehole.

Other equipment. including water level indicators. slugs, and transducers, was decontaminated

by rinsing in sequence with soapy water, deionized water. methanol, and a final rinse with

deionized water. Equipment was then air dried before use. The bladder pump was

decontaminated by running the decontamination fluids through the pump head. Tubing was not

decontaminated because new tubing was used for each well

4.9 Land Survey
All temporary piezometer. soil boring. and new bedrock monitoring well locations were

surveved in August and September 2001 by an Ohio-registered professional land surveyor.

I lorizontal coordinates were surveyed to the closest 0.1 foot and referenced to the Ohio Slate

Plane Coordinate System. Vertical coordinates (land surface elevation and top-of-casing

elevation) were surveyed to the nearest 0.01 foot and referenced to the 1929 National Geodetic

Vertical Datum. Complete land survey data are included in Appendix H.

4.10 IDWManagement
IDW generated during the 2001 groundwater remedial RI included soil. groundwater. rock cores.

decontamination water. and personnel protective equipment. All IDW was managed and handled

in accordance with procedures described in the SAP (IT. 1 99 6a).

Decontamination water, development and purge water, and groundwater generated during well

installation was initially stored in 55-gallon drums and transferred to the central staging area

located north of Pentolite Road. At the staging area, it was pumped into two I .500-gallon

carboys, sampled. and removed on November 19, 2001 by U.S. Liquids of Detroit. Inc.

following the proper procedures. All water was transported to the U.S. Liquids office in Detroit.

Michigan. treated, and disposed of at the facility. Soil generated during soil boring sampling and

monitoring well installation was collected in drums, labeled with contained material. content

volume, date of generation, and source of origin as applicable. All drums. a total of 107. were

also removed by U.S. Liquids of Detroit, Inc. on November 19, 2001. Soil was also taken to the

U.S. Liquids facility in Detroit, Michigan, treated. and residuals disposed of at the Woodland

Meadows landfill in Detroit. Soiled personal protective equipment generated during the project

was double-bagged and placed in the on-site industrial dumpster.
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5.0 Analytical Program

Primary and field duplicate project samples were analyzed by Severn Trent Laboratories. Inc. of

Knoxville, Tennessee. Analyses for water quality parameters were provided by Severn Trent's

Canton. Ohio. laboratory. Quality assurance samples and field splits were analyzed by Paragon

Analytics. Inc., Fort Collins, Colorado. IT Corporation performed data validation. The

validation summary is provided in Appendix 1. The analytical results are summarized in

Appendix J. Tables of detected hits that exclude "B" qualified data are included in Appendix K.

A data quality evaluation is located in Appendix L. The groundwater analytical data were

compared to U.S. Environmental Protection Agency (EPA) Region 9 PRGs. defined in Section

5.4. The PRG tables (Section 6.2) include compounds detected above the PRO screening
concentrations only.

5.1 Analytical Program and Methodologies
Chemical analyses for the investigation were performed in accordance with guidelines detailed in

the EPA's Test Mfethodvsfor Evaluating Solid Waste (SW-846), Physical/C hemnical Methods.

Third Edition. September 1986 (EPA, 1986) and subsequent revisions. The groundwater

samples and associated quality assurance/quality control (QA/QC) samples were analyzed for

VOCs. SVOCs. metals, nitroaromatics. and several water quality parameters. Soil samples were
analyzed for VOCs, SVOCs. metals, nitroaromatics, and nitroaromatics following SPLP
extraction. Methods used for analysis are summarized in Table 5- 1.

All data analvzed were reviewed for accuracy and completeness. One hundred percent of the

data analyzed were subjected to data validation following guidelines in the EPA Conlract

Laboratory Program National Functional Guidelinesfor Organic Data Review, October 1999
(EPA, 1999) and EPA Contract Laboratory Program National Functional Guidelinesfor

Inorganic Data Review. February 1994 (EPA. 1994a). Data were evaluated against specific

criteria to verify the achievement of precision, accuracy. representativeness. completeness, and

comparability goals established to meet the project data quality objectives (DQO). The criteria

for blank evaluation were based on those detailed in Region III MAodificarions to National

Functional Guidelines.for Organic Data Review, September 1994 (EPA. 1994b) and Region 11I

Modifications to the Laboralomy Data Validation Functional Guidelinesfor Evaluating

Inorganics Analyses (EPA, 1993). The procedure is outlined in Section 5.3.

',~2P10W2~I(WI~ 4cW 5OI5 Am5- 5 I



PBOW GW RI Report
Seccion: 5-0
Revision No.: 0
Datc: March 2001

5,2 Data Quality Evaluation
The reliability of the sampling and analytical procedures used during the investigation was

demonstrated by implementing the project-specific quality assurance procedures specified in the

site-wide SAP (IT, 1996a) and QAPP (IT. 1996b) and its site-specific attachments. Successful

execution of these procedures provides strong supporting evidence that the data are

representative of the areas under investigation.

The DQOs for this project were to produce scientifically valid data of known accuracy and

precision that were complete with respect to identified critical samples. comparable with similar

data types. and representative of the media sampled so as to be useful for the cited purposes.

Evaluation of the data using the DQOs and the data validation process resulted in the
determination that most of the data set is valid and of sufficient quality to meet the objectives of

the investigation. Some VOCs were rejected in samples because of hcadspace and calibration

problems. Only non-detects were rejected. Detects were qualified "J." estimated. Nitroaromatic

results ill the field-split samples 1D3045 and BD3047 were rejected for poor surrogate and

matrix spike recoveries. Calibration recoveries were poor also. A complete evaluation of the
analytical results is given in the data quality evaluation found in Appendix l.

5.3 Blank Evaluation

The purpose of blank analysis is to detect contamination resulting from laboratory and field
activities. Blank evaluation involves qualification of data based on the results of associated field

blanks, trip blanks. equipment rinsates. and laboratory method blanks. The criteria for blank

evaluation are as follows:

* If a parameter is found in a blank but not detected in the sample. no action is taken.

* For organics. if the sample result is greater than the contract-required quantitation
limit, but is less than 5X or l OX of the blank result. the sample result is qualified
"B."1

* For organics, if the sample result is less than the contract-required quantitation
limit and less than 5SX or l OX of the blank result. the sample result is qualified
"B." The "J" qualifier is not used.

* For inoranics. if the sample result is greater than the instrument detection limit
but less than 5X of the blank result, the sample result is qualified "B."
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If the sample result is greater than 5X or I OX of the blank result, the sample result
is not qualified.

In instances where more than one blank is associated with a given sample. qualification is based

upon a comparison with the associated blank having the highest concentration of a contaminant.

Blank results are not subtracted from sample concentrations.

5.4 Screening Criteria

The analytical data were screened against PRGs published in EPA Region 9 tables. With a few

exceptions. PRGs are chemical concentrations that correspond to a one-in-one million 11 04

cancer risk or a noncarcinogenic hazard quotient of I in soil. air, and water.

The Region 9 PRG table combines EPA toxicity values with exposure factors to estimate "safe"
contaminant concentrations in soil. air. and water. In situations where a PRG is exceeded.

further evaluation of the risks that may be posed by site contaminants is appropriate.
Residential concentrations are used for screening.

No attempt was made to develop PRGs for ubiquitous, nutritionally essential elements unlikely

to be toxic at concentrations ordinarily found in environmental media and for which toxicity

values are unavailable (e.g.. calcium, magnesium, potassium, and sodium). PRGs used in the
screening of groundwater investigation data are presented in Section 6.0 tables. PRGs for tap

water were used to screen contaminants in aroundwater. It was assumed that household use of

Groundwater results in the most restrictive contamination levels.
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6.0 Investigation Results

6.1 Quarterly Groundwater Level Measurements
A total of four site-wide quarterly groundwater level measurement events have taken place since
the last groundwater summary report presented in June 1999 (IT, 1999). These site-wide
measuring events were conducted by ICI for the USACE. Groundwater levels were measured in
September 2000 and January, August, and November 2001. IT received the water-level data and
used it to assist in better defining the groundwater hydrology. Table 6-1 lists a summary of the
groundwater elevation measurements.

6.2 Geologic and Hydrogeologic Investigation Results
This section presents updated information and revisions of interpretations made of geologic and
hydrogeologic data presented in the last site-wide groundwater summary investigation report (IT.
1999). During 2001 bedrock monitoring well installation and groundwater sampling. free-phase
hydrocarbon was encountered in several of the wells (IPB-BED-MW23. PB-BED-MW24. PJB-
BED-MW27, PB-BED-MWI6. and TNTA-BEDGW-001). As noted on the teleconference log
generated on November 18, 1998 regarding BTEX (Appendix M) and in Section 2.2.2, traces of
natural petroleum are common in the local quarries mining the Delaware Limestone. Table 6-2
shows the hydrocarbon detected by each of the new bedrock monitoring wells. Hydraulic
conductivity results of the new bedrock monitorine wells are shown on Table 6-3 with results
from the other bedrock wells. Contour maps of water level elevations in the overburden have
been generated from the August and November 2001 data and are presented in Figures 6-1 and
6-2. Contours of water level elevations in the bedrock for the same time period are presented in
Figures 6-3 and 6-4.

6.2.1 Hydrogeology of Overburden Water-Bearing Zone
Groundwater elevations in the overburden water-bearing zone fluctuated less than 3 feet in the
four water level measurements collected as part of this investigation. Groundwater flow in the
overburden is predominantly to the north-northeast. The general flow direction in the
overburden aquifer largely mirrors the surface topography and corresponds to the topography of
the top of the bedrock. This is demonstrated by comparing the top-of-bedrock map (Figure 2-8)
with the overburden groundwater elevation contour maps (Figures 6-1 and 6-21). In the
southeastern portion of the site. groundwater flow has a relatively uniform horizontal hydraulic
gradient to the north-northeast. On the northwest side of the site, the flow is toward a
groundwater low mapped southwest of the Reactor Building Area. Figure 6-5 shows
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groundwater flow in both the overburden and bedrock water-bearing zones in the vicinity of the

Reactor Building Area for August 2001 and Figure 6-6 shows the same informlation for

November 2001. There is a distinct southwestern flow toward the reactor buildings in the

overburden in that area, possibly as a result of active sump pumps believed to be pumping within

and at the base of the overburden at that location. Both maps show very similar groundwater

flow direction as previously presented by the November 1997 and May 1998 mnaps in the June

1999 Grotonidwater .Suimnuzry Report (IT, 1999).

Hydraulic gradients were calculated for three transects across the site for the November and

August 1997 and May and February 1998. Flow along the western side of the site is toward the

north-northwest to a groundwater low at a gradient ranging from 0.0086 foot per foot (ftlft) to

0.0 II ft/ft. Flow at the center of the site was to the north at a very consistent gradient over time

ranging from 0.0044 to 0.0053 ft/ft. Groundwater on the east-central portion of the site flowed

to the northeast at a gradient ranging from 0.0049 to 0.0060 ft/ft (IT. 1999). Hydraulic

conductivity of the overburden water-bearing zone measured by slug tests performed in the site

wells ranged from 0.74 ft/day to 211.68 ftlday. as shown in Table 6-3. The calculated geometric

mean for the five wells tested was 8.75 ft/day. All slug test data is presented in Appendix C(.

Groundwater elevation in the overburden fluctuates seasonally, irrespective of the area of the

site. Figure 6-7 shows the similarity among four select overburden wells. Consistent

fluctuations in other overburden wells may imply a significant horizontal connectivity across the

overburden water-bearing zone. However, these levels in the overburden may be influenced bv

changes in water levels in the bedrock water-bearing zone. possibly indicating greater vertical

than horizontal hydraulic conductivity in the overburden (IT, 1999).

6.2.2 Geology and Hydrogeology of Bedrock Water-Bearing Zone

In previous reports. bedrock at the site has largely been discussed as one unit. In this report,

formations within the bedrock have been differentiated to explain enigmatic groundwater levels

and fluctuations over time in many of the site wells. After comparing the geologic plan view

map (by the O)DNR) with the five cross-sections (discussed in Section 2.0), the bedrock will be

discussed both as a whole and as three separate units (the Ohio Shale. the Olentangy Shale, and

the Delaware Limestone) where appropriate (IT, 1999).

Horizontal hydraulic gradients in the bedrock were calculated for three transects across the site

for November and August 1997 and May and February 1998. Bedrock groundwater flow along

the western side of the site is toward the north-northeast with a oradient of 0.004 to 0.0286 ft/ft.
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Bedrock groundwater flow in the center of the site was predominantly to the north-northeast with

a gradient ranging from 0.0038 to O.0110 ft/ft. At the east-central portion of the site, bedrock

groundwater flow is to the northeast with a gradient ranging from 0.0023 to 0.00'38 ft/f (IT,

1999). Groundwater elevation in the bedrock water-bearing zone typically had little fluctuation

in wells monitoring the Ohio Shale and the Olentangy Shale (Figures 6-8 and 6-9. respectively):

however. wells monitoring the Delaware Limestone showed significant elevation fluctuations

over time (Figure 6-10). Wells constructed in the Delaware Limestone in the Reactor Facility

Area (wells REACTOR 1. 2. and 3) showed the greatest variation over time. with water levels

fluctuating as much as 25 fect (Figure 6-10). Another well shown on Figure 6-10. PB-BED-

MMWI3, fluctuates similarly to those of Reactor Facility-Area (REACTOR 1. 2. and 3). PB-

BED-MW 13. Which monitors the Delaware Limestone. is located along a bedrock low that

trends along the west side of the site to the Reactor Facility Area. The similar extreme

fluctuations in these wells suggest there may be a hydraulic connection between these two areas.

Eight sump pumps are present in the Reactor Facility Area at the locations shown on Figures 6-5

and 6-6. The frequency and rate that these wells pump are unknown. However. it is possible

that these wel Is may draw a significant amount of water from the top of the bedrock low. causing
drawdown as far as PB-BED-MW13 and possibly causing flow from the overburden water-

bearing zone to the Reactor Facility Area, as shown on both Figures 6-5 and 6-6 (IT. 1999).

Hydraulic conductivities in the bedrock measured by slug tests performed in the site wells shows

that the range is from 0.003 ft/day to 22.18 ft/day. This range also demonstrates the variability in

hydraulic conductivity of the bedrock across the site. Of the sixteen wells tested. those installed

in the Ohio Shale were shown to have the highest hydraulic conductivities at 22.18 ft/day in IT-
ABG-BEDGW-001 and 17.9 fl/day in IT-TNTB-BEDGW-002. as shown on Table 6-3. In
contrast. hydraulic conductivities in the other wells (wells installed in the Delaware Limestone

and the Olentangy Shale) had conductivities two to three orders of magnitude lower. The

geometric mean conductivity for all bedrock wells is 0.354 ft/day.

Natural petroleum and H2S, a byproduct of anaerobic petroleum degradation. have been present

in some of the lithologic units at the site. After evaluating the boring logs that had noted

petroleum during drilling and the wells in which monitoring equipment had detected H2S, it is

apparent that petroleum and H2S are naturally occurring at the site to a significant degree only in

the Delaware Limestone (IT, 1999).
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6.2.3 Hydraulic Connection Between Zones
Vertical hydraulic gradients. calculated for five well pairs, revealed two general trends across the
site (Table 6-4). Well pairs on the western and northern portions of the site showed a strong

downward gradient from the overburden to bedrock. The greatest difference in water levels

occurred in the overburden/Delaware Limestone well pair IT-AAI -GWO02/IT-AA I-BED-
GWOOL with approximately 25 feet of difference in the water levels and an average vertical

gradient over time of 0.6 ft/ft downward from the overburden to the bedrock. In contrast, the
central and southern portions of the site showed very similar groundwater elevations in the

overburden and the bedrock, particularly in well pair ABG-GW002/ABG-BED-GW00l. This

may indicate that the groundwater in the overburden and the Ohio Shale located on that portion

of the site have a high degree of connectivitv (IT. 1999).

6.2.4 Influence of Precipitation on Water Levels
Although previous investigations have indicated that there is a strong connection between

precipitation and groundwater elevations. no clear correlation exists between monthly

precipitation rates and water level elevations in site wells. Figure 6-12 shows the precipitation

rates in Sandusky, Ohio. from January 1994 to December 2001. However, when comparing the

limited numbcr of seasonal tgroundwater elevation measurements collected from the site, shown
in Table 6-1 with aquifer recharge (Figure 6-133). a seasonal correlation appears to be present.

Recharge at PBOW was obtained by subtracting potential evapotranspiration rates (from
Cleveland, Ohio data) and calculated runoff rates from rainfall. Appendix N shows previous

calculations and reference information along with newly acquired rainfall data required for this

calculation.

Figure 6-13 demonstrates that there is a strong correlation between seasons of the year and

calculated monthly aquifer recharge rates at PBOW. Recharge to the overburden is calculated to

be highest in the winter months (December, January. or February) for 8 of the 9 years shown. A

lag time should. however, occur from the time the rain infiltrates the soil to the time it reaches

the water table. At PBOW, this lag time should be weeks from the time of precipitation. The lag

time depends largely upon the infiltration capacity of the soil, the thickness of the overburden in
the areas of recharge. and, in the winter, frozen ground. Thus, the groundwater elevations should

typically be highest in February or March. Although Figure 6-12 shows that the greatest rainfall

occurs in summer months, Figure 6-13 shows that recharge rates are actually lower during that

season. This is because evapotranspiration is highest in the mid to late summer in north-central

Ohio. Similar to the lao time for the groundwater high. a lag time in the groundwater low should

also occur. Thus. groundwater elevations should be lowest in early fall.
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Figures 6-12 and 6-13 show that both precipitation and recharge rates were similar for most of

the years measured. However, in 1994 the annual precipitation was approximately 25 percent

lower than the average annual rate in Sandusky. Correspondingly. the lowest water levels

measured in site wells occurred in December 1994. This reveals that significant fluctuation in

groundwater wells can -xcur during drought conditions such as in 1994.

6.3 Groundwater Sampling Events
In September through October 2001 groundwater samples representative of low groundwater

level (or dry season) conditions were collected. The samples were collected from the same

overburden and bedrock monitoring wells sampled in November 1997 and May 1998 as well as

from thc new wells installed in 2001. Samples representative of high groundwater level (or wet

season) conditions are expected to be collected in April 2002. Eight pre-existing and 15 newly

installed overburden monitoring wells were scheduled to be sampled during the 2001 dry season

event, but, because of the lack of overburden groundwater. the residuum monitoring wells were

not installed. Sixteen pre-existing bedrock wells (as compared to 17 wells sampled during

November and May 1998) and the 10 newly installed bedrock wells were sampled during the

2001 dry season groundwater investigation. Bedrock well REACTOR 1, which was sampled

during November 1997 and May 1998, was not sampled.

The first quarterly sampling event of background bedrock monitoring wells was also conducted

during the September and October 2001 groundwater investigation. A quarterly sampling

schedule was chosen for these wells to obtain background bedrock groundwater data to

determine if similar patterns or trends of chemical constituents are present and thus establish

background groundwater constituent concentrations for the bedrock groundwater.

6.4 Analytical Results
The following sections present the blank-corrected results of the first semiannual sampling event

by monitored water-bearing zone and geographic location within the site. November 2000 PRGs

have been used to evaluate the detected constituents. Only analytes exceeding PRGs are shown

on figures. As a comparison tool, the November 1997 and May 1998 results, compared to PRGs,

are also shown on the figures with the 2001 data, but analytical results are not discussed.

Analytes detected below PRGs are not discussed in detail nor shown on figures but are presented

in the referenced data tables. All analytical data is presented in Appendices J and K.

KNM'TpO1W' I GWklex dO03 15'020:-52 AN; 6-5



- -

PBOW 2001 GW RI Report
Section: 6.0
Revision No.: 0
Datc: March 2002

6.4.1 West Area Red WaterPonds Area
No pre-existing overburden monitoring wells were sampled. Bedrock monitoring well PB-BED-

MWIV4 is located downgradient (northeast) of the WARWP shown on Figure 6-14. Groundwater
was analyzed for VOCs. SVOCs. nitroaromatics, metals (total and dissolved), cyanide, and water

quality parameters, as previously discussed.

6.4.1.1 Overburden
No pre-existing overburden monitoring wells were sampled during the 2001 dry season event

and none are scheduled for sampling during the 2002 wet season event.

6.4.1.2 Bedrock

2001 Dry Season Sampling Event Arsenic and thallium were the only constituents
detected in PB-BED-MW14 above the PRGs. Concentrations exceeded the PRG limits in both

the filtered and unfiltered samples. Two VOCs (acetone and methylene chloride) and eleven

other metals were detected in both the total and dissolved-plhase samples but were below PRG

limits. Table 6-5 presents the detected analytes and the water quality parameters.

2002 Wet Season Sampling Event. Fieldwork is scheduled for April 2002.

6.4.1.3 Summary of Sampling Events
The summary will be provided in the Data Summary and Evaluation Report at the completion of

the first year of quarterly background sampling (September 2001 through 4^ round expected to

occur in July 2002).

6.4.2 Pentolite Road Red Water Ponds Area
No overburden monitoring wells were sampled. One pre-existing monitoring well. PB-BED-

MWI 5, and one newly installed well, PB-BED-MW23. are located at the PRRWP area. Both

bedrock wells are located downgradient (north) of the area, as shown on Figure 6-15.

Groundwater samples were analyzed for VOCs, SVOCs. nitroaromatics. metals (total and

dissolved), cyanide, and water quality parameters as previously discussed.

6.4.2.1 Overburden
No overburden monitoring wells were sampled during the 2001 dry season event and none are

scheduled for sampling during the 2002 wet season event.
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6.4.2.2 Bedrock

2001 Dry Season Sampling Event 2.4.6-TNT was detected in monitoring well PB-BED-

MWIS but was below the PRG level. Two VOCs. benzene and methylene chloride, were

detected above PRG levels in both PB-BED-MW I 5 and PB-BED-MW23. Acetone and toluene

were also detected above PRG limits in well PB-BED-MW23. SVOC naphthalene was detected

in both wells. and bis(2-ethylhexyl)phthalate was above its PRG in well PB-BEED-MW23.

Arsenic and manganese were the only total and dissolved metals to exceed PRG limits

(Table 6-5).

2002 Wet Season Sampling Event. Fieldwork is scheduled for April 2002.

6.4.2.3 Summary of Sampling Events
The summary will be provided in the Data Summary and Evaluation Report at the completion of

the first year of quarterly background sampling (September 2001 through 4 th round expected to

occur in July 2001).

6.4.3 TNT Manufacturing Area A
Two groundwater samples were collected during the direct-push operations at TNTA. One

sample. DP14, was collected downgradient of the Bi-Tri House (Building 142). and the other

sample, DP2 I, was collected downgradient of the Bi-Tri House (Building 132). Groundwater

collected from the temporary piezometers in 2001 was analyzed only for VOCs and

nitroaromatics by the screening method, as previously discussed. Figure 4-1 shows groundwater

analytical results above PRG limits from the 2001 direct-push groundwater sampling along with

the 2000 groundwater sampling direct-push locations.

Two overburden wells were scheduled to be sampled. Overburden monitoring well TNTA-

MW1O is located north of Maintenance Road, downgradient of Wash House (Building 136).

Well TNTA-MW I l is located south of Maintenance Road, downgradient of Wash House

(Building 146). Overburden well TNTA-MWI 0 was dry and, due to a small water column. only

a limited sample volume was collected from TNTA-MWI 1. Groundwater from TNTA-MWI I

was analvzed for VOCs. SVOCs, nitroaromatics, dissolved metals, and total organic carbon.

Three bedrock wells (PB-BED-MWI7, PB-BED-MWl 8, and TNTA-BEDGW-001) are present

at TNTA. Bedrock well PB-BED-MW 17 is located downgradient of the TNTA area, PB-BED-

MW18 is positioned side-gradient (east) of TNTA. and well TNTA-BEDGW-001 is located at
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the northwest corner (downgradient) of forner Wash House (Building 146) (Figure 6-16).

Groundwater was analyzed for VOCs, SVOCs. nitroaromatics, metals (total and dissolved).
cyanide, and water quality parameters, as previously discussed.

6.4.3.1 Temporary Piezometers
No nitroaromatics or VOCs were detected in the screening groundwater sample from DPI4. A
total of 8 nitroaromatic compounds were detected in the screening groundwater sample from
DP2 1, 5 of which exceeded PRG limits. Detected nitroaromatics included 2,4,6-TNT, 2,4-DNT'.
2.6-DNT. 4-A2.6-DNT. and 2-A4.6-DNT. Acetone and chloroform were also detected, but only
chloroform exceeded the PRG limit (Table 6-6).

6.4.3.2 Overburden
2001 Dry Season Sampling Event. Three nitroaromatic compounds were detected in well
TNTA-MW 1 1 but were below the PRG levels. Arsenic and iron were detected above PRO
levels in the unfiltered metals (Table 6-7).

2002 Wet Season Sampling Event. Fieldwork is scheduled for April 2002.

6.4.3.3 Bedrock

2001 Dry Season Sampling Event 2,6-DNT was detected above its PRO limit in
downlgradient bedrock monitoring well PB-BED-MW 17. Both amino DNT isomers were
detected in TNTA-BEDGW-001 but wvere below the PRG limits. VOC methylene chloride was

above PRG action limits in all three bedrock wells and chloromethane exceeded the limit in well

PB-BED-.MW18. Benzene, toluene, and total xylene constituents were all above PR(s in
monitoring well TNTA-BEDGW-001. SVOC naphthalene was detected above the PRG in wells
PB-BED-N4W17 and TNTA-BEDGW-00l. Bis(2-ethylhexyl)phthalate and chrysene were above
their PRG levels in well TNTA-BEDGW-001. Arsenic was the only metal above PRG limits in
both the total and dissolved phases in well PB-BED-MW 17. Arsenic and manganese were above

the PRG limits in well TNTA-BEDGW-001. but only in the unfiltered metals sample (Table

6-8).

2002 Wet Season Sampling Event. Fieldwork is scheduled for April 2002.
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6.4.3.4 Summary of Sampling Events
The summary will be provided in the Data Summary and Evaluation Report at the completion of

the first year of quarterly background sampling (September 2001 through 4 h round expected to

occur in July 2002).

6.4.4 TNT Manufacturing Area B
Two groundwater samples were collected during the direct-push investigation at TNTB. One

sample, DPO2. was collected downgradient of the Fortifier House (Building 453), and the other

sample. DP03, was collected downgradient of the Bi-Tri House (Building 452) (Figure 4-2).

Groundwater collected from the temporary piezometers was analyzed only for VOCs and

nitroaromatics by the screening method. as previously discussed.

Two overburden wells were scheduled to be sampled. Overburden monitoring well MK-MW 16.

paired with TNTB-BEDGW-002, is located south of West Scheid Road and MK-MW17 is

located downgradient of the TNTB area. Overburden well MK-MWI6 was dry. so no sample

was collected. Four bedrock wells (TNTB-BEDGW-00l. -002, -003. and -004) are present in

TNTB. Bedrock well TNTB-f3EDGW-001 is located downgradient of the TNTB area. TNTB-

BEDGW-002 is positioned upgradient of the site., TNTB-BEDGW-003 is located downgradient

of Bi-Tri House (Building 452). and TNTB-BEDGW-004 is located downgradient of Wash

House (Building 458) (Figure 6-17). Groundwater was analyzed for VOCs. SVOCs,

nitroaromatics, metals (total and dissolved), cyanide, and water quality parameters. as previously

discussed.

6.4.4.1 Temporary Piezometers
No nitroaromatics or VOCs were detected in the screening groundwater sample from DP02.

2.4.6-TNT was detected in the groundwater from DPO3 but at a level below the PRG. One VOC

(acetone) was detected but was also below the PRG limit (Table 6-6).

6.4.4.2 Overburden

2001 Dry Season Sampling Event Four nitroarornatic compounds were detected in well

MK-MWI 7 (2.4,6-1TN, 2,4-DNT. 2-A4.6-DNT, and 4-A2.6-DNT), all above the allowable

PRGs. Nitroaromatic 2.4-DNT, detected as an SVOC, was above the PRG limit, along with

indeno( I .2,3-cd)pyrcne. Arsenic, iron., and manganese were detected above PRG levels in both

the filtered and unfiltered metals samples (Table 6-9).
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2002 Wet Season Sampling Event Fieldwork is scheduled for April 2002.

6.4.4.3 Bedrock

2001 Dry Season Sampling Event No nitroaromatics were detected in the bedrock wells at

TNTB. One VOC (benzene) was detected above the allowable PRG in wells TNTB-BEDGW-

003 and TNTB-BEDGW-004. Arsenic was found above PRG levels in both the filtered and

unfiltered metals samples in well TNTB-BEDGW-003. Iron. lead. and manganese in whell

TN'TB-BEDGW-003 were above the PRG limits in the unfiltered metals sample. and manganese
was above the PRG limit in the unfiltered sample in well TNTB-BEDGW-004 (Table 6-10).

2002 Wet Season Sampling Event. Fieldwork is scheduled for April 2002.

6.4.4.4 Summary of Sampling Events
The summary will be provided in the Data Summary and Evaluation Report at the completion of

the first year of quarterly background sampling (September 200l through 4'h round expected to

occur in July 2002).

6.4.5 TNT Manufacturing Area C
Two groundwater samples were collected during the direct-push operations at TNTC. One

sample, DP I3. was collected downgradient of the Wash House (Building 616). and the other

sample. DPI 9. was collected downgradient of the Fortifier House (Building 693). Groundwater
collected from the temporary piezometers was analyzed only for VOCs and nitroaromatics by the

screening method previously discussed. Figure 4-3 shows groundwater analytical results above

PRG limits from the 2001 direct-push groundwater sampling along with the locations of the 2000

groundwater sampling direct-push.

Three overburden wells were scheduled to be sampled. Overburden monitoring well TNTC-
MWO3 is located north (downgradient) of TNTC and west (side-gradient) of Waste Water

Settling Basins (Building 657), 1BtTC-MWO4 is located downgradient of Wash House (Building

626), and TNTC-MWO5 is located downgradient of Wash House (Building 606). Overburden

well TNTC-MWO'3 was dry, so no sample was collected. Two bedrock wells (PB-BED-MW13

and TNTC-BEDGW-0Ol) are present in TNITC. Bedrock well PB-BED-MWI3 is located

downgradient of the TNTC area. and TNTC-BEDGW-001 is located at the Fortifier House

(Building 683) (Figure 6-18). Groundwater was analyzed for VOCs, SVOCs. nitroaromatics.

metals (total and dissolved), cyanide, and water quality parameters, as previously discussed.
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6.4.5.1 Temporary Piezometers
No nitroaromatics were detected in the screening groundwater sample from DPI3. One VOC

(acetone) was detected in DPI 3 but below PRG limits. Nitroaromatic 2.4.6-TNT was detected

above its PRG in the groundwater in DP19 (Table 6-6).

6.4.5.2 Overburden

2001 Dry Season Sampling Event. No nitroaromatics. VOCs. or SVOCs were detected

above the PRG limits in the overburden wells at TNTC. Thallium was detected in the unfiltered

metals sample of YNTC-MW04 above the PRG limits. Manganese and thallium were both

found to exceed the PRG limits in the filtered and unfiltered phases. while arsenic and iron only

exceeded the limits in the total metals sample (Table 6-1 1).

2002 Wet Season Sampling Event Fieldwork is scheduled for April 2002.

6.4.5.3 Bedrock

2001 Dry Season Sampling Event. No nitroaromatics were detected in the bedrock wells at

TNTC. Two VOCs. benzene (PB-BED-MW13) and methylene chloride (PB-RED-MW13 and

TINTC-BEDGW-00 1) were detected above the allowable PRGs. Two SVOCs (bisL2-

ethylhexylJphthalate and naphthalene) were above the limits in well PB-BED-MWI 1. Thallium

was detected above PRG limits in the total metals samples in well PB-BED-M'13. Arsenic was

found to exceed the PRG limits in both the total and dissolved metals samples in well TNTC-

BEDGW-001 (Table 6-12).

2002 Wet Season Sampling Event. Fieldwork is scheduled for April 2002.

6.4.5.4 Summary of Sampling Events
The summary will be provided in the Data Summary and Evaluation Report at the completion of

the first year of quarterly background sampling (September 2100] through 4h round expected to

occur in July 2002).

6.4.6 Acid Areas and Maintenance Shop Area

No overburden monitoring wells were sampled. Five bedrock monitoring wells were scheduled

to be sampled during the 2001 groundwater remedial investigation in the vicinity of the three
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acid areas. Of these, one well (AA I -BEDGW-00 1) is located at Acid Area I (AA 1) (Figure

6-19). No groundwater sample was collected from this well due to very high H2S vapors. Two

wells (AA2-BEDGW-001 and Pt3-BED-MW19) are located at Acid Area 2 (AA2) (Figure 6-20).

one well (AA3-BEDGW-001) is located at Acid Area 3 (AA3) (Figure 6-21), and one well (IT-

MNTA-BEDGW-001) is located in the Maintenance Shop Area (MNTA) north of AA1 (Figure
6-19). Groundwater was analyzed for VOCs, SVOCs. nitroaromatics. metals (total and

dissolved). cyanide. and waler quality parameters, as previously discussed.

6.4.6.1 Overburden
No overburden monitoring wells were sampled during the 2001 dry season event and none are
scheduled for sampling during thc 2002 wvet season cvent.

6.4.6.2 Bedrock
2001 Dry Season Sampling Event. Only one nitroaromatic compound (2.4.6-TNT) was

detected in the bedrock wells at AA2 (well AA2-BEDGW-001). but it was below the allowable
PRG. Both of the two sampled bedrock wells at AA2 exhibited detectable concentrations of

VOCs and SVOCs during the October 2001 sampling event. In AA2-BEDGW-001, PRis were

exceeded by benzene, chloromethane. methylene chloride, and naphthalene, while PB-BED-

MWI 9 exhibited benzene. methylene chloride, and naphthalene at concentrations above the
PRGs. Of the detected metals in AA2-BEDGW-00 I. only total arsenic, manganese. and thallium

and dissolved arsenic and manganese were present at concentrations above the PR~s. In PB-

BED-MWI 9. no inorganic constituents exceeded PRGs (Table 6-13).

Only one nitroaromatic compound (2-A4.6-DNT) was detected in well AA3-BEDGW-001. but it

was below the allowable PRG limit. Only one VOC (benzene) was detected above PRG limits.

Detected inorganic constituents in AA3-BEDGW-00I were as many as six different total and

dissolved metals: of these. only thallium exceeded the PRG in the dissolved phase (Table 6-13).

Monitoring well MNTA-BEDGW-001, located at MNTA. exhibited no detectable concentrations

of nitroaromatics. VOCs found above PRG levels included benzene and methvlene chloride:

SVOCs included bis(2-ethylhexyl)phthalate and naphthalene. Of the detected metals. arsenic

(total) and thallium (total and dissolved) exceeded the PRGs (Table 6-13).

2002 Wet Season Sampling Event. Fieldwork is scheduled for April 2002.
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6.4.6,3 Summary of Sampling Events

The summary will be provided in the Data Summary and Evaluation Report at the completion of

the first year of quarterly background sampling (September 2001 through 4h round expected to

occur in July 2002).

6.4.7 Additional Buming Ground Area
No overburden monitoring wells were sampled. One bedrock monitoring well (ABG-BEDGW-

001) was sampled during the 2001 dry season sampling event at the additional burning grounds

area (ABG) (Figure 6-22). Groundwater was analyzed for VOCs. SVOCs. nitroaromatics.

metals (total and dissolved). cyanide. and water quality parameters, as previously discussed.

6.4.7.1 Overburden
No overburden monitoring wells were sampled during the 2001 dry season event and none are

scheduled for sampling during the 2002v wet season event.

6.4.7.2 Bedrock

2001 Dry Season Sampling Event. No nitroaromatics or VOCs were detected above the

PRG limits in the overburden wells at the ABG. Three SVOCs (ben7o[ajpyrene,

dibenz[a.hlanthracene. and indenoll,2.3-cdipyrene) were detected in well ABG-BEDGW-001

above PRG limits (Table 6-14).

2002 Wet Season Sampling Event. Fieldwork is scheduled for April 2002.

6.4.7.3 Summary of Sampling Events
The summary will be provided in the Data Summary and Evaluation Report at the completion of

the first year of quarterly background sampling (September 2001 through 4t round expected to

occur in July 2002).

6.4.8 Upper Toluene Tanks Area
No overburden monitoring wells were sampled. One bedrock monitoring well (PB-BED-

MW16) is located downgradient from the upper toluene storage tank area (Figure 6-23). This

well was analyzed for VOCs, SVOCs. nitroaromatics, PCBs, metals (total and dissolved).

cyanide. and water quality parameters. as previously discussed.
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6.4.8.1 Overburden
No overburden monitoring wells were sampled during the 2001 dry season event and none are

scheduled for sampling during the 2002 wet season event.

6.4.8.2 Bedrock

2001 Dry Season Sampling Event No nitroaromatics were detected above the PRG limits

in bedrock well PB-BED-MWI 6. Four VOCs (acetone. benzene. methylene chloride, and total
xylenes) were detected above allowable PRG levels. Several SVOCs were detected, but only

naphthalene exceeded the PRG. A total of eight different filtered and unfiltered metals were
detected in the groundwater sample, but only thallium exceeded the PRG limit in the filtered

sample (Table 6-15).

2002 Wet Season Sampling Event. Fieldwork is scheduled for April 2002.

6.4.8.3 Summary of Sampling Events
The summary will be provided in the Data Summary and Evaluation Report at the completion of
the first year of quarterly background sampling (September 2001 through 4th round expected to

occur in July 2002).

6.4.9 Downgradient Perimeter Wells
Two newvly installed bedrock monitoring wells (PB-BED-MW22 and PB-BED-MW27) were
sanpled during the 2001 dry season sampling event (Figure 6-24). Groundwater was analyzed

for VOCs. SVOCs, nitroaromatics. metals (total and dissolved), cyanide. and water quality
parameters, as previously discussed.

6.4.9.1 Overburden
No downgradient perimeter overburden monitoring wells are present.

6.4.9.2 Bedrock

2001 Dry Season Sampling Event Two nitroaromatics (2,4-DNT and 2,6-DNT) were

detected above the PRG levels (Table 6-16). Both of the sampled bedrock wells exhibited

detectable concentrations of VOCs and SVOCs during the October 2001 sampling event. In PB-
BEI)-.MW22, the PRG was exceeded by benzene. while PB-BED-MW27 exhibited benzene.

methvlene chloride, and naphthalene at concentrations above the PRGs. Four metals *wrer
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detected in the total and dissolved groundwater samples in well PB-BED-MW22, but none

exceeded PRG limits. Ten metals were detected in groundwater from well PB-BED-MW27. but

only arsenic and iron in the total phase were above the PRG limits.

2002 Wet Season Sampling Event. Fieldwork is scheduled for April 2002.

6.4.9.3 Summary of Sampling Events

The summary will be provided in the Data Summary and Evaluation Report at the completion of

the first year of quarterly background sampling (September 2001 through 4"' round expected to

occur in JuIy 2002).

6.4.10 Background Monitoring Wells
Five bedrock wells were selected to be sampled on a quarterly basis to determine background

bedrock groundwater values. These background bedrock monitoring wells include PB-BED-

MW20. PB-BED-MW24. PB-BED-MW25. BG8-BEDGW-001. and PB-BED-MW26

(Figure 6-25). Overburden well IT-MWOI is sampled as part orthe dry/wet season sampling

events and due to its location has previously been considered as providing information relative to

possible background overburden groundwater values. Groundwater from these wells was

analyzed for VOCs. SVOCs, nitroaromatics, metals (total and dissolved), cyanide, and water

quality parameters, as previously discussed.

Groundwater sampling of overburden monitoring well IT-MW\O was attempted on September

27, 2001, but could not be performed. An indentation of the PVC riser (2 feet below the top of

the casing) prevented sampling equipment (pump and bailer) from entering into the well. No

groundwater sample was collected from bedrock well PB-BED-MW26 due to lack of

groundwater.

6.4.10.1 Overburden
IT-MWOI could not be sampled during the 2001 dry season event. Repair and or adjustments to

the well will attempt to be made during the 2002 wet season event scheduled for April 2002.

6.4.10.2 Bedrock

First Quarterly Sampling Event (September-October 2001). No nitroaromatic

compounds were detected in any of the background monitoring wvells (Table 6-17). VOCs

benzene and methylene chloride were detected above PRG limits in well PB-BED-MW24. and
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benzene and chloroform were detected above limits in well PB-BED-MW25. No SVOCs were

detected in any of the wells above PRG limits. Only groundwater from well PB-BED-MW20

showed metals above allowable PRGs. Barium was detected in both the total and dissolved

metal samples, while arsenic was found above its PRG limit in only the dissolved sample.

Second Quarterly Sampling Event (January 2002). Fieldwork occurred in January 2002.

Sample results are under review.

Third Quarterly Sampling Event. Fieldwork is scheduled to occur during 2002 wet season

event April 2002.

Fourth Quarterly Sampling Event. Fieldwork is scheduled for July 2002.

6.4.10.3 Summary of Sampling Events
The summary will be provided in the Data Summary and Evaluation Report at the completion of

the first year of quarterly background sampling (September 2001 through 4t' round expected to

occur in July 2002).

6.5 Free-Phase Sampling Results
Three monitoring wells were found to contain a floating free-phase liquid (AA I -BEDGW-001,

I NTA-BEDGW-001. and PB-BED-MW16) during the 2001 groundwater sampling. The

thickness of the product in the wells was measured to be 0.63 feet in AA I -BEDGW-001. and 0.5

feet in TNTA-BEDGW-00l. and 0.05 feet thick in PB-BED-MW]6. All product floating on top

of the groundwater in the monitoring wells was removed prior to sampling and disposed of'

properly with the IDW.

To determine analytical quality of the free-phase floating liquid, two samples were collected.

The first sample was recovered from monitoring well TNTA-BEDGW-001 and the second from

monitoring well PB-BED-MWI6. The samples were analyzed for VOCs, GRO, and DRO

(Table 6-18).

TNTA-8EDGW-001. Benzene, methvlene chloride. and total xvlenes were above the PRG

limits. GRO were detected at a concentration of 160.000 parts per billion (ppb) while DRO were

detected at 31.000 ppb.
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PB.BED-MW16. Benzene. methylene chloride. trichlorocthene, and total xylenes were

detected above the PRG limits. GROs were detected at a concentration of 52.000 ppb, while

DRO were detected at 4,800 ppb.

6.6 Soil Sampling Results
Twenty-four soil samples were collected at known hot spots identified during previous

investigations. Specifically. one soil sample was collected from the zone immediately above the

water table, and one soil sample was collected below the water table. Three former soil sample

locations were revisited at the WARWP (former soil sample locations DPO9. DPI 3. and DPI 6)

(Figure 4-4). three at the PRRWP (DPO3, DPIO. and DP16) (Figure 4-5), two at TNTA (S0012

and S0080) (Figure 4-1). two at TNTIB (SS295 and SS375)(Figure 4-2). and two at TNTC
(S0066 and SO 123) (Figure 4-3). Analvtical results for all soil samples compared to PR(is are

shown on Table 6-19. All soil sample locations were relocated by Ohio registered professional

land surveyors in September 2001. Soil was analyzed for VOCs. nitroaromatics. metals, and

SPLP nitroaromatics.

6.6.1 West Area Red Water Ponds

Former Location DPO9. Groundwater was encountered in soil boring DP09A at depth of 4.9

feet bgs. One soil sample was collected at a depth of 4 to 4.9 feet bgs and the other from I I to

12 feet bgs. Three nitroaromatics were detected in the sample from 4 to 4.9 feet but were below

PRGs. Six nitroaromatics were detected in the sample from I I to 12 feet bgs, with one (22.4-

DNT) above the PRG limit. Both samples showed 2,4-DNT above the PRG limit for SPLP
nitroaromatics. VOCs were detected in both samples but were below PRG limits. Arsenic was

above PRG levels in both soil samples, and iron was above the PRG limit in only the I I to 12

foot sample.

Former Location DP13. Groundwater was encountered in soil boring DP I 3A at a depth of

5.1 feet bgs. One soil sample was collected at a depth of 4.1 to 5.1 feet bgs and the other at I I to

12 feet bgs. Two nitroaromatics were detected in the sample from 4.1 to 5.1 feet but were below

PRGs. Four nitroaromatics were detected in the sample at 11 to 12 feet bgs with one (2.4-DNT)

above the PRG limit. Only the sample collected at a depth of I I to 12 feet exhibited

nitroaromatics (I .3-DNB and 2.4-DNT) above the PRG limits for the SPLP nitroaromatics.

VOCs were detected in both samples but were below PRG limits. Several metals were detected

in both samples; arsenic was found to be above PRG levels in both samples. and iron was above

the PRG limit in only the 1 to 12 foot sample.
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Former Location DP1& Groundwater was encountered in soil boring DP 16A at a depth of

4.5 feet bgs. One soil sample was collected at a depth of 3.5 to 4.0 feet bgs and the other at 1 to
12 feet bgs. One nitroaromatic was detected in the sample at 3 .5 to 4.0 feet and two were
detected in the 1 I to 12 foot sample; but both were below PRGs. Only the sample collected at a
depth of 3.5 to 4.0 feet exhibited nitroaromatics (2.4-DNT. 2,6-DNT, and 2.4.6-TNT) above the
PRG limits for SPLP for nitroaromatics. VOCs were detected in both samples but both were
below PRG limits. Several metals were detected in both samples: arsenic and iron were above

acceptable PRG levels.

6.6.2 Pentolite Road Red Water Ponds

Former Location DPO3. Groundwater was encountered in soil boring DP03A at a depth of
4.8 feet bas. One soil sample was collected at a depth of 4.3 to 4.8 feet bgs and the other at I I to
12 feet bgs. Three nitroaromatics were detected in the sample from 4.3 to 4.8 feet and one (2,4-
DNT) was above PRG limits. Four nitroaromatics were detected in the sample fron I I to 12
feet bgs. but all were below their PRGs. Only the sample collected at a depth of 4.3 to 4.8 feet
exhibited nitroaromatics (1,3-DNB. 2,4-DNT, and 2.6-DNT) above the PRG limits for SPLP for
nitroaromratics. VOCs were detected in both samples. but both were below PRG limits. Arsenic
was above PRG levels in both soil samples: iron was above the PRG limit in only the 11 to 12
foot sample.

Former Location DPO10. Groundwater was encountered in soil boring DPIOA at depth of
8.9 feet bgs. One soil sample was collected at a depth of 8.4 to 8.9 feet bgs and the other at 10.5

to 12 feet bgs. Four nitroaromatics were detected in the sample from 8.4 to 8.9 feet and two
(2.4-DNT and 2,6-DNT) were above PRG limits. Four nitroaromatics were detected in the
sample 11-12 feet bgs; three (2.4-DNT, 2,6-DNT, and 13-DNB) were above the PRGs. No
SPLP nitroaromatics were detected in either sample. VOCs were detected in both samples but
both were below PRG limits. Several metals were detected in both soil samples, but only arsenic

and iron were above acceptable PRG levels.

Former Location DP011. Groundwater was encountered in soil boring DPI IA at depth of
4.4 feet bgs. One soil sample was collected at a depth of 2.6 to 3.1 feet bgs and the other at I I to

12 feet bgs. Seven nitroaromatics were detected in the sample 2.6 to 3.1 feet; one (2.4-DNT)
was above the PRG limit. Seven nitroaromatics were also detected in the sample from 11 to 12

feet bgs, one (2,4-DNT) was above the PRG. No SPLP nitroaromatics were detected in either
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sample. VOCs were detected in both samples but both were below PRG limits. Several metals

were detected in both soil samples, but arsenic was the only metal above the acceptable PRG

level.

6.6.3 TNT Manufactunng Area A

Former Location TNTA-SO080. Groundwater was not encountered in soil boring SOO80A.

One soil sample was collected at a depth of 0.5 to 1.5 feet bgs and the other at 8 to 10 feet bgs.

Two nitroaromatics (2.4-DNT and 2,4,6-TNT) were detected in the sample from 0.5 to 1.5 feet:

both above PRG limits. One nitroaromatic (2.4,6-TNwr) was detected in the sample 8 to 10 feet

b-s and was above the PRG limit. Both samples also exhibited the nitroaromatic 2.4.6-TNT

above the PRO limit for SPLP nitroaromatics. VOCs were detected in both samples but were

below PRO limits. Arsenic was the only metal above PRG levels in both soil samples.

Former Location TNTA-SO012. Groundwater was not encountered in soil boring SOO12A.

One soil sample was collected at a depth of 0.5 to 1.5 feet bgs and the other 4 to 6 feet bus. Two

nitroaromatics (2.4-DNT and 2.6-DNT) were detected in the sample from 0.5 to 1.5 feet and in

the sample 4 to 6 feet; both were above PRG limits. Three nitroaromatics (2.4-DNT. 2,6-DNT.

and 2.4.6-TNT) were detected in the sample 0.5 to 1.5 feet bgs and two (2.4-DNT. 2.6-DNT) that

were above the PRG limits for SPLP nitroaromatics. VOCs were detected in both samples but

were below PRO limits. Several metals were detected in both soil samples, arsenic was above the

PRG limit in both samples, and iron was above the PRG level in the 4-6 foot sample.

6.6.4 TNT Manufacturing Area B

Former Location TNTB-SS295. Groundwater was not encountered in soil boring SS295A.

One soil sample was collected at a depth of 0.0 to I feet bgs and the other at 2.5 to 3.5 feet bgs.

Five nitroaromatics were detected in the sample from 0.5 to 1.5 feet. and two (2,4-DNT and

2.4.6-TNT) were above PRG limits. Five nitroaromatics were also detected in the sample from

2.5 to 3.5 feet bgs but were below PRG limits. No samples contained nitroaromatics above the

PRG limit for SPLP. VOCs were detected in both samples but were below PRG limits. Several

metals were detected in both soil samples. Arsenic was above PRO levels in both samples, and

iron was above the PRO limit in the 2.5 to 3.5 foot sample.

Former Location TNTB-SS375. Groundwater was not encountered in soil boring SS375A.

One soil sample was collected at a depth of 4 to 6 feet bgs and the other at 8 to 10 feet bgs.
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Three nitroaromatics were detected in the sample from 4 to 6 feet; all three (2.4-DNT, 2,6-DNT,

and 2.4,6-TNT) were above PRG limits. Four nitroaromatics were detected in the sample 8 to 10
feet; all four (2-A4.6-DNT, 2.4-DNT, 2,6-DNT. and 2,4,6-'T'NT) were above PRG limits. Both

samples showed 2.4-DNT. 2,6-DNT, and 2,4.6-TNT above the PRG limits for SPLP

nitroaromatics. VOCs were detected in both samples but were below PRG limits. Several

metals were detected in both soil samples. but arsenic was the only metal above PRG levels in

both samples.

6.6.5 TNT Manufacturing Area C

Former Location TNTC-S80464. Groundwater was not encountered in soil boring

SB0464A. One soil sample was collected at a depth of 4 to 5.7 feet bgs and the other at 6 to 7

feet bgs. Six nitroaromatics were detected in the sample from 4 to 5.7 feet; two (4-A4,6-DNT
and 2.6-DNT) were above PRO limits. Seven nitroaromatics were also detected in the sample

from 6 to 7 feet bgs, and two (2.4-DNT and 2.6-DNT) were above the PRG limits. Five

nitroaromatics were detected in the sample from 4 to 5.7 feet bgs, and all five (2-A2.6-DNT, 4-

A4.6-DNT. 2.4-DNTI . 2,6-DNT. and 2,4,6-TNT) were above the PRG limits for SPLP
nitroaromatics. Six nitroaromatics were detected in the 6 to 7 foot soil sample and three (2.4-

DNT, 2.6-DNT, and 2,4,6-TNT) were above PRG limits for SPLP nitroarornatics. VOCs were
detected in both samples but all were below PRG limits. Several metals were detected in both

soil samples. but arsenic was the only metal above PRG levels.

Former Location TNTC-S80066. Groundwater was not encountered in soil boring

SBOO66A. One soil sample was collected at a depth of 2.5 to 3.4 feet bgs and the other at 8 to

9.3 feet bgs. Four nitroaromatics were detected in the sample from 2.5 to 3.4 feet. and all were

below PRG limits. Two nitroaromatics were also detected in the sample from 8 to 9.3 feet bgs,

and they were also below the PRG limits. No nitroaromatics were detected in either sample

above the PRG limits for SPLP nitroaromatics. VOCs were detected in both samples, but all

were below PRO limits. Several metals were detected in both soil samples, but arsenic was the

only metal above PRG levels.
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7.0 Site Conceptual Exposure Model

Exposure is the actual or potential for contact of a receptor with a chemical or physical agent

through an identifiable pathway in the environment. An exposure assessment estimates the type

and magnitude of potential exposure of a receptor to COPC found at or migrating from a site

(EPA, 1989). An exposure assessment includes the following steps (IT. 1999):

* Characterize the physical setting.
Identify the contaminant sources, release mechanisms. and migration pathways.
Identify the potentially exposed receptors.

* Identify the potential exposure pathways.

The site conceptual exposure model (SCEM) provides the basis for identifying and evaluating

the potential risks to human health in a future baseline risk assessment (RA). Two SCEMs are

provided for this report. The first is a generalized SCEM which includes the receptors

appropriate to all plausible land-use scenarios, and the potential exposure pathways (Figure 7-1.

The second is an SCEM limited to groundwater pathways. transport mechanisms. and receptors

(Figure 7-2). Figure 7-2 applies to the data contained in this report (IT. 1999).

Graphically presenting all possible pathways by which a potential receptor may be exposed,

including all sources, release and transport pathways. and exposure routes, facilitates consistent

and comprehensive evaluation of risk to human health, and helps ensure that potential pathways

are not overlooked. The elements of an SCEM include (IT. 1999):

Source (i.e., initially contaminated environmental media)
Contaminant release mechanisms
Contaminant transport pathways
Intermediate or transport media
Exposure media

. Receptors
* Routes of exposure.

Contaminant release mechanisms and transport pathways are not required for direct receptor

contact with a contaminated source medium.

The receptors and pathways in Figure 7-1 reflect plausible scenarios developed from information

regarding site background and history. topography, climate. and site usage as presented in the

scope of work and the site-wide WIl (IT. 1997c). Asterisks identify exposure pathways that are
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complete and addressed in the RA. Justification for exclusion of other pathways is provided in

the footnotes on the figure (IT. 1999).

Contaminant Sources, Release Mechanisms, and Migration Pathways. The sources

of DOD related groundwater contamination on site are TNT and related nitroaromatic

compounds produced as part of the manufacturing process of TNT. Nitroaromatics were

released directly to surface water ponds as part of the manufacturing process of TNIT. Some of

the pond water contaminants were sorbed into pond sediment or were precipitated out of solution

and deposited onto the sediment. In addition. above- and below-ground process lines leaked or
broke releasing nitroaromatics to the surface and/or subsurface soil. Over-land flow and runoff

have spread soil-bound contamination over the surrounding soil. some of which may have

reached surface water streams or ponds. Infiltration of contamination from the soil or sediment
to the underlying groundwater also occurred. In turn, this contaminated groundwater migrated
downaradicnt. some of which was released into streams, ponds. or marshy areas (IT. 1999).

Receptors and Exposure Pathways. Receptors are selected to represent the upper bound
on exposure from all plausibly exposed groups of people at the site. Most RA are based on a

reasonable maximum exposure (RMEI) assumption. The intent of the RME assumption is to
estimate the highest exposure level that could reasonably be expected to occur, but not

necessarily the worst possible case (EPA, 1989, 1991). It is interpreted as reflecting the 90th to
95th percentile on exposure.

Three receptors provide the most plausible potential for human exposure to groundwater (IT.

1999):

On-Site Worker (current and future, including the construction worker and trainee)
Sportsman (current and future, including the hunter and fisherman)

* On-Site Resident (future).

Although Plum Brook is not active. exposure potential exists for workers frequenting

contaminated areas particularly, if they drink site groundwater for an extended period of time. A

future on-site resident, using an on-site well, is proposed as a plausible scenario under future

land use scenarios. Sportsmen may be exposed by direct exposure to site chemicals or by

ingestion of contaminated fish or venison. These animals can bioaccumulate certain chemicals

obtained through their food and will be evaluated as potential exposure pathways. The

construction worker scenario is included within the on-site worker receptor scenario. However.

it is not relevant to Figure 7-2 because its principal exposure is subsurface soil rather than
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groundwater. Sufficiently frequent access to the site by a trespasser is considered unlikely and

this scenario is not included (IT, 1999).
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8.0 Conclusions

Conclusions will be presented in the Data Sumrnmary and Evaluation Report at the completion of

the sampling events in July 2002.
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9.0 Recommendations

Recommendations will be presented in the Data Summary and Evaluation Report at the

completion of the sampling events in July 2002.
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Table 4-1

Summary of Groundwater Samples Collected
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample
Well Identification Sample Identiflcation Sample Date Number

Direct-Push Temporary Plezometers

TNTA-DP14 TNTA-DPi4-BA3014 08102101 BA3014
TNTA-DP21 TNTA-DP21 -BA3021 08/01/01 BA3021
TNTB-DPO2 TNTB-DP02-BB3002 08J06/01 BB3002
TNTB-DP03 TNTB-DP03-BB3003 08/01101 8B3003
TNTC-DP1 3 TNTC-DP 13-BC3013 081/01/01 BC301 3
TNTC-DP1 9 TNTC-DP19-BC3019 08106/01 BC3019

Monitoring Wells (First Quarterly and First Semi-Annual Sampling)
PB-BED-MW20 PB-BED-MW20-BD3026 09/26t01 BD3026

IT-AA3-BEDGW-001 IT-AA3-BEDGW-001 -BD3005 09/27(01 BD3005
IT-BG8-BEDGW-001 IT-BG8-BEDGW-001-8D3007 09(27(01 BD3007
IT-TNTB-BEDGW-002 IT-TNTB-8EDGW-002-BD301 0 09/27/01 BD301 0
IT-ABG-8EDGW-001 IT-ABG-BEDGW-001 -B03006 09t28/01 BD3006
IT-ABG-BEDGW-001 IT-ABG-BEDGW-01-BD3006R 10/05101 B03006R
IT-TNTB-BEDGW-001 IT-TNTB-BEDGW-001-BD3009 09128101 BD3009

Pl-BED-MW14 PB-BED-MW14-BD3018 09t28/01 BD3018
MK-MW17 MK-MW17-BD3012 10/01/01 BD3012

PB-BED-MW18 PB-BED-MW1 8-BD3024 10/02/01 BD3024
IT-MNTA-BEDGW-001 iT-MINTA-BEDGW-001-B03008 10/03/01 BD3008

PB-BED-MW1 3 PB-BED-MW13-BD3017 10/03101 BD3017
PB-BED-MW17 PB-BED-MWI7-BD3021 10/03/01 BD3021

PB-TNTA-MW11 PB-TNTA-MW11-BD3034 10/03101 BD3034
PB-TNTC-MW5 PB-TNTC-MW5-BD3035 10/03/01 BD3035
PB-BED-MW19 PB-BED-MW19-BD3025 10/04/01 BD3025
PB-TNTC-MW4 PB-TNTC-MW4-BD3043 10104101 BD3043

TNTC-BEDGW-001 TNTC-BEDGW-001-BD3042 10/04/01 BD3042
IT-TNTB-BEDGW-001 IT-TNTB-BEDGW-001-BD3009R 10/05101 BD3009R

PB-BED-MW14 PB-BED-MW14-BD3018R 10/05101 BD301BR
PB-BED-MW25 PB-BED-MW25-BD3030 10/05101 BD3030

TNTB-8EDGW-004 TNTB-BEDGW-004-BD3041 10105/01 8D3041
IT-AA2-BEDGW-001 IT-AA2-BEDGW-001 -BD3004 10/08/01 BD3004

PB-BED-MW22 PB-BED-MW22-BD3027 10/08/01 BD3027
TNTA-BEDGW-001 TNTA-BEDGW-001 -FP7001 10/08/01 FP7001
TNTB-BEDGW-003 TNTB-BEDGW-003-BD3038 10/08t01 B03038

PB-BED-MW15 PB-BED-MW15-BD3019 10/09/01 BD3019
PB-BED-MW23 PB-BED-MW23-BD3028 10/09/01 BD3028
PB-BED-MW24 PB-BED-MW24-BD3029 10/09/01 BD3029
PB-BED-MW27 PB-BED-MW27-BD3032 10109/01 BD3032

TNTA-BEDGW-D01 TNTA-BEDGW-001-BD3037 10/09/01 BD3037
PB-BED-MW16 PB-BED-MW16-8D3020 10110/01 BD3020
PB-BED-MW16 PB-BED-MW16-FP7002 10/10101 FP7002

"R" at the end of the sample number indicates the sample was
recollected and certain parameters reanalyzed.

KN'2W80VA2O0t rWRI1TABLESTabbe 4-_Prnmary.xls(TabiePrimary)U8102(4 24 PM)
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Table 4-2

Final Field Measurements of Groundwater Samples
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Obio

(Page i ol 2)

(.

1Low- I TIVolume
F______- = - ~ Smled PID EConductivty Turbidityj Dissolved 02- Temperature Purged

WellIdentification Date Tm V) H fi. olen (T (Rem)(gal)
Direct-Push Ternora P ierometers ____

TNTA-0P14 8/201 1025 j No NM .131 8.66 0.Z901II 999 2.46 [T 18.36 JNone
NT-P21 811101 1712j No NM 1162 7.19 1.3 2 3.34 1 19.50 None

TNT8-DPO2 8/5/I 1145 No NM No reainqs recorded due to insufficient water volume. None
TNTB-DPO3 8/1/01 1533 ~.No 4NM 450 6.23 0.635 999___ 2.01 18.49 None
TNTC-DP1 3 j811/01 1620 No NM -10 6.84 0.790 99 2.49 j 20.50 None
TNTC-DP19 7/6/01 1210 No NM 281 6.73 2.29 523 6.32 17.73 Nn

Ovrburden Il s (First ?jarterly and Firs Semi-Anal Sam lng) -

IT-M W OI 9127/01 1040 NA NM _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MK-MW16 9/26101 NA NA NM No sample collcewell dry.
MK-MW17 10/1/01 1235 Yes 0.0 79 5.13 0.96 1 6.8 0.00 16.53 2.37
T'NTA-MW10 10/1/01 NA NA NM No sample collected, well dry.
TNTA-MWI 1 '10/3101 1645 No NM No readings recorded due to insufficient water volume,
TNTC-MWO3 110/2/01 0800 NA NM No sample collected due to insufficient water volume.
TNTC-MWO4 10/4/01 1045 No 0.0 -7 7.38 2.76 18,8 0.76 14.27 1.59
TNTC-MWO5 1013/01 0915 No 0.0 59 6a.1 1 1.60 688.0 11.80 .13.00 0
Bedrock Wells (First Qeartel" and First Semil-AnnuSampling)
AAI-BEDGW-001 10/10/01 NA NA 269 No sample collected due- to extremnely high Hz1S vapors. ____

AA2-BEDGW-001 101801 11145 Yes 60 -144 9.49 1.24 76.4 0.00 10.65 1.0
AA3-DEDGW-001 9/27/01 1615 Ye's 10.2 -343 13.15 2.74 20.1 0.00 1 1.30 3.17
ABG-BEDGW-001 9/28101 0920 Yes 0.0 -100 8.57 0.617 27.9 0.00 13.83 4.76
ABG-BEDGW-O01R 10/5/01 1545 Yes 0.0 -51 8.80 0.9 6.6 0.66 13.50 5.81

BG8-BEDGW-001 9127/01 1220 Yes 0.0 -339 13.03 3.75 0.0 0.00 12.65 2.97
MNTA-BEDGW-001 110/301 1020 Yes 1257 -328 14.36 8.94 145.0 0.00 18.50 15.15
TNTB-BEDGW-001 9/28/01 1635 Yes 32.0 -297 11,86 2.23 0.0 0.00 12.54 5.28
TNTB-BEDGW-001Ft 10/5/01 1200 Yes NM --33-5 -12.22 3.79 3.9 0.00 12.44 2.5
TNTB-BEDGW-002 9/27/01 0830 Yes 0.0 -364 13.72 0.830 000.00 11.49 1.06
TNTB-BEDGW-003 10/8/01 0940 No 0.0 No sample collected due to insufficient water volume.
TNTB-8EDGW-004 10/5/01 0900 Yes 0.8 -43 7.54 0.349 [182.0 2.89 12.07 4.5

PB-BED-MW13 10/3/01 1515 No 0.0 -368 12.33 I 11.3 49.7 0.00 15.77 23
PB-BED-MW14 9/28/01 1140 Yes 75.6 -14 7.28 4.28 5.0 . 0.00 10.38 1.98
PB-BED-MWI4R 10/5/01 1530 Yes 7.7 5 6.76 I .9 t282.0 . 0.00 10.17 2.5
PB-BED-MW15 10/9/01 0850 No >2000 -325 12.56 53 [29.7 0.00 , 9.97 13.5
PB-BED-MW161/00 15 No NM Water quality readings not recorded due to oily film on groundwater. 20

KNMWOW20I GWRAKTAESVTaI 4.4 GWFklMesrnhs xJ(4.2y'1 21022:38 PM)



(

Table 4-2

Final Field Measurements of Groundwater Samples
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 01 2)

(

_ . ' . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - . V . _ mLow- I V me
Flow PID Eh Conductivty Turbidity Dissolved O. Temperature Purged

Well Identification Date Time ISampled (PPMI I (mVi) |__-| (phos__n_ | (NTU) (ppm) I9C) (gal)
.- _ _ _ _ -_ i_ __ _ _ _ _ __ __ _ _ _ __ _ _ . _ _ __ __ _ __ _ _ _ _ _IPBBED-MIW1 7 1 0/3/01 1500 Yes >2000 .386 1-15.1 8 5.79 1 34.0 0.00 1650 2 i
PBBED-MW18 10/2/01 1435 Yes 64.1 -363 12.37 23.1 17.6 0.00 12.58 2.38
PB-BED-MW19 1014J01 1315 Yes 873.0 -1416 14.29 1.43 307.0 0.00 18.40 2.85
PB-BED-MW20 9/28/01 1415 No 0.0 -13 8.95 53.60 53.5 0.00 10.54 10.33
PB-BED-MW22 10/8101 1 020 Yes 18.3 -263 10.25 0.78 1 5.2 0.00 11.40 3
PB-BED-MW23 10/9/01 1145 No 215.0
P"sED-MW24 10/9/01 0935 Yes -144 9.38 1.81 73.3 5.32 11.20 2.99
PB-BED-MW25 1015/01 0920 Yes 0.0 -237 10.58 1.89 5.7 1 2.41 11.90 3.67
P8"ED-M W26 10/10/01 NA No 3.6 No sample collected due to insufficient water volume.
PB-BED-MW27 10/9/01 1115 No 197 Water qualitY readings not recorded due to oily film on aroundwater 1.75
TNTA-BEOGW-001 1019/01 1450 No 268 Due to Insufficient water volume and LNAPL, water quality readings were not recorded.
TNTC-BEPGW-001 1 10/4/01 1315 Yes 129 -357 12.87 2.9 8 44.0 0.00 12.26 1 11.89
'RI at the end of the well identification number indicates the sample was recollected and certain parameters reanalyzed.
PID - Photoionization detector.
ppm - Parts per million,
Eh - Oxidation-reduction potential.
mV - Millivolts.
pmhos/cm - Mlcromhos per centimeter.
NTU - Nephelometric turbidity unit.
02 - Oxygen.
IC - Degrees Celsius.
gal - Gafton.

KN2XP80W2Ot GWRITABLEST8tbb4 4-GWFldMes4tsls(4-2'12iO2t2:.3 PM)



Table 4-3

Summary of Soil Samples Collected
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

J Sample Area Sample Sample Depth J
Identification (flt) |Sample Date Sample Number

TNTA-SO012A 0.5-1.5 09/26/01 BD0007

TNTA-SO012A 4-6 09/26/01 BD0008

TNTA-SO080A 0.5-1.5 09/26101 BDOOO9
TNTA-SO080A 8-10 09/26/01 BDO012

TNTB-SS295A 0-1 09/27/01 BD001 3

TNTB-SS295A 2.5-3.5 09127101 BD0014

TNTB-SS375A 4-6 09/27101 BD0015
TNTB-SS375A 8-10 09/27/01 BDO016

TNTC-S0066A 2.5-3.5 09/28/01 BD0017

TNTC-S0066A 8-10 09/28101 BD001 B

TNTC-S0123A 4-6 09/28/01 BDO021

TNT Area C TNTC-S0123A 6-7 09/28101 BD0022
TNTC-S0066A 2.5-3.5 10/02/01 BDO017R

TNTC-S0066A 8-10 10/02/01 BD0018R

TNTC-S0123A 4-6 10/02/01 BDO021 R
TNTC-S0123A 6-7 10/02/01 BD0022R

PRRP-DP03A 4.34.8 09/27/01 BD0001

Pentolite Road PRRP-DP03A 11-12 09127/01 BDO002

Red Water PRRP-DP1OA 8.4-8.9 09/26/01 BD0003
Ponds PRRP-DP10A 10.5-12 09/26/01 BD0004

PRRP-DP11A 2.6-3.1 09/26/01 BDOOO5
PRRP-DP11A 11-12 09/26/01 BDO006

WARP-DP09A 4-4.9 09127/01 BD0023

WARP-DP09A 11-12 09/27/01 BD0024
WARP-DP13A 4.1-5.1 09/27/01 BD0025

West Area Red WARP-DP13A 11-12 09/27/01 BD0028

Water Ponds WARP-DP16A 3.5-4 09/28101 BD0029

WARP-DP16A 11-12 09/28/01 BD0030

WARP-DP16A 3.5-4 10/02/01 BDO029R
WARP-DP16A 11-12 10/02/01 BDO03OR

"R" at the end of the sample number indicates the sample was

recollected and certain parameters reanalyzed.

KN2%P8OV%200i GWRIVTABLES\Tabie 4-2 soils_colected~xIs(sois sum)/81tt2(4:27 PM)
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Table 4-4

Monitoring Well Construction Details
2001 Groundwater Remedial Investigation

Former Plumbrook Ordnance Works, Sandusky, Ohio

(
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Table 4.4

Monitoring Well Construction Dtails
2001 Groundwater Remedial Investigation

Former Plumbrook Ordnance Works, Sandusky. Ohio

I-

(Page 2 of 3)
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Table 4-4

Monitoring Well Construction Details
2001 Groundwater Remedial Investigation

Former Plumbrook Ordnance Works, Sandusky. Ohio

((

(Page 3 of3)

well ID Depth Date Inotalled Caging Dianwter Diameiter j InaI~ra Filler Pack Elevation Elowafllon
__ _ _ _ _ __ _ _ _ _ fleet b oil Instatted By T I (Inches)i r I (fet b s) (feet bgsi tfesti ~ j e trs Well! Location

I~ E ~ 4 1~ a ; 4 0 , .~9 4 ~ 'D JA 2A.. '~4 5(OrB) a re1 n w lffld2 TNT7 .

PB-BED-MW22 42.00 O$l0001 It PVC 2 6 2742 25 629 1 627.22 Dwareiboundary. Norlh of reactor bara
pB-ED-MW2S 1300 9,810 IT PVC 2 a 53473 49 53371 63111t Southl of roador area. south ofPer""t Rfd
PB-BEo-MW24 41.00 9113001 IT PVC 2 6 2 5 -40.5 23 5 645 96 644.20 Backgr'ound well. West of %1ARIP
P8-BED-MW2S 36.00 Sf121011 FT PVC 2 6 27,5-37 5 255 68459o 681.99 Background woni,Weaisof TNT we8
PB-GEDO-W26 57.75 9w1000I IT PVC 2 6 42.25-57 25 40 877 21 67461I SE eackeground wet. SE ofTT ArAea
I's-SED4tW 27 105.00 Sf810 IT Steelto 26,50 6-to 2856 10 iW 12 1018II.. W t8o ze65. 6 ~ . g ~ 2 1 2 2 ~ g e u b ~ 1 ay E d 0

INTA-OEDOW-00l 6500o 9113101 IT PVC 2 lo1-as 67 6387?9 636.99 I NTA. E of Me" fRd(ShwtrulRd initBied

T~nU-BEDGWOM0 43,00 gemi0 IT PVC 2 632.5-425 305 683111 681134 TNM. Bldg 452, 8 of N Magazine Rd
TN`T6BSEDGW 004' 25.50 Wf7101 IT PVC 2 615-25 13 66863 666 78 TNTB, Bldg 456, S ot NMagiazne Rd
TNTC-BEOGW-001 SOD 9112)111 IT- PVC 2 0 70-65 67 667.04 664.04 TNTC. Bldg63

- -
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Table 5-1

Summary of Analytical Parameters and Methods
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Analytical Analytical
Matrix Parameters' Method b

Groundwater TCL Volatile Organic Compounds SW-846 5030/8260B

(Direct Push) Nitroaromatic Compounds SW-846 8330 Screen

Groundwater TCL Volatile Organic Compounds SW-846 5030182608

(Monitoring Well) CL Semivolatile Organic Compound SW-846 351 0Cl8270C

Nitroaromatic Compounds SW-846 8330M

TAL Metals (T/D) SW-846 3005Al6010B/7470A

Turbidity EPA 180.1

Alkalinity EPA 310.1

Hardness EPA 130.2

Total Organic Carbon SW-846 9060

Total Dissolved Solids EPA 160.1

Total Suspended Solids EPA 160.2

Chloride EPA 325.2

Cyanide, total SW-846 9012A

Nitrate EPA 353.2

Sulfate EPA 375.4

Free Phase TCL Volatile Organic Compounds SW-846 5035/8260B

Diesel Range Organics SW-846 801518

Gasoline Range Organics SW-846 801 5B

Soil TCL Volatile Organic Compounds SW-846 5035/8260B

CL Semivolatile Organic Compound SW-846 3550C/8270C

Nitroaromatic Compounds SW-846 8330

TAL Metals SW-846 3050B/6010B17471A

SPLP Nitroaromatics SW-846 131218330

Soil IDW TCLP Volatile Organic Compounds SW-846 1311/8260B

CLP Semivolatile Organic Compoun SW-846 131118270C

TCLP Metals SW-846 1311/6010Bl7471A

Ignitability SW-846 1010

Corrosivity SW-S46 1110

Reactivity 7.3.3.2/7.3.4.2

aTarget analyte list (TAL) and target compound list (TCL) are used to designate parameter lists with
requirements for Contract Laboratory Program (CLP) method quality control or data reporting packa
D Analyses found in Test Methods for Evaluating Solid Waste, Physica/Chemical Methods, Third E
and Methods for Chemical Analysis of Water and Wastes, March 1983 and their subsequent revisio
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Table 6-1

Summary of Groundwater Elevation Measurements
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

C

(Page I of 6)

fTop of Groundwater Elevation Measurements
Cordinats Ohio PIane)' Casing Ground (faet above mean sea level Ima_ ___

Well Easting Northing Elevation' Elevaion' 2
Ide.AA i.BEOW.00 1971 823066 t al 841.04 638.80 1 94 0-1 -6 -019 S2 612711S27 111j2 11ti11t997i 2124102124111969

ITA__EGW_0 _1____206 ___1_0_ ________ .130.52 610.52- 30.50 510.54
IT.AAI-G0W002 11917728 823066 640.85 638,60 * - -. - 6.22 63A.63 3.CS 837.800
IT.AA2.BEI3GW-001 11909552 623600 64406 64`1.60 - - - - - 13.11 630.95 `11.58 632.48
IT-PA2-GW-002 1909481 623589 643,95 641.50 - . - - -. dry - dry
IT-AA3-REDGW-00I 1914957 625037 636 43 634.10 - - * - - 23 22 813.21 21.53 614.90
IT-AA3-GW-002 1914956 625028 636.11 634.10 - . -- 6.30 629.61 38 5o 32.23
IT-ABG-BEOGW-001 1921506 621580 6o059 658 20 * - . - - 6.09 654.50 3.55 657.04
IT-ABG-GVV002 1921516 621579 661.06 65620 -. - . - 6 55 65.4.51 3.95 657.11
PB.DED-MW13 1275 621044 647.95 645.49 607.85 819.29 621.79 27680 620.15 27.08 .620.87 48.47 599.46
PaO.DE.MW14 1910457 822720 645 72 642 73 621.76 624.39 625-23 18.51 627.21 1972 626 00 16.44 629.28
PS-SED-MW1S 1919283 626179 631.31 628.76 603 54 598.91 610 22 29.95 601.36 21 12 610.19 20.34 610.97
PS-SED-MWI6 1920594 623299 635.70 633.36 571.38 833.64 630.17 11680 623.90 7.41 628.29 2.28 633 42
PS-SEO-MWI7 1924121 625417 629.85 627.02 602.57 602.90 602.76 26 48 603.17 27.75 601 90 26.65. 602.80
PS-OED-MWIS 1925.483 1 623849 651 18 648.51 625.05 820.39 621 68 3058 620.80 30.22 1620.96 30.551 620 63
P13-BED-PAW19 1910174 623869 842.75 640.19 621.07 623.52 622.92 19856 622.90 20 551 622.20 19.001 62375
PB.BED-MW20 1922952 612423 676.01 673.25 6611.35 681.28 661.98 14,28 661-73 14.42 661,59 13.98 8682.03
PD.BEC)-MW22 11918367 629778 629.67 62722 -* - . - - - - - -
PBi-BED-MAW23 1918150 6256138 633.71 631.11 -

P"-ED-MW24 1908168 622916 64598o 644.20 .--

PB-UED-MW2$ 1914458 617621 664.59 681.99 - - = -

PB.8ED-MW2$ 1920274 613878 677.21 674.61 -.

MaD-E-MW27 19207911 627596 627.14 625.24 .- . ..- - -

tT.6G8.BEC)GW.001 1909857 61863S 676.56 673.70 - . 6 38 670.18 6.11 86845
EB-GM-01 1918339 623563 640.45 637.70 - - 8,77 631 68 9.29 631.16 7.35 633 10
E5-GM-02 1917822 624435 637.52 634,90 -*. 10.76 626 76 9.46 620.06 4.91 632.61
ES.GM-03 1917775 624131 638.90 636.20 * *- - 6 28 632.62 7.38 631.52 5.81 623309
EB-GM-04 9142 624052 63634 633 60 -5.56 630.78 1555 630.79 3.27 633.07
EB-GM-0S 197802 623872 639.70 637.00 *. -. 6 24 633.46 7.57 632 13 5.8 633.90
ED-GM-0S 1917799 623723 639.61 637.00 * *. 6 08 633.53 7.36 632.25 5.92 633.69
EB-PS-02 19200811 624344 538.53 635.70 - - 5.97 632.56 5.67 632.66 4.81 633.72
EB.PS-03 1920187 624324 637.15 634.4A * - - 5.65 631.50 6.35 630.80 5.62 631 53
EB.PS-04 1920259 624298 637 87 635,30 * 8,87 629.00 9.00 628.87 7.30 630.57
EB-RA-01 1917783 625964 833 97 631 40 - . 661 827 36 7 88 620 09 5693 828.34
EB-RA-02 1918282 626944 633.95 631.30 - - 8.10 625.85 8.72 625.43 6.52 627 43
E6.-RA-03 1916346 626766 633.63 630.90 - - - dry - dry 9.09 624.54
EB-RA-04 1918389 626731 633.54 630.70 -. 8.07 2S4 10 6823.18 7.12 626.42

KNN2WOWr200 GY~tITAIDLESIT09l 6-.1.Ks(2Wl1)11810( 4.41 PM)
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Table 6-1

Summary of Groundwater Elevation Measurements
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

(

(Page 2 of 6)

Top of Groundwater Elevation Measurements
Coordinates (Ohio Plan*)' Casing Ground____ (feet above man sea level frosl)

Well Easting Northing Elevation' EIevatlon 1 1
Identifleation fe y) (ft Mel) (ft mesl) 1 211 9 94 6 031W919510111996' j 27 [81271198r 1`11121 111112119971 2J24 0212411998'

EB-RA.05 1918492 826717 633,34 630,00 -- 7 95 B25,39 8 87 624.47 6857 626.47
EB-RA-0S 191675.0 62674a 632064 630.10 - - 65 623.99 7.66 624.78 5.20 627.44
E"-P-Ot 192755.0 613598 655.07 652.30 - - 6.43 648 64 7.55 647.52 5.54 649.53
Eli-SP-03 1926830 813398 657.73 655 10 - - 5.26 552.47 0.94 650.79 4.28 653 47
ER-SP-04 1926937 613162 658.02 655.25 -. .- 7.20 850.82 8.18 649.6.4 4.21 683,81
ES-SP-oS 1928897 613051 057.00 654.50 5.08 651 92 6.17 650.83 4.92 652.08
E8.SP-06 1927074 813056 658.25 65540 - - 6600 651.4 8.10 650.15 7,04 651.21
OCt.-MVm01 19212S5 617560 674.81 671,40 - 8,32 666.49 8,81 666.00 4.57 670.24
GCL-MVVO)2A 1920961 617937 072.96 869 70 . - - 7 57 665.39 7.79 565.17 4.65 608.31
GCL-MWO28 1920984 617941 873.42 6896 8.- 32 605.10 8,41 665.01 4.59 6608.3
GCL-1A63 19207M 617641 672.57 669.55 6.00 668,57 6.6 1 665 96 4.20 668.37
IT.MWO1 1915525 616901 678.19 674.50 -- 5.45 672.74 7.00 871.19 4.66 673.53
IT-MWO2 1910265 6225.12 639 28 630.37 827 32 633.75 629,33 0,09 031.19 9.78 629.50 5.68 j633.60
IT-MVMS 1919475 625346 634.67 631.59 620 19 629.02 823-36 9.88 624.79 10.45 624.22 4.42 630,25
IT-MWt06 1918768 828842 631.70 626.50 - -- - 8.34 623.38 9.21 622.49 4.01 627.69
IT-MMtft' 1909682 622070 635.03 632.30 - - .. dry .. dry dry
IT-MWO6 1911132 622498 633.16 630.60 -- 019,96 8,22 624.94 '0.72 822.44 2.91 630.25
IT.MIM9 1910699 620956 647.45 64540O - dry 600O 64t.45 7.24 640.21 4.72 842.73
IT-MW1lo 1909485 823027 644.80 642.20 - - 626,41 11.25 633.55 12 12 632.65 8.20 6363.60
MK-MWD9 1908872 623901 645.61 842.95 - -. - 6.09 639.52 6.49 639.12 5.00 640.61
MK-MWiO 1910564 6236650 -640.57 037.74 626.60 - 632.23 7.13 633.44 8.49 632.08 7.15S 633.42
MK-MWII 1910564 623860 637.36 634.39 625 22 -631.36 626,89 7.13 630.23 6 14 629.22 5.92 631.44
MX.MWI2 1908764 621233 640.93 638.10 - - 9.86 631.07l 10 78 030.15 7.45 633.48
MK<-MWI14 1913325 616311 681.26 678.50 - . 8 17 673,09 8 72 872.54 4.62 676 64
MK-MWIVI 1913304 618488 680.63 677.60 - * *. 8.22 672.41 8.80 671.83 4.92 675.71
MK-MWIS 1918011 616834 674.00 671,01 607,14 689,36 668,42 597 668 03 7.75 666.25 5.14 6686 6
MAK-MWI T 1917813 818572 864.32 6650.65 659568 661.10 660.56 4.32 660.00 4.75 659.57 3.68 660.64
MK-MWI 9 1917535 6238711 639.13 1636,20 - - - 7.99 631,14 6.83 632.30 3.67 635.40
MK-MW20 1920539 622912 837.51 634.30 - -. - 4.97 032.54 4.78 632.73 6.61 630.90
MK-MW22 1923776 624339 637.73 035.24 628.85 631.55 630.07 8.20 629.53 8.24 629.49 6,94 630.79
IAK-MW23 192535.4 6124657 639.11 -636.63 620808 628.12 632.14 8.49 63.6 8.02 631.09 56 1 633.50

MI.W41923302 0224 65880o 654.1i2 648 31 650.77 649.01 708e 649.72 7,22 649.58 6.25 650.55

KN2WR011A M0 GWRAfTABlLES1Tb" 6-1,xF(2001)tM 2(0?4,41 PM)
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Table 6-1

Summary of Groundwater Elevation Measurements
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

I

(Page 3 of 6)

J Top of Groundwater Elevation Measurements
Coordinates (Ohio plane)' Casing Ground _ (let above mean sea level fIlrn

Well |Enti | Nothing ElevtUlon Elevation'
Identifleallon (c ) (Y J (ft mal) (ft 1l) 12 1"4" 0319195't 10119%' V/27 012711997* 1U112 11n2I1997 |2V24 021241`99= 40 66,5- 2.4 = 6 7I MNIA.BEDGWWOO 1918699 623808 638 

"40 636.05 _ - _ - . 260e4 810.6 27.05 61.35
PB.PR-MWO7 1919021 624996 633.67 631 18 626.32 631.65 629.64 5.35 628 32 5.06 628.61 2.21 631.46
Ps-PR-MWOs 1919309 624689 634.70 632.18 624.55 629.98 627.56 6.86 626.04 7,72 626.96 4.90 629 80
Ps-PR4'MW s 1919510 525092 633 38 630.3I 622.92 630.12 626,57 6.50 626.86 7.85 625.53 3.36 630.02
REACTOFRI t917983 626773 830.51 630.45 - . 1532 615.19 22.06 608.45 33.25 s91.26
REACTOR2 1918003 626661 631.05 631.00 e 14.71 601.89 . 15t40 615.65 48o1 626.24 28.53 602.52
REACTOR3 1918146 62668S 831.21 631.10 - _ . 14.60 616.61 22. 17 09.04 37.45 593.76
REACTOR4 191e147 626630 630.83 630.44 - ..- - - -
P3.TN1TA-MWlo 1923399 623864 639.86 637.1t 633 71 637 04 635.62 4.16 635.70 4.67 635.19 3.10 636.76
PO.TNTA-MW11 1922744 623518 640.16 637.54 630.50 832.82 63356 5.49 634 69 5s 6 635.02 4.78 635.40
IT-TNTA-SEDGW-001 1922580 623447 638.79 63699 .- - . . _ _
IT.TNTB-BEDGW-001 1917218 618738 662.43 659.80 - _ _ .. _ 4 1 658.32 5.60 65683
IT-TNTB -EDGW-002 1918021 b16835 673.35 670.10 - 8 _ . _ 6.91 068.44 2.89 670.46
IT-TNTB-8EDGW-003 1918710 618103 663.11 681.34 . _ _ _ -_ _ _
IT-TNTO-BEDGW404 1916b72 616469 668.63 e66.78 e _ _
|IT4NTC.BEDGW00l 1912853 620254 667.04 564.04 _ .. _ _ _ _
P8.TNTC-MWO3 1911391 621465 645.09 642.25 dry 639.20 635.01 8.07 637.02 9.27 6358.2 3.80 641.29
PS.TNTC-cVW44 1910470 620413 654.11 651.57 634.87 661 07 648.51 6.15 64796 7.62 46.49 3.32 650.79
pD.TNTC-MW05 1911811 820692 651.49 s48.75 628.01 647.62 643 28 5.62 845.87 5.60 64s59 3.02 648.47
Pl-lTNTC-MI6 1913006 620429 659.08 656.50 651.93 65520 654 Se 4.46 654.62 s571 653.37 3.72 655s36
pWA-U1 1909948 622641 644.11 842.00 - - 400 6 30.11 16.15 627.96 4.09 640.02
P8.WAMML 2 1910176 622124 633.33 630.84 * -, 389 62944 446 62887 153 631.80

Km2N42W8020t GwTALESTa~be 6-. J..(200j1)jW2(4 41 PM)
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Table 6-1

Summary of Groundwater Elevation Measurements
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 6)

Groundwater Elevation Measurements
1feet ahoy ... n $08_lvel (r[nll

idontification 616 `1996 /1 20' 1e 091201o0 '117' 01/1710t Usl°id It60 tt1S'l16ns- - _ _ __ _
IT-AAl-8EGW 001 29.1 611.94 14.30 626.74 - - 3100 610 04 3215 608.88
IT-MI.GW002 3.42 637.43 4.20 636.85 3.60 637.25 7.32 633.53 4.38 B36 47
IT-2-SEDGW.001 9.89 634,17 14,30 629.76 - - 13.25 630.81 15,91 628AS1
ITr 2-GW-002 - dry 13 20 830.75 7.50 536.45 16 57 627.38 20.58 623.37
IT-M3-8EDGW-o01 21.62 614.81 25.20 811.23 24.90 611.S3 25.61 610.82 27,58 608.85
ITSAA3-GW.002 3.97 832.14 s 10 63101 4.00 632.11 e 80 627.31 6.82 629 29
IT-ABG-BEOGW-001 5.60 654.9 5$.80 654.79 4.20 656.39 7.80 652179 5,99 654 60
IT-A8G-GW-002 4.92 656.14 5.80 655,26 4.80 656.46 8.51 652.55 6.46 854.60
PS-BEO~S 4t.40 606.55 27.90 620.05 2#40 619.55 30.31 617.64 45.60 602 35
PB-EW-MW14 15.99 629.73 18 80 626.92 17.90 6278s2 19363 826 09 21,73 62399
PB-BED-MWIS 19.79 611s52 2040 810.91 18.80 812.5t 11?13 614.18 31.18 60013
PB.BEO.MWIS 2.74 32.s9 5 00 830.70 - - 5.29 630.41 30.14 605 56
PB-BEO.MWI7 26.40 803 25 29.80 599.85 0.00 629.65 29.33 600.32 31 .50 598.1S
P8-8EO-MW18 30.72 620.46 3090 620.28 31.80 619.38 31.79 619.39 33 10 618,08
PB-BED-MMWl 18.45 624.30 21.20 621.65 21.90 620.85 2S.38 617.38 24.91 617.84
P6-880-M8 V20 13.29 662.72 13.80 662.21 13.80 662.21 13.75 662 26 14.48 661.53
PO-OED-MW22 _ .. _ - - - -

PB.-ED-MW23 _ _ _ _ -_ . _ _

PB.0E13-MW24 _ _. _ _ _ -. . .. _ _ .. ..PB-BED-MW4t2_ _ _ __ _ _ _ . _ _Pe-OEO- Mw25 _ _ _ _ _ _

PS.8ED.MW28 - - .

P8-BED-MW27 r _ _ _ _ _ _ _ _

IT-BOS-BEOGW-001 5.86 870.70 5.40 671.16 6.00 670.58 9.04 867.52 5 s7 67099
EB.GM.1 7.97 632,48 8.40 632.05 8 60 631.85 9.71 630.74 8.57 631.88
EBGM-02 5. 14 632.38 7.80 629.72 5.10 632,42 14q04 623 48 14 83 822 69
EB-GM-03 5.99 832,91 6.00 632.90 6.40 632.50 7.60 631 30 8f.1 632.09
EB-GM-04 3.91 632.43 4.60 631.74 3 90 632.44 10.28 626.06i 4.57 63177
E8"M-05 dry dry 6 40 s33.30 6.90 632.80 7 48 632 22 7.05 632 65
E8-GM.06 6.00 63361 6.30 833.31 6 80 632.81 7 23 032.38 7.65 531.96
EB-PS.02 4.90 633.63 5.70 632.83 4.50 634.03 7 27 631.26 5 96 632.57
ER-PS-03 5.52 631.63 5.70 831.45 6,30 630.85 6 27 630.88 6.35 630.80
EB-PS,04 5.28 632.61 8.40 629 47 8.60 829.27 9 43 628,45 8.60 629.27

SEB.RA01 5.75 828.22 8.40 627.57 5.90 628.07 9.35 624.62 7.42 e26.55
EB-RA402 6f72 627 23 7.10 6265 s 7.30 628 65 10 45 623.50 9.50 624.45
EB-RA-03 9 70 02393 12.80 621 03 15.70 617.93 16.03 617.61 14.27 619.36
i ERA-04 7.53 628.01 860 624.94 9.6 62374 11.30 622.24 9 82436

0N2" MD200I GJRTA8LESXTate 6-1 xt(2001 02 (4.Al PM)
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Table 6-1

Summary of Groundwater Elevation Measurements
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 6)

Groundwater Elevation Measurements
het above mean See level tmSal)

Well _ I
Identlfleatlon 6t6 066/05/198 9/20 09/201001 1I11t 011o7101 [156' 0815/1 | 1115s' 111tU01

EORA-05 7.07 626.27 7.10 626.24 7.40 625.94 10.10 623,24 8.29 625.05
ES-RA-o0 4.49 628.15 6.10 628 54 5.20 627.44 9.64 62298 8.16 25.88
EB-SPRol 5.78 649.29 7.40 647.67 6.50 648 s7 9.34 645.73 7,89 647.W 8
ES-SP.03 4.21 653. 52 4.80 652.93 _ - 7.07 650,66 5.94 6$1.79
Es-SP-04 7.20 650.62 7.40 850.62 .. 7 7e 650.26 7.80 650,22
EB-SP-05 4.96 652.04 5.40 6511.60 _ . 7.03 649.97 5.95 681.05
E3-SP-08 7.24 651.01 6.40 651.85 _ 7.83 650.63 7.83 680.62
GCL-MW0I 4.98 669.03 6.80 668.01 6.90 687.91 10 12 664 69 8.94 605.87
GCL-MWI2A 4.85 66611 5.60 667.36 4.90 668.06 9.20 663.76 6.34 606.62
GCL-MWO28 5.00 668.42 6.10 607.32 5.20 668.22 9.67 663.75 6.88 606.54
GCL-MW3 4.50 668s07 5.30 667.27 4.60 667.97 8.25 664.32 5s60 6089s
IT-MWOI 4.60 6735s9 5.30 672.89 4.80 673.39 8.12 670.07 5.60 672.59
IT-MW02 5.79 633.49 6.95 632.33 s.80 633.46 1166 627.62 9.e8 629,40
IT-MWOS 4.76 62991 6.80 625.67 6.40 628.2? 12.35 622.32 14.15 620.52
IT.MW06 4.02 827.68 - - - 10 48 621.22 1008 621.62
IT-MW07 - dry 3.90 631.13 2.70 632.33 6.81 628.22 - -

IT-MWOS 3.12 630.04 6.60 62656 5.20 627.96 12 1t 620.98 14,38 618.78
IT-MW9 5,02 642.43 8.30 639.15 6.80 840.65 9.50 637.95 7.06 6409
IT.MW1O 6.19 63661 10.30 634.50 9.50 635.30 16,06 626.74 14.09 630 71
MK.MWM 4.99 640.62 s.80 639.81 5.60 640.01 9.21 636.40 6.35 839.26
MK-MW10 5.22 635 35 5.60 634.97 5.20 635.37 9.33 631.24 6.98 633.59
MKMWt a 8 51 630 5s 6 80 630.56 6.50 630.58 12.07 625.29 7.99 629.37
MK-MWI2 8.38 632,55 - - 9.40 831.53 Si 50 829.43 10.39 830.54
MK-MW14 4 81 676 45 7.50 673.76 6.00 675 26 9.56 671.6s 9 50 671.76
MK-MWiS 4 86 675.77 7.40 673.23 6.80 673.83 9.13 671.50 6 75 671.86
MK.MW16 5.10 668.90 5.90 668.10 6.10 667.90 8.49 665.51 6.77 667 23
MKW4I? 3.90 660.42 5.10 659.22 4.90 659.42 5,76 65S.55 5.10 659.22
MK-MW19 4 56 634.57 4.90 634.23 4.60 634.33 8.30 630,83 5.68 633.45
MK-MW20 5.85 631.66 5.50 632.01 .. S.S7 631.94 612 631.39
MK-MW22 7,42 630.31 7.80 629.93 6.90 630.63 9.60 628 13 7 28 630.45
MK.MW23 6 54 632.57 7.40 631.71 7.30 631.81 10.35 628 76 7.11 632.00

MK-MW24 6.18 650.62 7.50 649.30 6.10 650.70 9.39 647.41 824 648.56

KNPB6WI2001 GRINTABLEST010 6.1.x (200I1 13MW24 41 PM)
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Table 6-1

Summary of Groundwater Elevation Measurements
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 of 6)

Groundwater Elevation Measurements
(feet above mean sea lev*l [mail)

W ll

Identification US 01061995 920 09920/00 |tt7 1rt 1 V tt15'1 0815o1 1111Ci , rIiistoi
IT-MNTA-BEDGW-001 25.60 812.80 - 2940a 609.00 30.99 607,41
P8-PR-MW07 2.17 631 50 - _ _ _ 5.63 628.05 5.o8 628.59
PB-PR-MW8 4,37 630.33 - _ 7.19 627.51 6 82 627688
PB.PR.MW!9 3.40 629 9t . _ .. 8 70 624.66 6 40 626.98
REACTORi 32.30 598.21 25.50 605.01 31 80 598,71 30.20 600.31 28.64 60t.67
REACTOR2 27.50 603.55 27.40 603,6S 27 10 603.95 0.13 630.93 0.00 631 05
REACTOR3 37.08 594.13 35.60 59561 3S.20 596.01 34.43 596.78 34.43 596.78
REACTOR4 - - 20.40 610e43 20.30 610.53 20.65 610.18 20.40 610.43
P8-TNTA-MW10 3.24 636.62 4.80 635,06 2.90 636898 8 03 631.83 5 60 634.26
P&TNTA-MWi 1 4.34 63584 6.20 633.98 3.10 637.08 7.30 632.88 9.40 630,78
IT-TN TA-BEDGW00t - - - _ - - - -_ - -

IT-TNTS-BEDGW-00i 2.91 659,52 3.60 658 83 3.60 658 83 4.76 657.65 3.3 658 60
IT-TNTB-BEDGW-002 7.67 665.68 6.20 667.15 5.60 667.75 8.20 665.15 6.48 866.87
IT-TNTS-BEDGW-003 - - - _ _ _ _ _ _ _
IT-TNTB-BEDGW-004 - - - _ = _ _ .

IT-TNTC-BEDGw--0Ql _ - - . _ _ _ . _

PB-TNTC-MWo3 4.95 840.14 6 80 638.29 4.20 840 89 11.46 633863 11.31 633.78
PB-TNTC-MWO4 3.21 659.90 6.80 647.31 4.00 650.11 7.80 646.31 6.66 i47.45
PS-TNTC-MM5 3 10 648.39 5.20 646.29 3.60 647 89 7,76 643.73 17.60 633 89
PB-TNTC-Mtx6 3.81 655,27 4.90 654.18 4.10 654.98 6.68 652.40 4.89 654.19
PB-WA-MWNt 4.70 639.41 14.20 629.91 9.20 634.91 t7.65 626 46 21.12 822.99
PB-WA-MW02 1.54 631.79 3,90 629.43 1.90 631.43 4.74 628.59 3.39 629.94

' Norltingt end Eastings are scaled to the Ohio State Ptane Coordinate System (North Zone). HAD 1983 Vertcal datum to NGVD 1929.
'Data irom Dames & Moore. Sitewide Groundwater Invet~tttion FViaI Report (4197)

Dats from Dames & Moore. Sitewide Groundwater Investigation Final Repot (4d97)
'Dait frorn IT Corporathon. SIte iWde Groundwater Investation Repo"1 (9M97).

* Date from IT Corporation, Iet Quarterly WaterLevel Measurement Event Report (10(97).

'Data Irom IT Corporation. 2nd Quaery Water Level Measurement and It Semi-Annual Groundwater Sampling Event Report (598).

'Data from IT Corporation. 3rd Cuarteriy Water Level Measurement Event Report (6197)

Data 0rom IT Corporation, 4th Quanerly Water Level Measurement and 2nd SemI-Annual Groundwater Sampling Event Report (6199).
'Data received forn ICI field measurements (2/02).

'Symbol denotes date are not avalable.

"Product In wel No measurement recorded.

Tempor ry pIizoreter.

KNZWUOOM0BI GWRRTABLESITable 6-t.xts(2001 P M02(4 41 PMJ



(
/ s

Table 6-2

Detected Hydrocarbon In 2001 Bedrock DrillIng
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio
... - - . , - _______..________

Depth to Bedrock Depth to Depth on tI Hydrocarbo

Monitoring Well Date Drilled Location (ftt f ill (ft) (t) Detected" Coret (Ih) Comments

f~~BEDMW22 A -1 I edoowrfualgimson/UitDile OoenSaie
Pt-BEt W22 t /10/01 Boundary, North of 19.5 19.5 19.5/Delaware 43 20-24 5 40-43

Reactor Area
South of Reactor

PB-ED-0MW23 8/25t01-9/6/01 Area and Pentolre 28.3 26.3 26 3/Delaware 74 30.74 33-4 Iydrowabon observed
Road seepng from rock core.

Upgradient Hydrocarbon observed
8/26101- Boundary. West of Setprig from rock core.

PB-BED-MW24 9W13/01 Weal Red Water 17.3 17.3 17.31Delaware 41.5 28 5.40 0 31 St4t5 Gas dLscharge(gurgtsng
POnds heard during water

(Background) . recharge.
Upgradient

PB-BED-MW2$ 82101. Boundary, West of 6.8 5 21Shalentngy 38 5 33 5.38 5 None
9/11/101 TNT Area B Shale

_(13-ckground). .
Southeast

P-E-W 8 1827/01- UpgradienltPB-BEDMW26 9/10001 Boundary. 6.5 24.5 41 5/Prout 58S 32.6-43.0 None
Southeast of TNT B

(Background)

Downgraienlt

PB-BED MW27 8V23/01.9/8/l Boundary. East- 18.8 18.8 20.0/Defaware 105 95-105 41-105 Hydrocatrbon observedNortheast of seepno from rock core.
Reactor Area _

TNT Area A, Near A thickness of approx. 3.
TNtA-8EDGW- 9124101- Mairttenanfe and leel free-phase

DW1 9/24/01 SMain Cut Ren . At 8.5 25 51/Delaware 86 None 6S-85 hydrocarbon was
Former Bldg 146 encountered prior toFome Blg_4 sampling

TNT Area B. South

TNTB-BEGW- 1Of North Magazine 4 3 16 35.1/Prout 43.3 None None
003 Rd. North of Former

Bldg 456
TNT Area B. South

TNTB.BEDGW. o190 f970 North Magazine 49 61 6.tut 2 Noe on
004 Rd. At Former Bldg * 6.3 1 3/Prout Z8 1 None None

TNTC-BEDGW- 8/28/01- TNT Area C. At 58.0104entanvy
001 9t12t/t Former Bidg 683 14.5 55.3 Shale 8 None None

Limestone unit interpretations from Regional Geologic Map. Summary Report, Site-V/de Groundwater Monitoring (1997-1998) (IT, 1999)-

A hydrocarbon odor was detected by the olfactory senses. PIO readvogs in
the breathing air remained below action levels.

'Hydrocarbon staining on the rock core s also seen In photographs (Appendix E)
A hydrocarbon thickness of 0.05 feet was measured in welt PB-BED-MW18 on 10/3/01
A hydrocarbon thickness of 0.63 feet was measured In well AA 1 * EDGW-00 I on 10/4/01

KN~rt2I8OWYVO GT&E-qrdIeZQlwrci Mra)%Jt4 '2 MA)



Table 6-3

Summary of Hydraulic Conductivity Testing Results
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

q

Saturated
Aquifer Hydraulic Hydraulic Hydraulic

Date Aquifer Thickness Test TransmIsIvItles Conductivities Conductilvties Conductivlites

Well No. Tested Response (Assumed) _ tp T (tt"iday) K (ft/min) K Icmnlsec) K (ft/day)
OVERBURDEN

IT-MW-8| Uncorifned Rising | 3.32E-03 1.69E-03 4.78E+00

Unconfined Rising 7.1 SE-03 3.64E-03 1 .03E.01

Unconined Rising 9.57E-03 4.85E-03 1.38E+01

IT-AA1*GW-002 1J010197 Unconfined 22.13 Rising 1.63E+01 5.13E-04 2.61E-04 7.39E-01

IT-AA2-GW-002 - - dry _ . _

IT-AA3-GW-002 10/8J97 Uncorfined 18.02 Rising 7.63E+01 2 94E-03 1.49E-03 4.23E.00

IT-ABG-GW-002 108w97 Unconfined 9.5B Rising 2.03E+03 1.47E-01 7.47E402 2.12E+02

Maximum 2.03E+03 1.47EO01 7.47E402 2.12E+02

Minimum 1.631+01 5.13E44 2.6IE-04 T.39E-01

Geometric Mean 1.36E+02 6.08E.03 3.091-03 8.7SE+00

BEDROCK

BP-ED-MW22 11/13101 Unconfined 14.21 Rising 3.69E+00 1.80E-04 9. 16E-05 2.69E-01

PS-BED-MW23 11114101 Unconfined 8.27 Rising 5.41E-01 4.54E05 2.31 E-05 6.54E-02

PSBDM2 1110 nofnd 13 Fanling 2.35E+01 1.07E-03 S 42E-04 I .54E+00 1
pB-BED-MW24 11)13/.01 Unconfined 15.32 .- _. . II___

I Rising 2.81E+01 1.28E-03 6.48E-04 1.84E+00

P Falling 1 40E+02 3.81E-03 1.94E-03 5.48E+00
IP8B-ED-MW25 11/14/01 Unconhined 25.55 -. _______ _ ._______

_ . Risbng 1.23E+02 3.33E-03 1 .69E-03 4.80E+00

PB-BED-MW26 slug test was not performed due to low water column in the %vell

PB-SED-MW27 1114/01 Unconfined 59.26 Rising 1.37E-01 1.61E-06 8.16E-07 2.31E-03

T-AA1-BEDGW-00 10/7/97 Unconfined 35.82 Rising 2.67E+00 5.17E-05 2.63E-05 7.44E-02

IT-AA2-BEDGW-00 10/7197 Unconfined 31.40 Rising 1.02E+00 2.26E-05 1.15E-05 3.25E-02

iT-BG8-BEDGW-00 108)97 Unconfined 16.64 Rising 5.73E+00 2.39E-04 1.21E-04 3.44E-01

IT-ABG-BEOGW 10/8t97 Unconfined 17.65 Rising 3.91E+02 1.54E-02 7.83E-03 2.22E+01

IT.TNTB-BEDGW-0 10/8197 Unconfined 22.73 Riing 1.33E+00 4.07E-05 2.07E-05 5.86E-02

rr.TNTB-BEDGW-0 10/897 Unconfined 19.68 Rising. 3.51 E+02 1.24E-02 6.30E-03 1 .79E+01

IT-MNTA-8EDGF4 10/87 Uncoaff | 3.14 Rising 1.196+00 2.17E-05 1.1DE-05 3.12E-02

:T-AA3-BEDGW00 10/897 Unconfined 30.81 Rising 1.14E+01 2.58E-04 1.31E-04 3.72E-01

TNTA-BEDGW-001 slug lest was not performed due to low water column in the well

TNTB-BEDGW.003 11t13/01 Unconfined 11.68 Falling insufficient data
.__| __ Rising 2.82E-02 1.68E-06 8.52E-07 2.41E-03

NB-EDGW-004 11/13/01 Unconfined 18.36 Falling 4.03E+01 1.53E-03 7.75E-04 2.20E+00
Rising 8.51E+01 3.22E-03 1.64E-03 4.63E+00

IEDGW-001 11)1401 Unconfined 28.59 Fatling 8.66E+00 2.10E-04 1.07E-04 3.03E-01
iRising 5.46E+00 1.33E-04 6.74E-05 1.91E-01

Maximum 3.91E+02 1.54E-02 7.83E-03 2.22E+01

Minimum 2.62E-02 1.61E4-6 .16E47 i 2.tE4-03

Geometc Mn 7.71E+00 2.46E-04 1.25.* 3.U541-01

K142W80W2001 GWMITABLESiSurmdyd~oCondTesiJxisfK (PB0"iIII3IIO(4A4 PM.)
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Table 6-4

Well Pair Vertical Hydraulic Gradients
2001 Groundwater Remedial Investigation

Fortner Plum Brook Ordnance Works, Sandusky, Ohio

Groundwater Elevation
iDepth do| Elevation Average

Unit Monitored EievaUon of Center o Vertical
Monitored Well TO Zone of Ground Monitored Gradient

._Well Name _ M BS Iftbs ft txisl (tt bpsJ sufce(t Zone Iftt 8J27/97 11/12t97 2V24/98 /5/U98 (fifl)
IT-AAI-GWO02 Oi10S 22 6.8-21.9 638.6 624.25 NA 634.63 637.80 637.43
IT-AAI-BED-GWOO1 DL 65.0 49.8-64 638.8 581.90 NA 610.52 610.54 611.94

'. Distance between -

C Center of Monitored
Zones
Vertical Gradient _ NA 0.563 0.637 0.59B 0.599
IT-AA2-GW-002 OB/OLS 18.5 8.3-18.3 641.5 628.20 NA DRY DRY 643.95
ITAA2-BED-GMWO OL 54 27.8-42.8 641.6 606.30 NA 630.95 632.48 634.17 1

N Distance between
. Center of Monitored

Zones . 21.90
Vertical Gradient NA NA NA 0.447 0.447
AA3-GW002 08 16 5.8-15.8 634.1 623.30 NA 629.81 632.23 622.14
AA3-BED-GWOO1 DL 53 37.8-52.8 634.1 588.80 NA 613.21 614.9 614.81

n2 Distance between
a Center of Monitored

Zones 34.50
Vertical Gradient _ . NA 0.481 0.502 0.212 0.398
ABG-GWO02 08 6.8 2.5-6.5 658.2 653.70 NA 654.51 657.11 657.06
ABG-BED-G4i01 OS 21 10.8-20.8 658.2 642.40 NA 654.5 657.04 656899
Distance between

r Center of Monitored
Zones 11,30 _ _

Vertical Gradient 0 OO NA 0.001 0.006 0.006 0.004
MK-MWI6 OBIOS 8 2-7 671.01 666.51 NA 666.25 669.18 669.22
TNTS-BED-GW002 OS 24.2 14-24 670.10 651 .10 NA 666.44 670.46 665.68

'u Distance between
.- Center of Monitored

Zones __ _ _ _ 1 15.41 _ _ _ _ _ _ _

lVertical Gradient NA -0.012 -0.81 0.223 0.044
08 * Overburden.
OS - Ohio State.
OLS - Olentangy shale.
DL * Delaware limestone.
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Table 6-5

Detected Constituents in Bedrock Monitoring Wells
West and Pentolite Area Red Water Ponds
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

K'

(Page I of 6)

Sample Area: West Area Red Water
Sample Location: PB-BED-MW14
Sample Number 5900 5905 J 5905R BD3018 B03018R

Sample Date: 18-Nov-97 16-Mav-98 1 18-May-98 28-Sep-01 _ _ _ _w1

Parameter Units PRGs R Qlfr Result Val Qlfr Result Val Qltr Result Val Qlfr Result Val Qlfr

Explosives
Dinitotoluene 2,4- |plL | 0.099 | 1 1 _ 1 .

Trinilrotoluene. 2,4.6- p 2__ 2.2 -I I -1 = -r =
Volatiles
Acetone pg/L 610 9.4 B8enzene po/L 0.35 1.1
Carbon dtsullide pg/L 1000 1.3 0.25 J
Chlorobenzene pg/Q. 110 .
Chloroform pg1L 0.18 6
Ethylbenzene uat 1300 0.59 J
Methylene chloride pg/. 4.3 ___ _______ _ 1.4 B
Toluene pg/L 720 1.7 B
Trichloroethane, 1,1,2- pg/L 0.2 1
Xylenes, total pg/L 1400 3.9 1 =

remivolatiles
Bis(2-elhylhexy)phthalate pg/L 4.8 i
Butyl benzyl phthalate pqfL 7300
Di-n-butyl phthalate pg/L 3600 |
Diethyl phthalate pg/L 29000
Dimethylphenol, 2.4- Ipg/I 730 i______.__
Dinitro-2-methvlphenol, 4,6- pg/L NE I IIi _1 28 NJ _______

Dinitrophenol, 2.4- pg/9 73 14 J __i__'41J

Dinitrotoluene. 2.4- pg/I 0.099 ' 1 _ _ _ 16
Fluorene l gQ 240 _ ___________
Isophorone pg/L 71 

_ 1 1
Methylnaphthalene, 2- pgQL NE | _ i
Methylphenol, 2- PgQ 1800 _ _ I I
Methylphenol, 4- pg/Q 180 |
Naphthalene pg/LI 6.2 _ _1iI I_
Nitrobenzene Pg/| 3.4 5.8 i
Phenant rene pg/L NE
Phenol pgL 22000
n-N trosod phenylamine pgtL 14 J __

KN27P1MAO1 G; TA0ESRnkh WPih5cMY1Ot5S AM)
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Table 6-5

Detected Constituents in Bedrock Monitoring Wells
West and Pentolite Area Red Water Ponds
2001 Groundwater Remedial Investigation

Forner Plurn Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 6)

Sample Area: West Area Red Water
Sample Location: PB-BED-MW14
Sample Number: 5900 5905 | 5905R BD3018 BD3018R

Sampe Date: 18-Nov-97 16-May-98 | 18-May-98 28-Sep.01 5-Oct-01
Parameter Units PRGs Result IVal 0fr Result I Val Qlfr Result Val QUr Result i Val Qllr Result I ValQlfr

Metals - Unfiltered
Aluminum pg/L 36000 374 _ 64.9 B
Arsenic wQL 0.045 . 6.1 .
Barium JgL 2600 49.5 J
Chromium iiaL 110 10.2 1.6 J
Cobalt pg/L 2200 _ 102 _
Copper pg/Q 1400 30.7
Iron P9" 11000 923 427 J __ 164
Manganese E2ugQ 880 54 32 _ 65.2 __
Nickel pag/Q 730 42.3 45.5 11
Selenium P9L 180 5 !
Thallium pg/L 2.4 _____ __ _s B ____

Vanadium pyL 260 2.4 B
Zinc 1z 11000 398 42.2 108J.
Metals - Filtered
Aluminum Pit 36000 _ _ _ 54.9 B
Arsenic ugQ 0.045 _ _ _ _ _ - . -

Barium pQ 2600 _ _ _ _ 508 _ _

Chromium pg/I 110 i _ _ _ 1.9. _ _ _

Cobalt pgLI 2200 65.4 _ _ _ 105 | . i
Copper p9/L 1400 2|27
Iron pg/L 11000 _ _ _ _ 269 __ _ _ _ _ _ _145 _ _ _ _

Manganese POi 880 29.1 32.6 _ _ _ 68
Nickel tilL 730 40.7 71.3 _ _ _ 117
Selenium P9Q 180 _ _ _ _ 82 _B
Thallium Pg/L 2.4 _ _ _ _ 7.2 B
Vanadium pPg7L 260 A2. 53.9|B 2|1J
Zinc - g 11000 3241 53.91B I _ _ _ _ _ _ _12.6 J_ __ _ _ _ _

KNZ210V02W1o GWRATABLESeo8eed8W&PM *t 5g5htI29 SO AM)
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Table 6-5

Detected Constituents in Bedrock Monitoring Wells
West and Pentolite Area Red Water Ponds
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

f:

(Page 3 of 6)

Sample Area: West Area Red Water
Sample Location: PB-BED-MWt14
Sample Number: 6900 5905 1 6905R 603018 B03018R

Sample Date, 18-Nov-97 16 M-98 | 18-May-98 28-Sep01 5-Oct-01
Parameter Units PRGs Result Val Qlfr Result I Val Qltr Result Val Qlfr Result Val Qltr Result i Val Qltr

Water Quality Parameters
Alkalinity NE 210000 50000O 482000
Chloride pglL NE 79000 3000 72200
Cyanide, total pg/L 6.2 16 .- 44
Hardness W _ NE 640000 730000 1200000
Nitrate pgQ NE 300
Nitrate p9lL NE 24000 22000
Sulfate NE 610000 630000 1 440000
Turbidity NTU NE 4.2
Total dissolved solids WL NE 2500000 2300000 3570000
Total organic carbon _g_ NE 190000 160000 617000C
Total suspended solids q NE 37000 23000 11000W

Ct42180W201 GWRnlAeLESmt"8EdMW&Pee4 d t 9SI AM)
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Table 6-5

Detected Constituents in Bedrock Monitoring Wells
West and Pentolite Area Red Water Ponds
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works. Sandusky, Ohio

(Page 4 of 6)

Sample Area: Pentolite Road Red Water Area I
Sample Location: PB-BED-MWI6 I_ P8-BED-MW23
Sample Number: 5910 591 ( B03019_ 803028

Sample Date: 18-Nov-97 28May 98 9-0ct-01 9-Oct-01
Parameter IUnits I PRGs Result Val Qlfr Result I Val Qllr Result I Val Q1rr Result

Explosives _

Dinitrotoluene, 2,4- pg/L 0.099 . _ 0.891
Dinitrotoluene, 2.6- lig/L 0.099 ; 0.89 _ I
Trinilrotoluens, 2,4,6- tig/L 2.2 1.B
Volatiles . -

Acetone IJA 610 _____ _________170 J 16Q0 J
Benzene -gL 0,35 5 670 = 780 670 __.2__ 02 J
Carbon disullide 9w/L 1000 . -
Chlorobenzene /L 110 ._ . . ._ 5,5 J _
Chloroform pg/L 0.16 8.4 8
Ethyltienzene pg/L 1300 130 ___ 140 150 J 190 J
Methylene chloride uagL 4.3 31 B 83 8 120 J 160 J
Toluene pg/L 720 490 550 Bt - : .309 -O

Trichloroethane. 1,1.2- L 02 4.91 . .
Xylenes, total 1400 920 880 1000 1300
Semhvolatiles
0is(2-ethylhexyl)phthalate PAL 4.8 - 37 _ -- 28 B 2 2 J w 7-11 J
Butyl benzyl phthalate pg/L 7300 _ _ _________ 1.5 1
Di-n-butyl phthalale pgn _ 3600 `I| _________ 1.1 i
Diethyl phthalate _ P..rL 29000 I I I I I I I 1.2 1J
Dimeth I henol, 2,4- _LL 730 6.7 1 10 5.6 3 42
Dinitro-2-melhylphenol, 4,6- pg L NE ______. __________

Dinitrophenol. 2.4- 1 q/L 73 _ _ _ _ __________

Dinitrololuene, 2,4- g/L| 0.099 | _ _ _ | |_ _ _

Fluorene PAiL 240 1.71J J _________

Isophotone _LWL 71 4.2 J 3.8 J ________11

Methyliaphthalene, 2- pgL NE 31 _ 37 _ 25 22
Methylphenol. 2- uu/L 1 6 31J 67 J 3.31 25
Methylphenol. 4- p1gii. 180 3.9 | 77 | 4.2 I 21
Naphthalene pgt L 6.2 . 22 | 31 24 21
Nitrobenzene pg/Li 3.4 | _______I __ _ I
Phenanthrene pgiL NE 2.2|J 2 | 0 98J 1.31J
Phenol .pg/L 22000 18 32 | 1212 80
n-Nitrosodiphenylamine pqJIL 14 1 1 1 .. _ 064 1J

C
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Table 6.6

Detected Constituents In Bedrock Monitoring Wells
West and Pentolite Area Red Water Ponds
2001 Groundwater Remedial Investigation

Formter Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 6)

Sample Area: Pentolite Road Red Water Area
Sample Location: PB-BED-MWI5 PB-BED-MW23
Sample Number: 5910 5915 8D3019 BD3028
__ Sample Date: 18-Nov-97 28-May-98:::: 9-Oct41 9 Oct41

Parameter : Units I PRGs Result i Val Qlfr Result I Val QOr Result I Val Olfr Result Val Qfr

Metals - Unfiltered __
Aluminum pg/L 36000 _ __ _ 513 J 511 B 3 __350 _

Arsenic W" 0.045 4.2 B
Barium pg/L 2600 605 1710 481 64.2 J
Chromium pg/L 110 20.6 15
Cobalt pg/L 2200 5.9 !
Copper pgIL 1400 39.5 _ 4.8 J
Iron pgtI 11000 930 4810 7280
Manganese W" 880 263 139 5.6 5 1170
Nickel pglL 730 3.8 J 13.6 J
Selenium P9" 180 _
Thallium pg/L 2.4 50 8

Vnadium pg/ 260 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

inc au L 11000 3061 105B B 18 J

Metals - Filtered _
Aluminum pg9L 36000 64.5 B 93.6 B
Arsenic pg/L 0.045 _ _ _ _ _ _ _ _ _ _ _ _.- 2.9J
Barium g 2600 555 1390 484 54.4 J
Chromium P91L 22X 26|J1.53
Cobalt pg/I 2200 _____ ____ 2.6 J

Copper pig/I 1400 __ _ _ _ __ _ __ _ __ _ _ _ _

Iron VgL 11000 _ ___ 3060
Manganese pIL 8I0 = =-= 52|J 988
Nickel pg/L 730 _ _ _ _ _ _ _ _ _ _ _ 2.4 53i
Selenium pg/I 180
IThallium pglL 2.4 62.2
|Vanadium pg/L 260 30 I 47 _ B
[Zinc pg/L 11000 1 30.9 ____ 47.310 B _____

C:
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Table 6-5

Detected Constituents in Bedrock Monitoring Wells
West and Pentolite Area Red Water Ponds
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

.(,-

(Page 6 of 6)

Sample Area: Pentolite Road Red Water Area
Sample Location: PB-BED-MWI5 PB-BEO-MW23
Sample Number: 5910 5915 BD3019 803028

Sample Date: 18sNov-97 1 28-May-98 9-Oct-1O 9-Oct-01
Parameter Units PRGs Result I Val Qlfr Result Val Qlfr Result V W frResult Val 0 r

Water Quality Parameters
lkalinity psVL NE- 85000 500000 382000 227000

Chloride tg/L NE 1400000 2200000 1910000 2480000
Cyanide, total pWL 6.2 _ _
Hardness pqIL NE 1500000 1800000 855000 5410000 J
Nitiate pL NE _
Nitrate pgL NE
Sulfate PA NE ___ 82000 89200 85800
Turbidity NTU NE 203 324
Total dissolved solids IVL NE 320000 380000W 2570000 3080000
Total organic carbon pglL NE 11000 13000 8400 6200
Total suspended solids jlg/L NE 7000 13000 292000

_pg/L - Micrograms per titer.
NTU - Nephelometric turbidity unit.
NE - Not established.
Val Qifr - Validation qualirer
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Table 6-6

Detected Constituents in Temporary Piezometers
TNT Manufacturing Areas A, B, and C

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Area: TNT Area A TNT Area B TNT Area C
Sample Location: TNTA-DP21 TNTB-DPO3 TNTC-DP13 TNTC-DP19
Sample Number: BA3021 BB3003 BC3013 BC3019

Sample Date: 1-Aug-01 1-Aug-01 1-Aug-01 6-Aug-01
Parameter I Unitsi PRG Result Val Qllr Resulq Val Qlfr Resul Vat Qlfr Resulq Val Qlfr

Explosives
4-Amino-2,6-dinitrotoluene pg/L 2.2 3.9 =_=_=
2-Amino-4,6-dinitrotoluene pg/L 2.2 74.3
2,4-Dinitrotoluene gI-L 0.099 9.5
2,6-Dinitrotoluene pgi/L 0.099 - 4i9
2-Nitrotoluene .ig/L 61 24 -

3-Nitrotoluene pg/L 61 1.3 _
-Nitrotoluene 5 glL 61 3.1 I

2,4,6-Trinitrotoluene pglL 2.2 4.1 0.14 =____ _ ___

Volat71es
Acetone I pg/L 610 8.8 101 8.8
Chloroform pg/L 0.16
pg/L - Micrograms per liter.
PRG - Preliminary remedial goal.
Val Qlfr - Validation qualifier.

KN2MPOYM2VO GWRITABLESAnaITempPiezo.xlsptab6-6gwchit)%3I8O(5-02 PM)
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Table 6-7

Detected Constituents in Overburden Monitoring Wells
TNT Manufacturing Area A

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

C.:

(Page 1 of 2)

Sample Location: PB-TNTA-MW`10 PB-TNTA-MWII

Sample No: 5610 5616 5620 5625 BD3034
Sample Date: 18-ov-97 29-Ma -98 18-Nov-97 29-Ma -98 3-Oct-01

Parameter Units PRG Result ValQlfr Result Val lf Result ValQlfr Result al Qlf Result Val Qllt

Explosives
rnino-2.6-dinitrotolu pg/L 2.2 = 1 .S|

A inlos4,vedirl o2olu _ .2 221 - - 2
Dinitrotoluene. 24- pg/L 0.099 _ r _

Trinitrotoluene, 2.4., __gQ 2.2 -I29 I 1 0

Volatiles

Acetone pg/L 610 35 J 7.6lJ I_ IIIa 2.88B
Carb~on dlsulfide |pgL. 1000
Methy lne chloride pg/L 4.3 _ 2.1 B i i 0.95 B
Toluene |pgl 720 | _ _ 0 25|B 0.266 B _ _

Xylenes, total -i pgL 11400 - _ I _l.II I I _ !
Semlvolatiles
Benzo(ghl)perylene pg/L| NE | _ 1 _ I i
8is(2-ethy1hexyl)phth _ pg/L 4.8 _ _ 1 _ 1 _ _ _ _ _ _

Dinitrotoluene. 2.4- I s 0.099 1 1 1 _ i 1 1_iI___i
Indeno(1,2.3-d)pyre |pgtL | 0.092
Metals - Filtered _

Aluminum pgL I_36000 |____ __

Arsenic pglL | .045 - - -

Barium pg/L. 2600 338 ____ I _I _ I - -I

Beryllium l gtL 73 |_| |____
Cadmium pg 18 1 is| |
Coball 2 2200 |
Copper pg/IL 1400
Iron g 11000 7610 9330
Lead PA pgtL| 15
Manganese |gtL| 880 | 1440 | 1370 865 355 r __ _

|Merciiry | pg/L I| 1 ___II_ --__ I II
ickel pg/L| 730 | _ | -

Selenium 18P0A____180
Thallium ip L 2.4 1 - - _________

inc Pg/I. 11000 251 | 22 B 45.41 | I I I I

uN2V8OYA20Jt GMIlTAD&ES~anaKO MWIJ (WO,.MWtNrAUJI5JO2f 0 OOAM)



(
Table 6-7

Detected Constituents in Overburden Monitoring Wells
TNT Manufacturing Area A

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

Sample Location: PB-TNTA-MW1O PB-TNTA-MWI1
Sample No: 5610 = 615 5620 5625 803034

Sample Date: 1 8-Nov-97 29-May-98 18-Nov-97 29-May-98 3-Oct-01
Parameter Units PRG Result Val lfr R t Val Qltr Result IVii Qifri Result Val Qlf Result Val QH

Metals - Unfiltered
Aluminum pg/I| 36000 877 I 22801J 3170 | 29901J 8950|J
Arsenic pg/I. 0.045 12.2 14.5 10.5 _ | i 7.2 J
Barium pg/L 2600 373 = _ _ 88.4 J
Beryllium u91L 73 I I I
Cadmium p9" 18 5 12 B
Chromium pg/L 110 15.6 12.2 18.2 J
Cobalt t'" 2200 10.3
Copper pg/L 1400 15.9 3
Iron pg/L 11000 18200Mts _ 18700 13300 6610 16400 J
Lead pg/i. 15 5.6 10.4 3.2 9.4 J
Manganese pglL 880 1530 1250 1030 = 444 383 J

Mercury pgL 11 _ _ __

Nickel Y9Q_ 730 . 22.4 J
Selenium pg/L 180 _ _

Thallium pagQL 2.4 17.8 J
Vanadium pg/1 260 37t518 17 8 _
Zinc ugQ/ 11000 27 48.1 B 47.1 37.5 B 39.2 J

= _ = - =-
Water Quality Parameters

Alalinit| pg/| 490000 - 4100001 450000 | 460000
Chloride pg| _/L_| _ | 47000 100000| _ 140000 1800001 _ _

Hardness pg/I. _ | 1100000 | 730000 940000 680000 1
Nitrate l_ _ _ u__tL_ - -

Nitrate pg/ uglL__
Sulfate ___/L _ 160000 | 100000 150000 93000
Total dissolved solid s_____| _ 7800001 760000 1|000000 I 1000000 __o___

Total organic carbon pg/L |_ _ 4200 | 2000 45001 3000 43001
Total suspended soil pg/LI - 70001 1 _ 1400001 1 70001 - 1
pg/L - Micrograms per liter.
PRG - Preliminary remedial goal.
NE - Not established.
Val Qlfr - Validation qualifier.
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Table 6.8

Detected Constituents In Bedrock Monitoring Wells
TNT Manufacturing Area A

2001 Groundwater Remedial Investigation
Formner Plum Brook Ordnance Works, Sandusky, Ohio

(

(Pogo I of 2)

Sample Location:1_ _ _ _ _ _ P8-BE-D-MWI7 _ _ _ _ _ _ _ _ _ _ _ _ P&B-ED-MwiS _ _ __ _ _ TUTA-REDGW-OO1
Sample Number: 5930 ] 6036 B03021 5940 1 5945 9303024 j 03037

Sample DateJ 20-Nov-97 29-Ma 46 J -ct-01 19.Nov,.97 I9!U l 24Oct-01 j 9-Oct-01
Parameter Unitsi PRG. esl al r Rsl VlQf ResultI Val Qlfr Result Vol Qlfr I~ eult VlQ lfri Result Val Qlfrj Reut alQr

Explosives
Amno-2.6-dinltrotoluen g*. 2.2 __ _1.3

Amino-4."-initrololuen u/ 2.2 __ _0.33Dinitgobenzene. 1.3- u 3.6 - - -1_ _ _

Dinitrotoluene. 2.4- IQL 0.099 - 0-4

oinntrotoluene. 2,6- 0l'g 9 _3__

Nitrobenzene l~4~ 3.4 0.34 - ~ -2Trnirobenzone, 1.3,5- 1100 - 1.5
Volatile,
Acetone 610l.- - 8718 34.) 88 J
Benzene Po&1 0.35 10 J I11I 5.7 ,a e r7oo J
Butaflone, 2- l / 1900- - -----

Carbon disutfide P9L 1000 40 J _ __32 7.9 _ _
Chlooromethane E L 1-5 - - _ _--- 35.)
Dichloroethane, 1,1- PQ/ 810 --- -

Ethylbenzene pg/L~ 13001 791 9.9.) 120 32 8832.) 240.)
Moh ln hoie~4.3 Ž 1i8 IB 05 81 4i1 - 24 8 B J-773 0.

Toqune 7201 1401 - 20 B 180 - 21 - 53 -,7
X en st t lJgL 14001 360 _ _46146 550 - 1 0 420 _ _ 5 1 0

sernivolailles
ft (2-ethyIhexy Ihthal pgL 4884 J 35. 16a ____
Chrsene UIL 9.2- - - -

Dbenzofuran pg/L 24 - _ _12.)
Drniethy phenol, 2,4- _pg/L 730 2.8 J 3.8. 5 .1. 11 72 J 13 1

Fluorene p/L 240 
____ 28 J

Isaphorone Q( 71 _ __

Methyiaphthalene, 2- pgL NE -20 9.2.) 2,2 J 5 1.6.) 470
MethyIphonol, 2- PA I 1800D___ 1. iJ 2,6.) 33 J 2.6.)

ehylphenol, 4- ISO 8 0 -2 J 28.1i 4.1 1.2.) 9.8.)
N h h l n/L 6.2 1 9 .8 J 3 8. J1 1 ) 1

Phenanfthene E -0.99. 
- 74.)

Phenol p /L 2 0 0 -- -- 2.6 ) 21 i 3.5.1 13.)

Metals -Unfiltered -i - -3600 - -6 106I 263-Au mninu mr60n9 8_ _ __ 0 . 0 . 5 4 6 8 a_ __ _
Asenic lj/L 0.045 5___ 101.8.)

Barium g/L. 2600 948 ~ 800 ~ 912 893 942 ~ 9113 l000.1
C hro mliu m p /L 110 _ _ _ _ _

8erom ium /L 73-- 1 1
Cobalt 22001 6.4.)

KNM UMOOD20I G YWPAk9SW "8*~dUW..t NT 46 U ~ W NAiIUL UTHT2 kW0%0RWWfflH1A)W=4*1U r-j
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Table 6-8

Detected Constituents In Bedrock Monitoring Wells
TNT Manufacturing Area A

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

C,

(Page 2 of 2)

Sample Location: PB-BEO-MW17 PB-BED-MWIS TNTA-REDGW-001
Sample Number. 5930 5936 E03021 6940 5945 B03024 8D3037

Sample Date: 20-Nov-97 29-May-98 3-Oct401 19-Nov-97 19-Ma -98 2-Oct.01 9-Oct41
Parameter Unitl PRGs Result Val Qltr Result [Val Qlfr Result | Val Qlfr Result Vil Qitr Result Val Qifr Result Val 0lfr Result Val Qffr

Copper pgL 3 1400 ::: _ _3.2 J
Iron P1L~ 11000 1580 456 180 478 8 186 40 J___127 J
Lead p9/L 15 41.8 71.0 _J..
Manganese pg/L 880 124 20.4 21.6 36.8 80.8 41.8 : 1170t J
Mer haL 11 _ 1 0.067 J

Nickel pgll 730 _ _ 75,7 J
Selenium L 1 8t _ _
Thalium Ag. 2.4
Vanadium 220 . _ . _=_
Zinc 11000 49.9 30.88 E - 31 -_ - 297.J
Metals - Filtered _

Aluminum /L 38000 778 B 55.48 239iJ
Arsenic 0045 13 -2.7J
Barium 2600 1100 871 9`11 1010 994 938 | 382 .J

Chromium /L 110 _ ___|

Copper Pgi 1400 | - - - - - - - - -
Iron /L 1100085.
Lead V/t 15s 8.81 54__ _6_ -

Maryanese 8g 0 1___ 98.| 35.9 80.9 | 37.7 54.6|J
Nickel g/L 730 - - - - - _ - - - -
Selenium pg/L 180 12.5 J
Vanadium pgI 20- --- _ _12.

Zinc . 9 11000 33.31 73.41B I 23.51B 17.1 i _
Water Qullty Paramoters
Akalinit IL NE 830000 93000000 7410001 - 120000 550000 170000 _ - -

Chloride plyt I NE 1800000 1600000 242 001 6900000 1200000 9450D00 o - -

Canide, total 6.2 1.~.30
Hardness p/IL NE 1800000 1300000 1680000 4000000 - m 1000000 3980000 - - -

Nitrate pgL _NE - 80 60
Slate / NE 590 0000 53600 16000180 ---

Total dissolved solids NE 30m000 _A 29000001 - 2680000 - 112000000 3300000 - 13400000 -

Total organic carbn / NE 100 30001 - 5700 6500 ~ 30001 - 2500IJ 123001
Total Ssuspnded solidS / NE 40001500 61000L - 100I
pg/L - Micograms per liter.
PRG - Preliminary remedial goal.
NE - Not established.
Val olfr - Validation qualifier.

KW9oWatoI GRAPTA5Lf5urfS*5BvdW_ 5 ,j 3MrH8 NTA)M3Iet15 0 P)
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Table 6-9

Detected Constituents In Overburden Monitoring Wells
TNT Manufacturing Area B

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

C - .

(Page 1 of 2)
Sample Location: MK-MWI6 1MK-MWI7

Sample No: 5780 5785 5790 6795 BD3012
Sample Date: 21-Nov-97 la-May988 21-Nov-97 27 .-98 t-Oct-01Parameter Units PRGs Result Val Qifr Result Val QOr Result Val QIfr Result Val QIr Result ValQlfr

Explosives 
- -_- -Amnno-2,6-dinitrotoluene,4 2.2 J I ___..-__3. 1 57 

422 
21-Ano-4,introtoluene, 222 I _.3.6 24Dinitrotoluene, 2,4- 0.099 , _ ;_i _ _ 1i7 .Z .- :.Je6.6Trinitrotoluene, 2,4,6- 2.L8.2 t 0 _ .

-VolaUles
Acetone 610 5.21J _ I _____ 4 1Carbon disullide /L 1000 I I I I [ I I I IMelhylene chiloride _ 4.3 0 4 B 0.52 B 0.398 [ 0.28| | | ||Toluene pQ/L 720 I I 0.21 B I _ IXyenes, total pg/L 1400

t = - . . = _ , = = .. - ;lSemivolaUles

Benzo(ghl)perylene pg/L NE | _ |__||_II__ 0.971J8is(2-etiylhexyl)phthalate l 4. 8 2.4 J 2.8 B
Dinitrotoluene. 2,4- 1 uqL 0.099 1 1 1 1 1 1 - - 1.8 .. 21Jlndeno(12,3-cd)pyrene p 0.092
Metals - Filteredi4
Aluminum I 36000 1080 663 7430 3390Arsenic | pgL 0.045 - - - : N JBari u 2600 "_ 23'4 JBerglium 73glL -8 23 JCadmium Vg/ 18 __ _ _ __ _ _ _ _ _ _0.54 JCob" pgA| 2200 51.9 | 72.9 56.71 105Copper 1400 39.2 322 22Iron |lL 11000 2410 5970 2-4 | ' 3 |41600 - ` -
Lead is pg/L _1100 7.4 ___ __ __ | 'IT _8. J I__1__Manganese pgL 880 ~ j 69 0 - -" . 160 - - 1111~8 3)M ercury 11 _ _ _ _ _ -0.3 _ _ _ _Nickel P2/I 730 47.2 8I 7 ___ 1401 1312d
S e le n iu m 1 6 0 _ _ _ _ _ _ I_ _ _ _ _ _ _ __I_ _ _

Th~allium v t. 2.4 _ _ _ _ _ 7 7 S1 7_ _ _ _ _inc pig/ 111000 54.7 J 14111 B __ _ ._ _ ______ 1571 231

KNZ~P8Oi200t GV~fTABLE5ow~.t0 vW.ds(U4wkOfMWFlTB)%3U2(5:12 PM)
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Table 6-9

Detected Constituents In Overburden Monitoring Wells
TNT Manufacturing Area B

2001 Groundwater Remedial Investigation
Forner Plum Brook Ordnance Works, Sandusky, Ohio

6

(Page 2 of 2)

Sample Location: MK-MW16 MK-MW17
Sample No: 5780 Ss85 5790 5795 BD3012

Sample Date: 21-Nov-97 18-Ma -98 21-Nov-97 27-Mav-98 1-Oct-01
Parameter Units PRGs Result Val Qif' Result IVal Qlfr Result Val Qltr Result IVal Qlfr Result IVal Of

[Metals - Unfiltered .
Aluminum Vg/L 36000 499 J 1180 _ 1830 J 6920 J 3310
jArsenic pg/L 0.045 . 12.8 "o18.7 - J
Barium pgtL 2600 _ . 23.1 J
Beryllium pgfL 73 2 J
Cadfmium pg/Q 18 s 0.58 B
Chromium P 110 _
Cobalt potL 2200 _ 69,8 78.8 _54.9 101
Copper pgQ 1400 . 32.9 6.7 J
Iron pg/I 11000 19800 2070 ,.44300 :_ s 4197 - 14300
Lead g 15 8 4. ... _ _ _ _

Man an se880 1- 9 013600 __ _ _1410 __ _ 12 770 _ _ _

Mercury Pg/i 11
Nickel pgL 730 61.8 108 156 130___ 240
Selenium pgL 180 5 5.1
Thallium W 2.4
V nadium W L/ 260 _ _ _ _ _ _ _ _ _ _ _ _

Zinc pg/I. 11000 75.5 209 -I 137 152 214
Water QualItY Parameters 2_00_ -

Alkalinity .y L36000 320000 38000 __ _8D__ 70
Chloride pg/L 3000 B 3000 - 4000 B 6000 4800
Hardness | gL 490000 - 750000 440000 490000 443000
NitratepL

Nitrate __ __ _ _ __ _ __ _ 504000__ - _ __ __ _Sulfate | ___L I | 4700001 550000 300000 330000 5040001
Total dissolved solids ___ ___ 29000 8000000 - 1 660000 __ _ 9007640001
Total organic carbon Ig/ W I 2500 20 -400 3000 _ _ 2700Total suspended solids gI.-- - -90001 - 5000 ' 1200001 50001
pg/L - Micrograms per liter.
PRO - Preliminary remedial goal.
NE - Not established.
Val Olfr - Validation qualifier.

KN2'tOK NM 2 2C Nt TA0LESIank0vetW .sF*0w ftt41B ( ¶M2(5 VF W)
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Table 6-10

Detected Constituents in Bedrock Monitoring Wells
TNT Manufacturing Area B

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(...

(Page 1 of 4)

Sample Location:| IT-TNTS-BEDGW-01 IT-TNT-B4EDGW-002
Sample Number: 5420 6426 BD300S t03009R 6430 5435 | 803010

Sample Dote: 17-Nov-97 18-May8 8_ 28-Sep-01 5-Oct401 16-Nov-97 18-May-98 27-Sep-01
Parameter Units PRGs Result |ValQllr Result |Va Qlfr Result |ValQlfr Result |VatQl fr ReRsult IVal Qlf Resuit Valilr| Result Val Qlfr

Explosives --
Amino-2.6-dinitrotoluene. 4- pgI 2 _
Amino-4,6-cinjtrotoluene. 2- uq'I 2.2 _
Dnitrobenzene, 1.3- L 3. __
Dinitrotoluene. 2.4- Pg9" 0009 _ _ -

Oisttoluene, 2.8- QQ 0 09_ -_ -
Nitrobenzene jgqt 34 = - =
Trinitrobenzene. 1,3,5- jg/ 1100

Volatile$ -

Acetone iigI1L 610 9B - - 3 - - 2B
Benzene 0,35 0.14J 0.91 .1
Butanone, 2- ~ g~ 1900 -- - -- 6
Carbon disulfide 1000 0.821J - - - - -4IChlofomethane | 1.5 -

Diclowethane. 1,1- ug9/ | 810 __| 0.19-J _ - -

IEthyibenzene I, _ 1300 _ - -I - - 0.5 0 85-J
iMethytene chiorice pL 4.3 -4- 1 - - 1 -. 11 31,8- -
IToluene pq/L 720 0.221B _ I I II
Xylenes. total pqIL '1400 0,4411 B I 121 I - -L-
Sernivolatlis, __1_ _
Bis(2-ethyIhexy)phthalate Pg /L 4.8 3.610 | ;13| - 31 31|-
Chrysene Ip/L 9.2 - - - - _ - _ -
Dibenzofuran P9gL I 24 1 - - - - - - -1 - - -DimethyIphenol. 2,4- IP 730 1 - - - - -1 - - -
Fluorene lpg/ 240 1 - - - - -
ISOphorone PgIL9L I 71 1 11
Methyinaphthalene. 2- IL |_NE| | |___|
Methylphenol, 2. pIPL 1800 - - - - -I -
Methylphenol 4- IPg'L 180 1 1
Naphthalene Ip9L 6.2 _ - - - - - - - _ . -
Phenanlhrene IPL NE I -I - - - - -Pbench lIL 220W - - - 2. 31J I - =
Metals - Unfiltered I
Aluminum pg/L 36000 654 1130|J| 697 317 48.3 B
Arsenic . 0.045 | 12.9 _ _ _ | _ _ 1 | | IaBrlim 79 1. 2600 | | 0I 1410 3261 406| 391

hinri um 0P04L 73_ 1 1 1 1 I I 4 _ 391J_omium p1 1 1 1 1
|Cobalt 2200 _ _ _ __ - .

rMT.OOMOI M-Rs A OSES5Ue~fkdeW MNTs xiuedMWnNTO)WIssW(IO>0o AM
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Table 6-10

Detected Constituents In Bedrock Monitoring Wells
TNT Manufacturing Area B

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 4)

Sample Location: IT-TNTB-BEDGW4001 ITTNTB.BEDGW-002
Sample Number: 5420 5425 B03009 8D3009R 6430 6435 BD3010

Sample Date: 17-Nov-97 18-M -98 28-Sep-1 5-Oct-01 16-Nov-97 18-Mav-98 27-Sep-01
Parameter Units PRGs Result Vat Qltr Result | Val Qlfr Result Val Qttr Resulti Val Qlfr Result Val Ql1r Result VIVl Qlt

eopper ugtL 1400 33.9 80.9 6 B 2B
Iron W 11000 41700 13000 132 1030 1_ 188 J
Lead uoL - 151 3.9 6.2 _ _ ___ 4.8 7.1 - --

Manganese ptL 880 677 196 _ 35.3 854 4 - 36 fi 31.4 J
Mercury a 11 = =.
Nickel sIJ no 42.1
Selenium p/tL 1eO . -

Thallium WItL 2.4 _ _
Vanadium uja1. 260 - 9 -

Zinc PA a1e0oo 48.8 - s- 9-1 J 73.9 396 B 5 B
Metals - Filtered
Aluminumn pt/L 36000 _ _ 76.3 B 48.9 a
Arsenic p0.045 _ _ _ _ _ __ _ _Barium pL 2600 1040 _ 1380 384 | 414 | 391 J

Chromium _ 110t
Copper _14
iron pA 110004 :^16300 302 5 _ _ | s861
Lead pAL 15 __ 1 _ _ 3 1 1 1
Manganese P9& 880 694 278 36 71 | 36.5 31.6 J
Nickel *IL 730 _ _ 2.1 _ | |_ |_| _ |
Selenium p/L 180
Vanadium gIL 260
Zinc 1a/L 110001 4044 B
Water Quality Parameters
Alkalinity g/L NE 180000 360001 381000 220000 1 380000 4320001
Chloride plg/L INEI 90000 60 0 704000 _ _ | 91000 1 74000 r 77900
Cyanide, total pIL | 6.2 1 -

Hardness Ip._L __NE 360000 650000 443000 _ _ _ 450000 530000 414000
Nitrate 10A NEI
Sulfate __ IL | NE 140000 120000 _ 72500 _ i _ 90000 140000 152000
Total dissolved solids Ipnki NE 730000 _ 12000D1 13900001 1 1 __760000 76000001 77600
Total organic carbon /L INE 12000 50001 49001 |_ 5000 40001 3700
Total suspended solids 1,g/L NE 480000 90001 I I I 5000 60001 -

-_ .. - - -,- - --

K"72P"OM20I OWRATESOetkjMW TNTss £r3lST~07(I0 03 AM)
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Table 6-10

Detected Constituents in Bedrock Monitoring Wells
TNT Manufacturing Area B

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(

(Page 3 of 4

Sample Location: TNTE-BEDGW-003 TNTB-BEDGW
Sample Number: ED3038 BD3041

Sam lb Dabe: 8-Oct-01 Toclt1
Parameter Units PRGs Result Val QlfrR V

Explosives
Arnino-2.6-dinilrololuene, 4- pg/L 2.2
Am no-4,B-dinilrotoluene. 2- ig/L 2.2 _ _
Dinitrobenzene. 1.3- ij 9 3.6
Dinitrotoluene, 2.4- 0.09 L 0 09
Clnhlrotoluene. 2,6- pqL 0.099 _ __
Nitrobenzene 3.4
rrinitrobenzene, i.3.5- ugL 1100
Volatiles
Acetone pI/L 610 110 J 36 J
Benzene pg/L 0.35 17 1_.4J
Bulanone, 2- gL 1900 75 J -

Carbon disulfide Vq/L 1000 8
Chloromethane Ig/L 1.5
Dichloroethane, 1,1- p 1. 810
EthylUbenzene VL 1300
Methylene chloride pg& 4.3 1 5 a 0.5 B
Toluene P/L 720 5.2 _ 1 3 J
Xylenes, total 1400 - -

Semivola Wee ___

Bis2-ethlhexylph lhalte A 4.8 21 J
Chrysene u/ | 9.2
Dibenzofuxan 24g/L 24_
DimretIhylphenol. 2.4- ig" 730 i | _

Fluorene IL 240 - _ -

Isophorone IV/L 71
Methyinaphthalene. 2- ,gtL NEI
Methylphenol. 2- _ L 1gQ0 18D/
Melhylphenol, 4- VA 180
Naphthalene pg/L 6.2

henanthrene IL NE I i_ I
Phenol pg/L 22000 2.2.J
Metals - Unfiltered
Aluminum |ugtL 36000 1690D _ 1010
Arenc 0P95L 20 045 27
Barnum PA/1 2600 1500 _ 51.31J
Beryllium pg/ tL - : - -aromiurn Pg&I 110 32 3 1 31
CobaH 187IJ |____20_1

r?42pljtAm KEG1~~ISS-THZdZjPITNTtBlu8dpTTllI1SIO2(I.PA
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Table 6-10

Detected Constituents in Bedrock Monitoring Wells
TNT Manufacturing Area B

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 4)

Sample Location; TNT-BBEDGW-003 TNTeB-EDGW-00
Sample Number BD3038 6D3041

Sam ple Date: 8-Oct01 5-Oct41
Parameter Units PRGs Result Val Qlfr Result |Val Ql1r

Copper pgtL . 1400 99.2 10.9 J
iron Pfft ^TTUU 35000 8090
Lead pg/L 15 16.7
Manganese pgtL 880 1140 928

Merctury pgtL 11 0.079 J
Nickel _ gL 730 71.2 5.4 J
Selenium gtL 180 14.4
Thallium plg/L 2.4 -

Vanadium 260 48.6 J 2.3 J
Zinc _-g/. 11000 184 - 37.5

Metals - Filtered
Aluminum pg/L 36000 96.7 B 69 B
Arsenic plgtL 30 04 5 1 4.f J

Barium pg/L 2600 628 408 J

Chromium PgA/ 110 1.2 J_ _
Copper Pg9I 1400 2A B
Iron pg/L 11000 5670
Lead pg/L 1 _

Mananese PqtL 880 1.6 J 812
Nickel pg'L 730 _ZJ
Selenium n u/L 180 20 -

Vanadium pg/L 260 8.5
Zinc Pg/L 11000 18.9 J

Water Quality Parameters _ __ _

Alkalin _ pgtL. NE 80300 t 126000
Chloride P9" _ NE 1460000 7400

Cyanide, lotal pgtL 6.2
Hardness pg/L NE 453000 229000

Nitrate ugtL NE 48t J
Sulfate pg/I NE 86200 129000

Total dissolved solids P9" NE 2180000 347000
Total organic carbon pgtL NE 12100 J 3600 B
Total suspended solids pa' - NE 143000 65000

pg/L- Micrograms per liler,
PRG - Preliminary remedial goal.
NE - Not established.
Val Olfr - Validatlon quafiier.

rKN2VIKNNX01 OsWPrTAitEStetw.*dw INTS ,hSw TiTrl0 aI AM)
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Table 6-11

Detected Constituents In Overburden Monitoring Wells
TNT Manufacturing Area C

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Woaks, Sandusky. Ohio

(Page I d 2)
Sample Location: P-THTC 3 _CMW5 PBTNTC tW4 Ps-TNTC4JW6

Sample N4o: J30 S63C36 5640 6645 tiO343 6660 K65 1303036
Sample Oat.: 21-Nov.97 18- -98 24-NovW47 1fMt 9 4-Oct41 21-Nov-S7 18-M 46 34ct41Parameter eUnis P Ge I& lQlfl Result Si1lQ01t Result pilf R Result 81I011 Result lR ut V i

Explosives

Amno-2.6-dnbotoluene, 4- t*'L 2.2 _ _Amrno 4,6iitrotoluuen 2 J 22 2 _
obluene, 2,4.- uoL 0 2-099 _ _

Volatile.tActn _ ~U .. __.__ ___ . _ . . . 'Aceebne s, 610 |_1 _ 2 Sb 3, 0 39|B I I I 1 3.71Bborln dsulfide I W tO00 IIIIII1 0.511 Ia I-Methylene chloride 4WL 4 3 0a47 1 5 1 0 431B6 I 0516Toluene V./L 720 - 1 _ _ I-

K enes, total pg,'L -100- 31-JSe lvo ils - - -

Benzo(hl)perye | I II
i8i*(2-eihythrrxyi~ph t | uAL 41 | | | | || || |l l1tDmnitrOtol ne,2,4- 1 i 8L 0.099 -1 - - - -

I o(1 2,3-d)pyine w jwsl ! 0092 - _ t I I
M etal* fi llter -- -mAnumium | g/L | 36000 432 64.8 6 4331Artenic I & 0 045 - 1 - - - -I -I - - -

Barium p91L 2600 24| 64 i|Jieryliukrn I plL - -3
Cadmium aL I - - -1
Coblahlt 2200 - _ - - - - - -J

Iron PIL10 1321 B 1 40310_ 1 - -1
Lead PA 5  

III .marnganese PO 880 il 120 I 52 1 6- - 8  
522 452 |__

SNitkin eg 730 1 77 5t. 15. j t4
Selenium 16p/L 0 - - - - -
IThagium PA 2.4 - - - - _ _ _ _ -_ _

___nc ____ __ __ _ 1. 111000 28 523 45 5 8 S J6 7_ _ _ 7

KM"IV4VW2I IS".Ce .d NTC2 PMU
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Table 6.11

Detected Constituents in Overburden Monitoring Wells
TNT Manufacturing Area C

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Pace 2 d 2)

Sample Location_ PB-TNTC-MW3 = P84THTC11 W4 PB-TNTC-MWS
Sampble N*: 66530 1 5635 6640 CS45 803043 5650 5656 B03035

S.mple Date! 2t-Nov-97 I 18.Mnr.9lt 24-Nov-.9 18-May-98 44d41- 1 21-Nov-91 18-M!X-98 3-Ct-01
Parameter ntts PRsI Result 22 QII j Result a2I0flf]tsult LOW Result Val OIl RQsu I V*10_J Result uVH CI01f

Metals - Unfiltered
|Aminum SL 36000 60301 3820 J 4 570 J 1800t 3490 J 5230 - 616

ArsecL 0.045 -1 8 i | -- 21.6 A -2is_ _-; 2 1.3 J
Wum 2600 29.5 J 203 J

Cadmium "L is -
Chromeur.m iL _10 30 252 11 _3.4 148 28 t 139 J
Csit PtL 220 67! 7.2; 1617 J
Copvve pg/L 1400 31.5 5.71 31 195 3
Iron sI1L 11u00 805 _ t3500 J 17400 8230 3050 139Q0 . * 22700. J r1133
Lead V1. 15 - 13.8 ___ 145 3.2 l3ie -2_ 0.1 10,5.3
Manganese V L880 2S t 3 - 800 - 715 _613 = 713 616 = -20 ̂ ib1Sl
Menmry ---L 1-

Nickew 730 120 524 - 1043 _ 17.2 J
Selerium so180 72 -
Thawlum 2.4 - - - _. -= e
Vanadium _ 260 - - - 31t -= 144J
Zinc _gfL 11000 345 - 80.88 58.7 41i2 25.2 5 535.38 31J
Water Qualit Parameters
Akullnit P9-L 20 | 3500001 | 330000 250000 - 350000 _ _ 320000 | 380000 296000
Chorlde p91L 1 t7000 - 14000 | 23000 27000 | 198000__ 50000 - 28000 | 46900 _
Hardness PJY 13000000 | 1800000| | 92000 720000 j 11200Do 500000 _ 850000 i 517000_
Nitrate pgt 91000.3 _ 400_ _ 200
Nitfale 4 0 __ _ _2 0 _ _ __ _ _ _Sulasle J jL 2000000 t30010000 | 990000 | 839000J | 430000 | 240000 423000--- -- -- - - - -- - - --|^___ FA tstIwo n ̂n..n IsvnI ding An VM000nI 290000 2100000 lsUDU0 led I I W

cod a l 4pg .1 2400 i 3000 2600 1 30001J! !n o 1 *5000I 1 I - j0 2800001
570-- 0 ___ 00 -- ; I -- 30W 1 21

4800 700! = 24001 I 355000

pq/L - Mkgramt per liter.
PRO - Prelfimnary remedial goal.
NE - Not establisshd.
Val Otlr - Validasson qualyf.ir

KN7aVM2CO¶ r EVT4 es 15 P'lVr S I



C I

Table 6-12

Detected Constituents in Bedrock Monitoring Wells
TNT Manufacturing Area C

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(~.

(Page 1 d 2)

Sample Location[ P"E8D-MWI3 TNTC-BEDGW-01
Sample Number. 5890 5895 BD3017 8D3042

Sample Date: 13-Nov-97 293Oat 0-98 i Resut1 4 alCt-
Units PROS Result Vtl Q'fr Result Val Q R lt L i

U x plo Iv e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Amino-2,6-dinitrotoluene, 4 -.t_ 2.;
Amino-4.6-dinitrotoluene. 2- gL_ 2_
Dinitrobenzene, 1.3- 3_L 3.6 _ _

Dinitrotoluene. 2.4- p0t o0099
Dinilrotoluene. 2,6- Pg/L 0.099
Nitrobenzene . L_ 3.4
Trinitrobenzene, 1.3,5- ug 11tK .__.,,,,

Volatiles .

Acetone pgt_ 6100 54B
_Benzene pD/I. 0.35 ____. __ D 47 243 J

Butanone, 2- p1g0 1 _ _

1Car5on disuifide P/0 1( 51
jChloromnethane W~L t.5

|Dichloroethane, 1-1- pg/L 81-
Elhytbenzene plg/L 13001 731D 1 57 120 J 22 J
Methylene choimie ,U9/l. 4.31 _ : 61 B 43 J 16C0 J
Toluene WIL 7201 1701D 120 270 J

SemivobUlett
Bis(2-ethylhexy phlhalale p9.| 4.8 39 55 | 7.7 J |

Chrysene pusgk 9.21| I II I-
tDibenzofuran PiagL I 241

1mehylnol, 2,4- IP98 730 16 131J 22
Fluorene ipg/L I 2401 1 I
Iso4orone P J 711 _ 27 7J II I

Methylphenol, 2- pgiL 1800 4-11 3.31J 6.6J J _

Naphthalene A | 6.2 1 10J 27 | 5.2|J
Phenanthrene Vg/l NE _ _ ___ 1.3 J _ _

Phenol IP2 22000 62 I9J I 12 1

M etals - U nfiltered _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Alurninumn Ig I 36000 96.81J I 130 B
Arsenic Pu/L | 00451 4.11J
Barium I _ _ _ 2600 15 2090_J 29.4 J
Beryllium ligL | 731
Chromium iP9/L 110|
Co ba-lt _i_/L I 2200_ 1 __II______

xH2"0eWVW1 G~rTA8SE$WLV*S5BdMW _TNTh AM)
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Table 6-12

Detected Constituents In Bedrock Monitoring Wells
TNT Manufacturing Area C

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

Sample Location : Pf-BEO-MWi3 . _ TNTC-DGW001
Sample Number: 6890 5895 BD3017 8D3042

Sample Date: 13-Nov.97 29-Ma -98 3-0ct-01 4-Oct-1
Parameter Units PRGs Result Val Qlfr Result Val Qltr Result Vol Qlfr Result Val Qlfr

_ _
Copper ' 1400 .. 6.
Iron pg'L 11000 244 B 207 _____iOj 66.SJ
Lead u 15
Manganese ' 880 17.4 41. _ 29.1 J 271
Mercury 11 t
Nickel IL 730 .... _ ... _ 2.3 J_
Selenium ug/L 180 I I
Thathum 2v 2.4 6 B
Vanadium 260 _ 2601 1 _
Zinc pgL t1000C 47.2 56 6
M etals - Filtere d_ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

AlumInum L 36000 80-9 B 82.51B__ _ _ _ __ _ _ _ __ _ __ _ 8 2.
Arsenic pgrL 0.045 1 ." I IJ

Barium _IL 2600 1680 208 2090 J 30.81J
Chroairnk vgtL 11 0
Copper ugL 1400
Iron urlL 11000 116 B

Lead _L 1 1_ 5
Manganese P 880 43.8 28.1 J 2901
Nickel pgtL 730 _ _ _ 2.3|J
Selenium - W.L1 18 .II
Vanadium pgtlL 260 | I
Zinc u1. 11000 30.1 5 J I1I
Water Quali Parameters
Alkalinily IgrL NEI 430000 300000 40200 ____ 44000 01 ..

iChlorde RI/L NE 2500000 _ _ | 4290000 | 2740001
yanide. total pg/LI 6.2 1 1 1 1 1 1 1

Hardness IP91L NE 1600000 450000 | 20500 1 172000 1
Nitrate 22LI I NE I | 1_1__1_
Sulfate pg/IL NE 13000, r 5000 _ 78400 _ 13400 J
Total dissolved solids IIJ91L I NE 4800000i 5100001 i__ 5970000 1 2350000
Total organic carbon pi/L |1 NE 96W00 2000| | 6600| 25D008

sTota l suspended 50ids IpgLI NE 16000 230
pg/L - Micrograms per liter.
PRG - Preliminary remedial goal.
NE -Not established.
Val Qlfr - Validation qualifier.

C,
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Table 6-13

Detected Constituents in Bedrock Monitoring Wells
Acid Areas 1, 2, 3. and Maintenance Shop Area

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(

(Page 1 of 4)
Sample Area: Acid Area I Acid Area 2

Locatlon Code: ITAA1-BEDGW4-1 _ IT-AA2-BEDGW-001 I PS-SED-MWI9
Sample No: 6540 6465 6460 5465 BD3004 | 5950 6955 BD302S

Sample Date: 16-Nov.97 12-May 98 20-Nov497 12-May-98 8-Oct001 14Nov-97 16-Ma -98 4-Oct41
Parameter lUnitq PRG. Result IVa Qlfr Result I Val Qlfr ReultI Vat Qfr] Result I Val Qitri Result I Val Qlfrj Result I Val 4Uf ReSUlt Val Qlfr Result Vat Q~r

.Explosives
Amnno-4.6-dinitrotoluene, 2 pJL 2 2.2 -

Oinitrobenzene, 1.3- pgiL 3.6 . _ 0.81 022 2;
ODintooluene. 2.4- . g/L 0.099 0.23 2.6 _ = .

Dinitrotoluene, 2.6- 9tL 0.099 - 1.2
Nitrobenzene pg/L 3.4 2_ -. -

NitroIoluene, 2- pg/L 61 11 - - -
Nitrotoluene, 3- PgtL G1 0.31 ___ 0.621
RDX Wig/L 0.61 2.8 _ _ _
Tetryl pgL I NE 2.4
Trinitroloiuene. 2.4.6- ujl 2.2 - ______ 1.61 _ -

V o latile$ _ _ __ _ _ __ _ _ __ _ _

|AC61tOe IP 1 610 411J 54 | 68l 66 0
Benzene uIPL 0.35 11J 1 311 33 130 461 11 1.9| 46
Bromomethane pgiL 8.7 __9 - - -IIIII I - - -
Butanone. 2- YL 19001 | _I I 18 I I 1I II I
Carbon disulfide IL 1000 291J 63 1 5.51J 1.7l 2 689
Chlorobenzene igIL 110 21 I
Chkoromethane 1g/L 1.51 I 10 . 30J I
Ethylbenzene I7 1300 7.1J 39 1 231J I 43 1 J I 5.1 1.21J 17.I
|Methlenechlcilde II. 4 31 88| | .1 | 7.48B 3.2 8 100J III 2.3|8 30l
Toluene 9I9L 720 18B 50 1 321B 20 1 1 8.9 158 21|J
Xylenes. total PI/LI 14001 1501 200 - 220 360 38 10 180
Seenvolatiles
Bis(2-ethyIhex Iphthalate 4I.L 48 -28 | ?23?B 6.68 - 6.8| .24 8
C i' gene gIPW L. 92 - - - - - - - -
DImethyIphenol. 2.4- pJL| 730 361J 1.3.J 86| . 2.51J I I
Dintrotoluene, 2,4- PA 0.099 - - - - - I - - - - -
Fluorene /LI 240 - - - - -I - - -
Isoplhotone IU/L 71 2.91 I
Methyilnapilhalene. 2- ig/LI NE 281 31 1 1.3.J 5.6lJ 9.8 I 3.31J 1.51J 121
Methylphenol.2- 1800 -16 -
Methytphetol, 4- 180 1 - - - - 1.61 - I I I - -
Naphtlhalene 6.2 16 | 18 8.1| | 12 _ 2.1 J _ - 8.6|J
Phenanthrene NE 2.31 - - 0.82.J

IPhenol 22000 43 15 74 - 2 2|.1 55 - 1 - 1.2|J

K42-P8W.-21 G RhtA8LES6IM8e1'WAod&M*v" z1I.[6.4q iid01OW 04 AM)
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Table 6-13

Detected Constituents In Bedrock Monitoring Wells
Acid Areas 1, 2, 3, and Maintenance Shop Area

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 4)
Sample Area: Acid Area I Acid Area 2

Location Codet IT.AAI-BEDGW-001 IT-AA2-BEDGW-0O1 PB-8EDMWI9
Sample No: 5450 6466 6460 6465 BD3004 5950 6966 603025

Sample Date: 16-Nov-97 12-Mav-98 20-Nov-97 12-Mav-98 8-0ct-01 14-Nov-97 16-Mnv-98 1 4-Oct-01Paramiete |Ul KPR2 Rsun | Yal Qhfr Result I Val Qtfr Ieul | Q~ lfri Result, I Val Qlfr| Rosult I Val Qltr Reuft L Val Olfrl Result I Val Qlfr| ResutiVlaf
Metals - Unfiltered
Aluminum /1o/l 38000 637 4681 1060 J 10200 1170 _ _ = 94.8 B
Arsenic ,IglL 0.045 - 16. I1 21.2 - .34.2 9.11 -

Barium g/L1 2600 1080 13301 220 = 845 843 1520 1800 1060
Chromium P /L 110 12.7 307 2.4 J 1 1.2 J
Cobalt /g1 2200 ___ __ 63 3 s. gj --
Coppr lit. 1400 26.2 -62.7 3.6 8 1.7 _ _ 99
Iron r , . 11000 1920 2540 5240 = 61600 72101 376 B 141 J 149
Lead pgtL 15 6.5 i 38.6 8.8
Manganese E& 880 575 . 732 522 6130 - 1030 -30.4 ____2.2 1
Nickel I91L 73 -2381 3.7. J___ 13.8 J
Thallium IL 2 _ 5.3 B __=___ JVanadium / 260 108 _ _44
Zinc yL 100 32.8 -- _ 31 -5 13718 10 2 J 823 -29.5 8 -

Metals - Filtered
Aluminum lWL 36000 - - - 1 - 1 - 756IB - - 861B
Arsenic lptL |00 45  

.19.61 3.7lJ -I

|Barium pg/I. 2600 1260 14900 212 | 279 724 1520 | 1740 1080
Beryllium lq/LI 73 - - - - - 0.56 B-
Iron IP/I. 11000m 1376 106B 1300
Manganese PLg/| 880 516 - 351 - - 946 16.3 4|J
Nickel pq/L 1 7301 - .- - - - - - - - .IThaihum Pg/L I 2 41 1 1

Zinc P9g/II 110001 105 66.3 B I 6621.1 29.11B 7.1|J 57.41 24.41 5.2|J
Water Quality Parameter_
Alkalinit pg/L I NE 8300001 900000 510000 600000 552000 310000 _750000 707000
Chlofide pg/I NE 1900000 3000000 | 470001 53000 _ 68100 | 330000 280000 | 248000
Cyanide, total pg/L 6.2 1 1 1 1 16
Hardness pg/L NE 1800000 2000000 700000 860000 360000 _ 1700000 75J0001 1 905000
Sulfate pg/IL NE 7000 - 400001J 48000 70000 | 31700 | 140001 | 49000 27700 J
rurbidily NTU NE ____313 6 -- 682
rotal dissolved solids NEI 3600000 730000 750000 310000 | 716000 12000001 | 5900 111000
Total organiccarbon |/ NEI 16000 11-0001 | 74t0 60001 | 31001 16000 | 9000 86- -|rosispended soids g . NEI 60001 330000 - 4000 I - I t130001 410 5000_ - 199

KK2W5OMOS GW1 hT tE*V0d_&Mt04 AM)
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Table 6-13

Detected Constituents in Bedrock Monitoring Wells
Acid Areas 1, 2, 3, and Maintenance Shop Area

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 4)

Sample Area: Acid Area 3 Maintenance Shop
Location Code: IT-AA3-BEDGW-001 T-MNTA-BEDGW01 _

Sample No: 5470 _ 5475 BD3005 U440 6446 Bt3008
Sample Date: 1-Nov-97 14-May -98 27-Sep-01 20-Nov-97 26-May-98 3-Oct-01

Parameter Unti PRGs ResuSt I Val Qlr Result Val Qi Result Val Qft Result Val Qllr| R tVal Oilt

Explosives
Amtno-4.6-dinitrototuene. 2 |,gL 2.2 ___ _I 0.2 ______ _
Dinitrobenzene, 1,3- /gfL 3.6 _ _ _______ 0.86
Dinitrotoluene. 2,4- EIL 0.099 2
Dinitrotoluene, 2.6- I9L 0.099 - 0.34
Nilrobenzene Ig2L 3.
Nitrotoluene, 2- pg& 61
Nitrotoluene, 3- /L 61
RDX Ig/L 0.61
Tetryll '/L NEI _ __
Tnnitrotoluene, 2,4.6- Ig/L 2 -_ -

Volatiles
Acetone IglL 610 36 J 221 | | | | |
Benzene Ig'L 0.35 | 11| | |1| 19 110|J
Bronormetliane I9fL 8 7
Butanone. 2- IL 1900 _
Carbon disuifide gL 1000 42 J _____ 37J | 21t
Chlorobenzene PIlL 110 - _ - - -

Chloromeuhane p91L 1.5 _ _ I t
Ethylbenzene .L 1300 - 4J 717 614i
Methylene choride 43 21 aB 160 8 212 8 61B I 2 61 20J
Toluene IL 720 29 B 11 - 18 i 140J
Xylenes. total P9g 1400 28 8_2 150 4
Semivolatiles
Bis(2-ethyihexyl)phthaiate ig/L 4- 1 - - - 3 9 | 6- 6B - -
Chrysene u'l1 9.2 1 1 0.8 1
DirneUiylphenol. 2,4- ijgLI 730 - 1.74J 1.8| ___I

tinilrotoluene, 2,4- iJgI/ 0.0999 - 1 _ - - - I _ - I .3 I I
Fluorene Vs0 240 1.6 I
Isophorone li' 711 - - - _ _ - - -
Methyhiaphithalene. 2- pig/ NE - - - - - -1.94 1.2 2
Methylphenod. 2- iug/ 1800
Methybphenod, 4- P9g1 180 - -
Naphthalene ugn 6.2 1 1 1 1 1 1 2.3| 11
Phenanthrene giL NE 2
Phenol 3.1 22000J 3 17 | I I I _I

I.N2"9WMIt GWRrTAmE5ea.*te8.W AJiIMa-iMt b4g.h4O4ISOZQ004 AM)
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Table 6-13

Detected Constituents In Bedrock Monitoring Wells
Acid Areas 1, 2, 3, and Maintenance Shop Area

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

1IC"

(Page 4 of 4)
Sample Area. Acid Area 3 Maintenance Shop

Location Code: IT-AA3-SEDGW-001 IT-MNTA-BEDGW-001
Sample No: 5470 5476 | B3005 6440 | 5446 | B03008

Sample Date: 19-Nov-97 t14-M 98 27-Sep.01 20-Nov-97 28-May-98 3-Oct-01
Parameter jUnitsj PROs Result I Val Qlyr Result I Val Qlfr Result I Val Qltr Result Val Oifr Result I Val Qla r

Metals - Unflltered
Aluminum g/L 36000 - 397 | 59.6 B 24913 119.1Arsenic y 0.045 _ .2.J
Barium _ gIL 2600 102 J 424 457 381
Chromium Pg/L 110 1.t 3 = = _ 2.9 J
Cobalt JgQ 2200 - -
Copper lig/L 1400 - - 24.3 J

Iron pg 110t00 16810 450 _ 1261 6400 1 481 978
Lead pgtL - _s
Manganese uL 880 74.6 83.8 28.7 849 181 641
Nickel pgrL 730
Thallium _ 1/ 2.4 - 10.1 B 4 B. B
Vanadium pgQ/ 260 _ _ _ _ 2.1 BZinc ugtL 110t0t 29.21 67.6 B 344 B 68 B 16.2 J
Metals - Filtered _
Aluminum IP9/ 36000 1 1 1 50.21B I I__ 8618
Arsenic par/L 0.045
Barium | |1 2600 99.5| | 449 596 387

Ilium IpafL 73 11111
Iron ug/L 11000 2 B ______ 298|B I IL _ I
Manganese upgL 880 57.6 51.3 | 23.9 899 183 621
Nickel Ilg/LI 730 - - - -

Thallium parL 2.41 - A18 1B 14.8 8ZincG IPqrL I 11000| 231 |___ 42.8|B I 248|J. 328|B
Water Quallty Parameters __ _

AlkalinilY lg/L. NE 6700 - 790000 750000 _ 670000 - 630000
Chloride pg/LI NE 790000 - 8600008 _ 451000 55000 38000D0 4130000 _
C anke. total L 6.2 1 - - - - - - -1 _ 1 -i-ardness IgaQ NE 13000000 | 860000 _ 630000 _ 2000000 | 2100000 1660000
Sulfate pg/L NE 8000 J 31100 - 62000 - 64000 - - -
turbidity NTU NE - - 179 - - 1 1 1 392
Total dissolved solids y NE 190 18000t0| 144) - 5300000 _ | 72 5860000
Total organic carbon | NEI | 20D|J | 840J 11000 | 70001 | 3900
Tal suspended solids Pg/ NEI 38000 54000 1 1 - 40001 - 290001 79000

pg/L - Micrograms per ilter.
PRG - Preliminary remedial goal.

NE - Not established.
Val Olfr - Validation qualifier.
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Table 6-14

Detected Constituents in Bedrock Monitoring Well
Additional Burning Ground Area

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Area: Additional Burning Ground
Sample Location: IT-ABG-BEDGW-_
Sample Number 5480 5485 BD3006 BD3006R

Sample Date: 13-Nov-97 13-May-98 28Sep.01 [ 5-Oct-01
Parameter Units I PRG Result IValOltr Result lVal Qlfrl Result ValQLfr Result ValQI

Volatiles
Acetone pg/L 6101 _ - _ - I 1 27 B
Carbon disulfide pg/L 1000- 0.97 J
Methylerie chloride - 4.3_ 041 -

Trichloroethene pg/L 16 0.25 _ I I
* = - = . - -

Semivolatiles
Benzo(a)pyrene pg/L 0.0092 __ 1.2 J
Benzo(ghi)perylene pg/L NE _ 1.7 J
Chrysene pg/ _ 9.2 05 _ 054 J
Dibenz(a.h)anthracene pg/L 0.0092 1.2 J _

indeno(1.2.3-cd)pyrene pg/L 0.092 1.7 J
Metals - Untiltered

lAuminum p.g/L. 36000 522 _ _ _ _ _ 45,3 B
Arsenic P9gL 0045 11.7 _ _ _ _ _

Barium pg/L 2600 _ ___ _ I I _ 89.2 J
Iron pg/L 11000 8890 5770 T I T 7900
Lead u/L 15 6.9 i- 20.2 _ _ _

Manganese plg/LI 880 912 T 7451 _ T T 8461
Mercury p9gl I 111 3.61 1 i II_ I

Zinc pg/I 1 1000I 2?71 1 37.4 B I 149J :::
Metals - Filtered
Aluminum pg/L 36000 1 1 408 1 1 1 67 6|B
Barium pg/I 2600 I I I I _ _I 881J
Beryllium pgiL I 73 1_1 _ 1_ 1 1 1 0.551B
Iron lPg/L 11000 7260 |- 5580 _ j j 7400j
Manganese Pg/I 880 990 1 813 1 ___ 8181
linc IPtg/l| 11000 L I I 38.91B ; [ ; 143 J
water Quality Parameters

Ilkalinity PgIl. NEI 2800001 1 270000 3700001 D L
Chloride pg/LI NEI 2000 B 3000 J 4400 _ _

Hardness pg/L NEI 500000 530000 . 552000 _ _

Sulfate P91L NEI 140000 | 190000 J 163000 _ _

Turbidity NTU NE _ _ _ _____ 64,2
Total dissolved solids pg/LI NEI 6400001 I 6000001 | 6440001 1 _

Total orgamc carbon WL NE 3800o | 3000J 1 70001 1 I
otal suspended solids PgIL NEI 110001 70001 1 210001 _

pg/L - Micrograms per liter.
NTU - Nephelometric turbidity level.
NE - Not established.
Val Qlfr - Validation qualifier.

i Ì
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Table 6-15

Detected Constituents In Bedrock Monitoring Well
Upper Toluene Tanks Area

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Area: Upper Toluene Tanks Area
Sample Location PB-BED4MWI6
Sample Number 5920 1 6925 1 D3020

Sample Date: 24-Nov-97 j Jun-98 j 10-Oct-01
Parameter Units PRGs R Result I V uResult IVal lfrl Result I Val Qlfr

Volatiles I
Acetone pg/. 610 - g3t J
Benzene p /L 0.35 - 490 =. 450 J 4800 J

Ethtbeenzene pg/L 1300 130 140 J 200 J
Methylene chloride pgtL 4 -3 8.8 B 100 _ B 52 J
Toiuene uatL 720 390 350 J 590 J
Xylenes. total pg/L 1400 1100 1000 J
Semivolatiles
Bis(2-ethylhexyl)phthatate pglL 4.8 920 J 4.1 2.4 J
Chrysene yg/L 9.2 0.87 J
Dibenzoluran pL 24 _1.2 i
Dichlorobenzene. 1.3- pgtL 5.5 4.4 J
Dimnethylphenol6 24- pgrL 730 3 J
Fluorene pg/L 240 _ 2.8 J
Methyinaphthalene. 2- /L NE 64
Melhyiphenol. 2- pahL 1800 1.8 J
Methylphenol. 4- pgtL 180 .1 J
Naphthaiene S. 6 .2 62
Phenanthrene L NE _ 5.1 J
Pheno /L 22000 4. J
rrlorobenzene. 1.2.4. p L 190 1.8
Trichiorophenol. 2.4.5- g/L 3600 31_ -

Metals - Unfiltered
Aluminum pg/L 36000 502 [ 11000 - 36.21B
Barium pg/L 2600 463 612 147 J
Chromium p 9L1 110 244 A 105 _ _

Cobalt p gL 2200 24 _2J

Copper pgIL 1400 84.9 _ _

Iron poL 11 1140 45900 73.23
Lead pvgtL 15 _ _ 40.4 _ i

Manganese L 880 133 | 2200 2.9 J

Nickel pgt 730 54.7 1 10.8 3
Thalium u9tL 2.4 _ _ 101i
Vanadium pg/L 260 64.7 126 _ _

Zinc paIL 11000 30 235 1 _ 1

Uctals - Filtered
luminum IW/L 36000 | | I | 552 B

Barium p9/L 2600 309 _ 523 1433J
Chromium P91L I 01 13.61 1 14.8 81 1
Nickel . i_ _ 7301__11 10.21J
Thallium pg/LI 2.41 | | *; : 53.1 |__ 6A48
Vanadium I. 280 58.3 50.
Zinc Ipg/L I 110001 I I 4.23J
Water Qualit Parameters

g/kaiInP1LI NE 1600000 1 17000001 1 1008000
Chloride ip iL NE 88000D | 1400001 370000
Hardness Pg/I. NE 5300000D | 20000D __D 1650000
Sulfate I9/L NE 150000 _ 37001 | 212000
Turbidity NTU NE 36 61
Total dissolved solids sgL - NE| 64000001 1 40000001 1950000
Total organic carbon pE/L 400_ 1400 8D0
'Total suspended sovlds Ipg/I. N 7000| 3300001 12000
pgIL - Micrograms per liter.
NTU - Nephelometric turbidity unit.
NE - Not established.
Val Qllr - Validation qualifier.

i

�1-1

KNPt:W2t001 Othrob S8jtleBMW_ UpT> . t¶:< l OnC2!*00 AH



Table 6-16

I>

Detected Constituents In Bedrock Monitoring Wells
Downgradient Perimeter Wells

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Area: Oowngradient Perimeter Monitoring Wells
Sample Location: PB-BED-MW22 PS-SED-MW27
Sample Number BD3027 BD3032

Sample Date: 8-Oct-01 9Oct-01
Parameter Unit PRG Result Val Qlfr Result Val Qlfr

Explosives
Dinitrotoluene. 2,4- pgtL 0.099 | _ : Z i
Dinitrotoluene. 2,6- pg/L 0.099 | 4 1;1
Trinitrotoluene. 2,4.6- LL 0.2.227

.la tt e _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _Volatiles

Acetone pg/L 610 4.8 B 210 J
Benzene pg/L 0.35 0.6 J 130 J
Ethylbenzene pg/L 1300 1 J 100 J
Methylene chloride pgt L 4.3 0.63 B Ss 9
Toluene pg/L 720 1.2 J 120 J
Xylenes. total pg/I - 1400 6. 4 560
Semivolatiles
Bis(2-ethyIhexyI)phthalate pg1/1 4.8 _ 2.9 J
Dimethylphenol. 2,4- pg/L 730 3.1 J
Methyinaphthalene. 2- pg/L NE 1.7 J 24
Naphthalene pg/L 6.2 J 17
Phenanthrene I/L NE 1.4 J
Phenol pg/L 22000 1.3 J
Metals - Unfiltered __,___.
Aluminum pg/L 36000 353 152 J
Arsenic pg/L 0.045 4 B
Barium pg/L 2600 649 133 J
Chromium pg/L 110 7.1 J
Cobalt pg/L 2200 3.1 J
Coppe pgL 1400 13.3 J
Iron pg/ 11000 284 43100,
Manganese_ pg/L 880 38.1 680
Nickel I 3L 730 _ 12.4 J
Zinc pg/L 11000 216 _6

Metals - Filtered
Aluminum _ pg/L 36000 69.3 B 58 B
Barium | Pg9L | 2600! 634 _ 126

|Iron _ PgS 1t0| 144
Manganese | pgLI 880 j 34.3 141
Nickel J pg/L | 7 | _ I _
water Quallty Parameters
Akalinity pg/L NE 410000 473000
Chloride pgLI. NE 43400 260000
Hardness |pg/L NE 412000 1910000
Sulfate pg/L NE 27100 1280000

urbidity NTU NE 129 188
Total dissolved solids pg/I. NE 489000, 2560000
Total organic carbon pg/L NE 17001 | 37001

otal suspended solids | g/L NE 9000| 1 200000
pgtL - Micrograms per liter.
PRG - Preliinarfy Temnedlal goal.
NTU - Nepnielometnc turbidity unit.
NE - Not established.
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Tabi(. ,17

Detected Constituents In Bedrock Monitoring Wells
Background Monitoring Welts

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page lof 4)

Sample Area: Background Wells
Sample Location:.1 IT-8GII-BEDGW-0011_ _ __ _ _ PB-BEO.MW20 _ _ _ _ _

Sample Number: 6410 6416 903007 5960 9s832

Sample Date: I 17-Nov-ST 15-May-98 J 27-Sep-01 17-Nov-97 I 2M-8-98 I 26-Soe
Volatile$sParameter UnitI PRG I Result VaI Qf Val QlfrJ Result l Val Qltrl Result Val Ql1fr RIt I$Q~j R~2 Val 01? ResultI Val Qitr

Acetone P2L 610 __ _ _1.2 .1
Benzene -12 - 0.35 __ _ _0.3 4 - 'O _ __ 0.25 J
Carbon disutfide p/ 11000 0.654 - 0.17 J,
Chloroform pg/I. 0.16 _ _ _ _ _

Ethylbenzene jPjI3 1300 - _ _ -0.154 -

Methyl-2-penitanone. 4- pgLL 160-
&4et lvemechloride P9/L 4.3 0.37 a _ __ 0313 1 0.491 e -

i'olulne720 _ _ _ _ 0.7318 1 0.95 8B
M alnes, total- 1400 03 8 2.61 0.91 4
S ernivolattles_ _ _ _ _ _ ___ _ __ _ __ _ ___ _ _

fti(2-ethylhexyl~phlhatate _pg/I 48 i.17 J 4 1 .4 2. J
Dimethylphenol, 2.4- - p9/1. 730 _ __ __ __ _ - _

M ethylnaphithalene, 2- HRI NE __ _ _ J_ _ _ _ _ _ t_ _ _ _ _ _ _ _ _ _ _ _

N sphthalene pg/L 6 2 _ _ J_ _ 1_ _ I_ _ _ _ _ _

Phenol j pg/I -22000_- - - -

Metals - tni llItered _ _ _ _ _ _ _ _

Almnm36000 9020 307 _ _ 51.6 6 3290 _ _ 675 J 207 J
A rse nic J~ 2 ~ L 0 .0 4 5 117 .6 _ _ _ _ _ _ _ _ _

81dr"u 2800 520 _ _ 285 1900 A___ 6400 ,23900 ___

Chromium 110 18.2 1.4 8 7.6 B
Cobalt 2200 _ _ _ _ _ __ _ _ _ 7.1 .1
Copper 1400 59.5 - _ _ _ -32.68 _ _ __ _ _ _ 15.8 6
Iron PgIL I 11000 2260 1 1230 J 2041 ___ 30 __ 6770 _ _ 5920 4
Lead P9L 15 26368- - - - -

Manganese 8806 . 20 130 - 71.61 01 318
N ickel p g/t. 7 30 _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _3. 4
zinc pg I 110 00 12649 7 R 1 2 1 B . _

Metals - Filtered ___

Aluminum pg/L 36000 56.6 __4. _ _ _ -

Arsenic pg/I 0.045 -J _ _ - - - 28
eartum P9 - 2600 358 __ _279 _ _ -2 0 04 0.24400 _ _

Cobalt imL 2200 6.4 J1
Copper pgL 1400 - -- 2 8
Iron 11000 563 169 ____ 2310 _ _ 1320 5350 _ _

Manganese pgt -8 10 6581 - 35 1621 _ _ 47 188 _ _

Mercury pg/L ~ 1 -- 0.24 -2. -

Nickel pgL 730 -2 _ _ _ _ _ - - _ _ 1J

Zi cpg/I 11000 __ _44 .918 1 _ ___ _ _3,3 4.

M V410 VA 2 O 1 G V A tM Ia e e % W k M j, b M l t t O / V p PM )
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Table 6-17

Detected Constituents In Bedrock Monitoring Wells
Background Monitoring Wells

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 4)

Sample Area: Backgro nd Wells
Sample Location: IT4-G8O-EDGW401 Pi-BED-MW20
Sample Number: 5410 541i | 903007 _ 6960 5965 003026

Sample Date: I 17-Nov-97 1S-May-911 I 27-Sep41 17-Nov-97 28-Ma .98 26-Sp-01
arameter |Unit |fPRG Resul VaiCII rJ Result Val Qlir Result |ValQlf Result Var Reut| ilf Result IValCIi

Water Quality Parameters
|Alkalinily__ _-_ NE _ 350000 180000 357000 240000 2_0000 255000
Chloide PA NE 780000 34000 932000 19000000 21000000 22400000
Hardness pgtL NE 1000000 340000 719000 20000000 1C000000 9360000
Nitrate uatL NE 200 - - -

Nitrate PatL NE 7300
Sulale NE 70000 45000 28300 ___
Turbidity NTU NE - 104 - 48.4
Total dissolved solids pA NE 1800000 - 300000 1990000 32 240 2740
Total organic carbon NE 1000 - - 500 J
Total suspended solids NE 10000 280000 4000 74000 9000( 125000

pgVA - Micograms per liter.
PRG - Preliminary remedial goal.
NTU - Nephelometric turbidity unit.
NE - Not established.

KNZVOOM2M I It71 25 25 PM)



Table 6-17

Detected Constituents In Bedrock Monitoring Wells
Background Monitoring Wells

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky. Ohio

(Page 3 of 4)

Sample Area: Background Wells
Sample Location: PB-BED-MW24 PB-BED-MW26
Sample Number: 803029 J 803030

Sample Date: 9ct-01 5-Oct-01
Parameter Unit I PRG I Result |VaI Qlfi Result Val Olf

Volatile_
Acelone pg/L 610 120 J 1.7 B
Benrene pg/. 0.35 60 - 0.37 J
Carbon disuffide pgtL 1000 0.48 J
Chloroform pgil. 0.16 1.1
Elhylbenzene pg/L 1300 19 0.22 J
Metlhy-2-pentanone. 4- pg/b 160 0.3 .
Methytem chlorilde pg/L 4.3 - 21 J 0.3 B
Toluene pg/LI 720 58 0.8 J
Xylenes, total pg/I 1400 110 1.5
Somlvolatllas
Bls(2-ethyelhexryi)phthalaI9 tg/ 4 8 0.B6 J
Cirmeth/phenod. 24- 730 1.1 J
Meth Inaphthalene. 2- pq&L NE 3.6 J
Naphlhalene IJ9& 6.2 2.9
Pheno af.L 22000 1'4 J_
Metals - Unfiltered
Aluminum Pg/I 36000 37.8.1 78.2 6
Arsenic P9" 4 0045 _
Barium g 2600 932 22c
Chromium pg/V 110
Cobalt 20_L 2200_ _
Copoe pa/L 1400
Iron 1g/L 11000 48.3 J 795
Lead pglL 15
Manganese 880 24.8 _ 89
Nickel 730
Zinc 11000 7.7 iJ
Metals - Filtered _
Aluminum Pg 36000 55A tB 68.71
Arsenic ufL 0.045
Barium ua/L 2600 942 224
Cobalt 2200 - _-2
Copper P1/ 1400
Iron pg9" 11000 713
Manganese p9& 880 22 1 _ 87
Mercury jig/I. 11 ___

Nickel I730 = _
ZInc ig/I 11000 - 3

XN2V9WW2I 1 fT~E'e*. SgWd~aeIgc)1~ll PM)
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Table 6-17

Detected Constituents in Bedrock Monitoring Wells
Background Monitoring Wells

2001 Groundwater Remedial Investigation
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 4)

Sample Arma: Background Wells -
Sample Location: PBO-BED-IWZ4 PB.BED.MW2S
Sample Number: 803029 803030

Sampl Oate.: 9-01e41 64ct4t1
Parameter Unit IPRG eulVa i;Resull IVal Qifr

Water Quali Parameters _

Alkalnity u/L NE 697000 278000
Chloride IQ NE 149000 404000
Hardness PA NE 566000 627000
Nilrate u NE ___

itrae L NE
Sufate . NE 21400 121000
TUbidity NTU NE 266 _ 21.7
Total dissolved solids p NlL NE 948000 _ 1000000_
Tolal orgaric carbon pgtL NE 3000 _ 40008 B
Total suspended solids NE 4000
pgJL - Micrograms per hlter.
PRG - Prelinwry remedial goal.
NTU) - Nephelonietric turbidity wnI1.
NE - Not established.

rWV90WMI GfA Slkt ,W. 47 t PU)



Table 6-18

Free-Phase Analytical Results
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Area: Upper Toluene Tanks Area TNT Area A

Sample Location: PB-BED-MWI6 _ TNTA-BEDGW-001
Sample Number: FP7002 FP700I

Sample Date: 10-0ct-01 8-Oct-01

Parameter Unit PRG Result Val Qlfr Result Val Qlfr

Volatiles

Acetone mglkg 610 30
Benzene mg/kg 0.35 25 8 ^ -.B

Ethylbenzene mg/kg 1300 200 680

Methylene chloride mg/kg 4.3 42 210

Toluene mgkg 720 120, 610
Trichloroethene mg/kg 1.6 4.61

ylenes, total mg/kg 1400 1600 :3800

Rsnge Organics
Diesel Range Organics T mg/kg I NE 1 48001 | 310001
Gasoline mg/kg I NE 1 520001 160000

mg/kg - Milligrams per kilogram.
PRG - Preliminary remedial goal.
NE - Not established.
Val Qlfr - Validation qualifier.

KN21PBOVA2301 GWRYITABLES\Ftee-Phase Anal.xst(tab6- 18gwchi,)U3'15/02(10-57 AM)
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Table 6-19

Soil Sample Analytical Results Compared to PRGs
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 8)

(

Sample Area: Pentolito Road Red Water Pond Area
Sample Location: PRRP-DPO3 PRRP-DPIO PRRP-DP1I
Sample Number ElD0001 BD0002 BDu003 B0004 BD0005 BD0006

Sample Date: 27-Sep-01 _ 27Sep-t 26-Sep-1 26-Sep-01 26-Sep-01 26-Sep-01
Samp Oepth: 4.3 to 4.8 11 to 12 8.4 to 8.9 11 to 12 2.6 to 3.1 11 to 12

Parameter Units PRG V Result Val Qlfr Result Val QlfrRurVal ifrResul Val Qr Result Val Qlfr

Explosives
Arino-2,6-dinitrotoluene, 4- 3.3 1.1 0.27
Arnino-4,6-dinitrololuene, 2- mghg 3.3 1.1 0.16 9
Dinilrobenzene, 1,3- mglk2g 6.1 4.6 0.064 J 3.3 9.3 _ 0.062 J 1.1
Oinitrololuene, 2,4- mg/kg 0.72 14 _ 0.4c^ 8 12 26 1.3 I0.91
Dinilrotoluene, 2.6- mgyg 0.72 0.48 - 1.3 2.9 0.57 0.25
Nitrotoluene, 2- rgk 370
Nitrotoluene, 3- mgfkg 370 1 __T _ I__
Nilrololuene, 4- rngkg 370 |==_

Trinitrobenzene, 1,3,5- mglk 1800 31 1 18 25 0.2 J | 5.2 -

Trinitrotoluene. 2,4.6- M mngkg - 16 - _ = 1.4 1 0.231J
Explosive Leachate

iAnino-2,6-dinitrotoluene. 4- -g/L

A mi 64l.0-diiltrololuene. 2- l -l - - - - - - -

Dinitrobenzene. 1.3- us/L|
Dinilrotoluene, 2,4- isg/L 430 - -

Dinitrolotuene, 2,8- j -ML - - - -661

Nltrotoluene. 2- W I
Nitrotoluene, 3- Ipg/L _____

Nilrotoluene, 4- - - - - - -

Trinitrobenzene. 1.3.5- -qlL 1 7801 1 - - - - - - -

Trenitrotoluene, 2.4,6- 1 g/L = - - - _ - - - - - - -

Volatiles
Acetone ,flkg 1600 0.34|J 0.014 B 0.016 a 0.01 B 0.015|8 0.0181a
Carbon disuifide 360 m 3 00029.69 tJ

tEthylbenzene mglkg _ 230 1 1_| i I
Methylene chloride mglkg 8.9 0.0083 B 0.0079 B 0.0051 B 0.006 a 0.0057 B 0.007B
Toluene Ig/kg 520 0.0008 J 0.00081J 0.0009 J 0.001 O. 0.00081 J 0.0011.

KN2J'130VAW OI A .t13 AM)
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Table 6-19

Soil Sample Analytical Results Compared to PRGs
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 8)

f'

Sample Area: Pentolite Road Red Water Pond Area
Sample Location: PRRP-0P03 PRRP-DP10 PRRP-DP11
Sample Number: 800001 BID0002 BD0003 BD0004 BDOOOS BD0006

Sample Date: 27-Sep-01 27-Sep-01 26-Sep-01 26-Sep41 26-Sep-01 26Sep-01
Sample Depth: 4.3 to 4.8 11 to 12 8.4 to B.9 11 to 12 2.6 to 3.1 11 to 12

Metals
Aluminum mghg 76000 8820 C 9820 10700 J 13500 J 8410 J 7960.J
Antimony mg*g 31 _ 0 55. 0.6 J 0.71 J
Arsenic mglkg 0.39 5.4 . 9 11.6 J 18.3 J 4.7 J 6. J
Barium mgjk 5400 63.6 76.5 112 103 51.4 54
Beryllium mg/kg 150 0.62 0.67 0.76 B 0.9 B 0.55 B 0.57 B
Cadmium mg 37 0.13 J 0.38.J 0.16 J 0.45 J 0.18 B 0.34 B
Chromium mgk 210 13.7 16.2 174 J 21.8 J 13 J 13.5 J
Cobalt . k 4700 5.2 J 12.7 7f6 7 10.9 J 5.5 J 9.4 J
Copper Nlkg 2900 102 253 19.5 27.8 9.9 20.7
Iron mg/kg 23000 16600 2490t 25200 J 32700 J 14300 J 18700 J
Lead meg 400 9.1 12.7 - 14.7 J 14.3 J 9.2 J 10.2 J
Manganese mgfkg 1800 270 . 587 J 474 J 710 J 309 J 413 J
Mercury Ealg 23 0.023 B 0.0148 0 025 B 0.015 B 0.013 B
Nickel mghg 16000 15.6 30.4 24.9 J. 35.7 J. 14.1 J 25.2.
Selenium mglkg 390 - - - - - -

Thallium T 5.2 0.62 B 0.78 B 1.1 J 0.8.J
anadium mqAg 550 22.3 _ 23.3 29.1 i 315.3 16.7.J 19.8.J

|Zinc - - 23000 43.2 - 65.c 56.2. 84.4J 482.3J 64.2.3

IPN2TROR.701 GYMA~TABLEStS04 AMA - PRG* ,fltet6-19S0dWV1)O2D 13 AM)
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Table 6-19

Soil Sample Analytical Results Compared to PRGs
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 ot 8)

Sample Area: TNT Area A TNT Area Bf

Sample Location: TNTA-S0012 TtJTA-SOWO0 TNTB- S S295T TNTBt-SS375
Sample Number: B00007 800008 BD0009 800012 BD0013 8D0014 BD0015 B00016

Sample Date: 26-Sep-01 26-Sep-01 26"ep-01 26-Sep01 27-Sep-01 27-Sep-01 7-Sep-01 27-Sep-01
Sample Depth: .S to 1.5 4 to 6 .5 to 1.5 8 to 10 0 to 1 2.5 to 3.5 4 to 6 4 to8

Parameter Units i PRG Rewult Val Qlfr Resutl Val Qllr Reault Va QOUr ReValI R lV alfrIResult i Val QlfO RRsult V Yal QlIr Reaul Val Olfr

Explosives
Amino-2,dinitrotoluene, 4- mg/kg 3.3 2.3 0.35

Arnino-4.6.dinitrotoluene, 2- m 33 …………… 2.4 0.43 1 ~6
Ornilrobenzene, 1,3- mg/kg 6.1
Dinilrotoluene, 2,4- mg/kg 0.72 4600 - 8 - 1j0 J 2.8- 0.54 I. 2400 -2100 _
Uinitrololuene, 2,6- g 0.72 6600 - 6.5 2 - 0.4 - 500 _ 630
Nitrololuene, 2- mg/g 370
Nitrololuene, 3- mglkg 370
Nitrololuene, 4- 370
Trinitrobenzene, 1,3,5. mg/kg 1800 _ _ _

Trinitrotolkerne, 2.4.6- mg/kg 16 12000 J 260 27 0.55 3100 - . 2200
Explosive Leachate- - - - -- - -

°ino-2,6-dinitrololuene. 4- -L-

AAmino-4.6-dinitrololuene, 2- |i -YL
iDmitrobenzene, 1,3- -pgL

Dintirololuene, 2,46 pg1L | 140000| | 100000 -4000

Dinitrotolueie, 2,6- 110000 ___ _ ___ 4 - - - __ __

Nitrotoluene, 2- pg --/L
Nilrololuene, 3- pgiL
Nitrotoluene, 4- I ILL - - - -

Tvinitrobenzene, 1,3.5- pI __ ……

Trinirrololuene, 2.4,6- | pI9L - - 17000 - - | 800001 | 44001 - | 710001 |77000
Voatiles____

tActone nVmkg 1600 | 0.012 B 0052 8 4.4 | 0.0079 | 0045 B 0.15| 0.012 B 0.00°91
Carbon disultide mglkg 360
Ethylbenzene | mAg | 230 | - - . - - - - 1 --
Methylene chloride . mgAg ! 8.9 0.0068 a 0.006 a 0.0061 8 0.0042 B 0.0067 8 0.0074 |3 0.0087 0

Toluene mg|ng 520 0.0014 J |0.001 J 0| O 0.0007|J 0.0008| 0.00081J 0.00081 0.001|

KUNZ8OWQO GWRKA8LESSOAnMs. PRt Ms AM)91 1 13MI
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Table 6-19

Soil Sample Analytical Results Compared to PRGs
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 8)

Sample Area:. TNT Area A TNT Area B
Sample Location[ TNTA-S0012 TNTA-S0080 TNTB-SS295 TNTB-SS375
Sample Number: 800007 8D0008 BDO009 1D00012 BD0013 | 800014 B00015 | 800016

Sample Date: 26-Sep-01 26-Sep-01 26-Sep 01 26-Sep-01 27-Sep-01 27-Sep.01 27-Sep-01 27-Sep-01
Sample Depth: .5 to 1.5 4 to 6 .5 to 1.5 8 to 10 0 to I 2.5 to 3.5 4 to 6 4 to 6

Metals ___
Aluminum mgkg 76000 3080. 3370 .1 36803 11200l 6040 - 8110 - 2850 _ 18001

Antimony r31 61 . 1.8 1.23 i0.84.3 - -

Arsenic mg/g 0.39 .6 I 1 9-81 3 8.2 J 12.8 17 3A _ 2.9
Barium mgkg 5400 24.2 16.3J | 41.7.J 16,6 J 105 | 294 - 14.6 J 7.91J
Beryllium mg/k 150 0.22 I 0.4 8 0.31 8 07 8 0.72 1.2 - 0.22 B 0.17 B
Cadmium 37 1 __ | 0.66 B 0.31 B 0.093 B 0.5 3 0.41J I I T
Chromium 2glkg 210 6J_ | 5 51 81.I 21 47.21 96 | 13.2 -5.2

Cobalt mg~g 4700 3.4 8 7 J 3.8 8 17.2 J 9.5 1 15.2 2.7 J. 2.3 J
Copper mnik 2900 10.3 19.9 _ 7.2 B 12.8 35.1 38.8 4.9 4.51
Iron mgfg 23000 20500.J 26100 J 9780 . 22900M 18100 28000 10400 | 6450

Lead mg11g 400 43.3.J 10.8 J 604. J 8 105 - 18 - 19.9 15.1
Manganese 1800 101 J 1390 J 177 J 512 J 419 914.J 129 J 119.3
Mercury mgk 23 0.036 B 0.051 e 0.053 0.087 _ 0.011 B
Nickel mg/kg 1600 9.4 J 23.8 J 9.4 J 44.6 J 26.7 51 7.4 1 6
Selenium mg/kg 390 _ _. 0.5.3 0.68 - - -

Thallium mgikg 5.2 1 B 1.41 2.1 _ _I I
Vanadium mg/k- 550 19.3 9.9 J 14.5 J 169 . 171 22.7 | 10.9 _ 7.6
Zinc mAg 23000 65.9 J 111 J 63.4 .J 44.4 J 132| 69.6 22.3 16.7

. . . -_ _ = _ _- == - -

Ki*4PBOW'2OD1 GWRI[TAESLFW Aral PRGs ,1 slabG.1O oc I502t1O IS AM)



Table 6-19

Soil Sample Analytical Results Compared to PRGs
2001 Groundwater Remedial Investigatlon

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 8)

Sample Area: TNT Area C
Sample Location: TNTC-S0066 TNTC-S0464
Sample Number SODOitR BD001OR j 8D0021R B00022R

Sample Oate: 2-Oct4t01 2-0ct-01 2-Oct-01 2-Oct-01
Sample Depth: 2.5 to 3.4 8 to 9.3 4 to 5.7 6 to 7

Parameter Units PRG Resul Val OlIr Result Val Qlfi Resul Val Qlfr Result Val Olr

Explosives

Amino-2.6-dinitrotoluene. 4- .g/kg 3.3 0.12|J ____| 3.71
Amino46-dinitrotoluene. 2- mgg 3.3 0.11|J i 2.5 _

|Onitrobenzene, 1.3- k |6.1rr
jDnitrotoluene, 2.4- ,ml j 0.72 0.23|J -i | 067 - 33
Dinitrotoluene. 2.8- mgako 0.72 0.098 J 2.4 __ i8i
Ndtrotoluene, 2- mgtg 370 0.59 4
Nrotoluene . gkg 370 = ___ 0.8 i
Nitrotoluene, 4- -g/kg 370 033 - 2.4 1
Trinilrobenzene. 1.3,5- ig 1800 00._ J
Tnnilrololuene. 2,4,6- M eg~ 16 6 .
Explosive Leachate - _

Amino-2,6-dinitrololuene, 4- Y - - - -67
A 4 6-dinitrotoluene. 2- 4I!pL I I I 1 - 441 -

Dbindrobenzene. 1.3- |psL -|

0Dnitrotoluene, 2,4- | p2/L - - .i iJ - 680
Dinitrotoluene, 2,6- _ qPL
Nitrololuene, 2- r L 30iJ - 210
Nitrotoluene,' 3- pg/L - 28
Nitrololuene 4- |pgL - - - - 74
Trinitroberizene, 1,3,5- -pg L -i -

Trinitrotoluene. 2.4,6- |jgIL -140

[Volatiles . n .___
fAcetone 2~mg2g 16W 0.27 10.017 J 0.023 0031
Carbon disulfide g/k 30 g 3
Elhylbenzene mg/kg 230 - I - - -. |

lethyenechloride 8|9 0003 8 0003 8 0004 6 000313
Toluene mglkg 520 1 I I __ | 8E-04 J

KN2*OWOVA GwnrTArJES4 SAd- PRGs elob6-,gssYI02o10 13AM)
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Table 6-19

Soil Sample Analytical Results Compared to PRGs
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 or 8)

Sample Area: TNT Area C
Sample Location: TNTC-SO066 TNTC-SO464
Sample Number BDOO17R I BDO018R BD002IR BD0022R

Sample Date: 2-Oct-01 I 2-Oct-01 2-Oct-01
Sample Depth: 2.5 to 3.4 | 8 to 9.3 4 to 5.7 6 to I

Metals
Aluminum mg~g 76000 4280J | 6100 | 3950J 4970|J
Antimony tig/kg 31
Arsenic mg/kg 0.39 3.3 B 3 8 2.9 B 3.3 B
Banum mglg 5400 51.5 J 44.9 J 12 J 43.7 J
Beryllium ma/kq 150 0.41 B 0.45 B 0.27 B 0.4618
Cadmium mg/kg 37 0.082 B 0.11 B 0.083 B 0.2 B

Chromium mglg 210 8.4 J 12.3 J 82 J 9.7 J
Cobalt mgA9 4700 3.2 J 13 J 3.1 J 12 J
Copper mhgkg 2900 8.2 17.6 10.6 - 15.4
Iron mqhq 23000 20200 J 16400 J 11600 J 21600 J
Lead mqg2 400 247 J 21.5 J 97.6 J 101 J
Manganese mqhq 1800 529 J 516 J 122 J 796 J
Mercury mg/kg 23 0.3 0.059 J
Nickel mghg 1600 9.3.J 30.1 J 8.2.1 302 J
Selenium mg/kg 390
Thallium mgfkg .2 -

nadium mgfk 550 21 J 10.1 i 10.1 J- 8.6 J
Inc mglkg 23000 52.9 J 47.3 = 56.2E1 - 75.6 J

'NsBONVO01 GWRtrTALESIS' AMtM- PRGS 0l,19tWtSO2(l t3 AMI
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Table 6-19

Soil Sample Analytical Results Compared to PRGs
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 7of B)

Sample Area: West Area Red Water Pond Area
Sample Location: WARP'-DPO9 WARP-OP13 IWARP-OP16
Sample Number: BD0023 8D0024 800025 8D0028 8DO029R BD003OR

Sample Date: _ 27-Sep-01 27-Sep-01 27-Sep-01 27-Sep-01 2-Oct.01 2-Oct-01
Samp Depth: 4 to 4.9 11 to 12 4.1 to 6.1 11 to 12 3.5 to 4 11 to 12

Parameter Units PRG Rosult| Vat Qlfr Result |Val QlfrResultt Val Qlfr Result Val QtfrJResutt Yal Qfr Result Val Qif

Explosives _._____

Amino-2,6-dinhroloiuene. 4- mglkg 3.3 - 016 - - - -

Anro-4,6-dnitr(otoluene, 2- nks 3.3 - .¶1 S - - -

Dinhtrobenzene, 1,3- mg/k 1A 0.31 . 2.4 - - 0,0331. |
Dimnitrotoluene, 2,4- rgkg 0.72 0.71 2.7 0.2 09 6.5 0.052 J
Dinitrotoluene. 2.6- mg/kg 0172 0.35 _ 0 27 - 0. 64. - -

Nilrotoluene, 2- mglkg 370
Nitrololuene, 3- mg/g 370 - - - - -

Nitrooltuene, 4- mg/kg 370
Trinitrobenzene. 1.3,5- mgkg 1800 1.7 016 11 1.6
Trnhitrotoluene. 2,4.6- mg/kg 16 1 _ _ _ -_ _
Expsive _chate _ _ _
Amino-2,6-dinitrototuene, 4- pg/L
Amino-4,6-dinitrololuene, 2- Pg/I
Dinitrobenzene, 1,3- pg/ 51
Oinitrototuene, 2.4 --- 18 8 52 B 100B

Dinibrotoluene. 2.6- PA _2J |
Nitrooluene, 2- Vo/A - - - - - -

Nitrotoluene, 3- PJ". _
Nitrotoluene, 4-
Trinitrobenzene, 1,3,5- pg/L __ 10 |
Trinitrotoluene, 2,4,6- pg/L
V-I ts
Acetone mg/kg 1600 0|53 | U 017 | 0.33 | 018|
Carbondisulfide mg/k2g 360 - - . - - -

Ethylbenzene mg~g |230 |.0 I Ol[
Melhylenechloride mg/kg 8.9 0008 8 00088 8 0.00B 00081 0003B a 0.0052§
Toluene mg/kg 520 - 100007|J j004 | 0.0008| I 1

KNŽPBO12Vot G %TABLESXSO4Afe . PRGs Aas *19sOdM)WU1S2(10 t 3AMI
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Table 6-19

Soil Sample Analytical Results Compared to PRGs
2001 Groundwater Remedial Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 8 of 8)

Sample Area: West Area Red Water Pond Area
Sample Location: WARP-DP09 WARP-DP13 WARP-DP16
Sample Number: BD0023 BD0024 8D0025 BD0028 800029R BO003OR

Sample Date: 27-Sep41 27-Sep-01 27-Sop.01 27-Sep-01 2-Oct-01 2-Oct-01
Sample Depth: 4 to 4.9 11 to 12 4.1 to 5.1 11 to 12 3.5 to 4 11 to 12

Metals___
Aluminum mg/kg 76000 6980 9320 4340 11400 _ 10700 J112500 J
ntimony mglkg 31 60 64 J 680.56 J
rsenic mg/kg 0.39 8.1 -12.7 2.-f 20.3 10.3 J -f.8 -

Barium mg2Sg 5400 49.8 65.4 32.6 73.5 . _ 102 J 949 J
Beryllium mglkg 150 0.45 B 0.64 J 0.34 B 0.79 0.75 B 0.83 8
Cadmium mg/kg 37 0.22 J 0.23 J 0,11 J 0.27 J 0.17 B 0.16 B
Chromium Tq/kg 210 23 2 163 6.4 18. 16.7 J 19. _J
Cobalt mgfkg 4700 3.8 J 14.2 - 5.5 5 13.8 __ 114.2 .i 11.7 5
Copper mg/kg 2900 10.1 23.8 4.9 23.5 _ 22.3 18.8
Iron mglkg 23000 12000 24300 8370 30300 26100 J 25600 J
Lead mglkg 400 12 10.7 5.7 10.6 - 13 9J6 J
Manganese mg/kg 1800 236 J 748 J 184 J 592 J 1500iJ 377 J
Mercury 23 0. 23 0.044 0.027 J 0017 i 7 _ 3002 J
Nickel mg/kg 1600 10.7 37.7 7.4 36 9 37.9 J 30 J
Selenium mg/kg 390 ---

Thallium mgikg 5.2 1.1 8 0.91 B 0.94 B 0.71 J
Vanadium mg/kg 550 16 22 1 1 261 23.3 J 23.9 S

Zinc I 23000 333 . 63.5 23.3 75.7 1 74. 7 J9
mgykg - Milligrams per kilogram.

ligi. - Micrograms per liter.
PRG - Preliminary remedial goal
Val Outr - Validation qualifier.
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(C ! Figure 7-1
,('I

Generalized
Human Health Site Conceptual Exposure Model
Plum Brook Ordnance Works, Sandusky, Ohio

Source Primary Secondary Secondary Tertiary Tertiary
Release

Exposure

* Complete exposure pathway to be evaluated.
1 = Incomplete exposure pathway.
2 = Although theoretically complete exposure pathway, large dilution factor of outdoor air obviates the need to quantify this pathway.
3 = This pathway Is quantified for the sportsman and Is not quantified separately for the on-site resident.



Figure 7-2 ('} C
Groundwater-Specific

Human Health Site Conceptual Exposure Model
Plum Brook Ordnance Works, Sandusky, Ohio

Source Primary Secondary Secondary Tertiary Tertiary
Release

Browsing by
Deer

* Complele exposure pathway to be evaluated.
I = Incomplete exposure pathway.
2 = Although theoretically complete exposure pathway. large dilution factor of outdoor air obviates the need to quantify this pathway.
3 = This pathway Is quantified for the sportsman and is not quantified separately for the on-site resident.
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DIRECT-PUSH GROUNDWATER SAMPLE
COLLECTION LOGS
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INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Project: 825635 PLUM BROOK
Manager: Mike Spangberg

RFA J COC Number:

Location Code: TN'TA-DP14 Collection D

Sample Number: BA3014 Collection Ti

Sample Name: PBOW-01-GW-TNTA-DP14-BA3014-(0000) Start De,

Sampling Method: DP End DeX
Sample Type: GW Sample Purpose: REG Sample Mai

Page I of I

ORDNANCE W

'ate: o

p~~h. .~i2 _ -_Ppt1:?o 0 7: M.

rrix: WATER

am:

MS Values:
Sacode: ---

aot Control#: ----

QC Partners:
1rB)T= 0 7 0 ( (ER) __ FB)

Containers
Analytical Suite Fit FrtnQty Size Units Type

VOLATILES3 N A 3 40 SEP
EXPL-HPLC-SC N B I,_1_ L Amb.Glass

Comments: c a . . i. lia.

Sample Te

ERPI

L4

A , S. .I a . .

__ Jg�,n�kWA-AWj
. I'Ll

___ , � A�. K.A .

WN- &W � V J

_9 d I

Sketch Location:

-eh ; 5b!: k- a Y

KMp.s

-5,1L - ,,5.6

oke2 - 31

Logged BY/ Date: X I &27

-_t -i^ t

ReviewedBY/ Date:
lz~ 54/0/



C_ INTERNATIONAL
|N TECHNOLOGY
_ LCORPORATION Sample Collection Log

Page I of ~j

Project: 825635 PLUM BROOK ORDNANCE W
Manager: Mike Spangberg

Localion Code: TNTA-DP21

Sample Number: BA3021

Sample Name: PBOW-O1-GW-TNTA-DP21-BA3021-(O

RFA/COC Number: Pbog-0ISTL ___

Collection Date: 5 :4tO _
Collection Time: _ ___

000) Start Depth: _

End Depth: -JDS
G Sample Matrix: WATER

Sample Team:

ERPIMS Values:

.1 ampling Method: DP
Sample Type: GW Sample Purpose: RE

QC Psi tners:

(T11U ___t.A AR) .. Q~ ._ _ -
(FB)

Containers Sacode:
Analytical Suite FIt FrtnQty Size Units Type
VOLATILES3 N A c3G4C i L CVIALSEP Lot Control-:

EXPL-HPLC-SC N B kL I L AmbGlass

Comments: S -

Sketch Location:

F.n ? i -7- � , C)

D P,,- F";

4Et r 7r3 -0 t U

LET--' I t-S I C

$ Sz4 0 C, & %
-.: 0. � 21L

Logged BfY/ Date: 9/, Re dB D
7-I - ol

ReviewedBY1 Date:



INTERNATIONAL
TECHNOLOGY Page I of I

_-o -|YCORPORATION Sample Collection Log

Project: 825635 PLUM BROOK ORDNANCE W
Manager: Mike Spangberg

RFA / COC

Location Code: TNTB-DP02

Sample Number: BB3002 C

Sample Name: PBOW-O1-GW-TNTB-DPO2-BB3002-(0000)

Sampling Method: DP
Sample Type: GW Sample Purpose: REG

Q( Partners:

(T B__ (El - (FB)

Containers
Analytical Suite Fit Frtn Qty Size Units Type

VOLATILES3 N A 3 40 tnL GVIALSEP

'EXPL-HPLC-SC N B 1 F L Amb. Glass -34 w I

Comments: CA^ LI 12. -+&4 ID Lo.d fll LJ

Number:

Callection Date: jL4I l
7ollection Time: Ls..

Start Depth: -
EndDepth: (. '0 _ i

Sample Matrix: WATER

Sample Team: e-"A4 -_

ERPIMS Values:

Sacode:

Lol COnlrol#:

Sketch Location:
-WT " .4 1&4. 4&--/ 2 24 14-,7 P>tw.c

Logged B)'Y Date: ReiweCYReviewed BY1 Dazte: 4 , S/1 me- -



E r~ INTERNATIONAL
TECHNOLOGY Page, 1 X
CORPORATION Sample Collection Log Pe

Project: 825635 PLUM BROOK ORDNANCE W
Manager: Mike Spangberg

Location Code: TN]
Sample Number: BB3

Sample Name: PB(

Sampling Method. DP
Sample Type: GW

i, QC Partners:

TIfT5 )6_O __

rB-DPO3

3003

)W-01 -GW-TNTB-DP03-BB3003-(0D

V Sample Purpose: RE(

REFA COC Number: ,

Collection Dole: ___,_

Collection Time: ______

00) Start Depth: tS 4
EndDepth: i._ _

Y .Sample Matrix: WATER

Sample Team: __

(ER) (FB)

Containers
Analytical Suite Flt Frtngty Size Units Type
VOLATILES3 N. A',A/;. 40 nmL GVIALSEPP

EXPL&HPLC-SC N1 L Bmn.Glas

ERPLMS Values:

Sacode:

Lot Control#:

Comments:

_ _. O _ I. .- .A

Sketch Location:

pk. (O 13
9  v :, Q ( 3 5

44k- 11c7,

boL3- 1ol

be1p; -1.°
sof. Q .O3

qds, c'qO

O~P-: cSO"

Logged BY! Date: , ,2i
Q.-

ReviewedBY! Date: 4 /



E ITERNATIONAL
TECHNOLOGY

Q- CORPORATION Sample Collection Log
Page I of I

Project: 825635 PLUM BROOK ORDNANCE W
Manager: Mike Spangberg

Location Code: TNTC-DP13

Sample Number: BC3013

Sample Name. PBOW-01-GW-TNTC-DP13-BC3013-(00

Sampling Method: DP
Sample Type: GW Sample Purpose: RE(

RFA ICOC Number: Q ;;f STL_ _ _

Collection Date: A
Collection rlme:

)00) Start Depth: _ _

EndDepth. 9, 32.
Sample Matrix: WATER

QC ?Prtu.s:

rR) 1bi5 $.ip°

Analytical Suite Fl

jVOLATILES3 N

EXPLH]FLCAC N
I . ._ _ _ _ _ -

(ER) (FB)
Sample Team: . 14t X

ERPIMS Values:
Sacode:

Lot Controlti:

Containers
t Frtn!. Sike Units Type

A 3 40 m L.LGVIAISEP

:B 1' - ' Il, Amb.,lGis * I
,

Comments:

If t __ ___ _
Pbe to,3 S ~ 3

_ _ .

Sketch Location:

'9t fb YCol bO. 7 O

>O-~ a?.yqyL

bTrnf Crf ac.5 ,
5I1< f - )-3--

4ds c OSo ~

0C

OK�- -'C

LoggedBY! Date: Ai-/

aq- -,-I/

Reviewed BY! Date:
G 14/,



INTERNATIONAL
TECHNOLOGY Page l;
CORPORATION Sample Collection Log

Project: 825635 PLUM BROOK ORDNANCE W
Manager: Mike Spangberg

Location Code: TNTC-DPI9

Sample Number: BC3019

Sample Name: PBOW-OI-GW-TNTC-DP19-BC3019-(O0

Sampling Method: DP
Sample Type: GW Sample Purpose: REG

RFA /COC Number: 7Qp5 ' °L 5_

Collection Date: _A1
Collection Time: lMc2

)00) Start Depth: p ____

End Depth: -S

Sample Matrea: ___-

Sample T*eam: W s- -QC Psrtners:

TmbrOWL -- (ER) (FR) _

ERPIMS Values:
Containers Sac

Analytical Suite Flt FrtnQty Size Units Type
IVOLTJLES3 N A .3 40 mL G Lot Conti

!EXPI-HPLC-SC N B 1 1 L A-Wb. Glass

Comments:

ode:

-rcvl:

-9I

- bpl.

Sketch Location:

ThiJlF gfA k4tl Z'7{j7 fc.

C1, (IS(tu 6-t 2,2,q

-r-4 CT) ? s.o.

TIPS IL)' SS.5

OtP(m V) -- I -I

Logged BY/ Date..feJ<,e e~ Reviewed BY/ Date:b Z



L. SOIL SAMPLE COLLECTION LOGS
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gq =INTERNATIONAL .
'TECHNOLOGY

t I CORPORATIONL
Sam~ple Collection Log

Page I of I

Project: 825635 PLUM BROOK ORDNANCE WE
Manager. Mike Spangberg

RFAICOCNumber: OcZSLI

Location Code: PRRP-DP03A f
?ample Number: BD0O0I

Sample Name: PBOW-01-SO-PRRP-DP03-BDO001-(00-00)

S rrplingMethod: DP
Sample Type: SO Sample Purpose: REG

QC Parn trs:

Collection Date:
Collection Time:

9?- 2 7 )

Start Depth:

End Depth: S
Sample Matrix: SOIL

Sample Team: /

ERPIMS Values:
Sacode:

.,-I

(TB: (ER) (M 7 -

knalytical Suite
Containers

Fit FrtiQty Size Units Type

ki, tP~L p E X L S V S N C 1 4 z C W

Comments:

Lot Control#:

Sketch Location:

,,oggedBY1 Date: geD e /o Reviewed BY! Date:v)0.A C, '
-



E INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection log

Page I c .

Project: 825635 PLUM BROOK ORDNANCE WI<
Manager: Mike Spangberg

Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample Type:

QC Partners:

TB)

PRRP-DP03A

BDO002

PBOW-O1-SO-PRRP-DP03-BDOOO-(00-00)

DP
so Sample Purpose: REG

PA J COC Number: 100D o S t15 r L - KC

Collection Dale: S Z ? - o t

Collection Time: jj __

Start Depth: I

End Depth: I z
i

Sample Matrix: SOIL

Sample Team: .AI I
(ER) (FB)

Containers
FIt FrtnQty Size Units Type

ERPIMS Values:
Socode: ___

Lot Control#: __ _ _
Analytical Suite

IVOLATILES3 ?�J A 3 S -oz ENCI�R�

JEPLOSIVES -ZNB . 4i CM

METALS3 -N- B .1 . 4 . -. £ CV: - ..' . .

SPLP * C .* o -- I

Comments:

Sketch Location:

Logged BY/ Date: &#k 941doS ci'1Llt,
Reviewed BY/ Date:

a. I tAl



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page I of I

Project: 825635 PLUM BROOK ORDNANCE WE
Manager: Mike Spangberg

RFA/COCNumber: P6ogZ6oI ST-4V__

Location Code: PRRP-DPIOA

Sample Number: BDO003

Sample Name: PBOW-OI-SO-PRRP-DPIO-BDO003-(0000)

Collection Date:
Collection Time:

7-z';-o p

Sampling Method. DP
Sample Type: So

Q(X artners:

(TB) _

Sample Purpose: REG

Start Depth: _ >; Y
End Depth: rci

Sample Matrix: SOIL

Sample Team: ,.)4
TR)

Containers
Analytical Suite Fit FrtnQty Size Units Type
CVOImmEntS -:

Comments:

ERPIMS Values:

Sacode:

Lot Controa#:

XWP

Sketch Location:

Logged BY! Date: A~k A4 t~Z~410 Reviewed BY/ Date. _
4/i /-



E ~ INTERNATIONAL
TECHNOLOGY Page I1 of

CORPORATION Sample Collection Log
Project 825635 PLUM BROOK ORDNANCE WE<

Manager. Mike Spangberg

Location Code: PRRP-DP1IOA
Sample Number: BDO004

RFA / COC Number: 2a 90 S Z C d I-jL J

Collection Date: - 24- -'
Collection Time: Zi' S,

Saz

Sample Name: PBOW-01-SO-PRRP-DP1O-BDO004-(00-00)

mpling Method. DP
Sample Type: SO Sample Purpose: REG

Start Depth: I$

End Depth: Z
Sample Matrix: SOIL

r. c. _

QC lartners:

( rR)_ _
Sample Team: &A

(ER) (FB)

Containers
Analytical Suite FIt Frtn Qty Size Units Type

V0CmmAs .

X T; i ^N :sf r -. .. eC -WM-

Comments:

ERPIMS Values:
Sacode:

Lot Control#:

Sketch Location:

Logged BY! Date: gS,, ...I Reviewed BY! Date,__________
_ ._ /.,

_ . . .



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page I of I

Project: 825635 PLUM BROOK ORDNANCE WE
Manager: Mike Spangberg

RFAlCOCNumnber: 24L

Location Code: PRRP-DPIOA

Sample Number: BDOO04-MS
Collection Date:
Collection Time:

_, _ .

Sa)

Sample Name: PBOW-01-SO-PRRP-DP1O-BDOOO4-MS-(OO-O

nphing Method: DP
Sample Type: SO Sample Purpose: MS

Start Depth:

End Depth: -
Sample Matrix: SOIL

O. 0

QC Partners:

.TB)
Sample Team:

(ER) (VB)

Containers
Analytical Suite Fit FrtnQty Size Units Type

ComTAme ..s: B 1 4' i A'CW.

Comments:

ERPIMS Values:

Sacode:

Lot Control#:

Sketch Location:

LoggedBY/ Date: g%,fk AwAo
J

ReviewedBY! Date> ,e>
i i . ( * 7



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 1&; -

Project: 825635 PLUM BROOK ORDNANCE W1
Manager: Mike Spangberg

RFA/COCNumber: 9 0 ~o~~t,

Location Code: PRRP-DP10A

Sample Number: BDO004-MSD

Sample Name: PBOW-O1-SO-PRRP-DPID-BD0004-MSD-(oO

Collection Date:
Collection Time:

£- t - Jo

/ 2. 2 a

Start Depth:

Sampling Method: DP
Sample Type: SO

QC Psrterx:

(TB)

End Depth: Z

Sample Matrix: SOIL

2- 0

Sample Purpose: MSD

(ER) (FB)
Sample Team: L/Ar*-.A AL.

ERPIMS Values:
Containers

Fit Frtn Qty Size Units TypeAnalytical Suite
Sacode:

Lot Control#:

EX P L O S E > . ' W M

Comments:

Sketch Location:

Logged BY/ Date: &4' Ad, I Reviewed BY! DateVA. kl,-
j I,

- 11 I I . .



INTERNATIONAL
TECHNOLOGY Page 1 of
CORPORATION Sample Collection Log

Prniect' 825635 PLUM BROOK ORDNANCE WK

I

- * VJ---
Manager. Mike Spaniberg

RFA I COC Number: 4e( JI z Go I S r- L J

Collection Date. _4-2 2 -t> ILocation Code. PRRP-DPl lA
Sample Number: BD0005 Collection Time: -- /I'

So)

SampleName: PBOW-01-SO-PRR.P-DP1l-BDOOO5-(00-00)

mpling Method: DP
Sample Type: SO Sample Purpose: REG

Start Depth: - *

End Depth: 3f L
Sample Matrix: SOIL

Sample Team: "p4/vS
QC Pmrnent:

(TB) (ER) (FB)
. _

Containers
Analytical Suite Fit Frtn Qty Size Units Type

7
ERPIMS Values:

Sacode:

Lot Control#: ..... . . _ ......... 
. . _ .

YGLATILJS3, N 6 zECOZ<

[EPOSIVES N Ri I 4> '; CW
[MTA - 3 N: 1 -' i6 -- iW-.

Comm~ents'.

. I

Sketch Location:

Logged BY1 Date: --&� Uo,-s ilttLpi Reviewed BY! Date.>)/ 400-4.,



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I 0

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WK

Manager: Mike Spangberg

RFA / COC Number: 0S Z6 o % Sr. W

Location Code: PRRP-DPIIA

Sample Number: BDO006

Sample Name: PBOW-O1-SO-PRRP-DPI -BDOOO6-(O-OO)

Collection Date:
Collection Time.

Start Depth.'

End Depth:

I, .-__
DI ..Sampling Method: DP

Sample Type: So
QC Pnierrs:

(TB)

Sample Purpose: REG Sample Matrix: SOIL

(ER) (FB)
Sample Team: / P`

ERPIMS Values:
Sacode:

Lot Controlli:

Containers
FIt Frtn Qty Size Units TypeAnalytical Suite

V0LA 04L S3 . .. ...... . .........

.. ... . .. ..-

Comments:

_ tLw'P -bpi( _

Sketch Location:

Logged BY/ Date: &, k A,(,,, 1/, t &I Reviewed BY! Datel ,;( 4A
C.,,.1I4

- ---- --



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of I

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager. MWke Spangberg

RFAICOCNumrber: >95? 2oI SrL-'
Location Code: TNTA-SO012A

Sample Number: BD0007 to S

Sample Name: PBOW-01-SO-TNTA-SO01O-BDOO07-(0-00)

Sampling Method: DP
Sample Type: So Sample Purpose: REG

QC Partneri:

Collection Dale: C-Z6 -. 1f
Collection Time:

Start Depth: _
End Depth:

Sample Matrix: SOIL

Sample Team: ,6{~(TB) (ER) (FB) (

Containers
Fit FrtnQtySize Units Type

ERPIMS Values:
Sacode:

Lot Control#:
Analytical Suite

I.

jVOLATILES11 'A. KZ~0

Come.S ; Ns . 1, na . ,-
!SPLP EPLSES~t4 14 ¢o C W M - -

Comments:

'_ a rTrA -ne. 4,
Sketch Location:

Logged BYI Date: &4; qg&' (i,/tq Reviewed BY/ Date:
J &., 0,I



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page I of

Project: 825635 PLUM BROOK ORDNANCE WE<
Manager: Mikc Spangberg

RFAICOC Number: Pe i 0or Zo17, ^
Location Code: TNTA-SO012 A

&ample Number: BD0008 q-6

Sample Name: PBOW-O1-SO-TNTA-SO012-BDO0084O-O00)

npling Method: DP
Sample Type: so Sample Purpose: REG

Collection Dare: ° I
Collection Time: s2 '

Start Depth:

End Depth:
Sample Matrix: SOIL

I .1 3 5

Sat 4_=__

QC Partuner:

(TB) (R _____

Sample Team: h' A /n e ~
(kR_) _ (FE)

Containers
Analytical Suite Fit FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Control#:VOLATILES3'�'A $ $ oz.

|EXPL SVES. ....N .1. .... 4 .. .
__TL3 i W'

f

Comments:

TA__ T &A - 1 •I
Sketch Location:

Logged BY/ Date: gxlk A,&ms ilz,4101 Reviewed BY/ Date: 4 -4

#fw 17 . A



INTERNATIONAL
I -TECHNOLOGY

CORPORATION Sample Collection Log
Pace I of I

Project: 825635 PLUM BROOK ORDNANCE WK
Man erM Mike Spangberl

RFAI/COC Number: &~LO 9 z ( a s-c-L 'W

Location Code: TNTA-SO080A

Sample Number; BDO009

Sample Name: PBOW-01-SO-TNTA-SO080-BD0009-(U00-0)

Collection Date:
Collection Time:

q-2-S- I

Start Depth:
End Depth:

I

/. 5 tSampling Method: DP
Sample Type: SO

QC Purters:

(TB)

Sample Purpose: REG Sample Matrix: SOIL

(ER) (MB
Sample Team: l{t,4p4. /n7 K1

ERPIMS Values:
Containers

Analytical Suite FIt FrtnQty Size Units Type
Sacode:

Lot Control#:
.

~OJ~nES1 N A 3'S oZZNCOR

XXTALS31 $ D1, 4 o:C W

Comments:

-TrrA - B 1
Sketch Location:

Logged BY! Date: 6I4 k 44/s 'Re dD .Reviewed BY1 Dateb,,j 44,



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of I

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WI(

Manager: Mike Spangberg

RFA / COC Number: o 5r-L

Location Code: TNTA-S0080 A
Sample Number: BD0010

Sample Name: PBOW-O1-SO-TNTA-SOOSO-BDOOIO4(00-00)

Sampling Method: DP
Sample Type: So Sample Purpose: FD

Collection Date:
Collection Time:

Start Depth:
End Depth:

9-5-0o I
/a :1

o.s'
7/, S

Sample Matrix: SOIL
QC Partners:

(TB)
Sample Team: f4 A, ID /'IŽJ4zV~_

(ER) (FE)

Containers
Fit FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Control#:.
Analytical Suite

I V L T L S A 3 " S o z ~ N C k F - I
fr�iI�sJvLs: NB 1 v� c�r 77�
�ETA1S� NB 14�nz�WM

TL X cLOSr . c I '. - ' "W '

Comments:

TIKA- B4 ---------
Sketch Location:

Logged BY/ Date: #9lk A0(4-4 qIzW/ Reviewed BY! Date:
VZ410



I,

INTERNATIONAL
TECHNOLOGY

I CORPORATION Sample Collection Log
Page I of I

Project: 825635 PLUM BROOK ORDNANCE WIK
Manager: Mike Sparigberg

* I°t COC Nr 0 I r-4 :
RFA /COC Number: i°3 40M a

Location Code: TNTA-SO080 PI
Sample Number: BDO012

Sample Name: PBOW-O1-SO-TNTA-S0080OBDO012-(00-O0)

Collection Date:
Collection Time:

Start Depth:

End Depth:

'-4tG-O r

Ie*

Sampling Method. DP
Sample Type: So

QC Partner:

C(T) _

Sample Purpose: REG Sample Matrix: SOIL

Sample Team: 1.
(ER) (PB)

Analytical Suite
Containers

Fit FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Control#:
....

VO AT~i 3 A 3 ~ 5, oz EN o1f EXPLOSIVES NB 1- 4"'�ez (WM ;\

METALSS- 1� 1 4>. oz CWM C

CSPLP EXntS: C 1 4. . CW.

Comments:

TAFrA - 2 i-J -6
Sketch Location:

LoggedBY! Date: &lk As qj2d/cl Reviewed BY! Date:b'p-~ 4-.
-J

11" 0 (I



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Pas~e I of !-

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberx

RFA I COC Number: f f %oV7 $NL -1

Location Code: TNTB-SS29SA

Sample Number: BDO013

Sample Name: PBOW-01-SO-TNTB-SS295-BDO013-(00-00)

Collechon Date:
Collection Time.

Star Depth:
End Depth:

9 - r- O '

0.0

(.0Sampling Method: DP
Sample Type: So

QC Partnersn

CTB)

Sample Purpose: REG Sample Matrix: SOIL

Sample Team:
(ER) (FB) /

Containers
Flt Frtn Qty Si2c Units Type

ERPIMS Values:
Sacode:

Lot Controaff:
Analytical Suite
'V O L A T ~ S . ' N A 3 ~ ' z N O~

M E T L S .I B 1 4 t C W '

Comments:

JI
Sketch Location:

-.7 J , ,-0 - I4W ,k~ :,V

SY - to 'P V4S' - tt f S4 s48 ;CCO." y ~, " k tr-b - W IJr V -/ i- -

. q/z6,D,> Reviewed BY/ Date: ,-4Logged BY1 Date: fi,�t I k .44(fi" (



INTERNATIONAL
TECHNOLOGY Page Iof IU CORPORATION Sample Collection Log

825635 PLUM BROOK ORDNANCE WE
A * %i

Manager: Mikc Spangberg

RFA/COC Number: o w S1l
Location Code: TNTB-SS295A

Sample Number: BDO014

Sample Name: PBOW-01-SO-TNTB-SS295-BDO0144(00-00)

Collection Date:
Collection Time:

-2 - f

SamplingMethod: DP
Sample Type: So

QC Partners:

(TB)

Start Depth:

End Depth:
Sample Matrix: SOIL

3-5
Sample Purpose: REG

(ER) (FB)
Sample Team: .4tFL

ERPIMS Values:
Containers

Analytical Suite Fit Frtn Qty Size Units Type
Sacode:

Lot Controlti:VOL4IILES3�� NA�3' '5'�z','OZNCOBZ�

IMETALS N 4c Cz

ISpl XPL.IS1V C 41 , C War ,,: I

Comments:

__ *tAlr - wvId 1A•
Sketch Location:

f=-e6(9, -<z::: ~4 ~&-K ~~ L r, i 0 Carlo--.,, �-, L 0

Is-.

Logged BY/ Date: kft Ado's qIZL7/9 Reviewed BY! Date: bQ--4W4



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 1I

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager: Mike Spangberg

RFA / COC Number: e3c'-,z 3 S rL

Location Code: TNTB-SS375 A (9d1)

Sample Number: BDO015

Sample Name: PBOW-O1-SO-TNTB-SS375-BDOOIS-(OO-OO)

Collection Date:
Collection Time:

-4 --7 L t u
r c _

Sampling Method: DP
Sample Type: So

QC Partnenr:

(TB)

Sample Purpose: REG

Start Depth: C4 l

End Depth: 6 .°
Sample Matrix: SOIL

Sample Team: (L 2 I

ERPIMS Values:

(ER) (FB)

Containers
Fit FrtnQty Size Units TypeAnalytical Suite

Sacode:

Lot Control#:
IVOLATJLZ$3 �A � � ENCORZ

E X L QSI V E B I4M ~ ~

Comments:

k I

Sketch Location:

Logged BY/ Date: Af1 k AA, s q/Z 71|1 Reviewed BY! Date:L'ifr
ol1atifn

# ..



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of I

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager. Mike Spangberg

RFA /COC Number: #96a'-... o I -zi s r - -

Location Code: ThTB.SS375A(f a oi)
Sample Number: BDO016

Sample Name: PBOW-O1-SO-TNTB-SS375-BDO016-(00-00)

Collection Date:
Collection Time:

'F- -7 C7

Start Depth: _4 0L
End Depth: A

.

SamplingMethod: DP
Sample Type: so

QC Partmrs:

(TB)

Sample Purpose: REG

(EA) (FM)

Sample Matrix: SOIL

Sample Team: W4
ERPIMS Values:

Sacode:_

Lot Control#: -

!At L
-7--~

Containers
Analytical Suite FIt frtQty Size Units Type
VOLATIL, . , 3 $ .2 i CO-

I METALS . C i ' 4 3on C

Comments:

Sketch Location:

Logged BY I Date: /,k�k 46"s 9/Z7/01 Reviewed BY! Date:



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of
:1--~

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager: Mike Spangberg

RFA / COC Number: J0Q>i2T -K_
Location Code: TNTB-SS37S4

Sample Number: BD0016-MS

Sample Name: PBOWV-01-SO-TNTB-SS375-BDO016-MS-(00-

Collection Date:
Collection Time:

9- 2-7- n t

Start Depth: Y, o

Sampling Method: DP
Sample Type: So

QC Partern:

(TB)

Sample Purpose: MS
End Depth: _0

Sample Matrix: SOIL

Sample Team: A/±42- ,/4 --
(ER) (ES)

Analytical Suite
Containers

FIt FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Control#:- . . . . . . . .... . .. . . . ......... ..

VOLTAL 3 -X S- - iz W - -

Comments:

-r brB- - _____

Sketch Location:

Logged BY! Date: #k1k 4A'eL,- q/217/1' ReviewedBY! Date:b5a, 4".00411 If
?f - I (vi _ _ _ _



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of I

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager: Mike Spangberg

RFA / COC Number: & 'o_ o;i 'rt-) -_K
Locanon Code: TNTB-SS375j

Sample Number: BDOO16-MSD
Collection Date:
Collection Time:

-t7-7 a ( _

Sai

Sample Name: PBOW-01-SO-TNTB-SS375-BDO016-MSD-(OI

npling Method: DP
Sample Type: SO Sample Purpose: MSD

Start Depth: / 0

End Depth: - D

Sample Matrix: SOIL

Sample Team: ZD xQC Partners:

(TB) (ER)
, _,

Containers
Analytical Suite Fit FrtnQty Size Units Type

* L PE X ~L O S C 1. .. r .. C

Comments:

ERPIMS Values:
Sacode:

Lot Control#:

Sketch Location:

Logged BY! Date: wk AdJ 5 'h7ld Reviewed BY1 Date: �)-.4 xwi�-



INTERNATIONAL
TECHNOLOGY

CORPORATION Sample Collection Log
Page 1 r

V"

Project: 825635 PLUM BROOK ORDNANCE WE
Manager Mike Spangberg

RFA I COC Number: 180 97 -- K 1

Location Code: TNTC-S0066 A
Samnple Number: BDO017

Sample Name: PBOW-01-SO-TNTC-SO066-BDO017-(O00-0)

Collection Date: J - -30 e
Collection Time: /;: 1 V

. .

.

Start Depth:

End Depth:
_-

SamplingMethod: DP
Sample Type: so

QC rartnrs

(TE)

. , _ .

Sample Purpose: REG SamnleMatriy- cniq-
rnm~ A4& - _, VAJ

Sample Team: h XCe5/!_
(ER) (FB) _

Containers
FAt Frtr Qty Size Units Type

ERPIMS Values:
Sacode.

Lot Control#.
Analytical Suite

jAIES 3-S 'o _

CommetsI Nw

Comments:

Txl/i-rn- Ad fxq

Sketch Location:

LoggedBY! Date: 4k1k A s &/f-/ol Reviewed BY! Date:
_ _ _ _ _ _ _ _ _ _ _ _ ~j~jfrf



�11

INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of I

Sample Collection Log
Prt- 825635 PLUM BROOK ORDNANCE WKProji -'- I.

Manager: Mike Spangberg

RFA t COC Number: 1406 -04 -1c.

Location Code: TNTC-SO066A\

Sample Number: BD0018

Sample Name: PBOW-01-SO-TNTC-SO066-BD0018-(00-00)

Collection Dale:
Collection Time:

9-?.Ir -0l

IC* 2S

SamplingMerhod. DP
Sample Type: So

QC Partners:

(TB)

Start Depth:

End Depth:
Sample Matrix: SOIL

V.
/0. n

Sample Purpose: REG

(ER) (FE)
Sample Team: A

ERPIMS Values:
Sacode:-

. , r-,. i-
7"
_.

Containers
FIt FrtnQty Size Units TypeAnalytical Suite

_

_

1�*
-- mw

% 'A -0, i � * � � .."i --� � �, . � .I'.'. -"I-., � D, .1 1�1 .-" I$. '4 . C .� 14
Lot Controltt.

-

jE�LOSVES N �' � 4> � N' � j
N B� 1 4 CWM

5spuE ?O:V ~ 4, "' .in

Comments:

TrrC- bldW fg-g
Sketch Location:

Logged BYI Date: ReviewedBY! Date: ba....4 xm-e-
, 

. .. . .

4 U5~16,



INTERNATIONAL
TECHNOLOGY
CORPORATION Samtple Collection Log

page I of'

Project: 825635 PLUM BROOK ORDNANCE WIK
Manaer: Mike Spangberg

RFAI/COC Number: <:O'-o zrs S L-1- 1J
Location Code: TNTC-S0066A

Sample Number: BDO019

Sample Name: PBOW-01-SO-TNTC-S0066-BD0019-(00-00)

Collection Date: L - P r - 01
Collection Time: L sI. 5

_

Start Depth:
Sampling Method: DP

Sample Type: so
QC Partners

(TB)

Sample Purpose: FD
End Depth: / 0

Sample Matrix: SOIL

Sample Team:
(ER) - (FB) /

Containers
Fit FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Controlli:
Analytical Suite
tyOLTLS ~5 4z~tJ

IMTAS3 N~I zCM

[t9EXPL SW E N c E s -

Comments:

Sketch Location:

Logged BY! Date: i#A,,k f,4 IA rr/a Reviewed BY! Date te
'7S qllboa



INTERNATIONAL
S C LoTECHNOLOGY

,1~1 COPORAIONSample Collection Log'
Page I of I

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

RFA/COC Number: ( o SVL-I

Location Code: TNTC-S0123A

Sample Number: BDO021

Sample Name: PBOW-O1-SO-TNTC-SO123-BD0021-(OO-OO)

Collection Date:
Collection Time:

9 - z-s-- o

SamplingMethod: DP
Sample Type: So

QC Pfrtntr:

(TB)

Start Depth:

End Depth:
Sample Matrix: SOIL

A6
C!

Sample Purpose: REG

(R) (FB)
Sample Team:

ERPIMS Values:
Containers

AnalytiWa Suitt Fit Yrtn Qty Size Units Type

jEXPL SVE $BW1 4 ozW

jMETAS 4-o W

Sacode:

Lot Control#:
.

ISp LxLOSSN C 1 4- w,

Comments:

l7/MC7 WAil- __ _

Sketch Location:

Logged BY/ Date: 44 k 44, S Iwo I Reviewed BY! Date:
t Jr, y/0



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log Page I of I

I

Project: 825635 PLUM BROOK ORDNANCE W'I
Manager: Mike Spangberg

RFAlCOCNumnber: 2o zr-

Location Code: TNTC-S0123A

Sample Number: BDO022

SampleName: PBOW-01-SO-TNTC-S0123-BD0022-(0-00)

Collection Date:
Collection Time:

% - zli --to. L

Start Depth:

End Depth:

"

Sampling Method: DP
Sample Type: So

QC Partners:

(TB)

Sample Purpose: REG Sample Matrix: SOIL

Sample Team: A1/ //r)/ L
(ER) (FB) /

Analytical Suite
Containers

FIt Frtn Qly Size Units Type

ERPIMS Values:
Sacode-

Lot Control#:

E XPL OSIV ES W ,N ~ - 4 o W '

Comments:

7 -A rC - _ _ _ _ _ _ _ _ _ _ _

JSketch Location:

LoggedBY! Date: #~ Aa'o 1S Ifz/o,/O ReviewedBY! Date: P
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ zW 1 f



INTERNATIONAL
TECHNOLOGY

I CORPORATION
Page I of I

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WK

Manager. Mike Spangberg

RFA/COC Number: JAOO' Zr-z

Location Code. WVARP-DPO9A
Sample Number: BD0023

Collection Date:
Collection Time:

F'-2?-0 I

Sa,

QC Partne

(TB)

Sample Name: PBOW-O1-SO-WARP-DPO9-BD0023-(00-00)

npling Method: DP
Sample Type: So Sample Purpose: REG

en:

( ERt) (FBI

Starr Depth:

End Depth:
, h . .

Sample Matrix: SOIL q,

Sample Team: L
. . /

ERPIMS Values:

Analytical Suite
Containers

Flt FrtnQty Size Units Type
Sacode:

Lot Control#:I

.. .. . . .. . . .....' 4 n z C W

Comments:

Sketch Location:

j f,-4

LoggedBYI-Date: W.9k 4W,5 1/47/s/ Reviewed BY/ Date: 9 94.



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I.1

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WIK

Manager: Mike Spanzberg

RFA/COCNumber: 3~w S5LK
Location Code: WARP-DPO9A

Sample Number: BD0024
Collection Date:
Collection Time:

9 - 2Z 7 - 0_1

/6'

_ _.1.___ _ .
1t 7Sol

Sample Name: PBOW-O1-SO-WARP-DPO9-BD0024-(00-00)

mpling Method: DP
Sample Type: SO Sample Purpose: REG

Start Depth:

End Depth:

QC Partners:

rTB)

Sample Matrix: SOIL

Sample Team: bt)4/b1
(ER) (FE)

Containers
Fit FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Control#:
Analytical Suite

V O L A..*.c: .N.A . P . - .. . . , .

SPLPEXPL SWSNq C ls~: . i4:-. 02 2 - : ':CWM-><7:C..me s:..

Comments:

Sketch Location:

C, 'A7 U
r

Er1 /.J 13Z d2 0? 3Z- 5 S C C, //,$ 4, SIQ'

.,�- C--yq�<,

Logged BY/J Date: /La4,, 97/01 Reviewed BY/ Date:



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of I

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WIN

Manager. Mike Spangberg

RFA/COCNumber:_P6C) ~iJZ-S~rL-f _

Location Code: WARP-DP13A

Sample Number: BDO025

Sample Name: PBOW-01-SO-WARP-DP13-BDO025-(OO-OO)

Collection Date:
Collection Time:

9 27 -oi

Start Depth:
Sampling Method. DP

Sample Type: SO
QC Paytnen:

(TB)

End Depth: -
Samnle Matrix: SOIL

S'..I

Sample Purpose: REG

Sample Team: A, d L/iLS I
(ER) (FB) /

ERPIMS Values:
Containers

Analytical Suite FIt FrtnQty Size Units Type
CoLTLES: ? A - 5'. o E -4

Comments:

Sacode:

Lot Control#i: _ _ _____

Sketch Location:

I

Logged BY/ Date: U. 4 4/ Ri q'zo/,/d ReviewedBYI Date: b,,,;l



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of 1I

Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE WE

Manager. Mike Spangberg
Proj

Location Code: WARP-DP13A

Sample Number: BD0026

Sample Name: PBOW-01-SO-WARP-DP13-BD0026-(00-i

Sampling Method: DP
Sample Type: SO Sample Purpose: FD

RFAICOCNumber: /t3 aoL- ffi-

Collection Date: -
Collection Time: / S:D

°°) Stan Depth: L, f -

End Depth: 5- . f
Sample Matrix: SOIL

Sample Team: L s 4-
QC partne":

(TB) _ - (ER) (FB)

Containers
Analytical Suite Fit FrtnQty Size Units Twype

M SE -; TN. is! VZa;.4<g

Comments:

ERPIMS Values:

Sacode:

Lot Controli:

Sketch Location:

LoggedBY/ Date: Ak 44- 9/27/a Reviewed BY/ Date.,
tat



INTERNATIONAL
1M I TECHNOLOGY

U. CORPORATION Sample Collection Log
P.ge 1 of I

Project: 825635 PLUM BROOK ORDNANCE WK
Manager. Mike Spangberg

RFA /COC Number: 1°oL.0g? e°BA-
Location Code: WARP-DP13A

Sample Number: BDO027

Sample Name: PBOW-01-SO-WARP-DP13-BD0027-(00-00)

Sampling Method: DP
Sample Type: SO Sample Purpose: FS

QC Partnen:

Collection Date:
Collection Time:

. -_ .,

Start Depth:

End Depth: --

Sample Matrix: SOIL

/l,0
/ ZAV

J

Sample Team: W4L, A/ IiA�ff 111-�I(TC) (ER) (FB)
I,

Containers
Aznalyftial Suitt Pit Frtn'Qty Size Unfts Type

Comments:

ERPIMS Values:
Sacode:

Lot Control#:

Sketch Location:

Logged BY/ Date: f 4#ei dB /D es _7_a,Reviewed B Y / Date: DOW4 4k 14-4,e



INTERNATIONAL
TECHNOLOGY

CORPORATION Sample Collection Log
Elate I ( .

Project: 825635 PLUM BROOK ORDNANCE WI<
Manager: Mike Spangberg

RFA I COC Number: 4 svt - f<

Location Code: WARP-DP13A

Sample Number: BD0028

Sample Name: PBOW-O1-SO-WARP-DPI3-BD0028.(00-00)

SamplingMethod: DP
Sample Type: SO Sample Purpose: REG

QC Partners:

Collection Date:
Collection Time:

-- 9-7t'7 -of ��

, - - ..

Start Depth: // Q
End Depth: /. 0O

,Sample Matrix: SOIL

Sample Team: iI2 4if)-L. / I
CrM) (ER)_ ___ (FB)

Contsiners
Analytical Suite FIt FrtnQty Size Units Type

ComImenS A:.
|OUSSWES ; *

Comments:

ERPIMS Values:
Sacode:

Lot Contro~l: _ _ _ _ _

'-

Sketch Location:

LoggedBYI Date: VL4!sk &,-t �Zz-74-1 ReviewedBY! Date. g



INTERNATIONAL
TECHNOLOGY

CORPORATION Sample Collection Log
Page I of 1

Project: 825635 PLUM BROOK ORDNANCE WE
Manager: Mike Spangberg

RFA I COC Number: 65a t-' d~ 3,d -

Location Code: WARP-DP16A

Sample Number: BD0029

Sample Name: PBOW-01-SO-WARP-DP16-BD0029-(OO)

Collection Date:
Collection Time:

-zr-oc -
I 1; 0 ~

Sampling Method: DP
Sample Type: So

QC Partcn:

ttB)

Sample Purpose: REG

Start Depth: - y

End Depth: ell
Sample Matrix: SOIL

Sample Team: A/&
ERPIMS Values:

5-

/7 ) In 's -L
(ER) Wme 7 ''- -

Containers
Analytical Suite Fit FrtnQty Size Units Type

Sacode:

Lot ControlWf�VOLATILES3 N A 3 5 - oz 'ENC01�.
I.

:

I M PT LS ' ' N B i:4MC M '

Comments:

Sketch Location:

Logged BY/ Date: /,k me4,s ; p/z -/o RReviewed B Yl Date: �)ft4 4444.e---



INTERNATIONAL
TECHNOLOGY

CORPORATION Sample Collection Log
Page I c

K>1

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

RFA I COC Number: f9e3 oS 2 k S rL -
Location Code: WARP-DP16A

Sample Number: BDO030

Sample Name: PBOW-O1-SO-WARP-DP16-BD0030-(00-00)

Collection Date:
Collection Time:

I' -z _

Sampling Method: DP
Sample Type: So

Start Depth:

End Depth:
.5amnlep Maftrir- cRlM.

'/_
z L-

Sample Purpose: REG
QC Partznen

(TB) (ER)
Sample Team: ZAL°C I

s _,

Containers
Fit Frtn Qty Size Units Type

ERPIMS Values:

Sacode:

Lot Control#:
Analytical Suite

VOLATLES3 A' ~ S ~z "CE

'MET LS3 4i~ 1. 4 ~' i~' W M' ' ' iI i

Comments:

Sketch Location:

LoggedBY! Date: 441k 6 Re w B!oeReviewed BY1 Date: 44je,



INTERNATIONAL
TECHNOLOGY Page lof I

' ~CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WK

Manager: Mike Spanfberg,

RFA/COCNumber: /tLISt-

Location Code., TNTC-S0066 74

Sample Number: BD0017R

Sample Name: PBOW-01-SO-TNTC-S0066-BDO017-(00-00)

SamplingMethod: DP
Sample Type: SO Sample Purpose: REG

Collection Date:
Collection Time:

j/j =p 2G)- I

Start Depth: _
End Depth: 7. __- _-

Sample Matrix: SOIL

Sample Team: .7/6/QC' Parntgra:

(TRI) (ER) (F R) _ _ _ _ _

Containers
Analytical Suitc Fit FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Control#.VOLATELES -N A 3 S ox ENCOR I

EMETALS3 B1 4 oC M
t I ISPLP EXPLOSIESjN C 1 4 oz CWM

Comments:

Sketch Location:

LoggedBY! Date: y# j A 4-i'. 10/Z/oi Reviewed BY/ Date:. )_ ____4_

f 107y of



INTERNATIONAL
TECHNOLOGY Page I
CORPORATION Log<Sample Coll~ectionl Log

Project: 825635 PLUM BROOK ORDNANCE WIK
Manager: Mike Spangberg

RFA I COC Number: &O Ow /) Io2 1 - K

Location Code: TNTC-S0066 4 Collection Date: lo-o z '-0

Sample Number: BDOO18 P\ Collection Time: K.t 5
Sample Name: PBOW-01-SO-TNTC-S0066-BD0018-(00400) Start Depth: _ -

SamplingMethod: DP End Depth, /0

Sample Type SO Sample Purpose' REG Sample Matrix: SOIL

-II

-

QC Painers:

(TB)
Sample Team: A,4c-,/

(ER) (FB) -7'

Containers
Fit Frln Qty Size Units Type

ERPIMS Values:
Sacode:

Lot Control4.:
Analytical Suite
YO 33 _N A, . 5 g $ oz N -, -i

_ ___, .__"

MEXPLOSES -NB 1-: 4 oz CWM-.

1METALS3 341 E : 4 .............. z CWM ... :;

ISPLP EXPLOjSIVES -N ~C 1 4 -o~ C

Comments:

Sketch Location:

LoggedBY/ Date: /A6 A4y, /y/i/e, Reviewed BY! Date.
i A ,l



INTERNATIONAL
i TECHNOLOGY Page I of 1

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager: Mike Spangberg

RFA/COCNumber: °k _ -D bZOSL-LC

Location Code: TNTC-SO066,4

Sample Number: BDO19 R
Sample Name: PBOW-O1-SO-TNTC-S0166-BDO019-(0-OO)

Sampling Method: DP
Sample Type: So

Collection Date: __fv 4 -e °. '°
Collection Time: I 5 *-;

Start Depth:
End Depth: /P. O

Sample Matrix: SOIL

Sample Team.

Sample Purpose: FD
QC Pnos

(TI) (ER) (FM)

Containers
Analytical Suite Fit FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Controll#:
VOLATILES N A3 -.: ENCORlt .E _

i

EXPLOS.VES: N - 4 oz CW-

TAL3 . N-B1.. 4: ozC B:

rsPLPEXPL OS PEoWN C I .4 i oz lzCWM

Comments:

Sketch Location:

' 1

Logged BY/ Date: !aA A44 /c/4/of ReviewedBY! Date: D _ __ I_ Of



INTERNATIONAL
TECHNOLOGY Page Ic

~CORPORATION .PgSample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WK<

Manager. Mike Spangberg

RFAICOCNumber: D jc !

Location Code: TNTC-SO123 4
Sample Number: BDO021 k

Sample Name. PBOW-01 -SO-TNTC-SO1 23-BD002 1 -(00-00)

Sampling Method: DP
Sample Type: SO Sample Purpose: REG

Collection Date:
Collection Time:

/6- 0 -Og

_/ If,,

Start Depth: 4/. _
EndDepth: _,. 0

Sample Matrix: SOIL

Sample Team:QC Partners:

(TB) (ER) (FB)

Analytical Suite
Containers

Fit Frtn Qty Size Units Type

ERPIMS Values:

Sacode:

Lot Control#: _
VOIATILES! N. A 3 5 oz ENCO-E
EXPLOSIVES N B 1 - Z CWM

METALSN B 1 4 oz CWM

ISPLP XPtSIVEtr C 1 : 4 DZ CWMX

Comments:

Sketch Location:

Reviewed BY/ Date. >( iwoLogged BY! Date: lk &,s lolz RD



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page I of I

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

RFA /COC Number: - It 9 ea/ 51V1 - K

Location Code: TNTC-S0123 4
Sample Number BD0022 R

Sample Name: PBOW-O1-SO-TNTC-S0123-BD0022-(00O00)

Collection Date: /o Q2z 1
Collection Time: ' / , 2d

Start Depth:

End Depth:Sampling Method: DP
Sample Type: So

QC Partncr:

(TB)

710

Sample Purpose: REG Sample Matrix: SOIL

Sample Team J/ V/)t J.2
(ER) (FB)

Containers
Analytical Suite FIt FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Control#:
_ _

aVOLATILUS3 N 0 A 0 3 ;$ o ENCOREI I X ~ L O S N... .. ..4..

I PLP~EXPL0SIVf5N "'C '' -- 4 oz"' CW

Comments:

.....

Sketch Location:

�),,w 4#0-e-
If 12/0Logged BY! Date: #/IqA jpda-,S / Ph2/0 I Reviewed BY/ Date



INTERNATIONAL
TECHNOLOGY Page 1

* JCORPORATION. Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager. Mike Spangberg

Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample Type:

QC Partner:

(TR)

WARP-DP16 4
BD0029 .

PBOW-01-SO-WARP-DP16-BD0029-(00-0o)

DP
SO Sample Purpose: REG

A/COC Number: jOwuotOf SV __

Collection Date: 1' o0 2 -u 0

Collection Time: PV:. 2

Start Depth: _
End Depth:

IISample Matrnx. SOIL /

Sample Team:a I
(F-R) (FB)

Analytical Suite
Containers

Flt Frtn Qty Size Units Type

ERPIMS Values:
Sacode:

Lot Controlh:

-

__

�i�jiiS3 N A 3 5 ozEICORE _____-

|LOSIVES NB 1 4 oz

-METAS3 - N B- 1-- 4- -- -- M - -
CPomEnPLOSes C i 4

Comments:

Sketch Location:

JIIeI

�>O"� 44v�

Logged BY/ Date: z k hl's IJOh4lo Reviewed BY! Date:



INTERNATIONAL
I TECHNOLOGY Page I of I

CORPORATION Sample Collection Log

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Mike Spaniberx

Location Code: WARP-DP16,4

Sample Number: BDO030 (Z

RFA / COC Number: a
Collection Date: / -d' -A j

Collecnon Time: O r: •'
Sample Name: PBOW-01-SO-WARP-DP16-BD0030-(O0-00)

Sampling Method. DP
Sample Type: So Sample Purpose: REG

Start Depth: .
End Depth: / L

Sample Matrix: so

.Sample Team: ,
QC Partnars.

(TB) (ER) (FB)

Containers
Analytical Suite Flt FrtnQty Size Units Type

ERPIMS Values:
Sacode.

Lot Controla:
jVOLAtIES3 . N A 3. 5 -- NORE . . .

EXPlSVLS3 N 43 l .i - CQ W :

ME~tALS3 NB. t. 4 oz CW'I

SIL VFLSIE N C 1- 4 0 . . .

Comments:

, .. .. . .

Sketch Location:

Logged BYI Date: 4MA 4f,~s lo/do' Reviewed BY! Date:



f GROUNDWATER SAMPLE COLLECTION LOGS

W't AM\



INTERNATIONAL to
TECHNOLOGY '}8- Page l of2

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WIK

Manager. Mike Spangbers:

RFA / COC Number:
Location Code: rT- lttWO I

Sample Number: BD30

Sample Name: PBOW-01-GW-

Sampling Method: LF
Sample Type: GW

Collection Date:
Collection Time:

, r . _

400-00)

Sample Purpose: REG

(FB)

Start Depth: /

End Dept
Sam le rgr: WATER

SampXTeam:
QC Partners:

(TB) R(ER)
- ----

Containers
Analytical Suite FIt FrtnQty Size Units Type

OLAILES3 N A- 3 40 snL GVLLLSEP
SE. OLAilES3N B :2 :1 --L Amb; Glass
ExCLOS N C 1 I L Amb. Glass

METALW-)N D.1| 0m. P-i ::

METALS$-W y D 1 500 niL HDPE
HARDNESS N 12S0 m

BRDDI:ESS: -- ; -N -6Kt- i 20 ml; gWE ~~.... .................... :'::-:s
CYANIDE N H 1I mL

ALLIN N 1 1 HE,

CHLORIDEN: ~~
-'RAT-E 1 1 1 'L 'P

~SUL/ :.N I 1 - - L IHDPE

TSS./ N I I I L HDPE
80 :. I L1DPE :

ERPIMS Values:
Sacode: _

Lot Control#:

Comments: 'k LI/ ce"AI;9 RAt4 /5 d444. WL��yIv tjrs 4� '��UI

baA qV-?-CK5b4. 2. Fe-.
__

Skc L c t

Sketch Location:

Logged BY/ Date: Reviewed BY / Dale.9X ,A /Z?7/ Z



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of I

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WIK

Manager. Mike Spangberg

Location Code: I T- M1 k-'O
Sample Number: BD30

Ai S4f

PURGE RECORD:
Initial Tirne(24hr) DepthtoWater

Of)
Ell pH Conductivity Turbidity DissOxygen

(mV) (SU) (mS/cm) (NTU)) (ppm)

Temperature Purge Vlumnc

(C) (gal)

l.
I 0

Ismple!

Logged BY1 Date: Reviewed BY / Date: .' 4aS



INTERNATIONAL
TECHNOLOGY '/ Page I of

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager: Mike Spangherg

r2

Location Code: MK-MW16

Sample Number: BD3011

Sample Name: PBOW-01-C

Sampling Methodd: LF
Sample Type: GW

RFA / COC Number:

Collection Date:
Collection Time:

_ . .

_ _. __

.. .-

;W-MK-MW16-BD3011-(00-0)

.Sample Purpose. REG

Start Depth __

End Depth
Sample Matrix: WATER

Sample Team:QC Partners;

(TB) (ER) (FB)

Containers
Analytical Suite Fit FrtnQty Size Units Type

K4?LATLES3 N A 3 40:i mL GVIALSEP'

SEHIVtOLATILES3N B. 2 .1 . L Amb. Glass

EXPLOS - D C 1 1 L Amb..GiasU-:l

ERPIMS Values:

Sacode:

Lot Controlh:

0\.11 7METAIS3-w- Y D 1 300 -mL HDPE:

METALS3-W.-:,. . E: 1'-- 50 mL .-

EFARDNESS .N I.2S1 L

Toc- N:: .: GV:ALSEP

JCYANI E N' BH .1 10 niL . . -.

jALKALINITY. NPt ' ; . - -'

CHLORIDE N 11E 1 -L: : .
I :: :. . .- - __._ . !. :_--:.: :. ' :. _

INITATE ': , . L :L _ __- : . _

SULFATE I NI I' L- HDPE
. _ . . ...... j. .. _ ................. . ..... ... .... . ...... ....... . _. .

TDSN I HDPE -i

TSS /I : I L - 1 HDPE

.N - : :HDPE

Comments: '�N r--, �12-(, /01

Sketch Location:

Logged BY/ Date: Reviewed BY! Date:



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of '

Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE WE<

manager: Mlike Spangberg

''_ok

Projo

Location Code. MK-MW16

Sample Number. BD3011

qI?4401

IPURGE RECORD:
Initial Time(24hr) DepthloWater
II _ _(ft)

iI

Conductivity Turbidity DissOxygen Temperature Purge

(mS/cm) (NTU) (ppm) (C) /-

Logged BY / Date: Reviewed BY! Date:



INTERNATIONAL
TECHNOLOGY
CORtPORATION- ~Sanmple Collection Log

Page 1 or 2

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

RFA 1 COC Number: PC 2A0LL too I T -N0 T - I
Location Code: MK-MWI7

Sample Number: BD3012

Sample Name: PBOW-01-GW-MK-MW17-BD3012-(00-00)

Collection Date: /0 / O/
Collection Time: I.3 5

Start Depth:

End Depth:Sampling Method: LF
Sample Type: GW

QC Partntrz

") = ma tA .0 I A

, J

Sample Purpose: REG Sample Matrix' WATER

Sample Team: 21L,
(ER) (FB) '- I

Containers
Fit Frtn Qty Size Units Type

ERPIMS Values:
Sacode:

Lot Control#:
Analytical Suite

VLAT1LE3 NA '3Z4 LGIL~
~SEMJOAIE3 W'2"1 "L mG,

EXP.LOSIME . 1< ~A~.ls"
METALS3-W-F YDI S&m HD '.

METALS3-W N E 1 500 m EHDPE.
HARNES N '1 250' ilLDP

TOC N O'nLGILE

CHLORIDE NII 1 L. Dt

SU1FATE NI!I IHDP
TDS, ~ II I H~E'

TSS NI I I L DPE,"

ITURBISOJ N 1' 1 1� L flD�'E,

Comments: L4J- Plim a"f,,K* s
__

I i

Sketch Location:

Logged BY1 Date: L \Y�A-,Af,16-1/,� 1-11Reviewed BY/ Date: ~t 1 /2/



INTERNATIONAL
TECHNOLOGY

CORPORATION Sample Collection Log
Page 2 of 2

Project: 825635 PLUM BROOK ORDNANCE: WE
Manager. Mike Spangberg

Location Code: MK-MW17

Sample Number: BD3012

Lj . 4 t 4 J

_ i
PURGE RECORD:
Initial Time(24hr) DepthtoWater

- lakta (ft)

Eh pH
(mV) (SU)

Conductivity Turbidity DissOxygen Temperature

(rnS/cm) (NTIJ) (ppm) (C)
Purge Volume I

(gal)
n., _ ,

i1175Y

!12JID

|11/

!,2 15
, i 30
,a vS

I Z#
IFE

!I- Z-,;
s Z?-

I S 27

q. ?o

5-09
5.Y(
-tao0
S)Ic'

t I

O.q6-

o0 4

/7-,z
ILL /

7.3

C-41

0,0

b o

6,6

o4)e

I '-(
/ 1 -sX
,t- * er

L * 4 .1-

Sample: /235 S- 7 S9 6.. 0. d o4. . I 2.37,4J
L - - ~ -- 'I

5-.26 az--
GPIK ���

;,I

............I

'I I, / '/o
Logged BY/ Date: Reviewed BY! Date: &,-_ IcArloi

,, I



(r (. GROUNDWATER SAMPLING tORM
_

it caaFRoaIuo

Project Number:_
Project Name:
Investigation Site:
RFAICOC Number:

825635
PBOW Groundwater

TAB

Collectiort Oate t e40141,
Collection Tim e:,A
Sample Filtered 5
W021alhrrremrn- .- - O I

Form CornpietI
Samplerrs):gZ_

_ . _
O... %\ ,A V Al

I

SNummbler: [P G I W -[ k V - 3- IMA 6) P - )1 1 13 1| |o
MtO4l`TOtlNG WELL INFORMATION luse top of casing (TOC) tot all measurementsI

Well Nurnber. /W_ Outside Casing Dia. (in): ;it Odor: 1___
Well Secure J No): _Depth to Product ft): Vapor Monitor Type C / E
Well Labeled I No): _ Total Well Depth (ft): BA 6 -Vapor Monitor SIN: _ I t
Well Conditlon: (j, _ Depth to Water (ft): -.J1 - Reading (ppm):
Screen Height: /0' Water Column (if): 3R e4 _marks: 5acsr
Casing Type: > 2o Elev. Ret. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water in Casina; Gallons/foot 0.041 x d2

. where d Is casing diameter in inches - (0.041 xL..2 j2) /.fi7Y gasit
Well Volume (gallons) Water Column (fl) x Gal/lf 3.( t x Gs < gallons

voFlter PacaVolum mgtl) r(cree Galonsgoot = 0s041 x (D2 - do ) where O b total borehob diao in inches d is casicg dih . in inches a 0.041 x t ' ( L ,2 )l -0.3 - galUoHs
Filter Pack Volume (gal) = ((Screen Height + lsesA of 2 ht at water Wounmn) x galftx porosity (0.3) = ((Sereen Height fCD It + 3. ?_J ft) x ' gal/R) x 0.3 - . q tt gallonsI _ . -
P-urge w611 Volume: Purge Well Volume = Filter Pack Volume + Well Volume r - 2 gal + - f gal - _ gal

I x Purge Well Volume (gal.) 2 x Purge Well Volume (gal.) 3 x Purge Well Volume (gal.) 4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gal.)-- __ ,_ _.. -- r I _ .. I_)
/. tJ I C C) 1 S C3. I I I

_- .- - __.. L ...
Purge Cycle Tlme (24 h) Depth to Water ConductivIty pH Eh Temperature Turbidity Dlss. 0, Purge Volume

Units Feet umhos/cm Staridard Units ppm 'F NTU ppm gallons
Purge Vol 1

Purge Vol 2::::4 . - .b
Purge Vol 4

SAMPL.E I

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample ContaIner(s) Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample ContaIner(s)

Nitroaromatlcs mod. u330 2- 1 Liter Amber Glass Total Organic Carbon 9060 2-40 ml Glass Vials Nitrate 353.2 |- 1 Liter HDPEs "O-A
TCL Volatile Organics 5030 a260a 3 - 40 mL Glass Vials Total Cyanide 90104SIt2 1 -1 Liter HDPE Sulfate 315". A. Sample for alkalinity.
TCL SVOCs 351rcs 2 -1 Liter Amber Glass Hardness 130x2 1 - 250 mL HDPE Tot. Suspended Solids 160.2 chloride, nitrate, sulfate.
Total TAL Metals 30 tW r I - 500 mL HDPE Alkalinity 3101 1- 1 Lier HDPEseN Total Dissolved Solids 1wn.1 m In one 1tr
Dissolved TAL Metals I t - 500 mL HOPE Chloride 325 . Turbidity 1I0.1 HOPE container



INTERNATIONAL
TECHNOLOGY Page 1 of 2

"CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE<

Manager: Mike Spangberg

Location Code: PB-TNTA-MW10

Sample Number: BD3033

Sample Name: PBOW-01-GW-PB-TNTA-N{W10-BD303]

RFA I COC Number: I-

Collection Date: /M041Ai
Collection Time. -

3-(0( Start Depth: .

End Depth:
SampleMatrix: WATER

Sample Team: tT/S "w

_ _

_ _

Sampling Method LF
Sample 7lvpe: GW

_

Sample Purpose: REG
QC Partners:

(TB) (ER) (FB)
.

\ _,

Containers
Analytical Suite Fit Frm Qtv Size Units Type

ERPIMS Values:

Sacode:

Lot ControlA:
.

. . ... .. ,VOLATILES3 :,",:: , "..: A": :�3 :.w � I
7::: :�W , I :. 1.40 -1nfL,--. SE :::7.. . '', I I I V ;..... . I .. II I ,,

__

SEMIvolATILES3N B a2 - ; Ain,.ss

E X L OS ES . N- C I : .I - L ; b. s I ... -

IET.ALS3-W-F Y D. I 500 mL HDPE _. ___

METALS3W : E 1 500 inL UIDIPE .JE.
HAiRDNESS- ' 'N 'r ' 250- niL- HLDP E. 3 E f

TOC N G 2 40 mL GVIAL3SEP.
..m m : : W IW L . - .w.CYANIDE :NH-} 1 1000 mL HDPE __-____

ALKALINITY N 1 1 L HDPE

NIToRA E N I .1 1 H F
SULFATE N 1 - L HDPE

SU..LFAT.E ..

TDS ,.. x : ., , .:- �. _ I .. I � 1. em.. .. - : :�x: �� ,,L:.�:Fwp. :�-N J: `1 -: Al E ' ' ��:A
_ ... . . ..... , _>

S - : . N I :1 -1 1 I B...PE; :, :.: . :. :: . : .~ . .::~ . :: L'. -: :M : :. .:: : :::

TURB I90.1 I I ' ID E _

Comments: A A.______ <__ - - 4,, 1, 1 ,- -. - I -

U J

Sketch Location:

Logged BY! Date: R ie dB /D e , Reviewed BY/ Daie: ,; .w �



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of .

Sample Collection Log I
ect: 825635 PLUM BROOK ORDNANCE Wh

Manager: Mike Spangberg

-I

Proji

Location Code: PB-TNTA-MW10

Sample Number: BD3033

i.O3IOI

Initial Timc(24hr) DepthtoWater
(ft)

pH Conductivity Turbidity DissOxygen Temperature Purge Volume

)

'

Logged BY/ Date: -/ I Reviewed BY/ Date: b



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Project: 825635 PLUM BROOK
Manager: Mike Spangberg

Page I of 2

ORDNANCE WIK

RFA I COC Number: f w I o0s rLa s W-A

Collection Date: /0 - O __7_
Location Code. PBl-TNTA-MHWII

Sample Number: BD3034 Collecrion Time /C :gs
Sample Name. PBOW-0l -GW-PB-TNTA-MIWlI-BD3034-(0(

Sampling Method: LF
.Sample Type. GW

Q( Partnen.
Sample Purpose: REG

Start Depth: -_-a. L _C.
EndDepth: la-it 2 re --

Sample Matrix: WATER

Sample Team. nv/

ERPIMIS Values:

~L iooA (E.R) _____(YB) -

Containers
Analytical Suite FIt FrtnQty Size Units Type

Sacode:
Lot Controffi:

,. /
LC ~, /

VOLTILES3, NA.4 mL- GVIAL,$E
SEMVOLA n 3NBEjILAm.Gls

wXPOSvE C 1 '1 L Anblss., L -LL

.: 11 :-7 7 ". .: ... ,A : :: �. �. . - " :, '. �'. I !�'! � � I r-T -:.

-NEI 50 mTIo

TOCNG: ~2 41) i:,~L GvIALEP~

C1A~~~~IDL ~ :N i 00~L

-. LJim.: oc< lejl

a, 4tf A
(,AUe I

Ni 1 1 L IIDPE .. �
______________________________________________________________

NJ ' I LIIDflK:.

12'� I I 1 r rTrn�r.
I.

itJjt�JaU.J N 1 1 3 V P1)1W

S

4O'X
Comments:

Sketch Location:

Lpgged BY I Date.- LJ., . ., h, 1,% i
n-laeviewed.Blrl Date: --L q g g e d~~~~l B . ! D . . .I .?.. I L . -R v e e d B ! D t . V ~ L i U ~



INTERNATIONAL
TECHNOLOGY Page 2 of I .

__ CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager: Mike Spangberg

Location Code: PB-TNTA-MWII

Sample Number: BD3034

i0|IQI0 b., r44 -191'f, * MD 13.1 PI, Y. 20 1:4 ,WLA" zef qJ rvA-i <.

JOI141 U,, 4, -1, Is. roF4. n, . . r4, -i. w R w4 t-- - 14 :Z Wv f04~"
'6 t, PA 44*.5 "). w.1 ;1 a1 & .,l Xel t6310r-1- 17d,. w. roX)Z.1., rw

141311% b,4 a '- lLe r4, ,-Xs , 1.'J P*II ,2 ob (W ataC4 ?ts wp44S1

I PURGE RECORD:
I Initial Timne(24hr) DepthtoWater

I (ft)

Eb pH
(mV) (SU)

- , .

Conductivity Turbidity DissOxygen Temperature Purge Volume

(rnslcm) (NTM) (ppm) (C) (gal) I

i rII I
)Wu .' : 7-) 1 2. 0

&-l /2; r /5

I- I lb(S

t~

Ur

D/, -.

Collx
'-4L

4L
2i .

I . "

I /

_l ,

le Lr4,

..

eS.
r- l/

CJ. 6f.

)_ IeA

&S.

I

72 '".

A/s

C. K. - /

r- S - C

I

I L..

2 qa

I.S

4
IG* (S

/v' 4. /Ji I- � -- e. � - I0
4A...11

- -ve ~*
! ____ _____ _____ ____ -- .*. 4

II Sample I

WL. 4 5 tr S '^A I -O * frC -w _ ( A/CT c 4a)

Logged BY/ Date: #Jh 4 ReB3vD1Reviewed BY / Datel),.' 4-if" /iF //1



INTERNATIONAL
TECHNOLOGY Page I of 2

f _ CORPORATION
COPRO Sample Collection Log

-Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Location Code: 7vi-c- AW03
RFA / COC Number:

Collection Date:
Collection Time:Sample Number: BD30

Sample Name: PBOW-01-GW- *(00-00)

Sampling Method: LF
Sample Type: GW

QC Partners:

(TB)

Sample Purpose: REG

(ER) (FE)

Containers
Fit Frtn Qty Size Units TypeAnalytical Suite

[YOLATILES3.- NWA: :3~: 40,: ml; GVIALSEP o.

Start Depth: -

End Depth:
Sample Matrix WATI

Sample Te :

E PJMS Values:
Sacode:

Lot ControlN.

_

SE L'OLATILES3N B E .2 1 .: L Amb. Glass

EXPOS IN C 1 1 L AmbGlass

METALSTW- Y D 1 500D aL IDPE

METALS E I 500 nI HDPE

JARDNESS -'-N 1 -5 L E

TOC N G Z 4 GVIL$EP
CYANIDE N- 1 10 3L BDPE

:U~ F . . ., - --
CHLORIDE :,N I - 1

NITRAT.E 1 :.. ,

SUATE / N l:1 - L BDPE

TDS N I I L HDPE -
n. Z .lSS:: NI: 1 1 :L HDPE \N

It 1B 1S04i Nf - I - I L IWPE:

Comments:
I

I.

Sketch Location:

I.

Logged-BY'l Date: Reviewed BY/ Date:



m INTERNATIONAL
TECHNOLOGY
CORPORATION Samlple Collection Log

Page I of 7.

Project

Location Code: 'TANTC- fl /VO 3
Sample Number: BD30

Sample Name: PBOW-01-GW-

825635 PLUM BROOK ORDNANCE WIK
Manger. Mike Spangberg

RFA / COC Number:

Collection Date:

Collection rime:

(00-00) Start Depth:

End Depth:
.Sample Purpose: REG Sample Matrix: WATER

Sampling Method: LF
Sample TYpe: GW

QC Partners:

MT) (R
Sample Team: _ _

(ER) (FB)

Containers
Flt FMtnQty Size Units Type

ERPIMS Values:
Socode:

Lot Controlk:
Analytical Suite

-

XOLAT.JLES3 N- A~ 3 40 m:::-L GV1ALSEf

SE~I1OLATZLES3 N R 2 I IL: Amb. Gl2S5

EXPLOS!N .N C A I -L Amb. Glaso

M2WETALS-W- y D) -1- 500: .:L- EDPE

METALS34W E 1 500 niL HDPE

HARDNESS N 250 iL

XTOC. N- G--2 40.- VJALCSD
CYANIDE -- N U-- -1 1 0K mLHPE.-.-.. .--

ALKLIITY N 1 1 D'

CHLOMiDE' N I N 1

NITRATE . 1 -1 . L iDP

SULJATE N I I L HDfl

'9

TDS: N- .I 1 I L EDPE

Tss NI.1 I L HDPE

nimB 10.1 N I1 1- 1 L IDPE,

Comments: t A4� - h t-li
I I

Sketch Location:

Logged BY/ Date: Reviewed BY! Date:



INTERNATIONAL
(UN TECHNOLOGY

CORPORATION
Page I of !

Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE WE<

MYanager: Mikie Spang~berx
Proji

RFA / COC Number: 03 o wi'o t q0 I ST-tj !
Location Code: rvrc -t -- ,

Sample Number. R3 D 3 v 3

Sample Name:

Sampling Method LF
Sample Type. GW

Collection Date:
Collection Time:

Start Depth:

End Depth

/0 - £J/- 0 I

,/o.0
t gav ,c

Sample Purpose. REG II
QC Partners:

(TB) TO1Ja -foi A (ER) (FB)

atmple Matrix. WATER

Sample Team:

ERPIMS Values:

S&code.

Lot Control-.

Containers
Analytical Suite Fit FrtnQty Size Units Type

iVOLATILES3 N A 3 40 mL GVLAL.SEP

gSEM1VOLATILES3 N B 2 :1 L mAb.-Glass
| : : .

I iEXPLOSIVS N C I - Am b. Glass .: ' . :-

,METALS3-W-F y D .1 50 mtffL)PE: - `- . :

!METALS3-W N E '1 500 mx RDP ,

MARDNtSS Nr F 1 250 mL -DPE

iTOC: N G :2: - 40 m GV1L:SP . - - .

C'YANhEI N ' - 1000 mL BHPE

ALKALINITY N I I .L BDPE
C L ORD _ _ N I I 1 :L *EDPE

NITRATE N I I .1: L HDPE

SULFATE N 1 1 I L HDPE

TDS: . I'1: I I .L RDPE.

r I LHDPE

ITURB1..O.l . N I .1 . 1 L HDPE

Comments: L x- - F

AL /w-g4/w
4-& A\ 01W411aw

vVf, P" .J -4
w_ .- -l-~ .§

NJ \4 I I

*-.--.-�-�--.-- F V

Sketch Location: e011 7wvrc -_

Logged BY/ Date: (4it-I 4 Aq I4IRVY Reviewed BYI / ae~;to t~!Lt



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 2 of1

Project: 825635 PLUM BROOK ORDNANCE WI<
Manager: Mike Spangberg

Location Code: r - w3
Sample Number: -,3> -

- ass '.ir v -FiOD0 6tiVF- 41tdJ $t.

_ 2 1,, -IC. Ifql1oi 4, i 0o& FR. C4 ftd4 5. .

PURGE RECORD:
Initial Time(24hr) DcpthtoWater

glq4e (ft)

fS 0.: I{1z

"Z.3 I

Sample: ~~q

Eh pH

(m') (SUI
Conductivity Turbidity DissOxygen Temperature

(mS/cm) (NTU) (ppm) (C)

,0-74

j t
- .0

31,0

/1.0 C(8

I !

i7.11

;. t

:AIs I

7 II
. ,7

4/1
2.23

7. ?'C

2.73

2.0o

I tz..s

23.0

1 7. ,
1V.0

Purge Volume I
(gal)

I
Lit

/, 6.°/,"

-3. /0

o, 6-j

'7. 74

/. Y15w

:2 .1

o/w 65

/v.7

}, 3.6/ V. 2 7

/ 1*67

13.tv

-7.o :%7k -. z /I. Z 7

9/4-,7C...S,_ .f t _r -,/- 00,4 / ~fl-

Logged BY! Date: 4d ,ijs o Reviewed BY/ Date: t;D J aw
lolqo,



C- C ,
GROUNDWATER SAMPLING FORM

,

It COtP LEKI

Project Number: 825635
Project Name: PBOW Groundwater
Investigation Site: 7,'i- A .
RFANCOC Number:

Collection Date: /, -- c/g-o Form Completed B y:6
Collection Time: /:y _ I Sampler(s): /1) 14t 4 Xit/j
Sample Filtered (Yes I No) Ls , 7C
WeatherJTemp: 4- - - -- / ,. O,./ Pauiaurar i-fd.~ NB i / ..

Sample I P I B
Number: EL LJ 11 o1 -Cl-] lml fo L | 3 I | d | -LIIII-L [ID

MONITORING WELL lNIFORMATION [use top of casing (ToCfoalmaurens
Well Number: trc -E Outside Casing Dle. (in): C)' 2 a Odor:____ _ _ _
Well Secure (Yes I No): y . Depth to Product (ft: - Vapor Monitor Type: PID I VRAE
Well Labeled (Yes I Nio): Y _ - Total Well Depth (ft): /5. ' 4 y Vapor Monitor SIN: I
Well Coniltion: , Depth to Water (ft): , S, Z - Reading (ppm): / /
Screen Height: q ' Water Column (ft): -Remarks:____ ___
CasingType: VC. .2 _ Elev. Ref. forWater Level: 7-6 :f c'5#4 6-a s . ),Y -

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of WaterIn Casinx Gaflonsltoot 0.041 X d2, where d is casing diameter in inches u (0.041 x gaLt -

Well Volume (gallons) - Water Column (ft) x Gal/ft = ft x Galft = gallons

volume or v'rer in Flner Pack: Ganionstroot a O.041 x (0D- d'), where D is total borehole dia. In inches & d Is casing dia. In inches - 0.041 x ( ( -) 2 ) ____ gal/ft
Filter Pack Volune (gal) =((Screen Height + esser of 2 ft or water column) x galft) x potosty (0.3)- ((Screen Heght ft. ) . . gal/ft) )t 0.3 a gallons- .. :
rurge Well volume: Purge Well Volume a Filter Pack Volume + Well Volume * t_ gal 4 gal =

1 x Purge Well Volume (gal.) 2 x Purge Well Volume (gal.) 3 x Purge Well Volume . 4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gal.)
I....i. _._ I I II

Purge Cycle Time t24 hr) Depth to Water Co pH Eh temperature Turbidity Dlss. 02 Purge Vo lume
Units: _Feet i1<'m Standard Units oprn 9F NTU ppm gallons
Purge Vol 11

Purge Vol 2 __.
Purge Vol 3 . ._
Purge Vol 4

SAMPLE
_l _ _ _ _ _ _ _ _ .. _ _ _ _ . _ _ _ L. . . I _ _ _ _ _ . . _ _ _ _ _ _ _

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Container(s)

Nitroaromalics Mod. s8o 2 - 1 Liter Amber Glass Total Organic Carbon os 2 - 40 mL Glass Vials Nitrate 353s2 1 - I Liter HDPEs e - A
TCL Volatile Organics 50o:o i82O 3-40 ml Glass Vals Total Cyanide OolOAvso2 1 -1 Liter HDPE Sulfate _3_5_3_ A Sample for alkalinity,

___________..... ...__ _ __ _ _ __ _ _ _ _ _ _ _ _ _ _ ___I _ __ ___ _ ___ __ __ __ ___ _ _ _ _ _ _ _ _ _ _TCLSVOCs 3510C,/ 2- 1 Liter Amber Glass Hardness 110o2 1 - 250 mL HDPE Tot. Suspended Solids 100I2 chloride, nitrate, sulfate.
Total TAL Metals 300tOB 10 ml. HDPE Alkalinity o 1 .-1 LIter HDPES MA Total Dissolved Solids MI Tombind ianon tuliitery
Dissolved TAL Metals 300SA010 1 500 ml- HDPE Chloride 325.3 Turbidity 180.1 HDPE container.



INTERNATIONAL
TECHNOLOGY Page I of 2

i L CORPORATION
COPOATONSample Collection Log

Project: 825635 PLUM BROOK ORDNANCE WE
Manager: Mike Spangberg

RFA / COC Number: 60 0. io pop i SrL -K r&K

Location Code: PB-TNTC-MW5

Sample Number: BD3035

.Sample Name: PBOW-OI GW-PB-TNTC-MW5-BD3035(00-

Sampling Method:),1t (3 A I L f-
Sample Type: GW Sample Purpose: REG

Collection Date:
Collection Time:

Start Depth:

End Depth:
Sample Matrix: WAT'F.

QC Paiwner:

(TB) -rv/2 oa -4. A

-S -T ___ ___

Sa~mple Team: k 5 - /6/6to
(ER) (FB) - 7_

Containers
Fit FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot ControlI.
Analytical Suite

fVOnATIL.ES3 N A 3 -:: 40 , 0 m"L GVIAL IEP
' _ .

ISEMIVOLATILS3 N, ~B : I Amb. Giass ~.."
(IaWSWvES a l Lmb G. I

tI METALS3;-W-F- "I Y D 1; 500 mL IHDP} . _ _ :

METALS3-W E150 i
HARDNE SS NF 20 L D~j.:i

c~Q~a1A

T, ~4,

/,6

TOC - :. N G 2 40 mLGVfA$EP

CYAX!E'; N H 1 1000' m H:DP.R

ALKALINITY N I 1 . L HPPE

1CHLORE- .:NI 1 ;. 1 L HDPE .

'NITRATE N I - . - .

!SULFATE N 1 1 1 L HDPE-

|TDS N i I I Lr HDP :

TSS N I 1 ;L HDPE

iTURB 1801 N 1 1 1 L RIDPE:

'3. eC

51 _-

Comments:

Sketch Location:

Logged BY/ Date. J 4 ds /4'/3v ReviewvedBY! Date: Ishlot



la A

INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of 2

it
Sample Collection Log
ect: 825635 PLUM BROOK

Manager: Mike Spangberg
Proji ORDNANCE W^'E

Location Code: PB-TNTC.MWS

Sample Number: BD3035

c4- Ic.e ( I', Q - sc-'c_ = .§ -| C

Issplc)c "c4, Jfcr- ( --, '44 -4o0 - (I e_ s/& t

tqs toLA 0 ~CE t -

PURGE RECORD:
Initial Time(24hr) DepthtoWater

(0)
Lb pH Conductivity Turbidity DissOxygen Temperature

(m") (SU) (mS/cm) (NTMJ) (ppm) (C)
Purge Volume

(gal)

I' I

_

.samrle: I q /5'

(ru )z2.')I .'T7w v

I

ii
Ii r,,._ - -- I1------ - ---

1JR- ZY.VS7
.. 1i I.40 R. V 13.

f 31,7ZD

LoggedBY/ Date: 8 R i d !es 14/310 Reviewsed B Y/ Date:;> Al t, / /3 lat
. c



17 INTERNATIONAL
1 TECHNOLOGYPage Io

8 ' 11CORPORATIONI.PgeIo
_,O% Sample Collection Log

Prnifiet 825635 PLUM BROOK ORDNANCE WK

2

. . J i Manager: Mike Spangberg

RFA I COC Number: _ I

Location Code: IT-AA1-BEDGW-001
Sample Number: BD3001

Sample Name: PBOW-01-GW-IT-AAI-BEDGW-O01-BD3001

Collection Date: k?0/9L
I1

Collection Time:

Sampling Method: LF
Sample Type: GW

Start Depth: =
End Depth-

Sample Matrix: WATER

, .

.

Sample Purpose: REG
QC Paners:

(TO) (ER)
Sample Team: ,IL 2. F 7(FR) f

Containers
Analytical Suite Fit FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Con tri#.N.
-

V QLATILES3: ? A 3 t GV A ,EP,.

~EXPLOS1V S N C '1M 'n b. G a s
AMETALS3 W F y ) 1 00 L DP
M E A L - WN E 1 S 1 m L H P

AUCALITNIrv i I 1 1 L ,l

CHLORIDE L UD i>

,SU FA~TE N I'f ,' D~~
T S EO.I 1 D P '

rTSS ~~~N 1 1 1
IT RB 8O1 , Il1d

I'(OW 0k t 4_ o,.3 f.( I
TDC

Rwl (-as -L sg/.

Comments: A 2 n _< 74a. � e 6 ,Me� � A, e I-, =z j L I �. K,jr - � ,f =-

Sketch Loca ion:

-

a Aki , Zero" - �Sb (
Logged BY ! Date: J . Revewe B ! ae>,A AIRD -viewed BY1 Date: �b,,.�,f



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 et K)
Sample Collection Log

Project: 825635 PLUM BROOK ORDNANCE WE
Manager: Mike Spangberg

Loca non Code: IT-AAI-BEDGW-00O

Sample Number: BD3001 b 7 r & '

(ol4 O. 3Cf- p *tec J k, 3Q r# "

PURGE RECORD:
Initial Time(24hr) DepthtoWater

(f')

I I I

Eb pH Conductivity Turbidity DissOxygen Temperature
(mV) (SU) (mS/cm) (NTU) pM) (C)

Purge Volume

(gal)

./.

i
I
i
A

Iff
f2m�le--

I - - ---- 1

Logged BYJ Date: <t.9 Re Y/el 1 Reviewed BY/I Date: k1 e,~



(- ( GROUNDWATER SAMPLIN- FORM

E1UFOAJ81
Project Number:
Project Name:
Investigation Site:_
RFAICOC Number:

825635
PBOW Groundwater

Collection Date:
Collection Time:
Sample Filtered (Yes I No):_
Weather/Temp:

Form Completed By: P sI
Sampler(s): .* (.l

Reviewed By: I

Sample PB Iow- 0-

Number: I ELI I -B L L w I J I I I I I I I - EID
MONITORING WELL INFORMATION (use top of casing (TOC) for ali measurements]

Well Number: A1-K 6 tiU-M* Outside Casing Dia. (in): 2. Odor: p l Oe
Well Secure O I NQ: j Depth to Product (ft): y4k& 30. X-5' Vapor Monitor Type: PID IVRAE
Well Labeled (Yes I/ 5 : ' wo Total Well Depth (lt): (; . [ - Vapor Monitor S/N: t
Well Conditlon: z zp4 po' e _ Depth to Water (ft): _ _ _ _ _ -Reading (ppm): z3 jCo-O Wi'
Screen Height: _'_ ___ Water Column (ft): 3 (d .* Remarks: p *q
Casing Type: Elev. Ref. for Water Level:._ _

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

Volume of Water in Casino: Gallonstfoot 0.041 X d. where d is casing diameter in inches = (0.041x x L _Y) galtl
Well Volume (gallons) = Water Column (ft) x Gal/fl a _ _ fR x Gal/ft n _ gallons

Volume of Water In Filter Pock: Gallons/foot = 0.041 x (D2 - d2), where D Is total borehole dia. In inches & d Is casing dia. in inches x 0.041 x (( L2 . ( L2 ) = gal/ft

Filter Pack Volume (gat) = ((Screen Height + lesser of 2 ft or water column) x galf/t) x porosity (0.3) 3 ((Screen Height ft f1it) x - galffl) x 0.3 - _ gallons

Purue Well Volume: Purge Well Volume = Filter Pack Volume + Well Volume = ___ gal +gal gal - gal

I x Purge Well Volume (gal.) 2 x Purge Well Volume (gal) 3 x Purge Well Volume (gal.) 4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gal.)_:: a .1 I I

I I I I I I

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Tufbidity Diss. O, Purge Volume
Units: Feet umhos/crm Standard Units wm OF t4TU pPM gallons
Purge Vol 1 _

Purge Vol 2

Purge Vol 3

Purge Vol 4 I ___I_--_II_ __I

Purge Vol 5 _ _ _ _

SAMPLEI - .L- I I _ _ _ _ . .I _ _ _ _ _ _ _ _ .

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Container(s)

Nitroaromatics Mod t330 2 * 1 Liter Amber Glass Total Organic Carbon SM 2 -40 mL Glass Vials Nitrate 353.2 1 - I Liter HDPE- "I" A
TCL Volatile Organics s030 626w 3 - 40 mL Glass Vials Total Cyanide 9010A102 I - 1 Liter HDPE Sulfate 3753 A Sample for alkalinity.
TCLSVOCS 3510C 2. 1 Liter Amber Glass Hardness |. *0.2 1 - 250 mL HOPE Tot. Suspended Solids d02 o chloride. nitrate. sulfate._____________ -. TSS& TDS. and turbidity
Total TAL Metals 3xsors1 .-500 mL HDPE Alkalinity 310.1 1 - I Liter HDPEs5 ' I Total Dissolved Solids 160 1 combined in one 1-i1ter
Dissolved TAL Metals -s'0 1 500 mL HDPE Chloride 3253 Turbidity J 1e00 HDPE container.



INTERNATIONAL
TECHNOLOGY
CORPORATION11'Samtple Collectionl Log

Page I of 2

Project: 825635 PLUM BROOK ORDNANCE WVIK
Manager: Mike Spangberg

RFAl/COC Numnber: PO20- OJoeJL.a i :_$rL-,K '--.4

Location Code: IT-AA2-BEDGW-001

Sample Number: BD3004

Sample Name: PBOW-01-GW-IT-AA2-BEDGW-001-BD300'

Collection Date: /o-)r -a o

Collection Time:

Start Depth:
End Depth:

/ 1 !t4j

-? I(
Sampling Method: LF

S.ample TYpe: GW
QC Partner:

UB _ 10 A Iro . (ER)

Sample Purpose: REG

(FB)

Sample Matrix: WATER

Sample Team:

Containers
Fit Frtn Qty Size Units Type

ERPIMS Values:
Sacode:

Lot Controhf:
Analtical Suite

q : . r . . : � ': -1\ '" 3 �'; : :;:'.: .: , ..'[V6LATHXS3::�' L�': ilki,... : ;:...: -X.: I .. if! :7:CV EP � ::: �:

FSEMOLATL~s3 W''2 1L Am.Gs:s
/'I

,,/,. I-<5 c 3

LI: ETALSF-wF .yD: 500 D.m LD." .
METALS3~W :t04 N .: - 5. "n . . Pt

HARDNESS N F 1

TOC :. .:N G-- 2. .- Aft' -mL .GWAISMEP-i -;: :|

CYlANIDE N H 1 1000: L EDPE :

ALKALNITY'::NI I L .:: HD ..

CHLOR:D)E t~i-N: - 1 1 . l-.:L HDPtE:- ..--.i
~ATE N I : I L J:

SUILFATE NI - . L IIDE .-.

TDS : 1 1 : LHDPE
~TSS N 1 1 LHP

goB-.I N 1 1 1 UP

Comments: k Lf -r .. Jf,4" )a4-J,
v - *

I
-. . I ' f

_ .

I -V'

Sketch Location:
Mt 6r

,j~ Mr~ I k 2

.

Logged BY! Date: ,&j A I/G(,/sk/RedB: RevieWed BY/ Dale ""): t -'-i' �"i- 'tao(



INTERNATIONAL
,l TECHNOLOGY Page 2 of

CORPORATION IPg2 <Sainple Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager Mike Spangberg

Locanon Code: IT-AA2-BEDGW-001

Sample Number: BD3004

/3L,- - il 6 _ 4t 2,. - / c, v;k ( 4,. C... e / / _
/t -r L; 4J~ - f 0-,.' 4- O i o 3u 4e /;- I-- C-

I PURGE RECORD:
I Initial Time(24hr) DepthtoWater

(ft)

Eb pH Conductivity Turbidity DissOxygen Temperature Purge Volt
(gal(mV) (SU) (mSlcm) (NtU (ppm) (C)

$-r.41tr!

!,ias ,.4.3 i._,

|~~~~g 1 5|{ ,) ._#

.~ 5e. 1 7.> -'

jl1.. S Z3j•fV ,) ..1 y2.. I >

, O SC),5 -;13

i . _ft sor
i~tso 32. V 13?1

_ _ ;

1 .6xr

Iq. s'p

4 sY

/0.2 I

/, 2 ?

Ii 2 4A

i.2 f

li z 5
1.2S

ii Zs

90.7 0. 35 o7C

44\o 0.00 ~vZ
7Y,3 7.u /.

i31.o ! o |jo-3S
foliO o .cr (0t,2 1

-70e, .J

umei
1)

/

'Jesa

- I /-_ .._

I r- -.- 4
51z Y v

-6

(10.0 & 0. It.??

. .

I Sample- 12.72 t.21 -. a ' 0,O (to. rO

pi@ . {gh; .¢S. Sc 4 2 Q;icl> ctec . 4w *e (
S=o4a scF c c isk -6Iwl csl ; 9 c; ;^ jLSt2\ woS r>;lt \'J0" 34 L lo�o tL'_ sX A X; . :

SSS
co t, > _^

Logged BY/ Date: A4 . /Ig R eBvBeRaevieiv~ed BYI Date: bcX k4ta jj&&j



( f C,
GROUNDWATER SAMPLING FORM

IT iO.] LIiO

Project Number: 825635
Project Name: PBOW Groundwater
Investigation Site:
RFAICOC Number:

Collection Date: t O :
Collection Time: 12.qs,
Sample Filtered (Yes I No):_
Weather/Temo:

- o I Form Completed By: 1,V.4Q.U- ,
Sampler(s): // -, /N'(,k §ryIL

Reviewed BY:

MONITORING WELL INFORMATION [use top of casing (TOC) for all measurementsl
Well Number: f g - 00, Outside Casing Dia. (in): 2 Odor: /-'30
Well Secure (Yes I No). y Depth to Product (ft): 8 Vapor Monitor Type: PID I VRAEWell Labeled (Yes I No): y_ s Total Well Depth (ft)~Wti qg3 ') ZL f '1  -Vapor Monitor SIN: IWell Condition: coop Depth to Water (ft): , . v ' - Reading Ippm):_
Screen Height: /5' Water Column (ff): 30- 17' Remarks:_ _
Casing Type: tJ _ Elev. Ref. for Water Level, 7-bp ec S _

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casing: Gallons/foot = 0,041 x dz. where d is casing diameter in inches = (0.041 x 1 2 ) _ gal/ft

Wel Volume (gallons) - Water Column (1t) x Gal/Vt - ft x Gal/ft gallons

1*

Volume of Water In FIler Pack: Gallons/fOOt s 0.041 x (D2- dZ) where D is total borehole dia. in inches & d is casing dia. in 41 x (( . )- *- P ) = _ _ gal/ft
Finter Pack Volume (gal) - ((Screen Height + lesser of 2ft or water column) x galilt) x porosity (0.3) = ((Screen Height t + It) x galtft) x 0.3 = gallons
Purne Well Volume: Purge Well Volume z Filter Pack Volume + Well Vo imp = . gal 4 [al gal[ x Purge Well Volume (gal.) 2 x Purge Well Volume (gal.) r e.WrfVolume (gal.) 4 x Purge Well Volume (gal.) r 5 x Prge Well Volume (gal.)1xP~1 1 -- t-,71vlri~a:~ ~reelvlreg elVlm gl)

Purge Cycle rime (24 hr) Depth tow er vty pFI Eh Temperature Turbidity Diss. 0 Purge Volume
Units: Feet 1g umhos/cmn Standard Units ppm OF NTU ppm gallonsPurge Vol _ 

_
Purge Vol 2 I .

Purge Vol 3 __ .

Purge Vol 4

Purge.V61_5

SAMPLE 
:I
_-

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Container(s)

Nitroaromatics Mad 0330 2 - 1 Liter Amber Glass Total Organic Carbon M0O0 2 - 40 mL Glass Vials Nitrate 33.2 1 - 1 Liter HDPE5
se*NO#TCL Volatile Organics s30 I 260| 3 -40 mL Glass Vials Total Cyanide 90t0A/012 I - 1 Liter HDPE Sulfate _753 A. Sample for alkalinity,

TCL SVOCs g zac' 2 - i Liter Amber Glass Hardness [-302 1 250 ml HDPE Tot. Suspended Solids 160.2 chtoride. nitrate. sultate,1)347115II - 500 mL HO_____________Liter 
.DP ..- , A - . TSS. TDS. and turbidity

Total TAL Metal s | HOPE AkalnitY 1 . 1 Liter HOPE54
^ Total Dissolved Solids 160t I TSS. TDS; I-lter

_, " 
-- 7 . co_. . .

- o ' 4neDissolved TAL Metals |: I 500 mL HOPE Chloride Turbidity I jt4OPE container1747A 
N -'90 

DPE ontaner

I



INTERNATIONAL
TECHNOLOGY Page lor 2

__ CORPORATIONP-OT Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WK

Mana2er: Mike Spangberg

RFA I COC Number: *o oxo - K F.-J

Location Code: IT-AA2-BEDGW-001

Sample Number: BD3004-MS

Sample Name* PBOW-01-GW-IT-AA2-BEDGW-001-BD300O

Collection Date:
Collection Time:

I 0 -%e- o I

/ -: I .

_ ,

Sampling Method. LF
Sample 7:vpe: GW Sample Purpose: MS

Start Depth: _ 3_ _

EndDepth: 2.. L
Sample Matrir: WATER

Sample Team:

F

QC Patners:

(m rd- 0,UxQZ f __ (ER) (PB)

Containers
Analytical Suite Fit Fun Qty Size Units Type

IOL T1L S.N A .3 . 40 iL G vIY A IES :. .. 3.... 40 . .... ...

ERPIMS Values:
Sacode:

Lot Controlff: _ __ _

SEMVIVOLATILES3 N- B . - } Anah Glass..

IEXPLOSIES N C I 1 L Amb. Glass
METALS3.W-F Y D 1 500 niL tbPE : ''

MMETALS3-W N E 1 t- )O :mL HDPE

Comments:

Sketch Location:

Lg edY300+ -DR

Logged BY! Date: /h 4V hyik,0 Revieie

_ _

. .

ved BY! Date:) 1 Qg0jj/W



m INTERNATIONAL
TECHNOLOGY Page l of 2

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager: Mike Spangberg

RFA I COC Number: A-.'o rir SzLt
Location Code: IT-AA2-BEDGW-001

Sample Number: BD3004-MSD

Sample Name: PBOW-01-GW-IT-AA2-BEDGW-001-BD3004

Sampling Method. LF
Sample Tlvpc: GW Sample Purpose: MSD

Collection Date:
Collection Time:

/A -- Ot -o r

J I1•

Start Depth: 6 __ _
End Depth: 2'

Sample Matrix: WATER

Sample Team: q /,cf,QC Partners:

(TB) t o1 6 II A (ER) (FB)

Anatytical Suite
Containers

Fit FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Conrrol;:VOLATLES3 - N A 3 --:40. .mLALSEP..p , '. , ':.N A. .. , L. . .. :7 _: .. -. .::

SEMIVOiAuLES3N E 2 1 L. Amb. Gis

EXPLOSiYES N C 1 -. : L inb. Gass
METALS3-W-F YD 500 :..

::.ALS3-W: -S" . . ibPE: . :
;.-;

Comments:

Sketch Location:

S5<e b6,7'S

Logged BY/ Date: 4,,f , R B/t1;'
g {,

Reviewsed BY/ Date: >) t,a "/,X,



INTERNATIONAL
* TECHNOLOGY Page Iof

CORPORATION Sample Collection Log
825635 PLUM BROOK ORDNANCE WE

2

A I a
Manager. Mike Spangberg

RFA I COC Number: PAo .u5'5t -lc , -4 F
I

Location Code: IT-AA3-BEDGW-001
Sample Number: BD3005

Sample Name: PBOW-01-GW-IT-AA3-BEDGW-001-BD300'

Collection Date: . eF,4 7 /0/t
Collection Time: i kLIS

Start Depth:

End Depth:
gAL. 01 __Sampling Method.- LF

KSample Type: GW Sample Purpose: REG &?mple Marix.: WATER

Sample Team: Z Tf / J15
QC' Painer

(TB)____ (eR) - (FB)

ERPIMS Values:
Containers

Analytical Suite Fit Frtn Qty Size Units Type
IVOLATILS3-n -: A ~:3;--:. 40O-.: niL GV. A -,SEPE
SEMIVOLATILES3N B 2 Ay L M. .;- g
EX Ls mVs . N C I It';.}'', L.,_A:mb-.Gh.''

METALS3-W-F. - D I .,-1 ;

M t. L $ W N , ' I ' 0./ 0 : ' L "IP ' i' , ' - . I '' ' I' ' ''
hARDNSSi: N: F .1I 2$0>. XnL'lD"

. . .... M gt.,.........--t--... ..--

Sacode:

Lor Control.:_

TOC N G 2 . 4 G m 2 L ~ G V I L ~ S P ~
P . - . .. - . - - - - - : - i -:.:. . . .. - . - : .

JC ULOREIDEN ~ ~ '3iL I
NIT RATE "E~ ~ L ID P

ISU LFA TE:N ' I ~ L I PI :,7 7 .
[..18 .I N I 1 1 L...P

Comments: SA igo ri L'CY I 0 k- it 1,

Sketch Location: •,ce hk4e,

DS

Logged BY! Date:. l Reviewed BY! Date.>, / /

0- U '..- V I I



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of ?
-ISample Collection Log

Project: 825635 PLUM BROOK ORDNANCE WE<
Manager. Mike Spangberg

Locanon Code: IT-AA3-BEDGW-001

Sample Number: BD3005

Lo, P6- +f;f 4

Logged BY/ Date: Logged BY! DZae. Reviewed BY Dalte: DPj7 AA -ilz



( - GROUNDWATER SAMPLING- FORM
Project Number: 825635 Collection Date: c-/2 7/ _ Form Completed By:_I2yk p±LJ Project Name: PBOW Groundwater Collection Time: Sampler(s): 12.77 / J 5;/ir - -Investigation Site: 4 43 Sample Flltered &7/ No):J Ne r.~l*-"' RFAICOC Number: ___ WeatherlTemp: 1 1f C5 . Reviewed By:_

iSumplerI P I B I ° 0- Eli
MONITORING WELL INFORMATION 1lue top of casing (TOC) for all measurements)Well Number: 24ATR- P•,&oSp; Outside Casing Dla. (in): Z^,/ Odor: 4,L C e) --Well Secure (o9 No): Depth to Product (ft): Vapor Monitor Type: (p jPI \/Well Labeled tXYil) No): Total Well Depth (ft): s- - i _ . Vapor Monitor SIN: _Well Condition: g O4 Depth to Water (ft): i j3 _ - Reading (ppm): 'zo - /A'. zScreen Height: , Water Column (ft): _ ,/ Z Remarks: H2/c -4 0'! 2.O- S ZL, 3LCasing Type: k i. '( P 9- Elev. Ref. for Water Level: - Z~xZ P v

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volumeo LIn Casinu: Gallonsootd 0.041 x d' where d is casing diameter in inches (0.041 x (_ Y) = __ gaVft

Well Volume (gallons): Water Column (11) x Gal/ft a H__ ft x _ _ Galift -r __ gallons
Volume of Water In Filter Pack: Go .41 x (D2- d2). where D is total borehole dia. in inches & d is casing dia. in inches a 0.041 x (( )2, ( Y ) = gal/ftFiltet Pack Volume (gal) w ((Screen Height. lesser o 2 eolumn) x gal/t) x porosity (0.3)z ((Screen Height 1t * Ht) x gal/) x 0.3 . gallons
Purge Well Volume: Purge Well Volume = Filter Pack Volume a 5 gal gal __ gal__ gal

1 x Purge Well Volume (gal.) 2 x Purge Well Volume (gal.) 3 x Purge u al) 4 x Purge Well Volume (gal) 5 x Purge Well Volume (gal.)

Purge Cycle Time (24 ht) Depth to Water Conductivity p" Eh __ Temper Turbidity Diss. 0, Purge VolumeUnits: Feet umhoslcm Standard Units ppm OF _pprn gallonsPurge Vol 1 
_

Purge Vol 2 _
Purge Vol 3

Purge Vol 4

Purge Vol 5 __ _ .
CAUDI a

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Container(s) Requested Analysis Method I Sample Contalner(s) Requested Analysis Method Sample Container(s)Nitroaromatics MM. 330 2 - 1 Liter Amber Glass Total Organic Carbon 9060 2 - 40 mL Glass Vials Nitrate 35.2 1 - I Liter HDPE- 'kw ATCL Volatile Organics 5030/ 82608 3 - 40 mL Glass Vials Total Cyanide 9010N9012 A - I Liter HOPE Sulfate __5_ A Sample for alkalinity.TCLSVOCs 35DC 2-1 Liter Amber Glass Hardness 130.2 1 - 250 mL HDPE Tot. Suspended Solids 180.2 chloride. nitrate, sulfate,1117W- 

_D. 
a C nRnd lurbidityTotal TAL Metals 3005A"G 1 500 ml HDPE Alkalinity 310. 1I - I Liter HDPEs- N*h A Total Dissolved Solids | 60' TSS. Td in turbidity

.1 747QA _combined 

In one 1-liferDissolved TAL Metals 300r 10 1 - 500 ml HDPE Chloride 32s.3 Turbidity 180.1 HDPE container.



IT' INTERNATIONAL
TECHNOLOGY Page I of 2

U. CORPORtATION. Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager: Mike Spangberg

Locanon Code:

Sample Number:

Sample Name:

Sampling Method:
Sample Type:

QC FNrten:

(TB) Tg(9-,o I A_

IT-ABG-BEDGW-01
BD3006

PBOW-01 -GW-IT-ABG-BEDGW-001 -BD300

LF
GW Sample Purpose: REG

A I COC Number: tlt3 lel 4 2 SrL -Ic ,t -4J

Collection Date: g-AZL(/(.
Collection Time: 05 20

Start Depth: 1_3. & _

End Depth: 3 °
Sample Matrix: WATER

Sample Team: 1 21// g
(ER) (FB)

Containers
ERPIMS Values:

Sacode:

Lot Control#:

I I

Comments: L~' ur-, hk..Uj
--- I -- . --

Sketch Location:

LoggedBY! Date: / 1 7 t(Reviewed BY! Date: ,ciz /ke



m INTERNATIONAL
TECHNOLOGY

CORPORATION Sample Collection Log
Page 2 r'

J)

Project: 825635 PLUM BROOK ORDNANCE WE
Manager: Mike Spangberg

Location Code: IT-ABG-BEDGW-O1

Sample Number: BD3006

PURGE RECORD:
Initial Time(24hr) Deptht

(f.)

toWater Eb pH Conductivity Turbidity DissOxygen Temperatun
(mY) (SU) (mS/cm) (NTU) (ppm) (C)

osi;'
! j .

a Ito
I (>-? '

1 ZZ

7 -*t t

4. t Z

:;. z It

-, I - * r

_ qw- 9 7-

- 9i

_/,0

S8.q

•44b.;

b.a

- 5Vz
, (tc>2

. ,cgof
.Wt.
i.f,
. ,I%
* 6t7

1e3 o

.. ,t

2z.q39% e
2. if

cx.(
0. 4V.
0 *0

0.0

0.0O . Co

c'. 0

O. O

/3.e4

/ 3. V7

I 3. F v

Purge Volume

(g2l) I

t

I -

{foIt

________ - + --. *1- -� &

Sample: o4 Zo )-.77. -/b L (oI1- I
��I___-

.Z,3 ofk r &Cz.

L~(,w F~K ~

Logged BY/ Date: LgB/e Reviewed BY! Date: ,; 4s 4LI



K- f
GROUNDWATER SAMPLING FOR

=

E i
*ffiwnwrrc_

Project Number:_
Project Name:
Investigation Site:
RFAtCOC Number:

825635
PBOW Groundwater

Collection Date: j/ Form CompletedBy:
Collection Time: O d , Sm es:_____
Sample Filtered fQ i No):_: _______ f_ _ _ _ _ _ _ _
Weathertremp: Out<G fz4 qc l- I Reviewed By: V)> S ,a-te.

A&, - E%;; -��i -- --

N um Ze r:|P|8| | |-
MONITORING WELL INFORMATION [use top of casing (TOC) for an measurements]

Well Number: "6 sA) j3<124A -6C Outside Casing Dia. (in): Odor: i i reWell Secure (*#eI No):__ Depth to Product (ft): - Vapor Monitor Type:- _ _Well Labelactl1ep No): Total Well Depth (ft): -o. (>' .Vapor Monitor SIN: r- /Well Condition: ( i Depth to Water (ft): -- t -Reading (ppm): I ) - -/
Screen Helght: ,fi Water Column (ft): 7, Remarks: _ W C 4f i rCasing Type: C}, C i()L Elev. Ref. for Water Level;__

%'- MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volum r In Casin Gallons/foot - 0.041 x d2

, where d Is casing diameter In inches * (0.041 s (.. )7Y) _ _- _ ga/ift
Well Volume (gallons) a Water Column (ft) x Gal/ft ft x Gal/f = gallons

Volume of Water In Flite, ck: Gallons/foot - 0.041 x (D -d2), where D Is total borehole dia. in inches 8 d is casing dia. in inches = 0.041 x {... - tY ) = _galm
Filter Pack Volumn (gal) ((Screen ht l+esser of 2 ft or water column) x galf) x porosity (0.3)1 ((Screen Height Rft +t) x gal/f) x 0.3 = gallons
Purpe Well Volume: Purge Well Volum Elter Pack Volume * Well Volume *___ gal + - gal a* __ gal

_I x Purge Well Volume (gal.) 2 x Pur l Volume (gal.) 5 x
IfVlme(.,..xPrg'iklVoue( 3xugWI~~m(8.) ,xugWlVl xug~ I~~m (a-

I I i I
Purge Cycle Time (24 hr) Depth to Water Conductlvlt pH Eh Temperature Turbidity Diss. 02 Purge Volume

Units: Feet umhos/cm Stan nile ppm 'F NTU ppm gallons
Purge Vol 1

Purge Vol 2 
__L 7,, _ _ __

P u rg e V o l 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Purge Vol4 .4__
Purge Vol 5 _ __
SAMPLE 

. .
=

SAMPLE ANALY IFIAL INJtI1114vu I ZVN
Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Contalnerps) Requested Analysis Method Sample ContaIner(s)Nitroaromatics Mod. 0330 2 - 1 LIter Amber Glass Total Organic Carbon sm 2 .40 ml Glass Vials Nitrate 3632 1 - 1 Liter HOPE$" NoI A

TCL Volatile Organics 5030182509 3 - 40 mL Glass Vials Total Cyanide gsooAm2 I .1 Liter HDPE Sulfate | 753 A Sample for alkalinity.TCL SVOCs 3510C 1 2 - 1 LIter Amber Glass Hardness 130.2 1 - 250 mL HDPE Tot. Suspended Solids 1602 chloride, nitrate, sulfate,Total TAL Metals 300SA/6010a 1 - 500 mL HDPE Alkalinity 30.1 1 . I Liter HDPE 5e"*A Total Dissolved Solids 1*60 TSS. tS. and turbidity_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I 
I__ 

_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ co m b in e d In o n e 1-lIte rDissolved TAL Metals i 1 - 50 mL HDPE Chloride 32S.3 Turbidity 180.' HDPE container.

. .. .......... I.. 1. ... I.- ..... I .., .... . ..... . . .... ..111. 11 �



INTERNATIONAL
TECHNOLOGY
CORPORATION S-- Sample Collection Log

page I or k Z.

Project: 825635 PLUM BROOK ORDNANCE WKR
Manager: Mike Spangberg

RFAI/COC Number: fi3i'. "osai Sx-, ;- -.
_ -f

Location Code: IT-ABG-BEDGW-01
Sample Number; BD3006 t

Sample Name: PBOW-01-GW-IT-ABG-BEDGW-001-BD300

Collection Date:
Collection Time:

iokh-o
I -- -;

it,,
Start Depth:

End Depth:Sampling Method: LF
Sample Type: GW

QC Partnem.

(TB) Tf iao S3 1 i A

.Sample Purpose: REG Sample Matrix: WATER

Sample Team: . / 2
(ER) (F8) _

-
.__ __

. . _ _

Containers
Analytical Suite Fit FrtnQty Size Units Type
V O L A3 ;: : . N A :3 - 4 0 E; nl. r a L G V I A Li . . P

ERPIMS Values:
Sacode:

Lot Control;:

METAILS3 WF :Y., D: I ;:)50 mL HDPE -:. :

iMETALS3-W7 I So -YE a9 L HDPE
i-- A IDIV C ; on I trl-!-

.......... .............. ........ ....... .... ... .. .. .. ... .. . .

-, N ~ . i zG " iiL 3 E

.CYA E : : N :U 1: 1h000--mL HlIDP . : : :- .

NNITRATE N 1. 1 L HIDP~k ::

Sm - Nil I LITDPE ______

TD5 �1 i I LliI�P�

� i 1 I L n.ui�

---A

T U BIS .1 : N : I I : I L 1 PE

Comments: �L, -/� . � -�; 61-1
NI I

Sketch Location:

Logged BY/ Date: a0 tU / Reviewed BY! Date: §-4) ; /



INTERNATIONAL
g TECHNOLOGY Page 2 '

~CORPORATION.i Sample C'ollectionL Log
Project: 825635 PLUM BROOK ORDNANCE WK

Manager: Mike Spangberg

Location Code: IT-ABG-BEDGW-01

Sample Number: BD3006 It
* A(> W." 14 -- 7.2' Ths t F P8l sid4 0

R10541fi w hs4- 41V

PURGE R.
Initial Time(

! ,3

141L

Sample: i Cq,~

ECORD:
14hr) DepthtoWater

(rO)
Eb pH Conductivity Turbidity DissOxygen Temperature Purge Volume

(mV) (St) (mS/cmD) (NTU) (ppm) (C) (gal)

*7. I '

7.01

.7. 1;

I . I 1

~1.,1
1. It,

7. t

7.1

'7.,1
7103

- 5-0

-S7

-52.

-s-I

WI' 1 &V
A0 1Pf,'*,9Ws

i.
k.3

9.6i

.5A9

sr, T.)

fs .'aO

o .qvi

I. ti1 q

C. 'el3

0. fg

D. InO
0. ~r '0

eu..

qu.q

14. (.

77 A

s. sq

S.. it

.5-. ;I

0.'?

0. S
1. o
o. i-

0, 7*L

,. #t

1q. I

I ).q

Jg~t

13. 1

I I fs

'3.7

-k ,c4cc,. s

3.17J

_/I
5~g9d SI-5-1 1£' ' I (FI.; Ij ;

Hi S 1 ea

Logged BY/ Date: R wD", i lefl,/- Reviewed BY/ D~ate: '\)" tcize d/
, . . . . .



INTERNATIONAL
TECHNOLOGY

I CORPORATION Sample Collection Log
Page I of 2

Project: 825635 PLUM BROOK ORDNANCE WI
Manager: Mike Spangberg

RFA / COC Number: P O7 ____ soc -t -/

Location Code: IT-BGS-BEDGW-001

Sample Number: BD3007

Sample Name: PBOW-01-GW-IT-BG8-BEDGW-001-BD300

Collection Date: BUZZ &-,a /

Collection Time: / 2z
Start Depth:

End Depth:Sampling Method: LF
Sample Type: GW

iutners:

,B) - (ER)

- I z . )

QC n

Sample Purpose: REG

Ml -

Sample Matrix: WATER

Sample Team: i' =14/J
I,

Analytical Suite
Containers

FIt FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Controlg:VOLATrLES3 N A ' 0 m : V A ,E

~ S E M V O 1 T I L S 3 B . ' 2 I - A m G a s

IM ETALS3-W F N E . 50 LU P

r . R D N S N 1 2 5 0 i n L :H D P E

ALKALINITY N V I 'DP

JrM

ISU LFATIE: I I D? :

~T D S - N . ' ' P E ~ '

'TS S ' ' N
�- ,, - 5,�-y 1,4

' '. ,f � I N , , 1; �.;V i-",-�'TURB I '11: j*- ": ... X. I.V:",

Comments: tjro. .0 0 -) -- 4C-: z �(./ -/- , O., , z O
__

Sketch Location: 5, .c Tic

Logged BY/ Date: . R ee B D . KVRevieivedBYI Date.. 4".� (rlo?-k I



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 2 of ^ .

Project:

Location Code: IT-BG8-BEDGW-001

Sample Number: BD3007

825635 PLUM BROOK ORDNANCE WE<
Manager: Mike Spangberg

L ;uw ~ 5(,: Avkr

I PURGE RECORD:
Initial Time(24br) DepthtoWatcr

(ft)

Eh pH Conductiity Turbidity DissOxygen Temperature

(nv) (SU) (mS/cm) (NTLl) (ppm) (C)
Purge Volume

(gal)

011 iT
, _ W

(eoS

.Z/0

,f n Io

e . q5-
4.ys
,,. 14tl-

1,, 1. / -

1331
-33,

- 53

/Z. 60
f2. 0
I I.1 6
1 5.0Z
, .of

31,0

3.s63 -5`
3. 7,
5. >t-

s-u
0.0o. q

6 . 0

0.0
0.0
o . I0. 0

/q37-/
i3.OO

r ? . f '
/ Z.7

Z/St, 4e/p.

I

§v -I/M
17 " 11,1

is lt

4I
i

,�Avrm -%-
0

�� I

�z .47 15.."
Y-11n �-

V L.*--

4 I- 4 I. V .- 4--

Sample: I-531 3. .5 0v0 (2: t5

kq hfkr {

Logged BYi Date:
r-

Reviewed BY/ Date: t%,/*. 4w4 (o;IGi



f (P.
GROUNDWATER SAMPLIN4? FORM-Q��

ni coPAl

Project Number:
Project Name: PBOW
Investigation Site: E-G6
RFAICOC Number:

825635
Groundwater

Collection Date: -5/&Z7/a Form Completed By: ).
Collection Time: Sampler(s): l a. 5/re/C
Sam ple Filtered -l o)I : _ _ ___ __ __ __ __ __ __ __
Weatherffemo: 0,A,/,. t1,,, I, i-- , Revleweid Rv: I 1. k ,

S am p le _ _ _ _ _ __P_ _ _ __B_ _ _ _ _ _ _ _ _ 
[ M7~|ambee jPIB°I] E 1 [-I 6T 16L b -I BD ET S -WPB O - 0 - FG W J -Number; 

l 1 8 I
MONITORING WELL INFORMATION (use top of casing (TOC) for all reasurementsl

Well Number: 1.;-o ' Outside Casing Dia. (in): . .. Odor: -t*U _
Well Secure I No): _ Depth to Product (ft): -- Vapor Monitor Type: CPIP 1A
Well Labeled No): "M{ -j faup TotalWell Depth (ft): 7 ' Vapor Monitor SIN: I
Well Condition: G acd7  Depth to Water (tt): - Reading (ppm): z, rL.
Screen He0ght: /'5IO_ Water Column (ft): , 4 Rernarks:z4, - ,Z , _ C;Ž, ,;'
Casing Type: ,-5c1,. )t rLJ _ Elev. Ref. for Water Level: _

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Voluof Water In Casins: Gallons/foot = 0.041 x d2, where d is casing diameter in Inches - (0.041 x l )) - gaURt

Well Volume (gallons) v Water Column (ft) x Galft = _ ft x _ _ GaL/ft = - gallons
Volume of Water In Filter Pac allnsfoot 0.041 x (Ox- dl). where D is total borehole dia. in inches & d is casing dia. in inches - 0,041 x (( Y - _ Y ) _ gaUft
Filter Pack Volume (gal) = ((Screen Height r of 2 ft or watr column) x galtl) x por$lty (0.3) a ((Screen HeIght ft + ft) x gal/tf) x 0.3 gallonsI -P-- , ,_ ._ __ _
Purae Well Volume: Purge Well Volume = Filter P e Well Volu gal + - gal = - gal

I x Purge Well Volume (gal.) 2 x Purge Well Volume ( q rUMotne (gal.) 4 x Purge Well Volume (gal.) 5 x Purge Wel Volume (gal.)I. I _ I- .PrgeWl Vlm Ia.)
I I I t 1 / I// -- I

Purge Cycle Time (24 hr) Depth to Water Conductivity pH -h Ta perature Turbidity DIss. 02 Purge Volume
Units: Feet umhos/cm Standard Units ppm eNTU ppm gallons
Purge Vol 1I._-________

Purge Vol 2

Purge Vol 3 _

Purge Vol 4

Purge Vol 5 _

SAMPLE
_ _ . _____ _I

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Contalner(s) Requesled Analysis Method Sample Container(s)

Nitroaromatics Md. a33 2. I Uter Amber Glass Total Organic Carbon sogm 2 - 40 mL Glass Vials Nidrate 3532 1 - 1 Liter HDPEs-NJIA
TCL Volatile Organics so3/826os 3 - 40 mL Glass Vials Total Cyanidte sotoAIIoI i - I Liter HOPE Sulfate 37s.3 A Sample for alkalinity.
TCL SVOCs 35172 2- 1 Liter Amber Glass Hardness I302 1 - 250 mL HDPE ToL Suspended Solids 1602 chSotide, nirate, sulate,
Total IAL Metals 1m 500 rL HDPE Alkalinity 310.1 1 - 1 Liter HDPEs- N-A Total Dissolved Solids * TSS. TOS, and turbidity

Dissoived TAL Meb.s 301tSK~t08 1 b 500 mL__________ _ _ _ __ 325_ .T 1com tined in one 1-a lterDissolved TAL Metals 30051oB0 I -500 ml. HOPE Chlor ide 325.3 Turbidity 150.1 I HOPE container.W MZ D .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

11 ~ - 11 -I - . I - . . - - - I . - - ~ . 1 I I 1 I ... I - .. . "I .. .-..- . . I - - I ., -- , - - -- -

I



INTERNATIONAL
1l1 TECHNOLOGY

CORPORATION
Page I of 2

Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE ATI

Manager: Mike Spangberg
Proji

RFA / COC Number: &30oW looD01 ST-K 7t-

Location Code:

Sample Number

Sample Name:

Sampling Method:
Sample Type:

QC Partners:

(rB)y-gT3 o( .4

IT-MNTA-BEDGW-001

BD3008

PBOW-01-GW-IT-MNTA-BEDGW-001-BD31

LF
GW Sample Purpose: REG

(ER) _ B)

Collection Date:
Collection Time:

Start Depth:

nid Depth:

t0fl¶ 102.
, , _

3 D.(
33 . 0

Sample Matrix: WATER

Sample Team: if. o kA 'tYrrit

ERPIMS Values:
.Sacode:

Lot Control#:

C,.;

Comments: _\ I.
I.

Sketch Location:

.

Logged BY/ Date:Y)~ I l/i A Reviewed BY / Date:,)v- 4 1 !



INTERNATIONAL
TECHNOLOGY Page 2 or 2-

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WIK

Manager: Mike Spangberg

Location Code: IT-MNTA-BEDGW-OO1

Sample Number: BD3008

L. FKJ R44V4
A- 04. Q "K

T 51 Ptd

PURGE RECORD:
Initbal Time(24hr) DepthtoWater

(ft)
Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume

(gal)(mv) (SU) (uSlcra) (NTU) (ppm) (C)

I OKW
tiZ

I eS30

0 i15

ein

' 10 I
It~

3d.1.l

$Q 0 -/

It,.44

4C.41

30. 4S

30, 4j

),0.t49

K 370
- 345
-3tuS
-i10

- 371

- 37(1

-i77- 3%

3 f7

-SI'

-4

- 's%

ii.q8g
1439ii
23. q 0
jI .q 2.
I 3. S Z

I 3. 9e

13.7 sr

W. I

14. 3q

(42,

i- 7 X ..

q. 40

q.vl

q. 2S

S. (

1-. -,4
9./ C5, A
si i

IJOs

tl v

4#?. 0
J o 3,

I2.9" L

jq53•.O1 '

tl9

1i40.0

11,55-

o .o

o.sJ
0. eV

V."
C."s

0. eV20,w

0. "

0. "-0.h6

o. e
C. "

Ij

I

�j
��r

/1.0
Aj, 2.1S.)
05. 3

17.0

17.3

f'7. 7

18. I

IV. 4
f. S-

iLsamplF. i I G o I --
I . 11'f. 7V i . l'Is.c7 C."

- 1.

N i 0l /
1 u1*

LB -ate .

Logged BYI Date: >~44a 10/ I.V-,

-

I

Reviewed BY! Date: Nt)"; 4 . I1C3/a 1



r'
GROUNDWATER SAMPLING FORM

ITC9 tOAT0

Project Number:_
Project Name:
Investigation Site:
RFA/COC Number:

825635
PBOW Groundwater

Collection Date: (tlb/o/
Collection Time: Ioto
Sample Filtered / No):
Weather/Temp: s ac

Form Completed By:. /Jr/ST
Sampler(s):_ b.&

,

Reviewed By:
Sam ple JP 8 0 W - 0 1 - G _ _ _ _ _ _ F F hNumber: I-E E -I I I I1 I I b 3 0 Il1 01 1 - m

MONITORING WELL INFORMATION [use top of casing (TOC) for all measurementsl
Well Number: /4 jtTA -PE5bh- -Qtt Outside Casing DIa. (In): Z_ Odor: 'J,5
Well Secure (Yes / No): Aog 3UN L,, LDepth to Product (ft): . Vapor Monitor Type: PID I VRAE
Well Labeled (Yes I No): IVo Total Well Depth (ft): ,Y -VaporMonitor SIN: 4qSI /
Well Condition: 6__ __ _ Depth to Water (ft): 30.2q Reading (ppm): /Zm) :j >say
Screen Height: l¶ Water Column (ft): 3.7I Remarks: ksl FoQ sI
Casing Type:_ Elev. Ref. for Water Level: L P( tj 1 (

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casing: Gallons/foot = 0.041 x d2, where d is casing diameter in inches = (0.041 x -12 _Y) * gal/fl

Well Volume (gallons) - Water Column (ft) x Gal/ft ft x _ GaVft = gallons

Volume of Water In Filter Pack: Gallons/foot 0.041 x (2. d2), where D i total borehole dia. In Inches & d is casing di, in inches a 0.041 x (If 2 _ ( ) gaft
Filter Pack Volume (gal) s ((Screen Height +lesser ot2 ft or water column) x galit) x porosity(0.3)= ((ScreenHeight . 114 11)x . gal/t gallons
Purge Well Volume: Purge Welt Volume = Filter Pack Volume . Well Volume _ galot + gal * _ _ gal

i x Purge Well Volume (gal.) j 2 x Purge Well Volume (gal.) | 3 x Purge Well Volume (gal.) | 4 x Purge W ciga l ) 1 5 x Purge Well Volume (gal.)t I - IL---I I I
Purge Cycle Time (24 hr) Depth to Water Condurt Ifty pH _ Temperature Turbidity DisS. 0, Purge Volume

Units: Feet umhWcrh is ppm OF NTU ppm gallons
Purge Vol I _ _ _ /h __
Purge Vol 2_

Purge Vol 3

Purge Vol 4

Purge Vl.
SAMOE

- __£ .
_ - _ - - - - - - _

SAMPLE ANALYTIGAL INI-UFRMATIOU
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Contalner(s)

Nitroaromatics Mod. 820 2 - 1 Uler Amber Glass Total Organic Carbon gom 2 . 40 mL. Glass Vials Nitrate 3532 1 - I Liter HDPEs- NIa A
TCL Volatile Organics 5M '260w 3 -40 mL Glass Vials Total Cyanide 901=(901t 1 - I Lter HOPE Sulfate 3_5_3 A. Sample for alkalinity,
TCL SVOCs 310c r 2 - 1 Liter Amber Glass Hardness 1 3r2 1 - 250 mL HOPE Tot. Suspended Solids 100*2 chloride, nitrate, sulfate,___Rzw 

TSS. TDS. and turbldft yTolal TAL Metals 3%SA5 1 - SW mL HOPE Alkalinity 310.1 1 1 Liter HDPEt"-A Total Dissolved Solids 106.1 coS oSe id turbidityTotlv TA L Melais ..Jst4TM.. 1_ _ -SW combined in one 1-literDissolved TAL. Metals -00A 610 I _ 500 ML HOPE Choie353Turbidity 180.1 HOPE container._ _ - LZAm 
__oie 1 3



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log Page I or 2

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

RFA I COC Number: Aloi c) t 'Lb'
I --Sr -L - ^,I -- '. -, - a f ntt- 0Locanon Coade: T N - , Collectvon Date:

Sample Number: I , of -(tJ ' - 6 6 ) -0 4D3-iCollection time; _r. S5-
Sample Name. fo:3°'4

Sampling Method. LF
Sample Type: GW

QC Partners:

(TB) TBo -j I (ER)

Start Depth. 0le
End Depth. /5; .0.

Sample Moarix: WATER

Sample Team. -I __

Sample Purpose. REG

(FS) ~
. . _

ERPIMS Values:
Containers

Analytical Suite Fit Fnn QIy Size Units Type Sacade: _

Lol Control#: ___1 3V I I I3 0 1 1L...L Zr

SEMIYOLATILESJN l� 2 I' .L Amb. Glass

. VoS v E N C ' I . . : 1 . L A r n.G.a s
' ~ L 1 LT - 1 - v i i i j u j n i r jj3

_ . _ . - a --- --

HARDNESS N F I '25'0 MiL". HDPE

ICYAN1DE' U w100 w H`
~ALkA m I*lTY N!-1 1 1 L H E

Ni 1 '1 '1,io IIDP
:__ * v . : . . 4 1 . . . .: �: �..; . .: -- ,-,�.-.�,: 11- =". ", . I

I' C - I '* I4I7�I�
..... . ... . I- � - 1. - . . . -. 11 ... I...... - I... � j . - - ... I... �, � �.. I .

SULFATE _ N . 1 < 1 "L D I *'
.

_

77777777flPE' 7"

'� v 1 1 1 V flfll'V

, 4t . I ;:- . I

Comments: -- 11411" -A-4-ott-

Sketch Location:

r; &A

Logged BY! Date: ' 4.9 /, Reviewed BYf D/te _4 k ,6



INTERNATIONAL
TECHNOLOGY

CORPORATION Sample Collection Log
Page 2 of 2 ,

K)

Project: 825635 PLUM BROOK ORDNANCE WI(
Manaper: Mike Spangberg

Location Code: ) Y%-*&- tZoL b w

Sample Number 31

I'�k 5-L 4 4.,) � �� s " k3 AJ14J

I PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity

(msV) (SU) (mSIcm) (MTU)

DissOxygen Temperature

(ppm) (C)

/4 5/c
'("05-

Sampl I

(ft)

C1si
q~. 5S53

11, 5-1

q.0

L/ 4 3LI.57,

-ZLO

'. Z.?z

-5S- 71

/ /

j/ 53
1 1 1q

,1£$S

* V' I

. 0%C

. 4SI

J 6, ?

(.'ts

2.t3

0

0

0

10-0

0 0

o *', 0 ,

: o . C

tJ3* zl~
/3,°ll

it .I

/Z- St1.

ii, Y-'

- Purge Volume I

(gal) ,

~i
I i

I

,2C0 oc o

-4 4

1 q-(J II -Zi- //2 Z.z 2 3 6 o. o 12 .•y
q, 4 q qHC4-

Cj 1 - /#/ a_ C K Z I ( r- I 0'r,5 -Iv- '7 ); 101 4C

W4 F-'H 5f- Avr(

Logged BY/ Date: Rve d DI.ReviewedBYI Dalte. b"' 44.&; ,



( C (GTLGROUNDWATER SAMPLING FORM

E9i Project Number: 825635
Project Name: PBOW Groundwater
Investigation Site: r
RFA/COC Number:

Collection Date: te:7/__oForm Completed ByB
Collection Ti m:1 r sampler(s): m:/ - ;r ek.
Sample Flltere No): __ _
Weatherrem Reviewed By:_4 y p -I .-

Sample r[ P B I O _ -'1Number: P F--- 1 i I 1 1 - - -_I I- 1

MONITORING WELL INFORMATION (use top of casing (TOC) for all measurements)Well Number: Outside Casing Dia. (In): _ Odor 8
Well Secure e No): Depth to Product (ft): Vapor Monitor Type: f6Z RWell Labeled e) No): Total Well Depth (ft): 9_. i> -Vapor Monitor SIN: D- I LtL .Well Condition: Depth to Water (1t): 4. C - Reading (ppm): _ I H 5 0 lScreen Height: . ° Water Column (ft): Y' I . g Remarks: p eCasing Type: 0 Elev. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casing: Gallonstfoot = 0.041 x d2, where d Is casing diameter In Inches = (0.041 x ( _Y) gall/t

Well Volume (gallons) W Water Column (ft) x Galfl It x _ GaU-t gailons
Volkimp~~~~ 

_f WfrI if,--A.--2N

I-
-1

Woueo aerI itrP ell Voilumse (aln)= Wae Colum (if xn2 Gal/f .= ft x _ _ *al/if gallons

",'.f*' I A U.U Mr -Xd-r1. wnere u is uai boreno dia. in Inches & d is casing dia. in inches * 0.041 x ((. .J k2 ) Or g5al/ft
Filter Pack Volume (gal) u ((Screen Height + lesser of 2 ft or water column) x gal/if) x porosity (0.3) = ((Screen Height i fl + ga U H) x 0.3 5 gallons
Purge Well Volume: Purge Well Volume a Filter Pack Volume 4 Well Volume * gal + - gal * _ 1u

1 x Purge Well Volume (gal.) 2 x Purge Well Volume (gal.) 3 x Purge Well Volume (gal.) _ urige Well Volume (gal.) 5 x Purge Well Volume (gal.)
I I I -1 I - ----

Purge Cycle Time (24 hr) Depth to Water Conductil ity El Temperature Turbidity Diss. °2 Purge VolumeUnits: Feet |-ndard Units ppm FNTU ppm gallons
Purge Vol 1
Purge Vol 2

Purge Vol 3
Purge Vol 4
Purge Uo

SAMPLE
= J

_ SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Container(s) Requested Analysis -Method Sample Contalner(s)Nilroaromatics o-. 5330 2 - 1 Liter Amber Glass Total Organic Carbon sos | 2 - 40 mL Glass Vials Nitrate 353.2 1 - 1 Liter HDPEs" Nol ATCL Volatile Organics 5030152os 3-40mLGlassVlals Total Cyanide OOAM1290 11 - i Liter HOPE Sulfate |_3_53 A SamplforalkalnIty.

A. . Sapl fo aklnt.TCLSVOCs 350C} 2- 1 Liter Amber Glass Hardness 130.2 1 -250 ml HDPE Tot. Suspended Solids 16Oz2 chloride, nitrate. sulfate,
Total TAL Metals 30c0 i - 500 ml HDPE Alkalinity 3101 | 1 - i Liter HDPE" Now Total Dissolved Solids | s .1 TSS. TDS. and turbidity

-- _______combined In one 1-literDissolved TAL Metals 3D0A=*6 1 - 500 ml HDPE Chloride 325 1 Turbidity is'- HDPE contalner.
.Ao 

ubdt



INTERNATIONAL
TECHNOLOGY
CORPORATIONt} ~Samwple Collection Log

Page l of 2

Project: 825635 PLUM BROOK ORDNANCE WI<
Manager: Mike Spangberg

RFA / COC Number: er o '- 4 v S oq -K JI V%/

Location Code: IT-TNTB-BEDGW-001

Sample Number: BD3009 R
Sample Name: PBOW-01-GW-IT-TNTB-BEDGW-001-BD30

Collection Date:
Collection Time:

/0 ._ a I

/Z : o o

Starn Depth:

End Depth:
S

Sampling Method: LF
Sample Type: GW

, . Z _

Sample Purpose: REG Sample Matrix: WATER

Sample Team: II. 6dt3 /I. Sirt4 _
QC Parmers:

tTB)3 1 . S aQ (FR) (FB) -

Containers
ERPIMS Values:

Sacode:

Lot Conirol';:

N Nitil: N , 1, , L
_ _ _ _ _ _ _ _ _ W2 LV

I i .: . 1 : I': . .. . I . , ' P . .... I.... . i-, I , I - - .

Comments: K - 5hlw hS/64s - a,1
------- ----- r-'

Sketch Location:

:

Logged BY1 Dazte: #1. k kd., lelskr ReviewedBY! Date: bjj4" tle*(-



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 ofI' ,'

Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE WE

Manazer: Mike Spangberg

'' if

Proj

Location Code: IT-TN'TB-BEDGW-OO1

Sample Number: BD3009 R

LO, fis" KO^4W ' 4d t- 5bd "-l

PURGE RECORD:
Initial Time(24hr) DepthtoWater

(ft)
Eb pH Conductivity Turbidity DissOxygen Temperature

(mY) (SW) (mS/cm) (NTU) (ppm) (C)

Purge Volume
(gal)

,

I/-vs.I

A.- !
- Tu

-73S

Ito?

_l /

ot. I£

IQa
L .. It

7.,7 2.

-. % -4e

7. I kn

Yw'14.7

-f .-7

6.9

V. 2
Y, 2

__c 'I

I . v 00.00

10. 0 3

rOoIV .-J

11Z.S s r

/ 2. S

/Z .S3

rt_ _eCg
iz.4qQ

/ -I
,.,

L,9
2 4id
J'-. L w

Y.o

IC

I
.

Sample: t'" 4.33 2,2Z. 3.79 3. 1 Iz.,(q /,"e.#.
. , ....

Logged BY1 Date: gIk 41s) Is-/ uc ( Reviewed BY! Date: k%,y 4.a tt



I

INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of 2

Sample Collection Log
Prjet: 825635 PLI
io t Manager: Mike Spang

RFA

Location Code: IT-TNTB-BEDGW-002

Sample Number: BD3010

Sample Name: PBOW-01-GW-IT-TNTB-BEDGW-002-BD30

JIM BROOK ORDNANCE Wh'
berg

J/COCNumber: PvI-N.7rL-gc '

Collection Date: 2/Z2& I
Collection Time: OAPrn

Stan Depzh:

End Depth:
1q9.,

Sampling Method: LF
Sample Type: GW Sample Purpose: REG Sample Matrix: WATER

Sample Team- Z d/QC Partncrm:

(TR)T - (ER) (FE)
,

Containers
Fit FrtnQty Size Units Type

ERPIMS Values:

Sacode:

Lot Control#:
Analytical Suite

IVOLTJLS "..<'N A- .3 "40 niL GVIALS

SEMrvoL S3N B ' 2 I. L Mnb.:ia

EXPLOSV N C'] -h -. A L AmVI s.

METALS3-W-F . 1) .D1 :50 ml-;DPE

MTAMS-W iNt I 50mH

ALKALNITY -N-1' ED

-CHL'ORIDE ':I I~I~LMP
: ,FTRATE ? E1 I" - , :L DPW :

SULATE ::^. 1 i -.1 ..L HDPE

TDS $1 : 'I L;lDPE<

TS .I 1; :L: DPE. " - ^
i-M - 5&f¼4

jIRBRSA ~ I'~,1 L DPEV -

Comments: ,U P � > IT 'T Mft-tA. M. C.,,. rf. Yle. pc"c \ nrj^i^
J (J

Sketch Location:

K,.

Logged BY / Date:,:-O .. P r Reviewed BY! Date: N 4- /4& I4-0 I



W INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of 2 ,..

Sample Collection Log
ct: 825635 PLUM BROOK ORDNANCE WK

Manager. Mike Spangberg

J

Proji

5 V,-rj - 8&0&W -OV1
Location Code: Nff&MWV6M A~/z 7#7

Sample Number: BD301P

L"', SPliz

PURGE RECORD:
Initial Timc(24hr) DepthtoWater

(It)
Ell pH Conductihity Turbidity DissOxygen

(mV) (SU) (MS/cm) (NTU) (ppM)
Temperature Purge Volume

(C) (gal)

10,9 15

3i°
It)8 ZS

-r i _ _- �1

7.SI
7,5Z,

7s53
7,1

)3.,8

3.65

L0.'71
l?,'73

0.8/i
0, 81 8
0.816
0, sI0

o.C 1

0.03,7CO)
-4, (o)
a&? q (0)

11.80
Il.n
11,53

tl.s

U
0.0

0.0

+

Sample: 0S30 I13,7ZI 0O.30 I-1Sd Q. G j (I .4e

Ui

Logged BY/ Date:
Ji ,Ae 1d

Reviewed BY/ Date. X/4g- ltlA*'



C'
GROUNDWATER SAMPLING FORM

0TCROaT0

Project Number: 825635
Project Name: PBOW Groundwater
RnvestCgatlonzmtber: _ 7- r
RFAICOC Ntimber:

Collection Date: vz x/' 5o J
Collection Time: el
Sample Filtered (Yes I No):
WeatheriTemp: r

Form Completed By: y ,7L: 4
Sampler(s): j ) //V src

X 
, .

M...- k -,t V- . --
ne1fvlewe Dy:t 5_, Us

- - - - - - . I 1- - . - -
I -- D; I .JISample 
-TWNmber: I PIB IW-01- G I W lrb Ir II-lo-k l 1_ : , ,, ., , |, .,s, I- W I 1-,o 7 - [TT

MONITORING WELL INFORMATION (use top of casing (TOC; for an rmeasurementsI
Well Number: 9-,oa Outside Casing Dia.(n:Ry Odor: ficS S PW
WQIll Secure ( No:_ Depth to Product (ft): _ _Vapor Monitor Typ e :
Well Labeleoids No): i ' Nfrjr Total Well Depth (Rt): 2 * -Vapor Monitor SrN: t ply S7/ I J73
Well Condition:fs ¢ iDepth to Water (ft): If' --Reading (ppm): o.o I S >
Screen Height; (o ' WaterColumn(ft):_ i.4 Remarks:YP -40;XLSe) A
Casing Type: 10- Elev. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volum Water In Casino: Gallons/foot * 0.041 x d2. where d Is casing diameter In Inches = (0.041 x ( 2 ) gal/ft

Well Volume (gallons) a Water Column (if) x Galf ft x Gal/it gallons

volume or water In Filter Pack: ol S 0.041 x (iY- d'), where D is total borehole dia. in Inches & d is casing dia. In inches = 0.041 x (L 2  / ) a ), gal/ft
Filter Pack Volume (991) = ((Scree n ftor water column) x gal/ft) x porosity (0.3) = ((Screen Height . iRf+t) x galflt) x 0.3u gallons
Purne Well Volume: Purge Well Volume A Filter PL~a-Ve e + Wel Volume a gal + . gal ____ gal

1 I Purge Well Volume (gal.) 2 x Purge Well Volum e l 3 x Purge Well Volue (gal. i 4x Purge Well Volume (gal.) x Purge Well Volume (gal.) |_ I I -.-_
I I I I

Purge Cycle Time (24 hr) Depth to Water Conductivity pH / Te ture Turbidity Dies. 0 , Purge Volume
Units: Feet umhos/crn Standard Units ppm NTU PPm gallons
Purge Vol 1

Purge Vol 2

Purge Vol 3 _

Purge Vol 4

Purge Vol 5

SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample ContalnerIs)

Nitroaromatics mw. 9330 2 - I Liter Amber Glass Total Organic Carbon 900 2 .40 mL Glass Vials Nitrate 3532 1 - I Liter HOPE'^ A
TCL Volatile Organics 5030 s2ea6 3 - 40 ml Glass Vials Total Cyanide $010AM012 1 - 1 LIter HOPE Sulfate ____3__ A. Sample for alkalinity.
TCL SVOCS _ 35tC t 2 - 1 Liter Amber Glass Hardness 1302. 1 -250 mL HOPE Tot. Suspended Solids MA02 chloride, nitrate, sulfate,
Total TAL Metals I - 500 mL HOPE Alkalinity 30.1 I - I Liter HDPEs" "MaA Total Dissolved Solids | 0 TSS. TSDS and turbidity

D...otv4d TAL Metals 300s~e1 0rs __________________ ___ -_ _ 500_ m H D E| C l rd 32 3|com bined in one 1| EiterDissolved TAL Metals 30SA0 10 I5 00 ML HOPE Chloride 325.3 Turbidity ISI HOPE container.t7U7a-

K



INTERNATIONAL
TECHNOLOGY

i -_CORPORATION
CT Sample Collection Log

Project 825635 PLUM BROOK
Manager: Mike Spangberg

Page I of 2

ORDNANCE WK

RFA I COC Number: (dc%-. (o to r s rt - IX 2.
Location Code: TNTB-BEDGW-003

Sample Number: BD3038

Sample Name: PBOW-01-GW-TNTB-BEDGW-003-BD3038-

Collection Date: lo - -a I

Collection Time: o S .;

Start Depth: - s

Sampling Method: LF
SampIC Type. GW

Etnd Vepth:
Sample Purpose. REG

QC Panners:

(TB) rri 0t Oro; A

Sample Manrrx: WATER

Sample Team:
(ER) (FB) /

Containers
Fit Frtn Qty Size Units TypeAnalytical Suite

-1VOLATILES3. N A 3 40 mL GViAL4SEP

K>'

SEMIV0LATILES31N..' 2 1 L ;Amb. lass

IEXPLOSIVES N C: -1 - L AmbihGlass .- :-:
AI3-W,-Fx Cy I) 1 :500- nmL HDPE .-

P . H

H1ARDNESS N.J120 nLf)P

LToc- N G 2 40 ni GVIALSEP:

CYANIDE N -H I 1000 mL HPE -:::
.L AINT , .... ........ .......DP........ .. ..

W - _ . ,. ... . . ... .

NITRATE:: -- 9...i 1'. ' 2L DP;'.' ... ' .
SULFTE: -- HDPE 1- . . - --

TDS:" .. -;. - :1 0.I - DK .: g

ERPIMS Values:

Sacode -

Lot Control#: ___

JJ

ITSi N:0.- . 2t i l I . ..- L DPE . : .

IT V R B 180.1 N - I I1 0 I L: H DtP E - 1t e-

9-

Comments:
. I -&OC- - 0 la -3

Sket-h Lo-t io-:

Sketch Location:

LoggedBY1 Date: fi"L 1019/01 Reviewed BY/ Date: I k jo ,)zkki



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of0'.

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WI<

Minager: Mike Spangberg

Location Code: TNTIB-BEDGW-003

Sample Number. BD3038

Cdq - CV > t, V- /a Ot-c _ 4-V 6c r a a-

QQed z,.. L-( $ - 43 V p6

14 C Q V'J a; ,R a -

r�u.x-,J, met -
.-L ( .-L f,

.PURGE RECORD:
Initial Timc(24hr) Depthi

(ft)
toWater Eh pH Conductivity Turbidih DissOxygen Temperature

(mV) (SU) (mS/cm) (NVT) (ppm) (C)

Le 44e ck L

Purge Volume

[$1) 1 7(gui

I

~I

.
. .

31.2 5.

NeoVVcJM I VI f| rvla+ ( _J-11K

., CRf¶Ai
0eTh

"V.

4 ______ _____-. ________ _________

Sample: I 0' LO0

A~4t t 'f 3v.qi

Reviewed BY! Date.:>.4 z # '- 4Logged BY/ Date: Lk #4,s J/0/001



(- (:

GROUNDWATER SAMPLIN&l-tORM

_ tolION*.. bOG3q

Project Number:_
*Project Name:_
Investigation Site:
RFAICOC Number:

825635
P80W Groundwater

Collection Date: /, _ - I
Collection Time: o s :y o
Sample Filtered (Yes I No):
VieatherJTemp:. / , t- /- - '1-1

Form Completed By: 4y.41L',
Sampler(s): A1- - /AJ I

_ s

aeviownrl ki-u 1V\ - iV
.- - '-'e ~ t< 7 V',,,,tSample_

Number: IP|B O|W-_01 L 4-eI |) |-1d|-J |I I3 m
MONITORING WELL INFORMATION luse iop ot casing (TOC) for all measurements)

Well Number: ,-,e.... PCv_-.. . Outside Casing Dia. (in): 2. _____ Odor: Ala
Well Secure (Yes I No): -ye J Depth to Product (it): /VA Vapor Monitor Type: PID / VRAE
Well Labeled (Yes I No): y.: _ Total Well Depth (ft): L/, - Vapor Monitor SIN: _ iWell Condition: Al -Re Depth to Water (ft): 3 r Reading (ppm):z
Screen Height-. /9 Water Column (ft):_ f9 y Remarks:3j.- '__
Casing Type: 2 fvC Elev. Ref. for Water Level: 2MbC ,-A Si-, 1. i

MONITORING WELL PUP.RGE CALCULATIONS AND PURGE RECORD
volume of Water In Casing: Gallons/iool 0 0.041 x di. where d is casing dianleter in inches - (0.041 x ( Y) = gal/ft A F i 't-'46 '

Well Volume (gallons) =Water Column (ft) x Gal/ft It ftx Gal/fl gallons 54 5 cj CXct A A

Volume of Water in Filler Pack: Gillons/foot * 0.041 x (D2 - d7) where D is total borehole dia. in inches & d is casing dia. ninches - 0-041 x (L .. - ( . ) s galuft
Filter Pack Volume (gal) =((Scfeen Height + lesser of2 ft or water olurmn) x gafl/) x porosity (03) = ((ScreenlHeight ft + ft) x gaUf) x 0.3 gallons

7. i/

Purae Well Volume: Purge Well Volume Filter Pack Volume + Well Vol

I x Purge Well Volume (gal.) 1 2 x Purge Well Volume (gal.)
I. ......

ume - gal + .. galt= __ gal

3 x Purge Well Volume (gal.) -4 x Purge Well Volume (gal.) I 5 x Purge Well Volume (gal.) I
I I I.

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Dlss. 0 Purge Volume
Units: Feel umhos/cm Standard Units ppm OF NTU ppm gallons
Purge Vol I

Purge Vol 2

Purge Vol 3 .
Purge Vol 4 __.____

Purge Vot 5

I

IS*AMPtLE

.-.---- I U
J

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Containerrs)

Nitroatomatics 0vS 6330 2 - 1 Liter Amber Glass Total Organic Carbon s 060 2 - 40 ml Glass Vials Nitrate 3=3.2 1 - 1 Liter H=PES NOA
TCL Volatile Organics So3i 62600 3 - 40 mL Glass Vials Total Cyanide swtioAo 1 * 1 Liter HDPE Sulfate 1 M375I3_ A. Sample tor alkalinity.
TCLSVOCs 3stoc 1 2 - I Liter Amber Glass Hardness 130.2 1 - 250 ML HDPE Tot. Suspended Solids 1602 chloride, nitrate. sulfate,

Total TAL I etals 3t~JW'o t- 50Q ML KOPE Aaltinity s on I - I titer D Totil Dissolved Solids toi ,, I
Dissolved TAL Metals m. HDPE I Chbrioe T 3__|3| Turbidity [ Itl HOPE container.

II

-I



INTERNATIONAL
TECHNOLOGY
CORPORATION

~Samtple Collection Log
Page I of 2

Project: 825635 PLUM BROOK ORDNANCE WK
Manager. Mike Spangberg

RFAICOCNumber: Pao% {oict S I-t: -, -'

Location Code:

Sample Nurzber:

TNTB-BEDGW-004

BD3041
Collection Date.
Collection Time:

/J 4

D 9�16 0
SampleName: PBOW-01-GW-TNTB-BEDGW-004-BD3041- Start Depth:

Sampling Method: LF
Sample Type. GW

QC Partners:

(TB) -ra , o 5 *4 (ER)

Sample Purpose. REG
End Depth: c>, y

Sample Matrix: WATER

Sample Team: I/, . < *er
(FB)

Containers
Analytical Suite Fit Frtn Qty Size Units Type

[VOLATILES3 N A 3 :40: m GYIALSE :

USEMIVOATILES3 N B 2 1 L .Ab. Glass

EXPLOSIVES - -N:.- C 1 1 L Amb.Glass3

METALS3W-F Y D : 500 :-L DPE .

MET LS3-W hN E I - 0 0 :: HDDBlPE-. -- .TA.,. .- . _ _ . ...

HARD rE.SS 2N - D 20- mL 2 :Dp;

N G 2 40 niL GVIAL

.CYANIDE :N H~:: . -l1000 - L::P i ....... --H

CLBIIN'tY : Jt1:12- L:. P -

'ITE i:;N I - w.. U t: sE: '"'''-

NIRT .f 7:::

ERPIMS Values:

Sacode:

Lot Controfti:

Z4 S7S 7-r

. _

>f"'. gd

a I

TA 0,1MQ,(

/'

ITDS. N I .1

TU3B 180.1 N 1 ::-1

Comments: o2 *.

1 L DPE

Sketch Location:

Logged BY1 Date: Y2�1 k 14�,a�s (01SI.et Reviewed BY/ Date: ?> v d,. IY-Oc f
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INTERNATIONAL
TECHNOLOGY Page 2 of 2

WJCORPORATION
Sample Collection Log J

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg

Location Code: TNTB-BEDGW-004

Sample Nutmber: BD3041

10 j~ol Ib~ 4 .2 9. .F ,Ib 24. 7!s- ., 2f@ 3. Os

PURGE RECORD:
Initial Tirne(24hr) DepthtoN

{iolto, (fl)
|015IS1 9.2

* qZ.

e, ss Z

*a~ ,.ZS~

Water Eb pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(gal)(mv) (SU) (mShcm) (NMU) (ppm) (C)

i . ._

- 6 p1

- sq

-yS

-13_ VI5

- Y3
5 q

7.5 7

7.7Y

7.4C%

,,S71

7.Kr

7.5'*

7. 5S;

6, 7 3

,3 1 s

P. 75$9

O. 3 S o

o, RSi

e,. 3.C,

'9, 3-1 /

,rt.31. Iq

/ 75
{f L

/. 7

2.Yi

2.5'
.3 .56r
V. o0

,,O O

/Z'. oq

/JZ1 3

'2. zO

/2. rL

et. ,J
,-z. i.

, 2-.) 2

t Zes

1z.0 C

/ ~v

I

7.,e f , , . -
1.5 5cl .

7.0d 4 / 1

5 's t,/ I

Y, rr./

it. J ) 2

Sample: I O4 T. zS i -q3 7.5q 1 e I I 2.-v

Logged BY! Date: L k R wY,.e d BeoellReviewved BY1 Date: \t,,w KvV Ida"/



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Project 825635 PLUMI BROOK
Manager. Mike Spangberg

RFA I COC Number:

Location Code: r7' v j5 -I Op -j Collection D

Sample Alumber. j Collection T,

Pagc I of 2

CE WI(ORDNAN(

rlne: nO

Sample Name.:

Sampling Melhod. LF
Sample 7ITpe GW ?Sample Purpose' F

QC' PFanners

(TBL r g _on.;8_OA 6 (ER) __ (F) -

Containers
Analytical Suite Fit Frtn Qty Size Units Typc
VOlLATLES3 Ni A 3 . 4Q: niL VIASEP

SEMIVOLATILES3 N B 2 1 L Amb. Glass

EEXPLOSIVES N C I 1 .. L :.Amb. Glass
. .. _ _ _ . ... ........ ....... _;;__ ___ ............................................;;. .... --

METALS3-W-F y D 1 50- m n HPPE V - J
LDL.N I o niL. HIDPEMCETA SW. N:E 500 Xm.IP

.... .... ... ....... ...... . ...... . .. ,. ........ .... .. ... . _ .. __...,,__.... ..

Comments:

Start Depth. __5, ......

End Depth:

Sample Matrix: WATER

Sample Team; 7eomQ- , L
ERPIMS Values:

Sacode: __.._

Lot Conrrol,: _ _ -

LK

... ..

Sketch Location:

3
13V i��) � �

TAr2KQ L.. %q1 SA,,P -E
L( KoN l

(gZ 6)
k ai, 3:sJ 5 (<Fi)

K.

LoggedBY/ Date i-U.&L. I- , $ /B DeReviewed BYI Date. : /



INTERNATIONAL
TECHNOLOGY Page 2 3

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WK

- Manager Mike Spangberg

Location Code TI'f1ot)- rw -4

Sample Number: BD3Dq R

PURGE RECORD:
I Initial Timc(24hr) DcpthtaWater Eh pfH Conducuivity Turbidity DissOxygen Temperaturc PurgeVolumre

_ _) (mV) (Si)) (mS/cm) (NTU) (ppm) (C) (gall

sI .IpSampic: - _ _ _ _ _ _ _

Logged BY! Date: k. kfi Rvs iee6YReviewed BY1 Dale:%~v,&g Os



INTERNATIONAL
TECHNOLOGY Page I of 2

CORPORATION Sample Collection Log
Project 825635 PLUM BROOK ORDNANCE WEI<

Manaper. Mike Spangberg

Location Code 7 - * pc., - o: /

Sample Number: t3 D 3 o5 3

Sample Name:

RFA I CO(

Sampling Method: LF
Sample Tvpe GW .Sampte Purpose -FP

Number: fstoo So i 5 L-*

Collection Dare: /0 -5S- C
Collection Time: c

Start Depth. _

End Depth: .9
Sample Malrix: WATER

.Smple Team. ___

ERPIMS Values:
Sacode:

Lot Control#.- *

QC Psrnuers

(TBrQPS:>. t. A- (FR)

Containers
Analytical Suite Fit Fri Qty Size IUnits Type

VOLATILES1 N A 3 40 mL :GVIALiSEP
SEMXVOLATLES3 N: B :2 I L Amb. Glass

EXPLOSIYES N C I . i L A:Iss * 41

METALS3-W-F .V,.. D_ I 580 sL U .. _

METALS3-W
.... . I.- . ..... ...

N. E ,1- -E 50:0 . mL....IP. .-. . . ..- .

Comments:

Sketch Location:

I A K 1-i > Sq-SP LIE s (3V 3 0 q (zai) sI (3;)iJia S
(Fs)

K-.

Lo~gged BY1 Datle: 64L A -5. 101vio1 Reviewed BY/ Date:.\, /e t



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Coi Page ' 2

i

'lection Log -
PLUM BROOK ORDNANCE WKi
Spangberg

Project: 825635
ManaRer: Mike

Location Code: VQ115- b6-ih-oi0

Sample Number: BD30CQ

PURGE RECORD:
Initial Timc(24hr) DepthtuWater Eh p11 Conductivity Turbidity DissOxygen Temperature Purge Vulume!

(ft) (mV) (SU) (iSkin) _(NT) (ppm) (C) (gal) I

I I1

(L D 'i3ii
I.' I!,- I 'Ig

I i i

Ii I
i

I .i I

i

_ _
tmi c i

I
* - -. -- � - - -

_- _. . _ .-. J

Reviewed BY/ Date/i t yot . LLogged BY/ Date: "44 4dr , s L(/eI



1-'n INTERNATIONAL
TECHNOLOGY Page Iof

CORPORATION Sample Collection Log
Project: 825635 PLUMI BROOK ORDNANCE WNIR

Manager: Mike Spangberg

2

D1 - 13£ 9 - * 3

Location Code. PB-BED-MWI3

Sample Number: BD3017

Sample Name: PB0W-01-G W-PB-BED-MW13-BD3017-

RFAICOCNumber: 10,30.-w I00o3

Collection Dote:

Collection Time:

Start Depth:

End Depth:
Sample Matrix:

Zoe -c 3

1 521

~-'~ I

5-

/7-2Sampling Method LF

Sample Type: GW Sample Purpose: REG WATE)R
QC Partn~en-:

(TR) r'T-n 1,~ Dlu A
Sample Team.

(ER) (FB)

Analytical Suite
Containers

Fit FrtnQtv Size Units Type

ERPIMS Values:

Sacode.

Lot Conlrol# 4
IV LAT JILFS3.: In 0 m . V A ~ E

S E MB 2 1 L A m b. G la- ss~

,

t_'

.E . C Ib. Glass

METAL!S3-1W-F y D 1 500 mL HDPE:

METALS3-W N E . 500 mL PE

[HARDNESS N w F i - 50; mL'HDPEV- .. ::

TOC N G 2 -40, t m GYIALSEP

CYANEDE N H I 1000 mL HDPE

ALKALINITY N I I I L IIDPE

ICHLORIDE N ' 1 1 L RDPE ._-__
TR~AME. N I . LHDPE

j~~~lTRATE: ~~~~.N-:1 ::;. L.... HP- -.......

SULFATE Ni 1: i1 L HDPE ]
|TDS N I 1 1 L -DPE -- - _

3 TSS N 1 1 i L EDPE

iTURB1. - N 1 . -1- L: .HDE:

&I" C ;~

t

f~ I(O-W
,1115~

Comments:
A

-- --- --- �-77- - - --------------

_ _ / _ _

Sketch Location:

/j,

4 ia {0ic/i/o, ARevieved BY/ Date: j) g4 t6131pLogged BY/ Date: .
~~1 .. .

'3 Z 1 S



mTI INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 r
JSample Collection Log <

ect: 82563 PLUM BROOK ORDNANCE WE
Manager: Mike Spangberg

J

Proji

Location Code: PB-BED-MW13

Sample Number: BD3017

wd,4 it'd I_,e/O 31.z) &i q4 4

wxfz~~~~~~~~ -,& V4|,{t ;-tA h,>7S ft"(F*

I1I -

f I "IS y5. , V

737s < < <<<< 7 t.7 1 Vo IS. i7 7

/ v 3{e 5 0'- -- 3 5 11.3 Li <<<<<<< <<<< <<<<<<<<<</

l S : c- - 34t I t.33 ft. 3 y<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< S7 - Z C iJ -e '

LoggedBY! Date: &i /Q/3/ Reviewed3BY/Reviewed BY/
1(/31 1

Date: K3rgL



( f GROUNDWATER SAMPL1( FORM---- ..... --

IT CORPORATIVII

_ _.47fe

Project Number: 825635
Project Name: PBOW Groundwater
Investigation Site: ?B BET114w I)
RFAICOC Number:

Collection Date: 1O131oi Form Completed By:A-.t ¢ff W./ft-
Collection Time: I j ,5- Sampler(s): tk /jh R /..// *k ;JSample Filtered (Yes I No): ______-_______________________

WeatherlTemp: lf, . I< .74-C..s Reviewed By: \ZAeC_ j "_-
S~impi:eI P B IoW I 01 [-Wmfl- > I Z 1II]I

MONITORING WELL INFORMATION (use top of casing (TOC) for all measurements)
Well Number: M 66b -iW1. Outside Casing Dia. (In): 4 e 134 kqik. Odor:_Well Securee-I No): Depth to Product (ft): _ _ _ _ Vapor Monitor Type: PID / VRAEWell Labeled Ci~pl No): Total Well Depth (ft): 75- 5 - Vapor Monitor SIN: IWell Condition: J Depth to Water (ft): 30. ,7v - Reading (ppm): p.oScreen Height: % l> Water Column (ft): J4qf7 Z. Remarks:_ _Casing Type: n Lr'. Elev. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water in Casing: Gallons/foot 0.041 x d2, where d is casing diameter in inches a (0.041 x ( 3 L. .) 0.37 gaVit

Well Volume (gallons) = Water Column (ft) x Gallft = '/.P- rt x L 37 Gatft = Ir. Sr gallons

LI

Volume of Water in Filter Pack: Gallonslfoot =0.04 1 x (2* d). where DsiLz- slng db rn incr e - 0.04-1 x ( 1 J . . . 0. 7 aVftFilter Paccn ht. lesser or 2 ft or water column) x gallft) x porosity (0.3) ( ((Screen Height f N hA1< gatt) x 0 = galtonsPurge Well Volume: Purge Well Volume n Filter Pack Volume + Well Volume _- gal + I l,.S gal - /6i. SST gal
1 x Purge Well Volume (gal.) 2 x Purge Well Volume (gal.) 3 x Purge Well Volume (gal.) I|4xPurgeWellVolume(gal) I x Purg _Wel Volum(gal)- I _ |1A1 - I itI L t .< I 33.10 1 4 I IPurge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Diss. 02 Purge VolumeUnits: Feet urnhos/cm Standard Units ppm F NTU ppm gallonsPurge Vol 

_Purge Vol 2
PurtgeVol 3 L; P9 4fX Zrt ttco2

Purge Vol 4
Purge Vol 5 . _
SA M P L E_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I

-J
SAMPLE ANALYTICAL INFORMATION _Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Containers ANitroarornatics mm a eo 2.-1 Liter Amber Glass Total Otganic Carbon 9060 2 .40ML Glass Vials Nitrate 3S3.2 I * I Liter HDPE3-N

A(90 I - I iter1HLPterlfateE3?5ATCL Volatile Organic& 50301026a 3 - 40 mL Glass Vials Total Cyanide m i2 1 AA Sample for alkalinity,TCLSVOCs 3s5rC 1 2 - 1 Liter Amber Glass Hardness r30.2 1 - 250 mL HOPE Tot Suspended Solids 160.2 chloride, nitrate, sulfate,Tolai TAL. Metals 3005A108 1 500 mL HOPE Alkalinity 3.0* 1 * 1 Liter HOPEs". A Total Dissolved Solids tos 1 TSS. TDS. and turbidiyDissolved TAL Metals 0 t 500 mL HOPE Chloride 175 3 Turbiity 1"i HOPE container.



INTERNATIONAL
TECHNOLOGY Page i or 2

JCORPORATIONCPOTO Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Mana2er: Mike Spangberg

RFA / COC Number: d o o oi tri-4re
Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample Type:

QC Patn ners:

(TB) r t Jr, i Ak

PB-BED-MWI4

BD3018

PBOW-01-GW-PB^BED-MW14-BD3018-(00-1

LF

GW Sample Purpose: REG

Collection Date:
Collection Time:

Start Depth:

End Depth:
Sample Matrix:

D'9/Z SAO I
I Y-b

_1,IC I..

WATER

(FR) _
Sample Team: 415

(ER)

. .

Containers
Analytical Suite Fit Frtn Qty Size Units Type

SEMIVOLTILES3 N B.:S 2 1 L A'b Glass

iEXPWLOSWES - C 1 1 L Amb.' Glass
................... _._.......... _...... ..__

METALS3-W-F y D 1 500 mL HDPE

iMETALS3-W N E 1 500 mL HDPEi

1HARDINSS: N Ft: 1. 250 mL HDPE: .

[TC N G- I 40 zhk GVIALSEPl

CYANIDE N II 1000 mL HDPE,

ALKALINITY N 'I I 1t' L: .MDPE

CHLORID .* 1 1 I L HDPE :

.._.,...: ... .. .. .. . . ... ..... . . . . . . . .
.- TV.TE XX 1 .I. 1: 1: C At

SUlFATE . N I 1 1 1HDPE __

T})SN I I 1 L HDPE
TSS: N I I I L HDPE

'7lJRll .1 N' I I .1- L -- IDrE-_

ERPIMS Values:

Sacode:

Lot Control'":
-

Comments: L-w Piy,,j So,4 (t,4 tQA4
-- T-�i-

Sketch Location: SC r ct

Logged BY / Date: 1~ JLJAI %tDi Reviewed BY! Date:
_7 _ _ _ _ _ _ _ _ _ _ _ _ & 1



INTERNATIONAL
TECHNOLOGY

CORPORATION Sample Collection Log
Page 2 or 2.-

k,'

Project: 825635 PLUM BROOK ORDNANCE IT<
Manager: Mike Spangberg

Location Code: PB-BED-MWI4

Sample Number: BD3018

PURGE RECORD:
Initial Time(24hr) DcpthtoWatcr

(ti)
Eh pH Conductivity Turbidity DissOxygen Temperatur

(mV) (SU) (MS/cm) (NTU) (ppm) (C)

10

ellf

_IY I

/1 i c

iII z 5-

1/130

{/3•vA/c)

...i 21, C7

zI. ' V

A .q9

I_

1 -15$

! ,1z4

I . .

e -311
-i~ f~s

, LI,/If

. (/1A

.
, .

13 7.bf

r .a

O- bs
o * o

.0. 0

O0-

to b

/0.3
/0o 51-
/0. 32>%
.0316

e Purge Volume
(gal) I

At'

I . . .I

III

! T.

_ - - ---- . e .1

Sample:m

cZ. 0 ro

L"~ pF4- &ie4
- _

0

X.. </4A,4iReviewed BY! Date:
, U 

ILogged BY! Date: 1<��4 1

I U l'



( C.f
GROUNDWATER SAMPLIN ORM

It CORwOnanou1

Project Nuniber: 825635 Collection Daae: Form Completed By: y
Project Name: PBOW Groundwater Collection Time: Sampler(s): .
InvestigationSIte: Al-rc. .-2WJ Sample Fltered No: ) ____
RFAICOC Number: Weatherftemn: /11 i,, .- ,L /U rAuiAw Ru-. . fD - .e -

_Number:__ ___B______ __________J__-_ _ _ E I- FV 1 -I I I r m m
MONITORING WELL INFORMATION (use top of casing (TOC) for all measurementsj

Well Numbe-Le W)4 Outside Casing Dia. (n)-. Odor:d o r
Well Secure / No): Depth to Product (ft): - Vapor Monitor Type: aQ4ERAFj'
Well Labeled J<1 No): Total Well Depth (-t): 2 Vapor Monitor SIN: -
Well Conditon: C Depth to Water (ft): -, f . * Reading (ppm) ____:_____________

Scrn H eightt Water Column (ft): * Remarks: ar /:, S L o, a,'L
Casing Type: ao Elev, Ref. for Water Level:__________________

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
me o Water in Casing Gallonsifoot 0.041 x d2, where d is casing diameter in inches (0.041 x YI galft

Well Volume (gallons) - Water Column (ft) x GaUlfl ft x Gal/lft gallons

Volume of Wale Filter Pack: Gallons/foot = 0.041 x (D2- d2). where 0 is total borehole dia. in inches & d is casing dia. in inches = 0.041 x (..).. 2- . ) 2 - gal/ft
Filler Pack Volume (ga (lScreen Height l esser of 2 ft or water column) x gal/f) x porosity (0.3) ((Screen Height f + ) ft x gal/I x 0.3 galls

rurije '"ell volumi: our,9 l Vdume - Filler Pack Volume + Well Vr, Yme - gal + - C tg |
xPurge Well Volme xWeWll Volume (ga.) . Purge W Volumo (ga. 4 ue lum (gal.) S x Purge Well Volume (gal.)Pug We _ ug el~lre(a. 3 x PrgwelVum (91.)F4 J - I_

Purge Cycle Time (24 hr) Depth to Wa Conductivity ; Eh _ tmperature Turbidity DIss. O. Purge Volume
Units: Feel os/cm Standard Units ppm Of NTU _ __ gallons
Purge Vol 1

Purge Vol 2

Purge Vol 3
Purge Vol 4

Purge Vol 5

SAMPLE

= . a

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalneris) Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Container(s)

Nitroaromatics mw. 833 Z -I1Liter Amber Glass Total Organic Carbon gm 2 -40 ml Glass Vials Nitrate 353.2 1 -1 Uter HDPE- |1 A
TCLVolatileOrganics 5030*5340 3-40 ml Glass Vials Total Cyanide soto^soia I - I Liter HOPE Sulfate I 3J75 A. Sample for alkalinity,
TCL SVOCs 3510C | 2- I Liter Amber Gloss Hardness 130.2 1 - 250 miL HOPE Tot. Suspended Solids It602 chloride. nitrate, sulfate.
Total TAL Metals 3 31 I - 500 ml HOPE Alkalinity 310_1 1 - 1 Liter HDPEs |ftWA Total Dissolved Solids | eo, TS. TS. and turbidity
Dissolved TAL Metals I005AJtIB 1 . 500 ml HOPE Chloride 325.3 Turbidity | 80. | HOPE container.



Page I of 2

INTERNATIONAL
TECHNOLOGY

L * CORPORATION 8 cnIJvr;m. 1
V1.5 1UB sp1 £4- .. "."R
... %A, 3 , tp, 4,%, %., w &.a,

Project: 825635 1
Manager: Mike S

PLUM BROOK ORDNANCE VIK<
Spangberg

RFA COC Number: rPad J *os.,s - ,

Collection Date: Iq - 5 -o)
Colfecfion Time: 15. 3

Location Code: PB-BED-MWI4

Sample Number: BD3018 R
Sample Name: Pl3OW-0l-GW-PB-BED-MW14-BD3018- (00-1 Start Depth: V MS 7 ? 7

Sampling Method: LF
Sample Type: GW Sample Purpose: REG

End Depth:
Sample Matrix: WATER

Sample Team: 1/A. ead,-s 1 5iie'te
QC Partners:

(TB) _T11.u .1A- (ER) (FB)

Containers
Fit Frtn Qtv Size Units TypeAnalytical Suitt

C,:

V ATLS3 N A 3 I~, :40 ML. GVIL4, SEv P~.

~r~w T7 L S ~ I 2 1 * i~(~vu

INITRATE. NI -I -B PE<

- v t r T r f ' H P I . L I-

ERPIMS Values:
Sacode:

Lot Control,:

T1 ) = 5

II --. f ilt- ICQ. Is- - f(�, � 4-1-1z

0 co
5 Ze L

L-> /./4 I
2V4& Or.

TURBE180.1: .. N

Comments:

.: ::: ' -1'' L. H:D- P ' I

I - I I ~ v~ -K-i . L 7 1

i

Sketch Location:

Logged BY1 Date: &,X Icirlo / L:Reviewed BY! Date: / /.- ,o/•/.i



[NTERNATIONAL
TECHNOLOGY Page 2 orf

CORPORATION . JSample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WK

Manager: Mike Spangberg

Location Code: PB-BED-MWI4

Sample Number: BD3018t

fd.e C-014 5..g7 -_ .( f4. 50C. t A4v r. 4S AV 0P' Ca P
tt,49<Lt~~~~d~0 ran { vSc o ,r

PURGE RECORD:
rnitial Time(24hr) DepthtoWater

(ft)

Eh pH Conductihity Turbidity DissOxygo

(mV) (SU) (mS/cm) (NMU3 (ppm)
en Temperature Purge Volume

(C) (gal)

C f C6 /< f Se5

I lyzs-a

I ISs :o

I . 1 5 c

1 frss s4

,. !j*s. Z

i1ZISZ

1c 2t (I

2V.13

.2 1,7C,

2l- '7 d

92 .1+

I I- 7t8

" , Fcs _ -I
*t3 1 - 5

- Iq 1-,
-1{? '?.l3
-17 | ?,13
-13 41-

-j I (.5-7

2 I r-r
(5. 7

r 6 at
2 I-

S Id7

C. Zt Z.

4zt

4.'4Y.Z5

1e~I
i (, L'L-

i .(2

Y.>L3

-6e_

,/, 1,

Y,/,?,

qS. I f,
qB9. I

/15<. 0

/5g..

4-.0

>3 1.10

I~.,
21q.0

~2-P 7
3- r

,

. o 0

0.00

a. a.

oD. U
0 
oci0 0

o. o 3

0.00

, O.YdI

lo. rt
/ 3. tj

/e Z.e

Id. z 7

(o. a.2

70,/I

I 0. Z J

." /,64-

* 75 5&((%1

2 tZ 145((

5t 'r ;�L1, -

i

i

I

,/ t5.7S

Sample: j Is, O it 7-14 4 f0 1O.,1
-L 1 o'

LoggedEYI Date: f kl ,ms Iv#/et/ Reviewed BY! Date: ,ty ,6/d6,



INTERNATIONAL
TECHNOLOGY

- CPSample Collection Log
Project: 825635 PLUM BROOK

Manager. Mike Spangberg

Page I of 2

ORDNANCE WI<

RFAl/COC Numnber: Pd s -J toa e vi S qx-A t A'

Location Code: PB-BED-MWIS

Sample Number. BD3019

Sample Name: PBOW-O1-GW-PB-BED-MW1S-BD3019-(00-1

Collection Date:
Collection Time: S S

Sampling Method. LF
Sample 7Ype- GW

Start Depth:

End Depth:
Sample Matrix: WATERSample Purpose: REG

QC Pajinert:

(TB) 're too S 0 i A
Sample Team: ,sŽ4/ r~LL

(ER) (FB)

Containers
FIt Frtn Qty Size Unils Type

ERPIMS Values:

Sacode:

Lot Control:
Analytical Suite

_ _____

VOLATILES3x.. ;NAj. 3 40- mLGI-A:E .
.. _

. . . ... .

tEM[VO3.A E2 1 A. am

EXPOSIV N C 1 * L Anb.: Glas.... -

METAlS3-W-F V D. 1 500 mnL :HDPE

METALS3-W N E 1 500 mL .IDPt

HARDNESS N F i 2Sni HL liPE

TOC : N G:2 40 niL GVi'ALSEP

1'YANDT -N 1n 1- 100 :mL }DPE.

ALKAL;INY N7 -1 I I L RDPE. --
CHLORDE N . I :1 1 1 1. E:<.: -- P : .

NJTRA TE N I

SULFATE N:I : 1 -: . ::.x..L-1 DPE ::,

TDS .1'-,1 L J¶DPE-

[FSS I I 1LHDP

JTURIflO NI I I L DP K. (I
4 P5 -dP-~--1S

Comments:
r ), i . f it r,

l
Q W nI P.,f

k /-, _- '-- - - - N

-it1 %~ - - 1 zEA) 4

I k I

Sketch Location:
P~eWMZ,rC MLAPV

Logged BY/ Date: kk�j k 4d�-; to (q /0 Reviewed BY! Date: -- ,\ /,4i.
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TECHNOLOGY Page 2of 2

__CORPORATION :Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager: Mike Spangberg

Location Code: PB-BED-MW15

Sample Number: BD3019

PS ssf cr~;, 1, {uQ(,{

5jftc A& 1( l '71 v oiqfld14~ , wNo/ Jf

PURGE RECORD:
Initial Time(24hr) DepthtoWater

(0)
Eb pH Conductivity Turbidity DissOxygen Temperature Purge Volume

(mV) (SU) (mSfcm) (NTU) (ppm) (C) (gal)

ftcl-l" I I

11710
1 it )
I1t5

7zt.

(U. 0(

1-7., 'I- - Ly

5r."
.vs A

- Z95
-7,q5

-z9'7
% )t

3$27i

,1. 07

5-. o
q. 9

qef.O
lot-0o
IZ5S.(

3. -7v

~3C3qo c,'

__ ,- --

- Zq Wl) tO. r
_ . . . _

I, I

to

Sample: I S'

.'-4. 4 s..Z 6 5- 1 Z i

V73. I . 1-)7

S.? _ L1 eL .

g .s q ,,o I 1s I

- /0

, I, L

P PeC~-4-;
51. s _

l. oZl
5 -(I

0.3)

.O0

I Z.. (
1 . 3

(2. 1

)Z.S

/,P. -t /

fqlss

,9J.L

- l

- I

[ rI
Pos, 1

~sa
1 o-/:

),,i

p.

IL L

I2.sF

I4b1 i s;-, S

12Sb 9. 37 I Z, Oto

-g'r 4 - :C ._S v, J/t-'-1zP :

J- C' $ i z I_ r ,-6 -t- '5 -- -. (. 1-.: (Io[-lot)
P);>) -r 0.0 gr~-

tlm-i :- 0CZ
pl _ ,.D I g

UJ

Review~ed BY/ Da e: kc ,o, oe/f/0Logged BY! Date: {4b xaf lo//IoG R



f Cr GROUNDWATER SAMPLINGzORM

ITCfP3AT)

Project Number:_
Project Name:
Investigation Site:
RFA/COC Number:

825635
PBOW Groundwater

Collection Date: to - p 1 -O
Collection Time:- o & S '
Sample Filtered (Yes I No): y r AL , j

WeatherlTemo:

Form Completed B b. Kss " p/2
Sampler(s): ., reS 4'- /

Reviewed By: ) I.

MONITORING WELL INFORMATION (use top of casing (TOC) for an measurementsiWellNumber: 0D- 3EC)-4Q OutsideCasingDia.in):jY3t J,.P L OdOr: Kd4d/$ tSex, P/IotWell Secure (Yes I No):_ D epth to Product (ft): AIA Vapor Monitor Type: PID I VRAEWell Labeled (Yes I No): Total Well Depth (ft): 7 L(, - Vapor Monitor SIN: /Well Condition:__ _ Depth to Water (ft): j6 '7 - Reading (ppm): >2-Zt°- i , O tScreen Height: '!LA F-oti .. Water Column (ft): f ' 57 Remarks:
Casing Type: PVe | . Elev. Ret. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casing: Galons/foot 0.041 x d2. where d is casing diameter in inches = (0.041 x L_ 3 ), EL..31 galmt

WellVolume(gallons)=WalerColumn(ft)xGal/ft 57S1 ftx 0 37 Galiffl 2410 gallons
Volume of Water In Filter Pack: Gallons/foot - 0.041 x (D2- d2), where DiIs total borehole dia. in hiceA & Is casing dba. In inches - 0.041 x (( 2 

- YJ ) u gaVRt
Filter Pack Volume (gal) - ((Screen Height + lesser of 2 if or water column) x gal/it) x porl l(0. 3*((Screen Height f + Rf) x gall/f) x 0.3 * gallons
Purge Well Volume: Purge Well Volume a Filter Pack Volume + Well Volume g =I.c " 3 gal (+ I, J )

1 x Purge Well Volume (gal.) 2 x Purge Well Volume (gal.) I x Purge Well Vonume (gal.) 4x Purge Well Volume (gal.) I x Pure Well Volume (gal.)
I -I.%n I 04 (UZ I C 3.5 I

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Diss. 02 Purge VolumeUnits: Feet umliostem Standard Units ppm OF NTU ppm gallons
Purge Vol 1
Purge Vol 2

Purge Vol 3

Purge Vol 4 
_

Purge Vol 5

ISAMPLEI - .- - - I I1 .1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __II _ _ _ _ _ __ _ _ _ _
J

SAMPLE ANALYTIUAL Ir41-UKMA I IUI'I
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Container(s)Nitroaromatics m-d. 63'30 2 - 1 Liter Amber Glass Total Organic Carbon gm 2 - 40 ml. Class Vials Nitrate 3512 1 - 1 Liter HDPE9I"^ATCL Volatile Organics 5030 1 e20 3 * 40 ml Glass Vials Total Cyanide SOIOAt90t2 I - I Liter HDPE Sulfate __'75J__ A, Sample for alkalinity,TCL SVOCs 35ioe r 2 - 1 Liter Amber Glass Hardness 1301 1 - 250 mL HDPE Tot. Suspended Solids | 60.2 chloride, nitrate. sulfate,

_ _ J8zwc 
_ _ __. 

n trldtTotal TAL Metals XoSNSoI 1 -500 mt HDPE Alkalinity 3101 1 - I Liter HDPEs- H- A Total Dissolved Sows T60S. combined T n one 1rditr
Dissolved 11410 I I IH c Hn one1iDissolved TAt Metals 30 "0 1 - 500 ml. HOPE Chloride 3MI. Turbidity MAo. HDPE container.__ L 7,17A. 

__ I-



INTERNATIONAL
TECHNOLOGY Pae I of 2

i -;_JCORPORATIONOP O Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WIK

Manager: Mike Spangberg

RFA ICOC Number- (0 too , SL -,
Location Code: PB-BED-MW16

Sample Number' BD3020

Sample Name: PBOW-01 -GW-PB-BED-MW1 6-BD3020-(00-1

Collection Date:
Collection Time:

Start Depth:

End Depth:

#vg t. .
.- -V--

9�- 3P I I -, T 5

I
/ s. It

I

f

z , ).
* w * *

Sampling Method: LF
Sample Tybpe: GW

QC Partners:

(TB) Tl t0 % 00 ) A A

-.&M=Sample Purpose: REG I

(ER) 0FE) -*

Sample Matrix: WATER

Sample Team: AL 4PL 7Ae^;J

ERPIMS Values:
Sacode:

Lot Controlh:_ _

Containers
Analytical Suite Fit Frtn Qty Size Units Type

s'/VOLAT1LES3 N A 3 40 -:;L GVlLSEP.
- SEMIVOlAT!LES3N S 3 1 Lt Amb 'Glass

JEXPLOSWES - C 1- .1 Amb. Glass

METAtSW-F y D-1 :500 -- iL HDP

VMETALS3W N: E 1 500 mE HDPE,. ..

HARDNESS -nt; HDP;E .z":IN Fl1 230 mL HDPZ
TOC N G 2 40 mL GVL4ILSEP

jCYANIDE. hL1lCYASDE N H: 1 1000 ni HDPE: :
AALKALINITY N 1J 1 . - .

CHLORIDE N: .1 - .- PE -t

"jNITRAT N I :1;. I . L B9E >.: --
2 SU:ATE ~ ~ ~ -- -- ---1 -L-- & :- : -.<SULFATE N I: I IHDP_ _

.'TDS: N'1 1 1 L BEE f .l -
TS N. - I HDPE..

'TSO. N 1 1 .L IDPE

, ~~. I _

i
i

Ii

i

I

I

( o/1olo
14to -Jkqb,

'A'

8 4-1 " -. /,, 01^ " -4rzA)411 �
f /

Comments: V-hAv L C.'(IV Wf4
,~=~~I

_ .......

N ".4,.9.44

Sketch Location:

Logged BY/ Date: Nkk, SlTtk Ishol'o I Revieved BY!J Date: tbs; U PtIo



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of I

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WIN

Manager: Mike Spangberg

Location Code: PB-BED-MWI6

Sample Nuinber: BD3020

'PURGE RECORD:
Initial Time(24hr) DeptbtoWater

(f)
IX

'b pH Conductivity Turbidity Diss}Oxyen Temperature Purge Volume

Logged BY/ Date: PJ~cv Ir tblote Reviewed BY / Date: \if /4, to {ifole



I

INTERNATIONAL
TECHNOLOGY
CORPORATION St; Samtple Collection Log

Page I of 2

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Mike Spangberg i

iI

i
I I

-/j � FRFA/COCNumber: PCItt3o~ o5-, it
,rLocation Code: PB-BED-MW17

Sample Number: BD3021

SampleName PBOW-01-GW-PB-BED-MWI7.BD3021-(0O-t

Collection Date:
Collection rime:

10/35/0
0 , . .

* 0

Sampling MethodW LF
Sample Type GW

QC Partntrs:
Sample Purpose: REG

Start Depth: 1$. Jo

End Depthd: L9, /
Sample Matrix: WATER

.Sample Team.: Z /i2 .6f/(FB) rc 0o oz A (ER) (FB)

Containers
Fit FrinQty Size Units Type

ERPIMS Values:
Sacode: __

Lot Control#: __

Anahtical Suite
I .... �, 6 - 1-1 -. 1. . .. - - --�!� �i '� � : ,..LATILES3 4 ' '--" .V0 I �' �� - ihL:' tm,. ... I

IEXPLOS1VES N C I 1A bG' ~
~ M E T A L S 3 -W -F Y , D 1 5 0 n L H P

1M ET A ~ 3 i1 B P
IHARDNMSSN F 1 20 m H f-

[Toc G 2 40- miL GV~l4L S

t

c

i

t

IC'VA NI% E : N0. 1 100 0 -m' LUD RPEt . .. =. .. . . .

tALKA���NITY N 1 1 1 L.. IWPE�
�5�ENI11LIWPE

N i .... .. 1. 1. 1. . I - I . .. X �TRATE: ' ' �:N I -6 � '::: - ::.:- HDR::.:. L .., , ��; 1: 1�� i. �.. . ..- . : : I ... ::t
I::~ ... 4. :

S U L F A T E 'N I IL H P
[TDS NI I IA:' LHDPE.
ITSS -N I: I1, :' L DPE,

Comments:
-F4-,) -- 1 5 VA AI$h S (eX je4 LaI I---- - I j -

Sketch Location:

I
I

Logged BY/ Date'b, v /o/;4M Reviewed BY! Date: 4i t4 i41510f
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INTERNATIONAL
TECHNOLOGY Page 2 of-7

r ]CORPORtATION Pg o?
Sample Collection Log K

Project: 825635 PLUM BROOK ORDNANCE WI
Manager: Mike Spangberg

Localln Code: PB-BED-MWI7

Svnple Number BD3021

L~(tvWfc# 5, h qad

o8A 3q W

PURGE RECORD:
Initial Time(24hr) DepthtoWater

(ft)

Eh pH Conductirity Turbidity DissOxygen Temperature Purge Volume

(mV) (SIJ) (mS/cm) (NTil) (ppm) (C) (go[)

I

I
I
I

II

II

, lYOS
1q,0
Ni ,

14 c9
,F4 W

! l Z 5

14440

" 4K

2~N

z .5

I 3.I
2, 4,.

4 - O'l

! -39S

i - 3eq

I.1 1

43V
1q.js,
14-)T

15,0

I5.1S

I I5

jc. 8(

6.. fr5-

S-.74
S-. -7 s-

Lif

s-/i'1
i- 6' 4
5*. 7,4

103;.0

11.0

1.0
1104.0

l.l

C. L+0

o c.^7
V-01

Q0V

e.Cv

V e

/1. 2.

i 3. C

'(I. I,

is.. 8

I L,. e(U1 U

Lf,

S l 3", I5'./ IS.q7I- /3 Y(c 04 v I t 1C

Logged B Y/ Date. I "4C /fi3/6 Reviewed BY/ Date.g /'> i1bsd



( (.
GROUNDWATER SAMPLING FORM

E9l Project Number:_
Project Name:
Investigation Site:
RFAICOC Number:

825635
PBOW Groundwaler

Collection Date: .10Io _ Form Completed By: 6, 415S
Collection Time: I!5O . Sampler(s): b. 45b P.Ie&
Sample Filtered es No):___I__
WeatherlTemp: V, 9L) Rvt7 1 ewed Reviewed By: 1 - W4-.

fo'J i V7PA

Number: , ' B | W -0 W 4LYI | IF 1 II T 1 - I -H Ti [T_-

r

MONITORING WELL INFORMATION luse top of casing (TOC) for an measurementsl
Well Number: PF beb- Il Outside Casing Dia. (in): _ 3 _ _ _Odor: 56 inWell Secure (Yes l9: htsor Depth to Product (ft): Afoic Vapor Monifai Type: PID I VRAEWell Labeled (Yes;No): ts Total Well Depth (ft): _ q L/_ - Vapor Monitor SIN:Well Condition: ?5I d 1  etf5 C *f + Depth to Water (ff): __. - Reading (ppm): Z0o _ IScreen Height: _ (i- 1) - Water Column (it): )R O Remarks: Lid p.4o/ 4;rd.r 2'Casing Type: 4.4 Elev. Ref. for Water Level:_ 4o #Y! s.j

MiONVTORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casing: Gallons/foot = 0.041 x d2, where d is casing diarneter I Inches (0.041 x (J)_ = _____ga/fl

Well Volume (gallons) = Water Column (1t) x Gal/t *___ ft X _ _ Gal/ft gallons
Volume of Water in Filter Pack: Gallons/foot * 0.041 x (D2 

* d2). where D is total borehole dia in Inches & d is casing dia. in inches * 0.041 x (l-. 2 _ L. 2 ) - gaUlt
Filter Packi Volume (af)-=4{reern Height + lesser of 2 ft or water column) x galft) x porosity (0.3)- ((Screen Height .- ft . ft)x.g gaf) xO.3 sgallons
Purgie Well Volume: Pu _ il5 u Filter Pack Voiume + Well Volumre - - gal +gal - gal

| x Purge Well Volume (gal.) 2 x Well Volume (gal.)I3xPurgeWellVoluma (gal.) x Purg Well Volume (gal.) 5x Purge Well Volum (gal.)
I I ~I I I I

Purge Cycle Time (24 hr) Depth to Water Conductivity LH Eh Temperature Turbidity Diss. 02 Purge Volume
Units: Feet urnhos/am Standard Un ____°FNTU _ pp gallons
Purge Vol I _ __

Purge Vol2 2/

Purge Vol 33

Purge Vol 4

Purge Vol 5

I

I

SAMPLE
_ _ .. .. . .

___ 
_ _ _ _ _ _ _ 

_ 
J.A_ 

_ _ _ _ _ _ _

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample ContaIner(s) Requested Analysis Method Sample ContaIners) Requested Analysis Method Sample ntaln~(eras)Nitroaromatics moe 6330 2- 1 Liter Amber Glass Total Organic Carbon | 90N 2-40 mLGlass Vials Nitrate 353.2 1 - I Liter HDPES"tTCL Volatile Organics Eo30oi026 3 -40 mL Glass Vials Total Cyanide 9010A912 I - 1 Liter HDPE Sulfate 353 A, Sample for alkalinity,TCLSVOCs 3510Cr 2- 1 Liter Amber Glass Hardness 1302 1 - 250 ml HOPE Tot. Suspended Solids 1602 chloride, nitrate, sulfate,Total TAL Metals 300s5i60I 1 - 500 mL HOPE Alkalinity 310 1 - 1 Liter HDPEs- N - 'Total Dissolved Suids S0idy1 ____Acombined 

in one -literDissolved TAL Metals os I - 500 mL HOPE Chloride 3253 turbidity I0o.? HOPE container._ _l^Ln2 . .
__



INTERNATIONAL
TECHNOLOGY Page I of 2

-- CORPORATION
CPO O Sample Collection Log

Project: 825635 PLUM BROOK ORDNANCE WE'
Manager: Mike Spangberg

RFAICOC Number: f I - IC
I

Loccuion Code: PB-BED-MWIB

.Sample Number: BD3024

Sample Name PBOW-O1 -GW-PB-BED-MW I 8-BD3024.(00-1

Sampling Method: LF
Sample Type GW Sample Purpose: REG

Collection Dare:
C'ollecnon Time:

Start Depth.

End Depth:

IAI ;JCI

f7 !/V (/;•

-9T.

II
QC Piirflers:

(TBris lo* Icp .4

`anmple AMatrix: WATER

Sample Team: _
(ER) -* (Fe)

Containers
Fit Frtn Qty Size Units Typc

ERPIMS Values:

Sacode:

Lot Control#:
Analytical Suite

VOLATILES3 N A 3 40 l-.m -GVJALISEP-

SEMJVOLATILES3!N 3 2 - L Amn. Glss

EXPLOSIVES N C

METALS3-W-F Y D 1500. mL. l3PE.-

MMETAlS3-W N E 1 500 ,nL M P. HPE

HARDNESS N F 1 250 iL. JIPE -
. ~ ~ ~ .-. --.--.----.-

TOC ''N G 2: 40 inL GVIALSEP :
CYANIDE N : 1. 1000 mL HPPE

ALKALINITY N I .1 , VL: PE[D -

CHLORIDE N 1 I :I 5- L HODPE

INITRATE N I -L HDPE
~~7. ___.,

SULFATE N I 1 1 .L HDPE ..

jTDS NI 1 1 L: -PE

jTSS NA i :; PEt - j
ITU}RB I80.l hi1N1.--tS P

Comments: Lw f,4,,v
/ -J

Sketch Location: ,ee J

Logged BY/ Date: Reviewed BY! Date: ,k, .
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INTERNATIONAL
TECHNOLOGY rage 2of

'--tCORPORATION .J ~ ~
Sample Collection Log

Project: 825635 PLUM BROOK ORDNANCE WIK
Manager. Mike Spangberg

Location Code: PB-BED-MWI8

Sample Mumber: BD3024

. PURGE RECORD:
Initial Timc(24hr) DepthtoWater.

I (ft)

Eh pH
(mV) (SU)

Conductivity Turbidity DissOxygen
(mSlcm) (NTU) (ppm)

Temperature Purge Volume

(C) (gal)---- --------- - -- -- -- - -

iqA* 0s0I I iL1ra

i.iz
I 1,>l

131~.31
,5zs

,3,z -3B

I-33f

-3;'
- 3-..

_3 (. f

/2. OfIL IL

/ 2..
12.5z,
, -L. 3P

I z ..3?

zt. I
Z ?-.IaZ.-f

33 -Z7
(p1.2

/35i.:

0.0

0 -0
,ZQ%
/ 2.q

/ z .s-

/ 2 -o

T,3;27-i
3 ^-@4 0>.

I
-4 --- � -----.---.. 4 -___ . 4

!S~ample: / 4z( i 31J2.J Iuml j, 3. I if G /I -S- i1s13g qJ
J

kw F",w r

.J

4'?1*-,4 -,Logged BY! Date: Reviewed BY! Date: ____________

IT I I I f



C C
GROUNDWATER SAMPLING FORM

EIJ
ii COM IC.Zaw

Project Number:_
Project Name:
Investigation Site:
RFAICOC Number:

825635
PBOW Groundwater

Collection Date: f
Collection Time:i
Sample Filtered No): d 7 G
Weather/Temp: C __________C_

Form Completed By::
Sampler(s): j2' {Zs. 5.rrj

eh- 6mB- /PW/Z q,

Reviewed By: '5 ;0 Kr-..
Samplem - 1~

P B O W -1 0 1 1- G W - ' i - . *
Number: JPJBO|W| - IP |b|6|EP-2 qi(b I

MONITORING WELL INFORMATION [Use top of casing (TOC) for an measurementsI
Well Number: Pb- Pe 'n Outside Casing Dis. (in): ,ZA Odor:
Well Secure e I No): Depth to Product (ft): - Vapor Monitor Type:____ _ 1_
Well Labeled Led/ No): Total Well Depth (ft): -Vapor Monitor SlN:6zl( a / o
Well Condition: Depth to Water (ft): 3 JT . - Reading (ppm):___
Screen Height: - Water Column (ff): Remarks:L,2 ,,. .
Casing Type: o_ ; , Elev. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casing: Gallons/loot - 0.041 x d2, where d Is casing diameter In Inches - (0Q041 x ( )2) = gal/ft

Well Volume (gallons) = Water Column (ft) x Galft - ___ fl x _ GeVlft v . . gallons

Volume of Water in Filter Pack: Gallons/foot u 0.041 x (0'- d2). where Dis total borehole dia. in inches & d is casing dia, In inches - 0.041 x (( YJ - L )2 ) G garft
Filter Pack Volume (gal) - ((Screen Heighl + lesser of 2 ft or water column) x gaVlt) x porosity (0.3) = fSeef Height ft + Rt) x - gal/ft) x o.3 = gallons
Purge Well Volume: Purge Well Volume a Filter Pack Volume + Well Volume = - _ gal ___ gal

_

... ..I I x Purge Well Volume (gal.) 2 x PurgeYVei*ll.,Volu gau) '\3 x Put* Well Volume (gal.) 4 x Purge Jg-vfumrne (gal.) I 5 x Purge Well Volume (gal.). . I 4 I I II I / I \ \ Il I \ z/ 1.- I I
Purge Cycle Time (24 hr) Depth to Water Co duct it pH Eh T p ature Turbidity Diss. 0, Purge Volume

Units: Feet OSI* Standard U ts ppm -F 14Th ppm gallons
Purge Vol 1

Purge Vol 2_ .
Purge Vol 3

Purge Vol 4

Purge Vol 5 ..... ._

SAMPLE _ _
'F

CAMPI C AaJAI VTIE"AI INrnRMA&tlAM

Requested Analysis I Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s)
Nitroaromatics Mod. 530 2- 1 Liter Amber Glass Total Organic Carbon | W 2 2-40 mL Glass Vials Nitrate 353.2 1-1Lir HDPE~-*t
TCL Volatile Organics o5030 $2 O 3 40 mL Glass Vials Total Cyanide 90o1A9iz I -1 Liter HDPE Sulfate 3| 5 3 .. SarMpe for alkalinity,|TOLSVOCs 1'' | / 2- 1Liter AmerGlass Hardtness 130.2 1 -250mlHPE {Tot.SuspndedSolids ieo.2 chloride. nitrate, sulfate.TCLSV________-J22f -2-litrAbrGas ades10. 5 LHDETt upeddsld TSS. TOSS and turbidity
Total TAL Metals 300'600131 - 500mL HDPE Alkalinity 310.1 1 -1 Liter HDPEsP A Total Dissolved Solids | o' combited in one i-llfer
Dissolved TAL Metls | I - 500 mL HDPE Chloride 325 3 Turbidity 150.1 H0PE container._ _ L Z Z 4 Z __



e INTERNATIONAL
I TECHNOL^OGSY Page I of 2

I J CORPORATION Sanmple Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager. Mike Spangberg

RFA
Location Code. PB-BED-MWl9

Sample Number: BD3025

Sample Name: PBOW-01-GW-PB-BED-MWl9-BD3025-(00-i

/COCNumber. f pu tovtit 0 t-I r= _-f

Collection Date: . °Y, V /,t
Collection Time: 1315

Start Depth:

End Depth:

- _.

Samplng Method: LF
Sample 7ype: GW

. ._ -

QC ?mrtleri:

Sample Purpose: REG

(FE) -

Sample Matrix: WATER

Sample Team: _a___(ER) I

Containers\ Analytical Suite Fit FrtnQty Siz Units Type
'\ VOLATILES3 QN A: 3 40 4- GVIALSEP

SEMiOLAT;ES3N- B 2 :1-. L -A. GiaSS
>[IEXPLOSIES N C I 1 L Amb.Gla-:

ERPIMS Values:
Sacode:

Lot Controi#:
....-

( I

N
'I"N

JMETALS3-W-F . Y D 1 500 mi IIDPE-
?dMETALS3-W :N E 1 500 n IL CHDPP: _______

3;HARDINESS N -1 0 L HDPE-
'%TOC N G 2 400 rnL GV ,SEP' :

r'CYANLDE N H 1 1000 H mL DPE :

ALKALINITY N 1 1 1 L HPE
.CHLORIDE N 1 1 1 L IDPE

NITRATE N I I 1 L IIDPE

SULFAE ::N 1 L HDPE : :
TDS N A L' ''1.. EIDPE.-

.11 L HDPE.
TIRB 180 1. NV I -1 - ;1 HDPE ____-_____-

Comments: CvroL-4dM fN444ht% fJJW( >(frs" 04g'l
-

-4

Sketch Location: #e- P p- acd gi -$

B iL

Logged BYI Date: _ /0 Rel Yee Y Date:%s> 4 .Ci 1



INTERNATIONAL
TECHNOLOGY Page 2 of

' '--*CORPORATION * UJ
CSample Collection Log

Project: 825635 PLUM BROOK ORDNANCE WIR
Manager: Mike Spangberg

Location Code PB-BED-MWI9
Sample Number: BD3025 S 34 ev lo,.

- 5cr 5 J 3 2 PI 1 WC S J:.rJe4 7.s ro -A41 C

q, t - + v * >6 - 7X 2 ?. 3 P'

PURGE RECORD:
initial Timc(24br) DepthtoWatcr Eh p1l Conductivity Turbidity DissOxygen Temperaturc PurgecVolumce

_(ri) (mV) (SU) (mS/cm) (NTU) (ppm) (C) (gal)
.--~ ,_Lf ~ . _ .

Il -4~3yf Pa 4. O I jl0 ). o 14.
I~TO I

I

I

I

IA."

{100

I r .1"o

12 P
/ 7 s

,,f ,?

j 2.,? LL
VTI. 2i1

i' , z 2S

2<; IC

-, ! ?

. 1, r 5 ?

- q6c

I : ioq

I - o3,

1 4Wt.. qf32

' -"I -
j - '-tO?
1 - calls

I13. Sj-

03. I

iq. 3'

icstft

/.I. C'

f "'. r I

1/4 zl

6. 70

f;. o7

I 4l57

3-iL

I,

.4t
3. itf

Ii * /°_
,i ( ,,,

,I I;/o

.X 3t
!, 43

I Cq2.O

I 1 .4

I-'O/. 0
:I r-t -0~I: 2 17 0

I AN 0o

iJoz,
!V. 0

0. Z'7

0 *0
0.23

0. 0

-*-0

0. C)

is. q
,4.2

/4. 4

i7.

/ V,. 4.

KJ

I C,., I ,

0 -t- i /9II
S p I

Sample:;// I -7.3t I - /,//,. , Y,?W;l | ,4y3 I

-J

whiG b4M(Q c ss W;ql'j.h Lv'k *2(IrIp4d hn. P kA f

Logged BY/ Dale.A ).y/4 . I / / ce/ .Revie ied B Y Date: Z''fi/ /A,, -;/4



( (f G
GROUNDWATER SAMPLING fORM

E JI
IT c oRP AJU

Project Number: 825635
Project Name: PBOW Groundwater
Investigation Site: ? etu).I _swli
RFA/COC Number:

Collection Date: ioL4Lo 1 Form Completed By:jbi. ,5..
Collection Time: ' 3 i- Sampler(s): .-
Sample Flitered ¶'9I No): .) -4

WeatherlTemw: o.. cii) ra Reviewed Bv:V ,2,i: i, -4-

Naumbr: PIB |O W - 0 G W I j I-I | | |iE I | b II 1S-10 12 1 1

MONITORING WELL INFORMATION luse lop o casing (TOC) for all measurementsI
- - .. .. ~ n ft-~ A. jAWell Nsumber: >- TV 6- rvv IA

Well Secure . I No. 3z I
Well Labeled es _ _ _ _ _ _ A _ _

Well Condition: __
Screen Height: 2 S- '
Casing Type: 3 n' . iket.. 177S-4qsS

Outside Casing Dla. (In): yfJ

Depth to Product (ft): Ni1l
Total Well Depth (l): lJq. !

Depth to Water (ft): _ .12
Water Column (ft): Z-3-3 &
Elev. Ref. for Water Level:

.

.

Odor:
Vapor Monitor Type: PID / VRAE
- Vapor Monitor SIN: I
-Reading (ppm): 15 { (,koF! {l IF. V"
Remarks:

_ _. _

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casing: Gallons/foot a 0.041 x d2, where d is casing diameter in inches * (0.041 x ( 3 )2) _ gal/ft

Well Volume (gallons) = Water Column (It) x Gal/ft a R_ Ix GaUff - . . gallons
_ _ .

Volume df Water In Filter Pack: Gallons/foot - 0.041 x (D2 d-), where 0 Is total borehole dia. in inches & d is casing dim. In inches = 0 041 - (-Y ) - gal/ft
Filter Pack Volume (gal) a ((Screen Height + lesser of 2 fl or water column) x gal/Vt) x porosity (0.3) . ((Sctee - ) x ga p/t) x 03- - gallons
Purge Well Volume: Purge Well Volume = Filter Pack Volume + Well Volume a I gaa4 =. gal

Purge Well Volume (gal.) 2 x Purge Well Volume (gal.) 3A Pu W ga, 4 x Purge Well Volume (gal.) 5 x Putge Well Volune (gal.)- II I 1 I 1q I I I ]
Purge Cycle Time (24 hr) Depth to Water Conductivi pH Eh Temperature Turbidity biss. 0, Purge Volume

Units Feet ncm Standsrd Units ppm f NTU ppM gallons
Purge Vol 1'
Purge Vol 2

Purge Vol 3_

Purge Vol 4

Purge Vol S___

SAMPCIE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Conlalner(s) Requested Analysis Method Sample Container(s)

Nitroaromlaics Md. 30 2. 1 Liter Amber Glass Total Organic Carbon os 2-40 ml Glass Vials Nitrate 3532 1 - 1 Liter HDPES"WA
TCL Volatile Organics 5soou iUwe 3-40 mL Glass Vials Total Cyanide SO IAW12 1 - I Liter HOPE Sulfate | _3753 |A Sarnple for alkalinity,
TCLSVOCs 3510C 22- 1 LIter Amber Glass Hardness 1302 1 - 250 mL HOPE Tot. Suspended Solids 'eO.2 chloride. nitrate, sulfate.Total TAL Metals 1 - 500 ML Hop Alkalinity 3|1' Tal Dissohed So-ts | MA s | TSS. TOS. i turbty

Potal s 3 |_1_-500mLcombined In one i-liter3i0lv d T L eas -5 0 mL H P C h~lord 35Turbidity 's ' HOPE container.__solvd 1AL etls 17-f 
__ WmLN rd + 3 o



INTERNATIONAL
TECHNOLOGY Page I of 2

-- CORPORATION Sample Collection Log

Project: 825635 PLUM BROOK ORDNANCE WIK
Manager: Mike Spangberg

RFA / COC Number: Lb />o aS1 oAA&

Locanon Code P e _ &et) h. I e
Sample Number : 3 Os/S

Sample Name P - &-w -PB. gz - ttwlq- D304sq0 :

Sampling Method: LF
.Saple Type GW Sample Purpose cV

Collection Date:
Collection Time: 13 -5

Start Depth: 3-T 0 _ .
End Depth: ;.-) 5;

Sample Matrix: WATER

Sample ?eam Pr / _QC Pariners:

__LT )q:S e2 a (ER) - __ (FB) -

Containers
Analytical Suite Fit Frtn Qty Si7e Units Type

\ VOLATILES3 N A 3 40: mL ;GVIALSEP

i SEM1VOLATILES3N B 2 1 L Amb. Glass

\ iLtmSlWES N C I J 21 L Aib.Glass

' MEaTAJS3-;W-F Y D 1 500 .:niL 1DPE

-| ETALS3:W N VE- DO -m -HPEE- :.................n. ......
Comments:

ERPIMS Values:

Socode:

Lot Connrobit ._ -

Skt, _

Sketch Location: See /° eA,6 34e

Logged BY ' Date: Reviewed BY/ Date. I 4I. -/,/



INTERNATIONAL
TECHNOLOGY Page 2 "
CORPORATION t)Sample Collection Log

Project: 825635 PLUM BROOK ORDNANCE WE
Manager: Mikc Sipangberg

Locatiocn Code 3- r e ~w/ -
Sample Number' BD 30 'lS

PURGE RECORD:
I Initial Timc(24hr) DicpthtoW2ter Eh pH Cunductivity Turbidity DissOxygen Temperature PurgeVolume

_ (ti) (mV) (SU) (mSlcm) (NTU) (ppm) (C) (gal)

I _ Ii..

tSample: I -liz

Logged BY1' Dale: b. (4e l(14Ri B DRevie~ed BY I Date.b-o /dj



INTERNATIONAL
g | TECHNOLOGY Page I oW

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE UIK

Manager: Mikc Spangberp

,r

tI i
ii

I

Location Code: pej tAt q
Sample Number: Bbt? 304

Sample Alame.:. tbJ 0 1-o _ Be.b-'I , I -_ p3P14

* -4o o 5r S-Kkw
RFA I COC Number: 4 -_

Collection Date' ,9/o4/
Collection Titne: 1 I1

Start Depth : 357 _

End Depth: _
Sample Matrix. WATER

Sample Team: //)/-

i
i
i
j

Samphng Method' LF
Sample Type: GW Sample Purpose: Fb

QC Parners:

(TB13TI tooSt (ER) _ (FB)
. _ ._-

Containers
\ Analytical Suite Fit FrtnQty Sizve Units Type

XV S3 N A 3 40 7nL l--t;tSIP :
I\SEM OLATILES3N B 2 - L Ab. Glass -__

\- EXPLOSIVES N C I L Amb. Glass
\ ..... ................................. ___._ . ...... ... _.. _.__ . .. ..... _.._. _

Y' V METALS3-W-F y U I St mnL BDPE

`KJ!METALS3-W N E l 500 MLE 'UDPE

ERPIMS Values:

Sacode: _.___ _

Lot Control#.

Comments:

Sketch Location: SeC <-'- / 5b;5

. .

. . _ .

Logged BY I Date: Reviewed BY/ Date:)?, w,4t' 1"a£



m INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of U

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager: Mike Spangberg

Locarion Cade p b- be D- p,,i4 >

Sample Number. B03041_, (F

PURGE RECORD:
iInitial Tzmc(24hr) DepthtuW~ter Ehi

(rt) (mV)

I ,

__ I

S 1!m

pH Cunductivity Turbidity DissOxygen
(SU) (mSlcm) (NTU) Wpin)

I I
I I I

i

'i I bK -
i i

i i

i i I

ii
:I

Temperature Purge Volume '
(C) (gal) ;

- -

)

II

I

I

I

Ii
I
i
i

I �
gI | !

_ _

Logged BYI/ Date: 8 , 4 al01ol Reviewed BY/ Date: )rfkA Ib !/



Wb INTERNATIONAL
TECHNOLOGY
CORPORATION Sanink (n~hw lion fnpr

Page I of 2

Project:

Location Code: PB-BED-MW20

Sample Number: BD3026

825635 PLUM BROOK ORDNANCE W1<
Manager: Mike Spangberg

RFA I COC Number: &gg s0__

Collection Date: c 4/ ( /,e Z

Collection Time: 1I

Sample Name: PBOW-01-GW-PB-BED-MW20OBD3026-(oO-I

Sampling Method: LF
Sample Type: GW

QC Partners:

(CB) (ER)

Sample Purpose: REG

(F) _

Start Depth:

End Depth:* 9,C
Sample Matrix: WATER

Sample Team: > I }5

-

Containers
Analytical Suite FIt Frtn Qty Size Units Type

ERPIMS Values:
Sacode:

Lot ControPi: .Vlb�� � ;� - � � "� .,;.

.. .. N ,.' i�.�-; . . .... '. ' "
.

E X P L O)S Y V S C 1 . L . A b. i ss

NTETALS3-;"V 'y D 1 M :O :mw: :

~ETALS34 .. ' ZO " hL D E ,
hARD ESS .~ JY 2S ~ UIL~lhW E77j

T O C ' ' ~ .. : 4 I O " m ' i * *
CYANIDE N'II I" 1 00 ~ D

T D S L I 1 Y A . . 1 . : :D ? - Ž , .

T S O I E 1 & H ? X <
I t Ii .O. .1 L .U F

Comments: TV 4~'! 3 twa & St'" (-x"IG
---- I----

Sketch Location:

..

e e b&&1&.

!: Reviewed BY! Date: ,; 4" :oJ.Logged BY! Date



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 j

Sample Collection Log P

!Ct: 825635 PLUM BROOK ORDNANCE WIK
Manager. Mike Spangberg

Proj;

Location Code: PB-BED-MW2O

Sample Number: BD3026

S I', uM 4"bI -W 3 - w~ ,,,d,

PURGE RECORD:
Initial Time(24hr) Depthi

(ft)

oWater Eb pH Conductivity Turbidity DissOxygen Tempt wrati
(el(in'V) (SU) (mS/cm) (NTU) (ppnm)

lure Purge Volume
(gal)

~I 6c / 1
I

-

V.p

Vc{ I

ID-
1t9•

100

110

Igo
0130

gzoo

livI10

13. " -99

?.7 -6o

(i It -_q4

IH ,0-s _-qz

I 7. I5' -_
J-7, (5r _-

17.3S!r - C'57
18.°0 -76
ZO,10 -g1

/yf L I-s7 ~
I)-7 C

g,6z

18,65z

9,4S

,Lb

.o

.86

q,z.0

8 1?

1(03

si.c7

S$3
s.5

'.9,'
Is3, 8

535~

zz.7

87, (

6e%. 7

86' f

qZ.?

SC's

!t74

0.0

0.0

0.0

0.0

0.0
0,0
0.0
0.0
o0
0.0

.

c0. 4o

10,57510.5

1,70

. 66~

10,530

t0sQ

0. 7l

I,
Itr

C-

0.0

Z3.8

+ .'

I o.SB

-73

',zq SY.7 CLq
5v3, C ;-3, N

8. ,5-

0,0

0.v

h-/ / •

Logged BY/ Date: <. I C((Žcb Reviewed BY/ Date: 11 _ 616 /of
_



C.
GROUNDWATER SAMPLING FORM

ED3 Project Number:-
Project Name:
Investigation Site:_
RFAICOC Number:

825635
PBOW Groundwater

Collection Date: _ p ?/Z &/o1 Form Completed By: /~ I
Collection Time:_________________Sampler(s)yl ,t -k
Sample Filtered~ I /N o )):_____A______________
Weatherfremp:e a#-4'r +If F Reviewed By: ")4u~-io/t4'ft

MDO- /PJl-'J? 0

Number: IP IB IO W - 0 1i "iJI11T -V 03 01711
I
I

MONITORING WELL INFORMATION fuse top of casing (ToG) for all measurements]Wall Number: I'rT~- oOutside Casing Dia. (in): .2. ~Odor: 4t(c
Well Securo '6- I No):_____________ Depth to Product (ft): -Vapor Monitor Type:______
Well Labeled (ZnI No): Total Well Depth (if): 44,~-Vapor Monitor SIN: " Ci* " IWell Condition: &60. t Depth to Water (if): / ,~zReading (ppmn):

Sceexeiht )e Water Column (ft): 3.~'Remarks, e ~/tv~/7
Casing Type:<q-Ck. tlW 141t Elev. Ret. for Wate r Level: -1 6& A; e/F.,4,. fi.... tle/L1 ,

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volumneof Waterin Casirng: Gallons/loot = .0Y41 xd2, where dis casing diameter in inches =(0.041 x( -Z ~ X.J x 6 4 gallftIWell Volume (gallons) =Water Column (if X Galiff at ... • ft X. 62111aft1 .~ gallons
Volume of Water In Filter Pack: Gallons/foo 0.041 x (D2. d2), where D is total borehole dia. in Inches & d Is casing dia,.inirtFihes ar 0.041 xc (L ... ,.. J 2- (... )w o, 2C-) gaVif

35 2I 7Filter Pack Volumfe (gal) -((Screen Height +lesser f 2 ft orwater column)xgal/ft) xporosty (0.3) a ((Screen Height ..... ~,ft+ C) ft)x_ Zo5gatlt) x0.3 =- ~, gallons
Purge Well Volume: Purge Well Volume -Filier Puck Volume + Well Volume - L', i.../ .gal + LO gal - 8 ,Ki: gal 10 7fc &- -

- ---- II4vPawn& Woll Veilim tnml1 1 2 x Pura* Well Volume foall.) 3 x Purge Well Volume (gaf.) I 4 x Purne Well Volume (gal.) I 5 X Purge Well volume tgal.J III - - - -- - -- - ---- -- - -- - -1 I --, - -- . -- -- . I iI I /I .I 7 'V{/') /' II % 11.. '~ L 1 --- ,-

Purge Cycle Time (24 hi) 1Depth to Water Conductivit pH4 Eh Temperature Turbidity Diss. 02 Purge Volume
Units: Feet umhos/cm Standard Units ppm OF NTU ppm gallons
Purge Vol 1
Purge Vol 2

Purge Vol 3 ~iL E ~ tL~
Purge Vol 4 __ _ _ -JUJ

Purge Vol 5
SAMPLEL.. -J

I1
SAMPLE ANALYTICAL INFORMATION ______ _ _ ______

Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Contalfner(s) Requested Analysis Method Sample Container(s)
Nitroaromatics mmd. mo 0 2 - I Liter Amber Glass Total Organic Carbon woe 2 -40 ml Glass Vials Nitrate 3532 ii- Liter HDPEV-bO 4 A
T01 Volatile Organics 5030126305 3 -40 ML Glass Vials Total Cyanide O10A,0I2 11 - I Liter HOPE Sulfate . ______- Sample for alkalinity,
TCL SVOCs 1510' 2 - 1 Liter Amber Glass Hardness M32 11 - 250 mL HOPE Tot. Suspended Solids fee 2 chloride, nitrate, sulfate,Tolal TA Totl Dst Metalsd 

le -, -I TSS lO .and turbidity3005A16010 1 - 500 mt. HOPE Alkalinity 310.' 1 - I Liter HDPEs- A TtlDsole ois ' crandI one 1-liter
Dissolved TAL Metals 305AM01B i - 500 mL HOPE Chloride 325.3 Turbidity '90' I HOPE container.

-1111-1- .1 ....... - 11 -- I



INTERNATIONAL
| TECHNOLOGY

, - JCORPORATION Sample Collection Log
Page I of 2

Project:

Location Code: PB-BED-MW22

Sample Number: BD3027

825635 PLUM BROOK ORDNANCE WE
Manager: Mike Spangberg

RFA/COC Number: (40 i- oovo i 5rL- ;^ -A

Collection Date:
Collection Time:

lIs I'/i

Sample Name: PBOW-01-GW-PB-BED-MW22-BD3027.(00-1

SamplingMethod: LF
Sample Type: GW

QC' Partners

(TB)a- too ot A (ER)

Sample Purpose: REG

Start Depth: .3 .. _ ..

End Depth: 3 7
Sample Matrix: WATER

Sample Team: | hr
(FB)

Analytical Suite
Containers

Flt Frtn Qty Size Units Type

ERPIMS Values:
Sacode:

Lot Control#:
_ _

.. f . ...... ... . . . ... ... .. . .... r _

IVOLATIL ES ' 3 4 n V A , E

LE XPL O S I S C I I L A h l s

IMETALSti-W -F Y 50 mL U

fMETrA~LS;3-W N E SOrm IID'P~e:.

I H A R D N E ~ S N ~ 1 :: 2 5 0 L H P

TOC N G 2 40� rnL GVIALSEP I
CYANIODE N 00 m H f_ E . .... ... . ... ..

A L K A LI NIT Y : N l -' '' : 0 : '1 . L : '. P E ..........::,.' , .

CHLQ RIDE. N 1L 1< L HDE W.

NnITRATE K L HP

TDS Nil . LHDPE

iTSS NI. I LHPE.

|TURB }80.1 N :1 I 1 - 1 i.IDPE

Comments:

I? T . L R

Sketch Location:

d) P& ~ . wz Z

Logged BY / Date: , kXJ, tolk Reviewed BY/ Date : b -e.. ,10/



mT INTERNATIONAL
TECHNOLOGY Page 2oro

__ CORPOR;ATION Sample Collection Log \
Project: 825635 PLUM BROOK ORDNANCE WI<

Manager: Mike Spangberg

Location Code: PB-BED-MVW22

Sample Number: BD3027

14 0l~ I - 4,kIc W ,- 7 30 , 7; 8 T V- vv w 0( . ' f ) , Sqt Ž 4. YV. F4 ( w.4 5

"tu rJ-o,

- ?f U3 ~rr.f "- rn S0 0
wo~ wL;scvli.aLs4J~(Pw$ .S-tVr,

i

PURGE RECORD:
Initial Time(24hr) Deptht,

(ft)

II10 OI .,1 30. IS

0, oqb . )1.7i4

0 't 35' I 3.33

; V' yO '71. 3i-

; I I _. i x{ _f

oWater Eh pH Conductivity Turbidity DissOxygen Temperatur
(mV) (SIJ) (mS/cm) (NMT) (ppm) (C)

I
I

I

e Purge Volume i
(gal)

f 44f
I

~i~
IVIV

1415,

7'-' )

31. 57

*~ I. s-v

- ?AYO
.437

I - 2. v

? - z Q I

- 7 Is

gqo ?

po.f'

IC. AL

toe. 2
la ,2 X

10.2t

is,l'1/C.t LI

o. 73i

0. 7 'A
C. 7Nq

e. 70'
0. 7S

v . 7LrS

C. 1I4&

0.7,

O. 777

srq

z q . t'

q(e .3

I (. 5r

C. C

1, 30

C, 0-0

o."

C. ts

r. 'N.
e.v
o -4-'s

j0. 5

IC.,I

feoq

B0.,

*1 . I
41, I

I I

I'. 2t

11. C/

1!. 4

Sample: I ("q

2. 4 t

---- _i _
I f' I i&. IN, .,* I (I.4I

fw9(xi>,5&f ))I s I.

/, -k,,i S&�fru -

Logged BY/ Date: /, Rv/e/otfReviewed B.Y / Daite:'~- 1t 14 I 1.



C
I,. GROUNDWATER SAMPLING, rORM

Ii coaae~o

Project Number: 825635
Project Name: PBOW Groundwater
InvestigationSite: P6- 3It)-A.1,tt
RFAICOC Number:

Collection Date: 'ohio I
Collection Time: ao LO
Sample Filtered(3 I No): ! < S
WeatherlTemp: r Clu. f-ld 4S'

Form Completed By: \>. 4ty (sk_
Sampler(s): >.

Reviewed By: v, ,

SampleQ f P |B |OIM 1 TT- |- I I I I 7 -
MONITORING WELL INFORMATION [use top o casing (TOC) for al measurementsI

Well Number: '-&Vf>- MJ. Outside Casing Dia. (in): 2" Odor: '), 1 .SJ- ei
Well Secure (Yes/ 3J,1 A - I 3-it I" Depth to Product (ft): WA/ Vapor Monitor Type: PID VRAEWell Labeled (Yes 1): ril__ Total Well Depth (ft): 'g '/4. - Vapor Monitor S/N:/
Well Condition:w . 4[ -j Depth to Water (ft): 30. 1 _ - Reading (ppm): _ 'k. 5 / ,S 3$1Screen Height: 1/ F* Water Column (ft): 13.__ Remarks: kw4k ; 5cryva-Casing Type: It_ Elev. Ref. for Water Level:_ _____ i Jw.. .(41 0 flc .r5.

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD Rr ;. g - 4 t ; 1
VolumeofaterInCasing: Gallons/foot 0.041xd2 .wherediscasingcdiameterininches -(0.041x_(___) _ _ galft- d \.

Well Volume (gallons) - Water Column (ft) x Gavft fx _ Gal/t * S galons
Volume of Water In Filter Pack: Gallons/fool * 0.041 x (Dz * d2). where D Is total borehole dia. in inches & d i casing dia. in Inches = 0.041 x ((Q I* J Y) u ga-fit
Filter Pack Volume (gal) ((Screen Height lesser of 2 ft or water column) x gaUft) x Porosity (0.3) * ((Screen Height - ft + . .fl)x -gaat/)x 0.32 gallons
Purue Well Volume: Purge Well Volume = Filter Pack Volume . Well Volume - ._ gal + gal -* __ gal

_ 
_ 

. .
. -

.Pwye Well Volume (gal.) 2 x Purue Well Volume (gal.) 3 x Purge Well Volume (gat) 4 x PwSte Well Yolume (gal.) S x Purge Well Volume lgal-)_ _ _ _I I I - I I IPurge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Diss. 0, Purge Volume
Units: Feet umhos/cm Standard Units ppm °f NTU ppm gallons
Purge Vol 1 _
Purge Vol 2
Purge Vol 3

Purge Vol 4 _ . .
Purge Vol 5

SAMPLE '71. SlI
x. (Sx 6_I _ . .~%. 7 ' _

SAMPL ~.I
SAMPLE ANALYTICAL INFORMATION

Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Container(s)
NitroaromalIcs Mod. 833* 2 - 1 Liter Amber Glass Total Organic Carbon 90_ 2 -40 mL Glass Vials Nitrate 3532 I - 1 Lter HDPES-Ndb@A
TCL Volatile Organics sO301 2606 3 -40 mL Glass Vials Total Cyanide 60O1o912 I - 1 Liter HOPE Sulfate Vs.3 A, Sample for alkainit,
TCL SVOCs 3ss0 1 2 - 1 Liter Amber Glass Hardness 130.z 1 - 250 ml HOPE Tot. Suspended Solids 1602 chloride, nitrate, sulfate.Total TAL Ntetals 30O$5DB 1 - 50 ml HOPE Alkalinity tA 1 . I Uler HDPE NA Total Dissolved Sos . TSS. TS. nd urbiityTisotalv Me t AI _ _ _______ __ __ __ _ 

1r To te combined in one 1-literDlssolved TAL Metals 1 WW0 1 - 500 ml. HOPE Chloride 325.3 Turbidity isot1 HOPE container.



INTERNATIONAL
TECHNOLOGY

(-~; - CORPORATION
Page I lf 2

Sample Collection Log
%ct* 825635 PLUNM BROOK ORDNANCE WUe . Manager: Mike SpangbergProji

RFA / COC Number: 610- too iro I irL-ft 5

Idcationl Code: * 3 -_ t- -._ z-

Srample NVumber.- ; S soz' 5

Sample Name.;

Sampling Method LF
Sample Type GW Sample Purpose V1 .

QC sr1finrs:

(rB) To wOor.si * (FR) (FD)

Containers
Analytical Suite Fit FrtnQty Size Units Type

Collection Dale: ig o__
Collection Time: Ji-0O _

Start Depth: _.
End Depth: 17

Sample Matrix. WATER

Sample Team: bXj2 _

ERPIMS Values:
Sacode: __

Lot Conirolo___ _. r ._
w . . .

!VOLATILES3 N A :3: 40 mL GYJALSEP -

L.
SEMTVOIlATLES3N :B 2 1 L AmI). Glass :

jEXPLOSIV:ES N C I 1 L A. Glass
...... ..... ... . ... . _ ...........

I'METALS1-W-F, -V Dn1 :iO-:m- IP -:.. . .:.~

[MET-AiS34 - -t -� N �.:. .�, - - - a �.. m�:"0 :�,:: ." :. .,.. II �5 0 . � 36at .,�� - ... .I... 11--.- .... ...1 -..... ...... --.-

Comments:

Sketch Location:

L g B Y7Dt e A f/ . 3 R eBDZ v;7

Logged BYI Date: i>47tt vig Revelered BYI Date:t¢. ,;,



INTERNATIONAL
TECHNOLOGY Page 2q- '

CORPORATION Sample Collection Log
Project 825635 PLUM BROOK ORDNANCE Wh

Manager: Mikc Spangberg

Location Code* 0C6 - -t-3-fxt-

Sample Number .D1, tf) 3L7-Z P1S

30S w

PURGE RECORD:
i Initial Time(24hr) DcpthtoWster Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume i

(R) (mV) (SU) (mS/km) WMNT) (ppm) (C) (gal)

Sample'

I ,

Logged BY! Date. 10, R e Dte/Rleviewed BY/ Date:-X),,-- k 1!IY/1f1t



INTERNATIONAL
TECHNOLOGY Page I of 2

t. ~CORPORATION&" CSample Collection Log

Project: 825635 MLUM BROOK ORDNANCE WE<
Manager: Mike Spangberg

Location Code: -p(S 6 dc I> r - z 2 -

Sample Number: e t, s 5 Y P I02?,1 MS T

Sample Name

ISampling Method: LF
,Sample Type: GW Sample 1T4

RFA / COC

SI>1

'Number: &o -tooh Wot5rL-

Collection Date: 3 ... 0 _ _
'ollection Time: itow

Stort Depth. 3_.

End Depth: '
Sample Matrix. WATER

.Sample 7eam: . ](@t I-

ERPIMS Values:

Sacode:

Lot Control# . . .

rpose. ("1
QC Partners:

(r) 1 lO o to I A (ER) (FB)

Containers
AnalnticalySuite FIt 'rtn Qty Size Units Type
VOLATnLES3 N ''A 3 40 mL VGAtLSEP--

SEMiVOLATILES3N B 2 1 L Amb. Glass

E[XPLOSTVES N C I 1 - L Amb. Glass
- tETALSI-W-F y D I S00Q niL: llDPE

|METAS3-W N E 1 7 0 -mL0DPE-:

Comments:

Sketch Location:

Logged BY/ Rv3 ° Z 7

Logged BYf Date. t)0t/ ,4/sa Reviewed BYJ I eWzAC z



m- INTERNATIONAL
TECHNOLOGY Page 2 .

'-*CORPORATION .IeXSample Collection Log
Proj ect: 825635 PLUM BROOK ORDNANCE WK

Manager: Mike Spangberg

Location Code. ee6 - g> % 7 %

Sample Number. - 4I3~~- - POz '1 f

j PURGE RECORD:

I

i

i
j

Initial Time(24br) DcpthtoWter

0(U)

Eh pH Conductivity
(mV) (SU) {mSkm)

Turbidity DissOxygen Temperature Purge Volume
(NTU) (ppm) (C) (gal)

1SC--7u sj/y AlO. 3 O2-'

-J -- c - J- I i

S~mp~I
. ,

I

� � --- --

..,I

i-.

Logged BY/ Date: V)emO A1 'R1R e/Reviewed BY 1 Date*Q ~ ¢iG



INTERNATIONAL
TECHNOLOGY Page I of 2

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WJ<R

Manager. Mike Spangberg

RFA / COC Number: PA)O w to o 0 0o I-Tit - TV

Location Code: PB-BED-MW23

Sample Number: BD3028

Sample Name: PBOW-01-GW-PB-BED-MW23-BD3028-(00-

Collection Date:
Collection Time:

Start Depth:

End Depth:

le

11yY

& I
-

17-0.2 q,Sampling Method: LF
Sample Type GW

QC Partners:

(TB) a~ O /zI j4 I

Sample Purpose: REG Sample Matrix: WATER

Sample Team: b. s s
(ER)I (FH) ____

. .

Containers
Analytical Suite FIt FrtnQtv Size Units Typc
IVOLATILES3 N A 3 40 ont -GVIALSEP.- *

SEMTV0LATLES3 N .B: 2 1 : L . Ii . -nb. Giaiss:.w -

EXPLOSIVES N C i 1' - Amb.GJass __:-

METALS- I Soo ... . .E -

METALS3-* N 1 - 500 ; - L IDPE:

,HARDNESS:. N fF 1 250 ni0 }IDPE-

lTo067 N G 2 40 mL GVIALSEP

CYANIDE N I .1 10)0 mL lIDPE

ALKALINITY N I .:I L DPE
{CIILORIDE ....f. N I1 1 ; 1 :::L -I13PE -i5..-

NITRATE N.J 1 1 L IIDPE-.

iSULFATE N I1 1 L -. lPE
ITDS - I N L HDPE

lTURBI. . N I I I L HDPE-

Comments: 13tcvcs k (vi,] '.i.t.e/ P

ERPIMS Values:

Sacode: -_

Lot ControlA:

' rtcZ S si,,. QA<.,/51-og e

II

i:z ? i(d4 ASketch Location:
AJ4 'I .I

, -A6, i ^ t

I) ABb-f'2)

LgB De I , // ReviewedBY/ Date. \), 4 -iolLogged BYI Date: 1),W -;>/4 / 1>/@ReiewdB/D&e> ss



INTERNATIONAL
TECHNOLOGY
CORPORATION Samnple Collection Log

Page 2 ' I
Kj

Project: 825635 PLUM BROOK ORDNANCE WE
Manager: Mike Spangberg

Location Code: PB-BED-MW23

Sample Number: BD3028

^~' Ukfl. L,,O - 3.8° P. Tb - 75, &or4 2G ,Cr,(,% f1, 0 q &.t 64.,,

- Co, ^ i low 1 6 P 1
6i1 ,s 6. r"1 _it.

PURGE RECORD:
Initlal Time(24hr) DepthtoWmter

I()

Eh pH
(mV) (SU)

Conductivity Turbidity DissOxygen Temperature Purge Volume
(gal)(mS/Cm) (NTU) (ppm) (C)

'oI'Iei

if sXJ 5' ( . 144

I 'S-o . i 4~-l

! (to^a 64.

it 6i " [- 30

7,q 7 Ii7

C.Q 4

0.2 ~;

0. .O, %

s. if.

.1

7.&3 $q4 5. 7 1 to, o.T

!Samrile:j

LoggedBYI Date: %"Z.4 "ok/o ReReviewed B Y Date: 8) ,it~o 101i tII



If. c; S
GROUNDWATER SAMPLING FORM

Li I
W = ElCJ -_73f

Project Number: 825635
Project Name: P80W Groundwater
Investigation Site: F .b' my n'
RFAICOC Number:

Collection Date: !qOqlI
Collection Time: _IL(L&'
Sample Filtered ( sil No): , f s
WeatherTemp:

Form Completed 8y:_j. 6(51-
Sampler(s): _ _) _ _ _ _ _ _ _

Reviewed By: Kj401

INPu bB 1: - G w -[] I I I FI I1 1 1- LZ I I I I I I
MONITORING WELL INFORMATION luse top of casing (TOC)for altmessurements)l

WellNumber: K.Arb-KW711 Outside Casing Dia. (in): . Odor: N P.4l edtWell Secure (Yes N: trc JL Jk Depth to Product (ft): /A Vapor Monitor Type: PID/ VRAEWell Labeled (Yes (fi): Total Well Depth (ft): F1. (S O Vapor Monitor SIN: I
. VWell Condition: ht I1>J. Depth toWaterr(ft):_ ( ) Reading (ppm): ti. iUe-oL tScreen Height: z2 ° (5-75 a.) Water Column (if): ! Remarks:

Casing Type:__ o Elev. Ref. for Water Level:_ _ _ _ _1 d w!i-,i sIr*, Le l r ( sraL
MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

Volume of Water In Casing: Gaeons/foot=0.041xd 2,wherediscasingdiarmeterininches (0.041x 2 2)= . qlL gallft
Well Volume (gallons) * Water Column (f) x Galftf = ..jLe. e x o xQ L. Gatl/t = 1.L1 Lt gallons

Volume of Water In Filter Pack: Gallons/foot a 0.041 x (D2- d2), where Dli total borehole dia. In hieles & d Is casing dia. in Inches- 0.041 x (J )7-1- )1)= J. 1 gallft
Filter Pack Volume (gal) x ((Screen Height+ lesser of 2 ft or water column) x gaelft) x porosity (0.3) = ((Screen Height ft+ J.j .0 f) x . 31 gal/It) x 0.3 = .,.(ŽL gallons_ 

_LPurge Well Volume: Purge Well Volume a Filter Pack Volume + Wen Volume - 4 l = gal * I -:qq gal - 4XyS gal
I i x Purge Well Volume (gal.) | 2 x Purge Well Volume (gal.) I 3x Purae Well Volume (gal.) a 4 x Purge Well Volume (gal.) | 5 x Purge Well Volume (gal )]
I 6.15' I 1' . Il e I I q$.7t I I I

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Diss. 0, Purge Volume
Units: Feet umhos/cm Standard Units ppm F NTU ppm gallons
Purge Vol 1
Purge Vol 2

Purge Vol 3

Purge Vol 4 _ _ _
Purge Vol 5

SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample ContaIner(s) Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s)Nitroaromatics mod. a3o 2 - 1 Liter Amber Glass Total Organic Carbon moeo 2 - 40 mL Glass Vials Nitrate 3532 1 - 1 Liter HDPE 5"t ATCL Volatile Organics so30/82soo 3 - 40 mL Glass Vials Tolal Cyanide - sowoo 1 .I Liter HOPE Sulfate 375J | A. Sample for alkalinity.

TCL SVOCs s' 2 - 1 Liter Amber Glass Hardness 10.2 1 -250 mL HDPE Tot. Suspended Solids 10.2 c hloride, nitrate. sulfate,T C L _ _ _ _ _ _ _ _S 
V_ 

_ _ _ _ _ __ __s_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - T S S . T D S . rnd turbidityTotal TAL Metals o 1 -500 ml HDPE Alkalinity 0to.1 1 - I Liter HDPEsO*i1A Total Dissolved Solids oo' a combned ano ter
Dissolved TAL Metals I 7s7eo0o 1 - 500 mL HOPE Chloride 325 3 Turbidity 180w HOPE container. 1



INTERNATIONAL
TECHNOLOGY Page I of 2
CORPORATION

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager: Mike Spangberg

RFAICOCNumber: Poo~ir-i ~
Location Code:

Sample Number:

Sample Name:

Sampling Method.
Sample Tvpe:

QC Pampers:

(TN) v Q dkrO . A

PB-BED-MW24

BD3029

PBOW-01-GW-PB-BED-MW24-BD3029-(00-1

LF
GW Sample Purpose: REG

_, (ER) - (FB)

Collection Date.:
Collection Time:

A- / of ",O/
- / F --

.' jiF -Zs

II

Start Depth: . ...
End Depth. 54

Sample Matrnx: WATER
n -- l T

Somple Team: I '
. _

Containers
FIt Fain Oty Size Units Type

ERPIMS Values:
Sacode:

Lot Control:
Analytical Suite

[VOLAXLES3 N. A-: 3: 0 mL: G A- LL: -

SEMIVQL4TILES3N ~B: 22..L... lzs'

EXPLOSIVES N: .. C i . I LI aIb. G : a _ s . _
- __ - - - -- ----

__ _

I M T A s I. I_ .~ z iL _ H''__ _ _

jIET ALS3W N E 1 3 00. m..

HARDNESS N 7 1 250 niL HDpE

TO: N G : 2 t. 40 : m L G V A LS YE ?';
CYANhE R-D H 1 '1000D IDPE .

ALKALINITY N, I 1 I L , Dp E-. .> . .
CHLORE. N ...... P

L T N I i : i t- DP '. ;

SVL¢AE . :N i 1' -- lI L HDPE- tSUL .4.T.- L....;:=---.::---

fD:. N

1TURB l O18 . - N I I 1 :1 HDFt S E "

Comments: Se, 1,~jJ ((~ 1r. Low - f4-4 flv'4
f J

Sketch Location:

Sketch Location:

L 1 B Y1 D t e

Logged BY/ Date: 4 i Reviewed BY



INTERNATIONAL
TECHNOLOGY Page 2of'

-T]CORPORATION Pg o

Sample Collection Log
Project: 825635 PLUAI BROOK ORDNANCE WIT

Manager: Mike Spangberg

Location Code. PB-BED-MW24

Sample Number. BD3029

401JIo ; ; L W fIr- li- 2S71 rb; 42,.7rf , aew,, i31 IST StVY. u ,Lt

I*,I! -1 k (- , ['i 4,Jrb 1, ( (A - Z 2 1' r: bO -t E-5' T7;, 6.Hi l-q .t~ ooAs - w >r loc. &-s / 1L - i, -r-

PURGE RECORD:
Initial Time(24hr) DepthtoWater

(ft)

Eb pH Conductivity Turbidity DissOxygen
(mv) (SU) (mSICm) (N11) (ppm)

I - ;________
S i:5a

;de~i0 Z e Jj

;.ticeH

. _ .

.I.

i
I,2 .c

t.-o
A 4?.-

.9 ot

i.A I. ->-

12 1. C s

. al #C42

ri tq 0 7

-tc

- a t
I- is

- /3

-Iv,

I - 30
-/r V

-,(,

i IV(/

9, Z139. 12.

q .99 '
t.S1

1. 0.

i, 33
1. St

I' 14-
/,

I .S

f , q 'D

/. J -

f. z 2

I. z '

J" 6 t

3 7' t

.,J1

ip. .)...

7.- J 7
r -3

j 3 5

-i

1 7 4.

*1. t-

C. )s

/. Dof. I~
K, , D IC

q. / /

3 5-3z

I

/

/

Temperature Purge Volume

(C) (gal)

//0

'z1 0

"I. PL

, . o/e' c.fC-

j -1qqJ I1.,y h1'I -r I 1.2-
I . I

J1

SA"Ij Hi! - F/I nt1 z4m

Logged BY/ Date:
1 /

;, . .. 1

., ,

Reviewed BY! Date:N Id/0/ok



INTERNATIONAL
TECHNOLOGY

I CORPORATION
CSample Collection Log

Project: 825635 PLUM BROOK
Mananer Mike Spangberg

Page I of 2

ORDNANCE WE

RFA / COC Number: A LI
I -I

, .

Location Code: PB-BED-MW25

Sample Number: BD3030

Sample Yame: PBOW-01-GW-PB-BED-MW25-BD3030-(00-1

Collection Date: __IV(/G
Collection Time: o er z,0

71

Sampling Method. LF
Sample Tvpe: GW

QC Panners:

(TUI fT-AIo5ogIA (ER) -

Sample Purpose: REG

Starr Depth: I 3 T. If

End Depth: I$ 0
Sample Matrix: WATER

.Sample Team.' S A /
(FB)

Containers
Analvtical Suite Fit FrtnQty Size Units Type

LVOLATIS3 : N A 3 40 mL GV;ALSEP

SEMIVOLATUES3 N B 2 - 1 L. Amb. Gla-s
IXPLOSILES N C I . L Amb. Glass

[METALS3-W y D -:1 .S niL RDPE .

METALS3W :N E 1 00 mL DPE:.
HARDNESS . N F 1 :230 :mLM -. .

TOC : N G 2: 40 mi GV1EP # E
CYANDE AN - 1 100 mnL bPE n

jALKALINITY. N 1 1 3 L HDPE - I

CHLORIDE : I 1 : L HDE
fNTRATE,', N: I Y: .I L: ADPE .
iSULFATE N I 1 L: PE

iTSS N: I I I L HDPE-
TURB 180.1 I1'1 I L HDPE .

ERPIMS Values:

.Socode:

Lot ControMh#

I1�4'�p.-; ca D .3 Os I
I

�- -4L 4; % 9C.- to( d

, :8 I> 305 '-

Comments: CWA,,d.tj /&-y k041 /;,,.
-- - - r- 1--

I -.0

Sketch Location: \T;>

Logged BY ! Date:__ __ _ ________Al,/Gmcl4I BY! Date:.j) 1
. , v , . . .....



mT INTERNATIONAL
TECHNOLOGY Page 2of 2

CORPORATION
Sample Collection Log K>

Project: 825635 PLUM BROOK ORDNANCE U'K
Manager: Mike Spangberg

Locafion Code. PB-BED-MW25

Sample Number: BD3030

i2ldoi 0"C W-J& 14 th .43 . 11) - 11o. 6 o r. Io PS -5c... Ptp d 3 5- k. ., WoIT Wst ZQ q 1 0.

6Ebv0i' !4 i f it- S&[j,f ; P.-I1 zqo q/ , wa" 14 fkd s tdW 14.q) _ 14.5-f

ExotI 1 6v- r.".-h We

_

PURGE RECORD:
Initial Tirrc(24hr) DepibtoWater

(ft)
I I

Tcmperature Purge Volume ,Eh pH Conductivity Turbidity DissOxygen

(mN) (SMI) (mSlCm) (NTU) OPPm) (C)

I 0 s

; 040L

ION S'

4061T

I0 C-

IC~

|e(tou

ItvoQ
10o 1s

1. 4%

16. qq

/6. r?-

1. 5't

, k . 5-i

14. YZ

M

�
� - Jk3

- Jq3

- 401

. I lj�

- 213(0
- Z. s 5
- I-0
- )- 3,7

q. 3*

R q)

}a.(i

'I to.

I, &YS

/. 7i

I. $T-

I.3

1. 95r

I.V

5'. 3,

53.7i 17. L

s').

41, 7

Sz. 7

3. i7

3.7?

?. L-iZ.&O

t2.',

t2.1.

/2.. I
,z..

IL.I

/ z.,0

ff. el

(gal) I
i

I

I

i

I

I

-31 �7 J.

Ii
I "----4---.

Sample: a 0 ,13 t I- L 1.237 jiOs'vI * 1I 2. '( //. f I 3SqJ
I -_

'Ar 4".ff e.& 4': I 4, S If -
le.r&

Logged BY / Date: 14, /gL i/R0ide Reviewed BY/ Date: t ,4d, 16&/01



(.-
(.

GROUNDWATER SAMPLING FORM

as cwoitoiiiel

Project Number:_
Project Name:
Investigation Site:-
RFAICOC Number:

825635
PBOW Groundwater

Collection Date: (o n/0oi
Collection Time: 0g iO
Sample Filtered ei3Jl No):
WeatherlTemp: 14 41Si) 5mm2ii

Form Completed By: V k S1
Sampler(s): - Iff 151

Reviewed Byf:1
-

NUmplr I P B |W 0-1- G W

MONITORING WELL INFORMATION (use top o casing (TOC) for all measurements)
Well Number: 2) - 5t~'lS Outside Casing Dia. (In): . Odor.
Well Secure (Yes / o: th<bs 32I/e (fci4  Depth to Product (ft): NA_ d Vapor Monitor Type: PID / VRAEWell Labeled (Yes I o:__ Total Well Depth (ft): Y/ . OVapor Monitor SiN: /
Well Condition: ttc 4- Depth to Water (ft): )( y3 -Reading(ppm): 0, /Screen Height: 0 Water Column (lt): Remarks: _ _ _ _ _ _ _
Casing Type: WC__ Elev. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water in Casino: Gallonslfoot - 0.041 x dz. where d is casing diameter In inches = (0.041 x (J 2) , _ _ gal/ft

Weli Volume (gallons) v Water Column (fl) x GalRt a - ft R - Galtft a - gallons

r

Volume of Water In Filter Pack: Gallons/foot = 0.041 x (D2- d2). where D is total borehole di. in Inches & d Is casing dia. in inches- 0. L- 2. ( 2 - 2 ) _2_= . gallft
Filter Pack Volume (gal) _ ((Screen Height + lesser of 2 ht or water column) x ga/tI) x porosity (0.3) = ((Screen Height 4 It) x _ _ gal/ft) x 0.3 - gallons- --- ..............................................................................................................
Purue Well Volume: Purge Well Volume = Filter Pack Volume + Well Volume __ _ gal +a gal

I I x Purge Well Volume (gal.) [ 2 x Purge Well Volume (gal.) 3 x Purge Well Vo al.) 4 x Purge Well Volume (gal.) I 5 x Purge Well Volume (gal.) I
I I , I A I % Vfv'�'_ 1- I

Purge Cycle Time (24 hr) Depth to Water Conductivit ' 8 pH Eh Temperature Turbidity Diss. 0, Purge VolumeUnils: Feet - l Standard Units ppm OF NTU ppm gallons
Purge Vol 1 _

Purge Vol 2 \_ _ _
Purge Vol3 3

Purge Vol 4 _

Purge Vol S ,
SAMPV--

______ ______ ± ______ . ______

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Container(s) Requested Analysis Method Sample ContaIner(s)

Nitroaromatics MOM 5330 2 - 1 Liter Arnber Glass Total Organic Carbon 9060 2 - 40 mL Glass Vials Nitrate 532 1 - I Uter HDPES1A
TCL Volatile Organics W030 1 zeo0 3 - 40 mL Glass Vials Total Cyanide - WuO" o2 I 1 Liter HDPE Sulfate 375.3 A. Sample for alkalinity.TCL SVOCs MMC 2 - 1 Liter Arnber Glass Hardness 130.2 I . 250 mL HDPE Tot. Suspended Solids 160.2 chloride, nitrate, sulfate,Total TAL Metals R0t1 1 - 500 mL HDPE Alkalinity 310.1 1 - Liter HDPE- II*A Total Dissolved Solids 16001 TSSbTned ia otneu1litry
Dissolved TAL Metals I 1 . 500 m. HDPE Chloride 3,5.3 Turbidity 150.1 HDPE container.



INTERNATIONAL
TECHNOLOGY Page Iof 2

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE W1K

Manager: Mike Spangberg

RFA I COC Number: o . oSt P .

Location Code tP6- 
4 &bV-_)VW

Sample Number

Sample Name. 80 3631
Sampling Method LF

Sample Type GW

t

Sample Purpose tS

Collecnon Date: Z_ Z
Collection Time: 0j 2jj

Start Depth: -. 3. .. - -

End Depth:
Sample MarlIx WATER

Sample Team: LJl /26

ERPIMS Values:

Sacode: ._

Lot Controlt: _-

QC Fartners:

(TB) _i7 to ( -. (ER) - (FB)

Containers
Analytical Suite Fit FrtnQty Size Units Type

VOLATiL'ES3. N -A 3 40 mL GV1ALSEP

SEAIVOLATILES3N B 2 1 L Amb Glass

EXPLOSIVES N C I : L Amh. Gla5s

IMETALS3-W-F Y D 1 50D zJ: IIdPE'z

fMETALS3-W N E I SO MinL5 JIDPE ::-_J
m. . .m ....... .............. .........ment

Comments:

I-

Sketch Location: k 17 :

Logged BY! Date: ktiie icLdct, Reviewed BY/



INTERNATIONAL
TECHNOLOGY

CORPORATION Sample Collection Log
page 2 I

Project: 825635 PLUM BROOK ORDNANCE WK
Manager. Mike Spangberg

Location Code: ?M-sTY- P442•

Sample Number: BD30 51

PURGE RECORD:
Initial Timc(24hr) DepthtoWater Eh pH1 Conductivity

(Rt) (mV) (SU) (mSfcm)

'cAi4,Al', 13030

I ,

-- 4--
I S om p fr: I I _-i

.-

Turbidity DissOxygen

(NTIJ) (ppm)
Temperature Purge Volume

(C) (gal)

! I
! i
I '.,J

II

Logged BY! Date: b,,, (ta, r40/I Reviewed BYI Date: r," JI*K4L



INTERNATIONAL
TECHNOLOGY Page lof 2

t '- rCORPORATION-PO O Sample Collection Log
Project: 825635 PLUNI BROOK ORDNANCE WIK

Manager: Mike Spangbery

Location Code:

,56mple Number:

Sample Name:

RFA / COC Number: eao^ /S _

Collection Date /__o__v-
Collection Time: oqz

f, b 305SX
Sampling Method. LF

Sample Type UGW Sample Purpose. Ft
QC Partnems

(TB) 4ra .4O3 s A (ER) - (FB)

Containers
Analytical Suite Fit Frti Qty Size Units Type

1VOLATlLES3 N A 3 40 nL G SVILEP4 ' . I

ISEMIVOLATILES3 N B 2 1 L AII. Giasi

]EXPLOSIVES N C 1 1 L Amb. :Glass
~~~~~~~~........ ... .......... .... . ........._ _ .................. ...........

METALS3-W-F Y D 1 SQD:. mL IIDPE.

JMJETALS3-: N' 1: 1- -500 t PE

Comments:

Start Depth - 3. _
End Depth: .

Sample Malrix: WATER

5ample Team. ___

ERPIMS Values:
Sacode.: --

Lot Controli: - - -

Sketch Location: . L (, 6 b 36 3o

Logged BY! Dale: ) yt = O/lII1 Reviewed BYI Date.t\\ telot



INTERNATIONAL
TECHNOLOGY Pagc 2 r -

1-2CORPORATlON .sSample Collection Log
Proj ect: 825635 PLUM BROOK ORDNANCE WIK

Manager: Mike Spangberg

Location Code: Pb- Kb~ - KVZ

Sample Number. BD305Z (,)

PURGE RECORD:
Initial Timc(24hr) DepthtoWater Eh pi- Cunductivity Turbidity DissOlygen Temperature Purge Volumv

I __ (U) (mV) (SU) (mSICM) (NTU) (PPM) (C) (gal)

1 1 ~ 'I -' - 1

* _I

Logged BY! Date.. . . /' Reviewed BY! Date.: p4gv I I/k



INTERNATIONAL
TECHNOLOGY
CORPORATION

~~Samtple Coll~ectionl Log
PAge I of 2

Project: 825635 PLUM BROOK ORDNANCE WE<
Manager: Mike Spangberg

rs ir v I rs ^1_ _ L _ _

Location Code:

Sample Number:

PB-BED-MW26

BD3031

KVA ILUL P

Co~
Coi

Sample Name: PBOW-01-GW-PB-BED-MW26-BD303I-(OO-t

Sampling Merhod. LF
Sample TYvpe: GW Sample Purpose: REG

lumber:

flection Dale: ______

llection Time: _ _ _

Start Depth: _ -.

End Depth:
maple Matrix: WATER

bmple Team: AL ,L1Z ttSQC Partners:

ct B) (ER) 6FB)

Containers
Analytical Suite Fit FrtnQty Size Units Type

NaLATILES3 N:A 3 40 :4 i-iin GVALLSEP- -

SEiI~O.Q LES3 NW B8 2 1 L Amb. G1ass 7-
EKPLO ri NV C I ` L Ah &bGi

METALS3- Y D 1 500 - H l-
: . r v. .. . ... . f;e . . . .:: .

ERPIMS Values:

Sacode:

Lot ControlX:

METAS34V~N 1 50 mLMso

HARDNSS Il5~jtCD1E

TOC G 4 ntl GVJALSEP.

CYANIDE N H 1 I> F0:'itl BDHPE -: .
.. ., - - ,, :

ALKLIN1 TY N1- I . ........ @ L HDPE .......: -

NIRATE IT ,

SULFATE N p.. . . . ..

TS ___NI .1 -- ,PEf U

TS N I I LEDPE .

RB180.1 N I 1 1 L IIDPE

&0.' -5,8,& 're7oc)
-D" go, ?-0,?

Comments: A 1) J-4.A etOd ,.La (-A-� �,-,,f5zz
I, - %* ' Iv

Sketch Location:

Y.
I

- P.F4,; 2D6z Q .
L g D e_ e Date: /4 44 ic i4/o



INTERNATIONAL
TECHNOLOGY Page 2of 2

CORPORATION .Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WK

Manager: Mike Spangberg

Locaotin Code PB-BED-MW26

Sample Number: BD3031

@ jwS-.5 - Vf. -5. Tb A *
wJ4* J 't fr, {|4 ;t>pyS

PURGE RECORD:
Initial Time(24hr)

-1e. le l

DcpthtoWater
(n1)

Eh pH

(lnV) (SU)
Conductivity Turbidity DissOxygen Temperature

(mS/cm) (NTU) (ppm) (C)
Purge Volume

(gal)
--. 1w.. _ __ _

. .. ^

'I 13 ->-

.4 176(Lt v

I I 111

,O ' j"A; }-L

Ito tei Li lO

ii
1145

j~f 11II S 1mp l):

S7. z'

5~'9* Z(/

¶S*. 1,I

0 &

St- s%

,5&t Os

5-i,. v i

- ;8

- 31

i

-vrt�'

9-1�'
Y' 14

1.10

JS. L

1; .'7

1 4i
14,i

3.-01

3. o I

7Z i L

15.2.

1 -A.7

O. 2- oid.

v.1p -4 j
Jv )

i --

t5-i SY

It.g

I - 4 4 1

& ct I h NC s k5 A,( Jo wi vA

Logged BY I Date:bi, P ,n re sfel -05e Reviewed BY! Date: p7 4,1{4,4 A0/I



C' GROUNDWATER SAMPLING FORM

E D80~T5

Pro)ect Number: 825635
ProJect Name: PBOW Groundwater
Investigation Site:___e______
RFAICOC Number:

Collection Date: Form Cornpleted By-Lv-7 -
Collection Time: (Jo sa 1' Sampler(s): blAiv, _ykslk
Sample FiltereYes I No): it -VI. ___ ___ __

Weather/Temp: "Is, ..... j l Reviewed By: d.A/ ( . -

Number:. -LILII-IIIII1
MONITORING WELL INFORMATION luse top of casing (TOC) for an measurements]

>elubrjP - ftW 7-WZ Outside Casing Dia. (in): ZOo: brZtf
Well Secu~re (Yos rI~ ji - Ake 3tlke Depth to Product (ft): ^1<Vapor Monitor Type: PID /VRAE
Well Labeled (Yes No): Total Well Depth (t): GQ. 3S -. Vapor Monitor SIN: I
Well Condition: Ecir£tk(kJ - AJW Depth to Water (ft): 57. 3 Z' - Reading (ppm): 5.(v,
Screen Height: I q F Water Column (ft): 3. 03 Remarks:
Casing Type: p C._ Elev. Ref. for Water Level:__- _

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casina: Gallonsnfoot = 0.041 x d2

. where d is casing diameter In inches a (0.041 x L )'. 0. /41 galtf
VWell Volume (galons) Water Column (ft)x Gal/ft * 303 ftx*,Sx-&L.. Gal/t - *5J7 gallons

Volume of Water In Filter Pack: Gallonsfloot * 0.041 x (D? - d2). where D Is total borehole dit. in inches & d is casing dia. In Inches n 0,041 x (( (6 tZ. (- z ) = j. 31 galtft
Filter Pack Volume (gal -((Screen Height + lesser of 2 ft or water coumn) x galVt) x porosity (0.3) f ((Screen Helght ft+ 3,g3 ft)X1L.3I gaVfl)x0.3=
Purge Well Volume: Purge Welf Volume - Rtlter Pick Vatme + Well Volume -JL.Lj.9.gal* 4.Q5 gal- Ijk2 .. gal

-

| P 2 x Purge Well Volume (gal.) 3 x Purge Well Volume (gal. Vo .) 5 x Purge Well Volume (gal.)
I t frq I '3 Z9 I .n 1 I II 1,.1 I -. 7J IVn

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Diss. Ox Purge Volume
Units, Feet umhos/cm Standard Units ppm F NTU ppm gallons
Purge Vol 1

Purge Vol 2
Purge Vol 3
Purge Vol 4
Purge Vol 4 _ _ _ _ _ _ _ _ ___ _ _ _Purge Vol 5

SAMPLE
I -. 1

SAMPLE ANALYTICAL INFOUMATI IVN
Requested Analysis Method Sample Contalner(s) Requested Analysts Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s)

Nitroaromatics mwd. 330 2 - I Liter Amber Glass Total Organic Carbon soge 2 - 40 mL Glass Vials Ntrate 353.2 1 - 1 Liter HDPEs' HS I
TCL Volatilo Organics S030mt"eo 3 - 40 ml Glass Vials Total Cyanide ootQV901z 1 I Liter HOPE Sulfate 375s3 A. Sample for alkalinity.
TCL SVOCs 3510Cl 2 - 1 Liter Amber Glass Hardness 1302 1 -250 ml HDPE Tot. Suspended Solids W502 chloride, nitrate, sulfate.__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-TSS. TDS. and turbidity
Total TAL Metals 30 IoW0 1 - 500 ml. HOPE Alkalinity tO. I -`1 Liter HOPES9"fA Total Dissolved Solids cmne In oTne 1urbity
Dissolved TAL Metals 30253AW I * SW mL. HPE Chloride 3.3 Turbidity HDPE container.



INTERNATIONAL
SUMi TECHNOLOGY

LE CORPORATION'-1 Sample Collection Log
Page I of 2

Project: 825635 PLUM BROOK ORDNANCE WE<
Manager: Mike Spangberg

RFA /COC Number: &a ,,qtr4, f J
Location Code: PB-BED-MW27

Sample Number: BD3032

Sample Name: PBOW-0I-GW-PB-BED-MW27-BD3032-(00-1

Collection Date:
Collection Time:

o- I- of

I,.'r C

Start Depth:
End Depth:Sampling Method: LF

Sample Type: GW Sample Purpose: REG Sample Matrix: WATER
QC Paftners-

cFB~rd'oosp' A Sample Team: AlAIJL, ./ •:;;c 1$(ER) - (FB3) %-

Containers
Fit Frtn Qty Size Units Type

ERPIMS Values:
Sacode:

Lot Control#-
.....Analytical Suite

j.VOLA7TLES3" .. N A 4 in GVIAL~EP . ::
S~EHIVOIATILES3N ' m, ls

MiXLOSJVES' N .iass J.

MZtAL3-W N P i 500 m HD?: -

TOC N2 4-n1G!AR
Y INIDE N HB 1 1000 mL HCAiE . H Al 1 10 LHP .

ALKALINiTY. N I I I L BDP�

CHLORD 9 N - I - - L . P :
NITAT N! I I; ; -HI .... I �. . 1. 1. . ;, . , ..!. I 11 . :t . I : � :. . . .1 ,` � , . . .:. 7 : .::-$VLF.kTX 1':.-'-,'f::'�..'�, � N ;:I �-� z7,�:A'. ... I .... .. & i :6 �� . I . . I . .. .

jTDS ~~NI IILIDP.
TS.S N HP

IThUP 130.1 -N I I1 1 U lP W 6d~ h.

SIComments: 5 _ 4
a r _ £P eC 1r , -

/. * a1 II I A \\ Al

I I F~ _ _ _ _ _

Sketch Location: .
.-- re't

tof~w * err i tAsA.

Logged BY/ Date: (kh s IOf RY4/Reviewed BY/ Date.�),,-,� K,,a, h1gla - -



-

INTERNATIONAL
TECHNOLOGY Page 2of I

CORPORATION Sample Collection Log "-
Project: 825635 PLUM BROOK ORDNANCE WVIK

Manager: Mike Spangbery

Location Code: PB-BED-MW27

,Sample Number: BD3032

15e-Q k £ C' - o- 0

'-.f
4 -

X~ ~,*ce'Lj" ~ ( .-- s Ser. C'- Te. E

\%*o S$4( W4"k- o|.tir, ", U"tl , s(Tq.4 L6.,;- III-3s (f'ct5

PURGE RECORD:
Initial Timle(24hr) DepthtoWatcr

(ft)
Eh pH Conductity Turbidity DissOxygen

(mV) (SU) (mS/cm) (NTU) (ppm)
Temperature Purge Volume i

(C) (gal) ,
I

12.1(. Sao _ I

11.3 D % Ift ;k I.
or~xp 2W~cl.j/ ,_ /g5.I,'

! o I

I S.l 3 I - 31 5

-.316

/Z.o1

1 ?. 3BE
,2. y z

i-' 1Z Qt

Z. I I

s . Z- .

Z V. 5
3 4,
5:2.x

4SOC' -+ SX,>S-e
It 0C.C I 1.

I I

p1 L-S

.*,., -
Li4 C

, C* 94?k *-e

I

zo CT D #0.- =

r SC.- 0Z1
^ o- C . ^JOr ^ !

6 D~a3 -A

Sample:
I b

J

Logged BY! Date: & R iBs Y Da:11K LReviewed BY/ Date:\4), kl



INTERNATIONAL
I TECHNOLOGY Page I oI

CORPORATION Sample Collection Log
WI P- Project: 825635 PLUM 9OK ORDNANCE WK

Pro et: Manager: Mike Spangberg

.i

CYA4~

Location Code: TNTA-BEDGW-OOI

Sample ANumber: BD3037

Sample MAnme: PBOW-01-GW-TNTA-BEDGW-0O1-BD3

Sampling Method. LF
Sample Type. GW Sample Purpose: REG

RFAICOC Number: P6o U Jdeac 3rz7-K %r/ J

Collection Date:

Collection Time: L'•

037- Start Depth:. 0

End Depth:
Sample Matrix: WATER

Sample Team:
I.

ERPIMS Values:
Sacode: ___ _

Lot Controb-: _ _

QC Partners-

(TB) rtj 1oq6 5 l (ER) __ Wff)

Containers
Fit Frtna Qy Size Units TypeAnalytical Suite

~'VULA11iUS3 N1- A S.Um*IVA~

."SEMWOLATrL S3,N :B ~2 1 L i:Arnb. Glass

-

v1
"~ v

M T L 3 W F. Y D 1 509 Bit H DP w.tS
IM ETALSS.w E:-W-nL ..

1TOCN C::: 40 tnL GPy'ALSEP

z

I

Al iN & I I L Hurt'k

SULFATE "V I I a L~T~

T DSSN 1 7 . L 1-+e--%- L4 oLr

Q

Comments: . L. o "
-& U44;4A e 2L~4~

- Z ci1 J 1. I) Aw 4 aLJC) j I
*- - .-- -f . . * - - - - -- -

I o n :

Sketch Location:
r

t- ;'- /1r, / 0

!Reviewed BY! Date. 14a t 16/1f



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of 2 , -,-

Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE<

Manager. Mike Spangberg

Location Code: TNTA-BEDGW-001

Sample Number: BD 037 ,:^.
1 I - I4t i," % 1,
I~q.6 o q ^ 0 i.t 'k 8* WJ- >q -

3 h'k 4 ,0 t WJ-J . ;e -4 (6A 4-u , b 1064 Ct, I1,dft 4- - k.

PURGE RECORD:
Initial Timc(24hr) DepthtoWatwr Eh pH Conductivity Turbidity DissOxygen

(ft) (mv) (SU) (MS/cm) (NMU) (ppm)
Temperature Purge Volume

(C) (gal)

t),1.,

.

I I I

I I

77.sy

79.Oc

L/4 AL (s;z

, 

. ,

4Sa .ti0 26
cri /.e -Ise

I~t ~ I

II

r r

I

iI

i
i

1 Sample:
I i4MO

Al'jt ig I olilS

Logged BY/I Date: Reviewed BY! Date:



INTERNATIONAL
I TECHNOLOGY Pae Iof 2

CORPORATIONCPOTO Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WK

Manager: Mike Spangberg

Location Code: TNTC-BEDGW-001
Sample Number BD3042

RFA/COCNumber: tots a o o (-r -i

Collection Date: - AP- /- O I

Collection Time: I3:, '

Snample Name;

Sampling Method:
Sample Type:

QC Perthers:

(TJB)%rto oqa4 A4

PBOW-01-GW-TNTC-BEDGW-001 -BD3042'

LF

GW Sample PFurpose: REG

Start Depth:

End Depth: Za.2,
Sample Matrix: WATER

Sample Team: A/
(ER) ,_ (FB)

Containers
ERPIMS Values:

Sucode:Analytical Suite Fit FrtnQty Size Units Type
VOLATILES3: .N: ; A ML3 4 tL. GVIASEP o C ____|_______

SEM1IVO1LAT1LPS3N B -: 1 L AbGa : .
EXPLOSVES , C 1 . L Ab .Gs .
METALS3-W-F Y D -1 .0 m-: L. EDP .: 5' .
I..ET:: : .-W N 0 L
[IR NSS N -~ I 25 . 0 '.:' HJ )FE tv.'''i:< " '7 '

TOC- N G 2. 40- 11yG .VL4,SE
CYANIDE :N H I 0O0 mL HDP$
ALKALINITY N I I- : L: DPE
CHLORIDE NI1 1 L HDPE

ULFATE:. N:I 1 . L:PE.
tTDS N I I i L HDPE

Comments: . _ . -_ ,.:

Sketch Locto: Cai1 -. --LDR BY/ - kt of f.I ,

Logged BY / Dalte: .g5Reviewed BY/ Date~t s /I,



INTERNATIONAL
TECHNOLOGY 'Page 2',-

__CORPORATION . )
Sample Collection Log

Project: 825635 PLUM BROOK ORDNANCE WI'<
Manager Mike Spangberg

Location Code: TNTC-BEDGW-001

.Sample Number. BD3042

PURGE RECORD:
Initial Time(24hr) DepthtoWater

tI 0 oAt (ft)

El pH Conductivity Turbidity DissOxygen Temperature

(mV) (SU) (mS/cm) (NTIJ) (ppm) (C)
Purge Volume

(gal)... . , .
- -, I - r I

AWA J
j,-f-trr;

/2 :L5

ra: Sr

I ' o4

I q: S' i.

s-ck. r.?

59f Ic
S-9.3

Si. 0

5S'. (13

57q. 413

5'e. 6 &-

6 I.6&
rocr f

- la 7

-3 g

- 35y
-3S7

-7 58j _3 s7

I 1. S-9

ii it. f.S

* I Y.V i

Zi
I it. wI

12, i q

2 .~ f.

2. , 9

~Z-I
ic;5 '

"-s.0
(a'.!. 0
I Z. s

9 3.'
3W.oa
01o I

wS, t!

I 1. a

/. 20

e!F6070

0.0c

O.Ioo

C.eco

1?. 53

Ie. S?

4Z. qV

/ Z. It

12 , e 2

/ .c). I

sohQ,

t

J Sample i -35- I'r.V71 I 4q(. 12.4, I I -1 -I .

I S _ , (, 5! _ f. Zt3 ¢f

7,orL.'l -IsQ e7s@l ~/Jele$

'i

fu tc C .,

Logged BY! Date: /JL k R e d Y:1 1ed/B D e2Rev iewedB.Y / Date: ,°!



C (
GROUNDWATER SAMPLING FORM

ED
,. cS'RPOIIAIN

Project Number:
Project Name:
Investigation Site:
RFAICOC Number:

825635
PBOW Groundwater

-

Collection Date: ,1 y - o_
Collection Time: , *
Sample Filtered (Yes / No): Me-4L ClJ,,j4
Weather/Temp:

Form Completed By: y ;44- 1il~5
Sampler(s): bk;, U.

J) - I t Q
Reviewed By: Oa-)W 11AAAXs. .

Number: PB OW- 1 -G I 1 L i ; w I EI- EIIIK [o I Ei 1 57 -1 W E
MONITORING WELL INFORMATION (use top d casing (TOC) for all measurementsI

Wail Number: -c - so~ - p o, Outside Casing Dia. (in): 7 -. Odor: ff' S > r
Well Secure (Yes I No): Y _ (Arc-) Depth to Product (it): _ 4. Vapor Monitor Type: PID / VRAEWell Labeled (Yes I No): YE S Total Well Depth (ftt) ) k4 S' -Vapor Monitor SIN: 1Well Condition: ,. Depth to Water (ft): SN. 6 3 -Reading (ppn): / z 9 I )S)o -Screen Height:_ Water Column (ft):_ Vo.27' Remarks: , .- i..-Casing Type_- Elev. Ref. for Water Level: Trva f ef 4.sl V lS /

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casino: Gallonstfoot = 0.041 x d', where d is casing diameter In inches = (0.041 x (..... ) .gaLIt

Well Volume (gallons) = Water Column (ft) x Gal/ft a __ Rf x_ Gal/ft gallons

Volume of Water In Filler Pac: l o = 0.04t x (02. d2). where D Is total borehole dia. In inches & d Is casing di in Inches 2 0.041 x - ( . 2 ) gallft
Filter Pack Volume (gal) * l(Scueen Height al euf.j2t or water column) x gaUl/) x porosity (0.3) = ((Screen Helght It + It) x g gaUft)x0.3u *gallons
Purce Well Volume: Purge Well Volume = Filter Pa elVbhwrw + Wol Volume - gal gal = - gal

1~~~~~~~~~~~~~~ x Purg~e Well Volume (gal- ) 2 Purge Well oun g_ uw elVtm gl)4xProWl Volume (gal.) 5 x Purge Well-Volume (u. - I _ 
.I I I I I

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Temperature Turbidity Dlss. 0, Purge Volume
Units: Feet umhoslcmi Standard Units PP NTU Porn gallons
Purge Vol 1 

_
Purge Vol 2 

______-__.D J_, . .
Purge Vol 3

Purge Vol 4

Purge Vol 5

I

iSAMPLI

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Containerts) Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Container(s)

Nitroaromatics mod 8330 2 -1 Liter Amber Glass Total Organic Carbon g0m0 2 - 40 ML Glass Viats iNitrate 353.2 1 1 Liter HDPEs"I
TCL Volatile Organics 50sox a20 3 - 40 mL Glass Vials Total Cyanide S9t010A512 I - I Liter HOPE Sulfate 375 A Sample for alkalinity,
TCL SVOCs WOW' 2 - 1 Liter Amber Glass Hardness 130.2 1 - 250 mL HOPE Tot. Suspended Solids 160.2 chloride, nitrate, sulfate.
Total TAL Metals s 1 50 0 mL HDPE Alkainity 310.1 1 -1 Liter HDPES A A . Total Dissolved Solids 101 combined in ont I -fiter
Oissolved TAI Metals 3 1 - 500 mL HOPE Chloride 325.3 Turbidity 160.1 HOPE contsiner



INTERNATIONAL
TECHNOLOGY Page I of 2

(, ; CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WNIH

Manager: Mike Spangberg

LocatIOn Code - aA-C - 0 _, - I

Sample Nunber. L3 3 09 q

SampIeC Name:

Sampling Method: LF

Sample Type: GW Sample Purpose f:S

RFA I COC Number: _jeOwIoOSo lP4,4*

Collection Date: -L7___t _ - _
Collection 7'ime: / __ g

QC Partners:

(TR) ra¢j OJ .A -

Start Depth: _ L...r
EndDepth:

Sample Matrix. WATER

Sample Team

ERPIMS Values:

Socode: ___

Lot Control _

(-R) -MIB)

Containers
Analytical Suite Fit FrtnQty Size Units Type

VI)L.AlES3 'A A 3 44 mL :GVIL$EP

SEMIVOLATILES3N B 2 1: L Amh. G1ass

EXPLOSIVES N C I I L Amnb. Glass
L ....... .... ... ...... _.. ....... ................. ..... ~._..
MI:AT IS3a;W-F : Y ML 1 : Q DPE'.-:

[METALS3W - N E 1 MO.nL.HD.EL:..

Comments:

Sketch Location:

A ~;o1:9 LA '4( S-C., G5 bb 30C q 7

sLys OL4k C_01(CC4

Logged BYJ Daite O I4s 1w/ RvedReviewed BY/ Date:v f>{0



INTERNATIONAL
TECHNOLOGY Pagc 2,'.

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WK

Manager: Mike Spanbrg..

Locanion Code: -1N1C- ptl6W -ooi

Sample Number: -p3a vO47

ao ̂ ... ;1c 4 r 5 _1/_:-

fS

PURGE RECORD: i
initial Time(24hr) DepthtuWater El pH Cunductivity Turbidity DissOxvgen Temperature Purge Volume

I lh) (mV) (SU) (mSIcm) (NTU) (ppm) .(C) lg:)

* S^ 4k ?Ot42- K

Samplic: i

Logged BY/ Date: 1 0io //OI Reviewed BY! Date4 Jdlf



gT INTERNATIONAL
w ITECHNOLOGY

COPORAIONSamlple collection Log
Pagc I nf 2

Project:

Loca~tion Code: Trvc - CEDC_ -Ooc

SNample Number Z3;: 3ot

Sample N~ame.

.Sampling Mdetho~d LF
.Sample Type* Sn'

OC. Pailners:

825635 PLUMi BROOK ORDNANCE WI<K
Manaaer: Mikec Spanj berg

RFA / COC Number: 3S :61

C~ollection Date:

smple Puarpose ,f9

(TR) � L� 0 �LQ.xK. (ER) (FB) ______

Analytical Suite
Containers

Fit Frtn Qty Sizc _Units Type

Collection Time: XoeS

Sta~rt Depthl _ ZA rv ac _ .

End Depth'J l w)t__
Sample Matrix: WATEEL

Samsple Tea~m: ,2.4j1 H s._ l(/- .

ERPIMS Values:
Sacode. _____,_

Lot Controla __
VOLATILES3 N A 3 40 mL GVIALSEP

SEMrVOLATTLES3 N B �2 I L Amb. GIa�

EXPLOSiVES N C I I L Amh.Glass

�METALS3..W�F y D 1 .----- -.Q. -

METALS3-W N t I SOQ mL HDPE

Comments:

Sketch l~ocation:

(I
e 2

BY 3O4L

Reviewed BY! Date *§, kQ._ j/q/e

K-

Logged BY! Date.
. .



INTERNATIONAL
TECHNOLOGY

CORPORATION Sample Collection Log
Page 2 -"

IJ

Project: 825635 PLUM BROOK ORDNANCE WU
Manraer: Mikc Spangberg

Locaiion C(ode:e. NT- - B i -
Sample ANumber: BD30 I( V

PURGE RECORD:
Initbil Timc(24hr) DepthtuWatcr

(ft)
Eh pH Conductivity Turbidity

(mV) (SU) (mS/hm) (NTU)

I I

I a I

I A/c Id)3
SV -'PT)

I I

I ii I

I I

I I

__ __ I __

-�1��

oy ?

DOiissOygen Temperaturc Purge Vulum=

(pm) (C) (gal)

I - 'F" -
,I I . -1

Il
I!
iI I

IIi

i
I

i i -

-4! - - - . - 2

I

Logged.BYI Date. Q46,5. (0 LotpJo Reviewed BY! Daite:.)0. / h1 ,



APPENDIX C

en1 SOIL BORING HTRW DRILL LOGS
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HTRW DRILLING LOG A)4A5.ail< IV wwpfq
1. COMPANY NAME 2. ORLL SUSCONdTRACTO 5HEEI lET

__ _ _ __ _ _ _ __ _ _ _SA PhIA" trnik TAw- 54.C
NAME Of DRILLER S MANUFtACIURER1 DESIGNATION Of DRILL

I StESA rPESOF:D~ntINGfl 4 t lbab 5HOLE LOCArION
AND SAMP( ING EQUIPMENT -~ jm~~'''- f A~ f. ~ iL.i :Pc

S WRIACE tEVAI)ON A' * ~~

__ _ _ _ _ _ _ __ _ _ _ _ _ _ D0AT STARM7DA COOMP I.Efi`

12 WvER8URDEN THICKNESS I5 OEPJFH GROUNDWATER ENCOUNTERED

o3 DEPTH DRILL.ED INTO ROCK 15 ml"?I TO WATER AND ELAPSED TIME AFTER DRILLIN OPEE

14 TDTA4. DEPTH OF HOLE 17 07HER WATER LEVEL MEASUIR~MNTS 4SPECIFY1

IS GEOTECHNICAT SAMPLES 1 DISTURSEO UNDISIURED IS. TOTAL NUMBER OF CORE tSOXES

N0SMLS~CEIA NLSS AA vA AAI
?OSAPESPotC~MCA AAYSS VOC METALS OTHER (SPECIFYl7 OTHER (SPECIFY) OTHEARP4~ECIFI I1 GIALIORE

RECOVERY
2? OISPOSJT ON OF "MLE PLLO MONt ORINOWELI. OTHER(SPECoy) 2ySGNATURE OF INSPECTOR

IV______ A API k'aa

LOCATION SKETCH/COIVMEN S SCALE:

.. ~.-...-..........

.... . . ...

. - . - . .- .... . ....... .. . . -....- - - .

. ~ .-...-...... .A..

PROJECT HLNrDO ' AgWw~ P- b 74r
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i,::
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he
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I.,- �

OISTRl"KLENMSHTRW DRILLING LOG jN A vid FA VPI<-O
T COOAPANY NAME 2 OPILL 5V8CONTRACT SHIEET -ET

L0CATIOF Q

~5 C3 NASA lo ?I. rftk 5k ,,5.4rj
6 M&NUfACTOIIR'fS DESIGNATION Of ORtu

I SIESAOTYESGDAILIN M -bZV "S w, 4, 6 HOLE LOCATION

AND SAMPLING EOUiPMENT L !- 5 4J WA WP vt
$ , SURFACE LEVATION IV! 2S4, -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I - (P11 O jL. 5-1

I0COAT S7ARTE II OATS OPEE

17 OVER8URDEN THICKNESSt 13 0EP H GROUNDWATER ENCOUNTERED

13 OEPTH~ORII.LEDINTO ROCK II DEPTH TO WATER AND ELAPSED TIME AFTER ORII.LIHG COMPLETED

-- 0- iAA
IdTOTAL DEPTH OF HOLE - FOERWTRLEVEL MEASUREMENTS ISPECIWT)

IL~ NA~
16GOE~NCLSAMPLES DISTUReED UNDISTURSEC IS TOTAL. NUIMBER~ OF COPE BOXES

JAA)A IAl
70 SAMPLES FOR CHEMRICAL AW~YSIs VOC METALS O~t1ERCSPECIFY) OTHER(SPECIFY) OTHERJSPECIrVi 21 TOTALCORE

VS 'ARECOVERY 4 ,;

2-7 DItSPOSlTIDN OF HOL gstKF.LtEO ODGWL OTHER (SPECIFYI jtSIGNATLJRE OPINSPECTOR

LOCATION SKEl CHICOMMENTS SCALE:

...... ..... -T o

... ... ........

.. .. . .. .. ...

... .. ..- . .

PROJECT HOLE NO. ", P bp
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A4h u 2 C
VS s8 1 h i (41

* _ -_ _5I .v l _ ;
Sht #3 Sl)J- gk ; U

(4r ;I, kt42{F



i HTRW DMILUNG LOG w 'l4-bPlaA

SM vp bp zo

f _(tv _S|

4k . .0/
_(idt AlySol ._

9) 1 C"1

C-C 2F~.0

'C'
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.- Al

13
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HTR'W DRILLING LOG fTRC j .) Ava'I< WR HOLE NUMBE A
¶ OPN .E2. DRILL. SIJSCOtETRACTOSiE SHEET$

yf^A1or
3 PROJECT 4 LOCATION %

n oN ASA PliA" rtmk 5k l oIiNAME OF DRtILER 6 MANUFACTLIRERS DESIGNATION OF DRILL

A-OS)SPNGEOUIMNT 5 S, SrA4K W4-4u) P
9 SURFACE ELIVATION~.

1T. OAT~ STARTEP fItOAqCOMPI.ET

q IVERSURVEN THICKNESS IS DEPTHj. GROUNDWATERECUT~E

!3 DEPTIIORILLEOINTOROCK IS OEPTM TO WATERAMO ELAPSED TIME FTE RCR..LItNrCOMPEE

14 TOTAL. DEPTH OF HOLE I? OTHER WATER LEVEL MASUEETA5IWY

aEOTCATICASETHCOMN SAMLSUSSUSD OA U4E FCARE. iOE

. V &'.p w144-f<

.. . ..

". " - .~

I10JECT (A/HOLE NO. A p piiK
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L

HTRW DRILLING LO I I~nY A)45A v ;u < AAvW 1
i COMPANAY NAME 2 DRILL SUDC0N7AAC7O4,, SHEEI SHEtrS

3 PROACT LOCA )ON %

__ _ __ _ __ _ __ _ __ _ __ASA VIAL kr& % Ae1.. le old
NAME OF DRILLER 6 MNLIACWLRER S ESIGNATION OF DRILL

? SIZES AND ?YPES OFILLI-.C I ' ~ 5A ,'4k HOLE LOCAJION lm~

AND SAMPL ING couIT*E# lb i 'o-b a. tS-T~R ~~ ~

II .~IVESURFACE HECKNAS

IQ DEPIMO RILLED ,NIOROCK 15 DEPTHMTO WATER AND tLAPSED TIAEAFTER DRILLING COMPLETED

~ OTLDETHO MLEI OTHER wATER LEVEL MEA$JREMENT ECIY)

8GEOTECtINICAL SAMPLES DISTUJRBE D UNDISTURSED 19 TOTAL NUMBER OF CORE BOXES

IV__ _ _ _ _AA A I' A/A
:iO SAMLESFORCNHEMICALANAIV51E Vo1~ METALS O1HERISPIECIFYrI OTEPCFYI OTHERISPECIII2 OTLCR

4 s 41 5 Ivi~ FLIVA RECOVERY hb
;O ISPOSIT ION DI HOLE BAIIFLEO .ONIbRINGWELL OTHER (SPECIFY) SINTUE'J NSPECTOR

LOCATION SKETCKICOMMENTS SCALE fLAj td.,,

.... .. ... ...

--------T .PbPQ3A -.

...........

PFROJECT AOE%~ ~O



HTRW DRILUNG LOG , |

0! I~iamgaFoW - _, , N..

_ _. _ .0 )

ff 4 
Th-J, i9 Zg

- ~~ ~ P auft*<' H@_

._il it qlq I" I0 rt*2V,- :

040

J~~~iAg 4,41 0, 0
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0_2:
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HTRW DRILLING LOG kkv P)VP -bhA
I COMPANY NAME . DRILL SUSCONTRACTOj SHIEET SHEETS

2 PROJECT 4 LOCATION

_ _ _ _ __ FSA Pll- vebk S 'i kfi, 0 1
5 NM6 OF DRILER - MANJFACTUREWS DESIGNATION Of DRILL

I SIZESANOTYPESorORlLLING 1 4 |t, l 1 SA w A HOLE LOCATION
AND SAIPUNG EOUIPMEN1 -5 , 1Es 4dl t.L _ S' \

S SURFACEELEVA ION
, . .AT SjRd

to.__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I it OA7rCOMPLE TEO

1 OVERSURDEN HCKNESS IS OEPtH GROUNDWATER ENCOUNTERED

13 DEPIN DRILLED INTO ROCK 1 - 6 DEPTHTOWATERANDEWSEDTIMEAFtER lttNGCOMPtfETEO

t TOTAL DEPINOF 4ti vi OlIERVWATER EVELtA"SUREAENTS ISPECIFY -

ta. f4 VA/
18 .EOIlCINICAL SAMPLES DISTlURBED UNDIStURSED IS. TOTAL NUMBER OF CORE BOXES

A/ A A/A J'A
20 S%^Ptj6OES R O CKWCALAYSI VOc = IAALS OWERISPE.IY1 ORPECIY| OR57E~llY$ |1 TOTALCORE

U 4RECOVERYN
22 DISPOSITIONOF HOL.E BACXILOED MONIT RIND WEL OTKER(SPECIFl SSIGNATURE OF INSPECTOR

LOCATION SKETCH/COMMENTS SCALE:

............ ..)

1(1

. .. ... ... .. .. .

. . . ... . ..

I

j|HOLNO. pPROJECT_ p/o



HTRW DRILLING LOG f m- N b10 a

_I ____ V _ - _ I-,

!R od o. c. am Ma
I I 0 ,h VW am No _IC

&V, t*~: V.,h4i
5A VA &v W VsM

t1le1 1%5"r

S6-1Icys

I -

II 14 , 44

.. 0

I, 0.0

(Ph r S1v W
(vtjl @Fh

A

.41
1.0

§6-3 12C -

_ tc2.0

0- I2-it

to0 7

0

_I<

.

L,_0

I~

Lg. _
2.5,-SN 11ftit, *'416 'i

1 'ri) , CLC Al. 4,. t . (
Or4 JrA, f4 41, 14 jt-.

M'wn sI4QIlevL 411) t

do,-, Ut ~ I L 9' ct4 " (Id) Y~', I
jr1LI 6-41 $ 1,). >

w;.;Je~., 8se k~

I -

A

S.."
~tbvvv )

iD'q6

I.

r Y(

C4 ;1, i t -"4 S&.fr/))
;hsk^tt} ..:el tL L. %tko

s" 444esost
Z W14v41'

t.qR

£1 4 , (WJ A",-

iII

._I _ = i3 1La ,
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HTR.W DRILLING LOG DSTIY A AvW< IVGNR/IE plf
I COMPANY NAME D RIL.L SU8CONTPACTOj,, SNEFI SHEETS

3 PROACT '4 LOCATION ,

NAME F DRILER MANUF~ACTURER'S DESIGNATION OF DRILL

SIZES ANDTYPES Of DRILLING aI 0 "OLE LOCATION

B SWRACE ELEVAT10 N: (2..1 ~'q T (4 0

IC DAT STARTCE II CAT 1 COMPLETED

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 9 ( 4 1 0 1 I ? 2 4 f O I
12 ~IVERBLORDEN7HICX~NESS 15 MPEThGROUNDWATER ENCOUNTERED

13 DEPTH DRILLED IN7O0ROCK( 16 DEPTH TO WATER AND ELAPSED 71ME AFTER DRILLING COMLTD

-0--A
i4 TOTAL DEPIH IF HOLE 17 OTHER WATER LEVEL MEASUREMENTS t6PECIFY)

I?-4 A/A
I8 EOECHICL AMPESDISU~EDUNDISTURBED 19 TOTAL IIUMSERQF CORE BOXES

I AIA AiA I IV
20 SAMPLESFOPCH*MICALANALYSIS VOC MtTALS CiTmERWSECIVY OTHER(SPECIfY) OTHERISPECIFV)' 2-1 TOTAL ,CORE

lils I MIT, lf P I RECOVERY IV
22 0ISPOSIonIOg M~ OLE 9Ak LLE 0 MONIfORING WELL OTHER (SPECIFYl 22 -SGAWR fISPECTOR

'LOCATION SKETCH/COMMENTS SCALE:.-A

.. ..... ... ......- .

. ....... ...............

...... .....

. . .. .. ... ... .....

. . ............

PROJECT jHOLE NO. PA~i u P-pl//



ED. HTRW DRILUNG LOG

- PP)QkJ UJ
2

is

DoWw of a

UQ -

oH 4 eh , ' ,~ t . j S t 6', S p q y2jL U /e' II t ) ) _

A~YVA

47

£ N t 1 J~ (br 4) . 9' "; ' 9 3. 8 t~

t _2, i; 'r 4*n1\ 0_{,

0-1'

a R sl i4.o/, 3*,) _ I

N1~ 1)dLs4a.k ctt-, 4,q. 4

* -34_

-_ _ _ _ _ U ,
4. W

Xsw4;i, M* 2.t 0 ,h7 k..W pU -31M3 _
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HTRFW DRILLING LOG |V STRIC5Y; ' D
I COM4PANY NAME 2. DR~tL $IUOCONTRCq SHEET SHE ETS

Z PROJECT 4 LOCATION

o ) INVASA PI#r k evkS sA& 4  o4,4 ,
! NAME OF $ORIL LER MAfACTURERS DESSNATON Of iRIL

L)L IiC VlS_ B K,%l
S4ZESANOT'I'ES OF olLNG t S 5 0 HOLELOCATION

ADSA^, NG GouIMN, S ls Ti;- 5 k4- WA baf l{U
. 5¢S. ( 9 ~~SURFACE ELEVATION Z3 w*s

2O OAT) STARTE I OATS COMPLE E7

iv i_. - . q S
13 DEPOHT RtLEDtTOROCK 16 DEPTHTOWATERANDELAPSED IAEAfTERDRILINGCOMPLEIED

is rOTA;TEFTI4OF HOLE 12 OTHERWATERLEVEAMASUREMENTS(SPECFY) '-

10.0 o 1 /VA.ea GEOTECHWICAL SAMPLES DISTURNSO UNDISTURGED II TOTAIL NUIMER Of CORE BOXES

AIA A) AIV
D SAMPLES FOR CHEMICAL ANALY5IS VOC METALS OTHER(SPECtFY3 OTHER tSPECFyi O ECI 1 TOTALCORE

tAv 7 I g LA |AJ c RECOVERY
27 DISPOSITION Of HOLE ACKfTLLEO MOWMORING WELL OTHER1SPECI| 23 SIPTURE Of INSPECTOR

LOCATION SKETCH/COMMENTS SCALE: f J

TNT4A- 5c Al1Lcz I(j lq -

dj V4djH-

-. . ... ..... 4S

I
PROJECT HOLE NO7Ar- C



MB7 HTRW DRILLING LOG , |w Q A - 5T g l
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HTRW DRILLING LOG Ah4AbolJ;' 7ThAAls oolz
COMPANY NAME 2 DRILL SUOCONTRACTO E S HEE T S

3 PROJECT 4. LOCATION U I

___ NASA Pli. re %A;.B, Sa-4 .1, oa
NAME F OFRLER t R MANFAIUREWS DESIGNATION Of DRILL

,sfESANDTY6OFeso tlufrwG T`1'0u4 |h6Z nh ASA W'Af aHL LOCATION -- ~
AND SAMPLING EOU1PMNT-- §(j~ s 7  -kt. 'VTA- b/~4 ME

9. SURFACE ElEVAltON tto zt. 9o5k
___ & . 194 3'l 04lO'f.2g
1la_.__ 10 OAT STAR7EP I II D7TtECOMPLE D

r- 1 ',0 /z O
I'? ~1V tERtDE~tH hCKHES$ $S DEPTH HGROUNOWATER ENCOUNTERED

1D DEPTH DRILLED INTO ROCKl 11 DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPPLETEj

0 NA
14 TOTAL DEPIH OF HOLE 1? OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

,F GEOTECtINICAL SAAIPLES O!STUR8EO UNOtSTURBED | 9 TTAL NWASER OF CORE WkE8 S

NA A I A/I
20 SAIPLES FOR CHEMICAL ANALYSIS VOC METALS OIHER(SPECIFYI OTHER(SPECFYI| OTHERl SPECO" |21 TOTAL CORE

;_ _ _ _ _ _ _ _ _ _ _ _ _ _ N A wt J l RECOVERY

27 DISPOSITCON 1 OF HOLE 8ACFILMED MON[I ONpG WELL OTHER (SPECIF'l SIGNATUR NSPCTOR

LOCATION SKETCHICOMMENTS SCALE, _ ____ .

- .. . .... ....

J

PROJECT 1b- HOLE 7Ar/R SOO°/z.
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HT WDRILLING LOG A)45 Avli TV s
I 1OPiNYNA . 2 CR1.4 StBCOdVTRACTO SNEEI"EET

3 PRGJECI A LOCATION i

_ _ _ _API__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ SA ?la. vk o
N tAME OF Dlr LER 6 MANUFACTUJRER'S DESIGNATION OC DRJLL

SZES AND rvlPIs or DRILLING 4 IQS HOL~E LOCATION
AND SAMPL.ING EQUIPMENT TkS4.~pck~' -= , b'iid ,- ~fz

_________________________________9 SUArACEELEVATION ' (i1 ?J31o

10 0 37AROAT COMPLETEO

Al__ _ _ _ _ _ _ _ _ _ _ _ 71p J 1z 01
12 CIVERSURDEN ThICKNESS 15 DEPTH GROU2NCwATER ENCOUNTERED

LOCTIN &CHCOMETSSCLE 411a~tV 0~

13DPMOtLOITRCK1 EPkOAT7NELPEEti5ERRLWOOPE



HTRW DRILUNG LOG
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Romu w cov ".

f (F M)

X W eas E' e sNA

._ _.hf~,, __IL _~g _ - _ l 4 l.

ntt~s°?Af St I, 0u,4s

410

4Do*

IaIIW_ _. e1% * t n>



---------
HTRW DRILLING LOG IDOISIRf" ALtu:, yA! 'BOLE NUMAB

COMPANY W UDIL Ec '" jf 5

I PROJECT I LOCAlION

v>'JNAS A liA wtok
~ NAME OF O~~LER6 MANUFACTIURER'S DIGNATiON 0ORI

AN SAMPI ANOrr ~o 1 ~ b/V ~I A I HOM~ LOCATION

9 SURFACE ELEVATJON N 3 14 . Z- I

10 DAY STAR7E OA Hf ~ywi.TE

i2 CPARUIRDNTHCKNES 1 DEPPIGOUNOATEENCOUNTERED

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _A4 4 w
130 ORIEiNORCK10 DEPYh TO WATER AND ELAPSED TVIMEAFIER DRILLING COMPLETED

A1A
la ALDEPH O HOE 1 OTHER WATERALEVEL MEASUREMENTS (SPECIFy;

I0 4 1NA
15 GucrE 1c~AL sAmPt.Fs DISTURBED UADIST~URsEO 19 TOTAL NULIaER Or CORE BOXES

MA Ai AAl.
20 SAMPLES FOR CHEMICAL ANALYSIS VOC ATAJS OTHER ISPECIFYI OTIER(SPECiFY) OTHER(S I~Y)2 TOTAtLC0RE

V p? ft/L ECVE 'A~g

22 DISPOSITIONOFICOL~E SAC FLIED moNibmRIN wELu OTHERISPECtyi 23 NATURE OF INFECTOR

LOCATION SKETCHICOMMENTS SCALE: 4/

... ....- . . . .. .
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....... ... .... . .....

HO_ NO Ss 3s / :;

.PROJECT HOLE NO
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Aquifer Test Results

Plum Brook Ordnance Works
Sandusky, OH

Project Number 825635

1.0 Purpose

This aquifer test in the form of slug testing was conducted to estimate the hydraulic conductivity of geologic
materials in the vicinity of eight monitoring wells at the Plum Brook Ordnance works, Sandusky, Ohio.
Newly installed during the 2001 Site-Wide Groundwater Remedial lavestigation, the following wells were
tested:

PB-BED-MW22 (Bedrock)
PB-BED-MW23 (Bedrock)
PB-BED-MW24 (Bedrock)
PB-BED-MW25 (Bedrock)
PB-BED-MW27 (Bedrock)

* ThNTB-BEDGW-003 (Bedrock)
* TNTB-BEDGW-004 (Bedrock)
* TNTC-BEDGW-001 (Bedrock)

2.0 Method

The methods of Bouwer and Rice (1976), as implemented through the computer program AQTESOLVZ for
Windows (HydroSOLVE, Inc. 1989), was used to calculate the hydraulic conductivity near a well. The
calculation was based on the rate of water level change after adding a slug of known volume to the well
(Falling Test) or sudden removal of a volume of water (Rising Test).

3.0 Theory

The Bouwer and Rice (1976) method for unconfined aquifers is based on the following equation:

Q =2?r KL, Y'

ln(Rlrr ) I

where:

Q is the flux to the well (length 3/time), K is the hydraulic conductivity of the aquifer (length/time),
L, is the length of screen contributing water to the well (length), y is the difference between the
water level in the well and the equilibrium water table (length), R. is the aquifer radius over which
water level changes are dissipated (length) and r, is the boring radius (length).



The instantaneous change in water level in the well, dy/dt, is given by:

dyldt = -Qhrre 2

Where X re I is the cross sectional area of the well.

Combining equations (I) and (2) yields:

I dy= 2KLt dt 3
y r!'n(R.Irv)

Integration of (3) between yo at time t - 0 and y, at time t and solving for K yields:

K = [r -I(RnrW)] In Y° 4
2 L. t Y,

K and the factor in square brackets are constants. Therefore, field data plotted as In(y1) versus t
should lie on a straight line with slope,

2 KL,
r2 In(R/ re)

The factor ln(Re/r.) in (4) is an empirical function of aquifer and well geometry. For partially
penetrating wvells:

inR., + .J A + B fn[(H -Lo)/ r.] lIn- + .+~[H~)rJ 6
rw ln(L./re) LIr

where In [(H-L.)/rr] • 6.

For fully penetrating wells:

IRe 1.1 C )1
rw I (n(Lw/rw) LIrr)

The dimensionless parameters A, B, and C are empirical functions of well geometry as determined by
electric analog modeling (Bouwer and Rice, 1976).

Hydraulic conductivity is calculated from (4) using the slope and y-intercept of a line fit to the field data and
ln(Rlr,A) from (6) or (7).



4.0 Assumptions

The Bouwer and Rice (1976) method for unconfined aquifers is based on the assumptions that:

* The aquifer is homogeneous, isotropic and unconfined.
* Drawdown is negligible compared to aquifer thickness.
* Vadose zone flow is negligible.
* Well losses are negligible.

5.0 Procedure

The following steps were followed in estimating the aquifer hydraulic conductivity.

a) Define the aquifer and well geometry using the following parameters (Table I):

H Aquifer saturated thickness (assumed)
L, Length of saturated well screen
L. Static height of water in well
rc Radius of well casing
r. Radius of boring
P Porosity of filter pack (Assumed to be 30 percent. Porosity of unconsolidated sand

ranges from 25 to 50 percent [Freeze and Cherry, 1979])
yo Initial change in water level

b) Using the field data to determine whether water level fluctuations occurred within the
screened interval of the well.

When "~ = L,. Water level fluctuations occurred in the screened section of the well.
Modify r, to account for filter pack storage according to:

[r=I + O(r2 - r2)j 8

When L. > L4. Water level fluctuations occurred above the screened portion of the
well. Note that the filter pack porosity in this case does not affect
subsequent calculations, therefore, r, is used in calculation.

c) Input geometric parameters listed above and time versus drawdown data.

d) Perform hydraulic conductivity calculations. Hydraulic conductivity is calculated
interactively using AQTESOLV4' for Windows. AQTESOLV* is used to display field data,
which is then visually matched with a best-fit line. AQTESOLV* then calculates the
hydraulic conductivity from the input geometric data and slope and y-intercept of the best-
fit line.



6.0 Results

The slug tests were performed from November 13 through 15, 2001. Both falling and rising tests were
conducted in PB-BED-MW22, PB-BED-MW23, TNTB-BEDGE-003, TNTB-BEDGE-004, and TNTC-
BEDGE-001 while only rising test was conducted in PB-BED-MW22, PB-BED-MW23, and PB-BED-
MW27 because the water level prior to the test was below the top of the screen. Two monitoring wells
were originally planned for slug testing but were not tested. PB-BED-MW-26 had an insufficient water
column (about 2 ft) for a meaning test and was therefore not tested. Another well TNTA-BEDGW-00I
exhibited an erratic water level fluctuation between August 2001 and November. The depth to water
measurement at this location was 11.18 ft below ground surface in August and was 158.8 ft prior to the
test, indicating that this location was not suitable for aquifer testing purpose.

Table I summarizes the depth to groundwater, the total well depth, and the geometric data of each well
tested. Values of calculated hydraulic conductivity (K) and transmissivity (T) are summarized in Table 2.
The hydraulic conductivity values of the tested well are range from 0.00231 ft/day (PB-BED-MW27) to
5.48 ft/day (PB-BED-MW25) with a geometric mean of 0.358 ft/day. The transmissivity (T) was also
calculated for each test using an assumed aquifer saturated thickness for each location. T values are
summarized in Table 2.
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Table 1

Summary of Monitoring Well Geometry Data
PBOW, Sandusky, OH

Water Total

Well No. Level Depth H r, r. L. e...

(TOC) (t) (TOC) (tt) (Assumed) () (ft) (ftn)(It)

PB-8ED-MW22 30.24 44.45 14.21 0.08 0.25 15 14.21

PB-BED-MW23 67.33 75.6 8.27 0.08 0.25 20 8.27

PB-BED-MW24 27.46 42.78 15.32 0.08 0.25 15 15.32

PB-8EO-MW25 15.05 40.6 25.55 0.08 0.25 10 25.55

PB-8ED-MW26 58.02 60.15 2.13 0.08 0.25 15 2.13

PB-BED-MW27 48.44 107.7 59.26 0.08 0.25 78.5 59.26

TNTA-BEDGW-001 80.2 85.45 5.25 0.08 0.25 15 5.25

TNTB-BEDGW.003 29.55 41.23 11.68 0.08 0.25 10 11.68

T DTB.BEDGW-004 8.39 26.75 18.36 0.08 0.25 10 18.36

TNTC-BEDGW-001 59.03 87.62 28.59 0.08 0.25 15 28.59

Note: H - Aquifer saturated thiciness (assumed)
. - Radius of well casing

r - Radius of boring

L. - Length of saturated well screen

_- Static height of water In well

v - Porosity of filter pack (Assumed to be 30 percent. Porosities of unconsolidated sand range from

25 to 50 percent (Freeze and Cherry, 19791)

pIeC tL5'I2I2n,2XO2AW 19 AM
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Table 2

Summary of Hydraulic Conductivities
PBOW, Sandusky, OH

_w

Dae Aquifer Saturated Test Hydraulic Hydraulic Hydraulic
Wel No. Tested Response Aqifer Type Transmisivltles Conductivities Conductivities Conductivities

Thickness

(Assumed) T (ftl/day) K (li/mm) K (ancsec) K (ftlday)

PB-BED-MW22 11113101 Unconfined 14.21 Rising 3.69E+00 1.80E-04 9.16E-05 2.59E401

PB-BED-MW23 11/14/01 Unconfined 8.27 Rising 5.41E-01 4.54E-05 2.31E-05 6.54E-02

PB-BED-MW24 11113/01 Unconfined 15.32 Falling 2.35E+01 1.07E-03 5.42E-04 1.84E+00
Rising 2.81E+01 1.28E-03 6.48E-04 1.84E+00

PB-BEDMW25 11/14101 Unconfined 25.65 Falling 1.40E+02 3.81E-03 1.94E 03 5.48E+00
Rising 1.23E+02 3.33E-03 1.69E-03 4.80E+00

PB-BED-MW26 slug lest was not performed due to low water column In the wen

PB-BED-MW27 11114J01 Unconfined 59.26 J Rising 1.37E-01 1.61E-06 I 8.16E-07 2.31E-03

TNTA-BEDGW-001 slug test was not performed due to low water column h the well

TNTB-BEDGW-003 11/13101 Unconfined 11.68 Falling insufficient data
Rising 2.82E-02 1.68E-06 8.52E-07 2.41E-03

TNTB-BEDGW-004 11113/01 Unconfined 18.36 Falling 4.03E+01 1.53E-03 7.75E-04 2.20E+00
. Rising 8.51E+01 3.22E-03 1.64E.03 4.63E+00

TNrCBEOGW-00 11/14/01 Unconfined 2859 Falling 9.36E+00 2.27E204 1.16E-04 3.27E-01
Rising 5.46E+00 1.33E-04 6.74E-05 1.9Et-01

Maximum 1.40E+02 3.8IE-03 1.94E-03 5.48E+00

Minimum 2.82E-02 1.61E-0 8.16E-07 2.31E-03

Geometric Mean 7.06E+00 Z49E-04 1.26E.W J.58E-0t

pfoi.tjq*boW0t@l 101X M2022C02 IV AM
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FALLING TEST ANALYSIS

. -Data Set: Ct.gw1taq3
Ki Date: 02/21/02 Time: 15:26:24

PROJECT INFORMATION

Company: IT
Client USACE

! Project 825635 04000000
Test Location: PBOWE Sandusky, OH
Test Well: TNTC-BEDGW-001

i Test Date: 11/4/01

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.Saturated Thickness: 28.59 ft

Initial Displacement: 1. ft
Wellbore Radius: 0.25 ft
Screen Length: 15. ft
Gravel Pack Porosity: 0.3

WELL DATA (CGW-001)

Casing Radius: 0.08 ft
Well Skin Radius: 0.25 ft
Total Well Penetration Depth: 28.59 ft

Aquifer Model: Unconfined

II>- K = 0.0002274 ft/min

SOLUTION

Solution Method: Bouwer-Rice

y0 = 2.852 ft
---
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RISING TEST ANALYSIS

Data Set: C:\Documents and SettingsjlitMy Documents\Projects\PBOW\cgwlr.aqt
Date: 02121/02 Time: 14:11:12

iS

._ _ _ ..................~~ . ............... ............_......

PROJECT INFORMATION

Company: IT
Client: USACE
Project: 825635 04000000
Test Location: PBOW Sanus, OH
Test Well: TNTC-BEDGW-001
Test Date: 11/14/01

AQUIFER DATA

Saturated Thickness: 28.59 ft Anisotropy Ratio (Kz/Kr): 1.
. _ . _. _ . . ......................................... .. .. ........ ...... .......... _.._..... _.

Initial Displacement: 1. ft
Wellbore Radius: 0.25 ft
Screen Length: 15. ft
Gravel Pack Porosity: 0.3

WELL DATA (CGW-001)

Casing Radius: 0.08 ft
Well Skin Radius: 0.25 ft
Total Well Penetration Depth: 28.59 ft

Aquifer Model: Unconfined

K = 0.0001326 ft/min

SOLUTION

Solution Method: Bouwer-Rire

y 4.318 ft
Ii
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RISING TEST ANALYSIS

Data Set: C:\Documents and Settings Ii\My Documents\Projects\PBOW\gw3r.agt
Date: 02/21/02 Time: 14:13:53

PROJECT INFORMATION

Company: IT
Client: USACE
Project: 825635 04000000
Test Location: PBOW, Sandusky, OH
Test Well: TNTB-BEDGW-003
Test Date: 11/13101

AQUIFER DATA

Saturated Thickness: 11.68 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (GW-003

Initial Displacement 1. ft
Wellbore Radius: 0.25 ft
Screen Length: 10. ft
Gravel Pack Porosity: 0.3

Casing Radius: 0.08 ft
Well Skin Radius: 0.25 ft
Total Well Penetration Depth: 11.68 ft

SOLUTION

Aquifer Model: Unconfined

J K = 1 .676E-06 t/min

Solution Method: Bouwer-Rice

yO = 0.8637 ft
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I FALLING TEST ANALYSIS

Data Set: C.\D o c u m y Documents\Projects\PBOW\gw4f.aqt
Date: 02121102 Time: 14:15:07

I
i

PROJECT INFORMATION

Company: IT
Client: USACE
Project: 85635 04000000
Test Location: PBOW, Sandusky, OH
Test Well: TNTB-BEDGW-004
Test Date: 11/13/01

... . ......
AQUIFER DATA

Saturated Thickness: 18.36 ft Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 1. ft
Wellbore Radius: 0.25 ft
Screen Length: 10. ft
Gravel Pack Porosity: 0.3

WELL DATA (GW-004)

Casing Radius: 0.08 ft
Well Skin Radius: 0.25 ft
Total Well Penetration Depth: 18.36 ft

S.O O ..N...... .- - -

SOLUTION

Aquifer Model: Unconfined

K =0.001525ftImin.... ........... ..... -. _

Solution Method: Bouwer-Rice

yO = 4.318 ft
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RISING TEST ANALYSIS

Data Set C:\Documents and Settings ili\My Documents\Pro ects\PBO\~gw4r.aqt
~ Date: 02121/02 Time: 14:15:30

PROJECT INFORMATION

Company: IT
Client USACE
Project: 825635 04000000
Test Location: PBOW, Sandusky, OH
Test Well: TNTB-BEDGW-004
Test Date: 11/13/01

AQUIFER DATA

Saturated Thickness: 18.36 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (GW-004)
Initial Displacement: 1. ft
Wellbore Radius: 0.25 ft
Screen Length: 10. ft
Gravel Pack Porosity: 0.3

Casing Radius: 0.08 ft
Well Skin Radius: 0.25 ft
Total Well Penetration Depth: 18.36 ft

.~~~~~~~-. __ ............ . .. ......

Aquifer Model: Unconfined

;, K = 0.003218 ft/min

SOLUTION

Solution Method: Bouwer-Rice

y0 = 3.554 ft
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RISING TEST ANALYSIS

Data Set: C:\Documents and Settings4li\My Documents\Proiects\PBOVW\mw22r.aqt
Date: 02121102 Time: 14:16:02

.. .. .. . _ _ ._ . . _ _ _

PROJECT INFORMATION

Company: IT
Client: USACE
Project: 825635 04000000
Test Location: PBOW, Sandusky, OH
Test Well: PB-BED-MW22
Test Date: 11/13/bi

AQUIFER DATA

Saturated Thickness: 14.21 ft Anisotropy Ratio (KzlKr): 1.

Initial Displacement: 1. ft
Wellbore Radius: 0.25 ft
Screen Length: 15. ft
Gravel Pack Porosity: 0.3

WELL DATA (MW-22)

Casing Radius: 0.08 ft
Well Skin Radius: 0.25 ft
Total Well Penetration Depth: 14.21 ft

Aquifer Model: Unconfined

K = 0.0001802 ftmin

SOLUTION

Solution Method: Bouwer-Rice

yO = 1.054 ft
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RISING TEST ANALYSIS
Data Set C:\Documents and SettingsVji\My Documents\Projects\PBOW\mw23r.aqt
Date: 02/21i02 Time: 14:16:30

PROJECT INFORMATION

I Company: IT
IClient: USACE
i Project: 825635 04000000

Test Location: PBOW Sandusky,O H
Test Well: PB-BED-MW23
Test Date: 11/14/01

Saturated Thickness: 8.27 ft

AQUIFER DATA

Anisotropy Ratio (KzIKr): 1.

WELL DATA (MW-23)
_

Initial Displacement: 1. ft
Welibore Radius: 0.25 ft
Screen Length: 20. ft
Gravel Pack Porosity: 0.3

Casing Radius: 0.08 ft
Well Skin Radius: 0.25 ft
Total Well Penetration Depth: 8.27 ft

SOLUTION

Aquifer Model: Unconfined

. K =4.542E-05 ft/min

Solution Method: Bouwer-Rice

yO = 0.1244 ft
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FALLING TEST ANALYSIS

Data Set: C:\Documents and SettingsjliWiy Documents\Projects\PBOW\mnw24f.aqt
Date: 02121/02 Time: 14:16:52

PROJECT INFORMATION

Company: IT
Client: USACE
Project: 825635 04000000
Test Location: PBOW, Sandusky, OH
Test Well: PB-BED-MW24
Test Date: 11/13/01

Saturated Thickness: 15.32 ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.
_ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - - -. _ ..... . . _ ._ _

Initial Displacement: 1. ft
Wellbore Radius: 0.25 ft
Screen Length: 15. ft
Gravel Pack Porosity: 0.3

WELL DATA (MW-24)

Casing Radius: 0.08 ft
Well Skin Radius: 0.25 ft
Total Well Penetration Depth: 15.32 ft

Aquifer Model: Unconfined

K = 0.001067 ft/min-. .... .. ......

SOLUTION
Solution Method: Bouwer-Rice

yO=3.94ft
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RISING TEST ANALYSIS

Data Set: C:\Documents and Settings iWiOy Documents\Prgoects\PBOW\rnw24r.aqt
Date: 02/21102 Time: 14:18:08

PROJECT INFORMATION

Company: IT
Client USACE
Project 825635 04000000
Test Location: PBOW, Sandusky, OH
Test Well: PB-BED-MW23
Test Date: 11/13/01

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.Saturated Thickness: 15.32 ft

WELL DATA (MW-23)

Initial Displacement: 1. ft Casing Radius: 0.08 ft
Wellbore Radius: 0.25 ft Well Skin Radius: 0.25 ft
Screen Length: 15. ft Total Well Penetration Depth: 15.32 ft
Gravel Pack Porosity: 0.3

SOLUTION

. Aquifer Model: Unconfined

_i K = 0.001275 t/min
Solution Method: Bouwer-Rice

yO = 3.18 ft
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FALLING TEST ANALYSIS

Data Set: C :\Documents and Setings~jli\Mv Documents\Projects\PBOW\mw25f.aqt
Date: 02121/02 Time: 14:19:18

PROJECT INFORMATION

Company: IT
Client: USACE
Project: 825635 04000000
Test Location: PBOW, Sandusky, OH
Test Well: PB-BED-MW25
Test Date: 11113/01

...

AQUIFER DATA

Anisotropy Ratio (KzIKr): 1.Saturated Thickness: 25.55 ft

WELL DATA (MW-25)

Initial Displacement: 1. ft
Wellbore Radius: 0.25 ft
Screen Length: 10. ft
Gravel Pack Porosity: 0.3

Casing Radius: 0.08 ft
Well Skin Radius: 0.25 ft
Total Well Penetration Depth: 25.55 ft

------------- . .I --- .. .. _....._._.... ..
SOLUTION

Aquifer Model: Unconfined..3. _..

K ---0.003808 ftmin

Solution Method: Bouwer-Rice

yO = 4.458 ft
I:
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RISING TEST ANALYSIS

Data Set: C:\Documents and Setingskli\My Documents\Pro ects\PO30Wrnw25r.aqt
Date: 02/21/02 Time: 14:19:52

PROJECT INFORMATION

Company: IT
Client: USACE
Project: 825635 04000000
Test Location: Sandusky, OH
Test Well: PB-BED-MW25
Test Date: 11/13/01

AQUIFER DATA

Saturated Thickness: 25.55 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-25)

Initial Displacement: 1. ft
Wellbore Radius: 0.25 ft
Screen Length: 10. ft
Gravel Pack Porosity: 0.3

Casing Radius: 0.08 ft
Well Skin Radius: 0.25 ft
Total Well Penetration Depth: 25.55 ft

Aquifer Model: Unconfined

1'__; K =0.003333ft/min

SOLUTION

Solution Method: Bouwer-Rice

y0 = 4.729 ft
1w
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RISING TEST ANALYSIS

Data Set: C\Documents and SettngjliMy Documents\Proiects\PBOW\mw27r.agt
Date: 02/21/02 lime: 14:20:11

PROJECT INFORMATION

Company: IT
Client: USACE
Project: 825635 04000000
Test Location: PBOW Sanduskq, OH
Test Well: PB-BED-MW27
Test Date: 11/14/01

I

__

Saturated Thickness: 59.26 ft

AQUIFER DATA

Anisotropy Ratio (KzJKr): 1.

WELL DATA (MW-2Z)

Initial Displacement: 1. ft
Wellbore Radius: 0.25 ft
Screen Length: 78.5 ft
Gravel Pack Porosity: 0.3

Casing Radius: 0.08 ft
Well Skin Radius: 0.25 ft
Total Well Penetration Depth: 59.26 ft

SOLUTION

Aquifer Model: Unconfined

K = 1.606E-06 ft/min

Solution Method: Bouwer-Rice

yO 0.07082 ft
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2001 -PBOW Survey Data
Monitoring Wels. Temporary Piezometcrs. and Soil Borings

' M&S ID#
PMW22
PMW23
MW24
MW25

PMW26
PMW21

1421
GWO03
GW04a
GW02a

629778.465
625837.856
622916.444
617820.942
613878.45
627896.268
623446.555
618102.551
618468.655
620253.524

E-W
1918366.518
1918150.334
1908168.033
1914457.628
1920274.330
1920791.393
1922580.206
1918710.111
1918572.329
1912852.629

Riser Elevation
629.67
633.71
645.98
684.39

677.21
627.14*

638.79
683.11
668.63
667.04

*Ground Elevation
627.22
631.11
644.2

681.99
674.61
625.24
636.99
681.34
666.78
664.04

IT. DESIGNATION
PB-BED-MW22
PB-BED-MW23
PB-BED-MW24
PB-BED-MW25
PB-BED-MW26
PB-BED-MW27

TNTA-BEDGW-001
TNTB-BEDGW-003
TNTB-BEDOW-004
TNTC-BEDGW-00I

Elevation of the well indicated by the double astcrisk (*), is reported

to the lip of thc metal casing, the lip being further dcfincd as the rim of thc

LUn-hingcd portion of the casing when the well is open.

Temporary Piezometer Locations: TNT AREA "A"

NU&S ID1
AGW1I
AGW 14
AGW 17
AGW18
AGWI9
AGW20

Le,, AGW2 1
ACiW22
AGW23
AGW24
AGW25
AGW26
AGW29

NAY)
622927.387
623190.957
623355.606
623615.678
623612.675
623518.063
623536.519
623786.499
624594.636
624626.183
624216.2087
624710.322
624060.502

E x.
1923122.509
1922681.123
1923280.926
1922615.978
1923052.193
1923277.547
1923487.366
1923374.405
1923848.627
1924076.124
1924365.209
1925228.323
1925148.986

Ground Eleration
660.78
651.03
657.67
635.99
640.78
650.07
653.45
636.96
630.(5
630.71
647.27
635.59

651.70

I.T. DFSIGNATION
PBOW-TNTA-GWI I
PBOW-TNTA-GW 14
PBOW-TNTA-CW17
PBOW-TNTA-GW I8
PBOW-TNTA.GW 19
PBOW-TNTA.GW20
PBOW-TNTA-GW21
PBOW-TNTA-GW22
PBOW-TNTA-GW23
PBOW-TNTA-GW24
PBOW-TNTA-GW25
PBOW-TNTA-GW26
PBOW-TNTA-GW29

Temporary Piezometer Locations: TNT AREA "B"

M&S ID#
GWOI
GW02a
GWO03
BGWO4
GWOSa

N EvL
618367.591
618188.48I
618102.551
617135.012
618217.994

LW
1918624.926
1918R55.644
1918710.111
1918389.937
1918058.619

Ground Elevation
666.70
675.42
680.81
671.46
668.41

I.T. DESIGNATiON
PBOW-TNTB-GWO1
PBOW-TNTB.-GW02
PBOW-TNTB-GWO3
PBOW-TNTB-GW04
PBOW-TNhT1-GWO5

\Ss.CIBOWO IGW RI Rep_ rVAPPENfDIX-sury dtau 2-25V
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Temporary Plezometer Locations: TNT AREA "C"

ISDI#

CGWII
CGWI2
CGWI3
CGWI4
CGWI5
CGW16
CGWIl

1422
1424
1427

CGW22
C.GW24
CGW29
CGW31

620331.710
620146.522
620758.676
620274.222
620356.049
620580.093
620595.298
620512.153
620501.150
620516.741
620004.907
619961.510
619944.630
619846.540

E-x}
1910550.710
1910611.696
1911179.138
1911096.543
1911289.110
1911620.405
1911806.326
1912367.605
1912567.123
1912868.095
1910543.651
1910900.212
1912604.500
1913163.050

Ground Ele'awlon_
653.83
662.05
646.45
665.86
663.64
652.40
654.39
656.21
653.19
650.61
667.S6
673.99
675.09
673.35

I.T. DESIGNATION
PBOW-TNTC-GWI 1
PBOW-TNTC-GWI2
PBOW-TNTC-GW13
PBOW-TNTCOW 14
PBOW-TNTC-GW IS
PBOW-TNTC-GW16
PBOW-TNTC-GWI7
PBOW-TNTC-GWI8
PBOW-TNTC-GWI9
PBOW-TNTC-GW20
PBOW-TNTC-GW"2
PBOW-TNTC-GW24
PBOW-TNTC-GW29
PBOW-TNTC-GW31

J

Soil Borings

EL1 l.T. DESIGNATIONhl&S ID# N(i)

575
583
587
600
619
621
1069
1080

625038.03
624840.68
625028.14
622543.21
622546.61
622425.11
618043.21
618323.00

1919102.57
1919354.54
1919381.06
1910216.51
1909995.23
1910395.07
1918673.57
1918833.09

PBOW-PRWP-DP03A
PBOW-PRWP-DPI IA
PBOW-PWRP-DP1 OA
PBOW-WRWP-DP 13A
PBOW-WRWP-DP09A
PBOW-WRWP-DP16A
PBOW-TNTB-SS375A
PBOW-TNTB-SS29SA Uj

1.1 & S CONTROL POINTS USED:

M&S ID# N. tv ELEV.

68
1137
1139
1305
1310
1423
1425

6
10
55
59
94
95
597
1428
1429

620384.34
623519.65
623137.9
620363.23
620524.21
620366.89
620319.01
621515.91
620366.08
622733.16
622538.8
624985.39
624663.49
622610.14
622395.48
618585.17

1912011.51
1922494.73
1922479.99
1912296.61
1912187.81
1912542.66
1912809.24
1921536 94
1921493.74
1910235.74
1910286.73
1919003.31
1919144.88
1910150.91
1910271.94
1919007.83

662.63
638.67
652.75
662.99
653.25
662.89
662.82

\�SCPBOW)��GW IU R�p�AP)ENt�1X wr�ey d�t� �IS')2
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Notes:

'Ground Elevation not provided by survey crew. Elevation obtained by subtracting riser height from TOC elevation.
L A) SAMPLE STAKES AT NINE PREVIOUS SAMPLE LOCATIONS WERE RECOVERED

AND/OR REPLACED BY CONVENTIONAL LAND SURVEYING TECHNIQUES. A
TOPCON GTS-303 ELECTRONIC TOTAL STATION WAS USED TO MEASURE
ANGLES AND DISTANCES FROM CONTROL POINTS PREVIOUSLY ESTABLISHED
BY MURPHY AND SACKS SURVEYORS. WHERE AN EXISTING SAMPLE STAKE
WAS NOT RECOVERED, STAKES WERE RESET AT A HORIZONTAL TOLERANCE
OF 0.10'+1-.

B) WHERE POSSIBLE, NEW SAMPLE POINTS WERE COLLECTED BY DIRECT STATIC
DIFFERENTIAL OPS OBSERVATION USING THREE LEICA SR-26I RECEIVERS.
GPS VECTORS WERE ADJUSTED HOLDING FIXED STATION "CLARK" USING LEICA
SKI SOFTWARE (VERSION 2.30), PRODUCING A LEAST SQUARES ADJUSTMENTS
OF THE WGS 84 POSITIONS. A LOOP OF 5,409 METERS USING THE
UNADJUSTED VECTORS PASSING THE FIXED AND DERIVED CONTROL
YIELDS A LOOP PRECISION OF I PART IN 177,490. COORDINATE VALUES
ARE REPORTED IN OHIO STATE PLANE SYSTEM. NORTH ZONE (NAD 1983.) A
COMBINED SCALE FACTOR OF 0.9999270034 WAS USED IN THIS CALCULATION.
VERTICAL DATUM IS NGVD 1929. VALUES OBTAINED ARE WITHIN THE
HORIZONTAL TOLERANCE OF 0.10' +1- AND THE VERTICAL TOLERANCE OF
0.01' +/-.

C) WHEN DIRECT GPS OBSERVATION PROVED IMPOSSIBLE NEW SAMPLE LOCATIONS
(M&S ID# 1421,1422,1424, 1427) WERE LOCATED BY CONVENTIONAL
SURVEY TECHNIQUES AS DESCRIBED IN SECTION -A-, ABOVE. VALUES OBTAINED
ARE WITHIN THE HORIZONTAL TOLERANCE OF 0.10' +1- AND THE VERTICAL
TOLERANCE OF 0.01' +-/-

GPS CONTROL:
MONUMENT 'CLARK' WAS ESTABLISHED BY M&S IN 1996 AS A PERMANANT. ON-SITE
GPS CONTROL STATION. HORIZONTAL VALUES WERE DERIVED FROM NGS MONUMENT
"SKYWAY RM 2" AND VERTICAL VALUES FROM FIRST ORDER CONTROL BENCHMARK
1318 USING A CLOSED, ADJUSTED OPS TRAVERSE. VALUES FOR MONUMENT
'CLARK" ARE:
NORTHING (y) 191,029.0899m
EASTING (x) S85,910.9777m
COORDINATE REFERENCE SYSTEM IS NAD 83 (OHIO STATE PLANE NORTH ZONE)

ELLIPSOID ELEVATION 190. 6255m (NGVD 29)
REFERENCE ELLIPSOID IS WOS 1984

GEOID HEIGHT -35.1900m
EPOCH IS GEOID 93

', SC,PHOW/OI(;WRI Rcpa.iAPLNDIX_,wSyd> Ea 21&1'O
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Laboratory and Validation Qualifier Definitions
Plum Brook Ordnance Works

Qualifier Lab Definition
Laboratory - Organic _

__ BSTUParagon The compound was detected in the sample and in an associated method blank.
E STL/Paragon The compound was detected. The concentration exceeds the calibration range of the instrument.
D STL Dilution.
G STL Elevated reporting limit due to matrix interference.
J STL/Paragon The compound was positively identified, the reported value is an estimated concentration

between the method detection limit and the reporting limit.
STL Matrix interference

Li STL/Paragon Not detected. The compound was analyzed for, but not detected above the associated reporting
limit.

Laboratory - Inorganic ... _........
B STUParagon The analyte was positively identified; the reported value is an estimated concentration between

the method detection limit and the reporting limit.
E STUParagon The analyte was detected. The concentration is estimated because of the presence of

interference.
J STUParagon The compound was detected in the sample and in an associated method blank.
N STUParagon Spiked sample recovery not within control limits

U STL/Paragon Not detected. The analyte was analyzed for, but not detected above the associated reporting
limit.

Validation - All
8 The analyte was not detected significantly above the levels found in the associated method blank

or field blanks
J The compoundlanalyte was positively identified; the reported value is an estimated concentration.
R Rejected due to severe deficiencies in the analytical process or supporting quality control data.

The presence or absence of the compound/analyte cannot be verified.
U Not detected. The compound/analyte was analyzed for, but not detected above the associated

reporting limit.
UJ_ Not detected. The associated reporting limit may be inaccurate or imprecise.

Samples with 'riv' denolatioi liave not been validated.

KI N4A3 'Appcndixv K dccLt)OJl.'t;WI2tI 19AMI
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Plum Brook UrdnAnce Works

Dircet Push Groundwater
Data Summary

Page I of 4Rcport Dalc: 03/04/02

Location Code.
Associated Site:

Sample No:
Sample Date:

User Test Group

Parameter ............ l. Units
EXPLOSIVES

Amino-2.6-dinitrotoluene. 4- ug/l.
Amino 4,6-Jiditrotoluenc, 2- ug/L

Dinitrobentct , 1.3- ugtL
Dinitrotoluene, 2.4- ug/L

Dinitrotoluene, 2.6- ugr

TNrA-DPI 4

BASEWIDE
BA3014

02.AUG-0I

Result Qyal VQ

11MX

N~itrctbenzcne

Nitrotoluenc, 2-

Nilrolotlucnc, 3-

Nitrotoluctic, 4-
RDX

Tettyl

Trinitrohcznzc. 1.3.S-

Trinilrufohucne, 2.4,6-

ugil..

ug/L

ug/L

ugtL
ug/L

ug/L.

ug/L.

ug/L

us/I.

0.20 U
0.20 U
0.20 U

0.20 U
020 UJ

0.50 U

0.20 U

0.68 G U

0.20 U
0.20 U

0.50 U

0.20 U
0.20 U
0.20 U

nV
nV
nV
Nv
nV
nV
nV
nV
nV

nV

nV
nV
nv
nV

TNIA-DP21
BASE WIDE

BA3021
01-AUG-01

Result Qua_ 1

3.9
4.3

0.60 IU

9.S
4.9

1.5 U

0.60 U

24

I .3
3.1

1.5 U

0.60 U

0.60 U
4.1

Q Result Qua! Q

nv 0.20 U nv
nv 0.20 U nv
mv 0.20 U nv

mV 0.20 U nv

m 0.20 U nv

RV 0.50 U nV
nV 0.20 U nv
nV 0.20 U nv

0n 0.20 U nV

Rv 0.20 U ny

nr 0.S0 U nv
nV 0.20 U nV
nV 0.20 U nv
nv 0.20 U nv

TNTB-L)PO2
HASEWIDE

B133002
06-AUG-01

0.20 U
0.20 U

020 U

0.20 U

020 U

0.50 U

0.20 U
0.20 U

0.20 U
0.20 U
0.50 U
0.20 U

0.20 U
0.14 J

TNTB-DP03
BASEWIDE

BB3003
01-AUG-02

Result Qual IVQ_

RV

IIV

flV

flV

fly

flV

RV

fly

flV

RVy

nv

RV

V01ATIL.ES

Aceone
Becnzene

tlromodichloromethanc

Bmainrorm
B~romatncthane

13utanone, 2-

Carbon disulffde
Carbon Ictrachloride

Chloftibcazcm:
Chlorocthane
Chloroform

Chloromchane

C)ibronmochlomeoithane

Dichlorocthane. [.I1-

U&4L
us/I.

u &IL

ug/L.

"s/1,

ug/L.

us/I.
ug/I.
Ug/I.
ugIL

ugIL

ug/L
ug/I.
us/I.

20 U
5.0 U

5.0 U

5.0 U

10 U

20 U

S.O U

5.0 U

5.0 IU

10 U

5.0 U

10 U

5.0 U

5.0 U

fly

RV

nvy

RV

RV

RV

NV

RV

RV

RV

RV

nV

RV

RV

S.8 J

5.0 U

5.0 U

5.0 U

10 U

20 U

5.0 U
5.0 U

5.0 Li

10 Li
1.0 1

20 U

5.0 tl
5.0 U1

aly

RV

RV

ny

RV

fly

AY

RV

RV

RV

RV

RV

RV

NY

17 J

5.0 U

5.0 U

5.0 U

10 U

20 U

5.0 U

5.0 U

5.0 U)
10 U

5.0 U

10 U

5.0 U
5.0 U

NV

FIV

fly

UV

RV

RV

M?

RV

'IV

RV

RV

RV

NV

10 J

5.0 U

5.0 U

5.0 U

10 U

20 U

5.0 U

5.0 U

5.0 U
10 U

5.0 U

10 U

5.0 UI

50 U

nv
nV

nv
nv

nV
nv

nv

nv

nv
nV
nv
nV
nV
nV



Plum Brook Ordnance Workt

Dirtet Push tronndv aler

Data Summary

Report VnOc 03104/02 Page 2 of 4

Location Code:
Associated Sile:

Sample No.-
Sample Date:

TNTC-DPI 3
BASEWIDE

C39013
01-AUG-01

TNTC-DPI9

BASEWIDE
BC30I9

06-AUG.01

_Result Qucal .'.
User Test Group

Parametter ... ... .
EXPLOSIVES

Amirm-2.6-dinitnrtoluene. 4-

Amino-4,6-dinitrotoluene, 2-

I)initrobenrenc. 1.3.

Dinilrotoluenc, 2.4-
Dinitrotolucne, 2,6-

I IMX

Nitrobenzenc

Nitrotoluene. 2-
Nitrotoluenem 3.
Nitrotoluene, 4.

RDX

Tlryi

Trinitrobcmtenc. 1,3.5-
Trinitrotoluene, 2.4.6.

Fit Units_ Result Qual VQ

ughLug/L

ugn.

ug/L
ug/L

ug/L

ug/L
ugIL

ugtL
ug/L

uglL

ug/L

ugL

ug/L

0.20

0.20
0.20

0.20

0.20

0.50

0.20

0.20
0.20

0.20

0.50

0.20

0.20

0.20

U

U
I)

U
U

U
I'

U
I-I

U

U

U

U

U

nv 1.5 (3U
m 1.1 civ

Rv 020 U

mV 0.20 U
nv 0.6 (I U

nv 0.50 U

mV 0.20 U

nv 0.20 U

nv 0.20 U

nV 0.20 U

Fv 0.50 U

nv 0.20 U

nv 0.20 Ul
nV 4.0

Rv
nV
nV
nV
nV
nV
Rv

nV
Rv

Rv

Rv

RV

nV

Rv

VOLATILES

Actone

Bcnscti

Bromodichloromcthnne

Uromoform
ttromornethane

Bulannme, 2.

Carbon disulfide

Carbon letrachloridc
Chtorobcnztc
Chloroethane

Chlorofr

Chtonmethone

Dihromochloromncilhne

D)ichloroethane. 1.1.

(.

uglL

ughl

ug/L
ug/L
ug/!.

ugn.

ugll.

ug/L

ligh!.

ug/L

ugll,

uglL
ughL

ug/L

S.S I nv

5.0 U nV

5.0 U nv

5.0 U Rv

in U nV

20 U nv
5.0 U nv

5.0 U nv

5.0 U nv

10 U nV

5.0 U Rv

10 tl nV

5.0 O Rv

5.0 U Rv

20

5.0

5.0

5.0

10

20

0.75

5.0

5.0

10

5.0

10

5.0

5.0

U

U
U

U

U

U

J

U

U
U

U

U

U

nV
nv

RV

nv
NV

RV

RV

NV

(.



Plum Brook &i dfanec Worlk

Direct Push Groundwater

1)sfa Summary

C

Rcpon Datc: 03/041/02 rage 3 of 4

Localion Code:
Associated Site:

Sample NAo:
Sample Date:

TNTA-DP14

BASEWIDE
UA3014

02-AUG-01

NTMA-DP21
BASEWIDE

BA3021

01-AUG-01

Result Quga EQ_

User Test Group

Paramieter
VOLATILES

Dichloroahanc, 1.2-

Dichlorocthncn. 1.1-
Dichloroactih. 1,2-

Dichlorupropane. 1.2-

Dichloropropcnc. cis-1,3-

Dichlropronmie. Ians- ,3-

Ethylbcnzcne
Ifcxnonc. 2-
Mvethyl-2-pcnlanonc. 4-

Mcthylene chloridc

Styrtnc

TctrachIonieihan. 1,1,2.2-

Tltrachloroclhene
Toluene

Trichlrocthanc. 1.i,1 -

Trichlorohane. 1,1,2-
Trichlowcthcne
Vinyl chloridc
Xylncs, lotal

Fit Unikks_ Result Qual !•.... . .--

ut/L

ugtL

ug/L

ug/L

ugl/L
ug/L~

uig/L

ug/L

up/L

ug/L

ug/L

.ug/L

ug/L

Ugt/l.

ug/L

5.0 U
5.0 U

5.0 U

5.0 U

5.0 U
5.0 U
5.0 U

20 U

20 U

5.0 U

5.0 U

S.0 1U

5.0 U
5.0 U

5.0 U

5.0 U
5.0 U

10 U

5.0 U

nv

AV

nv
AV

AV
nv
nv
nv
nv
nv

nv
nv

nv
nv
nv
nV
lV

nv

5.0 Li
5.0 U

5.0 U

5.0 U

5.0 U
5.0 0i

5.0 U

20 U
20 U

5.0 U

5.0 U

5.0 U
5.0 U

5.0 U

5.0 U
5.0 U

5.0 UJ
10 U

5.0 U

AV

AV

AV

AV

NV

NV

AV

AV

AV

NV

AV

AV

AV

nv

lNTB-DP02
BASEWIDE

f133002
06-AUG-01

RefsulEt QUal VQM

5.0 U nV

5.0 U AlV

5.0 U nv
5.0 U Av

5.0 U Av
5.0 U flv
5.0 U nV

20 U Av
20 U nV

5.0 U nV

5.0 U nv

5.0 U AV

5.0 U nV

5.0 U Av

5.0 U nv
5.0 U nv

5.0 U Av
10 U nV

5.0 U nV

5.0 U

5.0 0

5.0 U

5.0 U

5.0 U
5.0 1)
5.0 U

20 U
20 Ui
5.0 U
5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 if

5.0 U

10 U

5.0 U

nv

nv

nv

nv

nV

nv

nV

nv

fv

nv

mV

nv

fl

fl

nV

nv

nv

nv

nv

TNT11-UPO3

BASI WIDE

B8300l3

01-AUG-01

-Result Qul -VQ



Mium Brook Ordnnnce Works

Direct Push Groundwater

Iafa Summary

Report Dore 03t04/02 Page 4 or 4

Location Code:
AssociatedSite:

Sample No.
Sample Date:

TNTC-DP13
BASEWWIDE

13C3013
01-AUG-01

TNTC-DPI9
BASEWIDE

BC3019
06-AU(P-01

__Result Qualt VV
User Test Groip

Paramtneer -...........
VOIATILES

Dichloroethant. 1,2-

Dichloroetbene. 1,1-

Dichlorocthenc. 1,2-

Dichlofopropane. 1.2-

Dichloropropcne, cisl1,3-

D)ichloropropenc. trans-1.3-

Ethylbenzene

tlexanone, 2-
Methyl-2-pentanone, 4-

MeIhylene chloride

Styrene
Tetrachloroethanc, 1.1.2,2-

Tetrachloroclhene

Toluene
Trichlorocthane. 1,.1I -

Trichloroethane, 1.1.2-

Trichlorocthenc
Vinyl chloride

Xylenes. totnl

Fit. Units Result Qual VQL

ug/L

ugtL

ugIL

ugA.

ug/L
ug/L

uglL

ugtL
ug/L

ugtL

ugtL

t<l?

ug/L

*,gn,

ue/L
uIL

ugh.

ugIL

5.0 U

5.0 (J

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

20 U

20 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

10 U

5.0 U

nv
nv

nv
nv

nv

nv

nv

nv

nv

nv
nv
nv
nv
nv

nv

nv
nv

nv

5.0 ti
5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

20 U

20 U
5.0 U1

5.0 U

5.0 U

5i0 U

5.0 U

5.0 U
5.0 U

5.0 U
10 U

5.0 U

nv
nv

nv

nv
nv
nv
n~v
nv
nv

nv
nvl

nv

nv
nv

nv

nv
nv
nv

..( C,



f
Plumn Irol~i k rdtn~nee Works

ICr
Soils

DIxta Summary

Report Datec 03106(02 Page Iof 24

User Test Group

Parameter. ..
EXPLOSIVES

Amnino-2,6-dinitrotoluene, 4-
Amino-4,6-dini(rotolucnc. 2-
Dinitrbnenztne 1.3-
Dinitrotoluene. 2,4.

Dinitrotoluene, 2.6-
IIMX
Nitrobenzene
Nitrololutnc, 2.
Nitrotoluene. 3-
Nitrwtoluenc. 4-
RDX
Tetryl
Trinitrobenzene, 1.3,5-
Trinitrotoluene, 2,4.6-

Location C'ode:
Associated Site:

Sample No:
Sample Dale:

Sample Depth:

Units

mghg
mgAg
mglkg

mgtkg

mgkg
mg/kg
mug/kg
mgkg
mgtkg
mgkg

mfig

mglkg

PRRP-DPO3
BASEWIDE

HD10)1
27-SIP-O1

4.3 -4.8

.. Reslt.. Qual VQ

1.2 U U
1.2 U U
4.6
14

1.2 IU U
2.5 U U

.2 U U

1.2 U U
1.2 V Uj
1.2 U O

4.3 GU U
3.2 L2 U
31

I.2 U 1.)

PRRP-DPO3
BASEWII)E

DXK0)02
27-SEP-01
I1.0 -12

Result Quail VQ

PRRP-DPIO

BASEWII)E

BDOOO3
26-SErP-0

8.4 - 8.9

PRRP-DPIO

BASE WIDE

BD0004
26-SEP-01

10.5 -12

.Resuqt Qual rQ . Reqsuz Qtual YQ

0.25 I U
0.25 1 )

0.064 J
0.48
0.48

0.50 U
0.25 U
0.25 U
0.25 U
0.25 11
0.50 U
0.65 U

1.0
0.25 1 ll

U
lJ

U
I

U

U
U
U
2.J

0.75 1 U l
0.75 I U U
3.3
12
1.3
1.5 U Li

0.75 1U U
1.0 GUi U

0.75 1 U U
0.75 III U

2.3 G U U

2.0 U U
Is

0.75 1IJ UJ

2.2 IU U
1.2 IU U
9.3
26

2.9

2.5 UJ U)
1.2 U U
1.3 G (l1 l
1.2 IU U
1.2 U U

4.6 G U Li
3.2 U U
25

1.2 I U LW

(GEN ClIEMIIISTIRY

% moisture

LEACII-EXP

Atnino-2,6-dinitrotolucne. 4-
Amino-4,6-dinitrotolucne, 2-
Diniticben7er, 1.3-
Dinilrotolucne. 2.4-
Diniltololuene. 2.6-
HMX
Nitrobenicnc
Nitrotoluene, 2-
Nitrololicnc. 3-
Nitrotoluene, 4-
RDX

Percent 19.3 20.0 17.5 22.2

ug/L

u0.

ug/L
ug/L
ug/L

ugh.

uFA.

ugll.

ug/L
ugIL
ig/ll

40 U
40 li

160
430 B

66
too U

40 U
40 U
40 l
40 U

200 ItI

U
1.1

Li
LI
U
Ui

tU

if

40 U
40 U
40 U
40 U
40 U

100 U
40 U
40 U
40 U
40 U
20t U

U

U
U1
U
U
U
LI

Li
Li
U
Li



Plum Brook Ordnance Wtprks
siols

Dsa Sunmnary

Rcport Daic: 03/06/02 P'age 2 of 24

User Test Group

Paramneterr __ ,
EXPLOSIVFIS

Amino-2.6-dinitiuoluvnc. 4-
Amino-4,6-denitrutolucnc, 2-
Dinitrobenzene. 1.3.
Dinitrotoluenc, 2,4.
I)inilrotolucnc. 2,6.
IIMX
Nilrobcnene
Nilrololucnc. 2-

Niltrtoluenc. 3-
Nitrotoluene, 4-
Rl)X
Tctryl
Trinitrobenzene, 1.3.5-
Trinilmoluece, 2,4,6-

Location Code:
Associated .Site:

Sample No:
Sample Date:

Sxample Depth:

UwitsJ

mg/kg
mgtkg
mg/kg
mgtkg
mg/kg
mAkg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ming

PRRP-DPI I
BASEWIDE

B1o0005
26-SFP-01

2.6 -3.1

Result Qua1 Y2_

1.1

1.1
0.062 J

1.3
0.57

050 U
0.25 U

0.25 U
0.25 U
0.25 U
0.50 U
0.65 U
0.20 J
1.4

J

U
U
U

U
U
I.,
U

PRKI'-DPI I
BASEWIDE

UU0006
26-SEiI'-01
I I0 - 12

Result Qalqt VQ

0.27
0.16 J .

1.1

0.91

0.25
0.50 U U

0.25 ll U

0.25 U U
0.25 1 U U
0.25 U U
0.65 G U U
0,65 U U

5.2
0.23 J J

1I-ITA-S001 2

UASEWIDE

UDU)007
26-SEP.oI

.5 -1.5

Result @ial VQ

250 1IU
250 U
250 U

4600
5600

500 U

250 U

250 U

250 U
250 U
500 U
650 U
250 U
490 GU

U

U
U

U
U

U

U
U
U
U
U
U

5.0 U
5.0 U
5.0 li
8.0

6.5
10 U

5.0 U

5.0 U

5.0 U
5.0 U
10 U

13 U
5.0 U
27 GiU

TN'rA-S0012

BASEWIDE
HD10008

26-SEP-01
4.0 .6

Result Qulo VQ.

Ii
I.;
U

U
U
U
ij

U
U
U
U
U

GEN CIIEMI.STRY
% moisture perent 130 21.8 10.4 9.3

IEACII-EXP

Amino-2,6-dintrotolucnc. 4-
Amino-4.6-dinimtoluenc. 2-
Dinitrahenzene, 1.3-
Dinitrotolu cc, 2,4-
Dinitroltouene. 2,6-
I INX
Niuobcnzanc
Nilroliluene, 2-
Nitrotolucne. 3.
NjtroI(,Iunc, 4-
RDX

ug/L

ug!L

ug/L
ug/L

ug(L

ugtl.

ug/L
ugtl.
ug!l

ug/L

40 U
40 U
40 U
40 U
40 U

lW0 U
40 U
40 II
40 U
40 U

100 U

I.,
U

U
U

u
U
U
U
U
U
U

40 U
40 lI
40 U
40 U
40 U

100 U
40 UI
40 U
40 U
40 U

lW0 U

U 4000 U
l! 4000 U
U 4000 U
U 140000 U
U 110000

U 10000 Uf
U 4000 U
I1 4000 U
U 4000 U1
U 400(X Li
l) 10000 U

U

U

U

U

U
U
U
U

40 U
40 U
40 U
84 F1
57

100 U
40 U
40 U
40 U
40 U

100 }11

U

(I.

B

U
U
Li
U
U
U

C, (-;. .



C.
Plum Brooi k Prdnance WVorks

So isg
INiIS Summary

Rcport DOItc: 03/06f02 fapt 3 of 24

User Test Group

Paramefter ..... _

EXPLOSIVES

Amino-2,6-dinitmtoluene. 4-

Amino-4.6-dinitrotolucne, 2-
Dinitrobenzene. I.3-

Dinitnrtoliene. 2,4-
Dinitrotoluenc, 2,6-

I IMX
Nitmben~cnc
NilyotohuenC. 2-
Nitrotolucne. 3-

Nitrotoluene. 4-

Location Code:
Associated Site:

Sample No:
Sample Datle:

Sample Depth:

units .

mg/kg
m/kg
mg/kg
mg/kg

mgtkg
mghkg
nig/kg
mg/kg
mgfk

m/kg

mg/lkg
mg/kg
mg/kg

TNTA-SOOSO
BASEMW1D1

H1X)t09
26-SEP-01

.5 - 1.5

Result Qyal VQ

TNTA-SOOJ0
BASEWIDE

BD0012
26-SEP-01

R.0 - 10

Result _QuaL YQ._

TNTR-SS295
BASEWIDE

3t)0013
27NSEP-01

.0 - I

Result Qatl !Q_

TNTI1-SS295
BASEWIDE

BD10014

27-SEP-01

2.5 - 3.5

Result Qual J'Q.

500 U
500 U
500 0

130 J
500 )

1000 U
500 U

500 U
500 11

500 U
1000 U

1300 U
500 UJ

12000

If
L I
U

U

1.
LI

LI
(I
(J

U
U
lJ

J

7.5 U
7.5 U
7.5 i
7.5 IU
7.5 11
15 U

7.5 1.)

7.5 U
7.5 U

7.5 U
IS U

20 (i

7.5 U

260

U
U
If
U
U
U
U
U
U
U
LI
UI

U

2.3
2.4

0.25 U
2.8
2.0

0.50 U
0.25 li
0.25 U

0.25 U

0.25 U
0.50 U
0.65 U
0.25 U
2.7

U

U
IJ

U

U

IJ

Ii

0.35
0.43
0.23 U
0.54
0.40
0.50 tJ
0 25 LI
0.25 U
0.25 U
0.25 U
0.50 1)
0.65 lI
0.25 U

055

U

UI

U
U
U
U
Ii

U
U

UOX

Tetryl
Trinitroben7enc. 1.3.5-
Trinilmuoluene. 2.4,6-

% moisturc

I.FA(CII.EXP

Amino-216-dinitrotoluenc. 4-

Amino-4.6-dindrmoolucne. 2-
D)inilrohenzcne. 1,3-
Dinitrololuicnc. 2.4-

I)initioluner. 2.6-
I IMX

Nilrolurcne, 2-
Nilrotoluctic. 3-
Nitontoluenc. 4-

RDX

Pcrcent 12.9 11.0 21.9 19.4

lign.
ugn/
ugtl.

ugfL
ug/L

ug/L
UWI.

ug/I.U0.

4000 LI

4000 U

4000 U
4000 IJ

4(00 U

10000 u

4000 L

4000 U

4000 U

4000 U

10000 U

LI

U

U
U)
U
UI

U

200 LI

200 Li
200 U

200 U

200 U
50( U

200 A)
200 U

200 U

200 U
500 U

U

lJLi

U

1)

U

LI
U

40 U
40 U
40 UJ
40 (J
40 lJ

40 UJ
40 LI
-10 Li

40 U

100 U

U

U
U
ULi

ULi

U

U

U

U

40 Li
40 IJ
40 U

40 U
40 U

40 U

40 U

40 U

40 i

100 U

U
Li
U

U

U
II



I'lum Brook Ordnance Works

,%oils

I)ala Sioe"ma"'

Rcpuit )atlc; 03/06i(2 Pagic 4 of 24

User 7est Group

Parameter
EXI'LOSIVES

Amino-2.6-dinikrololuenc. 4-
Amiio-4.6-dinitroioluenc, 2-
Dinitrobkmenc, 1,3.
Dinitrololumen, 2,4-
Dinilrotolucuc. 2,6-
IIMX
Niltmbecnzene
Nitrotoluarc, 2-
Nitrotoluenc. 3-
Nitvotolucix. 4-

RDX

1ctryl

Trinitrohenvane, 1,3,5-
Trinjirotolucnc, 2.4,6-

Location Code:
Associated Site:

Sample Na:
Sample Dole:

Sample Depth:

Units --

mglkg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
t1g/kg

mglkg
mglkg
mg/kg
ng/kg
mg/kg

mg/kg

TNTB-SS375
BASEWIDE

BD0015
27-SEP-01

4.0 -6

1Result Qual VQ

I NTB -!S375
BASEWIDV

UD0016
27-SEP-01

4.0 -6

Result Qual .!

TNTC-.SO066
13ASEWIDE

BDO017R
02-Ocr*o0

2.5 -3.4

Result Qu/ql VQ

TNTC-.SO066
BASEWIVE

BDOQISR
02-OCT-01

S.0 - 10

Result Qual VQ

740 G U
IS1 IL
ISO U

2400
1500

300 U

150 U
150 Ii

1SO U
ISO U

300 U
390 U
150 U

3100

U

LI

U
U
U

v
U
II

U

U

150 U

150 U
1so U

2100
630
300 (

ISO U

ISO U

150 U
ISO U

300 if

390 1)
150 U

2200

U

U
U

U

U
Li

U

U

U

U

LI

0.12 J
0.11 J
0.25 U
0.23 J

(W.09 I

0.50 U

0.25 U
0.25 U

0.25 U
025 2 U
0.50 U
0.65 tl

025 U
0.25 U

J
I
Li

I
i
U)

U
UI

U
U
U
U
UI

u

023 U
0.25 U
0.23 U
0.25 U
0.25 U
0.50 Ui
0.25 U
0.59
025 U
0.33
0.50 U
0.65 U
0.25 U

025 U

U

U
U

IJ

U
U

U

U

LI
U
U

U

GFIN CHIIEMISTRY

% moisture Percent 9.7 6.2 4.7 13.4

LEACII-EXP

Arnino-2,6-dinitrololucnc, 4-
Amino-4.6-dinilrutoluene, 2-
Dinitheruenec, 1,3-
Dinilrtoluctic. 2.4-
Din itru(olucnc. 2.6-
I IMX
Nilrobenresc

Nitrotolucnc. 2-
Nitrotoluenc. 3-
Nitrotoluent, 4-
RlX

,

ug/L

ug/l.
ugtl,

ug/L

ug./L

ugt.l
ug/l.
ug/l.

ug/L

ug/L
u0.

4000 U

4000 U
4000 U

100000 B

74000

10000 U

4000 U

4000 U

4000 U

4000 U

1 0000 U

LU 4000 U

U 4000 U
U 4000 U

U4000 B

24000

U 10000 U
U 4000 U
U 4000 UI
UJ 4000 U

U 4000 U

U 10000 U

r.

U

U
Li

U

U
U

LI
U

40 U

40 U
40 U
40 U

40 U

100 U
40 U
40 U
40 U
40 U

100 U

U
u
U
U
U
LI

LI
U
U
LI
U

40 U

40 U
40 UI

40 U

40 U)
10o u
40 U

30 .J
40 UJ

40 U
100 U

Ui
U
U

U
U
U
U

U
U
U



Cf r>.
Plurtm rook k,. dnsncc Works

D112a SummAry

C

RCpor nte: 03/0602 Pagc S of 24

User Test Group

Parameter
EXPLOSIVES

Aminw-2.6-dinitrotoluncc. 4-
Amino-4.6-dinitriooluenc. 2-
V~inilrobenn~ne. 1,3-
Dinitrotoluent. 2.4-

Uinitrotoluene, 2,6-
IIMX
Nirobentzcnc
Nitrotoluene, 2-
Nitrotoloiene. 3-
Nitrotoluenc. 4-
RDX
Tctryl
Trinitrobcnz.enc, 1,3.5-
Trinilrotoluene. 2,4.6-

Location Code:
AssociatedSite:

Sample No:
Sample Date:

Sample Depth:

Units

mg/kg

mg/kgmrAg
mg/kg

mg/kg

mgkg
mg/g

mpAgmg/kg
mg/kg

mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

lNTC-SOI 23
13ASEWIDE

BDO02I R
024.Cr-ol

4.0 -6

Result Qual VQ

TNTC-SOI 23

BASEWIDI
BI.M)022R

02-OCT-01
6.0 . 7

Result Qual I'Q-

WARP-DPO9

BASEWIDE

B130023
27-SEP-01

4.0 -4,9

Result Qual VQ

WARP-I)P'09

BASEWIDE
131X)024

27-SEP-01

110 - 12

Result Quaol .IV

3.7
2.5

0.25 U
0.67
2.4

0.30 U
0.25 I
0.25 U
025 U
0.25 U
0.50 U

0.65 U
030

6.S

l.J

if

U
U
V
if

U
If

1.2 IU
1.2 IU
1.2 U
33
18

2.5 U
1.2 U
4.0

O.SO j
2.4
2.5 It
3.2 U

0.50 J
4,0

If

U

Li

Li

U

lJ
J

0.25 11
0.25 U
0.25 1I
0.71
0.35
0.50 U

025 U
0.23 U)

025 U
0.25 U
0.50 U
065 11
0.25 U

1.0

tiJ

U
U

LI

U
U
U
U
U
l1)
LI

0.16 J

0.11 J

0.31
2.7

0.27

0.50 U
0.25 (i

0.25 U
0.25 li
0.25 1 UJ

0.50 Itl
065 U

1.7
0.25 1I

j

U
U
U

U

U

C;EN CIIE.NIIS'IIRV
%6 moisturc

l,FACII-EXP

Amik-2,6-(iniitrotoluene. 4-
AmInA4,6-dinintroolicnc. 2-

Dinilrobeniene. 1.3-
I)initrotoluene. 2.4-
Dinilrotllticne. 2,6-
IIMX

Nilrobelgrenc
Nitrotolucne, 2-
Nitrotoluenc. 3-
Nitrotoluenc. 4-
R)DX

Percent R.2 13.0 21.6 23.4

ug/L
ugtL

ugtL
u"g1
ug/L
ugl,

ug/L

ug/t

ag/I.
uglt
"WfI.

67
44
40 iJ U

25 ) J
96

too U Li
40 LI 1

40 LI U
40 I.1 I l
40 U U

100 U UJ

40 I Lt
40 li

40 U

580
420
100 UJ

40 13

210
28 J

74

too U

U
U

U

O

U

U

40 U
40 U

40 U
IS J13
40 U

It00 lI

40 Ui

40 If
40 U)
40 L

100 U

U
Uf

U

B
U
LI

U
U

U

40 U
40 I

40 li

52 B
40 Ill
1I( U
40 LI
40 U

40 1
4 0 U

100 U

IJ

U

B

U

U

U

U

U
iI



Plum Brook Ordnince Works

Soils
esta Summary

Relort Date: 03/06102 lhapc 6 of 24

User Test Group

Paraineter. -- _____

FXPL(SSIVES

Amiino-2,6-dinitrulolucnc. 4-

Amino-4.6-dirnitroluent. 2-
Di,;itioberiuene. 1.3-
D),ndrot~olucnc. 2.4.

Dinitrotolucoc, 2,6-
1 lMx
Nitrobenzene
Nitrotoluenc, 2-
Nitrooluenc. 3-
Nitiotolucrie. 4-

ROX

1 etryl

Trinitroben.zeoc, 13,3.5
Trinitrotoluctie. 2.4.6-

Location Code:
Associated Site:

Sample No:
Sample Date:

Sample Depth:

CUMiS...

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mgikg
mgikg
mg/kg
mglck

mg/kg
mg/kg

mg/kg
mg/kg
mg/kg

WARP-DPI3

BASEWIDE

BU0025
27-SEP401

4.1 - 5.1

Resltt Qual I Q

WARP-DPI3

BASE WIDE
BW0028

27-SEP-01
11.0 -12

Result Qut VQ.

WARP-DP16

BASEMWDE

13)0029R
02 -OCT41

3.5 -4

Result Q!Pl VQ-

WARP-DPI16

BASEWIDE

BDI03VR
02-OCT-01
11.0 -12

Result Qual YQ

0.25 U
0.25 U
0.25 U
0.29
0.2S IUt
0.50 U

0.25 U
0.25 U
0.25 U
0.25 U

0.5() U
0.65 U
0.16 J
0.25 U

UJ

U
U

U
ILi

U
U
U
U

U
Ii

j

U

0.75 U

0.75 U
2.4
6.5

0.64 J

1.5 U
0.75 U
0.75 U
0.75 U
0.75 1 U

1.5 IU
20 U

II

0.75 1 U

U

U

U

U
U

U
U

U
U

U

0.23 U
0.23 U
0.25 U

0.0S2 J

025 U
0.50 U

025 U
0.25 LI
0.25 U
0.25 U
0.50 U

0.65 U
0.25 U
0.25 tJ

U

U
U

U
U
U
U
U

U
U
U

0.23 U
0.25 U

0.033 J
0.25 U

025 U
0.50 U
0.25 U
0.25 U
0.25 U
0.25 U

0.50 U

0.65 U
1.6

0.25 U

U
U

J
-U

U

U

U
U

U
U

U

U

lJ

GF.N CHEMISTRY

% moisture

1,EA(CII-EXP

Arnino-2.6-dinirtlaoluene. 4-
Amiio-4fi-dinjtrotolucen, 2.
Doinrobenzene. 1,3-
Dinilrotoluene. 2,4.
1)inittotolucne. 2.6-

Nithobena-cn

Nitrotoluenc. 2-
Nitwtolucac. 3-
Nitrotolucne. 4..
RDX

Percent 13.0 22.0 13.9 26.0

ug/L
ug/L
ug/l.
usn'
UgIL
ugn.
ug/I.
uS/L
Ug/L
ug/h.
ughi.

40 U
40 U
40 U
40 U
40 U

100 l)

40 U
40 t)

40 U
40 U

100 U

U

U
U
U
U
U
U
U
U
U

40 U

40 U

51
100 B
40 U

100 l)

40 U
40 lU

40 U
40 U

100 U

U

U

B
U

U
U

U
U
U
U

40 U
40 U
40 U
46
26 J

100 UI
40 U

40 U
40 LI
40 U

101 U

U
U
U

i

U

LI

U
U

U

40 U
40 U
40 U
40 U
40 U

100 U
40 lU
40 U.1

40 Li
40 U

100 ll

LI
U
U
LI.
U
Ui

U
U

U
U
U



(.
Plum~ Brook ~,cdnance Wtorks

Data Summary

C

Repott Male: 01/06102 Page 7 nf 24

Location Code:
Associated Site:

Sample No:
Sample Date:

Sample Depth:

Units .......

PRRP-DPO3

03A.SEWIDF.
E3t)O001

27-SEP-01
4.3 - 4.8

Result Qual VQ

PRRP-L)PO3
BASE WID)E

01X)002
27-SEP.-01
.11.0 - 12

PRRP-DPIO
BASEWIDE

BW)0003

26-SIPI'-01
8.4 - 8.9

PIRRP-DPIO
BASEWIDE

BI.XNOIM
26-SEP-01
10.5 - 12

Result Qual l'Q
User Tesr Gronp

Parameter ......
I w,FA(I1-EXP

Tetryl
Trinifobcmncne. 13,5-
Trinitrotoluenc. 2.4.6-

Rslt Qual l'Q __ResltV Qual VQ

ugL.
ug/L
upL

40 ()
780
40 U

lI 40 u

40 U
40 LI

U

U

LIU

NIETAI-S

Alumimnm

Antimony

Arsenic
Barium
Bcryllium
Cadmium

Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium

Manganese
Mercury
Nickel

l'otassium
Selenium

Silver
Sodium

'hal3lium

Vanadium
Zinc

mg/kg
mr/k

m/kg
mg/kg
mg/kg
mg/kg
mglkg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg

mg/kg

mgkg

mg/kg
mg/kg
nMpAg

mg/kg
mg/kg
mgAg
mg/kg

mg/g

8S20
7.4 U

5.4

63.6
0.62

0.13 B
2090
13.7

5.2 0
10.2

16600

9.1

2030
270

0.023 B
15.6
591 B

0.62 U
1.2 UI

2930
1.2 tJ

22.3
43.2

9820
U 0.55 n

9.0
76.5
0.67

J 0.38 B
58200

16.2
J 12.7

25.3
24900

12.7
Igloo

J3 587

U 0.041 U
30.4

J 2170
I 1 0.62 U

U 1.2 U
2660

LU 062 B
23.3
65.8

10700
J 0 60 13

11.6
112

0.76

0.16 B
5700
17.4
7.6

19.5
25200

14.7

3220
J3 474
li 0.014 B

24 9

739

U 0.61 U
U 1.2 U

3500
B 0.78 B

29.1
56.2

J 13500
J3 0.71

J 18.3
103

B 0.90
J 0.45

14200
J 21.8
J 109

27.8

J3 32700
J 14.3
J l8860
J3 710

B 0.025
J 35.7

IRO0

U 0.64
U 1.3
J 5170
B 1.1

. 31.5
J 84.4

13
I

B
B J

B J

.3

31 B
.3

U



Plumi llrook Ordnxnce Works

Soils

Dait Summary

Report Diftl; 031()U02 Page or 24

Location C'odle:
Associated Sile:

iSample No:
Sample Date:

User Test Ciroup Samiple Depth:

PRRP-DI'I I
BASEWIDE

BDOOOS
26-SEP-0I

2.6 -3.1

PRRP-DI'I I
BASEWIDE

26-SEP-0 I

11.0 .12

TNTA-wI2

BASE WIDE

BD0007
26SFPI01

.5 - 1.,5

TNTA-S0012

BASEWIDE

BDOOO8

26-SrP-01
4.0 -6

IParameter.
I.EACII-E.XJ

Tctryl
Trinitrobecnzc, 1.3,5-
Irinitrotoluene, 2,4.6-

U.nits_ _Res.ll Qual VQ

ug/L
Ug&.

uglL

40 U U
40 U U
40 U U.

Result Oual 'Q,_4ut , _ . F. -

40 UI U

26 J J
40 U U

........Re.sult Qual l'Q

4000 U
4000 U

17000

UJ

U

40 U
40 U

1200 0 U

UJ

U

U

Result, Qta/ !Q'.

M ElAI.S

Aluminum

Antimnony
Arsenic

Barium
Bcryllium
Cadmium

Calcium
Chromium
Cobalt
Copper

Iron
Iead
Magnesium
Mangan=se

Mcrcury
Nickel
Potassium
S clnium

Silver
Sodium

Thallium
Vanadium
Zinc

mg/kg
mglkg
mg/kg

mg/kg
mg/kg
nmgkg
mg/kg
mg/kg
mg/kg

mgtkg
mg/kg

mg/kg
mg/kg

mig/kg
mg/kg

mgikg
mglkg
mg/kg

mg/kg
mg/kg
mtglkg

8410

6.9
4.7

51.4

0.55
0.18

B830
13.0
5.5
9.9

14300
9.2

3790
309

0.015
14.1

759
0.57

1.1
1250

1.1
16.7
48.2

J 7960
U U 7.7

J 6.7

54.0
B B 0.57
B B 0.34

J 31600
J 13.5

B J 9.4
20.7

J 1700

J 10.2
13800

J 413

B U 0.013

J 25.2
1540

U UL 0.64
U U 1.3

j 14S0
U U 0.80

J 19.S
J 64.2

3080
U U 6.7 U

1 6.6

24.2
B B 0.22 B
B U 0.56 U

J 2430
J 6.0

J 3.4 B
10.3

) 20500
J 43.3
J 796
J 101

B B 0.037 U
.1 9.4

425 U

UL U 0.56 l)
U U 1.1 U

J SSS U

B J 1.1 U
J 19.3
J 65.9

J 3370
Il 0.61
J 9.8

16.3
B OAO
U 0.66
J 146000
J 5.5
B 7.0

19.9

. 26100
J 10.S

J 44400
J 1390

U 0.036

J 23.8

J 938
U 0.55
U 1.1

U 155

U 1.0
J 9.9
J III

3

B 31
J

B 3
B B

13
I
i
3

i
3

B

U
U
B

B

I

U

B
J
i

C



Plurn 3roou. ordnance W1orks

Dais Summary

Rcport Vlnte: 03/06/02 Paige 9 of 24

Location Code:
Associated Site:

Sample No:
Sample Date:

Sanmple Depth:

units

INTIA-SOO0O
BASE WIDE

Bl)0009
26-SEP-01

.5 - 1.5

ResMlt Qual i'Q

TNTA-S(X)SO
BASEWIDE

3ll)(012
26-SEP-01

8.0 - 10

Restltl Qual VQ

'tNru-ss295

BASEWIDE
11)W013

27-SEP-01
.0 - I

Result Qual VQ

TNTfI-.SS295
BASEWIDE

13B10014
27-SEP-Ol

2.5 *3S

ReTuft Qual VQ

User Test Group

Parameter...
l.EACII-FXP

'ciryl
Trinitrobeizenic. 13.5.
rrinitrotoluenc. 2.4.6-

ug/L

ug/l,uO.

4*O0
4000

80000

U

LI
UJJ

I

200
200

4400

U

U
UA
'-I

40 II

40 U
40 U

t!
U
(

40 U tJ
40 U Ui
40 U U

MSElA1.5
Aluminum

Antimony
Arsenic

Barium
Bcryllium
Cadmium
Calcium

Chromium

C'ohalt

Iron

Lead

Magnesium

Mvnganese
NMercury
Nickel

pota-Si~tun

Selcnium

Silvcr

Sod im

Thallium
Va.in m
Ziasc

mg/kg

mg/kg
mgtkg
mgkg
mg/kg

mg/kg
mg/kg
mg/kg

mgflg

mg/kg
meg

mg/kg

mg/kg
mg/kg

nag/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

3680
6.9
3.0

41.7

0.31
0.31

34000
8.1
3.8
7.2

9780
60.4

3990

177
0.051

94

624
0.57

I.1

73.6

II.
14.5
63.4

U tJ

J

B B

B B
n

J

n
J
.2
a2
B

11200
6.7
8.2

16.6

0.70

0.093
47500

21.0
17.2
1l.?

22900
X.0

X740
S12

0.037
44.6

2900
0.56

I 1

274
1.1

16.9
44.4

J 6040
Li U 18 B

J 12.8

B . 105
B3 0.72

B B 0.50 B
i 89990
J 47.2

J 9.5
35.1

i 181100
J 10S

J 2070
J3 419

LI II 0.053
26.7

1040
II 3.1 0.50 a

U U 1.3 U

B J 640 lU

U U 1.4
.217.0

J 132

J

.2

Sl10

1.2
17.0

294

1.2
0.41

4080
9.6

15.2
38.S

28000
380

1100

914
0.0X7

5.(0

940
0.68
1.2

96.7

2.1
22.7
69.6

J

B J

1) U

B

U
U
B
U

1.)

U

3

U

tJ



Pluim Urou Okrduanct Works

Soils
Data Summary

Report O)nl: 03/06/02 Paplg 10 or 24

Location Code:
Associated Site:

Sample No:
Sample Date:

Sample Depth:

Unius..

TNTB-SS375
BASEWIDE

B1)0015
27-SEP-01

4.0 -6

Re... lt Qual. IYQ

TNTB-SS375
BASEWIDE

UD0016
27-SEP-01

4.0 -6

Rcsult Qal VQ$

lhlC-SO066
BASEWIIE

D00017R
02-OCT-01

2.5 -3.4

Resit Qyal VQ

TNTC-S0066
BLASEW)E

O001 8R
02-OCr-01

s.o - 10

Result Qual, YQ

User Thet Group

Parameter .....-.-... .. ..

LEACII-EXP

Tctryl

TfinimbenzCnlc, 1.3,5-
Trinirololuenc, 2.4.6-

ug/L

ug/L

ugiL

4000 U
4000 U

71000

Ui 4000 U
U 4000 U

77000

UJ

U

40 U

40 U
40 U

U
Ui
Li

40 U IJ
40 U U
40 J U

METAIS

Aluminum

Antimony
Arsenic

Barium

Ucryllium
Cadmium

Calciun
Chromium

Coball
Copper

Iron
I.cad

Magnesium
Manganuese
MeNcury

Nickel
Potassium
SIcnium

Silver
S<Iidum

Thallium
Vanadium

Zinc

mg/k-g

mglkg

mg/kg

mgkg

mglkg

mglkg

mg/kg
mg/kg
mg/kg

mg/kg

mg/kg

'mg/kg

mg/kg

mgtkg

mg/kg

mg/ikg

mg/kg

mgkg

mgtkg

mg/kg

mg/kg

mg/kg

mgtkg

2850
0.84 B

3.4
14.6 B
0.22 B
0.55 UI

1680
13.2
2.7 B
4.9

10400

19.9
770

129
O.AlI B

7.4

306 B
0.55 U

1.1 U
554 LI

1.1 U

109
22.3

I 890
J 6.4 U

2.9
1 7.9 8
Bi 0.17 B
U 0.53 11

1210
5.2

J 2.3 B

4.5
6450

15.1
605

i 119
B 0.035 U

6.0
J 255 B
U1 0.53 U

tl 1.1 U
UI 533 U
U 1.1 U)

7.6
16.7

42S0

U 6.3 U
3.3

J 31.5
B 0.41 1B
UI 0.082 U

7650
8.4 J

J 3.2 B
8.2

20200
24.7

2960
J 529
U) 0.30

9.3

J 220 B
U 0.52 U

U 1.0 U

U 525 U
U 1.0 U

21.0
52.9

J 6100
U 6.9
1 3.0
J 44.9

B3 0.45
1 0.11
J 71300
1 12.3
J 13.0

17.6
J 10400
.1 21.5

1 3620
J 516

0.059

i 30.1
i 2190
UI 0.58

ll 1.2
t) 137

U 1.2
j 10.1

J 47.3

i

U IJ

B

3
B B

B IS

J

U U

3

U U

BJ

.1U

3

J

J1

K ,Q... C,,



( C
P'lun, I-rfook kirdnanee Work,

C
Steils

Data Summary

Reqwit I ate: 0306/02 Page II Of 14

User Test Group

Parameter ._.
I.F.ACII-ENP

Tetryl
Irinitrocnzzne, 1.3.5-
'I rinitrololuene. 2,4.6-

Locatiorn Code:
Associated Site:

Sample No:
Sample Date:

Sumple Depth:

Units

ug/L
ug/L
ugfl,

TNTC-SO123
BASEWIDE

BD021 R
02-OCT-01

40 -6

Result Qual VQ

TNTC-SOI 23

BASEWIDE

U100022R

02-OCr-0I
6.0 - 7

Result Qual VQ

WARP-DP09

HASE WiDE

13D0023

27-SEr-ol

4.0 -4.9

Result Q'al VQ

WARP-DPO9

BASEPWII)E

B1)024

27-SEP-01

11.0 -12

_Restlt Qual VQ

40

40

140

I Ii
Ii t

40
40
60

U l

LI U
40 0

40 UI

40 LI

LI
U
l)

40 U
40 UL
40 U

U
LI

LI

MIElALS

Aluminum
Antimony
Arsenic

Itarium
Uerylliumn

Cadmium
Calcium

Chromium
Cobalt
Copper
Iron
I ead
Magnesiwm

Manganese
Mercury

Nickel
Potassium

Selenium

Silver
Sodium

Thallium
Vanadium

Zinc

mg/kg

mgkg
mg/kg
mg/g

mg/kg
mgAg
mglkg
mg/kg
mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg

mglkg

mpg/k

3950

6.5
2.9

12.0

0.27
0.03
9510

5.2
3A1

10.6
11600

97.6
644
122

0.036
8.2

349
0.54

1.1

545
1.1

10.1

56.2

I
U LI

B
U J

B B

J J

B i

B J

11 .1

ll U

U .1
U Li
LI U

i

J

4970
6.9

33
43.7
0.46
0.20

151000

9.7
12.0
15.4

21600
10.1

2620

796

0.03X

30.2
2150

0.S7
1.1

251

1.1

8.6

75.6

J 6980
U t 7.7 LI

n 6.1
1 498

B 1 0.45 1I
B U 0.22 13

J 83900
I i 232

J 3.8 B
10.1

i 120X0(
J 12.0

i 6410
1 236

IU U 0 044

I 10.7
407 B

U U 0.6 LI
U U 1.3 Ii
n J 638 Li
U U 1.1 B

1 16.0
J 333

1.1

B
I

9320
7.8 U

12.7

65.4
0.64 13

0.23 B
2560
16.3
14.2
23.

24300
10.7

4020
748

0.027 B

377
1250
(.65 U

1.3 U
91.3 B
0.91 11
22.0
63 5

LI

1.1

LI

B

J1

LI
U
U

LI
n



Plum Broolk Orduaznr *Vorks

Soils

l)sta Summaryi

Rcporl D)atc 03106102
Page 12 of 24

Llser Test (roup

Parameter
l.EACII E.XP

Telnl

Trinikrobcnzenc, 1,3.5-

Trinitrooluceic. 2.4,6-

Location Code:
Associated Site:

Sample No:
Sample Date:

Sample Depth:

.. ..... s...... .. . U ls

ug/L

ug/L
ug/L

WARP-D)P13
BASEWII)E

BD00025
27-SEP401

4.1 - 5.1

Resull Qual VQ

WARP-DPI3

BASEWIDE
80O028

27-SEI'-01
11.0 -12

Resrrlt Qsial VQ

WARP-DP 16
BASEWIDE

3D00029k
02-OCT-01

3.5 -4

ReslO.t QIO .VQ

WARM-I)P16

BASEWIDE
BID03OR

02ocr-oi

11.0 -12

Resul Qual VQ

40 U
40 U
40 U

U
U
U

40 U
110
40 l

LI 40 U
40 U
23 J

U
U
.1

40 I U

40 U) U

40 U UU

IETALS
Aluminum

Antimony
Arsenic
Barium

Bcryllium
Cadmium

Calcium
Chromium

Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mcrcury
Nickel
Potassium

Sclcnium
Silver

Sodium
Iliallium
Vanadium
Zinc

mg/kg
mg/kg
mglkg

mg/kg
mg/kg
mg/kg
mgtkg
nig/lig
mrg/kg
m&/kg

mg/kg

mg/kg
mg/kg

mg/kg
mig/kg;
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg

mg,/kg
mg/kg

4340

6.9 U
2.6

32.6
0.34 B

0.11 B
974

6.4
5.5 11
4.9

8370
5.7

901

1l4
0.017 B

7.4

328 B
0.57 U

1.1 Li

387 B
1.1 U

12.1

23.3

U

I

.3

11400
0.64 B
20.3
73.5
0.79
0.27 B

23100
I8.7
13.8
23.5

30300

10.6
9230

592

0.042 U
369
1790
0.64 U

1.3 U
214 B

0.94 13
26.1
75.7

10700
J 0.56 B

10.3
102

0.75
J 0.17 U

6430
16.7 J
142
22.3

26100
13.0

5590
J 1500

U 0.021 B
37.9
755

U 0.58 U
I 1.2 U
J 683
1B 0.71 B

23.3

74.9

J 12500
.3 8.1
1 6.8
J 94,9
U 0.3
B 016
J 34300
J3 19.8
1 11.7

18.8
J3 25600
J 9 6

J 10400
J 377
J 0.045

J 30.0

2850
U 0.68
U 1.4

630
J1 1.4

J 23.9
J 57.7

U U

B H

J J

UJ U
I

U U

U U
B U3

U U

JJ3

U

1).3
Li

k-2



f
Plum BroofL v rdnanee Works

Soils

Dats Summary

Relot D)nte: n306to2 Page 13 of 24

User Test Group

Parameter . .____.

VOllATIIES

Accone

Blnzenc

Broniodchboromcthaun
Bromolorm
Bromomethanc
1ulanonc, 2-

Carbon diuttlfiCe
Carbon tetiachloride

Chlorohcnzcne
ChIlMoMlimIe

Chlororurm
Chlorominelhane
DiirontrchloromClhnnc

O)ihblotvcehane. I.l

Dichlotecthnne. 1.2-
Dichlorethene. 1.1-

I)ichloroethcnc. 1.2-

I)ichloropTopamc. 1,2-

Dichiloropropeuc. cis-1.3-
Dichloropropene. trans-1.3-

I thylkcn7CMc

I lcxanonc. 2-
MKehylI-2-pcnlanarnc. 4-

Mcihylcotc chloride
SMyirnc

TctrachlorIcthavic, 1,1.2,2-
Tetoachlorocthene

lolurene
Irichlovnthane. 1.1.1-

Location Code:
AssociatedlSlie:

Sample No'
Sample Date:

Sample Depth:

Units.

mg/ke

mg/kg
mg/

mghg
mg/kg

mg/kg
mog

mpcg
mg/kg
mg/k-g
mg/kg
mg/kg
mg/kg
mzgkg
mg/kg

mglkg

mg/kg
mg/kg

me/kg
mg/kg

mg/kg
"log

mgkg

mg/fg
mpg&

mglkg

mdkg

mg/g
mg/kg

figkg

PRRP-DPO3

BASEWIDE
BIX)OOI

27-SEP-01
4.3 -4.R

Result Qual IQ

PRRP-DP03
BASEWIDE

1D1)0002
27-SEP-01

11.0 - 12

Res-lt Qual VQ

.014 IlR 11

PRRP-DPI O

BASEWIDE
1100003

26-SEP-01
84 -18.9

Re.sult Qual I'Q .

.016 JU B

PRRP-DP10

BASEWIDE

13DO(004
26-SEP-01

10.5 - 12

Re,"lt Qual VQ

.01 JB 13.34 J D
1.1 U E

.0062 U

.0062 LI

.0062 U

.012 tJ
.025 Ii

.0(062 U

.0062 U

.0062 11
.012 U

.0062 U

.012 U

0062 U
.0062 U
.00(2 UJ

.0062 U

.0062 U

.0062 U

.0062 U

.0062 UJ

.0062 U
.025 U

.025 UI

.0013 B
M062 ti

.0062 1i

.0062 U

00077 J
0062 U

R
I .0062 U

U .0062 UI

U .0062 U

UJ .012 Ul
(I .025 1I

U .0029 J
U .0062 U

U .0062 U

U .012 LI
U .0062 U

U .012 U

U .0062 LI

U .0062 U

U .0062 U

U .0062 U1

1I .0062 U

U .0062 Ul
(I .0062 U

U .0062 U

U .0062 U

U .025 U

U .025 U

B .0079 B

ki .0062 U

I1 .0062 L.I
IS .0062 Ui

J .00073 J

LI .0062 U

ll .0061 U

I) .0061 Ii
OJ .0061 U

LiJ .012 U

U 024 U

J .0061 UJ
U .0061 U

U .0061 U

U .012 U
U .0061 U

U .012 U

U .0061 U

U .006) UJ

tl .(X<)61 lJU .00)61 UI

U .0061 U

U .0061 U

U .0061 U

U .0061 U
Ui .0061 U

Ii .024 U

U .024 U

u .0051 iJ

.0061 U

LIi .0061 U

UI .0061 U

J .00089 )
U (f61 LI

U .0064
U .0064
LU .0064
U) .013
U .026
U .0064
U .0064

Li .0064

U .013

U .0064

U} .013
Ul .0064

U .0064

U .0064
U .V064
U .0064

LU .0064
U 0064

U .0064

U.1 .026

U .026

11 .0061
U .00(4

U .0064

LI .0064
J 001 1

u 00o64



Flsium Brook t)rdisassee Wurk.s

Soils

Data Summary

Report Ihlc. 03/06102 Pagec 14 of 24

Location Code:
Associated Site:

Sanmple No:
Sample Dote:

Samnple Depth:

Units-

PRRP-DPI I

BASEWIDE
BDOOOS

26-SEP-01
2.6 -3.1

Result Qi!, VQ

PRRP-DPI I

BASEWIDE

Bt1006
26-SEI-01
11.0 -12

Result 2,Qu £ Q

TNTA-S0012

BASFW1DE
BD0007

26-SrP-01

.5 -1.5

Rgeult Qual YQ-

TNTA-SO0 12

BASEWIDE
BDOOOS

26-SEP-01
4.0 -6

Resultl Oual VQ

User Test Group

Paraoneter.-
VOIAIIl.ES

Acclone mglkg .015 JoB 1 .018 J B U .012 J B B .052 B 0

liBennle
1romodichloromclhane

Bromokorm

Bromomethanc

Iutanomc. 2-
Catbon disultide

Cwabon tclrachloride
Chlouobknzenc

Chlorocthane

Chlorofomt

Chlotomcthane
Dibromochlorocwthane

Dichlocuethanc, 1,1.-
Dichloroetlhane, 1.2-
Dichltxocrhenc. 1.1-
Dichloroetcnc, 1.2.

Dichlotopropanc, 1,2-
Dichloropropenc, cis- 1.3-
Dichlotopropcnc. trans-1.3-
Ethylbcnzene
I cxaio nc, 2-
Methyl-2-pentanone. 4-
Mcdiylene chloridc
Stycene

Tctrachlorocthanc. 1,1,2.2-

Telrachloroahcrnc
Toluctic

urichlotocthanc. 1.1.1-

mg/kg

mg/kg

mglkg

mgtkg

mg/kg
mg/6

mg/kg

ngag

mg/kg

mg/kg

mfgkg
mg/kg

mglkg
mg/kg

mg/kg;

mg/kg

mng/kg

mg/kg

mg/Ikg

mg/kg
m-g/kg

mg/kg

mgikg

mg/kg

mg/kg

mg/kg
mv'kg

.0057 U

.0057 U

.0057 U

.011 U

.023 U
.0057 U
.0057 U

.0057 U

.011 U
.0057 U

.011 U
.0057 U

.0057 U

.0057 U

.0057 U

.0057 U

.0057 U

.0057 U

.0057 U
.0057 U

.023 U

.023 U

.0W57 1

.0057 U

.0057 U

.0057 U

.00081 .

.0057 U

U 0064

UI .0064

U .0064

UJ .013

U .026
U .0064

U .0064
U .0064

U .013

U .0064

U .013
U .0064

U .0064

U .0064

11 .0064

U .0064
U .0064

tJ .0064

U .0064

U .0064

U .026

U .026

B .007

U .0064
I) .0064

U 0064

J .00098
U .006t

C

U .0056 U
U .0056 U

lJ .0056 U

UJ .011 U

U .022 U

U .0056 U

U .0056 U
U .0056 U

U .011 U

U .0056 U

U .011 U
U .0056 U

U .0056 U

U .0056 U

U 0056 U
t .0056 U

U .0056 U

U .0056 U

U .0056 U

U 0056 U

U .022 U

U .022 U

B 0069 B
U .0056 U

Li .0056 U

Ui .056 U
J .0014 J

U .0056 U

U 0055

U .0055

U) .0055
UJ .011

U .022
U .0055

U .0055
UJ .0055

U .011

U .0055

U .011
U .0055

U .0055

U .0055

U .0055
U .0055

U .0055

U .0055

UW .0055

U) .0OSS

UJ .022
UJ .022

13 .0059

UJ .0055

1,1 .0055

l) .O055

J .0014

U .0055

U U
U U

U UJI

U U)1
U Uj
U U
U U

U U

U U

if U

U U
LI U

U U

U U

U U

U U

U U

U U

U U
U U

U u
U U

B Ii
U U

U U)1

U U

i i
Li U



Pluim Brook O rdnsoee Works
rC

solls

tDala Summary

Reporl Di)3e: 03106/02 I'M 1 o~f 24

Location Code:
Associated Site:

Sample No:
Saimple Date:

Sample Depth:

TNTA-SOORO
BASE WIDE

BD00009
26-SEP-01

.5 -1.5(Iser Test Group

Paramneter
VOLATILES

Acetonc

Benzene
FBnruodichloromohanc

IBromomethanc,
Bumrnone. 2-

Carbon disulffde,
Carbon tetrachioride

Chlorobenzene
Chlorocthmne
Chloroform

IDibromochloromclhanc
Dichlorocthanc. 1,1.

D~ichlorocthanc, 1.2-
Dichloromthcnc. 1, I.
Dichloroetheric. 1.2-
Dichlorapropane. 1.2.
Dichloropropene. cis-I1.3-
Dichrlorepropene. trants-1 3-
Erhylbunzene
I Ictanonc, 2-
Methyl-2-penranouie, 4-
Methylcoc Chloride

Scyrcire
Teirrchlorohncirn. 1.1 ,2.2-

Telrachbloroeihenc
Thl1ticne
Trichloroclhanc. 1.1.1 -

Units . Result Qual lQ -

mg/kg

mg/kg
ns/kg

mg/kg
mglkg
mg/kg
mg/kg

mg/kg
mgtkg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
me/gg
mg/kg

mg/kg
mg/kg

mrog

M&F

mg/kg
mg/kg.
mg/kg

mg/kg

mg/kg
mp/kg
mg/g

4.4 D
6 BE

.0057 U

.0057 U

.0057 U
. l I LI
.023 U

.0057 U

.0057 lI

.0057 LI
.011 U

.0057 U
.011 U

.0057 U

.0057 U

.0057 UI

.0057 lJ

.0057 U

.0057 U

.0057 Ui
.0057 lJ
.0057 U

.023 U

.023 I

.0061 tl

.0037 U

.0057 1)

.0057 Li
.00086 J

.0057 Li

TNTA-SOOSO

RASEWIDE
BDOO 12

26-SEP.01
8.0 - 10

Result Qua! VQ.-

.0079 J J

.0056 U LI

.0056 ti U

.00S6 U U
,011 LI t.J

.022 U U

.0056 U UJ

.0056 U U

.0056 U UI

.011 U U

.0056 lJ U

.011 U1 U

.0056 U U

.0056 U U

.0056 LI U

.0056 LI U)

,0056 U Ui

.0056 U U

.0056 U U

.0056 1I U

n056 U U

.022 U U

.022 U U

.0042 1 n a

.0056 U U

.0056 UJ UJ

.0056 U U

.0074 J J

.0056 U U

TNTH-SS295
BASE WIIE

B30013

27-SEP-41
.0 - I

Restt Qua!l .Q

045 1n B

1rr-SS295

BASEWIDE
r3w0014

27-SEP-01
2.5 -3.5

Result Qua! VQ

.15 B .

.0064 lJ

.0064 U

.0064 1)
.013 U
,026 U

.0064 U

.00,4 Li

.0064 U
.013 UJ

.0064 U
.013 i

.0064 Li

.0064 U

.0(64 lJ

.00A64 ll

.0064 UI
.0064 U
.OD64 U
.0064 1.1

.0064 U
.026 U

.026 U
.0067 H

.0064 U

.0064 U

.0064 U
00075 1

0064 1I

U .o0062 lJ

U .0062 U
U .0062 U
U) .012 U
U .025 U
U .0062 U

U 0062 O

lJ .0062 UJ
L .012 U
Ii .0062 U
U .012 U
IJ 0062 U

U .0062 U

U .0062 U
.J .0062 lU

U .0062 U

U .0062 U
U .0062 U

U .0062 U
U .0062 I*
U .025 lI
U 025 U
B 0074 B
uI 0062 lI

Li .0062 U

U .0Of2 U
J1 00(79 J
U .0062 U



Plum Brook Ordsnance Works

Soils

IDala Summsry

Rcpota Dale: 03106/02 Papc 16 of 24

Location Code:
Associated Site:

Sample No:
Sample Date:

Sample Depth:

TNTB-SS373

BASEWIDE
Bl)0015

27-SEP-01
4.0 -6

TNTfI-SS375

BA1SEWIDE
BDo016

27-SEP-01

4.0 -6

Result Qual... .

.0088 )

User Test Group

P~arani eter-_ , . -II-........... _ ,,-
VOLATILES

Acetone

tlsi _89swi Result Qull EQ_

.012 J B a

Becnzncn

Blomodichlowmethane

Bromofrnmi
11fom~omethane
Bulanonc, 2-
Carbon disulfide
Carboxn tetrachionide
Chlorobcnz.cne
Chiuwoolhane
Chlorofor

Chioromethant
Dibromochlowomethane

Dichloocthanc, 1.1I-
Dichlorocthane. 1.2-
Dichlowethcne. ,I. I-
Dithloroethene. 1.2-
Dichloropropanc. 1,2-
Dichloropnpene. cis-1.3-
1)ichloropwopene. Iraus- 1,3-
Ethylben7.ene

I lexanooc. 2-
MelIhyI-2-penlanone, 4-
Mcthylcm: chlkride
Styren:
Tetoadiloructhanc. 1,1.2,2-

Tctrjuchknucthwen
Toluene
Irichtoroethane. 1,1 .1-

mglkg
mg/kg
mglkg
mg,/kg
mg/kg
mg/kg

mglkg
mg/kg
m&/kg
mglkg
mghkg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

tmg/kg
mg/kg
mgtkg

mg/kg

.0055 U

.0055 U

.0055 U
.011 U
.022 U

.0055 U

.0055 I.

.0055 U
.011 U

.0055 U
.011 U

.W55 U

.0055 U

.0055 U

.0oss u

.005S U

.005 U

.005 U

.0053 U

.0055 U
.022 U
.022 U

.0087 B

.0055 U

.0055 U

.0055 U
.00078 J

.0055 U

Ul .0053 U

U .0053 U
U .0053 U

UJ .011 U
l) .021 U
U .0053 U
11 .0053 U
U .0053 U
I1 .011 U

U .0053 U
U .011 U

U .0053 U
U .0053 U
U .0053 U
U .0053 U
U .0053 U

U .0053 U
U .O053 IJ
U .0053 U
) .0053 U

lJ .021 U
LI .021 U
I1 .0081 U

U .0053 U
U .0053 U
U 0053 U
1 .0011 J

U .0053 U

TNTC-SO066
BASEWIDE

UDOOI2R
02-OCT-01

2.5 - 3.4

VQ Result ualI

I .27

U .0052 ll
U .0052 U
U .0032 LI
OJ .01 U
U .021 U
U .0052 U
J .0052 U

U .0052 U
U .01 U
U 0052 U
UJ .01 U

U 0052 U
U .0052 U
U .0052 U
U .0052 U
U .0052 U
U 0052 lJ

U .0052 U
U 0052 U
U .0052 U

U .021 U
U .021 U
B .0031 J H
U .0052 U
U .0052 U
U .0052 U
J .1052 U
U .0052 U

TNTC-50066

BASEWIDE
BDOOI 8R
02-CT-01

8.0 -10

_Result Qalea VQ>

.017 J J

U .0058 Ut lU
U .W058 U U
U .0058 U U
U) .012 U U)
U .023 U U
U .0058 U UI
U .0058 U Uj
U .0058 U U
U .012 U U
U .0058 U U
UJ .012 U UJ
U .0058 U U
U .0058 U) U
L .W058 U U
U .0058 U LI
U .0058 U U

LI .0058 U U1

U .0058 U U
UJ .W58 U IJ

U .0058 U U
LI .023 U UI
U .023 U U.
B .0034 J B B
U .0058 Ul U
LI .0058 U UI

U .0058 U U
U .0058 U U

U 0058 U1 U

Io-



rf
Plum Bro. umm1nance Works

.v1 fts

lrtta Summatry

Rcport Ditc, 03106102 PagC 17or24

Location Code:
Associated .Site:

Sample No:
Sample Date:

Sample Depth:

Units.-

lNTC.S0123
BASEWME

HIXB)2I R

02-0CI--01

4.0 -6

Result Qualo VQ

TNTC-SO123
BIASEWIDE

BD0022R

02-OCI -01
6.0 - 7

-Result Qual VCQ

WARP-DP109

RASEIDE
1B10023

27-SEP-0O
4.0 -4.9

Result Qual VQ

.53 B J

WARP-DI'09

BASEWIDE
11DO3024

27-SEP-01
11.0 -12

Result Qual 1'Q-.

017 J rB B

Uter Test Groulp

Parameter
VOI.ATIIHS

Acctone mgr/kg .023 .03

IenzC1nc
rnumodichlorometharne

Urnororm
flronmmelhanc

Bulanone. 2-
Carbon disulfide

Carhon tetrachloride
Chlorobtcncene
Chloroethane

Chlorofor
Chloromrchanc

Dibronochloromethanc
Dichlordhaine. 1.1-

Dichlonrclhanc. 1.2-
I)ichloroetlhene, 1,1-
Vichlroethenc, 1.2-
Dichloropropanc, 1.2-

Dichloropmpene, cis-L3-
Dichlompropene. irons-1.3-

FIhylbehmene

Hcxinonc, 2-
Meihyl-2-pcntanc e. 4-
Methylene chloride
Styrecne
retrachloroethane, 1,1.2.2-
Telrichlonielhcnc
*Ioluenc
Trichlotoclhanc. II.I-

mg/kg
mglkg
mg/kg

mg/kg

mshg
mg/kg

mg/kg
mg/kg
mg/kg
mglkg
mg/kg

mg/kg

mglkg

mg/kg

mgc/kg
mg/kg

mc~gmg/kg
mgtkg
mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

.0054 U

.0054 U

.0054 U
.011 U
.022 l)

.054 U

.0054 U

.0054 U

.01 U
.0054 U

.011 U
.0054 U

.0054 U
.0054 U
.0054 U
.0054 LI
.0054 U
.0054 LI
.0)54 ll

.0054 LI

.022 U

.022 lJ
0044 J A

.0054 ll

.0054 U

.0054 U
.0054 I)
.0054 U1

U .0057 U

U .0057 U

U 00057 U

UJ .011 lI

IU 023 U

U .0057 U

U .0057 U
LI .0057 U

U .011 U
l .0057 U

UJ .011 U

U) 0057 U

U .0057 U1
1J 0057 U

U .0057 U

Ui 0057 U

l 0057 U

U .0057 Li
lU 0057 1J

) .0057 U

U .023 U

f .023 U

I3 .0029 JB

U .0057 UJ

f .0037 U

U .0057 U
O .0Oo )

U .0057 U

U .0()64
l .0064

U .0064
UJ .013
U .026

U .0064
U .0064

U .0064
U 013
lI .0064

.I. .013

U .0064

U .0064

LI 0064

U .0064
u .0064

U .0064

0. .0064

U .0064

U 026
U .026

13 .008

U .0064

I .0064
Ui .0064
U .0064

0 .0064

LI .0065
1 1.0065

U 0065
U.1 013
U .026
I .0065

U .0065
I .0065

U .013
U .0065

U .013

U .0065

U .0065
U 0065

U .0065
UI .0065

U .0065
U .0065
UJ 0065
Ui . 0065

U .026
lI .026
B .0088

U1 0(05

U .0065
LI 0065

U .00071
U 0065

U U
U U
U Li

U UJ
U U

U U

U U

U U

U U
U U
U lJ
U LI
U LI
UI U
U Li
U U
U I]

UI U

U Li
U U
U U
II 13
Ii U

U U

U LI
LI U

Ui U



PIium Brook Ordnance NVorkx

Soils
Dais Sumimury

Report DaIw: 03/06/02 P'age I8 of 24

Lacaltiou Code:
Associaled Site.

Saimple No:
.Sample Date:

.Sample Ip/)il:

__ Unias_

WARP-DP13

BASEWIDE
D1)0025

27-SEP-01

4.1 -5.1

RetUlr Quarl WQ

WARP-1)113
BASE WIUE

BDD028
27-SEP-01
11.0 -12

.R-fesol Owal VQ -

WARP-l)P16
BASEWIDE

BDO029R
02-XT-a

3.5 -4

Res.-u!CLl Qual rQ

WARP-D0P6

BASEWIDE
BU)0030R

02-OCT-01
11.0 -12

Result0 Qal VQ

User Test Group

Parameter-
VOIATILES

Acatome mg/kg .33 1 .026 U UJ .023 U U .1I

Benzene
Bromaodicddoronicthatic
Bromororm

Bwnomomchanc
B~utauone. 2-
Carbon dnsuiflde
Carbon tetrachloride

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibrimaochloromethanc

Dichlorocthane. 1.1-
Dichioroethane. 1.2-
Dichloroethene. 1,1 -
Dichloroethenc, 1.2-
Dichloropropane, 1,2-
Dichloroprwpene, cis- 1,3-
Dichloropropncn, trans- 1,3-

I lexanone. 2-
Melhvi-2-pentanone, 4-
Melltylene chloride
Styrene

ntg/kg

mvov

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kgS

mg/kg
mg/kg
mg/kg

mg/'kg
mg/kg
mg/kg
mg/kg

mg/kg

.0057 U
.0057 U

.0057 U
.011 U

.023 U
.0057 U

.0057 U

.0057 U
.011 UI

.0057 UJ

.011 U

.0057 U

.0057 U

.90S7 U

.0057 tJ

.0057 U

.0057 U
.0057 U

.0057 U

.00I3 J
.023 U
.023 U

.0081 B

.0057 U
.0037 U

.0057 U
.0038 J
.0057 U

U .0064 U
U .0064 ll
U .0064 U

UJ .013 U
U .026 U
U .0064 U
U .0064 U
U .0064 LI
U .013 U
U .0064 U

UJ .013 U
U .0064 U
U .0064 U
U .0064 U
LI .0064 U

U .0064 lI
U .0064 U
Li .0064 U
U .0064 U

J .0064 U

U .026 U
LI .026 U
B .0081 B
U .0064 U
U .0064 U
U .0064 U
J .0008I J

U .0064 LI

I .0058 U
U .003S U
U .0058 Li
UJ .012 U
U .023 U
U .0058 U
U .0058 U
U .0058 U
U .012 l1
U .0038 U

U .012 U
U .0058 U
U .0035S U
U .0058 U
1 I .0058 U
U .0058 U

U .005S U

O .0058 U
U .0058 U
U .0058 U
U .023 U
Li .023 U
R .0034 J 3
U .0058 U
U .0058 li
U .0058 U
I .0058 U

U .0058 U

U .0068 U
U .0068 U
U .0068 U
Wi .014 U
U .027 U
U .0068 U

i .0068 U
U .006B U
U .014 U
U .0068 U
W .014 U
U .0068 U
U .0O68 U
Li .0068 U
U .0068 U
LI .0068 U
U .006S U
U 0068 U
U .0068 U
U .0068 U

U .027 U
U .OZ7 U
R .0052 J U
U .0068 U
l .0068 L
Li .0068 U
U .0068 U
U .0068 U

retrachlworothane, 1,1,2.2-
Tectrachlorocthene
Toluene

Tf Qr.an,111



C
Plunt IBrookordnanec Works

Soils

Dats Summary

f'

Rcrpcv Patc: 0:/06/02 Pagc 19 of 24

Location Code:
Associated Site:

Sample No:
Sample Date:

User 7Test Grotip Sample Depth:

PRRP-DI'03

BASEWIDE

BII3001

27-SEP-01
4.3 .4 8

PRRP-DPO3

BASEWIDE

B3)0X02

27-SEI'-0I
311.0 -12

PRRP-DPIO

B3ASEWIDE

R003

26-SEP-01

S.4 - S.9

PRRP-DPIO

BASEWIDE

D0I004
26-SEP-0f

10.5 - 12

Parameter
v('OI. L.TES

Trichiorocthanc, 1,1,2-
1 richlorocthene
Vinyl chloride
Xyvknes, tot3i

Units . - Result Qttal VQ _ Resvlt Qual VQ _ ResuIt QOal VQ ResA!ft Qual VQ

mgpkg
mg/kg
mg/kg
mgAg

.0062 U 1i
,0062 LI II
.0062 ll IJ

.0062 U U

.0062 U U

.0062 t) lU
.tu062 U Ul
.0062 U U

.0061 U U

.0061 l U
O063 U it

.0061 U U

.0064 U U

.0064 U U
.0064 U I!

.0064 U U



Plum Brook Orduance Works

Soils

Data Summary

Repol Dulde 03t06/02
Page 20 of 24

User Tesr Group

Paraineter__... .......... -. _ .
VOLAT'IES

Trchloknthane, 1.1.2-
Trichlorocthent
Vinyl chboride

Xyloss. tal

Location Code-
Associated Site:

Sample No:
Sample Date:

Sample Depth:

Units__

mgtkg
mg/kg
mg/kg

mgfkg

PRRP-I)PI I

BASEWIVE

BDOOO5
26-SEI'-01

2.6 -3.1

Result Qual VQ

.0057 U U

.0057 U U

.0057 U LJ

.0057 U U

PRRP-I)I' II
BASEWIDE

BDO006
26-SEP-01
11.0 -12

.Resul Qual Y'Q

.0064 U UJ
-0064 U Ui
.0064 U U
.0064 U LI

INIA-SO0 12
BASEWIDE

26-SEP-01
.5 -I.S

_Rg.esult Qual VQ

.0056 U Li

.0056 U U

.0056 U U

.0056 U UJ

TNrA-SO012
UASEWIDlE

BD0008
26-SE-l-0 I

4.0 -6

Result Qual VQ

.0055 LJ U

.0055 U U

.0055 U U
,0055 U U

C1



( vf rfPlumn lirtunm trdnmnce Vorki

SOils
DaIts Summary

K-

tcport Date: l/01/02 Page 21 or 24

User Text (rotup

Parameter . __ . . . _
VOI,ATI lIFS

Trichloro-ehane. 1.1,2-
Trichloromthene

Vinyl chloride
Xylenes, total

Location Code:
Associvted Site:

Sample No:
Sample Date:

Sample Depth:

Units ..

mglkg

mgtkg
mglkg

TNIA-S0080
BASEWIDE

131)009
26-SEP-01

.5 - 1.5

Result Qual VQ

.0057 U lJ

.0057 U U

.0057 U U

.0057 U U

TNTA-SOORO

BASEWIDE

11130012
26-SEP-01

to - 10

Result Qyal VQ

.0056 tJ U

.0056 U U

.0056 1.1 I.

.0056 U U

TNT11-SS295
IIASEWIDE

flDOOl3
27-SEP-01

.0 - I

Result Quail vQ.

.0064 U U

.0064 U lJ

.0064 U t)

.0064 U U)

TNTB-SS295

BASEWIDE

0D0014
27-SEP-01

2.5 - 3.5

.JRe~su Qual VQ

.0062 U IJ

.0062 U U

.0062 U U)

.0062 U U



Plum Brook ordnance %Works

Soils

DatJ Summary

Rqt oDawl: 03/06/02
Page 22 of 24

User Test Group

PurauLetcr.,
VOIAlTILES

l richlorocthane, 1.1,2-
Trichloroilictnc

Vinyl chloride
Xylcncs. total

Location Code:
Associated Site:

Samplc No:
Sample Date:

Sample Depth:

Units

Hig/kg

mg/kg
mg/kg
mg/kg

TNTB-SS375
BASEWIDE

B3DO015
27-SEPV01

4.0 -6

Result Qaal VQ

.005S U U

.0055 Li lI

.0055 U LI

.0055 U U

TNTB-SS375

BASEWIDE

B1DO016
27-SEP-01

4.0 6

Restut Qua VQ

.0053 lI U

.0053 u u
.0053 U i
.0053 LI U

N'rC-SO066
BASEWIDE

BIlX101 7R
02-OCT-01

2.5 - 3.4

Result Q1al VQ

.M52 U IJ
.0052 Ul U
.0052 U UI
.(0052 U U

INTC-S0066

BASEWIDE

H)OO I SR
02-OCT.01

X.0 - 10

_Result Qua) V'Q

.0058 U li

.0051 U U

.005S U U
.0058 U U



plum llronij .,ednante Works

Dais Summasry

CI

Repori Dalc: 0316102 Page 23 of 24

Location Code:
Assoeiated Site:

Sample No:
Sample Date:

Sample Depthi:

IN rC-.Sv1 23
DXSEWIDE

BD0021 R
02-OCT-01

4.0 -6

rN FC-S0I23

BASEWIDE

BD0022R

02-OCT-r1

6.0 -7

WARP.OPO9

HASEWIDE

BW023
27-SEP-01

4.0 -4.9

WARPU-P(I9
BASEWIDE

13)0024

27-SEP-01

11.0 -12
User Test Group

Parameter . -. . .. ..
VOIATII.ES

Trichloroclhane, 1,1,2-
Trichkirocihene
Vinyl chloride

Xylen". total

Units - Result Qual VQ Result Qual VQ Result Quat VQ e l VQ

mg/kg
mgkg
mp/kg

mplkg

.0054 U U

.0054 U UJ

.0054 LJ LI

.0054 UJ Ll

.0057 ) l!

.0057 if II

.0057 LI U

.0057 ll lI

.OOG4 L U

.0064 U U

.0(64 U IJ

OO4 U U

.005 ll I.1

.0065 U LI

.0065 U lJ

.0065 U U



Pliena Brook Ordnance Works

Soils

Data Surnmary

Rcpofn D)alce 0(1310602 Page 24 osf 24

User Test Group

Parameter.... ....
VOIALT1 .1S

Trichlorelhtane. 1,1,2-

Tvichlorocthenc
Vinyl chonide
Xylenes, total

Location Codle:
Associated Site:

Sample No:
Sample Date:

Sample Depth:

Units .

mg/kg

mg/kg
mg/kg
mtg/kg

WARP.DI'13
BASE WIDE

BD0025
27-SEI'-01

4.1 - 5.1

Result Qual AQ

.0057 U 11

.W57 U U

.0057 LI tl

.0057 U U

WARl'-DPI3

BASEW19E

511)0028
27-SEP-01

11.0 -12

-Result Q0Lug VQE

0064 U U
.0064 U U
.0064 U U
.0064 U U

WARP-DPI6
BASEWIDi

BDO029R
02-OCT-01

3.5 4

Result Q~ea! VO4

.0058 U U

.0058 U U

.0058 LI U

.00,58 U U

WARP-DP16

BASEWIDE
BDO03OR

02-(XCT-01
11.0 -12

_Result Qual VQ

.0068 U U

.(068 U U

.0X)68 U tl

.W068 U U

C/ K,



C
Plum Brooki..dnanee Worbs

Munituring Wells Groundwater

Data Suntmary

C.

Report DaIc 03/04/02 Page I of 4S

Location Code:
Associated Site:

Sample No:
Sample Date:

lT-AA2-BEDGW-00l
BASEWIDE

BD3004
08-OCT-01

- R&sul Qual BV.Q_

IT-AA3-BEDOW-001
BASEWIVE

BD300S
27-SEP-01

_ResutIt Qual VQ

IT-ABG-BEDGW-01
BASEWIDE

BD3006
28-SEP-01

Repult Qy/ EQ'

IT-ABG-BEXW-01

BASE WIDE

UD3006R
05-OCT-01

User Test Group
Pararneder .

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-
Amino-4,6-dinitrotoluene. 2-
Dinitrobcnzcne, 1,3-

Dinitrotoluene, 2,4-
Dinitrotolucne, 2,6-

IINIX
Nitrobeuzene

Nittotoluene, 2-
Nijtololuenc, 3-
Nitrotoluenc, 4-

RVX
Tearyl

Trinitrobcnzcnc, 1,3,5-
Trinitrotolucne, 2,4.6-

FIt Unlits..

ug/L

ug/L

ugIL

ug/.

ugtL

ugtL
uglL

ugtL
ugIL

ug/L
ug/L

Result Qul VQ-

0.99 GU
0.20 U
0.20 U
0.20 UJ

6.3 GU
0.50 U
0.20 U
0.20 1U
0.20 U
0.20 1 U
0.50 U

0.20 U
0.20 U

1.6

U
U
U

U

U
U

U
U

U
U

U
U

U

0.20 U

0.20 U

0.20 U

0.20 U
0.20 U

0.50 U
0.20 U
0.20 U
0.20 U
0.20 U

0.50 U
0.20 U

0.20 U
0.20 U

U
U

U
U
U
U
U

U
U

U
U
U

U

0.20
0.20
0.20

0.20
0.20
0.50

0.20
0.20

0.20
0.20
0.50
0.20

0.20
0.20

U
U

U
0

U
U
U

U

U
UI

U

U
U

U

U

U
U
U

U
U
U

U
U

U
U
U
U

U

GEN CHEMISTRY

Alkalinity

Clhkwidc
Cyanide, total

Hardncss

Nitrate

Sulfate

'total dissolicd solids
Total organic carbon
Total suspended solids

Turbidity

ug/L

ug/L

ugt.

ug/L

ug/L

ug/L
ugflL

uglL

NTU

552000 J

68100

to U

360000
100 U

31700

716000

310(

113000

313 J

J 730000 J

4S1000

U 10 U

630000
U 100 U

31100

1440000

S40 1
4000 U

J 179 1

J 370000

4400

UJ

552000
U

J J

10 U U

100 U 11

163000

644000
7000

21000U

64.2 J j

METALS

Aluminum

Aluminum
Y ugtL

ugll

75.6 B B

1170 J J

50.2 0 D
59.6 UJ B

67.6 B U
45.3 i J 1



Plunm Brook Ordnance Works

M1onitoring Wells Groundwater

nats Summary

Report Dnle: 0.104102 Page 2 of 4U

Location Code:
AssociatedSites

Sample No:
Sample Date.

User Test Group
Parameter .U. l l Units

EXPLOSIVES

Amino-2,6-dinilrololuric. 4- up/l

Amino46-dinilrntoluene 2- uip1I.

Dinitrobcnzcne. 1.3- upVL
Dinitrotoluenc. 2.4- ugf.t

Dinitrotwluene. 2.6- ug/L
I IMX ug/L

Nitrobsoizne uglL

Nitrotoluene, 2- uWL

Nitrotoluene. 3- ug/L

NitrotoIuete, 4- ug/L

RDX ng/L

Tctrql ug/L

Trinitrobenzene, 1,3,5- ug/L

Trinitrotoluent, 2,4,6- ug/l.

IT-BGS-BEDGW-001
13ASEWIDE

BD3(107

27-SEP-01

_,,,Result Q 1ali VQ -

IT-MNTA-BrDGW-001
FtASEWIDEF

BD300S
03-OCT-01

Result Qual VQ

rrT-NTB-1EDW-0WOI
RASEWIDE

0D3009
28-SEP-01

_Resul Qual VQ

IT-TNTB-1EDWW-001

BASEWIDE

BD3009R
05-OCT-01

Restli Qual Q_

0.20

0.20

0.20

0.20

0.20

0.50

0.20

0.20

0.20

0.20

0.50

0.20
0.20
0.20

Ui

U

U

U

U

U

U

U

U

U

U

U

U

U

Ii

U

I-I

ri

Ii

U

(U

U

U

0.20 U1

0.20 (I
0.20 U

0.20 1 U
0.24 Oll
0.50 U
0.20 U

2.5 all
0.20 U

0.68 0 U

0.50 U

0.20 U

0.20 II
0.20 U

U
LI

U

U

U.)

U)

U

U

U

U)

U

U

U

lU

0.20

0.20

0.20

020

0.20

0.50

0.20

0.20

0.20

0.20

0.50

0.20

0.20

0.20

U

U.

U

1.1

U
U

U

U

U

Li

U

If

U

U

U

UJ

U

Li

U
U

U

U

Li

U

U

U1

U

U

GEN CHEMKISRY

Alkalinity

Chloride
Cyanide, total
Ilardness

Nitrate

oWL

u/L

ugtL

ug/L

Wg.

ug/L

ug/l.

ugtt.

ug/L

NTU

357000

932000

10

719000

100

28300

1990000

1000

4000

104

i

.1

U

U

3

J 630000 J
4130000

IiJ 10 U

166000I

U 100 U
5000 UJ

5860000

IJ) 3900

79000

J 392 J

381000

704000

U1 10
443000

J J

U UJ

U

U

100 U U

Sulfate
Tolal dissolved solids

Total organic carbon

Total suspended solids

Turbidity

72500

1390000

4900

4000 U U

J 68.4 J 1

MI FlA IS

Aluminum

Aluminum

(.

Y ugiL

ug/L

56.6 H a

51.6 BJ B3

86.0 Ft 3

119 a J

763 1 11

69.7 13 J 1
C,_

Q+.



':
I'Ju.u Broolik . duanct Works

Mouiloring Wells Groundwater

DaIA Summary

Page 3 of 48
Repout Vate: 03/04/02

Location Code:
Associated Site:

Sample No:
Sample Date:

User Test Group
Paramnetr _ _ - ...... EL Uniis

EXPLOSIVES

Amino-2,6-dinitromoluctic, 4- uv/L

IT-TNTB-BEDGW-002

BASEWIDE
BD3010

27-SEP-OI

MK-MWI 7

BASEWIDE

BD3012
01-OC'T-01

PB-BED-MWI3
BASEWWIDE

BD3017

03-OCT-01

PO-IIED-MW14

BASEWIDE

BD3018
28-SEP-01

Result Qual VQ ReSUl Qual 'Q . Resldi Qag1 !'Q - Result Qq a

Amino-4.6-diunitrololuene. 2-
D)initrobenzcnc, 1,3-
Dinitrotoluenc. 2,4-
Dinitrotoluenc, 2,6-

IIMX

Nitrobenacnc

Nitrotolucnc, 2-
Nitrotolucnc, 3-

Nitrotoluenc, 4-
RDX

Tetryl

Trinitrobenzcnc, 1,3,5-

Trinbirotolucnc. 2,4,6-

ugIL

OWI
ug/L
uWL

ugL

ug/L

ugJL

ugL

ug4.

ug/L

uWlL

0.20 U
0.20 tl

020 U
020 U

0.20 U

0.50 U

0.20 U

0.20 U
0.20 U

0.20 U

0.50 U

0.20 U
0.20 U
0.20 U

U

tj

U

U

UI

U

U

Li

U

U

U

U)

U

U

21

24

1.0 U

5.6
10 GU

235 U

1.0 U

1.0 U

1.0 U

1.0 Li

2.3 U

1.0 U

1.0 U

23

U

U

U

U

U

U

U

U

U

U

2.0 I U

0.20 U
0.20 U
0.20 U

1.1 G U

0.50 IU

1.0 a1l

2.0 G U
0.20 U

0.23 GLU

2.S GUI

1.0 G11

0.20 U
0.23 GU

U

U

U

U

U.1

U)

U
U1

U

U

U

U

U

U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

2.5 lJ
1.0 U

1.0 1)

1.0 1J

1.0 U

2.5 U

1.0 1

1.0 U

1.0 U

U

U

U

U

U

U

U

U

UJ

U

U

U

U
U

GEN ClIEISTRY

Alkalinity
Chloride

Cyanide. total

hlardness

Nitrate
Sulfitic

Total dissolved solids

Iotal organic carbon
Total suspcnud" solids

Turbidity

ug/L

WgfL

ugL

ug/L

ugL

ug/l.

ug/L
ug/L

UJl,

NTU

432000 1
77900

10 U

414000

100 U

152000

776000

3700

4000 U

17S J

J 2700

4800

UJ 10
443000

U 100
504000

764000

2700

U 5W0S
J 2.5

BJ

U

U

B 402000 J J
4290000

UW 10 U UJ
2050000

U 100 U U
78400

5970000

6600

23000

J 76.S J J

482000

72200

10

1200000

i J

U Ul

1440000
3570000

617000

11000

METALS

Aluminum

Aluminum
Y ug/L

ug/l,

48.9 B 13 3390
48.3 1 I B 3310

80.9 B B

96.8 B I

54.9 B B

64.9 13 B



Plum Brook Ordnance Works

Monitring Wells Groundwater

Data Summary

Report lale' 03/04/02 Page 4 of 4PF

User ?est Group

Parameter
EXPLOSIVF*

Amino-2,6-dinitrotoltecne, 4-

Amino-4,6-dinifrotoluenc. 2-

Dinitrobeinmne. 1,3-

Dinitrotoluene. 2.4-

Dinitrotolucne, 2,64-

ITMX
Nitrobeanenc

Nitrotoluene. 2-

Nitgoluerve. 3-
Nilrotoluenc, 4-

ROX

Tetryl

Trinitrobcnzcnc, 1,3,5-

Trinitrotoluene, 2,4,6-

Location Code:
Associated .Site:

Sample No:
Sample Date:

_______ ThFi Units_...-

PB-BED-MWI4
BASEWII)E

BD301SR
05-4X1-o

P11-BEDMW I 5
HASE WIDE

BD3019
09<-CT-01

PB-BED-MWI6
BASEWIDE

rD13020
10-OCl'-0I

Result Qu1al ,VQ

P13ED-MWI7

BASEWIDE

BD3021
034OCT-01

_esult Qual VlQ..Result QLual VQ Result Qual VQ

ug/L

uglL

ugnfl.

ug/L

ug/l.

ug/L

ug/L
ugtL

ug/L

ug/L

ug/L

ug/L
ugL

0.62 GU
0.20 U
020 U

0.28 GU

2.4 GU
0.50 I U
0.20 U

0.20 U

0.20 U

0.20 U

0.50 U
0.20 Ui

0.20 U
1.6

U
U
U

U
Lii

U

U
U

U
U

U

if

U

2.1 GU

0.52 CU
0.20 U
020 U1

1.9 GU
0.50 U

0.89 GU
0.20 U
0.20 IJ

0.20 U

1.5 GU

0.20 Li

0.20 U
0.34 G U

U
U
U
U

Ui

U
1.

U

U

U
Ii
U

U

2.7 GUi
0.20 U
0.20 1 U

0.20 U

0.30

0.50 1U

1.0 GU
6.3 GU

0.21 GU

4.0 Gt U
0.30 U

0 20 U

0.20 U
0.20 IJ

U
Li
U

U

i

U

U
U

U1

lJ1

U

U
U1

U

GEN CIIEMIUSIY

Alkalinity

Chloride
Cyanide, total

llardness

Nitrate

Sulfate

Total dissolved solids
Totlal organic carbon
Total suspended solids

Turbidity

ue/L

*gIL

ugl,
ug/L

ug/L

ugtL

ug/L

22000

4.2 J J

382000

1910000

10

855000

1000

89200

2570000
8400
4000

203

U

U

U

J 1 060X)00 J
370000

U 10 U

1650000

U 1000 GU
212000

1950000
6800

U 12000
3.6

741000 J

2420000

U 10 Li
1680000

U 100 U
53600

2680000
5700

53000
57.4 J

I

Li

I1

METAIS
Aluminum

Aluminum

(,

Y ugtL

ugIL

64.5 R B

51.1 B 1B

55.2 B 1B

36.2 B B

77.S 13 1

106 1 3

C.. (.



( Pluto l lroe .anuce Works
Mlonitoring WtIls Groundwaler

Data Summnary

C

Pagp S or 4
Rcport Da/c: 03/04/02

User Test Group

Pcarametcr
EXPIOSIVES

Amino-2,6-dinitroolucne, 4-
Arnino4.6-dinimtmooluenc, 2.
Dinitrobenvenc, 1,3-
Dinitiotoluctre, 2.4-

Dinitrotoluenc, 2,6-
IIMX

Nitrobcimnc

Nilrotoluenc, 2-

Nilrotolucne. 3-
Nitrololuene, 4-

RDX

Tetryl

Trinitrobcnnc, 1.,35-

Tnnilrotoluenc. 2,4,6-

Location Code:
Associated Site:

Sample No:
Sample Date:

__ _ Th. Ilnils .

ug4l

ug/L
ug/L

ug/L

ug/L

uVL

ugIL

ugn,

ugtL

u/IL

ug/L

ug/L

PB-BED-MW IS

BASEWIDE

UD.3024
02-OCT-01

Result Qual v5__,

PB-HEl-MWI9

BASE WIDE
B3D3025

04-OCT.01

Result Qual YQ_

PB-BED-MW20

BASEWIDE
BD3026

26-SEP.01

R- sult CMal VwQ

PO-BED-MW22

BASEWIDE
BD3027

08-OCr-ol

Result _Qat VQ

1.i GU

0.20 U
0.20 1 U

0.20 U

0.27 GU
0.50 U

1.9 GU

0.20 1U
0.27 GU
0.20 U

0.50 U

0.20 U
0.20 U
0.20 U

U

U

U

U

UJ

U

i

U

U

J

U

U

U

U

2.1 GU
0.20 U
0.20 1U

0.20 U
0.20 U
0.50 U

1.1 GU

0.20 U
0.20 IJ

0.20 U
0.50 U

0.20 U
0.20 U
0.20 IU

U

V
U

U

U.1

U

U
U

U
U

V
U

U
U

0.20
0.20
0.20
0.20

0.20
0.50

0.20
0.20
0.20

0.20
0.50

0.20
0.20
0.20

U
U
U
U

U
U

U

U
U

U

U

U
U
U

Ii

U

U

U

U

U

U

U

Li

U

tl

U

U

U

0.20
020
0.20
0.20

0.20
0.50

0.20

0.20

020
0.20

0.50

0.20
0.20
0.27

U

U
U
U

U
U
U

Li

U.

U

U
U
U

Ui
U

U

U

U
U)

U

U

U
U

U
U

U

GEN CIIEMISTlMY

Alkalinity

Chloride

Cyanide, total

Hardncss
Nitratc

Sulfate

Total dissolved solids
lotal organic carbon
Total suspended solids

Turbidity

uS/L

ugzll

ug/L

ug/L

ug/L

uS/I

ug/L

NTU

170(00

9450000

10

3980000

100

56500

13400000

2500

33000
99.2

U

U

1

3

J 707000 J
243000 J

U) 10 U

905000

UJ 2000 11
27700

1110000
J 8600

199000

3 662 J

J 255000
J 22400000

Ul 10

9360000

U 100

J 5000
27400000

500

125000

J 48.4

I

V

U

U

B

j 410000

43400

l t10
412000

ll 100

UJ 27100
J 48900o

J 1700

9000

J1 129

i

Ui

U

J

i

Ii

U

i

NtErAI-S

Aluminum

Aluminum

Y uglL

ugl/

S5.4 B B
54.6 B B

86.0 B B
94.8 BJ B

40.9 B 3 , 69.3 B B
207 * J 353 J J



Plum 8rnok Ordnance Works

Monitoring Wells Groundwater

Dsta Summary

Report Dale: 03/04/02 ldtgc 6 or 4S

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-BED-MW23
I3ASEWIDE

1D3302
09-OCTI-01

PB-B3ED-MW24
BASEWIDE

ll3029
oRslt r-n _

_Retsult Qual V,(

PB-BED-MW25

BASEWIDE
BD3030

0o-r-oC

_ Resualt Qual V'Q

PB-DED-MW27
BASEWIDE

1D3032
09-OCT-01

Result Qual "Q-
User Test Group

PurarmeteL.._,,

EXPLOSIVS

Amino-2,6-dinitrotoluenc, 4-

Amino-4,6-dinitrotoluene, 2-

Dinitroben7zne, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluenc, 2,6-

IIMX
Nitrobenuc

Nitrotolucc, 2-

Nitrotolenc, 3-

Nitmtolucnc. 4-

RDX
Tetryl

Trinitrobenzenc, 1.3.5-

Trinitrololuene. 2,4.6-

Fit Units.. __Result Qula VQ.-

ug/L

ug/L

ug/L

ugpL
ug/L

uglL

ugIL

ug/L

ugfL

uWgL

ug/L
uglL

ug/L

ugtL

2.6 G11

010 U

0.98s GU

1.9 alU

6.0 GU

0.50 U

0.21 GU

0.20 U
0.20 U)

0.20 U

0.50 U

0.20 U

0.20 U

0.6 GU

U 0.20 U

U) 0.20 U

U 0.20 U

U) 0.20 1 U

Ul 0.44 G U

tJ 0.50 Ui

U 0.20 U

U 0.20 U

U 0.20 U

U 0.20 U

U 0.61 CU

tJ 0.20 U

U 0.20 U

U 0.20 1 I

U
U

U
U
Ui

U

U1
U

U
Uj

U
'I

U
U

0.20 UJ

0.20 U

0.20 Ui
0.20 U

0.20 U
0.50 U1

0.37 GU
0.20 U

0.20 U
0.20 U

0.50 U

0.20 U

0.20 U
0.20 U

U

U
U

U
UJ)

U

U
U
U1

U

U
Ut

U
U1

0.20 U

0.20 U

0.20 U

1.5

1.1

0.50 U
0.20 U

0.20 U

0.20 U

0.20 U

0.50 t U
0.20 U

0.20 U

0.33 G U

U
U

U

U

U

U

U

U

U

UJ

U

Li

GEN (CIIEMISTRY
Alkalinity

Chloride
Cyanide, total

I lmancs
Nitrate

Sulfate

Total di-solved solids

Total o*eanic carbon

1 ,tal suspended solids

Turbidity

ugJL

ug/L

uglL

te/L

ug/L

ugl.

ug/l,

ug/.

ugSL

NTU

227000 J

2480000

10 1)

S410000

1000 U

85800

3080000

6200

292000

324

1 697000 J

149000

UJ 10 U

566000

U 1000 U

21400

94800

3000

4000 U

266

J 278000

404000

UJ It
627000

U 100

121000
10ODOOO

4000

UI 4000

21.7

I.

U

B

J 473000 1

260000

U 10 U

1910000

Ui 1000 U

12R10000

2560000

B 3700

200000

J lSS

U

U

m ETAlUS
Aluminum

Alumninunm

Y ug/L

ug/L

93.6 B

350

[t 55.1 n 13

37.1 U J

68.7 B 13
71.2 ItI B

C:
511.0 Ii 13

152 H J ..,,(



(d ^ ^

P'luan Brook crdnanec Weoks
Mionsloringt Wells Groundwiter

l)atm Summary

C(

Rcport l)ate: 0304102 Page 7 of 48

Location Code:
Associated Site:

Sample No:
Sample Dale:

P13-TNTA-MWI I

BASEWIDE

RD3034
03-OCT-01

PB-TN1TC-MW4
BASEWIDE

BD3043

04-OC'l.0

_ Resull Qual F[

P1-TNTC-MW5
BASEWIDE

B1D3035

03Oc'r-ol

Re sult Pual fQ

TNTA-01EDW.G001

BASEWIDE
003037

09-OCT-01

_esult Qual FQ-

User Test Group
ParamrIer

EXPLOSIVES

Amisv-2.6-dinitrotoluene. 4-

Amino-4,6-dinitrotoloene, 2-

Dinilrobctzene, 1.3-
Dinitrololuenc, 2.4-

Dinitrotoluene. 2.6-
HMX
Nitrobcnicnc
Nitrodoluenc, 2-

Nitrotoluene, 3-

Nitrotoluenc. 4-

RDX

TtLryi

Trinitrobecnze, 1,3,5-

Trinitrotolucne. 2,4.6-

RI- .Unilt. Result Qa-L Q..-

ug/L

ug/L

ugfl,

ug/L
ug/L

ug/1.

uygL

ug/L

Ug/I.

ug/L

1.5

2.1

0.20

0.20
0.20

0.50

0.20

0.20

0.20

0.20
0.50
020
0.20

0.29

U

U

U

U

U
U

U

U
Lii
U

U
Li

U

U

U

U

0.20
0.20

0.20

0.20
0.20

0.50
0.20

0.20

0.20

0.20
0.50

0.20

0.20

0.20

Li
U

U

U
U

U
U
U

U
U

U

U

U

U

U 020
U) 0.20

U 0.20

U 0.20

Ui 0.20

UI 0.50

U 0.20

U 0.20
tJ 0.20

U 0.20

U 050
U 0.20

U 0.20

U 0.61

LU

U
Li

U
U

U

U
U

U

U
U

U
U

U
U
U

Li
U)
U
U
U

U

U
U

U

U

1.3
0.33
0.33 GU

1.8 GU
1.1 GU

0.50 LI

0.20 1 Li

8.1 o U
0.20 U

2.6 GU

0.50 U

0.20 U

0.20 U

1.0 G U

U
U

U
U
U
Li

U

tU

Li

UJ

Li
Li

GEN CHIENII&STY

Alkalinity

Chloride
Cyanide, totWl

llardness

Nitrate

Sulfate
Total dissolved solids

Total organic catbon
Total susppcnded solids
Turbidity

ugtL

uP/L

u&IL

ug/L

ugfL

uglL
ugnI.

ugfL.

NTU

350000 J

19S00
10 If

1120000

2000 aGu
839000

1650000

5700
48000

73.5 J

1 296000

46900

U 10

517000

U 100

J 423000

1020000

2100

355000
.1 520

i

U

U

I

U

U

4300 12300

j

rk l AI* K

Aluminum

Aluminum

Y ugIL

ugfl.

64.8 11 D

1800l J

433

6160

239 J

200 t U)J8950 J J



Plum Brook Ordnance Works
Monitoring WtIls (;roundwater

Data Summary

Repol Date: 03/04/02 Pagc S of 4S

Locationr Code:
Associated Site:

Sanmple No:
Sample Date:

TNTB-BEDGW-003

BASEWIDE
BD303S

0s5t -.Qul

Result Owtl V'Q_

TNT11-BEDOW-MW
BASEWIDE

BD3041
OSl -CF-0

-.Resuli Qual VJ'Q

TNTC-4EDOW.00l

13ASEWIDE

BD3042
04-OCT-01

Result Qlnl. -i2
User Test Group

Parwreter
EXPLOSIVES

Amino-2,6-dinilrotolucrv. 4-

Amino-4.6-dinitrotolucmc, 2-

Dinitrobenzene, 1,3.

Dinitrotoluene. 2,4-

Dinitvotoluene, 2.6-

IIMX
Nitrobcnzene

Nitrotoluene. 2-

Nitrotoluenc. 3-

Nitrotolueine. 4-

RDX

Tctryl

Trinitrubenzenc. 1,3,5-

rIrinitrotthiene, 2,4,6-

.F__, Fl Unts.-

ugtL

ugJL
U,'.

ugl.

up/L

uglL

uglL

ug/l.

ug/L

ug/'.

ugti.

u pL

ugtL

ugAl

0.20 U
0.20 U
0.20 U
0.20 U
020 U

0.50 U

0.22 G U
0.20 U

0.20 U
0.20 1 U
0.50 LI

0.20 l)

0.20 U

0.20 U

U
UI

U

U
U

'I

U
U

U

U
U

U

LI

U

0.20
0.20
0.20

0.20

0.20
0.50
0.20

0.20
0.20
0.20

0.50

020
0.20
0.20

U
U

U

U

U

I

U

U

U
U

U

U

U

1.1

U

U
(
U

UJI
LI

U

(I
U
1.1

U
if

U
II

020 U

0.20 1)
0.20 1IJ

0.20 U

0.20 1 U

0.50 UI
0.20 U

0.20 U

0.20 U
0.20 IJ

0.50 U

0.20 U

0.20 U

0.20 L1

U

LU

LI
UI

Lii

LI

U)

U
U

U,

U
UI

U
LI

GEN CIIE.MIS%1RV

Alkalinity

Chloride
Cyanidc, total

I hardness
Nitratc

Sulfate
ITotal dissolved solids

Total organic carbon
Total suspended solids

Turbidity

uglL

ug/L

uglL

ugfl

Ulp.

ugdl

uglL

ug/L

ug/L

NTU

S6300 l

1460000

10 U

453000

4S 1

86200
21 000

12100 B

1430000

370 J

j 126000
7400

U 10
229000

100

129000
347000

J 3600

65000
J 912

U

U

(I

J 44000 J

274000

LI 10 U

1 72t)000

U 2000 0 U
134000

2350100

1 2500 B

18000

1 172 J

I1

U

U
I

II

ME.TAI.S

Aluminum

Alumintim

Y ugft.

ugIL

96.7 B B

16900 J J -

(

69.0 13 B
1010 I 1

82.5 1B Fl

130 13J 1



(
Plum Uro.g,-".dnante Works

Monitoring Vells Grtoundwater

(-_.

Data Summary

Report Late. 03142 
Page 9 o' 48

Location Code:
Associated Site:

Sample No:
Sample Date:

User Test Group

Par et ...... Ft Units -
MIET ALS

IT-AA2-BEDGW-001
BASEWIDE

BD3004
08-CT-01

_RAsILt Qual VQ_

IT-AA3-HED(W-001

BASEWIDE
1D3005

27-SEP-01

rr-ABG-BEDGW-01
BASEWIDE

BD3006
28-SEP-01

IT-ABG-BEDGWW41
BASE WIDE

BD3006K
os-oCr-O I

Result Qtal VQ R _Relt Q ual VQ_ Restl Qupl VQ_

Antimony
Antimony
Arsenic

Arsenic

Barium

Barium

Beryllium

Beryllium

Cadmium

Cadmium

Calcium

Calcium
Chromium

Chromium

Cobalt

Cobalt

Copper
Copper

Iron

Iron
Lead

I ead

Magnesium

Magnesium

Manganese
Manganese

Mcrcury

Mercury
Nickel

Nickel

Y ug/L

ug/l,

Y ugtL

ug/L
Y ug/L

uglL
Y ug/L

ug/l
Y ugll.

u#/L
Y ug/L

ugfL
Y ugiL

ugtL
Y ug/L

u&IL
Y ug/L

ugfL

Y ugfL

uigfl,
Y uglL

uglL
Y ug/L

ug/L

Y ugil-

Y u&g/L

rag/1.

60.0 U U
60.0 U U
3.7 B I
9.1 B J

724
843

0.56 B B

5.0 U U
5.0 U U
5.0 U U

59300

81800

10.0 U U
2.4 B I

50.0 U U
5.9 B i

25.0 U U
3,6 8 B

1300

7210

3.0 U U
3.0 U U

54600

60000

946

1030
.2 U UJ
.2 U U

40.0 U U
3.7 B 1

60.0 U U
60.0 l) U
10.0 U U
10.0 U U

99.5 B J
102 B J
5.0 U U
5.0 U U

5.0 U U
5.0 U U

122000

122000 J J
10.0 U U

1.6 BJ B
50.0 U U
50.0 U U
25.0 U U
25.0 U U
100 U U
126

3.0 U tl
3.0 U U

80900
R0700

23.9
28.7

.2 U U
2 U U

40.0 U U
40.0 lJ U

60.0 U U
60.0 U U
10.0 U U
10.0 U U
K8.0 B J
89.2 B J
0.55 B B

5.0 U U
5.0 U U
5.0 U U

169000

172000
10.0 U U

10.0 UJ U
50.0 U U

50.0 U U
25.0 U U
25.0 U U
7400
7900

3.0 U U
3.0 U U

33000

33200

818
846

.2 U U
.2 U U

40.0 U tJ
40.0 Li IJ



Plum Brook Ordna ce Works

Monitoring Wells Grotndwater

Oats Summary

Report Dlate: 03MV402Pae 
lo4Part 10 of 4S

Location Code:
Associated Site:

Sample No:
Sample Date:

1`17-1309-BEDGW-001

BASEWIDE

81D3007
27-SEP-01

iT-MNTA-BEDGW-0OI
DASE WIDE

BD3008
03-ocr-01

ResulT Qual VQ

IT-TNTB-BEl)GW-W0
BASEWIDE

BD3009

28-SEP-01

IT-TNTB-REDOW-OOI
BASECWIDE

BD3009R

05-OCT-01

User Test Group
Paramneteti ..

IFTAIlS

Antimony

Antimony

Arsenic
Arsenic

lHarium

Barium

Beryllium

Beryllium
Cadmium

Cadmium

Calcium
Calcium

Chromium

Chromium

Cobalt

Cobalt

Copper

Copper
Iron

Iron
l.cad

lead

Magnesiim
Magnesium

Manganese

Ni-rmsnese

Mercury

Mercury

Nickcl
Nickel

.Elt. Units_ -Result Qual VQ , Result Qual YQ - ....Result Qual YQ-_

Y ug/L

ugfL
Y ug/L

ug/L
Y ug/L

ug/L
Y ug/L

ugIL
Y ug/l.

ug/l.
Y ug/L

ugl1

Y ugpL

ug/L

Y ug/L

ug/L

Y ughL

ugtL

Y tugL

ugQI.

Y ug/L

ug/L
Y ug/L!

ugh.

Y ug/L

uPAl

Y ugIL

ug/L
Y ugtL

ug/L

60.0 U U

60.0 l) U
10.0 U U

10.0 tI LI

279
285

5.0 U U

5.0 U U

5.0 U U

5.0 U U

125000

124000 J J
100 U U

1.4 BEJ B

50.0 U U

50.0 U U
25.0 U U

25.0 U U

169

204

3.0 U U

3.0 U U

77600

77300

73.5

71.6

.2 UI U

.2 UJ U

40.0 U U

40.0 U UI

Q,.i

60.0 U U

60.0 U U

10.0 U U

2.9 B J
387

3S1

5.0 U U

S.0 U lJ

5.0 U U

5.0 U I.

29S000

299000

10.0 U U

2.9 n 1

50.0 U 1.)

50.0 U1 U

25.0 U U

24.3 E J

100 U U

971

3.0 U U

3.0 U U

227000

224000

621

641

.2 LI U

.2 U IU
40.0 U U

40.0 LI LI

60.0 U U

60.0 U ll
10.0 Li UI

10.0 U U

1380

1410

5.0 U U

5.0 U UJ

5.0 U U

5.0 U U

107000

111000
10.0 U

10.0 U Ut

50.0 U UI

50.0 U U

25.0 II U

6.0 It B

100 UJ U)

132

3.0 U LI

3.0 U UI

68200

70100

36.0

35.3

.2 U U

.2 tl UI

2.1 B .

40.0 U U

(.



Plum BrOok t.i duattce Works

.louitoring Wells Groundwater

Data Summary

C

Reporl )atc: 03/04/02 Page II of 48

Location Code:
Associated Site:

Sample No:
Sample Date:

I rlt.i Unifs

YT-TNTB-BEDG'iW-02

HASEWIDE

nD3010

27-SEP-01

Result Qual VQ

MK-MW17

VASE-WIDE

BD3012

01-OCT-01

ResuLl Qual VQ

PB-BED.MWI 3
BASEWIDE

UD3017
03-our-ol

Re.. ili Qual Y &.

PB-BED-MWI4

BASEWIDE

BD3018

28-SEP1'-01

Result Qual YQ2.

User Test Group

Paramseter
MEtAlS

Antimony

Antimony

Arsenic

Arsenic

13aium

Uarium

Beryllium

Bcryllium

Cadmium

Cadmium

Calciuum

Calcium

Chromium

Chromium

Cobalt
Cobalt

Copper

Copper

Iron

Iron

Lctd
Lead

Magnesium

Mangesiuln
Manganese

Manganese

Mercury
Mcrcury

Nickel
Nickel

Y ug/L

ug/L
Y ug/L

ufL
Y ugfL

ug/.

Y ugtL

ug/l
Y ug/L

ug/L

Y uBt.

ug/L

Y ugfL

ug/L

Y ugtL

ug/L

Y ug/L

uglL

Y ug/L

ugh

Y ughl

uglL

Y ug/L
ugtl.

Y ugfL

uglL

Y ug/L

ug/L
Y ug/h.

ug/l.

60.0 U

60.0 U

10.0 U

10.0 U

391

391

5.0 U

5.0 U

5.0 U

5.0 U

104000

102000 J

10.0 U

10.0 U

50.0 U

50.0 U

2S.0 U

20 BJ

100 U

100 U

3.0 U

3.0 U

40900

40300

31.6

31.4

.2 U

.2 11
40.0 U

40.0 U

60.0

60.0

6.5

6.6

23.4

23.1

2.3

2.0

0.54

O.SS

119000

115000

10.0

10.0

10S

101

2.2

6.7

14800

14300

3.0

3.0

33300

32100

1830

1770

.2

.2

248

240

ll U 60.0

U U 60.0

It J 10.0

H J 10.0

U J 2090

B J 2090

B J 5.0

B J 5.0

B J 5.0

B B 5.0

4 16000

418000

U U 10.0

U t) 10.0

50.0

50.0

B B 25.0

H J 6.l

100

106

U U 3.0

U U 3.0

202000

201000

2X.1

29.1

U U .2

U tU .2
40.0

40.0

60.0

60.0

5.5

6.1

50.8

49.5

5.0

i.0

5.0

5.0

223000

215000

1.9
1.6
los

102

27.0

30.7

145

164

3.0

3.0

153000

146000

68.0

65.2

.2

.2
117
Ill

U U

U U

B .1

8 J
B J

B J

U Li
U U

U U

ll U

B J

B J

U U

U Li

U Ui

U U



PlmBrook Ordnance Work,

rflonitoriIt8 Wells G;rouindwater

Onto Summary

Report Date: O3/ 4,2 Page 12 of 48

Location Code:
AssociatledSite:

Sample No:
Sample Date:

PBD-EDl-MW 14
JIASE WIDE

BD3OIBR
034)Ct.01

...Revolt Qu~al IV_
User Test Group

Parameter
IF,1AIS

Antimony

Antimony
Arsenic

Arscnic

Barium
Barium
Beryllium

Beryllium
Cadmium

Cadmium
Calcium

Calcium

Chromium

Clhromium

Cobalt

Cobalt

copper
Copper

Iron

Iron

Lcad

Lead
Magnesium

Magncsium
Manganese

Manganese
Mercury

Mercury

Nickel
Nickel

- . .. Flt Units.-

Y tug/L

ug/l.

Y ughI

UgFA,
Y ug/L

ug/L

Y ugnh
ug/L

Y ug/L

ug/L

V ug/l.

ug/L
Y ug/L

ug/L

ugiL

ughL

ug/L

ug/l.

Y ugh.

ug/L

Y ug/L

ug/L

PB-BED-MW I5
BASE WIDE

13D3019
09-OCT.01

Resull Qual VQ

60.0 U U

60.0 U U

10.0 U 1!
10.0 U U

484

481

5.0 U U

5.0 U U
5.0 Li U

5.0 U U

199000
199000

10.0 lU IJ

10.0 Ul U

50.0 U U
50.0 U UJ

25.0 U U

25.0 LI U
100 U U

100 U U

3.0 U U

3.0 tU U

171000

I 69000
5.2 B J

5.6 B J

.2 U U

.2 U U

2.4 B J

3.8 H J

(..

PR-BED-MWI6

BASEWJDE
1D3020

10-OCT-01

Result Qual t'Q

60.0 U Ul

60.0 U UJ

10.0 U UJ

10.0 U Ul

143 B J

147 B J
5.0 UJ UJ

5.0 U lUJ

5.0 Ul Ul

5.0 U UIS
644000 J

645000 1

10.0 U UJ

10.0 U UJ

50.0 U UJ

2.4 B J

25.0 Ut UJ

25.0 U IIJ
100 u US

73.2 B S

3.0 U UJ

3.0 U US
43.9 B B

303 1 J

15.0 U UJ
2,9 B J

2 U UJ

.2 0.1 UJ

102 B J

10.8 11 J

60.0 U

60.0 U

2.7 8

5.4 B
911

912

5.0 U

5.0 U

5.0 U
5.0 LI

252000

260000
10.0 Li

10.0 U.l
50.0 U

50.0 U

25.0 LI
25.0 Ui

100 Li
160

3.0 ll

3.0 li

235000
230000

98 B
21.6

.2 U

.2 lJ
40.0 U
40.0 U

PB-13ED-MW I7
BASEWIDE

BD3021
03-OCT-01

Reltz1! Qttal VQ_

(



( I
Plunt Olrook x.,.dnaugce Works

Monitoriang Wells Groundwvler

Dala Summary

Report Datc: 03/04/02 Page 13 of 43

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-BED-MW IS

BASEWIDE
BD3024

02-OCT-01

P1-BED-MWI9

BASEWIDE
BD3025

04-0Cr-0l

P.eLRgIt Q Qu4 !.

1'B-BE1-MW20

BASEWIDE
i3D3026

26-SEP401

Reslt Qual •Q_-

P13-DEI)-MW22
BASE WIDE

134)3027
08-OCT-01

_esult Oual !'tQ
User Test Group

Parameter .
MEIALS

Antimony

Antimony

Arsenic

Arsenic

Barium

Barium

Bcryllitum

Beryllium
Cadmium

Cadmium

Calcium
Calcium

Chromium

Chromium

Cobalt

Cobalt
Copper

Copper

1rml

Iron

Lead
L.cadJ
Magnesium
Magncsium

Manganese

Manganese

Mercury

Mercury
Nickel

Nickel

.Fit Unias Resul&tI Q-Ua) EQ..

Y ugL

ug/L
Y ug/L

ug/L
Y ug/L

ug/L
Y ug/L

ug/L

Y u&4.

ugIL

Y ug/L

ugI-

Y ugtL

ugL
Y ug/L

. ugL

Y ug/L

ug/L

Y Ugh.

Y ut/1,

ugh.

Y ugiL

ug/L.
Y ug/L.

ughl,
Y ugIL

ug/L
Y egtL.

Y ug/Lu&4L

60.0 U U
60.0 U U
10.0 U U

10.0 U U

93S
916

5.0 U U
5.0 U U

5.0 U U

5.0 U U
720000

724000

10.0 U U

10.0 U U

50.0 U U
50.0 U U

25.0 U U

25.0 IJ U
100 U U

40.0 B J

30.0 U U
3.0 U U

534000

534000

37.7

41.8

.2 LI U
.2 U ll

40.0 U U
40.0 UJ U

60.0 U U
60.0 U U
10.0 U U

10.0 U U

1080

1060

5.0 U U
5.0 U U
5.0 U UJ

5.0 U U
202000
221000

10.0 U U

1.2 B J

50.0 U U

50.0 U U

25.0 it U

99.0
100 U U

149

3.0 U U
3.0 U U

81000
66200

4.0 B J

2.2 B i

.2 U U

2 U U

7.9 B J

13.S B J

60.0 U U

60.0 U U
2.8 B 1

10.0 U U

24400

23900

5.0 U U

5.0 U U

5.0 U U

5.0 U UJ

211 000

2060000 J
30.0 U U

7.6 1UJ B
6.4 B J

7.1 U J
2.0 B B

15.8 RIJ 1

5350

5920 J

60.0 U U
60.0 U U

965000
94300 J

388

I89 J

.2 EJ U

.2 UJ EJ

2.9 B J

35 B J

60.0 U U

60.0 U U
10.0 U U

10.0 U U

634

649

5.0 U U

5.0 U U

5.0 U U

5.0 U U

117000

122000

10.0 U U

10.0 U U

50.0 U U

50.0 U U

25.0 U U

25.0 U U
100 El U

284

3.0 U U

3.0 U UJ

34700

35900

34.3

38.1

.2 U U

.2 U EJ

40.0 U U

40.0 LI l)



Plunm Brook Ordnance Works

Monitoring WVells Groundwater

Data Summary

Report DatC I O304/12 Page 14 of 4R

Location Code:
Associated Site:

Sample No:
Sample Date:

P13-13ED-MW23

BASEWIDE

nD3028
09-OC41I

PrB-BED-MW24
BASE WIDE

BD3029
09-CT-01

Result Qual .•Q

PR BED-MW25

BASEWIDE

1B13030

05-OCT-01

Result Quqal FQ_

PRB.ED-MW27

UASEWIDE

BD3032

09-OCT-01

Result Qsal ZQ w

User T'est Group
Parameter .. ... _. ..- _._._

METAlS
Fit Units. _Result Quat VQ

Antimony

Antimony

Arsenic

Arsenic

Barium

Barium
Beryllium

Beryllium

Cadmium

Cadmium

Calcium

Cnleitmi

Chromium

Chromium

Cobalt

Cobalt

Copper

Copper

Iron

Iron

I-cad

Lead

Magnesium

Magnesium

Manganese

Manganese

Mercury

Mercury

Nickel

Nickel

Y ug/I.

ug/L.
Y ugfL

ug/L

Y ug/.

ugn.

Y ug/L

Y ug/.
ug/L

Y ugtL

Y ug/L
ugfl~

Y ug/L

"gP.

Y ug/L.

Ugh,.

Y ugIL

Ugh.
y ug/L

ugh.

Y ugIL

ugg.

Y ug/i.

uglL

Y ugPL

ug/L
Y tspL

ugW.

60.0 if U 60.0 U U

60.0 U Li 60.0 U LI

2.9 13 j 10.0 U U

4.2 n I) l0.0 u u

54.4 1B J 942

64.2 U 1 932

5.0 U U 5 0 U i

5.0 U U 5.0 U U

5.0 U U 5.0 U Li
5.0 LI UJ 5.0 U Li

279000 159000

369000 15S000

1.5 13 J 10.0 U O

15.0 10.0 U 1I

2.6 1 j 50.0 U U1

5.9 B i 50.0 U U

25.0 U1 U 25.0 U U

4.8 B J 25.0 U tl

3060 IU0 II lI

7280 48.3 B

3.0 U U 3.0 U U

3 0 U U 3.0 U LI

203000 78500

210000 78500

988 22.1

1170 24.S

.2 U LI .2 U tl

2 1.1 U .2 If U

5.0 13 J 40.0 U UI

13.6 B Ji 40.0 IJ UJ

60.0 1) ( U

10.0 U lI

10.0 UI U

224

226

5.0 LI U

5.0 ll li

5.0 U U
5.0 U U

128000

134000

10.0 U lU

10.0 U LI

50.0 U UJ

50.0 U U

25.0 U L

25.0 II U

713

795

3.0 U U

3.0 U if
76800

79500

87.0

89.0

.2 .1 U

.2 Ii U

40.0 Li U

40.0 U U

60.0 U U

60.0 U U

10.0 tl U

4.0 B B

126 n 3

133 B J

5.0 U U

5.0 U Li

5.0 Ui U

5.0 Li LI

427000

462000

10.0 LI U

?.1 B i

50.0 U ti

3.1 B i

25.0 U U

13.3 B i
144

43100

3.0 U LI

3.0 U U

162000

166000

141

680

.2 L1 LI

.2 to LI

2.0 A J

12.4 R J
f:



(C
Plum Bronokvtdnanee Worki

Mlonitoring WeIIs Groutidwater
Data Summary

C

Report Datle 03/04/02 Page 15 r 4S

Location Code:
Associated Site:

Sample No:
Sample Date:

-......... .... __ .__. t Units

PB-TNTA-MWI I
BASEWIDE

UW3034
03-ocr-o0

Result Quaf ..'Q

PB-TNTC-MW4

BASEWIDE

BD3043
044-CT-01

Ressult Qua! VQ

PB-T14TC-MW5
BASEWIDE

BD3035
03-OCT-01

ResAult Qua! VQ

'IN1A-BEDOW-001

BASEWIDE
BD3037

09-OCT-01

Result Qyal VO

User Test Group

Parwaffeler
& E.TAIS

Antimony
Antimony

Arsenic

Arsenic

Barium
Bariun1

13cryllium
Beryllium
Cadmium

Cadmium

Calcium

Calcium

Chreoium

Chromium

Cobalt

Cobalt

Copper
Copper

Iron

Iron
Lcad
I.cauJ
Magnesium

Magncsium

Manganese
Mangancs

Mcrcury
Mercury

Nickel

Nickcl

Y ug/L

ugtL

Y ugtL

ug/L
Y ugIL

ug/L
Y ugfL

ug/L
Y uglL

ug/L

uglL

Y ugdL

ug/L

Y ug/l.

Y ug/L

ugAl

Y ug/l.

ugll

Y ug/L

ug4

Y ug/L
ug(L

Y ug/l,

ug/L
Y ug/L

ugl..
Y ug/L

ugtL

6.0 U U

60.0 U W 60.0 U Ui
10.0 U U

7.2 B J 10.0 U U

24.0 B 3
8S.4 B J 29.5 B .3

5.0 U U
5.0 U UJ 5.0 U U

5.0 U U
1.2 B B 5.0 U UI

252000

209000 J 262000
10.0 U U

18.2 J 3.4 B i
7.5 B i

10 B .J 7.2 B J
25.0 U U

15.9 13 J 6.7 B B
100 U U

16400 J 3050

3.0 U U
9.4 J 3.0 U U

138000
63200 J 121000

686
3X3 J 613

.2 U U
.2 U UJ .2 U U

15.6 B i
22.4 B J 10.4 B J

60.0 U U

60.0 U UJ
10.0 U U

8.8 B J
64.I B J
203 .
5.0 UI UI

5.0 U IJ)
5.0 U U

5.0 U W
129000

137000 .1
10.0 U U

13.9 1
6.7 B S

16.7 B i
25.0 lI U
19.5 a I

51S
13300 J

3.0 U U

10.5 J

47400

48300 J
1180

1520

.2 U U

.2 U US1
6.7 U .I

17.2 B I

60.0 U UJ
60.0 U US
10.0 U UW
10.2 J

332 I
1000 1

5.0 UI US

1.1 B B
5.0 U Ili

5.0 U UJ

4250O0 1
12000000

10.0 U UW
10.0 U U1
50.0 U Uli

6.4 B I
25.0 U Ul
32 B J

856 J
127 J

3.0 U UJ
15.0 U UJ

26400 J
731000 J

54.6 J
1I700 J

.2 U US

.067 B i
40.0 U UJ

75.7 J



Pilum Rruok Ordntnce Worki

Moniloring Wells Groundwater

Dats Summary

Repol Oate: 03/04/02 Page 16 of 48

Location Code:
Associated Site:

Sample No:
Sample Date:

User Test Group
Parameler .. iEft Uniis__

MIETALS

Antimony

Anlimony
Arsenic

Arsenic

Bauium
Barium

Beryllium

Beryllium
Cadmium

Cadmium

Calcium

Calcium
Chromium

Chromium
cobalt

Cobalt

Copper
Copper

Iron
Iron

L.cad

Lead

Magnesium
Mugnesrim

Manganese

Manganese

Mercury

Mrcmury

Nickel
Nickel

Y ug/I.
11gp..

Y ug/L

ugpL
Y up/i

ug/L

Y ug/L
up/L

Y up/L
up/iL

Y ug/L

ug/L

Y ug/L
ug/l.

Y Ug/l,

Y up/L

ug/L

y ug/L

ug/L

Y ugp/

ug/.

Y rig/I.

ugA.

Y ugp/

ug/l,

Y tug/l.

ug/l.
Y up/L

ug/L

TNiU.BEDGW-0O

BASEWIDF

B03038
0%-OCT-01

_ROeult Qual

600 U

60.0 U1

4.9 U

22.7

62S

1500

5.0 U

1.5 B

5.0 U

5.0 U

107000

217000

1.2 B
32.3

50.0 U

18.7 B

2.4 B

99.2

100 U

35000

15.0 U

15.7

133 B

72500

1.6 U

1140

.2 lJ

.079 B

40.0 U
71.2

i -Q ,_R-esult Quatl VQ

U 60.0 Uj L)

U 60.0 U 1.1

3 10.0 U U

10.0 U U.

40.8 B I1

51.3 B i

U 5.0 U U
B 5.0 ll U

U 5.0 U U
5 S.0 U U

72000

91600

J 10.0 U U

1.3 13 J

U 50.0 U U

J 50.0 U U

B 25.0 U U

10.9 II i

U 5670
8090

U 3.0 U U
30 U U

20900

24500

1 812

928

U .2 U U
I .2 U U

U 2.0 B 3
5.4 B .

3 TNTI3-BEDGW.004

RASEWIDE

803041
05-S(l-Ol

TNTC-B.DlGW-00I
BASEWIDE

BD3042
04-OCT-01

Result Quat !XL

60.0 U U
60.0 U U

6.0 B J

4.1 13 J

30.8 B

29.4 B 3

5.0 U Li

S.0 U U

5.0 U U

5.0 U U
427000

439000
10.0 U U

10.0 U U

50.0 UJ U

50.0 U U

25.0 U U
25.0 U U

100 U Ii

66.6 n J

3.0 U U

3.0 U U

147000

15000

290

271

.2 u Ut

.2 U U

2.3 B j

23 n J ,.



(
lum rOok Urduance %York%

Mvonhioring Writsl Groundwater

D$a10 Summary

C

Repoa1 DaWe 03/04102
Page 17 of 4s

Location Code:
Associated Site:

Sample No:
Sample Date:

User Test Group
Pamn _ter. -.

MlETrALS

IPotassium
Potassium

Selenium

Selenium

Silver
Silver
Sodium

Sodium

Tliallium

1halliumn
Vanadium

Vanadium

Zinc

Zinc

___ Li Uuiiis

Y ug/L

ug/L
Y usIL

ug/L
Y ug/L

Ur/L
Y u&/L

U&/L
Y u&/L

ugIl.
Y ug/l.

ug/L
Y ugh..

ug/L

i r-AA2-DEDGW-0o0

BASEWIDE

BD3004
osocrX-l

Result Qual _'O

27500 J
30100 J

5.0 U (
5.0 U U

10.0 U U
10.0 U U

127000

132000

100 U ll
53 B B

SO.O U U
50.0 U U

7.1 B J
10.2 B J

I r-AA3-BErXiW-001

BASEWIDE

BV3005
27-SEPr-l

_Result Qua VQ

IT-AB3G-BEDGW-O1

BASE WIDE
1313006

28-,SEP-01

IT-AlBJ-DELDW-01
BASEWID)E

BD3006R
05-OCT-01

43100
43900

5.0 U

5.0 U
10.0 U

10.0 U

293000
293000

6.4 BJ
10.0 U

50.0 U

50.0 U
20.0 U

20.0 U

U

lJ

U

U

B

U

U

U

U

U

Resu/r Qual Y Result Qual JVQ.

1640 B J
1670 0 J

5.0 U U
5.0 U U

10.0 U U
10.0 U U

4670 B J
4610 11 J
10.0 U U

10.0 U U

50.0 L1 U

50.0 U U
14.3 B J
14.9 B J

SENMIVOLATILES

Acensphlhene
Acenaphthylene

Anuibracent

Ilenzo~aanthraccnc
Bcnzo(a)pyrcnc

[knzo(b)(iuoranthncn

IBcnzo(ghi)pv~rylcnc
l3enzo(k)Iluoranthene

B~is(2-ch~oroethoxy)metian
Iiis(2-chkworothyl)ethcr
Blis(2-chlorvisopropyl)cdher

B~is(2-cthylhcexy1)phlhalale

liromophenyl phenyl ether. 4-
Butyl heniyl philialate

U&/L

ug/L-

ug/L

ug/L

ug/L

ug/l.
ug/L

ug/.

ug/l,

ug/l,
ug/l.

10 U U

10 U U
10 11 U

10 U UI
10 U U
10 U U
10 U U

10 U U
10 U U
10 U U
10 U U
10 U U

10 U U
10 U U

20 U
20 U
20 U
20 1)

20 U
20 U

20 U
20 LI

20 U
20 U
20 U

20 U)
20 U
20 U

U

U

U

U

U

U

U

U

U

U

U

lJ

U

U

10 1I U

10 U Ul
10 U U
10 U U

1.2 J J
10 U U

1.7 J j
10 U Lt
10 U U
10 (I 11
10 U L
10 U If
10 u U
10 Li U



Plum Brook Ordnanee Works
Monitoring W0ell Groundwater

Dats Sutmary

Repowt Date' 03/04/02 Page IS of 48

Location Code:
Associated Site.:

Sample Iva:
Sample Date:

IT-13GR-lEDGW-001
B3ASEWIDE

1)D3007
27-SEP-01

rT-MNTA-BUDGW.001
BASEWIDE

RD300S
03-OCT-O0

Result Q10l IQ

IT-TNTB-BED OW-00l

BASEWIDE

BD3009
28-SEIP-01

IT-TNTB-BEDGW-W09

R1ASEFW1DE

BD3009R
05-OCT-01

User Test Group

Parameter. .

MIFTAIS
Potassium

Sltessium
Selenium
Selenium
Silver

Silver

Sodium

Sodium

Thallium

Thallium
Vanadium

Vanadium

Zinc
Zinc

Fit Units- Result Qual .!2Q Result Qoual D2 _Res"It Qual !'Q

Y ugS.

094.
Y ugn.

Y ug/L
Y ugfL

up/E,
Y ug/L

ugh.
Y Ug/L

ug/L
Y ugtL

Y ug/L

uFA

40700
41100

5.0

5.0

10.0

10.0

459000

459000
10.0

10.0

50.0

50.0

20.0

20.0

LI

Li
Ij

U

U

U
U

U

V

LI

U
LI

U
LI

U

U

U
LI

U

U

97200

98gXO

5.0

5.0

10.0

10.0

1350000

1330000
4,8
5.4

50.0

2.1

20.0

16.2

U

U

U

U

B

iB

U

B

U

B

U
U
LI

U

U

46900
48500

5.0

5.0
10.0

10.0

520000
535000

10.0

10.0

50.0

50,0

200

9.1

U

11
U

LI

I.)

U

LI

U
U
B

U
U

U

U

U
U

U

U

U

J

B

U

U

J

SEMINVOLATLEUS

Acenaphithene

Acenaphllykne

Anthracenc

Renz,(a),anthracene

Bcnzo(a)pyrcne
B1cnzo7Qt)luortnthene

Bcnr.n(ghi)peryleno

Orcn7o(k)(1unranthene

B3is(2-chloroclhoxy)methanc

Ilis(2-chlorocthylfcthei

BRiQ2-cbtloroipropylkther

Bis(2-clI1ylhcxyl)phlhalate

Bironophenvl phenyl ether, 4.

13luty1 bezNo ' lhlate

ug/I.

Ugp/.

ug/L

UgA.

ugtt

ug/L

ug/L

ug/L

ugtL

ug/L

u6JL

ug/L

10 U LI

10 U U
10 Ut U

10 (J iJ

10 U U

10 U1 )

10 Ii U

10 UI U

10 U U

10 UI Li

10 U U

10 lJ U

10 LI U

10 U UL

(".

10 U U

10 II LI

10 U lI

10 LI V

10 U LI

10 U U

10 U LI

10 tL U

10 U U

10 U U

10 U U

5.0 J J

10 U U

10 U ti

10 U Li
t0 u U

10 U U

o LI LI

10 1i U

10 U U

0 U U

10 U U

n0 u u

10 U U

10 U U

10 U LI
10 I U

10 Li U



Ilum lBrolo. nsace WVrks
Monitorin8t Welb Groundwater

(

Data Summary

Report Dale: 03104102 Page 19 of 48

Location Code:
Associated Site:

Sample No:
Sample Date:

User Test Group

Paramedcr _ - - .. Fi- Units
MKFALS

IT-TNTU-UEDGW-002
BASEWIUE

13D3010
27-SEP-01

- Result Qua! VQ-

MK-MW12
BASEWIDE

BD3012
01-OCT-01

Restld( Qual VPQ

Pt-BED-MWI3
BASEWIDE

BD3017
03-0Cr-01

Result Qual VQ

PB-BED)MWI 4
BASEWIDE

13D301 8
2S-SEP-01

Result Quul fQ

Potassium

Potassium

Selenium

Selenium
Silver

Silver

Sodium

Sodium

Thallium

Thallium

Vanadium

Vanadium

Zinc
Zinc

Y ug/L

ug/L

Y ug/L

ug/L

Y ug/L

ug/l.

Y 'ug/L

ug/L

Y uSgL
ug/L

Y ugs/

uSA.

Y us/L
usgL

7540
7540

50 U

5.0 U

10.0 U

10.0 U

109000

109000

10.0 U

10.0 I)

50.0 U
50.0 U

20.0 U
5.0 LIJ

1 4130 B
J 4060 B

MJ 5.0 U
UJ 5.0 U
UJ 10.0 tJ
U) 10.0 U
J 6090

J 6070

UJ 10.0 U
laJ 10.0 U

lJJ 50.0 U

UJ 50.0 (J
UJ 231
B 214

3

U

U
Ui

U

U

U

U

96700

96900

5.0 U

5.0 U
10.0 Ui

10.0 U

1230000
119000

10.0 U

6.0 13

50.0 U
50.0 U

5.0 B
5.6 B

J 43800
i 42100

U) 8.2

U) 535

U)J 10.0 U

UW 10.0 U
J 662000
J 629000

UJ 7.2 13
B 5.0 B
UJ 2.4 B
UJ 2.4 B
j 12.6 B
J 10.8 B

SENIIVOLATILES

Acenaphlthene

Acenaphthylenc

Antlhracene

BIenuo(a)anthracene

Bcnzo(a)pyTcnc

Mtnf.(blfluora1llmcnc

Ucn/.x>gli)pcrylcnc

BenMczo~kpluoranmhene

Bis(2-claloruethoxy)mcihanc

Bis(2-chlorocthyl)cthlr
tlis(2-chloroisopropyl)eltcr

Bis(2-ehlyllhcxyl)phthalatc

Bromopilcnyl phenyl ethcr, 4-
Bulyl twniyl phthalale

ug/L

ug/L

ugtL
ug/L

usfL

UW/

us/L

ug/L

ug/L

ug/l.

ug/I

USAI.

10 U

10 U

10 U

10 U

10 U

10 U

10 U
10 U

10 U

10 U

10 U

10 U

10 lU

10 U

Ui

U

U

U

U

U

U

U

U

U

Li

U

U

LI.

10 U

10 U
10 UI

10 U

10 U

10 U

0.97 J

10 U

10 U1

10 UJ

10 lJ

10 U

10 U
10 U

U

U

U

U

U

U

J

U

U

U

U

10 U

10 Ul

10 Ui

to U

10 U

10 U

10 U

10 U

10 U

10 (I

10 U

7.7 J
10 UJ

10 1.U

U

U

if'

U

Li

U

U

U

U

U

U

U

I.)

250 U

250 U

250 U

250 U

250 U

250 U

250 U

250 U

250 U

250 UI

250 U

250 U

250 U

250 U



I luin Brook Ordinanct Works

Slonitoring, WCeh Grnundwater

Dats Summnary

Report Datc 03/04102 Page 20 of 48

Location Code:
Associated Site:

Sample No:
.Sample Dole:

PB-DED-MWI4
BASEWIDE

BD3018R
05-OCT-01

PI3-RED-MWIS
BA.SEWIDE

BD3019
09-OCT.01

PB-DED-MW16
BASEWIDE

t3D3020
In R CT-OI

--fevilt Qut71 !V,_

'B-BED-MWI7

BASEWIDE

BD3021
034KXT-01

_Resut Qual VQ
(Ier Test Group

Parameter__
METALS

Potassium

Polassiunm

Selenium
Sclenium

Silver

Silver

Sodium
Sodium

Thallium

Thallium
Vanadium

Vanadium

Zinc

Zinc

SEN1IVOLATIMS

Acenaphthene
Acenaphihylenc

Anthracetc

Bt no(aR)nthrAcene

Benio0(apyrenc

Ben7o(b)fluorantlienc

I3cnzo(ghi)pcrylenc
nen7o(k)fluoranthavc

B3is(2-chloroelhoxy)methane

His(2-chloroethyl)cther

Bis(2-chlormisoprvpyl)ether
Bis(2-clhylhexyl)phlhalate
Broninphcnyl phenyl ether. 4-

Bulyl henzO' -- halaic

- _ .- lt. Units...- Result Qual _7V - Result QuaL YQ

Y ug/L

ugn..
Y ug/L

uglL

Y ugfl.

ugL

Y ug/L

ugn.

Y uglL

ugiL

Y ug/l.

ug/L

Y ughl,

ug/L

62200

62100
5.0 (J

5.0 lJ

10.0 U

10.0 U

572000

566000
10.0 U

10.0 U

50.0 U

50.0 U
20.0 U
20.0 U

10 U

10 U

10 U

10 Uf

10 U

10 U

10 U

10 U

10 U

to tJ

10 U

2.2 J
10 U

10 U

U

U

U

U

17800

1S60

5.0 U

5.0 U

10.0 U
10.0 U

85600

88200
6.4 1))

10.0 U

50.0 U
50.0 U
4.2 B

20.0 U

i 62600
J 62700
if) 5.0 tJ

U) 5.0 U1

UW 10.0 U

Uj 10.0 U

J 549000
1 545000

B 10.0 U

UW 10.0 U

U) 50.0 U

UW 50.0 U
J 20.0 U

W 20.0 U)

U

U

U

U

U

U

ug/L

ugtL

ug/L
ug/L

ug/L

ugIL

tugL

uglL

ugtt

uW/.

ugh.

utri,

ugJI

ut;..

U

U
II

1.J

U

U
Li

U

tJ

U

U

i
U

U

10 U

10 U

10 U

10 tU

10 U
10 1)

10 U

10 U

lU U

10 Li

10 U
2.4 J
10 U

10 Li

U

U
U

1.1

U

U

U.

U

U
U)

U
3

U
U

10 II

10 U

10 U

10 UI

10 UI

10 UI

10 U

10 U

10 UI

10 U

t0 u

4.0 J

10 U

10 ll

3

U
U1

U
U
U
U
U1
U

U

U

U
UI

U

U
U

II

U

U
U

U
IJ-.-

(I



Plunt Urow(.iunance Vorks

Monitoring Wells Croundwascr
lista Sulumary

(

Rcport D3stc: 03104/02
Pagc 21 of 43

User Test Group

-Paraineler.- _ -- ._ _
NIFFAIS

Potassium
Potassium

ScIcnium
Sckenium

Silvca
Silvcr
Sodium

Sodium

Tliallium

l hallium
Vanidium

Vanadium

Zinc

Zinc

Location Code:
Associated .Site:

Sample No:
Sample Dale:

I,/ r Units.

Y ug/L

uglL
Y ug/L

ugtL
Y ug/L

ug/L
Y ug/L.

uglL
Y ug/L

ugl.
Y ugn.

UOL
Y ug/L

ug/L

P13-NED-MW I B
BASEWIDE

BD3024
U2-OCT-01

Result QOal VQ

PO-BED-MW19

BASEWIDE
BD3025

044-CT-01

.Result Q'ial FQV

149000

150000

5.0

5.0
10.0

10.0

2560000

2580000

30.0

10.0

50.0
50.0
20.0

20.0

U

13.

U
U

U

U
U

U
U

U,

1

U

U

U

42100
43800

5.0

5.0
10.0

10.0

94900
75400

10.0

10.0

50.0

50.0
52

144

UI

U
U
U

U

U

U

U

B

U

U

U
U

v

U

Ii

PB-BED-MW20
BASEWIDE

BD3026
26-SEI-01

Result Qual VQ

87400 U I
85800 B J

5.0 .U U

5.0 U if
10.0 U U
10.0 U U

8100000

79s0000 J
30.0 U tU

10.0 U U
50.0 U U
50.0 U U

3.3 B J
5.3 BJ

4080

4340

5.0

5.0

10.0

10.0

18700

19300

10.0

10.0

50.0

50.0

20.0

20.0

II
B
U

U

U

U

LU

U

U

U

U

U

I1

.1

U

U

U

U

U

U

U

U

U

U

PB-DEEl-MW22

BASEWIDE
BD3027

08-OCT-01

_Resull Qttal .VQ

U

U

U

Ii
i

U

SEMI VOLATILES

Accnaphihlcn

Acenaphlhylene

Anthracene

Benzo(a)anlhraccnc
Bcnzo(a)pyrcnc

BcnzAb)fuoranthenc

Bcnz(gghi)perylcnc

Bcnzo(k)fluoranthcnc

Bis(2-chlorocthoxy)nmthanc

Bis(2-chloroclhyl)cther

Bis(2-chloroisopropylt)chcr

Uis(2-chyIhcxy3)phthalale

Browmophcnyl phlcnyl cthcr. 4.
Butyl bcnzvl phithalate

ugtL

ugtL

uG/L

ug/L

uAL

ug/L

ug/L

ugtL

ug/L

ugA

ug/L

ugsn
ugiL
ugIL

to U

10 U

10 U

10 U

10 U

30 U

10 U
30 U

10 U

10 U

10 U1

10 LI

10 U

10 U

U

U

U

U

U
'.3

U

U

U

U

U

U

U

10 U

10 lI

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U
10 tJ

10 U

10 1.1

U

U

U

U)

U

U

U

Li

U

U

U

U

10 U lU

10 U U
30 UI U

10 U U
10 U U
10 U Li
10 U U
30 Li U

10 U U
10 U U

10 U U

2.9 J j
30 U (I
10 1.1 U

10 11 U

10 U U
10 U U

10 Li U
10 U U
10 U U

10 U U
10 U U

10 U U
10 U U

10 U U

10 U I

10 U U

10 U 1J



Plum Brook Ordnance Works

Monitorlng Werls Groundwater

Data Summary

Report Dowe 03/04102 ae2or4
Page 22 of 48

Location Code:
Associated .Site:

Sample No:
Sample Date:

User Test Group
Parameter . .. . . .. t h Units_

,ETA L, S

Potassium

P'otassium

Selcnium

Scienium

Silver
Silvet
Sodium

Sodium

tIhallium
thallium
Vanadium

Vanadium

Zinc

Zinc

Y ugA-

ug/L.
Y ug/L

ugIL
Y ug/l.

ugJl.
Y ug/L

ug(L

Y ug/L
ug/l.

V ugn.

ughl,
Y tig/L

u~gA.

PB-BED-MW23

BASEWIDE

BD302S
09-OCT-01

-- ResltO Quo, IVQ

75500 1

77700

5.0 U it

5.0 ( 1.1

10.0 U U

10.0 l.t U

S96000
590000

10.0 U U

90.0 U U
50.0 U U

50.0 U U

20.0 U U

IR.0 B i

PBI-BhiD-MNV24
BASE WIDE

0D3029
09-OCr-ot

_Restult Qua? !9_

30700 J
32100

5.0 U U

5.0 U UI
10.0 11 U

10.0 U tJ

90500

90800

10.0 U t)

10.0 U1 U

50.0 U U

50.0 U I U
20.0 U UJ

20.0 U U

PB-BED-MW25
BASEWIDE

O133030
05oOCr01

Result Qual FQ

PB-BI-D-MW27
BASEWIDE

BD3032

09-OCT-OI

_Resul't Qua? ±Q _

17000
17600

5.0 U L U

5.0 LI U

10.0 U U

10.0 U U

109000

992000

10.0 U Li

10.0 U. U

50.0 U U

50.0 U.) UJ

3.0 13 3

7,7 1 J

42200

41500

5.0 U

5.0 U

10.0 U

10.0 U

95500
96000

10.0 U

10.0 1)

50.0 U

50.0 U

20.0 U
21.6

U

U

Uj

U

U

U

U

SEMIVOIATrIF.S

Accnali~pthcm:

Accnaphthyleme

Anthra~ccm
93Ci1np(a)antftlracnC

Bcnmzo(a~pyrcue

Ilen7,xb)fluoeanthene

Bcnzo( hi)pcsylcnv
Ilenzo(k)fluorianthefle

B.is(2.dikorocthoxy)nclhanc

t. i%(2-chItnroelthiI)chct
lBis(2-chloruisopwpyI)cthcr

Ris(2-cthylhcxyI)phlhlI3lte
Ilromoplicnyl phenyl ether. 4-

Butyl hen^,' -"thalate.

ug/l.

ug/l.

Yg/L

ugtL

ug/L

ug/L

ughL

ugfL

ugtL

ugfll
iig/l.

ug/l.

90 U

10 U

ID U

10 U

10 U

10 U

10 U

10 U

10 U

10 (f
10 U

7. J

10 U

l.5 J

ll

Li

lJ

U

U

U

U
LI

U

U

U

U

10 tl

10 U

Jo U

10 U

10 U

10 U

10 U

10 LI

10 U

10 U
10 1.1

90 lU

10 U

10 Li

U
LI

I)

UI

U
L.I
Ui

LI

U

(I
t.9

LI

Ui

LI

90 I U

10 U U

10 U U

10 Ii U

10 U U

10 U U

10 U U

10 U U

t0 U U
la LI 1)
10 UJ U

0.R6 J J

10 U U
90 U Ui

90 lI

10 U)

10 LI

10 U

10 U

10 U

10 U
10 lI

10 U

tO 1I

10 1)

2.9 J

10 U

10 U

U

U

U

U

U

91

U

IJ

U

V

9,
i

lJ

L:



(-:
PIumn Urouokf,..xaance Works

Monitoring WtIls Groundwater

DatIa Sumumary

C

Report D3atc: 03104102 Page 23 of 48

Lceation Code:
Ass ociated Site:

Sample No:
Sample Dale:

User Test Group
Parameter-._. . F it Units

wIErALS

PU-rBrA-MWI I
BASEWIDE

ltD3034
03-OCT-01

Result Qual V'Q

PB-TNTC-MW4
BASE WIDE

1HD3043
04-OCT-01

Result Quqal VO

PB-TNI'C-MWS
E3ASEWIDI:

13D3035
03-OCTr-o

_Result Qual •Q.

TNTA-BEDGW-001

BASEWIDE
BD3037

09-O1r-O

Result Qual IQV

Potassium

Potassium

Selenium

Selenium

Silver

Silver
Sodium

.Sodium

Thallium

Thallium

Vanadium

Vanadium

Zinc

Zinc

Y ugll.

ug1L
Y uAl.

ug/L
Y ug/L

ug/L

Y ugIL

ufL
Y ug/L

ug/L
Y ug/L

ugtL

Y Ug/L

ng/L

16500

5.0 U Jii

10.0 U UJ

66700 J

10.0 tU UJ

17.8 U 1

39.2 I

21100

15600
5.0 U
5.0 U

10.0 U

10.0 1.1
78?00

57400

10.0 U

6.4 1I
50.0 U

3.1 B

64.7

25.2

U

U

U

U

12700

142tH

5.0

5.0

10.0
10.0

143000

139000

5.9

5.0

50.0

14.4

3.2

31.0

U
U

U

U

U

B

I)

128000

J 94200 J

U 5.0 U UJ
U) 5.0 U UW

U 10.0 U tl
UJ) 10.0 U U)

705000 J
J 442000 i

B 10.0 U III

U 10.0 U UW
U 125 U J
J 50.0 LI Ul

J 17.1 13 J
1 297 J

U

B

U

J

SENIVOLATILES

Acenaplihenc

Acenaphthiylene
Anlhracenc

Benzoia4anthracene
Bcnao(a)pyrene

Benzo(b)fluoranrhene

Iienzo(ghi)perylene

Benrio(k)luoranrolacne

Fbs(2-cdhI hoxylfndhanc

Bis(2-chIoerothyl)cthcr

Itis(2-chloroiskoprpyl)ethcr

Bis(2-ehylhexyI)phthalatc
Broimophenyl phenyl ether. 4-
Butyl benzyl phthalatc

UWh.

uglL

ug/L

ug/L

uglL
ug/.

ugh.

ugll

ugA.

ugIL

ug/L
ug/l.

ug/L

ugA,

10 U

10 U

10 U

10 U

10 U

10 U
10 U

10 11

10 U

10 U

10 U

10 U

10 U

10 U

U

U
U

U

U

I

LI
lJ
U
U

U

LI
U

U

10 LI

10 U

10 U

10 U
10 U

10 U

10 U

10 U

10 U

10 UI
10 IJ

10 U

10 U

10 U

Uj

U

U

U
U
I)

U
U

IS

U

U
U

U

U

10 11 lI

10 U U

10 II U

10 U U

1O LI U

10 U U

10 U U

10 IJ U

10 U U

10 lJ U

It) U U

10 LI U

to Li Li

100 U
100 U

1001

100 U

100 U

100 U

100 U

100 LI

100 tJ
100 LI
100 U

8.6 J

100 Li

10o U

U

U

U

LI
U

l)

U

U

U

ll
LI

(I

U



Ilum Brook Ordnance Works

Mlonitoring Wells Groundwattr

Data Summar

Report Onte: 03/04/02 Page 24 of 48

Localron Cade:
Associated Sire:

Sample No:
Samnple Date.

Filt Units_

'rNTB-BEDOW-003
BASFEWIDE

BD3038
08-OCIT.01

Result Qwta KQ -,
User Test Group

Parameter . . I ... _ .
NIF.TA LS

Potwssium

Polmtsium
Sclenium

Selenium

Silver

Silver
Sodium

Sodium

Thallium

Thallium
Vanadium
Vanadium

Zinc

Zinc

Y ugfL.
ug/L

Y ug/L

ug/L

Y ug/L

UgA,
Y ug/L

UgJL

Y ugft.
ug/L

Y ug/L
ug/L

191000

121000

20.4

14.4

10.0 U

10.0 U

428000

605000

10.0 U

10.0 U

8.5 B
48.6 B

20.0 U

184

U

U

U
Ji

1NTH-BFDGW-004

IBASEWIDE

BD3041
054)CT-01

Result QOld VQ_

2480 B S

2920 B

5.0 U U

5.0 U I)

10M0 U U

10.0 U Ul
74W0

7520
10.0 UJ U

10.0 U tJ

50.0 U) U

2.3 n .

19.9 B j
37.5

TNTC-BEDGW00I

1ASEWIDE

BD3042
044OCT-01

....Restk QiiaLi MQ

22500

22400

5.0 U tU

5.0 U U

10.0 U U

10.0 U U

55300

56500
10.0 11 U

10.0 U U
50.0 U U

50.0 U U

20.0 U U

20.0 U U

SEMIVOLATriIs

Avcnaphthcne

Acenaphthylcem
Anthracenc

Renwo(s)%nthracenc

llcnztxa)pyrcnc

Penzo(bMfluoeanlhene

Bcnzo)(ghi)pcryleno

11criz(k)fluoranlhent:

li3i(2-cl~lOroethoxY)rthanc

li~(2-chloroelhyl~ethcr
Bi,,(2-chloroisopropyl)ether

Bis(2-cthylhcxyl)ph1halate
Btrornophonyl phenyl ether. 4.

ffiftyl hcn7.)l ,.kehhalzte

ug/L

ug/L~

ug/L

ug/L

ugfL

ug/L~

ug/L

ug/L

ug/l,
ugh..

10 U

10 U
10 U

10 UJ

10 U

10 U

10 U

10 U

10 U

10 U

10 U

2.0 J

10 U

10 U

U

If

13

U

U

U
Li

IJ

U

J
U

U (

19 U

19 U

19 U

19 U
19 lU

19 U

19 U

19 U

19 UI

19 U

19 U

19 U
19 U

19 U

UJ
USJ

U)
Uj)

UJ

U)1

Lii

U)
UJ
Uj

1,)

1U)

10 U
10 U

0 UI

10 U
10 U
10 UI

10 U

10 U1

10 tU

10 1)
10 LI

10 U.
ID u

10 U

U

U

U

U

U

LI

U

Li

U



(
Pluow Brook Ordmisnee Works

Mloniloringt WVdli Gr;oundwster
Dala Su uMmary

Roxmrt Date: 03/04/02 Page 25 of 48

Locuiion Code:
Assoclated Site:

Sample No:
Sample Date:

User Test Group

Paraineer ._ ........ ....
SENUlVOLtlILES

Carbazole

Chloro-3-melhylphenol. 4-
Chloroaniline, 4-
Chloronaphthalcrc, 2-
Chlorophenol, 2-

Chlotophenyl plenyl ether, 4.

Chrysene
Di-n-bulyl phtholalc
Di-n-octyl phelmalatc
Diblz(a,h)anlhracne
DiibcnZorurain

Dichblobenzene. 1.2-

Dichlorobenzenc, 1,3-
Vichlorobcnzene 1,4-
Dichlorobenzidine. 3.3:

Dichlorophcnol, 2,4-

V)icthyl phthalatc
Dimethyl phlhalate

Dimethylplhenol, 2,4-

Dinitro.2-mcthylphlenol. 4.6-

I)inutrophenol. 2.4-

13instrtolocne. 2,4-

Dinitrotoluene. 2,6-
Fluoranthlenc

Fluorenr
I lcxachlorobcnzene
I1eacahlorobutadicne

I kxachlorocyclopentadietc

I4exachlonmetham

Indeno( 1.,23-cdfpyrene

Fit UAIII.-

ug/L
uWL
ug/l,

ugA.

ug/L

ug/L
ug/L

ug/L

ug/L
ufgL

ug/L

ug/L
ug/L

ugtl.

ug/.

uglL

ug/L
ugtL

ug/L

ug/L

ug/L.
uglL

uglL

ul/L

ug/L

kT-AA2AIEUGW-W1

RASEWIDE
BD3004

08-OCT-01

Result Qual PVQ-

10 U U
10 to U
10 U U

10 U U

10 U Li
10 U U

10 u U

10 li L

10 U U

10 U U
10 U U

10 U U

10 U U

10 U U

50 U U
10 U U

10 U U
10 U U

2.5 J J
50 U U

50 U U

10 U U
10 LI U

10 U U
10 U U
10 U U
lU u tl
50 U) U

10 U U

10 U U

rVI-A34-UDW-O
BASEWIDE

tD3005
27-SEP-1

__Result Qual VQp

20 Ul U
20 U U
20 U U
20 U U
20 U U
20 U l)
20 ll U

20 U U

20 U U
20 U 1I
20 U U
20 U U
20 U U
20 U U

100 U U

20 U l)
20 U U
20 U1 U
20 U U

100 U U

I00 U UJ

20 U U
20 U U

20 U U
20 U U
20 U tl
20 U U

too U U

20 U U

20 U U

IYAM1 A1-BDW4-01
BASEWIDE

BD3006
28-SEP-01

_,Result Quol VQ - RAesuylt Qual VQ,

YtIABG-D3EDtIW-01
BASEWIDE
t3D3006R

054OC-01

10

10

10

10

10

10

0.54

to

10
1.2

10

10

10

10

50

10

10

10

10

50

50

10

10

to

10

10

10

50

10

I7



Plum Brook Ordnance Workcs

hIonitiorlnn Wells Groundwater

D)ata Summary

Rcp(ot )atc: 03/04/02 Page 26 or 45

Location Code:
Associated Site:

Sample No:
Sample Date:

IT.BGS-BEDGW-OO0

RASEWI)E

BD3007
27-SEP-01

IT-MNTA-BEIDXW-00O
BASEWIDE

BD3008
03-Ocr-C1

Result Qual VQ

IT-TNT3B-3EDGW-001
BASEWIDE

BD3009
28-SEP-l V

Result Qua! V..K.

IT-TNTI'-BEI)W-001

BASEWIDE
111)3009R

osnxr-ol

Resu!lt Qual VQ
User Test Group

Paramelere...-... -- -
SFAMIVOLAT1JS

Carhazak
Chloro-3-mcthylphenol. 4-

Chlomaniline. 4-

Chloronaphthalcnc. 2-

Chlomphcnol. 2-

Chlorophenyl phenyl ethet. 4-

Chrysene
Di-n-butyl phthalnte
Di-n-octyl phtlhlate

Dibenz~a,h)anthracene

Dibcnzofuran

Dichlorobenzene. 1.2-

Dichlorobenitne, 1,3-
Dichlorobenzene, 1.4-

Dichlorohcnzidinc. 3,3-

I)ichlorophvnol. 2,4-

Diethyl phthalate
ftinrchy) phthalatc

Dimchylphenol. 2.4-

Dinitm-2-methylphicnol. 4.6-

Dinitrophenol. 2.4.

Dinitrotoluenc, 2,4-

D)initrotolticrc. 2.6-

Fluoranthene

Fluorene

I Icxachlorobcnzene

I kvnchlorohutadicne

I lcxachlorocyclopcnhadicne

I Icxachlorr-ohane

Indeno(1.2. lyrent

Fit. Units_ Resul! Qul VQ -

u<8/I
upA-

ugn.

ug4.
ug/L,
ugL

ug/L

ug/L

ua

ugf,

ug/L
ugtL

ug/L

unnL

vgM.

ug/L

ugfL

ugfL~

ug/l.

ugL.ugn.

ug/l,

ugtL

ugh.

10 U Li

10 U U
10 u U

10 U Ui

10 U u

10 U tU

In U U

10 U U

10 U U

10 U) U

10 U U

10 U Ui
I0 U O

10 U U

50 1) UI
10 U ll

10 U ll

if) U U

10 U ll

50 Li lI
SO U lll

10 lJ U

10 U tj
10 il U

10 UJ lJ

10 U lI

10 U LI

50 U Uy

10 U U
10 *1 IU

10

10

1O
10

10

10

0.80

10

10

10

10

10

10

tO

IO

10

10

10

10

50
50

It

10

10

1.6

10

I0

50

10

10

10 U U

10 U U

10 U U

10 U ll

10 U U

10 U U

10 U U

10 Ui U

10 U U

10 U U
10 UI tJ

10 U 11

10 U Ui
10 lU U

50 U U

10 U U
10 lU U

10 U lJ

10 0 U

50 U lU

50 U UJ

10 U U

10 U Ui

10 U lU

10 U Ui

IC U lU

10 lI U
50 U1 U

10 U U1

10 U UC,, -.



( Muti, Brwo1 .. jnance Works

Mloniloring Wells Groundwater

Dsta Suitmary

j(.

Report l)atC: 031tt4/01 Page 27 of 4g

Location Code:
Associ ated Site:

.Sample No:
Sample Date:

I17-TNTO-BUEDGW-002

BASEWIDE
1D3010

27-SEP-01

MK-MWI7
BASE WIDE

BD3012
01-OrT-01

PB-BED-MW13

BASEWIDE
BD3017

03-OC-w01

PB-BlED-MW I4

BASEWIDE
BD3018

2S-SEP-01

User Test Group

Parameter
SENIIVOLAnII.ES

Carbazole
Chloro-3-methylphienol, 4-

Chluroandline, 4-
Chloronaphtltalcne. 2-

Chlorophenul, 2-
Chlorophenyl phenyl ther, 4-

Chryscnc
Di-n-butyl phthalate
Di-n-octyl phtbalatc

D)ibcnz(9,h)anthracnew

Dibnzoefutan

Dichlorobcnre. 12-
Dichlorobenzitc. 1.3-

Dichlorobtnzenc, 1.4-
Dichlorobcnzidinm. 3.3.

Dichlorophenol. 2.4-

Diethyl phIlialale
Dimethyl phthalate
Dimcthylphcnol. 2.4-
Dinilro-2-mnethylphcnol. 4.6-

Dinitrophlenol 2.4-

Dinitrottolucn. 2,4-
Dinitrotoluence 2.6-
Fluoramtitenc

Fluorctc
Illexnchlnrobcnzenc

I Iexachlorobuladienc

tIcxaclhlorocyclopcniadicne

I lexadhloroethane
Indkno(I .2.-cd)pyrcnc

1f1t Units. Result Qual VQ

ug/L

ug/L

ug/L

ug)L

ugiL

u&'L

ugfL

ug/L

ug/L

ug/L

UgiL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ugAL

ug/L

ugs-

ug/L

ugL

tagI.

ug/.

ug/L
ug/L

uag.

10 I U

10 U t
10 u U
10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 u U

10 U U

10 U U

10 U U

50 U U

10 U U

10 U U

10 U J

10 U U

50 U U

50 U UJ

10 U U

10 U U

10 U U

10 U U

10 u u

10 U U

50 J U

10 U U

10 U U

Re6Sd Q1wl .Q-.

10 u u

10 u u

10 u u

10 u U

I0 v u

10 u u

10 u u

10 u u

10 u u

10 U1 u

10 u u

10 u u

10 u u

10 u u

50 U u

10 U V

10 U U

10 U ii

10 U U

so U (J

SO U Ul

2.0 J J
to U U

10 U tJ

10 U U

10 U U

10 U U

50 U U

10 U U

1.0 ) )

Rtesit Qual VQ 'Result Outal YQ.

U 250
U 250

U 250

tJ 250

U 250

U 250

U 250

U 250

U 250

U 250

U 250

U 250

U 250

(J 250

U 1200
U 250

U 250

U 250
250

U 1200

U 1200

U 250

U 250

U 250
J 250

U 2so

U 250

u 1200

(J 250

U 250



Plum Brook Ordnance Works

IMonitoring Weilt Groundwater

Plata Summary

Rqort Date: 03104102 Page 2R of 41S

Location Code:
AssociatedSite:

Sample No:
Sample Date:

User 7est Group
Parameter _ U.I units_

SENIIVOIATILES

Carbazolc 1ugIL

Chloo-3-rcthylphcnol. 4- ugA.

Chirown'ilinc, 4- uelL

Chloronaphthatenc, 2- ugh.

Chlorophenol, 2- ugIL

Chlorophenyl phenyl ether, 4- ug/L

Chrysere ug/L

Di-n-butyl phthalate ug/L

Di-n-octyl phthalate ug/L

l)ibenz(*,h)nnthracene ug/L.
Dibenatfutan ug/L

Vichliorbertter, 1,2- ug9L
Dichlormbenzene. 1.3- ug/L
Dichlon)benzcne. 1,4- ugJL
Dichlorobetnidine, 3,3:- u/L

Dichlorophtolo. 2,4- ugtl.

Dicthyl phthalate ug/l.

Dimcthyl phthalate ugh..

Dimetlhylphenol, 2.4- ugAl.

Nuiuitro-2-methylphenol. 4,6 ugfA.

Dinitrophenol, 2.4- ugtL

DinitTotolucnc, 2,4- ug/l.

Dinitltwolcinc, 2,6- ug/l,
rluoranlhenc UP/l.

Fluorene ugh!.

Ilex&chOrOheobnzene ug/L

I lecacbhlorobutstdieCIC U/.
I lcxachlorocyclopentadicnt uS?!.

I lexachlimethanc ugtl.
Indcno(l,2.1. - yrcne uglL

PU3-BED-MWI4

BASEWIDE
1D301SR

05-OCT-01

PB-BED-MWI s
BASEWIDE

BD3019
o0-ocr-o

PB-BED-MWI6
BASEWIDE

BD3020
10-OCT-01

Ptl-BED-MWI 7
BASEWIDE

n103021

03-OCT-01

Resull Qual VQ Result Qr4 V(L Result Qugt V) -. Reu!lt Qual VOQ

10 U U1

10 U if
10 U U

10 if U

10 u o

to u U

10 i u

to It U

10 U U

10 Li U

10 u U
10 U i)

10 U U
10 U) U

50 U U

10 II II

10 U U

10 tJ U

56 J J
50 U U1

50 Li U

to U U

10 U U

10 IJ U

lO U V

10 U U
10 (J JI

50 U U

10 U U

10 U U

10

10

10

10

tO

10

087

10
tO
to
1.2
10

10

10

10
10

to
3.0
50

50

10
1o
I0

2.8

t o

so

I0
to

10 U U

10 Li U

10 U U

to U U

10 if U

10 U U
10 U U)

10 Li Ui

10 1.1 U

10 Li U)
10 U U

10 IJ tj

to li U

10 U U

so U U

10 U U

10 U U

10 U U

3.8 J J

50 IJ U
50 U U

10 U U

10 U U

to U U

10 t) V
10 U U

10 U U
50 U tJ
10 tl U

10 U U

(- c



(: C,
Ilum brook uurlance Works

Mlonitoring Wells Groundwattr

Data Sumnmnary

C('

lZpOrt Vale: 03/04/02 I'agc 29 Or 48

Location Code:
Associated Sile:

Sample No:
Sample Date:

PU-UED-MW IS
BASEWIDE

BD3024
02-OCT101

PB-3ED-MW19

BASEWIDE
UD3025

044)MOr

PD-DED-MW20

BASEWIDE
BD3026

26-SEP-04

PR-BED-MW22

BASEWIDE

BD3027
08-OC-01

User 7est Group
Parameter-

SEWIVOLATILF

Carbazolc

Chloto-3-methylphmnol, 4-
Chlorotnilinc, 4.
Chloronaphthalenc, 2-

Chlorophcnol. 2-
Chlorophenyl phenyl cther. 4-

Chrvscne
Di-n-butyl phihualatc

Di-n-octyl phlialale

Dibcenzah)andhrnccne

Dibenzoruran

Dichlorobenzcnc, 1,2-

Dichlorobenzene, 1,3-
Dichlorobcnzene. 1.4-

Dichlorobcnzidinc, 33:-
Dichlornphcnol, 2.4-
Dicthyl phlhalate

Diencthyl phthalate

Dimelhylphenol. 2,4-
I)inilro-2-melhylpbicnol. 4,6-
Dinitrophenol. 2.4-

Dinitrotolucic. 2.4-

Dinilrotoluenc. 2.6-

Fluorunlthenc

Fluorcne

I Iexachlorobenscnc

ficxachlorobutadicue

Hexachlolocyclopcnwadicn:
I Icxachlorocthanc

Indcno(I .2.3-cdipyrcne

F11. units Resull Qual VQ -. Resull QQ/1 VQ•( Result Qdal !Q - _Result Qual VQ.

ug/L

u~gA.

uglL

ug/L
ug/L

uIfL

uglL

ug/L

ug/L

ug/L

uag/L.

ug/L

uag/L.

ug/L

uglL
ug/L

ug/lL

ug/1-

uWfL

tig/I.
uglL

ugAL

ugtL

10 U
10 U

10 U

10 U

10 (I

10 U

10 U

10 U

10 LJ

10 U

10 U
10 UI
10 tl
10 U

10 U
S0 U
10 U

10 UJ

7.2 J

50 U

so iJ

10 U

10 U

10 LI

10 u

10 II
10 U

50 1)
10 U
10 II

1,

U

U
2j

U

U

U

U

U

U

U

U
UI

U

U

U

U

U
J

U

U

U

U

U
LI
iI

U

U

U

U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

50 U

50 U1

10 U

10 U

10 U

10 U

10 U

10 U

so lI

10 U

10 U

10 UI

10 U

10 U

10 U

10 U

10 U

10 LI
10 U

10 U
10 U

10 U

10 U

10 U
10 lJ

50 U

10 U

10 IJ

t0 U

to U

50 LI

50 U1
10 U

10 U

10 II
10 U1

10 U

10 1.2
50 u)
10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

tO U

50 U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U
10 U

10 11



Plum Brooik Ordnance Works

MInniforbin Wells Groundwater

Data Summary

Report lVale: 03/04/02 rage 30 of 48

Locatlon Code:
Associated Site:

Sample No:
Sample Date:

PRBr-BD-MW'23
BASE WIDE

BD302S
09-OCT-01

PB-BED-MW24

BASEWIDE

BD3029

09-OCT-01

Res.lt Qua! .Q_

User Test Group
Parameter

SIENMIVOtATIES

Carbazoic
Chloro-3-4methylphenol. 4-
Chlalrvanifine, 4-
Chloronaphthalene, 2-
ChlIrophenol. 2-
Chkofophenyl phenoyl ether, 4-
Chrysene
Di-n-butyl phthalate
Di-.i-octyl plithalatc

Dibcriz(&,h)nnIhracene

Dibenzollitan
Dichlorot'enzenc. 1,2-
DicIhIombenzene. 1,3-
Dichlorobcnn~ne. 1,4-
Dithlorot'cnidine, 3,3'-
D~ichlomphenol, 2.4-

Diethyl plithalate

Dimethyl phthalatc
Dimclhylplhcnol. 2,4-
Dinitro-2-mciltylplimno, 4.6-
Dinjirophenol. 2.4-
l)initr(,t(lm,IoIe 2.4-

Dinlmloluene, 2,6-
Flumanthene

11. Units_ Result QtW uL !Q

uA.

ug/L

ug/L

UV/L

ug/L

ug/L

ug/l,

ugIL
Ug/L
ug/L

ug/L

ug/L

ug/L

ug]L

ug/L

Ug/l,
Ug/l.

ug/l,

I0
10

10

10

10

10

10

1.1

10

I0
I0

10

10

10

50

10

1.2

10

42

50
50

10

10

10

10

n0

10

50
10

10

U

U

U

U

U

U
J

U

U

U

IJ

U

U

U

U

U

U

J

U

lJ

U

U

UJ
U

U

U

U
U

U

L .

10 U U

10 U U
10 U U
1o U U

10 U U

10 U EJ

10 U U

10 U U

10 U U

10 U U

10 U U

10 U UI
10 U U

10 U E U

50 LI U

10 U U

10 U U

10 IJ U

1.1 J J

50 U U

so U EJ
10 U U

10 U U

to U (I
n0 U U

t0 1) U

10 U U

50 U U
I4) U U

10 U U

PB-13ED-MW25
BASE WIDE

BD3030
05OC1T-01

Result Qual t'Q

10 U U
10 U U
10 U u

10 (I U
10 U u
10 U UI
10 U U
10 U U

10 U U
10 U U
10 U U

10 U (U
10 U U
10 El 13

50 U U
10 II U
10 U U

10 U U

10 EJ U

50 U IJ
50 U U
10 UL U
10 U UI
30 EJ U
10 u U

10 U U

10 U U
50 U) U
10 U U
10 U U

P1-1ED-MW27
BASEWIDE

BD3032
tS9-OCT-01

Result Qual VQ

10 U U
10 u u

10 u LI

30 U u
10 U U

10 U U

10 U U

10 u If

10 UJ u

10 u U

10 uL U

10 u U
10 Ut U

10 U U
50 U U
10 U u

10 u u

30 u UI

3.1 J i

50 U U

SO U) U

30 LI E

10 UJ U
10 U 11

10 11 U

10 U U

10 U U

50 1) li
10 UJ U

10 1. U

Flhorene

I Iex"ChlorohmCnne
Ilicxaihlotobuladicec
I lemichlorocyc~opcntadincn
3 lcxackhlooeihtme



(- .
Plum "rook .,. dnance Works

IMoniloriog Wells Groundwater
DVeb Summary

C,

Rcpo Datc: 03AtM/02
Pac 31 r 48

Location Code:
AssociatedSite:

Sample No:
Sample Date.-

___- Fit UniAL

PBI-TNTA.MWI I
BASEWIDE

13D3034
03-OIT-01

Result Qitq i4 Q

P3.-TNTC.MW4

BASEWIDE

BD3043
04-OCT-01

_Result Qual !Q

PB-TNTC-MWS
BASEWIDE

BD3035
03-OC1-01

Result Qual vq

INTA-BEDGW-00O
BASEWIDE

13D3037
09-OCT-0O

Re.slt Qual VQ

User Test Group
P~aramneter_

SENIVOLAlF.IS
Carbazole

Chloro-3-mcIlylphcnol. 4.
Chloroaniline. 4-
Clhloronaphlhalenm, 2-

Chlorophenol, 2.

Chlorophenyl phenyl cther. 4.

Chtysenc
Di-n-butyl phthalale
Di-n-oc1ty phlhalate
Dibcnz(ah)anthracene

Dibenzofuran
Dichlorobenzenc, 1,2.

Dirblorobenzcnz. 1.3-
Dichlorobenzenc, 1,4-
Dichlorobcnzidine. 3.31-

Dichtomphonwl, 2,4-
Diethyl phthalate

Dimethyl phthalate

Dimelhylphenol. 2,4-
I)initro-2-mcthylphenol, 4,6-

Dinitrophenol, 2,4.
Diniiotoluene, 2,4.-
Dinitrotoluenc, 2,6-
Fluoranthelve

Fluorene

I lexachlorobcnzene

Hlexachlorobutadiene

1 exachlomocyclopcnadicne

I lcxachlorocthanc
Indeno(I .2.3-cd)pyrcnc

uagL

ugIL
UgtL
ugh.

ug/L

ugtl.

ugh'

ug/L
ug/L

uWL

ug/L
uglL

ug/L
ug/L
uglL
ugtL

ug/L

ug/L
ug/l

u&/.

ug/L

ugiL
ug/L

ugtL

ug/L

ugIL
ug/L

UVh.

ugfi.

ug/l.

10 U

10 U

10 U

10 U

10 U

20 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U
10 U

10 U

10 U

10 U

50 IJ

50 U
JO U

20 U

10 U

10 U

10 U

10 U

SO U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U
to LI

10 U

50 U

50 U

10 (
10 U

10 U

10 U

10 U
10 U

50 U

t0 U

10 U

10 U

t0 U

10 U

20 U

10 U

10 U

10 U

10 U

20 U

10 U

10 U

10 U

10 U

10 tl

50 U
10 U

10 U

to ll

10 U

50 LI

50 U

10 V

10 U

10 U

10 U

10 UI
10 U

SO U

10 U
10 U

100 U

100 U

200 U

100 U
100 U

100 U

I5 i
200 U

100 U

100 U

12 i

100 u

100 U

Soo U

200 U

200 u

13 J

500 U

500 U
500 U

100 U

100 U

28 J
100 U

100 U

500 U

500 U

100 U



Plum Brook Ordnance Worki

Monitoring Wells Growndwater

Data Summary

Report Date: 03f04/02 P 32 (i 4S

Location Code:
As.vociated Site:

Sample No:
.Sample Date:

TNTB-BEDGW-003
BASEWIDE

BD3033
08-OCT.01

TNTB-DEDGW-004
BASEWIDE

1D3041
05-O1T-0I

TNTC-BEDGW.001

BASEWIDE
MD3042

04-OCT-01

User Test Group

Parameter ..
SENIIVOLATILFYS

I . irt Units- Result Qual VQ _Result Qial V(C - _Rc-sult, Qal, VQ

Carbarolc

Chkoro-3-methylphenml, 4-
Cliuroanilinc, 4-

Chloronaphthalenc. 2.

Chlorophenol, 2-

Chlorophenyl phcnyl ether, 4-

(,llrysene

Di-n-butyl phthalate
Di-n-octyl phthalatc

Dibcnz(a.h)anlhracenc

Dibcnzofuran
Dichlowhcnrene, 1,2-

Dichlorobenzcne, 1,3-

Dichlorobcnzcne, 1,4-

Dichlohbcnzildinc. .1.3'-

Dichlomophenol. 2,4-

Diethyl phihalate

Dimethyl phthalate
Dimcthvlphcnol, 2,4-

Dinitro-2-melhylphenotl, 4.6-

I)intlrophenol, 2,4-

Dinitmtoluene, 2.4-

ugLV

u0.L

UVL

ugQt

uSA.
ug/L
ugIL

ufL

uga.ueJI

ugfL
ugiL

ugyL

ugilR

"gIL
ug/L

ug/L

ugtL

ug/L

ugn.

uglL

ug/L

uglL
ug/L.

ugpL

UgA.

up/L

10 U

10 U

10 U

50 U

10 U

10 Li

10 U

10 U

10 1.U

10 U

30 U

10 U

10 U

10 U

SO U

10 Ut

10 U

10 U

10 UI

50 UJ

SO UJ

10 U

10 U

30 Ii

10 U

10 U

to U

50 U

10 U

10 U

LI

U
ll

U

)

U
LI

U

U
U

U
U

U

U

U

U

U
U

U

t.J

LI

U
U

U

G,.

19 U

19 LI

19 V

19 U

19 U

19 U

19 U

19 U

19 U

19 U

19 U

19 LI

19 U
19 11

96 U

19 U

19 U

19 tl

19 U

96 U

96 1
19 U

19 U

19 U

19 LI

19 LI

39 U

96 U

19 U

19 U

10 L)

10 U

10 V

10 U

10 Li

10 U

10 U

30 U

10 U

30 U

10 U

10 U

10 U

10 UI

50 UI

0 U

0 U

10 U

10 U

50 LI

50 U

10 U

0 U

10 3J

10 U

10 U
10 LI

50 U

10 U

10 U

U

U

v
U

U

U
Ui

U

U

U

U

U

U

U

LI

U

U

U

U

U)

U

U

Li

U

U

LI

L.I

U

Ul

U

Dinitrowolucne. 2.6-

Fluorantiene

llunrene

I exachtotobenncne
I lexachlornbuladiene

I lexacilorcicyctopenTaunicn
I Icxachlorocthane

Iudcrvt(1,2 - ^2 -yrenc



(.#
Plum BroSIrdUanCe Works

Monitoring Wells Groundwater
IXata Surniary

(_.

RPoft Dl Dc 03/04/02
Pagc 33 of 4S

Location Coxe:
Associuted Site:

Sample No:
Sample Dale:

IT-AA2-BEDGW-001
BASE WIDE

BD3004
0o-OCT-01

IT-AA3-BEDGW-001
IIASEWIDE

BD3005
27-SEP-01

Result Q1 al VO

IT-ABG-BEDGW.01
RASEWIDE

BD3006
28-SEP-01

_Result Qal VQ

IT-AI3G-BEDGW-01
BASEWIDE

UD30061R
05-OCT-01

Resutt Qg1at VQ_

User Test Croup

Parameler -- ---
SENIIVOLATILES

Flt Units ...- .Result Qual VQO

Isophoronc

Mclhylnaphthalcnc. 2-
Mcthylphenol, 2-

Mcthylphenol, 4-
Naphthalenc

Niuandiline, 2-

Nitrowuhilinc, 3-
Nitroaniline, 4-
Nitrobenzcnc
Niutoplwnol. 2-
Nitrophenol, 4-
Pwcnachlorophenol

Phenanthrene

Phenol

Pyrcnc

Trichlorobenznea, 1,2.4-
Trichlorophenul, 2,4,5-
Trichlorophenol. 2,4,6-
n-Nitroso-di-n-propylarninc

n-Niorosodipbertylarnine

VOLAIII,ES

uglL

ug/L

ugtL
U8/L

uglL

ugn.

ug/L

ug/L

ug/L

ug/L

ug&l

ug/L

ug/L

ug/L
ug/L

ug/L
ugI,

10 U

9.8 J
10 U

10 U

12
50 U
so U

so u

10 U

10 U

50 U

so U

10 U

2.2 J
10 U
10 U

10 U

10 U

10 U
10 tj

U

J
U

U

IJ

U

I

U

U

U

(I

U

U

U

U

U
LI

20 U
20 lJ
20 U
20 U
20 U

100 l)

100 U

100 U

20 U
20 U

100 U

lVV U
20 U

20 U
20 U

20 U
20 U
20 U

20 U
20 U

10 U

10 IJ
10 U

10 U

10 U

50 U
50 U
50 U

10 U

10 U

SO U

50 U
10 U

10 U
10 U

10 U

10 U

10 U

10 U

10 U

U

U

U

U

U

lJ

U

U

U

U

U

U

U

U

U

U

LI

LI

U

LI

LI

Acctlune

Bnouxtic

Urontudidllrornetharic

Bmrfibrni

BirolKonilIhanc

Butanogic, 2-
Carbon disulfide
Carbon Ictrachloridc

ug/L

ugIL

ug/L
ug/L

ug/L

ug/.

aWL

ug/L

54 J
45 J

100 U

100 U

200 U

500 lU
100 U

100 U

B

U

LI)UJ)

R
U

UJ

22 1
I

5.0 lI
5.0 tJ
to U

25 U
5.0 lU
50 U

U

U

UILI
R
U

2.7 J B

1.0 U U

1.0 l UJ

2.0 U UI.
5.0 U R
1.0 U U
1.0 U UJ



Plum llrook ordnanee Works

M~on toridn Wells Groundwater

Data Summary

Repott Datc: 03/04102 Pw^Ee 3-t of 4S

Location Code:
Associated .Site:

Sample No:
SVa;mple Date:

User Test Grotup
Jaraneler. - ._ __. .rIt Uniifs_

SENWIVOLATILFS

IT-B3GO-BEDGW-001

UASEWiDE
F3D3007

27-SEP-01

Result Qual VQ

IT-MNTA-BEDGW-00I

BASEWIDE

0D3008
03-OCT-01

-ReCsult Qyal W'-

Ill'- I-NTB-ULDGW-001
BASEWIDE

8D3009
28-SEP-01

Result Quqal ZQ

Fr-TN'T'B-BEDGW-001

BASEWIDE
DD3009R

05Re CtQT-u1

-&v4Il Qmal 10_

Isophorone

Methyinaphihalene, 2-

Methylphenol, 2-
Methylphenol, 4-

Naphthalene
Nitroanilinc. 2-

Nitroanilinc, 3-

Nitroaniline, 4-
Nitmbenzenc
Nitrophenol. 2-
Nitrophenol, 4-

Pcetachtlorophenol

'hcnanthrene

Phenol

Pyrcne
Trichlorobenienc, 1,2,4-

Trichlorophenol. 2,4.5-
Trichlorophenol. 2.4t6-

n-Nilrmso-di-n-propylamine
n-Nitrowstniphenylanmine

u wL

ug/l.

uvL

ug/L

ugi
vgiL

ug/L

ug/L
ug/L

ugrL

ug/L

U&qL

ug/L

u&4.

ug/l.

ugL

uWL

UgF,

ugO,

ugtn

10 U U
1t U U

10 tU U

10 U U

10 U U1

50 tU U

50 U U

50 U U

10 U (I
10 U U

30 U U

50 U U
10 U U

10 U O

10 U U

10 U 1)

10 tJ Li
10 U tJ

10 U Uj

10 U 11

10
21
10

to

I

50

50

50

10

10

SO

50

2.8
10

10

10

10

to

10

In

U

U
U

U
U

u

U
U

U

U

i

U
U

U

U

U
U

U

U

U
tU

U
U

U
U

U

U
U

.1

U

Ii

t,

tU

u
U

10 L1 U

to lJ U

IQ U U

10 U U

10 U U

50 U U

50 ll U

50 U UJ
10 U U
iO 11 U

50 U U
50 U LI

10 U tL

10 Li U

10 LI U

10 U tU

10 U U

10 U U

10 IJ U

10 U tj

VOLATILES

Acetone

Hennnc

Bromodichloroincthane

BIromoform

BrUmomethane
Butanone. 2-

Carhon disulfidc
Carhon tclrachinridc

ugt.

url.
ug/L

Ugh.

ugn..

ug/1

UgP.

ugiL

10 IJ R

1.0 U U

1.0 U U

1.0 U lJJ
2.0 U U

5.0 U R

1.0 tU tj

1.0 U UJ

C...

2000
110

200

200
400

1000

200

200

U

3
LI

O

I-i

U
U
U

R
J

U

UI

U

B
U
UJ

3.0 J 1

20 t IJ

2.0 U U

2.0 U lJ
4.0 11 UJ

10 U R

2.0 Ui U
2.0 U UJ -

C .



Pluatns rook'liednauact Works

Monitoring Weils Groundwater

Data Summary

(

Rcporl Dato: 0310402 Pagc 35 of 48

Location Code:
Associated Site:

Sample No:
Sample Date:

IT-TN'IU-UEIXiW-00Z

BASEWIDE
1D3010

27-SEP-01

MK-MWI 7
BASEWIDE

UD3012
Q1-OCT-01

PB-BID-MW)3

BASE WIDE
BD3017

03-OC-01

PI)-BED-MWI4
BASEWIDE

UD3018
28-SEP-01

User Test Group

Paraniwfter _.
SENlVOLATlL.ES

Isophownc

Mcthyinaphthalenc. 2-
Medylphenol, 2-

Methylphenol. 4-

Naphllvalc:c

Nitroaniline. 2-
Nitiumiline. 3-

Nitroaniline. 4-

Nitrobenzcnc

Nitrophenol. 2-
Nitruphenol, 4-

Pentaclolorphenol

Pihcntolhrene

Phendl

Pyrensc

'rIichlooben7enc. 1,2.4-

Trichloroplicnol, 2,4,5-

lrichlorophenol. 2.4.6-
n-Niuroso-di-n-propylaminc

n-Nitrosodiphanyl)aznine

.-- . - .,- IL uniLaL Result Qual Ea- ResqlJ Quti VO_ Result Q gal af O .Reslt Qia VQY

ug/L

ug L

ug/L

ugtL

ug/L
ug/l.

ug/L

ug/L

ugAL

ugIL
ug/L

ug/L

ugiL.ug/L

ug/LUgWL

ug/L

10 U

0 1U

10 U

10 U
10 U

50 Ui

50 U
so U

10 U

10 U

50 U

50 U
10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U

U

U

U

U

U
U

U

U

U

U

U

tU

U

U

U

U

U

U

U

10 U

10 U

10 U

10 U

10 U

50 U

50 U

50 U

10 U
10 U

SO U
50 U

10 U

\O U

10 U

10 U

to U

10 U

10 U

lV U

U

11

U
Ii

U

if

U

U

U

U

U
U
U

if1

U

U

U

U

U

U

10 U

2S

6.6 J

6.9 J

27
50 U

so U

S0 U

10 U

10 U

so U

50 U

1.3 1
12

10 U

lV U

to U

to 1I

10 U

lV U

U

.1

U

U

U

U

LU
U

.9

U

U

U

U

U

250 U

250 U

250 U
250 U
250 U1

1200 U
1200 U
1200 U

250 U

250 U

1200 U)
1200 U
250 U

250 Ii
250 U

250 U

250 U

250 U

250 U

250 U

U

U

UJ

U

U
Ut

U

U

U

Li

U

U

U

U

U

Uj

U

U

U

U

voi.A'rullES

Acetone

Mouncne

Bromodichloroencthanc

Bromororm

11ronomnalintte

Fttnoone. 2-
Carbon disulfidc
Carbon tetrachloride

ug/t.
ug/L
ug/L

ug/L

uigt.

ug/L

2.0 J

1.0 U

1.0 U

1.0 U

2.0 U

5.0 U

1.0 U

B
Li
U

itI

U

R
U

4.0 J

1.0 U

1.0 U

1.0 U

2.0 U

5.0 U)

1.0 U

B
U

U

UJ

U

R
U

1000 U

270

100 U

100 U

200 U
500 11
100 U

R
J

U.1

I.J.

U.J

R

UJ1

ug/. 1.0 U UJ 1.0 U UJL 100 U1 U.)



Plum Brook Ordnance Works

Monitorino Wells Croundwater

Data Sulummry

Report Dnte 03/04/02 Page 36 of 4s

Location Code:
Associated Site:

Sample No:
Sample Date:

User Test Group
Parameter,_. . _ .Frt Uniu-

SEMIVOLATIUMS

Isophoronc UgK.
Mcthylnvplithalenc, 2- ugl.
Mdihvlphenol, 2- tip

Mcthylphenol. 4- ug/L

Naphthalene ug/L

Nitroonilinc. 2- u gL

Nitroanifine. 3- ug/L
Nitrowtilinc, 4- ugiL

Nitrobenzene ug/L
Nitrophenol. 2- ug/L

Nitrophenol. 4- ug/L

Pentnchlorophenol ugil.

I'hennthrene ug/L

MMienol ugA.

I'yrcne ugJL

Trichlowbetzene. 1.2.4- upL
'Irichlorophenol. 2.4.5- uglL

Trichkwophenol, 2,4,6- ug/L

n-Nitrofo-di-n-prmpylsnine ugll.

n-Nitrosodipheiiylaminc ugh.

PU-BED-MW 14
BASEWIDE

13D301 SR
054)CT-01

PB-BED-MW I5
BASEWIDE

BD3019

09-OCI-OI

PB-B3ED-NMW6
I3ASE WIDE

13D3020
10-OuT-0l

PrB-BED-MWI 7

BASEWIDE
BD3021

03-OCT-01

Result Qual VQ Resltt Qual VQ_ _Result Quol VQ Result Qual IV.

10

25

3.3

4.2

24

50
50

so

10

10

50

50

0.98

12

10

10

l0

10

10

10

U U1

i i

i i

U U

U U
U Ut

tl U

11 1L

U U

11 U

J J

10

64
1.6

1.7

52
50
50

50

to
1o

50

50

5.1

4.6

10

10

10

10

10

10

U lt

9.2
i 1.1

1 2.0
9.2

LI 50

U 50
U so

tl 10

U to

U 50
U 50

.1 0.99

1 2.6

W 10

U 10

U 10
tJ 10

U 10
U 10

U

U

U

U
U

(I

I

LI

it

LI
LI

U
U
Li

'I

L.1

U
UI

U

IU

U

V'OIAI WLES

Acetone

Biromodlichloromethane

B~ronmorbnn

Bromomethnne
Butancine. 2-

Caftbon dimill'de
Carbon ltretrL"'ride

ug/L

ug/L

ugA.

9.4 J B

5.0 Ii I)

5.0 LI UJ
5.0 ll UJ

10 U UJ

25 U R
5.0 U UJ
5.0 lJ ) ,_

( '

170

670

200
200

4(0
1000

200

200

J J

U U

U .1I

U II)

lI R
U Li

U lIl

930 B J
R00 J

50 U U

50 LI UI

100 U U
250 Ul R

50 U U

50 ll li

S7 J £3

100 U LI

100 U U

100 U li)

200 IJ U
500 U R
100 U UI

10 tJ LI)



J
rlutalk15Ho %xidisuant-eIorks

AMnetil'ring Wells Groundwaler
Dalm Sumeamary

Report lDaWC 03AM1012
Page 37 of 4S

Location Code:
Associated .Site:

Sample No:
Sample Date:

PB-BED-MWIS
I3ASE WIDIF

B3D3024
02-MO17-01

PB-BED-MWI9
BASEWIDE

BD3025
04-OXrr-1

Result Qual VQ

PB-BED-MW20
BASEWIDE

I1D3026
26-SEI'-01

Result Qual kV_

'IB-BLD-MW22
BJASE WIDES

BD13027
08-OCT-01

R.-ACElt Qygi -.!
User Test Group

P~aramneter - -
SEAUIVOLATILES

Isuphoronc

Methylitatilhalcric, 2-

Mcihylplcnol. 2-
Mclhylphertol, 4-
Naphllhaceric

Nitroaiulinc, 2-

Nilfoanilinc, 3-
Nilroamline, 4-

Nilrobenzenc
Nitroplienol, 2-

Nitroplhcnol, 4-
Pentachlorophenol

Phicnanthrenc
Phenol

Pyrcoc
Tzichlorobenzene. 1,2,4-
Trichlorophcnol. 2.4,5-
Trichlorophenol, 2.4,6-
n-Nilroso-di-n-propylaminc
si-Nilrosodiphectylarmine

Fit Uuits. Result Qyal VQ.

ug/L
ug/L

uS/L

ug/L

ug/L

ug/L
ug/L

ug/L

ugIL

ug/L

ug/L

ug/L.

111111

ug/L

ugI1L

10 U U

16 J J
2.6 1 J

[.2 I J
3.1 J J
50 U U

50 U U

50 U U

10 u u
10 U (I

50 U U
so U U

10 U U
3.S J J
10 U U

10 u O

10 u U

10 U iJ
10 U u

10 LI U

10

12
10

10

8.6

so

50

so
to

10

so

50
0.U2

l.2

10

to

10

10

10

10

U

LI

U

U

LI

U

U

UI

U

U
U

U
U

U
UI

U

U

U
i

U
U

U

U

U

U

J

J

LI

U

U

U

U

LI

LI

10 U

10 IJ
10 U

10 UJ
10 U

50 Ui

50 U

50 U

10 U
10 U

50 U
so U1

10 U

10 LI

10 U

10 U

10 U

10 U

10 U

10 LI

U

if

U

U
U

LI

U

U

LI

U

U
IJ

U
U
U

U
LI

UI
U
LI

to U ll

1.7 J J

10 U U

10 U U

10 U U

50 Ul U

50 U U
50 U U
to U U

10 U U

50 U U
50 U U!
10 U U1
10 U U

10 U U

10 UJ U

10J U U
10 U U
10 U U

10 U U

Acetone

Brunwilichturwicthant:
Bromororni

Carbon distilfide
Cat bon tetrachloride

ugfL

ug/L

ug/L

u&/L

ug/L

ugAL
ug/L
ug/L

88 I J

100 U U

l1o U U

100 U UJ
200 U II

Soo U R
100 U U
100 U UJ

66

46

33

33

7.9

170

33
33

.9

UI

U
.9

U
U
U

B

UJ

R
U

1.2 J
0.25 J

1.0 U

l.a LI

2.0 lI
5.0 U
1.0 UJ
1.o U

U

UJ

UJ

U

U.

4.8

0.60

2.0
2.0

4.0
10

2.0

2.0

.9

U

LI

u

U

II
.9

U

R

U.



Plum Brook Orednance Works

NMolloring Well~s G;roundwater

D~ata Summary

Rep(wt D)nic: 03/104102 Page 33 o f 48

Location Code:
Associated Site:

Sample No:
Sample Date:

PBI-13IID-MW23
BASEWVIDE

B03028
09-OCT-01

_ Result Qual V'Q

PB-BED-MW24
BASE WIDE

01D3029
09-Ocrr-0I

Result Qual. _LQ_

PRB-BEI>-MW25

BASEWIDE

rlO3030
05-OCT-01

Result Qual VQ.

rIll-BED-MW27

BASEWIDI:
BD3032

09-OCT-01

_Result Qual VQ.
User rest Group

Parameter - -
SEN11VOIATILUS

Isophorone

Mcthyinaphthalene, 2-

Melhylphenol, 2-

Methylphenol, 4-

Nnphlhalenc

Nitronniline. 2-

Nitroaniline, 3-

Nilroaniline, 4-

Nitrobenscnc

Nitrophlnol. 2-
Nitrophenol, 4-

Pentachlorophenol
Phennotllrene

Phenol

Pyrcnc

Tltichlorobenzene, 1,2,4-
Trichlorophenol, 2.4.5-

'trichlomphenol, 2,4,6-

n-Nitroso-di-n-propylarninc

nfNitrosmliphenylaminc

-. Ft- Units

ug/L

ugh.

ugIL.

ug/L

ug/L.
ugiL,
ug/L

ug/L
ug/L

ugn.
ug/L

u PA

ug/L

ug/l,
ug/l,
ug/1,

ugIL

10 U U

22

25

21
21

50 1.1 LI
SO U U

50 U Li

10 U UI

10 U U

50 U U

50 U U

1.3 J J
80

10 U U.)

10 U U

10 U U

10 U U

10 U Li

0.64 J J

10 U

3.6 J
10 U

1o U

2.9 J
SO U

50 Li

50 1i

10 U

10 U

so U

50 U

10 U

1.4 J

10 U

to U

10 U

10 U

10 U

10 U

120 JL

60

40 U

40 lJ

80 U

200 U

40 U

40 U

U

U
U

U

U

U

U
U

II
Li 1

U
)

UJ

U

U

lI
I)

10 U

10 U

1o U

10 U

10 U

50 U
50 Li

50 U

10 U

10 U

50 U

50 U

10 U

10 II

10 Li

10 lU

10 U

10 U

10 U

10 U

Li

LI

U

II

U

U

U)

U

U

U

II

U

U

U

Li

U

U

U

U

10 U

24
10 U

10 U

17
50 Uf

50 U

50 U

10 U

10 U

50 IJ

50 II
14 J

1.3 J
10 U
10 UI

10 LI

10 U

10 U

10 V

U

U

LI

U

U

U

U

U

U

J

Li

LI

U

U

U
LI

VOIATILES

Acettme

llromodichloromethane

Br"Onio0rnl

Itromomobvinre
Itu0tanone, 2-

Cwbtrn disulfide

(cnrbon zetraclilonde

ugIL
g"gil

ugI.,
ugfit

uF/L
tI tch..
ugIL

uign.

1600 J

2100

200 U

200 U
400 UI

1000 Ui

200 U

200 U

U
JI)

UJ1

R

U

Mii

LI

IJ

U
R

U

Li

I.? J

0.37 J

1.0 U

1.0 Li

2.0 U

5.0 LI
0.48 J

5.0 lI

H

U

Uii

R
.1

Lii

210 J B

130 J

180 U

190 tL

360 U

890 U

180 U

180 UJ

I

U

I.i

Li

R
U

3C_.
(..-.



Plunu lbireooLjdutance Works
Mlonitorlng Wells Groundwalcr

Dals Sunmmuasry

Page 39 or 48
Rcpotl ).4c: 03/04/02

Location Code'
Associated Site:

Sample No:
Sample Date:

PBU-NTA-MWI I
BASEWIDE

UD3034
03-OCT.01

I'PB-NrC-MW4

BASEWIDE
iD3043

04-OCI-01

PO-TNTC-MW5
BASELWIDE

U1133035

03-OCrT01

TNTA-BEDGW-001
BUSEWLUE

DD3037
09-Cr'-el

liher Test Group

Parauneter . .
SFMIIVOIrATILFS

Isophorone

Methyinaphlhalenc, 2.
Nicthylphcnol. 2-
Mclhylphenol, 4.

Naphtlhalene

Nitroarulinc, 2-
Niltoatiline, 3.
Nifrosailinc, 4-

Nilrohenzene

Nitioplicnol, 2-

Nitropilenol. 4.

Pcenachlorophenol

Phenaithrcnc

Phenol

PyretC

Thichlorobunzsnc. 1.2.4-
Trivithwophenol, 2.4,5-
Trichlorophenol, 2,4.6-
n-Nilroso-di-n-propylaninc

n-Nitrosmdiphcnylaininc

.i....._. _ _ F l i

ugtL

ug4.

ugL

ug/L

ugtL

u&A.

'ug/L

uglL

ugtL

uglL

ugtL
ug/L

ug/L

ug/L

ugtL

ug/L
ug/lL

tig/L
ug/L

uWL

R1. esult Q'iqL YQ _Result Qual VQ _Result Quat VQ _ Resltl al VQ _

10 U

0 U

10 U

10 U

10 U

50 U
50 U
50 U

10 U

10 U

SU U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U

U

U

U

U

U

U

U

U
U

U

U

U

U

U

U
U

U
U

Li

to U

10 U
10 U

10 U

10 U
50 U

50 U

50 U

10 U

10 U

50 IJ

50 U

10 U
10 U

10 U

10 U

10 U

10 LI

10 tU

10 LI

U

U)

U

U

U

U

I

U

LI

U

U

I)

U

U

U

U

U

U

10 U U
10 t U

10 U U

10 J U

10 0 U
SO U U

so U U

50 l U

10 U U
10 U U

50 U U

.S U U

10 U U

10 U Li
10 U U

10 U U

10 U U

10 U U

10 U UI
10 U U

100

470

100

9.8

170
500
500

500
100

100

500

500

74

13

100

100

100
100

100

100

U

U

.1

U

U
U.

U
U

U
Uj

3

i

U

U

U

U

LI

U

U

U

J

U

U

U

U

Li

U)

LI

U

U

VtOLA II I.FS

Acclonc

BIcn7tn

Uromodichlo.omcthsanc

Bromohmno

Bronuondlianc

Butanonc, 2-

Camboss disullidc

Calixmi IcIrtwhlorice

ugL

Ug/L
ug(L.

ugtL

ug/L

ug/L
ugOl.

2.S J

1.0 13

1.0 U

1.0 U

2.0 U

5.0 U

1.0 U

1.0 U

13
U

U

UJ

U

R

U

lJI

39 I
5.0 U

5.0 U

5.0 I1
10 U

25 U

5.0 U

5.0 U

B
U

U

UJ
U.1
UJ

g

U

tiJ

3.7 J B 2000
10 U Lu 700

1.0 U U 200

1 0 U U.j 200
2.0 II U 400
5.0 U R 1000
1.0 U U) 200
1.0 U U.1 200

U

U

LI

U

U

U

U

R

3

U

U.t
R

U

UJ



Plum Brook Ordnance Works

Mtonitoring Welt Groundwater

Dlati Snmmtnn

Report Date 03/04/02 Page 40 of 45

Location Code:
Assocaited Site:

Sample No:
Sample Dc tw.

TNTB-BEDGW-003
13ASEWIDE

8D3038
os-crT-ol

_Resntdt Qua!l !'Q .

TNTh-DEDGW.004

BASEWIDE

BD304 1
05-OCT-01

Resuit Qual YQV

TNTC.BEDGW-001
BASEWIDE

0D3042
04-OCT-01

Result Qual VQ
User Test Group

Paroineter . _
SFAIUVOIATIlFS

Isophoronc

McthyInaphithalnce, 2.

Methylphenol, 2-

Methylphenol. 4-

Naphthalcoc

Nilroanilinc, 2-

Nilroanilinc, 3-

Nilroaniline. 4-

Nitruobnzcne
Nitrophcnol, 2-

Nitrophictol, 4-

Pcntachlorophenol

Phenanthrcnc
Plicnol

Plyrene
Trichlorobennene, 1.2.4-
Trichlorophenol, 2.4,5-

Trichlorophenol, 2.4.6-

n-Nitroso-di-n-propylamine

n-Nitrosodiphenylrntine

__ RIt Units_

ug/L.

ug/L
upL,

ug/L
ug[L

ugA.

ug/L

ug/L

ug/L

ug/L

*gtL

ugfL

"WVL

10 U1
10 U

10 U

10 U

10 U

50 U

50 U

50 U

iO U

10 U

50 U

50 U

10 U

2.2 1
10 U

to U
10 U

10 U

10 U

10 IJ

tl

U

U

U

ll

U

U

U
U
U

U

i
U

U

U

11

I
LI

19 U
19 U
19 UJ

19 U

19 U

96 U

96 U

96 tl

19 U

19 U

96 U

96 U

19 U

19 U

19 U
19 U

19 U

19 if

19 U
19 U

Ii

I"i

LI)

lii

U.1

10 U
4.5 J

10 U

10 U

5.2 J
50 U

50 Li

50 U

10 U

10 Ii

50 U

50 (I

10 U
10 lt

10 U

10 U

10 tI
10 L1

10 Li

10 tj

'i

U

U

U
U

U

U
U

U

U
LI

U
LI
U

V OIATIL.ES

Acetonei
t~cnzacn

Bromodichloromcthane

Bromotorn

Bromomethane

tiutnnone. 2-
Carbon disulfide

Carbon tetrartInride

(

ugL
uglL
up/tW

ug&L
Wg/L

ugt..
ug/l.
ugn,

110

17
5.0 U

5.0 If

10 U

75

1.0
5.0 U

'i

Il

(,.

36

1.4 J

2.0 U

20 U

4.0 U

10 U

2.0 U

20 U

I

U

Ili

R
U

U)

54 1
100 l.

100 U
t00 0

200 U

500 U

tlW U

lOo tJ

U

U

U

l.lJ

LIJ
R
U

lil



C.
I'lunt Broo.'Iidnauice Works

Ntonicoring WvtIls Groundwater

Data Summary

RCport Date, 03/04/02 Page 41 of 48

Locationi Code:
Associated Site:

Sample No:
Sample Dale:

User Test G;rouip
uraraneler .. . - . - . . ........ F It Units-..

VOLATILES

Chloto0benzenc ug/l.
Chlortxthane ug/L
(liloiroftr ug/1.

Cltloromethane uig/L
1)ibromochloromczdhaneugl

D)ichlorocfhiauc. 1.1- uW1.
Dichloroclhanc, 1.2- ugh.
DIachlorocthenc. 1.j- uglL
Dichloroctlienc. 1.2- ug/L
Dichloroprepanc. 1.2- ugiL
Dichloropropcne. cis. 1.3. ug/L
Dichloropropnce trans-1,3- ug/1.

Uihylbcnz=n ug/L

rT-AA2-BFDGW-001I

BASEWIDE

BD3004
08-OCT-01

Result Quql 'Q- -

I'r-AA3-BaE.xW-M0
BASEMWDE

13D3005
27-SEPI-01

Result1 QY'i VQ.._

IT-ABG-BEDGW-01
BASE WIDF.

BD3006
28-SEP-01

Result0 Qkul JFQ

IT-AIIG-UEDGW-0I

BASEWIDE

BD3006R
os-ocr-ol

Result QYal VQ

100 U

200 U

100 U

30 J

100 U

100 U

100 U

100 U

t00 U

100 U

100 U

100 U

64 J

500 U
500 U

10o J13

100 U

100 ll

100 U

100 UI
100 U

100 Ul

100 U

100 U

360

U

U

U

J

UJ

U

(1

U

ll

U

UJ

UJ

J

U

U

J

U

U

U

U

U

U

U

l)

5.0 U

10 U

5.0 U

10 U

5.0 U
5.0 U
5.0 U

5.0 U
5.0 U

5.0 LI
5.0 U

5.0 LI

4.0 J
25 L

25 U
2.2 Jin
5.0 U

3.0 U

5.0 LI

II
3.0 U

5.0 IJ

5.0 U
5.0 U

28

U

U

U

U

UW
U

U

U

U

U

UJ

Ul

J
U

U

B

U

U
U

1.0 U

2.0 U

1.0 U

2.0 LI

1.0 U

1.0 tJ

1.0 U

1.0 U

1.0 l)

1.0 lJ

1.0 U

1.0 U

1.0 U

5.0 U

5.0 U

2.0 U

1.0 I.

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

Hlcxauonc. 2.

Methyl-2-pcntanonc. 4-
Miethylene chloride

Slyroic
Tetrachloroethane. 1,1,2,2-

Tefrachloroethcne

Toluene

Trrich3(vocthane. 1.1,2-
ITichloweithene
Vinyl chloride

Xylcncs. total

uW/L

ug/L
ug/L

Ugil,

ug/L
UW

U

U

U



Plum Itrouk Ordnsne Worka

Moniturlng Wells Groundwater
Data Summary

Rcpo1 Datc: 03104/02 Page 42 of 48

Location Code:
Associated.Site:

Sample No:
Sample Date:

IT-BGS-BEDGW-001
BASEWIDE

[tD3007
27-SEP-01

IT-MNTA-BEDGW-00I

DASEWIDE

BD3008
03-OCTr-0

.ReSult Qttnl !Q

IT-TNTI-BREDOW.001
EtASEWIDE

[D3009

2S-Sr-P-0I

Result Qua! YQ-

IT-TNTB-BEDGW-00I

BASEWII)E

RM30091
os-ocr-oi

_Reslt Qua! YQ.
User Test Group

Parameter_
VOLATILFS

II- Unils Res-lt Qual FQ-

Chlorobeniene
Chlonxthane

Chloform

Chlonnmethane

Dibromochlotomclhane

Dichlroethanc, 1.1-

Dichloroethant, 1.2-

Dichlormlbheie. 1.1-

Dichloroeltene, 1,2-

I)ichloroptopanc. 1.2-

I)ichloroptopcne. cis- 1.3-

Dichloropropcnc, trans-l.3-

Ethylbeuzene
I Icxanone, 2-

Methyl-2-pcntanone. 4-

Methvlenc chloride

Styrenc

Ttrachlorociltane. 1,1,2,2-

Teirachlorocthenc
Tolucne

Trichlorclhane. 1.1,1-

Trichkwoctthaic. 1.1.2-

Trichiorocihene
Vinyl chloride
Xylencs. ttal

~tgL
tig/I.

ug/L
ufLug/l
ug/L

ug/L

ug/.
UrA.

ugL

ugn.

ugIL

ug/L
tig/l.

ugL

ug/L
ugtl

ug/L

ugh.

ugtL

ug/L

1.0 U Li 200
2.0 U 1I 400

1.0 U U 200

2 0 U LI 400

1.0 LI IIt 200
10 (i U 200

1.0 U U 200

1,0 U l 200

1.0 U U 200
1.0 U U 200

1.0 U UJ 200

1.0 lU U) 200

1.0 U U 61

5.0 U U 1(000

5.0 U U 1000
2.0 U lI 200

1.0 U U 200

1,0 U LI 200

1.0 U UI 200

1.0 lJ U 140

1.0 U UJ 200

1.0 U II 200

1.0 U 1) 200

10 U Ii 200
1.0 U i 490

U
L

U

U

U

11

U

U

U

U

U

U

U

U

J B

U

U

U

U

U

U

U

U

ll

U

U

U

LI

U

U

U
J

U

U
U1

I

U

U

JI

2.0
4.0
2.0

4.0
2.0
2.0

2.0

2.0
2.0

2.0
2.0
2.0
2.0
10
10

0.50
2.0

2.0
2.0
2.0
2.0

2.0

2.0
2.0
2.0

U
II

U

U

U

U

U

U

U
L

U

U

U
Li

U

ID

LI
LI

U

U

U

U

U

LI

C. .- -



(
I'lum Brooktsdiauct Work,

Mtoniturin W*lBs Groundwater
Data Summisary

Repti4 OaIte: 03104/02 Page 43 of 48

Location Code:
Associated Site:

Sample No;
Sample Date:

Usei' Test Group
Paraincter _fI .Units-

VOLATILES

Chlorobcnzenc ug/L
ChlrocFhaMIc ug/L
Clhko1frm uglL
Chloromethanc EiL
Dibrornochlortnictlianc ug/L
Dichlorocthanc. 1.1- ugtL
Dichloroethanc, 1,2- ug/L
Dichlorecthenc, 1.1- ug/L
Dichlonrcthcne, 1.2- ugIl.
Dichloropropanc, 1.2- ug/l.
Didilowropiolnuc cis-1,3- ug/L
Dichloropwpne, trans- 1,3- ug/L
Etlylbenzenc ug/L
Hexanoc, 2-. uglL
Methyl42-pentatrnonc, 4- ug/L
Methylenm chloride ug/L

IT-TNTU-13EDGW-002

UASEWIDE

1lt)3010
27-SEP-01

-fResult Qaual VQ ,

MK-MWI7

BASEWIDE
BD3012

01-,, Ta01

.....R esult4 QiU I v Q

PB-BED-MWI3
BASEWIDE

BD3017
03-ucr-o

_Re,!sult Qa04l _

PU.UCED-MWI4
BASEWIDE

BD301 S
2S-SEP-01

_Resut Qal VQ

1.0 U

2.0 U
1.0 U

2.0 U
1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

5.0 U
5.0 U

2.0 U
1.0 U

1.0 U

1.0 U

1.0 U
1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

2.0 U
1.0 U

2.0 U.
1.0 U

1.0 U
1.0 U

1.0 U
1.0 ll

1.0 U

1.0 U

1.0 U

1.0 U
S.0 t.

5.0 U

2.0 U

1.0 U
1.0 U

1.0 U
1.0 U

1.0 U

1.0 U

1.0 UJ
1.0 U

l.0 U

U

Li
U
UJ

U)
U
U
U
U

IJJ

U

U

U

U

U

U

W

U

U

U

U

U

U

U
U
tj

100 U

200 U
100 U

200 U
100 U

100 U

100 (I
100 U

100 U

100 U

100 U

100 U

120
500 U
500 U

43 JB
100 U

100 U

100 U

270
100 U

100 U

100 1

300 i
1200

Styrcnc
Tetrachlorocthanc, 1.1.2,2-
1 cirachlortclhenc

Toluene

T1tichlorctllanc, 1,31,1-
1 richlowocilianc, 1.1.2-
Trichloroclicnc

Vinyl chlotidc

Xylencs. lotal

uglL

ugfi.

ug/L

ug/L

uglL

ug/L

ug/L
ug/l.

ug/L



Plum Birook Ordnance Works
P.Initoring WVeI1; Groundwater

D~ats Summary

Rport DalC: 03/04/02 Pnce 44 of 48

Location Code:
Associated Sire:

.Siample No:
Samiple Date:

User Test (;routp

Parameter Fit, Units
VOI1ATILES

PD-BED-MW14

BASEWIDE
BD301SR

05-OCT-01

Result Qual VQ_

PB-BED-MW IS
BASEWIDE

BD)3019

09-COCT-01

_Result Qual VQ

PR-BED-MW16
13ASEWIDE

BD3020
10-OCT-01

Resultl Qual VQ

PB-BED-MWI7
BASEWIDE

BD3021
03-ocr-o-

Result Qual YQ

Chlorobscnzcne

Chlcorue(hanie

ChIowrormt

Chtlommomtane

Dibromnochtworomcthwn

Dichlorocthane. 1.1-

Dichlorocthanc. 1.2-

Dichloroethene. 1.1-

Diclhloroethernc, 1,2-

Dichloropropane. 1,2-

IDichloropropcene, cis-I1.3-

Dichloropropene, trans-I1.3-

LEthylbcnzcnc

I (exanoitc, 2-
Mvcthvi-2-penlanone, 4-

MetICocyn chloride

Slyrecc
Teltrichlormcthanc, 1,.12,2-

Tetrachklouxthene

Trichtlotocthane. 1,1,1-

Tfichloroethstnc. 1,1.2.

Tricliloroethene

Vinyl chiloride

xylefnCt. total

ugfL

ug/L

ug/L

ug/L

ug/L

ugtL

UgA.
ug/L

ug/L

ug[L

ug/L

ugA.

ugfL.

USA,.

5.0 U

10 U

5.0 U
10 tU

5.0 lJ
5.0 UI

5.0 U

5.0 U

5.0 U

5.0 1)

5.0 LU
5.0 U

5.0 U

25 U

25 U)
1.4 JB

5.0 U

5.0 U

5.0 Li

5.0 U1

5.0 IU

5.0 UJ

5.0 U
5.0 U

5.0 U

U) 200 U

UJJ 400 u

UJ 200 U

UJ 400 U

UJ 200 U

UW 200 U

tWJ 200 U

UJ 200 U

UJ 200 U

UW 200 U

UJ 200 U

W 200 II

UJ 150 J

UJ 1000 ll

UJ 1000 U

I 120 J R
UJ 200 I)

Li 200 11

UJ 200 U

(JJ 630

UJ 200 U

UJ 200 U
Dli 200 U

Ui 200 U

IJi MMoo

Ui
U

LI

U
U])

U
U

U

U

Ui)

i
DI

M]

.1
U

IU
U)

50 tJ

100 U

50 LI
100 tj

50 U

50 U

50 U

50 U

50 U

50 U

SO U
50 l1

200
250 0

250 U
52 JR

50 UJ

50 tj
50 UJ

500

50 U

50 U

50 U

s5 U
I 5(K)

100 U

200 U

l00 U

200 U
1o0 U

100 L
100 UJ
100 U

1nn U

100 U

100 11

120

500 U)

500 U

41 JR

100 U
100 tl

o0 1)

810

100 U

100 U

100 U

100 Ui

550

Li

U
U1
U
U

U
Ui

U

I.)

Ui

U

L)

U

U
U

f. Q.



( C
Plum uroo& utadnance Works

Monitoring WVtils Groundwater
Data SUonmmary

f-..

Report Dank: 03104102 Page 45 of 48

Location Code:
AssociatedSite:

Sample No:
Sample Date:

User Test Group

ParvuL .. .__. ___ Fit UnitlJ
VOLATILES

Chlorobenri7xc ug/L

Clilorwelhanc ug/L

Chloroform u&I.
Chloromcthane uglL
Dibromoclhlororucthanm uglL

Dichlorothanm, 1.1- ugtL
Dichloroethanc, 1.2- uglL

Dichlotocthent, 1.1- ugIL
Dichloroclhcnc, 1,2- ug/l.
Dichloropmpanc, 1.2- ug/L
Dichloroprupcne. cis-1.3- u91L
Dichloropropcne, trans-1,3- ugtL

Ethylbknzeu;e ug/L

Ilcxanonc, 2- ug/L
Mcihyl-2-pcntanonc. 4- ugIL
Methylenc chloride uyQ.

PB-BED-MWIS
BASEWIDE

BD3024
02-OCT-01

_Result Qual VQ

PB-BED-MW19
BASMWIDE

111)3025
04-OCT-01

ResulIt Qal VQ_

PB-BED-MW20

BASEWIDE
BD3026

26-SEP-01

Result Qual YQ

PB-BED-MW22

BASEWIDE
UD3027

08-OCT-01

Result Qaw! FQ

100 LI
200 U
100 U

35 J
100 U

100 Utoo U
100 U

t00 U

100 U

100 U

100 U

32 J

500 U

500 U

47 J1B
100 U

100 U

300 U

100 U

100 U

100 U

100 U

100 U

150

U

U

Li

Li

U

Li
Lii
L.)

I
Li

U

LI

U

U

U

U
Li

33 U

67 U
33 U
67 U

33 U
33 U

33 U
33 U
33 U

33 U
33 U

33 U
17 J

170 IU

170 U

30 JBa

33 U
33 U
33 U

21 J

33 U

33 U

33 U
33 U

180

3.0 U

2.0 U

1.0 1.1

2.0 U
1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

5.0 U

5.0 U
2.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 tJ

1.0 U

1.0 U

1.0 U

1.0 U

2.0 U
4.0 U
2.0 U

4.0 U
Z.0 U

2.0 U

2.0 U
2.0 U
2.0 II

2.0 U
2.0 U
2.0 U
1.0 J

10 U

10 U

0.63 J B
2.0 U
2.0 U

2.0 U
1.2 J
2.0 U

2.0 LI

2.0 U
2.0 U

6.4

U

U
U

LU

U
U

U

U

U

B

U

U

U

U

U

U
U

Styrene
Tetrachlorocilvane. 1.1,2.2-

Tctrachlorocthcne
Toluerne

Trrichloroethanc, 3,1.1 -

Ttichlorocthuoc. 1,1,2-

Triclhlorocthcne

Vinyl Chloride

Xylencs. total

ug/L

rag/I
uag/L

uag/L

ug/l,

uag/L

ug/h.



I'lum Brook Ordnance Works

Monitoring Wclls Groundwater
Dhata Summarv

Rqell) Datc. 013/04/02 Page 46 of 4S

Location Code:
Associated Site:

Sample No:
Sample Date:

I'B-13ED-MW23
UASEWIDE

BD3028
O9.osr-Or

PD-BED-MW24

BASEWIDE
BD3029

09AX-I r0

Reslt Q T.l VQ.

PB-BED-MW25
BASEWIDE

D31)3030
05-OCT-01

Resltlt Qut/a _Q.

PU-BEI)-MW27
BASEMWDE

13D3032
09-OCT-01

Reslt :Qual VQ_

User Test Group

Parameter .-
VOI .ATI1AAN

Chlorobenzene
Chloroethane

Chloiofmr

Chlorontelhane

Dibrunuchloromethanc

Dichlorncthanc. 1,1-

Dichlotocthanc, 1,2-
Dichloroethenc, 1.1-

D)ichloroeihene. 1.2-

Dichloropropane, 1,2-
Dichloropropene. cis-1,3-
I)ichloropropenc, Irans- 1,3-
EtLylbenzent

llexatnone. 2-

Methyl-2-pcntanonc. 4-

Mcthylenc chloride
Styrene

Tetrachloroclhanc. 1,1.2,2-

Tcirachlotowficne

'Toluene

-Trichlorocthane. I, 1,1 -

Trichloroclhane. 1,1,2-

Trichloroethenc
Vinyl tchloride

Xylcncs, Iotal

Flt units- Result Qual .,'Q-

ugIL

ug/L

ug/L

tug/L
ig/l,

ug/L

tOWL

ug/L

toWL

ug/L

ug/L

ugL

ug/LufL

ug/L
ug^l,

ug/L

ugIL

ugWL
tug/L
ugi'L.

ugfL

ugn.

200 U
400 U

200 U

400 1.1

200 U
200 L.

200 tl

200 U
200 U
200 U
200 U

200 11
190 J

1 000 U

1000 U

160 J B
200 LI
200 U

200 U

910

200 U
200 U

200 U

200 U

1300

U

U
(,I
Ij

II

IJJ

U

U

U

UJ

US

UJ

1)

U

U

II

LJI

Uj

U)

40 U

80 11

40 U

80 lJ

40 U
40 Ul

40 U
40 U

40 U
40 U
40 LI

40 U
19 J

200 U

200 U
21 JB

40 U

40 U

40 U

5S

40 U

40 U
40 U

40 U

110

l
II

U

1)
U
U

U

U

U

U

U

i
J

US

LI

U
U

ll

1.0 U

2.0 II

I.A

20 U

1O U

1.0 1!

1.0 U
1.0 U

1.0 U
1.0 U
1.0 LI

1.0 LI

0.22 J
5.0 U

0.30 J

0.30 JB
1.0 U

1.0 LI

1.0 I)

0.80 j

1.0 U

1.0 U

1.0 IJ

1.0 U

1.5

U

U11

U

W

U

UJ

U
U
U.
U)

US
S

U
Si

13

U

l.1

US

IO U

360 UI

ISO U

360 U
180 IJ
IR0 I1

180 UI
ISO U

180 U
lSO II
ISO U
180 U
100 S
R90 LI

890 U

98 )I1

lXO U

ISO UI

ISO IU

120 J

180 U

180 1U
lSO U

10 it

5O

U

LI

U

it

U

U

U

U

I)

U

I)

US

-li

U

U

U

J

U
U

U

IJ

U.

II

ii1

Ui

U

UJ

U

C (Q..



(
I'luan Blrooku jrdntae Worlks

Moniitoring Welk Groundwater

Dats Suminary

( ..

Report Uatc: 03/04/02 Page 47 of 4R

User Test Group

Paraieter-____
VOLATILES

Chmlorobcnzncc

Chwothallne

Chlooform
C.,Ioroinclhbmc

Dibronochloroonethane

Dichloroclhanc. 1.1-
Dichloroctlianc. 1,2-

Dichloroethenc, tll-
Dicbloroethem, 1.2-

Dichloropropane. 1.2-
Dichlotoprmptne. cis-l .3-
Dichloropropnc. Itan- 1,3-

EUthylbenzenc

Hexanone, 2-
Mcihyl-2-pentanone. 4-

Methylene chlorite

Styrcc
Tctrachlorocilianc, 1.1.2.2-

'Fetrachloroelhenc

Ioluclsc

Trichloroethanc. 1.1,1.
1 richloroelhanc,. I .1.2-
'Trichlnroethenc

Vinyl chloride
Xylencs, total

Location Code:
Assoiated Site:

Sample No:
Sample Date:

- Fit L/inus .

ug/.
ugtl.
ugA.

uglL
uglL

ug/L
ug/L

uglL

ug/L
us/I.

ugfL

uglL

ugIL
ug/L

ug/L
ug/L

ug/L

ugh'L
ug/L
ug/L

uglL
uotL

PB-TNTA-MW I I
BASEWIDE

BD3034
03-Ou T -01

Result Quol V•Q

PB-TNTC-MW4
BASMWIDE

BD3043
040CT-01

Result Q1iui fEQ

PB-TNS1C-MW5

BASEWIDE

BD3035
03-OCT-01

Reasult Qlg !Q

T'TA-BIEDOW-00l
BASEWIDE

BD3037
09-OCT-01

Resutlt QtjL .VQ.

1.0 U

2.0 U
I.e U

2.0 U

1.0 U
2.0 U

1.0 U

1.0 U

1.0 uI

1.0 U

1.0 U

1.0 U

1.0 U

5.0 U

5.0 U

2.0 U
1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

5.0 U
10 U

5.0 1)

10 U

5.0 U
5.0 LI

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U
25 U

25 U

1.5 JB
5.0 U

5.0 U

5.0 U

5.0 U

5.0 U
5.0 U
5.0 U

5.0 U

33 J

1.0 U

2.0 U
1.0 U

2.0 lI
1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

5.0 U

5.0 U

2.0 LI
1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 Ii

200 U

400 U

200 U
40l U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

240

1000 U

1000 U

330 J B
200 U

200 U

200) U

730
200 U

200 U

200 U

200 U

1400

U

u

u

uj

u

u

uJ

uj

ul

LU

U

U
US

u

U

U

u

u

US



Plum Brook Ordnsnce Works
Mlonitoring WVells Groundwater

Dala Summary

Re rt Dnate 03104/02 Page 41t of 41t

Location Code:
Associated Site:

Sample No:
Sample Date:

TNT1-BEDGW-003
BASEWIDE

1D3038

08-OCT-01

TNTDB-BEDXGW-004
BASEWIDE

BD3041
05-O1--01

Resudt Qyal EQ.

TNTC-BEDGW-001
BASEWIDE

11)3042
0o-oi

_Result Qual VO

Ufser Test (Group
l'aranmeter

VOLhTILFS
E/t Units- _ Resul Qual vQ

Chlorobenzene

Chloroethanc

Chloroforni

Chloromwthithe

Dibroniochloromethane

Dichloroethanc, 1.
D)ichlorocthaie, 1,2-

Dichlorocthene, 1,1-
Dichloroctlhene, 1,2-

Dichloropropane, 1.2-

Dichloropropene, cis-I .3-
Dichloropropene, trans-1,3-
Ethylbenw.nc

Ilexanone, 2-

Mcthyl-2-pcntatone. 4-
Medtylene chloridc
Slyrene

Tclrachlorocthanc. .1,2,2-

Tetrachloroethcnc
loluene

Trichloroethane. 1.1.1-

Trichloroethanc, 1,1,2-
Trichlornethene

Vinyl chloride

Xylcnes. total

ugtL

up.
uogL

ugL
ugtL
ug/.

ug/l.

ugfL
ugL
ugtL

ug/L

ug/L

ug/L

uPA

WIL

ugfIL

uA.

ugA.

ug/L

ugIL
ugL

ig/tL

ug/L

ugA.

uigL

5.0 U

10 U

5.0 U

10 U

5.0 U

5.0 U

5.0 U

5.0 U
5.0 U

5.0 U

5.0 U

50 UJ

5.0 U
25 LI

25 U
1.5 JiB

S.0 U

5.0 U

5.0 lJ

5.2
5.0 U

5.0 U

5.0 lJ

50 U

5.0 U

U

U

UJ
I)

UJ

UJ

U

IlJ

Ul

1J

U

I}
Ii

LI

U
Ili

I'

U
u

u

2.0

4.0
2.0

4.0

2.0

2.0
2.0

2.0

2.0

2.0
2.0

2.0
2.0

10

10

0.50

2.0
2.0

2.0

1.3

2.0
2.0

2.0
20
2.0

U

ll
U
U

U

U

I.

u

U
LI

lJ

ll

U

U
U

u

in
U

(I

U
U

U

UJ

UJ

UU

U)

U
Ul

U

n

LI.

UJ

UJ

u
U)

U)

U

II

LI.

U

Li

100 U

200 U
100 U

200 tl
100 u

100 U

100 U1

l0O U

100 U

100 U

100 U
I U lI

22 1

500 U
500 U

160 J 1
100 U

100 U

100 u

100 U

100 U

100 lU

100 U

RO U

190

U

'LJ

U

U

UJ

U

U

U

U

UJ

I

Ii
U

U

U

UU

LI

U

U

U
If

U

(,,' f'



Plums USr.of dance Works (
Mltolsloring Wells (Groundwater

Data Summnary

Report L)atc: 031/04i02 
Page I r 2

Location Code: PB-BrED-MWl6 TNTA-BED(XW-0OI
AssociatedSite: BASEWIDE BASEWIDE

Samtple No: Fp7002 FP7001
Sample Date: 10-M r01 OSOCT-U0

User Test Group
Paraineler -. FiT LlnjiJ , Result Qual VQ_ Result Qual VQ

RANGE OJUGANICS

Dicsel Range Organics mg/kg 4800 31000
Gasoline Range Organics mg/kg 52000 160000

VOlAlILES

Acetonc mg/kg 30 J B 500 U U
Uen.tnc mg/kg 25 J J 89 J J
Bromodichloronmeihanc mg/kg 30 U U 120 U U
Bromoforni mg/kg 30 U U 120 U U
Brmmomoehane mg/kg 62 U li 250 ( U
Butantone, 2- mg/kg 120 U U 500 U U
Carbon disulfide mg/kg 30 U U 120 U U
Carbon tetrachloride mglkg 30 U lU 120 IJ U
Chlorobcnzcnc mg/kg 30 *1 U 120 U U
Chlorocthanc mg/kg 62 U U 250 U U
Chloroform mg/kg 30 U U 120 U U
Chlorocicthanc mg/kg 62 U U 250 IJ U
Dibrumlochlronicthanc mg/kg 30 U U 120 U U
Vichloroctlhanc, 1.1- mg/kg 30 U U 120 U U
Plichlorocmlane. I,2- mg/kg 30 U U 120 U U
l)ichlorocthene, Il- mg/kg 30 U U 120 U U
Dichloroethene. 1.2- mg/kg 30 U lU 120 U U
Vichlotopropane. 1.2- mg/kg 30 U U 120 U U
Dichloroprwpnc. cis- 1.3- mg/kg 30 U U 120 U U
Dichlotopropcnc, trans-1,3- mg/kg 30 U U 320 U U
Ethyllwicniecle mg/kg 200 680
I lexanone, 2- mg/kg 120 U U 500 U U
NMthyl-2-pentanonc. 4- mg/kg 120 U U 500 U U
Medtylcne chloride mg/kg 42 B 210 B
Sl-TCeiC mg/kg 30 U U 120 U U
Tetrachloroclhane. I,1.2.2- mgtkg 30 IU U 120 U Li



Plum Brook (Ordwi nee Work.s

Mlonitoritng Vells Groundwater

Dta Summary

Report Date: 031/04/02 Page 2 of 2

Location Code:
Associated Site:

Sample No:
Sample Date:

Orer Test Group
Parameter__ __ Fit. Uilits_

VOL A ILF.S
Tctraichhlroethcne mg/kg

Teluene mg/kg
Trichlowdchnar. 1,1.1- mghg

Trichloroethane. 1.1.2- mg/kg

Irichloethcrne mg/kg

Vinyl chloridc mgtkg

Xylenes, total mg/kg

'B-BED-MW 16
BIASEWIDE

FM7002

i o-ocrx-oi

_RestWlt Qual 'Q_

30 U U

120
30 U U

30 Li U
4.6 J 3

62 IU U)
1600 H

TNTA.IrEDGW-001

BASEWIDE
I'P7001

08-OCT-01

Result Qual VQ

120 UL U

610
120 O U

120 U U
120 U) U

250 U U

3800 B

(, C: .I,



APPENDIX K

DETECTED HITS SUMMARY EXCLUDING "B" QUALIFIERS

KtNZTOoo,2M~rf~TFxT.r)Oc'3I2'I2\9:24 AM\



(R e

Keport V~lte 03/04/02

f
Plum brook mrdncne Vorks

Direct Push Groundwattr

Itctemd litis

rK-

Page I of 2

Location Code:
Associated Site:

Sample No:
Sample Date:

TNTA-DPI4
llASEWIDE

RA13014
02-AUG-01

IWTA-DP21

BASEWIDE

RA1021

01-AUG-01

'I'NV'H-DPO2

BASEWIDE

BB3002
06-AUG-0t

TNT3-DPO3

BASE-WIDE

B13003
01-AUG-01

User Test Group
Parameter __ . .... ..

EXPLOSIVES

Anino-2.6-dinitrotolucfC, 4-

Amino-4.6-dinilrotoluenc. 2-

Dinifrotolunc, 2.4-

Dinifrotoluene. 2,6-

Nitrotolucnc. 2-

Nitrotoluenc. 3-

Nitroliluene, 4-

'Itinilrotoluene. 2,4,6-

Fit Units...

ug..
ug/t.

ugIL

ug/L

ugn.

g10,

ug/L

ug/L

Result Qtal V!Q_ Result Qual LV2 Result Qual 1Q,-- Result Quqd VQ

3.9

4.3

9,5

4.9
24

nv
nv

nV

1.3 v

3.1 nv
4.1 Av 0.14 J nv

VOLATILS

Acetone

Catrbon disulfide
Chioromorm

ugIL
uglL

ug/l.

R.6 J nv 17 J nv 10 J Av

1.0 I Av



Plum Brook Orduencc Works

Direct Push G roundwoler

Defecled hits

Rcpor D)atc. 0.304/02
Page 2 of 2

Location Code:
Associated Site:

Sample No:
Sample Date:

TNTC-D)PI3

HASEWIDE

BC3013
01-AUO-01

User Test Group

L'araielier. . . ...........
EXPLOSIVES

Amino-2,6-dinitrloluene, 4-
Amirnh4.6-dinitrotoluene, 2-
Dinitrotoluenc, 2.4-
Dinitrotoluene, 2.6-

Nilrotoluenc, 2-
Nitrotoluenc, 3-
Nitrotoluene, 4-
lTrinitrotoluene. 2,4,6-

Lltt Lnits_ Result Qual VQ

ug/L . -

ug/. . . -

ug/L . - -

ugn,/I

ug/L . -

ug/L

ug/L . -

ugl. . -

TNTC-DP19

BASEWIDE

BC3019
06-AUG-01

Resait Qqjl EQ-

4.0

VOLArILES

Acetone
Carbon disulfkde
Chloroform

ug/L

ug/L

ugAL

S.i i nv

0.75 J nv

C,



f
l'lum Hroo'-. .dnaurce Works

Solls

Deiected Ilits

( _

Report D)ate: 03/06/02
Pugc I of 12

user rest Group

Pararnfleer---...-.. . . _ _

EXPI.OSIVFS

Amino-2.6-dinitrololucnc. 4-
Amino-4,6-dinilrotoluenc. 2-
Uinitrohcnzen. 1.3-
Dinitroioluenc, 2.4-
I)initrotoluenc, 2.6-
Nitrtoluene, 2-
Nitrotoluene, 3-
Nitrotoluene. 4-
frinitrobcnzene, 1,3,5-
Trinitrotoluenc, 2,4,6.

Location Code:
Associaed Sile:

Sample No:
Sample Dale:

Sample Depth:

LUnits__

mglkg
mg/Lg
mg/kg

mg/kg

me/kg
mg/kg

mg/g
mg/kg

IPIRP-DPO3
FASEWIDE

BDOOWI
27-SEP-01

4.3 -4.8

PRRI'-DPW3
BASE-WIDE

BD0002
27-SEP-01
11.0 -12

.-Result Q!al VQ Result Qual VQ

PRRP-I)PI 0
BASSEWIDE

HD(K)03
26-SEP-01

8.4 - S.9

_Resul Qual VQ

3.3
12

1.3

PRRP-DP I0
HASEWIDE

1300004

26-SEP-01
10.5 - 12

. Result Qual VQ

9.3
26

2.9

4.6
14

0.064 J
0.48
0.48

31 1.0 18 25

(;F.N CHIII MISTRY

% moisturc

LEACII-EXP

Amitio-2,6-dinitrololucnc, 4-
Amino-4,6-dinivrotoluenc, 2-
Dinitroben7cne, 1.3-
Dinitrotoluene, 2.4-
Diniroioiticne. 2.6-
Nitrotoluenc. 2-
Nitrotoluene, 3-
Nilrololucne, 4-

Irinilrohcnzent. 1.3.5-
l rinitrotoluen. 2.4.6-

Pcrcent 19.3 20.0 17.5 22.2

usti.

ugl.

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L
ug/L

160
430

(6

13

780

MLIE'ALS

Alummumn
Antimony

Arsenic

nmg/kg

mig
mg/kg

8820

5.4

9820
0.55 B
9.0

10700 J

0.60 B J

11.6 1

13500 J
0.71 R J

IK3 J



rinn Branok Ordusnce Works
,;Oils

Detfretd l1it i

Reporn l)te 3/06/02 Papc 2of 12

IUser Test Group

Parameter
EXPIM)SIVES

Amino-2.6-dinitrololuene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitroben7cnc, 1.3-
Dinilrololuenc. 2.4-
DinitrotoIuene. 2.6-
Nitrotoluene. 2-
Nitrotoluenc, 3-
Nitrotoluene, 4-
1'rinitrobcnzenc, 1,3.5-
Trinitrotoluene. 2,4.6-

Location Code:
A.ssociated Site:

Saraple No:
Sample Date:

Sample Depth:

Units . .

mg/kg
mg/kg

mg/lkg

mgtlkg
mg/kg
mg/kg

mt/kg
mg/keg
mg/kg
mglkg

PRRP-DPI I

DASEWIDE

B3D0005
26-SEP-01

2.6 -3.1

Result Qual VQ

I.1

I.1

0.062 J
1.3

0.57

0.20 * I
1.4

I'RRP-DPI I
BASEWIDE

BD0006
26-SlP-01

11.0 -12

- Result (u! OL JQ

0.27
0.16 J j

1.1

0.91
0.25

MrTA-SOO12
BASEWIDE

UD0007
26-SEP-01

.5 - 1.5

Result Qual VQ

4600
5600

TNTA-.S00 12
BASEWIDE

HDOOOS
26-SEP-01

4.0 -6

Res it Qua! VQ

I.. .. .Qra Q

8.0
6.5

5.2
0.23 J J

CEN CIIETMlSTRY

% moisture Percent 13.0 21.S 10.4 9.3

LEACII-EXP

Amino-2,6-dinitrotoluenc, 4-
Amino-4.6-dinilrololuene. 2-
Dinitrobenzene. 1.3-
Dinittodolucne, 2.4-
Dinitrotolucne. 2,6-
Nitrutoluene. 2-
Nitrotolucnc. 3-
Nitrotoluene, 4-
rrinilrobcn7cne, 1.3,5-
'rinitartoliene, 2.4.6-

ugFA,

ug/L

ugtl.

ugtl.
ug/L

ug'L
ugl.

ug/I.
ug/l.

ug/L

140000 U
I I (t1O0 57

26 J I
17000

I E'TALS
Aluminum

Anricvonv
Arsenic

mg/kg
:ng/kg
mg/kg

8410 J

4.7 J

7960

6.7

J 3080

6.6
J

3370
0.61 B

9.8
J
3

( (2, Qg,



f' C,'I
Plum BrooOktdusnce Works

Dcetcted Iflts

.

Kcivri Dute: O)0N02
Page 3 or 12

User Test (rottp

Parameter
EXPLOSIVES

Amino-2,6-diiiirotlolumne. 4-
Amniio-4.6-1inikIdolunc. 2-
Dinilrobmnzcnc. 1.3-
Dinittotoluent. 2.4-
Dinitrotoluenc, 2,6-
Nitrotoluenc, 2-
Nitrorolucnen 3-

Nitrotolucien. 4-
Trinitroben7cne. 1.3.5-
I rinilrotoluem, 2.4,6-

Location Code:
Associated Site:

Sample No:
Sample Date:

Sample Depth.

Units

mgtkg
mg/kg
mgfkg
mg/kg
mg/Ag
mg/kg
mgtkg
mg/kg
mg/kg
mg/kg

IN I A-SrX)8O
BASEWIDE

ID10009
26-SEP-01

.5 1.S

lNTA-SO080
BASEWIDE

BDO)0012

26-SEI'-01
8.0 - 10

IrNTB-SS295
BASEWIDE

BD10013
27-SEP-0V

.0 - I

Result Qual VQ Result Q-aI YQ _ Result Qual VQ

130 J J

12000 J

2.3
2.4

2.8
2.0

2.7

TN IU-SS295
BASEWIDE

131)0014
27-SEP-01

2.5 - 3.5

Result Qual VQ

0.3S
0.43

0.54

0.40

0.55260

GEN CIIENIIST RY

% moisture PCrCent 12.9 11.0 21.9 19.4

I,EA('Il-EXI'
Amhto*2.6-dinitrotoluene. 4-
Amino-4,6-dinilrotolucne. 2-
Dinitrobenzene, 1.3-
Dinhrotoluenc. 2.4-
Dinitrutulucnte. 2.6-
Nitrouiolucne, 2-
Nitrotoluene. 3-
Nim dohlenc, 4-
Triiiiirobenivne. 1,3.5-
ITrinifrotoluene, 2.4,6.

ugtL
ug/L

ug/L
ug/l
ugIL

ug/L

ug/L

uglL
ug/L
uglL 80000 4400

MNE'ALS

Aluminum

Antimony

Arscnic

mg/kg
mlg/g

mg/kg

3680 .J

3.0 J

11200

8.2

J 6040
1.g 11 j

1289

1l10

1.2 B
17.0

J



Pluml Brook Ordninece Works

Deotted llin

RMplrt TDalc 03/06/02 P~tg 4 of 12

User Test Group

Parameter .. . . .
EXPIlOSIVF.S

Amino-2,6-dinritvmuene, 4-

Amino-4,6-dinifirotoluene, 2-
Dinitrohefcne, 1-3-
Dinitrotoluenc. 2,4.

Dmnitrotoluene, 2,6-
Nitrotoltnenc. 2-
Nitrotolurene. 3-
Nitiotolnen. 4.
1 rinitrobvnzcne, 1,3,5-
Trinitrotoluene, 2,4,6h

Location Code:
Associated Site:

Sample No:
Sample Dale:

.Sample Depth:

Units-_

mgtg
mg'k-g
mg/kg

mg/kg
mg/kg

mg/kg
mghg
mg/kg

mglkgmog

TNI B-SS375
BASEWIDE

13110015
27-SEI'-01

40 -6

'I NI1-SS375
BASE WIDE

27-SII'-0I
4.0 *6

TN'I'CS(I)066

BA-SEWIDE
BDO017R
02-Ocr-m

2.5 -3.4

l1N l'C-S0066

BASEWIDE
HD001 SR
02-Ocr-o0

8.0 - 10

Re.sult Qual VQ Result Qual VQ Result Qual VQ -- Result Qual VQ

0.12 J J - -
o I 3 I - -

2400
150o

'I50 U U

2100
630

0.23 J
0.09 .1

0.59

0.33

3100 2200

GEN :IIEtMISTRY
% moisturc

LEACII-EXP

Amino-2.6-rlinitrotoluene. 4-

Amirto-46-dinilrotolucne. 2-

Dinitrobenzene. 1,3-
Oinitrotoluenc. 2.4-
Dinitmnoluene, 2.6-
Nitrotoluene, 2-

Nitrwtoluene. 3-
Nirotoliicne. 4-

'I'riniiruben,.cne. 1,3,5-
I rinitrotoluenc. 2.4.6-

Percent 9.7 6.2 4.7 13.4

ug/L

ug/L
uol.
ugL.

Ugn

ogt,'.
tlgfL

ug/L
ugtL

ug/l.

10000 1

74000

7M1

84000 I

24000

30 I .J

77000

MEIALS

Aluminutm

Antinmony

Arsenic

ng/kg
mgkg
mg/kg

2850
0.84 n
34

1900

2.9

42X)1 631)0 J3

(. (2 (......



(
PIlum Broo lnance Works

Soils

f'
Detected Ilits

Rcpor Datc; 03/106/02
page s ori2

Location Code:
Associated Site:

Sample No:
.Sample Date.

Sample Depih:

IN 'C-.S<123

BASEWIDE
13Dt12)21R
O2C'T-OJ

4.0 -6

TNhIC-S0123

BASEWIDE

13Ps0022R
02-XOT-OJ

.6.0 -7

e-sult' Qual Y[Q

WAR i'.DP09
BASEWIDE

13D0023

27-SL:1'-01

4.0 -4.9

Re.sult Qual VQ

li(er Test (;roup

Parameer- . ..
EIPLOSIVES

Amino-2.6-dinilrtoluenc, 4-
Amino-4,6-dinitrotolucnc, 2-
Dinitrobcrwe.x. 1.3-
D)initmtoliuene. 2.4-
I)initrotolucnc, 2,6-
Nitrotoluene. 2-
Nitrotolucne. 3-
Nitrotoluiene, 4-
I'rinifrtbenzenc, 1.3.5-
rlrinilrololucet, 2,4.6-

Units. R esult QUU! VQ

mg/kg
mg/kg

mg/kg
mr/kg
ntig/k
mg/kg

Cg/kg

mg/kg
mghkg
mg/kg

3.7
2.5

0.67

2.4

0.30

6.5

WARP-Dp09

BASEWIDE

t1DU024

27-SE-.03
11.0 -12

Result Qual VQ

0.16 J J

0.11 1

0.31

2.7

0.27

1.7

33
iS

4.0
0.80 J

2.4
0.50 J

4.0

0.71
0.35

lO

GEN CIIENIISTIY

% moisture

LEACII-EXP

Amino-2,6-dinitrotoluene, 4-
Amiro-4.6-dinitrotoluenc. 2-
D)inifrtocnzcnc. 1.3-
Dinitrotolucnc. 2.4-
Dinitrotoluene, 2,6-
Nifrotoluenc. 2-
Nitrotoluene 3-

Nilrololuenc, 4.
Trinilrobecrinn 1.3.5-

'I rinilro(olucne, 2,4.6-

M1ETAIS

Alumimim
Antimony
Arsenic

Pcrccnt 8.2 13.0 21.6 23.4

ugn.

gnA.

ug/I.
ug/l.
ug/L

ug/L

u:g.
ugn.

67
44

25 J

140

J 580
420
210

28 J
74

60

mgtkg
mg/kg
mg/kg

3950 J 4970 i 6980 9320

12.76.1



Plum IBrook O,-dnxnce Works

Seilis

Rcort D)atc: 13tl6/t)2 Page A of 12

Location Code:
Associated Site:

Sample No:
Sample Dote;

S9ample Depth:

Units-

WAgP-DPi3

SASE WDE
BD0025

27-SEP-01
4A1 -5.1

Reslty Qual FQ.

WARP-DII13
13A&SEWIDE

UIX0028

27-SEP-01

11.0 -12

WARP.-1r 6

BASEVWDE

UtD0029R
02-OCT-01

3.5 -4

WARP-DI' 16

BASE WIOE
BDO03OR

02-OCT-01
11.0-12Us.ver Test Group

Paraeteer.. . .. . ._
EXPLOSIVFS

Amino-2,6-dinitrotoluenie, 4-
Atninor4.i-dinitrotoluenc, 2-
D)initrobcnicne. 1.3-
Dinitrololuene. 2.4-
Dinitrotoluenc, 2,6-
Nifrotoluenc. 2-

Nitrololuene. 3-
Nitrotoluene, 4-
Trinitrobetrvene, 1,3,5-
Trinitrololuene. 2.4.6-

Resutel QraL VQ _ResultRt Quat VQ Result l IQ

mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kgmrog

mg/kg
mg/tg

0.29

2.4
6.5

0.64 J J

0.052 J J
0.033 3 J

016 J I II 1.6

GEN CIENIISlTRY
% moisture

L.EACII-EXP

Amino-2.6-dinitrotolucnc. 4-
Aminu-i.6-dmitrotoluenc. 2-

Dinitrotberene. 1.3-
Dinitrotoluene. 2.4-
Dinitltnolueric. 2,6-
Nilrotolucnc, 2-

Nilrotoluenc, 3-
Nifrotoluene. 4-
Trnitnirticnzcne. 1,3.5-
Trinitrotoluenc, 2,4,6-

Percent 13.0 22.0 13.9 26.0

ug/L
Ugfl,
ugfL

ug/L
ug!L

ug/l.

ug/1.
ug/L

51
46
26 J J

110

23 J J

MIETALS

Aluminum
Antimony

Arsenic

mg/kg
mg/kg
m-/kg

4340

2.6

114M0
0.64 n 1
2( 3

1070(0
0.56 t3
103

I 12500

6.R

J

(. C. (



( I'lum Uro.k , adsane Works

Soils

lortecled llili

Report Date: 03/061/2 Page 7of 12

Location Code:
Associated Site:

Sample No:
Sample Date:

Sample Depth.

__ U Jlnits

User Test Group

Parameter .. .. _ _ .

IMIETALS

larium

Bcryllium
Cadmium
Calcium
Chromium
Cobalt
copper
Iron

Lead
Magnesium

Manganese
Mercury

Nickel

Potassium
Selenium
Sodium

I hallium
Vanadium

Zinc

mg/kg
mg/kg

mg/kg
mg/kg
mglkg

mgkg
mg/g
nmg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mng/kg
mg/kg
mg/kg
mng/kg

mg/kg
mag/kg,
mg/kg

PKRI'-DP03

BASEVWIDE

27-SEP-01

4.3 -4.8

Result Qoal IVQ
flst Qa. . . ....

63.6
0.62
(.13 13 J

20<90
13.7
52 R )

102
16600

9.1
2030

270 1

15.6
591 B J

2930

22 3
43.2

PRPDI'DP03

BASEWIDE

IL)0002
27-SEP-01
11.0 -12

Result QUQ-I jQ

76.5
0.67
0.38 B J

58200

16.2
12.7
25.3

24900
12.7

18100
587 J

30.4
2170

2660

23.3
65.8

PRRP-DPIQ
HASEWIDE

81)0003
26-S1-.'01

8.4 -S9

Result Qual VQ

112

0.16 B J
5700
17.4 J
7.6 J

19.5
25200 j

14.7 J
3220 5
474 J

24.9 J
739

3500 J

I'RRPDrlPO
fDASEWIDE

11()304
26-SEP-ol
10.5 12

-gewItt Qual YQ

103

0.45
14200

21.8

10.9

27.8

32700

14.3

8860

710

13 5

S

S

S

J

35.7
1800

5170

1.1
31.5
X4.4

i
B S

S
S

29.1
56.2 J

VOlA'FIIES

Acetonc mg/kg

Carbon disulfide

LUhvlbnocnc
Tolutne

mg/kg
mg/kg
mg/kg

.34 J D J
1.1 U E R

.(0077 J

.0029 J i

.01078 J J .0089 J J .0011 i i



Plum Brook Ordnante W'orks

Soill

Detcted flits

Itcpww D1)1c ONW0>/r2 Page 8 of 12

User Test Group

Parameter ......... .. _.

NIErAIS

Parium

E3eryllium
Cndmium
(Calciuml
Chromium
Cobalt
Copper

Iron
Lead
Mgnesinum

Manganesc
Mercury
Nickel
pot4assiugn

Selenidum

Sodium
ihallium
VanAdiUm

Zinc

VOLATII.ES

Acetone

Location Code:
Associated Site:

Sample No.
Sample Date:

Sample Depth:

Units-.....

mg/kgt

mg/lg
mglkg
mg/kg
mg/kg

mgfkg
meg/
mgtkg
mg/kg
mg/kg
mg/'Lg
mg/kg

mrog

mglkg
mglkg

*me0
m/kg
mg/kg

PRRP-DPI I

IJASEWIDF

26-SLP-0I
2.6 -3.1

Result Qual VrQ

51.4

PRRP-DPI I
BASEWIDE

nwoo6
26-SEP-01
11.0 - 12

Reslrt QuCal. EQ.

54.0

TNTA-SO012
BASEIWIDE

f1l1"07

26-SEPI-01

.5 - 1.5

Result Quol VQ

24.2

TNTA-SOOIZ
BASEWIDE

HDO(OR

26-SEP-01

4.0 -6

Re-sult Qual VQ

16.3 1` I

8830
13.0

5.5

9.9

14300
9.2

3790
309

38600
13.5

B J 9.4

20.7
J 18700
i 10.2
J 13R00
J 413

J

2430
6.0

10.3
20500

J 43.3

J 796
J 101

3 9.4
425

.3
S

i
I

.3

J

B

146000

5.5
7.0

19.9

26100

10.8

44400
1390

.3

.3

.3

.3

14.1

759

1250

167
48.2

.3

.3

.3

25.2
1540

1480
0.80

19.g

64.2

23.% J
938

155 a

B 3
19.3
65.9

J
99 J

III J

mg/kg

Casbon disulfide

Ithllybentent
lolucnc

mg/kg

mg/g

mg/kg .O 8 .3 . .00098 .3 .0014 J J .0014 J J

(..
(r



(
Ilium lFrugA .. dnrance Works

,Soik

Ihitcttd flits

f

fir^t Dte:tt (0310(V2
Pagc 9of 12

Location Code:
Associated Site:

Sample No:
Sample Date:

Sample Depth:

Uifts.- .

INIrA-.SOUKO

UASEWIDE
SDOO(9

26-SEP-01
.5 -1.5

Rut Qual PQ

'IN A-SOOSO
BASEWIDE

BU0012
26-SEP-0I

8.0 - 10

Re1sult Qual E

16.6 U3 .

TN B-SS295
BASEWIDE

BD0013
27-SIEP-01

.0 - I

I NTIU-S.S295
BASEWIDE

UD31014
27-SEP-01

2.5 - 3.5
User Test (;rouIp

Parumeter
AI E TA1,S

Bariun
Beryllium
Cadmium

Calcium
Chromium
Cobalt

Copper
Iron

Lcad
Magncsium
Manganese

Mcrcury
Nickcl
potassium
Selcnium
Sodium
'Ilallium
Vanadium

7inc

Result Qual VQ1 Result Qual VQ.

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

mg/g
mg/kg

mg/kg

mg/kg
mg/kg
mglkg

mg/kg
mg/kg
mg/kg

mgtkg
mg/kg

mg/kg

41.7

34000
8.U

9780
60.4

3990
177

J3

J 47500
. 21.0

17.2
12.8

J 22900
J 8.0
. 8740
J 512

. 44.6
2900

B J 274

.3

.3

.3

.3

.3

.3

.3

.3

B J

105

0.72

0.50 ll J

8990

47.2

9.5

35.1

lS100

105

2070

419

0.053

26.7

1040

0.50 13 .

1.4

17.0

132

294
1I2

0.41 ii J
4080

9.6
15.2

38.8
28000

18.0
1100

914 J
0.087

51.0
940
0.68
96.7 13 J
2.1

22.7
69.6

9.4

624

73.6

14.5 J
63.4 J

16.9 .J

44.4 J

VOLAIILES

Acclonc mg/kg 4.4 D
6 BE

.R
R

.0079 J J .15 n I
Carbon disulfidc
Etliylbcnzcne
'I oluene

mg/kg

mg/kg
mglkg .OWS86 J j .00074 I J .Ut075 J J .00079 3



Plum Brook Ordnsane Works

.Soh

D)etcfed flits

RrPort D)ate: 03/06/02 Page 10 (of 12

User Test Group

Parameter ............
MIt-:AIS

13arium
leryllit'm

Cadmium
Calcium

Chromium

Cobalt
Copper
Iron
Lcad
Magncriun1

Mangaflnev
Mercury

Nickel
Potassium
Selenium

Sodium
hIallitUI

Vanadium

Zinc

Location Code:
As.ocioled Sile:

Sample No:
Sample Date:

Sample Depth:

Units_.

mg/kg
mg/kg
mg/kg

m/kg
mtgkg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mng/g
mgikg
mglkg
mg/kg

mg/kg

mg/kg

NTRB-SS375

BASEWIDE
BODOOS

27-SEP-01
4.0 -6

INTB-SS375

BASEWIDE
BD0016

27-SEP-01

4.0 - 6

TNTC-S0066

BAISEWIDE
I1tOOI 7R

02-OCT-01
2.5 - 3.4

Resul.t Qal VQ_

TNTC-S0066

BASEWIDE
BD0018 RR

02-OCT-01
8.0 - 10

Result Qqual !Q._ Reslt Qual YOQ Result Qual VQ

14.6 B3

1680
13.2
2.7 13 J
4.9

10400

'9.9
770
129 J

7.4

306 B J

7.9 1B J 51.5 44.9

1210
5.2
2.3 B
4.5

6450
15.1

605
119

6.0
255 H

J

7650
J.4 J
3.2 13
8.2

20200
24.7

2960
529

0.30
9.3

220 B

71300
J 123 J
i 13 0

17.h
16400

J 21.5
J 3620
J3 516

0.059
J 30.1

J 2190

J

J

j
J

J
-

10.9
22.3

7.6
16.7

21.0 J

52.9 J

137 B J

10.1 1

47.3 J

VOAtoLES

Acetonec mg/kg

Carhon disulfide
Fthylben7cne
rlotcue

mgkg

mg/kg
m,/kg

.0088 J .J

.0011 .J J

.017 J J

.00078

.. C-



(
1'lumm firol .v dtance Works

Soils

Detected flits

(C-

Report altc: 03/Ub102 Plage II of 12

Location Code:
Associated. ite:

Sample No:
Sample Date:

Sample Depth:

UnVits

'IN'T'C-.S0123

BASEWIDE
BDO021 R

02-OC7-01

4.0 -6

Resl~l Qual VQ

IN FC-S(123

BASEWID)E
UDW022R

02-OCT-01

6.0 -7

Result Qual VQ

WARP-V)P09

8ASEWIDE
RD0023

27-SEP-01
4.0 -4.9

Re.ul.Qua...)lv-

WARP-DPU9
UASEWIDE

HD)0024
27-SEP01
11.0 -12

,R eslt QOfalt- 'Q

User Tesr Group

Paramneter.. _ . .
MrETALS

Uarium

Bcrylliuim

Cadmium
Calciurn
Chromium
Cobalt

Copper
lIon

Lead
Magnesium
Manganese

Mercury
Nickel

Potassium

Sclenium

Sodium
Thallium
Vanadius

Zinc

mglkg
mg/kg

mg/kg
mgikg
mg/kg
mg/kg
mVg/kg

mglkg
mglkg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mglkg
mg/kg
mg/kg
mg/kg

mg/kg

12.0 U J 43.7 J 49.8

9510

8.2 J
3.1 13

10.6
11600

97.6
644

122

8.2
349 B

10 1

56.2

.023

J 15l00O
J 9.7
J 12.0

15.4

J 21600

J 10.1

J 2620
J 796

j 302

2150

0.22 II J
J 83900

J5 23.2
J 3.8 U 1

10.A

. 12000
J 12.0
J 6410

J 236 J
- 0.044

J 10.7

407 8 1

B J - -

65.4

0.64 B 1

0.23 1B J
2560

16.3

14.2
23.8

24300
10.7

4020
748 J

0.027 13 J
37.7
1250

91.3 11 J

22.0

63.5
.J

251

8.6
75.6

J
.5

16.U
33.3

V'OLATIILES

Acetonc mgikg .03 .53 B I

Carbon disulfide
Elbylbcnzcnc

Tohlcne

mg/kg
mg/kg
mg/kg

.m . j

..0 71 .1 .



Plm Brook Ordnance Wortks

So1li¶

Detected Ilits

Report l)atc 03/10(V)2 r..,e 12 of 12

Locatiott Code:
Associated .Site:

Sample No:
Sample Dowe:

Sample IDepth.

Unit s-.

WARP-DPI 3
BASEWIDE

UD0025
27-SEP-01

4.1 - 5.1

-- Result Qual I'Q -

WARP-DPI 3

RASEWIDE
BD0028

27-SEP-01
11.0 - 12

WARP-DI'16
BASEWIVE

hD0029R

02-ocTr-

3-S -4

WAUP-DPI6
llASEWIDE

B10030R
02-OCT-01
110 -12

Result Qual V(Q
User Test G;rouip

Parameter ... .. ....
METALS

Barium

Bkeryllium
Cadmium

Calcium

Chrnm ium

Cobnot

Copper
Iron
Lead
Magnesium
Maniaenese

Mercury
Nickel
Polassium

Selenium
Sodium
llnullnm

Vanadiont
Zinc

VOl ATILES

Acetone

- Res..t Qual VQ Res.It Qual VQ

mg/kg
mg/kg

mg/kg
mg/kg
mg/g
mg/kg
mrog

mrogmg/kg

mg/kg
mg/kg
mg/kg

mgrkg
mg/kg
mg/kg
mgkg
mg/kg
mg/g
mg/k~g
mg/kg

32.6

0.11 B

974
6.4
5.5 B

4.9
8370

5.7
901
184

0.017 1

7.4
328 B

387 B

12.1
23.3

3

73.5
0.79
0.27 B J

23100
18.7
13 R

23.5
30300

10.6
9230

592 J

36.9
1790

244 B J

102 1 94.9

I

i

6430
16.7 J
14.2

223
26100

13.0
5590

1500

0.021 B

37.9
755

683
071 n

23.3
74.9

34300
j 19.8

J 11.7
18.8

25600
J 9.6

J 10400
1 377

J
1 30.0

2850

630

j 23.9
157.7

J

.1

J

J

J

Bi

26.1
75.7

mgykg .33 J .18

Carbon disuifidc

Fthvlbcnzcnc

Tolocrnc

mg/kg
tmg/kg
mgi/kg

.0013 J

.0038 J

J
.0008 I J

I..



C C"
Plum Brook -. . dnance Works

Moniloring Wclk (;,roumndwter

Detected lilt

r

Report Date: 03t04/02 rPge I of 32

Location Code:
Associated .ite:

Suniple No:
Sample Date:

User Test Group

Paramneter Dr.t Units-
EXPLA)SIMS

Amino-2.6-dinilrotoluenc, 4- ug/L

Amino-4,6-linivrotoluenc, 2- ug/L

Dinitrotolunc., 2.4- ug/L

Dinitrotoluene, 2,6- ug/L

Trinitrotoluene, 2,4,6- ug/IL

IT-AA2-BEDWW-001
BASEWIDE

BD3004
08-OCT-01

I r-AA3-REDGW-001

BASEWIDE

IID3005
27-SEP-01

Il-AilG-BEDWW-01
RASEWIDM

BD3130
28-SEP-01

IT-ABG-BE1XiW-0I

13ASE WIDI:

BD3006K
os ocT-01

_Result Qual V() . Result QwU! FQ. ,Result Qual 1'0 __Result Qual VO_

020 11 U

16

CEN ('IIEMlISTRY

Alkalinily

Chloride

Ilaidntss
Nitrate

Sulfalte
Total dissolved solids

Total organic carbon

Total suspcnded solids

Turbidily

uISO

ug/L
Ug/L

ug/L

ug/L
ugtL

ugfll

NTU

552000 J
68100

360000

31700
716000

3100

113000
313 1

J 750000 J

451000

630000

31100

1440000
840 U

J 179 J

J 370000 J
4400

552000

163000
644000

J 7000

- 21000

64.2 J J

MI ETA LS

Aluminum

Aluminum

Arscnic

Arscnic
Barium

I.lnium

Ileryllirim

Bcryllium
Cadmium
Cadmium

Cnlcium

Calcium

Y ugjL

ugJL

Y Ug/L

ug/L
Y Ug/.

ugJL

Y Ug/1,

ug/L
Y ug/L

ug/L
Y upiL

ug/L

1170 J

3.7 B

9.1 B

724

g43

J

09.2 B J

102 U3 J

88.0 1 J

89.2 B J

59300
g1800

122000
1220(0

169000
172000J J



I'luut Brook Ordnance Works
Monitoring Wells Groundwater

Deteed lills

Rcport l)ac: 03/04/02
Page 2 of 32

Location Code:
Associated Sile:

Sampwle NVo:
Sample Date:

User Test (Group

Parxaneler . . -.-.-- Elt Units&
EXPLOSIVES

Amtino-2.6-dinitrotolucnc, 4- ug/L
Anino-4,6-dinitrotolucnc, 2. ugh.
DinitrotoluCoO. 2.4- ug/L
Dinitrotoluenc. 2.6- ugi/L
Trinitrotoluenc, 2,4,6- ugfA.

Iur- S-i3EaGW4G-
BASEWIDE

UD3007
27-SEP-01

.. Re.s. u Qual VQ

IT-MNrA-BEDGW 001
BASMWIXE

BW300
034OCT-OI

IT-TNTB-BEDGW-00I

BASEWIDE

BD3009

23-SEP-01

IT-NhTB-BEDOW-OOI

13ASEWIDE

BD3009R
05o-oCr-'

Rcsudt Qual VQ ...... Rewult Qual W- _Result Qual VQ

GEN CIHEMISiFRY

Alkalintly

Chbloridc
I lardncss

Nitrate

Sulfate
Tolal dissolved solids
Total organic carbon
TotaI suspcndcd solids

Turbidity

ugl.

ugIL

ug/L
ug/L
ugh.

ugh!.

NTr

357000
932000
719000

J

2l300

1990000

4000
104 1

1 630000
4130000

1660000

5860000

- 3900

79000

J 392

j 1 3X31000 J I
704000
44300(

72500
13900(0

4900

i i 684 J I

Aluminurn

Alumninum

Arsenic
Arscnic

Hariurn

Barium
Beryllium

Beryllium

Cadmium
Cadmiunm
Calciunt
Calcium r

K.~

Y uglL

up/L

Y ugQ.

ugiL
Y ug/L

ug!L
Y ugtL

ugL
Y ug/L

ugnL
Y ug/L

ugh.

119 B J

B J
279

285

2.9
387

381
1380
1410

125000 298000
124000 J J - 299000

t_.

107000
111000

K-



C.-
Plum Ur . onance Works

Monitoring Wells Groundwvter

D)etected lilts

f

Report Date: 03104102 Pagc 3 of 32

Location Code:
Associated Site:

Sample No:
Sample Date:

IT-TNTB-BEDGW-002
BASEWIDE

HD3010
27-SEP-0I

_ Result QalrI VQ

MK-MWI7
BASEWIDE

B03012
01-0C1C-01

P13-BED-IW13
BASE WIDE

llD3017
03OCT0 T

PB-BED-MW14
BASEWIDE

BD3018
281SEP-0I

Resual Qua! VQ_
User 7est Group

PararmeterL
EX PI)SIFV:ES

Arino-2,6-dimitrololuene, 4-

Amino-4,6-dinitrotoluene. 2.

Dinitrotoluene, 2.4.

Dinitrotoluenc. 2.6-

Trinitrotolucne. 2,4,6-

__---- Flt Units Result Qual FQ _ ResTult Qua! VQ

ug/l.

ugn.

ug/L

ugtL

ugrL

21
24

5.6

23

GF.N CHEMISTRY

Alkalinity

Chloride
Hardness

Nitrate

Sulfite
Total dissolved solids

Total organic carhor

rotal suspended solids

Turbidity

ug/L
uga.

up/L

UgO.

ug/L

ugO

ugf.

tug/l

. NIJ

432000 i

77900
414000

1520(0
776000

3700

178 J

4800

U3000

504MO40

764000

2700
5000

2.5 J

402000 J

4290000

2050000

78400
S970000

660n

23000

76.S J

1 482000 J J

72200

120000

1440000

3570000
617000

1000

I; J

METAIS
Aluminum

Aluminum

Arsenic

Arsenic
Barium

Barium

Beryllium
Bervllium
Cadmium

Cadmium

Y uWL

uetl.

Y ug/L

trg/L

Y ugtL

ug/l.

Y ugIL

uOtL

Y ug/l,

u rA,

Y ug/L

tgt/L

391

391

104000

102000 J

.1

3390

3310

6.5 1 J

6.6 B I
23.4 1B

23.1 B J

2.3 B i

2.0 B .3
0.54 13

2090
2090

I
I

96.8 B J
5.5 B i
6.1 B J

50.t B J

49.5 D J

223000
215000

J1 416000 J

418000 j
119o00

115000Calicium



Plum Brook t)rdnance Works

Monitoring Wells Greoundwater

Detecled flits

Report Datc: 03104/02 Page 4 of 32

Location Code:
Associaled Sie:

Sample No:
Sainple Date:

User rest Groip

Pwrameter - .. . . . _..lt Unirs
EXPLOSIVE5

Amino-2.6-dinilrotoluene. 4- ugJL
Amino-4,6-dimilrotoluenc, 2. ug1l.
Dinitrotoluenc, 2,4- uF/L
Dinilrotoluenc. 2.6- uglL
Trinitroolucenc. 2.4,6- ugIL

PU-BUED-MW14

BASEWIDE
HD30I SR

os0ocr-oi

PB-UED-MWIS
UASEWIDE

13D3019
0941CT-0

PB-BED-MWI 6
13ASEWIDE

UD3020
IO-OCV-0I

PU-UED-MW17

BASEWIDE

BD3021

03-OCT-01

R.slQ,, .R Result Qual J'Qu ResuJlt Qual YQ Result QutZl Q__

0.30 J
1.6

CEN ClIEMISTRY

Alkalinity

Chloridc

I lardness
Nitrate

Sulfate
Total dissolved "olids

Total organic cwbon
Total suspended solids
Turbidity

ug/L

ug/L
ug/L

ug/L
ugIL

muLNUS

22000

382000
1910000

855(100

89200
2570000

8400

203

i 1060000

370000
1650000

212000

1950000

6S00

12000
3.6

J 741000

2420000
1680000

53600
2680000

5700

53000
57.4

J i

4.2 J J i I

METALS
Aluminum

Aluminum

Arsenic
Arsenic

Uarium
Barium

Beryllium
Ucryllium

Cadmium
Cadmium

talc;iUrn
Calcium

Catlu

Y ug/L

ugIL

Y ug/L

ug/L
Y ug/L

ug/L
Y uSA.

ug/L
Y ug/L

ugh.
Y ug/L

ug/L

106 U J

2.7 B3 1
5.4 II i

911

912

484
481

143 B J
147 B i

199000

199000(1
644000
645000

252000

J 260000



C C,
rlunt Brok i,.i tinance Works

Morlitorinn Wells Groundwater

Detected lliis

C

Report Date: 0310.1J2 Pagc 5 or 32

Location Code:
Associated .Site:

Sample No:
Sample Dote:

I'LB-13ED-MWIS
RASEWIDE

BD3024
02-OCT-01

Prn-ID-MW 19
BASEWIDE

BD3025
04-OC0-01

Pn-BE D-MW20

HASEMWIDE

RD3026
26-SEP-01

P'l-BED-MW22
BASEWIDE

131)3027
09-OS'IlI

User Test Group

Parameter .... JlU Units_
EXPLOSIVES

Amino-2.6-dinitrotoluene, 4- ug/L

Amino-4.6-dinitrotoluene. 2- ug/L

Dinitrotoluenc, 2,4- uagL

Dinitrotoluene, 2,6- ug/1

Trinitrotolucuc, 2.4.6- uglL

Result Qual VQ Reslt Qua/ VO. Restilt Qal -Q - _,Result Qual V(J

0.27

GEN CIIEMIISTRY

Alkalinity

C(hlotidc
Hardnes5
Nitrate

Sulfate
Total dissolved solids

Total organic carbon

Total suspended solids
Turbidity

upL

ugtL

ugtL

ugf.

ug/L

ugtL

ttgL

NlIT

170000 J
9450000

39ROI00

S6500
1340t01)

2500 B J

33000
99.2 J

707000 J
248000 J

905oon

27700

1110000

8600

199000

662 J

1 255000 J
J 22400000

9360000

j 41O000
43400

412000

J

J

27400000
500 13

125000
48.4 J

J
.1

. 271(00
489000

1700

9000

129

3

J

NIETALS

Aluminum

Alumiumm

Arsenic
Arscnic

Barium
Barium

Itervilium

[kryllimn

Cadminum

Cadmium

Calillm

Calcium

Y UO4.

ugL

Y ug/L

ugL,

Y ug/.

( WF L

Y ug/L

ug/L
Y ugtL

ugL
Y ug4A

ug!tl

207 J

2.8 U

24400

23900

I 353 J J

938

916

720000

724000

10O

1060

634
649

202000

221000

2110000
200000

117000

122000



Plum Urook Ordmtnce Works

?Moarioring 'Nell (Groundwatrr

D)ectfled lifts

Report Date: 03104102 Page 6 Of 32

Location Code:
Associaled Sie:

Sample No:
Sample Date:

UJser 7est Grotp

Paramteter ._ Flt. Unit
EXPLOSIVES

Amixo-2.6-dinitrotolutnc. 4- ugIL
Amino-4,6-diniftotoluenc, 2- uglL
Dinitrotoluene. 2,4- ug/L
Dinitrotoluefl, 2,6- uglL
1 Tinitrololuene, 2,4,6- ugt,

l'B-BED-MW23
BASEWIDE

BD3028
09-OCT-01

&fsuilt Qual VQ

PB-BED-MW24

BASEWIDE
BD3029

09-OCT-01

PB)-BED-MNW25
BASEWIDE

13D3030
05-OCT-01

PB-BED-MW27
llASEWIDE

B03032
09-OCT-01

Result Qual VO,,R,,esldt Qalr VQO_ Result QwL I Q._

1.5
I.1

GFN CHEMISTRKY

Alkalinity

Chloridc

l lardncss
Nitrate

solfatw

Total dissolved solids
TotaJ organic carbon

oltal suspended solids
Turbidity

*wL

Ug/I.
ui/L

0a9.

u1/L

uaL

ugtl.

NTU

227000
2480000

5410000

85500

3080000
6200

292000
324

J J 697000

149000

1 566000

J

21400

948000

3000

266

121000

10000W

4000
21.7 J

J 278000 J
404000
627000

473000

260000
1910m0(

1280000
2560000

3700

200000
J18

J J

METrALS

Aluminum
Aluniinutn

Arsenic

Arsenic

Barium
Barium

B3cr1lium

Beryllium

Cadmium

Cadmium

Calcium
Cnlcium

f'

Y ugfL

*g/L
Y uyIL

Ug/Il.

Y Ug/I

ugh.
Y ug/L

ugtL
Y ug/L

Ug/L

Y ugtL

g/IL

350

2.9

37.8 B J

B J

54.4 n

64.2 B
J 942

932
224
226

126 B
133 B1

J

152 B J

279000
369000

159000

Is8000

Cnw
12s00
1340o

427000

462000



f f 6
Plum Brooll ,tiioaat Wttvks

Slonitoring Wells Groundwater

Driemted llils

Report D)ale: 03104102 Page 7 of 32

Location Code:
Associated Site:

Sample No:
Sample Dale:

FlI Units-.,

PR-TNTA-MW I I
BASEWIDE

31)3034

03-OCT-01

PR-TN IC-MW4
BASEWIDE

1D3043
04-OCT-lI

P13-TNTC-MW5
BASEWIDE

1BD3035
(0-C(T-1rO

TNTA-BEIXiW-001
BASEWIDE

1D3037

09-OMC-01

Result Qa!c [Q
tUser Test Group

PArameter
EXPLOSIVFS

Amino-2,6-dinitrotoluene. 4-

Amino-4,6-dinitrotoluene, 2-

Dinitrotolucne, 2,4-

Dinilrotoluene. 2,6-

Trinitrotoluenc, 2,4,6-

Resltf Qual VQ_ _Result Qual 1- Result Qual VQ

ugL

ug/L

ugRL
utlL

1.5
2.1

0.29

1.3
0.33

0.61

GEN CIIHIISIRY
Alkalinity

Chloride

Hardness
Nitrate

SulWaNc
Total dissolved solids

Total organic carbon

1lotal suspended solids

'Turbidity

ug/L

ugQ,

ugtL

tig/L

Lgfl.

ug/L

ue/L

uglt.

NrU

350000 J
19800

1120000

839000

1650sn

5700

49(M0

73.5 J

J 296000 J
46900

517000

j 423000

102000

2100

355000

520 1

J

4300 12300

J

NI ETA S
Aluminutn

Aluminum

Arsenic
Arsenic

I'rium

Barium

lkrylliumt
Bleryllium

Cadmium
Cadmium
Calcium

Calcium

Y urtI.

Y ug/L

uglL

Y ugnL
ug/l,

Y ug/L

uWAL
Y ug/L

*,g/l.

X950 I800 J J

72 B i

88.4 B i

24.0 B

29.S 13

I

I

433

6160

5.8 B
64.1 B

203

i

I

i

239)

10.8

382
1000

i
i

i

252000
262000

129(00

137000

425000

12000000

J

209000



Pluto. Bruok Ordnance Works
Mionitoring Wells Groundwnter

kelected lits

Report Datc; 03f04/02 Pagc of 32

Location Code:
Associated Site:

Sample Nv:
Sample Date:

... ... lL U;ItsW

TNT1-BEDGW-003
BASEWIDE

B1)30311
08-C1T-01

TNTB-BIEDGW-04

BASEWIDE
BD3041

05-OCT-01

TNTC-BEDGW-00W
BASE WIDE

BD3042
04-OCT-01

Use. Test Groirp

Puramneler...
EXPLOSIVES

Aminio-2.6-dinitrotolucnc, 4-
Amino-46-dinilrotolucnc, 2-
Dinitrotoluenc. 2.4-
Dinitroioluenc, 2,6-
Trinitrotoluene. 2,4,6-

Result Qual vQ Result Qua! VO Result QLal I Q_

ug/L
u&/L
ug/L

ug/L

u(L

(iF:N (I:lIFMISI RY

Alkalinity

Chloridc
-lasdocs

Nitralc

Sulfatc

Total dissolved solids
Total organic carbon
Total suspcndcd solids

'lurbidity

u9IL

ug/l.

ug/l,

uA,

ugh.

NTrU

616300 J

1460000
453000

48 B

86200

2 180000
12100 B

1430000

370 J

J 126000 J

7400
229000

J . -

129000
347000

J

J 440000
274000

1720000

1340000

2350000

j J

;

65000
91.2 J

18000

172J J

METALS

Aluminum

Aluminum

Arsenic

Arsenic

B.uiom

Barium
Ocryllium

Befyllium
Cadmium

Cadmium
Calcium

Calciumi

Y ug/L

ug/L
Y ug/L

ug/L

Y ug/L

ugIL

Y ug/.
ug/L

Y uO4 .

ug/l.
Y ug/L

ugIL

16900 J
4.9 B

22.7

628
1500

I
1010 J

40.8 B

51.3 f

J

J

6.0 B

4.1 B
30.8 B
29.4 B

3
3

3

J

107000

217000
72000
81600

4270no
439000

C



r(
I'Iuam Brook ,ordnance Works

Monitoring Wtls (;roundwater
D)eteted lilts

Rcport Date: 03/04PO2 Page 9 of 32

Location Code:
Associated Site:

Sample No:
Sample Date:

IT-AA2-BF.DGW-001
BASEWI)E

BD3004
o0-oCT-01

IT-AA3-BEDGW-001

BASEWIDE

BD300S

27-SEP-01

IT-ABG-BEDOW-01

BASE WII)E

1D3006
28-SEP-01

IT-ABG-I3EDGW.0l

BASEWIDE

BD3006R

05socr-o0

(ser Test Group

Purameter. _. _
MIEITALS

Chorniunm

Chromium

Cobalt
Cobalt

Copper
Copper

Iron
Iron

Lead
Lead
Magnesium

Magnesium

Manganese

Manganese
Mercury

Mercury

Nickel

Nickel
Potassiulm

Potassitim

Sclenium

Selenium
Sodium

Sodium

I'hallium

Thallium
Vanadium
Vanadium

Zinc
Zinc

F It Units Result Q. al YQ Result Qual YQ Resuilt Qttal VQ _ Result Qtual!• Q

Y ug/L

uglL

Y ug/L

ug/L
Y uglE

tiEA1u0.

Y ugL

Y ug/L

Y g/L

Y ug/L

ugA.

Y ug/L

Y ug/L

ugn.
Y ug/L

uglL

ug/L

Y ugtE

Y og/E.

2.4 t I

5.9 B J

130D

7210

54600

600000
946

300

126

R0100

80700

23.9

28.7

74X00
7900

33000

33200

81X
846

I(A(~ B J

1670 B J

4670 B J
4610 r I

3.7

27500

30M0

127000
132000

B .
43100

43000

293000

293000

Y ugL

ugl.
Y ugA.

ugtl.

7.1 B i

10.2 II .

14.3 B .
14.9 n J



Plum Bruok Ordnance Works
kloitoring Wrell Groundwater

Dl~cected [tits

Report Date: 03A4A02
Page l0of 32

Location Code:
Associated Site:

Sainple No:
Sample Date:

IT-BOBEDGW-00O

BASEWIDE

BD3007

27-SEP-01

Result Pue; VQ

IT-MNTA-UEDGW4-01

BASEWIDE

1B1)300
03-OCT-01

IT4'NTH-3EDGW-00O

BASEWIDE

UD3009
28-SEP-01

IT-TNI'B-BEDUW-001
BASEWIDE

HD3009R
05-CCT-41

Result Qual VO

User Test Group
Parcayctr

IETALS

Chromium

Chromium
Cobalt

Cobalt
Copper

( opper

Iron

Iron

Lead

lead
Magnsiutm
Magnesium

Manganese

Manganese

Mercury

Mercury
Nickel

Nickel
Potassium

Potassium

Sclenium

Sclenium
Sodium

Sodium
I halliurn

Thallium
Vanadium
Vanadium

Zinc

Zinc

Fll Uniu Result Qual .!Q..J Resuit Qual YQ

Y LIg/L

ug/..

Y uglL

ug/.
Y ul,

ugi/L
Y 'tigtL

uglL

Y uSIL

ugl.
Y UgWL

ug/L
Y ug/L

ug/L
Y ug/L

ug/L

Y ug/LuWL

ugtL

u&A.

Y ug/L

ug/L

Y ug/L

ug/ll
V ug/L

ugh.

Y uglL

ug/lv

2.9 13 J

169

204

24.3

978

2270W

224000

621

641

It J

77600

77300

73.5
71.6

132

6S200

7010D

36.0

35.3

2.1 B J

46900

4%500

40700
41100

459000

459000

97200

98800 I

1350000

1330000
520000
535000

16.2 B JC: 9.1 n J ..

L I



C'" f r
Plturn lBrook s.,,dnanec Works

%toniforing Wells Groundwater

Iktecled lilts

Report Date: (1/04/4)2 Patge I of 32

Location Code:
Associated Site.

Sample No:
Sample Date:

lUser Test Group

Parameter. . ..... __ ._ __ __ lI Unjts_
MEIAIS

TT-TNTUBT3EDGW-002
BASEWIDE

RD3010
27-SEI'-01

Result Qual YQ.

MK-MW17

RASEWIDE

BD)301 2
f1 -ocr(-l

P1U.13ED-MWI3
BASEWII)E

BD3U1 7
03-M1-I01

PBH-EI)-MWI4

IBASEWIDE

BD301 R
28-SEP-01

_Restult Qual Q Res Qual VQ _Ressult Qual l'Q_

Chromium

Chromium

Cobalt

Cobalt

Copper

Copper

Ion
Iron

L".d

Lead

Magncsiumf
Magnesium

Manganese

Mangatese

Mercury

Melculy

Nickel

Nickel
I'otassium

Ilowasium

Sclenium

Selenium

Sodium
Sodium

Ihallium

Thallium

Vanadium

Vnmadium

Zinc

Zinc

Y ug/L

ug/.
Y ug/L

ug/L
Y ug/L

ug/l.

Y ug/L

ug/L

Y ug/L

ag/I..
Y ug4L

Y ug/L

Y ug/L

ugA.

Y ug/L

ug/l.

Y ug/L

ug/L

Y ugA

ug/.

Y ug/L

ug/L

Y IILOg0

up]L

Y ugil,

ug/L

10S

101

1.9
1.6
105

102

27.0

30.7
145
164

n J

B J

6.7
14800

14300

n J 6.1 R J

106

40900

40300

31.6
31.4

J 33300

32100
1830

J 1770

7540

7540

109000

109000

-I

J

248

240

4130

4060

202000

201000

28.

29.1

J 96700
96900

1230000

1 1900tO

J
I

I

i

3

117

Ill

43800

42100

153000
146000

68.0

65.2

n

R

I

6090
6070

5.5

J 662000

J 629000

2.4 ii J

231
214

5.0 B J
S.6 B J

12.6 UI

lo.' U



Plug, Urook Orduance Works

Aoniloring Welks G;roundwatr

Ihtected lIi(s

Repon Date: 03o4/02 Pagc 12 or 32

Location Code:
AssociatedSite:

Sample No:
Sample Date:

User Test Group
Para meler __ _. - Units 5

MET ALS

P13-BED.MW14

BASEWIDE
B1D3018R

05OCTr-01

PB-BED-MWl5

BASEWIDE
1303019

09-OCT-01

PB-BED-MW 16
BASEWII)E

BD3020
10-OCT-01

PB-BED-MW I 7
BASEWIDE

UD3021
03-OCT-01

_Result Qua! EQ-Resull Qu!al EQ .ulAgsyt Quo!l VQ . Result Quat VQL

Chromium

Chromium

Cobalt

Cobalt

Copper

Copper

[fotl

Iron
Lead

Lcad
Magnesium

Magnesium
Manganese

Mangancse

Mercury

Mercury

Nickel

Nickel
l'ttassium

Potassium

Selenium
<Selenium

Sodium
Sodwm

Thallium

Thallium
Vanadium

Vanadium

Zinc

ZirC

Y ug/L

ug/L
Y ug/L

ug/L
Y t0g/I

ug/L
Y ug/L

ug/L
Y ug/IL

ug/L
Y Ug/L

ugt/I
Y US/L

ug/l

Y ug/L

ug/L

Y ugiL

a10.
Y ug/lL

ugh.
Y ugll.

ug/l.

Y ug/L

ug/L

Y Ug/l.

ug/l.

Y Ug/L

ug/Q.
Y ug/L

ugh.

2.4 B J

73.2 B J 160

171000

169000
5.2 B 3
5.6 B J

2.4 [ J

3.S B J

62200

62100

572000
366000

303 n

2.9 B

10.2 B

10.2 B

17800

18700

85600

8820)

235000

230000
9.S n j

J 21.6

J
3

3
62600

62700 J

J 549000

J 5450101

4.2 U J

C
/ ..-



Plum Brook 4rdnanee Works

Monitoring Wells Groundwater

"ttertew llilts

Repori lDate: 03/04M2 Page 13 or 32

Loxation Code:
Associated .Site:

Sample No:
Sample Date:

PB-3ED-MWIS
BASISEWIDt

IMD3024

02-OCT-l

PO3BED-MWI9

BASEWIDE

BD3025
04O)CT-01

PB-BED-MW20
BASEWIDE

ElD3026
26-SEP-Ol

PB-BED-MW22
BASEIWIDE

OD)3027

08-OCI -n

User Test Group

Parameter .

METAlS
Chroniun

Chromium

Cobilt
Cobalt
Copper

Copper

lion
Imn

lxad
l.cad
Magnesium

Magnesium

Manganese

Manganese

Mercury

MeTcury

Nickel
Nickel

Potassium

Potasriom

Selenium

Sclenium
Sodium

Sodium
1Ihallitim

hballium
Vanadium

Vanadium

Zinc
Zinc

Fit Units........ Result Quat VQ -Result Qual F'Q_

Y ug/L
uftL

ug/L

Y ug/L

ug/L

Y up/I

ug/L
Y ug/I

Y igt1l
V uglL

Yug/L

Y ugIL

ugIL,
Y ug/i.

Y Ugn,

ug/L

Y up/I.ug/L
Y Ugfl.

Y Ug/L

Utft.

Y UFA.

Y up/I.
ug/l.

Y ugIL

Y "?A,

Utp .

1.2 R J

99.0

149

ResOlt Qual VQ_. _Rerult Qual M-

6.4 i1 i - -

7.1 f I - -

40.0 B

534000
534000

37.7

41.8

I490(0

150I00

;

A1000

t6200

4.0
2.2

B
B

J

5350
5920

965000
943000

IRS

I9

2.9

3.5
t7400
95900

8100000
19R0000

i 2t4

3470(0
J 35900

34.3

J 3t.1

7.9 B J

13.8 B J
42100

43800

D
D

B)

i

.1

40S0

4340

18700
M930

B i

2560000

2SR0000

94900

754(0 I

5.2 B1
144

.3.3 13
5.3 hi)

;



Ilinum Brook Ordonace Works
Moilitoring Wells Groundwater

1)cttcted hlits

Report Date: 03/04/02 Page 14 of 32

Location Code:
Associated Sire:

Sample No:
Sample Date:

RFI LhUls_

PB.BED-MW23
BASEWIDE

1D3028
09-OCT-01

Result QuaIl !.Q

l'H-HEED-MW24
BASEWIDE

BD3029
094OCT-01

PB-IBE;DMW25
BASEWIDE

BD3030

05 <Ocr-Ol

I'B-BED-MW27
BASEWII)E

13D3032
09-OCT01

.Rgsult Qoga! VQ

User Test Group
Pararneler_

METALS

Chrtniunm

Chromium

Cobalt

Cobalt

Copper

Copper

Imn

Iron
Lead

Lead

Magnesium

Magnesihm

Manganese

Manganese

Mercury

Mercury

Nickel
Nickel

Potassium
Pntassium

Selenium

Selenium
Sodium

Sodium

Thallium

Thalltuon
Vanadium
Vanadium

Zinc
Zinc

(jIrtU

Resull QUal FQ .... . _. ReSuLt QtQ1 YQ

Y ug/L

ug/l.

Y ug/L

ug/L
Y ug/l.

uglL

Y ugtL

ugL
Y ug/L

ugL

Y ufL

ug1.
Y ugfL

ug/L
Y uOWL

ug/L

Y uglL

O9WL
Y ug/lL

OWL
Y OWL

uWIL
Y ufL

ug/L

Y ugh.

ugfL

Y ug/L

ug/L
Y ug/L

ug/L

1.5

15.0

2.6

5.9

4.X

3060

7280

203000

210000
98S

1170

U

B
J
-I

7.1

3.'

13.3

144
43100

Bt i

.1

48.3 U

78500
78500

22.1
24.S

;

713
795

76800

79500
87.0

89.0

162000

16600D

141
680

5.0

13.6

75500

77700

596000

590000

B

B
J
'I
I 30700

32100

90500

90800

J1 17000

17600

2.0

12.4

42200

41500

B

ti
J
I

I

109000

1120W
95500

96000

I 8.0 a *1 .

(4-1

3.0 B J
7.7 B J 21.6



r K
Plum Brook .Ordnance Works

Monitoring Wellh Croundwattr

Dtteltd fllst

I

Report Date: 03104102 Page IS of 32

Location Code:
Associated Site:

Sample No:
Sample Date:

.lL Unitsl

PB-TNTA.MWII

BASEWIDE

BI)3034

03OC-0I.

Resdult Quat VQ

PB-TNrIC.MW4

BASEWIDE

Bl)3043

04-OCT-01

Result Qual EQ

PB-TNTC.MW5

HASEWIDE

OD3035

03-ocrT-1

- Result Qual YP

TNTA-REDGW-00I

BAISlEWIDE

BD3037

/9-OCr-01

Resultd Qual VQ
Useer Test Group

Parameter
METALS

Chroniluni

Chromium

Cobalt

Cobalt
Copper

Copper
Iron

Iron
IA(l

Lead
Magncsiurn

Magnesiom

Mangancsc

Mangancse

Mercury

Mercury

Nickel
Nickel

lPotassium

Poassiurn

Selenium

Scleniurm
Sodium

Sodium
Thallium

Thallium
Vanradiurn

Vanading"

Zinc
Zinc

Y ugtL

Y ug/L

UPA/

Y Ug/L

ugn.

Y uBIL
UgnL

ug/L

Y ug/L

ugtl

y ug/L

ug/L
Y ugJL

ugIL

Y urAL

ughL
Y ull.

ug/L

ug/L

Y ug/L

ugll

Y ug/L

ugAY urY.

Y F.

Y ti/IL

ug/L

1.2 J 3.4 13 J

7.5 1i i

7.2 B J10 B J

15.9 B I

16400 J 3050

9.4

63200

3X3

22.4 B

165400

66700

17.S B

39.2

J

138000
121000

686

J 613

15.6 B J
J 10.4 B

21100

15600

78800

J 57400

J 3.1 B J

64.7
J 25.2

13.9 J

6.7 B I

16.7 B J

19.5 B J

515

13300 J

10.5 J
47400
43300J

41130
1180

1520 1

6.7 13 J
17.2 B J

12700

14200 1

143000
139000 J

14.4 B i
3.2 1 J

31.0 1

6.4 13

3.2 B
856
127

26400

711000
54.6

11700

.067 B

75.7

129000

94200)

7050O0

442000

12.4 B

17.1 U

297



rlum Btrook Ordnance Works
Monitoring Wells Croundwater

Detected llils

Report D)ate: 03/04/02
Page 16 of 32

Localion Code:
Associated Site:

Sample No.
Sample Dale:

TNTB-DEDGW-003
BASEWIDE

Bl)3038
08oocr-oi

TNTO3.BEDGW-o04
BASEWII)E

UD3041
os-ocr-Ol

TNTC-BEDGW-00I
BASEWIDE

BD3042
04-OCT-01

User Test Grozp

l'ar~ameter ._.....__.,
NIEIALs

Chromium

C0romlium

Cobalt
Cobalt

Copper
copper

Iron

Iron

Lead

Magnesium

Magnesium

Manganese

Manganese

Mercury

Merculy

Nickcl
Nickel

Potassium
Potassium

.Selenium

Selenium

Sodium

Sodium
Ihallium

Thallium

Vanadium

Vanadium

Zinc

Zinc

K..

- IlL Unilts Resolt Qual YQ .. Reuli Quaq VQL ReutQkaqYJ--

Y ug/L
UgIL

Y uglL

ug/L

ugIL
Y ug/L

uWL

Y ug/L

ugA..
Y ug/L

ug/L
Y uS/L

Ug/.
Y u8n,

'ug/L

Y ugI.

ugL

Y u/L

ugIL
Y ugtL

ug/L

Y ugIL

ugA.

Y ug/L

ugO.
Y ugh.

ugn.

V ugh.

ug&l

1.2 B
32.3

J

1.3 B J

18.7 B3 j

99.2

35000

157

133 B
72500

1.6 B
1140

.079 B

71.2
191000
121000

20.4
14.4

428000

605000

&5 B

48.6 B

184

10.9 13
5670

8090

J 20900

24500
J 812

928

I

66.6 B I

147000

150000

290

271

i

2.0 B
5.4 B

2480 B
2920 B

i

i

i

i

2.3 B i
2.3 B j

22500

22400
I

7480

7520
55300
56500

:
i 2.3 t

19Y9

37.5

i

Q



(*4{ (-
Plunt lrooike,.dnance WVorks

lonitloring Wells tGroundwater

Oclfecied lilts

(*

Repon Date: 03/04/02 Page 17 of 32

Location Code:
Associated Site:

Sarnple No:
Sample Date:

Ir-A)U-BEDGW-001

BASEWIDE
UD3004

oa-or-oi

IT-AA3-UEDGW-00I
BASE WIDE

BD3005
27-SEP-0I

IT-ABG-BEDGW-0I

BASEWIDE
tD3006

2S-SIP-01

Il-ABG-BEDGW-01
BASEWIDE

BD3006K
05-OCI 4-

Resul Qual VO

User Test Group
Purumeter - _

SF.,MIVOI.Al II,E-S
Ucnzo(a)pyrenc
Bcn~n(ghi)pcfylcnc

Uis(2-cthlyhcxyl)phlhalalc

Butyl benzyl phlhalatc

Chrysenc

Di-n-butyl phthalate
Dibcnz(a.h)anthraccnc

Dibcnzofuraii
l)icthyl phlhalatc

Dirnetlylphenol. 2.4-

.Tr71- UIi-s Result Qual J.'Q -- Result Qual VQ - Result (ual VQ

ug/L

ug/L

Utg/l

uO.

up)L

ug/l.

UWl.

ugtL

ug/L

ug/L
wilL

ug/L

ug/L
ugIL

ug/L

ugIL

ug/L

1.2 J J

1.7 J J

0.54 J J

1.2 J J

25 J J

Dinitrutoluenc. 2.4-

Fluotcne
Ildcno( I ,2,3-cd)pyTcnc

eflhyinaphlthalenc, 2-

Methylphctol, 2-
Mcthylphenol, 4-
Naphlhalene

Phenmithrene

'henol

n-Nilroworlipheriviamiric

1.7 J J

9.8 J J

12

2.2 iJ

VOLATILES

Acclonc

Ilcnzcnc

Brunornclliaic

lluianonc. 2-
Carbon disullide

Chklroform

Chloromelhanc
Etlhylbceneznc

ug/L

ug/L

ug/l.

ug/L

ug/L

ug/L
ug/L

ug/tt

45 J J

30 1 J
64J

II

4~0 .1 3



Plum Brook Ordnance Works

Monitoring WVell, Groundwferr

Detecled flift

Recport Date: (13104/02 P'sge 1S of 32

Location Code:
AssociatedSite:

Sample No:
Sample Date:

IT-I3G8-BEDCJW-001
BASFWII)F.

BM)001
27-SEP.01

rr-MNTA-BE.DGW-00l

BASE WIDE
B1)3008

03-OCT.01

IT-TNTrI-nlDGW-001

BASE WIDE

131)3009
28-SrEP-01

IT-TNMI-I3EDGW-001
BASE WIDE

B3D3009R

05sM.OC.l

..Revilt Quat V'Q_

User Test Group
Paramdter. ...... .J-Flt !JniIL..

SEM11VOLATILES

hBcnzo(tOpyrene ugft.

hlCnZ0(ghi)pc-rylc0C U9p1-
B~is(2-ethiylhexyl)phthafalet ug/L

Rutyl bcnzyl phlhalahe ugIL.

Chry~sene ug/L
Di-n-butyl phthalale UgA.

Dibcwi(a.h)anthracncn ug/L

Diben7.oftmnug.

Dietbyl plithalate ugF/L
Dinmcthylphcriol. 2.4- ugfl.
D~initrotoluene, 2,4- tiglL
Fluorene UPJL.
lndenv(I.2.3-cd)pyrcne 09/1,

Meihylnaphilhnlenc. 2- ug/I.
Mcthylphenol. 2- UmJ1L
Methylphenol. 4- ugtL

Naphthalene ug/L
PttenMithrene uo/1
Phenol URIL
ri-Nitrr~oiliphenvlamine unn.

Restt Quot a! tQ Result QUa! PQ Result Qual VQ

5.0 3 J

0.20 .1 J

1.6 J 3

21

I
2.9 J i

VOLATBILFS

Acetone,
Blenzene

Bromotmethane

Blutanone. 2.

Carbon disulfidec

ChIotf"
Chloromethanc

F.ihlivicn7rni

ug/L
u gA.

ugh!.

ug/L

110 3 .1

61 J I
ugtL

ugtL (if (.



(
IluIn Brool jrddnance Works

lNlonitoring Wells Groundwaler
l)ttceted fits

Report Date- 03/A4/02 Page 19 of 32

Location Code:
Axsociated Site:

Sample No:
Sample Date:

IT-TN1B-HEIXjW-002
HASEWIDE

1D3010
27-SEP.01

MK-MWI7
BtASEWII)E

13D3012
01-OCT-01

PB-IIED-MWI 3
BtASt'WlDE

IID3017
03-OC1-0 1

PB-BED-MW 14
BASEoWIM)

BD3018
28-SEP-41I

User Test Cromp

Parameter ..........
SEMIVOLATILES

Iknzo(a)pyrcec

Bcno(ghi)peryklnc

Bis(2-cthylhcxyl)phthalatc

Bulyl benzyl phthalalc
Chrysccic

l)i-n-bulyl phthalatc

Dibcnz(a,h)anIhracene
Dihcnzofuran

Diethyl phithalatc

DintrthylpIhenol. 2.4-

ifliftrotolucnc. 2.4-
Fluorcnc

Indcno(I ,2.3-cd)pyrcmc
Mcthyinaplilhalenc. 2-

Mcthylpheenol, 2-

Methylphenol. 4-

Naphihialene

Phcnantircnc

Phenol

n-Nilrosodiplienylamine

.t. Units ... _Re.sult Qtudl VQ_ RYesult Qual Q _ _Result Qual !.'Q Result Qual FQ.

ug,.

Ug/A.

ugtI..

ug/l.

ughL

ug/L

uglL

ug/L

ugfL

ugIL
ug/L

ug/L

Wg/L

ug/L

ug/L

ughl.

ug/L

U&II

0.97 J I
7.7 J J

2.0 J J

1.0 J J

22

1.0

25

6.6

6.9
27

1.3
12

.1

i

J

.1

i

i

VOI. L.ES

Acetone

l3cnzenc

Bromomcthanc

Dutanonc, 2-
Carbon disulfidc

Chl(oroformi

Chloronicttlanc

Lthylben7vic

ug/L

ug/L

uol.

ug/L

uglL

ug/l.

ug/l.

ug/L

270 J

120 J



Plum Brook Ordnanct Works

M~1onitoring Wells Graondwater

Delected llits

Repot Datc: 03/04A)2
Page 20 of 32

Location Code:
Associated Site:

Sample No:
Sample Date:

MRP ED-MWI4

BASEWIDE

ID3O1SR
05-OC.-01

PR-BEDMNIWIS

8ASEWIDE

RD3019
094OCT-01

Pt-BED-MWI6
nASEWIDE

aOD3020
10O4CT-03

PB-BED-MW I 7
BASEWIDE

RD3021

03-OCT-03

User rest Group
P~arameter. -

SEMIVOLATII.FS

Bcnzo(a)pyrmnc
Bcn7o(ghigperykcne

9is(2-cthylhexyl)phthalatc

Rityl hen7yI phthalate

Chrysene

lM-n-butyl phthalate
Dibenz(azh)anthrnccnc

Dibenofurman

Diethyl phthalate
Dimnethylphenol, 2.4-

D)initrololuen. 2.4-
Ftuorenm

Indeno(I 2.3-cd)pyre
Melhylnsphihatlne, 2-

Methylphenol. 2-
Methylphcnol, 4-

Nnphlhakne

Phenanthrenc

Phenol
n-Nilrosodiphcnylaminc

Fit. Units. _ iReult Qugta V.P- . R. esul QOfal VQ_ _Result Quoti !Q _Result Qual VQ

ufL

ug/L
uFL

ugpL

ugn.
ug/L

ugfL
ugL
Ugil.

ug)L

Ugni

UgO_

uFAg

Ug.n

ug/L

ug/IL

ug/L

ug/L

2.2 J I
2.4 .3 .

2.4 J

0.S7 J J

.2 . .

3.0 J J

2.8 J J

4.0 J

5.6 J .3

25

3.3

4.2

24
0.9R

12

J
I

.3

3

.3

64

I.6

1.7

52
5.'

4.6

3.8

9.2

1.1
2.0
9.8

0.99

2.6

.3

.3

.3

.3

.3

i

-I

.3

3

.3

.3

VOLAJ1LS

Acetone

Bcnsenc

Brinotnethane

Miunnonc 2-

Cuabon disulfide

Chl(lroreont

Chloronclhane

Etlhylbeneno-

ug/L

ugfL

ug/L
ugL
ug/.
ugfL

ughI.

ugh.

170

670
J J 930 B .

So0 .

O . . 200 J 120' C C,



Plum Brook -. .inarcc Works

Monitoring Witils Groundwater
D)etected lilts

Report Date: 03/W(02 p'age 21 of 32

Location Code:
Associaled Site:

Satnple No:
Sample Date:

User Test Group
Paraimeter .. Fit Units

SEIIIVOI.ATILiS

Ben,.o(tt)pyrene ug/L

Ilenzo(ghi)perylenc ug/1.
Bis(2-cthylhexyl)phthalatc ug/L
13utyl benzyl phihalate ugl.
Chrysene ug/L.
Di-n-butyl plithalate ug/l.
Dihcnz(ah)anthraecne ug/L
Dibenzohltan ugtl.
Diethyl phlhalate uglL
Dimethylphenol. 2.4- ogh..
Dinitrotoluenr. 2.4- ug/L
Fluorcnc ug/l.
Indcno(l.2.3-cd pytcrc ug/L
Methyinaphthalenc. 2- ug/L
Methylphenol, 2- ug/L
Methylpfienol. 4- uglL
Naphiltalene ug.l
Phcnanthrene ug/L
l hcnol ug/L
n-Nilrosodiphenylaminc ug/.

PB-BED-MW Ig
IASEWIDE

BD3024
02-OCTI-01

PI3-BED[)MW 19

IIASE WIDE
8D3025

044-OCI-Ol

PIB-BEIE-MW20
BASE WIDE

BI)3026
26-SEP-01

PU-BBED- MW22
BASEWIDE

BD3027
084JCT-01

_ Result Qual lvQ
Resuly Qual VQ_ .Result Qlq *Q. V_ Result QuaL YQ

2.9 J I

7.2 J J

1.6 J

2.6 J
1.2 J

3.1 J

3.5 J

J

i

i

-3

12 1.7 J

8.6
0.82

1.2

J
.3

.3

J

.3

.

M~ ATILEs

Acetone

lBenzenle

Bromorricthanc

Tlutanlone. 2-
Catrhon disulfide
Chlohrofrrnn

Chimomelhanoc
IEtlrylbenzenc

ug/L
ug/h,

ug/L

ug/L
ug/l.

ugIL

u1giL
ug/tL

88 J j
46

7.9

1.2 .
0.25 J

J
0.M0 J J

J J

35¶ J

32 J3
J
.3

17 J J IC.0 1



Plum Brook Ordnance Works
NMoluIlorinit Wells Groundwater

Ietected lilts

Repot Dite: 03r04m02
PWg 22 of 32

Locoltion Code:
AssociatedSite:

Sample N'o:
Sample Date:

lCver 7est Grroup

Parameter- - . . - Fit Units
SEMIVOLATILES

nenro(a)pyrfte ug/l.
BenjA(ghI)perylcne ug/L
Bis(2-cthylhcxyl)phlhalntc ug/L
Butyl benzyl phihalate tigil.
Chrysenc ug&L
Di-n-bunl phthalate ug4L
Dibenz(a,lI)nthraccne ug/L
Dibenzofuran ug/L
Dicilhyl phthalate ug/l.
Dimethylphenol. 2,4- ugtL
Dinitrotoluenc, 2.4- ug/L
Flturcnc ugl.L
Indcno(1 2.3-cd)pyrenc uWI
Mcthyinaphthalene, 2- ug/l.
Melhblphenol. 2- ug/l.
Methylphenol, 4- ugJL
Naphihalene ug/L
Phenanthrene ugtL
Phenol ugVA
n-Nitro-odiphenvlaminc ugIL

PB-IEt)-MW23

BASFFWIDE
0D3028

. 9ROelT-0l

RMesult Oa! #•Q

PU-UiED-MW24
1ASEWIDE

13D3029
09CT.-0 1

Result Qual !Q

PB-BED-MW25
DASEWIDE

HD3030
05-O')u-t

PI-BED-MW27

BASEWIDE

BD3032
09-O 17-0I

Resgult Quat VO. _Result QLal VIQ

7.1 J

1.5 J
J 0.86 i . 2.9 J I

1.1 J J

1.2 j

42
J

1.1 i 3.1 3

22

25
21
21
1.3 J
s0

0.64 J

3.6 J

2.9 1

1.4 J

J

I

24

17

1.4 J J
1.3 J J

VOLATILFS

Acetone

Blcnzene

gromomethane

Bulanone. 2-

Carbon disulfide

Chloroform
Chloromcthanc
Ethylbcnzcnei.

ug/L
upiL

uglL
ugnt.

utgL

ug/L
ughL
ugtL

1600 J J
2100

120 11R

60

i

037 J J

0.48 J J
I .1

0.22 J J

210 JB J
130 J 1

190 J 1 (i 19 J J to . 1 C



(
I'lunt Brook ,,, dnance Works

Monitoring Wcls Groundwater
Detected [tits

(C

Page 23 of 32
Rcport Dalte: 03/04/02

Location Code:
Associated Site:

Sample No:
Sample Date:

I'Et-TNTA-MWI I
BASEWIDE

BD3034

034-CT-01

PH-lNTC-MW4

BASEWIDE
BD3043

04-OCrT-0

PH-lTN'IC-MW5
BASEWIDE

BD3035
03-C oT-o

'IN rA-BEIXjW-0A1
BASEWIDE

UD3037
w9-OCT-01

User Test Group
Parameletr

SENUIVOLATI'I.ES

Bcnzo(al)p)rcnc

Ucnzo(ghi)perylcne

Ris(2-cthylhcxyl)phthalatc

3ulyl benzyl phlhalate

Chrysenc

Di-n-butyl phithalate
Dibtcnz(s.h)anthraccnc

Dibcnzolluran
D)ictityl plithalate

Dinicthylphenol. 2,4-

Dilitrotolucnc, 2,4-
Fluoretic

Indcuo( I .2.3-cd)pyrcne
Mclhyloaphthatlene 2-
Mcthylphcnol. 2-

Melhylphcnol. 4.
Niplthsalcm

P he naithrcnc

I'licnol
n-Nitrosodiphmnylamite

Ll- Ti Unils_. .. .... .Res ult Quul Result Q4l fQ- Result QuqL VO_ _ Result Quol YQ

ug/L
uglL

ugI.

ugll.

ugll.

ug/l.

ug/l.

ug/L
ugtl

ug/L
ugtL

ug/L

ug/L

ug/L

ug/L

ugI.

ug/IL

ug/L

ug/L
UgfI.

8.6 J J

15 J J

12 J J

13 J J

28 J J

470

9.8
170

74
13

i

.1
-i

i

i

i

VOL.ATIIL.S

Acetotic

ncnmac
Ilbornomthane

Butaninc. 2-

Cwubon disulfidc
Chlorooiirm

Chloromcthanc

lthylbenzcne

uglL

Ugwl

ug/l.

ug/L
ug/L
ug/L

ug/L

ig/I.

700 J

240 J



Plum Brook Ordnance Works
Monitorint Wells Groundwater

Dlfected Mits

Report l)atc: 03t04/02 Page 24 .r 32

Location Code:
Associated Site:

Sample N1o:
Sample Date:

'tNrB-BEDGW-003

BASEWIDE

BD3038
08-OCT.01

TNTB-IBEDIW-0W4
8ASEWIDE

13D3041
05-OCT-01

'IN'IC-BEDOW-OOI

BASEWIDE

BD3042
04-OC1-01

User Test Group

Parameter_ _ __
SEMIVOLATILES

B3en7o(a)pyrene

Benzo(ghi)perylecne

Bis(2-ethylhcxyl)phlhalate

Butyl benzyl phthalate

Chlysenc
Di-n-butyl phthalate

Dibenz(a,h)anthracene
Dibenzofioran

Diethyl phthalate

Dimethylphenol, 2,4-
Dinitrotoluene, 2,4-

Fluorene

lndeno( I ,2,3-cd)pyrcnc

Mcthyinaphthalenc, 2-
Methylphenol, 2-
Methylphenol, 4-
Naphthalene

Phenanthrene
Phenol
n-Nilfsodiphenylamine

VOIATIL.ES

Acetone
HIcn7cfnc

Bromomethlanc

Butanone. 2-

Carbon disulfidc

Chloroform

Chloronietlinne

Ethylbenenc-.-.

(

Flf Units _ _Result Qual VQ Result QtLal YQ_ __Res1lt Qutal VQ

ugrL

uglL

ugn.
ug/L

uJIL

ug/L

u81L

ug/L

ug/L

ug/L

ug1L

ug/L

ufL

ug/L

ugtL

ug/l.

ug/L

ugPA,

u pA.

ugIL

2.0 J J

4.5 )

5.2 J

J

I

2.2 J J

ug/L
ugtL

ugIL

uWgL

ug/L

ugIL

ugtL

ugl.

110

17

75

8.0

l 36 J
1.4 J J

J

22 ; ;
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Rcpon Datc: 03/04/02

Plum Btrookv .dnuce Works

Monitoring Wells Groundwater
Detected Ilits

¢

Page 25 of 32

Loc~tion Code:
ASS iated.Site:

4aniple No:
Sample Date:

IT-AA2-DEDGW-001

BASEWIDE

BD3004

Os-OCTr-o1

ir-AA3-BEWGw-0OI

BASEWIDE

BW3005
27-SEP-01

IT-AW-BEDGW-OI

BASEWIDE

BD3006
28.SIEP-0

i r-Ai3G-UEVWw-01

lASEWIDE

BD)3006R
05-O T-O)1

User 7est Group

Partameler . ._ _. _

VOL% I LES

Mcihyl-2-pentanonc. 4.

Mcibylcn4c chloridc

1Tolucoe

Xylenes, total

fitl Uidts. j~esul1t Qual iQ -. Result i Qual I _ Reslt_ Qt al j 'Q _ Resadi Qual VQ

ug/l.

ug/L

uWs.

uf/L

100 LB J

360
I

2S



Pluma Brook Ordnance Works

hlonitoring Wtlts Gronndwaler

Detected lifts

Rcpont Datc: 03/04102 Pa|ge 26 of 32

Location Code:
Associated Site:

Sample No:
Sample Date:

IT-OG8-BEGW- 001
BASEWIDE

BD3007
27-SEP01

rr-MNTA-BEIXsW00I
DASEWIDE

0D3008
03-OCT-01

rr-TNT1I-BEDWW-001

DASEWIDE

BD3009
28-SEP-01

iT-TNT3-BEDEW.00l
BASEWIDE

BD3009R
05-OCT-01

User Test Group
Parameter- .. .

VOLATILMS

Methyl-2-pentanone, 4-

Meihylene chloride

Toluaic

Xylencs, total

Fit Unis- _ Re-sult Q&alj...pi - _ Result Quol VQ Result Qual VQ Result Qual !V_

ug/L

ug/L

ug/L

ug/l.

200 J B
140 J

490

J
3

(. C .,



I

Rcpot)F Date' 03/04/02

Ilium Birof (. .dnance Works

Mloniloring WMIIA G;roundwater

Detetted llits

N'amc 27 (if 32

Loca(ion Code:
Assoiaied Site:

.ainple No:
Sample Date:

IT-TNTB-BEDGW-002

BASEWIDE
BD3010

27-SEP-01

MK-MWI7
UASEWIDE

BD3012
0IlTZr-01

P13-BED-MW 13
BASE-WIDE

RD3017
oi-c-r-oi

Result Qual VQ .

PB-BED-MW I4
BASEWIDE

B03018
28-SEP-01

_Resut Qatl V¢Q_
User Test Group

Parameter Fit .. _ . .......
VOLA'ILES

Mcthyl-2-pcntanonc, 4- ugtl.
Mcbhylenc chloride u .VA
Toluene ugIl.

XyIcnes. tolal ugtl.

_ Result QaL 1'Q _ Result Qual VQ

43 J1 J
270 1

1200 J



I'lnum Brook Ordnance Works

Mouiloring Wells Groundwater

Detected flits

Reporl I) ttc: 03A04/02 Page 2S of 32

Location Code:
AssociatedSite:

Sample No:
Sample Date:

Iker 7Tst Group

Parameter . . - . ..Et Units-.
VOIATIIF-S

Methyl-2-pcntanone, 4- ugfL
Mtthylenc chloridc ug/L

Toluenc ugtL

Xylenes. total iug/L

PB-BED-MW14
BASE WIDE

BD301 8R
05-OCT-01

PB-BEID-MW Is
BASEWIDE

BD3019
09-OCT01

I'f1-BED-MW16
BASEWIDE

1D3020
10-OCT-01

PB-BED-MW I7
BASE WIDE

3D3021
03-1CT-Oi

._Result Qyal vp Re-s-ult Quat !Q.... Result Quul VQ . Revult Qual V'Q

120 Ji

630
10M0

i 52

590

1500

J1ll
J

41 JFB
1g0

550

;

'
t.,



PIlum Brool ..touance Workh

Monitoring Weills roundwxtcr
Ilteetted Hils

Rcpol D)alc: 03/04t02 Page 29 of 32

Location Code: PU-BED-MWIS PP.BED-NIWI9 PD-BED-MW20 PB43ED-MW22
AssocialedSite: BASEWIDE BASEWIDE BASEWIDE BASEWID1E

Sample No: BD13024 BD3025 BD3026 BD3027
Sample Date: 02-OCT-01 04.ocr-0i 26-SEP-01 08-OCT401

User Test Group

Parameter Fit. Units Resull Qual JQ . Result Qual VQL R sulL Qlem! VQ __Result Qual VQ_
VOIK IIES

IcvichyI-2-pentanonc, 4- ugiE - - - - - - -

Mclhyleicl chloride ug/t. 47 J B J 30 J l J - -

I olu1clic utL - - - 2 I J - - . 1.2 J J

Xylcncs. total ug[. 150 I SO - - 6.4



Ilum Brook Ordnance Worlk

Monitorlng WlIls Groundwater

lDeterted Ilits

Rcqio Date: 03/04/02 Page 30 of 132

Location Code:
Associated Site:

Sample Noo:
Sample Date:

PDBDED-MW23
BASEWIDE

BWD02S
09-OCT-01

PB-BEI)MW24

BASEWIDE
UD3029

09OCT-01

-Resltl Qutal VQ

PI3-BEID-MW25
BASEWIDI

13D3030
05-ocrT-l

Resutlt Qua! FQ .

030 J J

PBl-BED-MW27
BASEWIDE

BD3032
09-OCT-01

_Resukt QPO! VQ_

User 7est Group

P arameier ...... _,
VOLATrILES

Mcthyl2-pcntanonc.4.
Methylcne chloride
Toluene
Xylencs. total

AL Untts. _ Result Qu1al VQ

u PI.
ugPA,

ugfA

ug/L

160 J B

910

1300

; 21
58

110

)II ; 98
120
560

J B
3 J0.80

1'5
J J

>,..



(- .
Plusto Urook' aanane 'Works

Monituring WcIls Groundwatcr
mitected Ilils

Rcwl v )iIDute (03104A2 
Page 31 of 32

Location Codel:
Associated .Site:

Sample No:
Sample Date:

. F Units

PI'-lNTA-MWI I
BASEWIDE

BD3034
03-OCT-01

Resqlt Qual [Q -

P13-TNTC.MW4
BASEWIDE

BD3043
04-0(t-OI

Result LiQ q VQ

P'D-NrC-MWS
BASEWIDE

BD3035
03-(XT-01

IResidat QuU1 VQ

TNTA-BEDGWW40

BASEWIDE

BD3037
09-DC l*-0l

Resuli Qyu! VQ

IJser Tet Group

Parameter
V(OLAI ILES

Mclhyl-2-pcnitanonc, 4-
Mcthvlenc chloride
roluecllc

Xylenes. total

up/L

ug/L

uglL.ga.

330 31R
730

1400

J
J

3.3 J i



Plum Broaok Ordnance Workq

Mlonitoring Wells Groundwater

Detecled flits

Report Datc: 03/04102 Page 32 of 32

Locationt Code:
Associated 1Sie:

Sample No:
Sample Date:

TNtTB-BEDGW-003
BASEWIDE

1D3038
08-OCT-01

User Test Group

Parameter- --.- _-

VOIATILFS

Methyl-2-pentanone, 4-

Methylene chloride

Toluene
Xylenes. total

1_ Units_ -aResull Qual YQ

T13B)-1;DW-004

BASEWIDE

BD3041
05-OT--OI

Result Qual YQ

1.3 J J

'lNTC-BEDOW-001

BASEWIDE

BD3042
04-OCT-01

Resuml!t Ofuqt .Q

uFA.
oglL

ug/L

160 JB

190

J

5.2

= (.1 C.



piunlt Urool( .gonce Workt

Monitaring WeIls Groundwatcr

Deteted Hits

Relpit Date: 03/04/02 Pa I of

Location Code:
Associated Site:

Sample No:
Sample Date:

PO-BED-MW 16

BASEWIDE
FP7002

10-OCT-01

TNTA-BEDGW-00I
BASEWIDE

FP7001
08-OCT-01

User Test Group

Parameter I .
RANGE ORGANICS

Dicscl Range Organics

Gasolinc Rangc Organics

.FIL Unia-

mg/kg

mglkg

Result Q0t01 VQ

4800

52000

_Reuill QflU; VQ

31000

160000

VO)LATILES

Acetone

B3cnznce

Mcthylcnc chlnidc
Ioluene

Ttichlotocthcnc
Xylencs. total

mg/kg
mg/kg
mg/k;

mg/kg
nvkg

mg/kg

mg/kg

30 J B
25 J

200
42 B

120

4.6 J

1600 13

j 89 J

680
210 r3
610

380 B

;

J



APPENDIX L

DATA QUALITY EVALUATIONS
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KN2.J1D0W 2'0iGWRI Appti.'P2l AHPI 1 A AM L. .i.



K.- L.1.O Introduction

This appendix of the Groundwater Investigation of TNT Areas and Red Water Ponds Report for

presents results of the quality assurance/quality control (QAIQC) measures implemented for the

sampling and analysis activities at the Plum Brook Ordnance Works (PBOW) - Sandusky, Ohio.

The quality indicators from every aspect of the data collection have been reviewed. and an

assessment of the data with regard to project-specific objectives is presented. Successful

execution of project-specific objectives and procedures provides strong support for the

acceptance of the data generated as adequate for the purpose of evaluating the analytical results

from this assessment at PBOW.

IT Corporation (IT) conducted field-sampling activities at PROW from August to October 2001.

Scvern Trent Laboratories in Knoxville. Tennessee and Canton, Ohio analyzed the project

samples. Field split samples were analyzed by Paragon Analytics of Fort Collins. Colorado. All

data analyzed were reviewed for accuracy and completeness. One hundred percent of the data

analyzed were subjected to data validation following guidelines in the USEPA4 Contract

Luborator i Program National Functional Guidelines for Organic Data Revieu), October 1999

(EPA. 1999) and SEP.4 Contract Laboratory Programn Noational Functional Guidelines.jar

Inorganic Data ReLview, February 1994. The criteria for blank evaluation were based on those

detailed in Region Ill.Aiodificafions to National Functional Guidelinesfor Organic Data Review

(September 1994) and Region I1 Modifications to the Laboratory Data Validation Functional

Guidelinus for Evaluating Inorganics AnalyJses. (April 1993). Data were evaluated against

specific criteria to verify the achievement of precision. accuracy, representativeness, complete-

ness and comparability goals established to meet the project data quality objectives (DQO). To

verify that these DQOs were met, field measurements, sampling and handling procedures,

laboratory analsysis and reporting. and all nonconformances and discrepancies in the data were

examined to determine compliance with the appropriate and applicable procedures defined in the

SAP. The results of this review are presented in the following sections. with all analytical

outliers or nonconformances discussed where they occurred.

This report is divided into three subsections. Section L.2.0 discusses the field investigation and

QC procedures used during the sampling effort. Section L.3.0 outlines the analytical program

and the associated QC' activities performed. The final part of this document. Section L.4.0,

summarizes the data findings and their overall impact on the usability of the analytical data.

USE P[(K?' 2.Ž1GW91d pplJO3'D I ' 108 AM L-1I



(2 L.2.0 Field Sampling and QC Activities

IT was retained by the U. S. Army Corps of Engineers, Nashville District to conduct

investigation and sampling activities at PBOW. Field activities at this site included collection of

direct push and monitoring well groundwater samples, soil samples and 2 free phase product

samples. The collection of these samples along with their associated QA and QC samples are

discussed in this section of the Data Quality Evaluation (DQE).

All project and field duplicate samples collected were submitted to STL. Sample shipments from

the field were performed under custody and documented using standard IT Analysis

Rcqucst/Chain of Custody (AR/COC) forms. These forms provided project-specific analytical

specifications and QC instructions to the laboratory. A formal COC transfer record was prepared

and included with these forms to document custody during sample transportation. storage. and

disposition by the laboratory. Table L- I summarizes the field sample number. location. sample

type. date of collection, and sample delivery group for each sample collected. Table L_-2

summarizes the detected compounds in the method blanks associated with the PBOW samples.

L.2.1 Trip Blanks
Aqueous samples designated for volatile organic compound (VOC) analysis may be susceptible

to contamination by diffusion of organic compounds into the sample container. Trip blanks are

analyzed in order to assess the potential for contamination to be introduced to an aqueous volatile

sample during transport and handling procedures. A trip blank is a sample of analyte-free

deionized (Dl) water that is prepared at the laboratory, shipped to the field with sample

containers, and returned to the laboratory with the water matrix samples receiving VOC analysis.

A trip blank is then analyzed for volatile organics using the same sample preparation and

analysis procedures used for the actual field samples. Sixteen trip blank samples were collected.

The data validator applied the SX- I OX rule to the samples for the analytes detected. The

following, samples were qualified "B" by the data validator indicating that sample results are

indicative of blank contamination:

on2 rIUu (.~ AlrJ,1.A1 {I l.I 1.08u AM [, _



Lot Sample Affected Blank Contaminant Qalidation

BD3045. BD3047. Acetone B
01-1024 D3049

01-1-024 BD3045, BD3047,
BD3049, BD3051 Methylene Chloride B

H 11280106 BD3005 Acetone B
BD3005 Methylene Chloride B

H1J020107 B03012 Acetone B

H1J040177 BD3021, BD3034, Acetone B
BD3035

BD3025, BD3042,
BD3043, BD3046, Acetone B

H1J050186 BD3048

BD3043 Methylene Chloride B

BD3006R, BD3009R.
BD3018R, BD3030, Acetone B
BD3052

H1J060123 _ .
BD3009R, B03018R.
BD3030, BD3041. Methylene Chloride B
BD3050, BD3052

BD3004, BD3027 Acetone B
H1J0901 11 BD3027, BD3038 Methylene Chloride B

L.2.2 Field Duplicates
1Field duplicate samples are collected and submitted to the laboratory for analysis along with their

corresponding original sample. The data generated from the analysis of field duplicate samples

are used to evaluate the precision of the sample collection and analysis procedures. It is difficult

tO collect and analyze soil samples in duplicate due to the heterogeneous nature of a soil. High

relative percent difference (RPD) between an original sample and its field duplicate may indicate

a difference in sample matrix or sample collection rather than true problems with precision of

sample analysis. Also. when estimated "'- 'or nondetected "U" results are reported, there is a

potential for increased variability between the primary and duplicate sample results

lField duplicate samples were collected at a frequency of approximately one for every ten samples

collectcd (10 percent). Seven field duplicate samples were collected during this sampling event.

Table L.-' compares the original and field duplicate results and shows the RPDs calculated for

those detected compounds. Compounds not presented in thc table were not detected in either the

I\2 Pl~t)O .'1(G RI.AppUl:I.'A2:I 142. 1 OS IA-I- -8



original or field duplicate samples. In cases where duplicates were performed and one result is

less than the reporting limit, but greater than the method detection limit, the Rl'D is reported, but

should be considered an estimated value.

The acceptance criterion of 30 percent RPD for waters and 50 percent for soils was used to

evaluate these sample results. In most cases, original and field duplicate data compared well as

demonstrated by the RPDs calculated. RPD is calculated by using the following formnula:

RP A-B x 100
R (-4 + B)!2

where:

RPD relative percent difference
A original result
B field duplicate result.

L.2.5 Field Split Samples
Split samples were collected in conjunction with field duplicate samples and sent to Paragon

Analyidcs. lThe split samples wcre submitted to the laboratory for the same analysis as their

corresponding field duplicates and original field samples. The split samples are used to determine

i('data results are reproducible when analyzed by two different laboratories. Results are also

evaluated to determine if a contracted laboratory's preparation and analysis procedures are in

control and meet the approved method criteria. Paragon's compound lists for 8260B and 8270C

were more extensive than needed for the project. Although all compounds were validated. only

the TCL list is discussed in this DQE.

Field split samples were collected at a frequency of approximately one for every ten regular

samples. Seven split samples were collected during this sampling event.

Table L-3 compares the original and field split results and shows the RPDs calculated for those

detected compounds. Compounds not presented in the table were not detected in either the

original or field split samples.

)KN2PB()V\ 20~iWRI APrL:O.6 12 1I uS AML L-4



L.3.0 Analytical Program and QC Activities

The project QAIQC program described in the SAP was followed for the collection and laboratory

analysis of samples. Each of the analytical methods used require that method-specific QAIQC

protocols be followed during sample analysis. These protocols are a critical part of the methods

employed and were followed by the laboratory during sample analysis. Specific measures

included detailed record keeping procedures. instrument calibrations, and analysis of method

blanks blank spikes, MSIMSD. surrogates. and internal standards. The following SW-846 and

USEPA Methods were used to analyze PBOW samples:

K�.

Parameter I SW-846 Method
Volatiles j SW-846 8260B
Semivolatiles SW-846 8270C
Nitroaromatic Compounds SW-846 8330
Metals SW-846 601 0B1747DAi747 1A
Gasoline/Diesel Range Organics SW-846 8015B
Turbidity EPA 180.1
Alkalinity EPA 310.1
TOC SW-846 9060
Hardness EPA 130.2
Total Dissolved Solids EPA 160.1
Total Suspended Solids EPA 160.2
Chloride EPA 325.2
Total Cyanide SW-846 9012A
Nitrate EPA 353.2
Sulfate EPA 375.4

Appendix K contains validated analytical data summaries for the samples collected during this

field investigation. The QA/QC criteria defined in the SAP were used by the validator to evaluate

the data for all parameters for which criteria were provided. If acceptance criteria were not

provided in the SAP. laboratory-derived acceptance criteria were used by the validator to qualify

data or the criteria established in the analytical method were used. Any qualifiers added to these

data bv the data validator are included in the summaries.

KS'D 11BOW AMiGWK AppIAI 'tI} 1 ).OJ AM



L3.1 Laboratory QA'QC Procedures

The following sections discuss specific QA/QC protocols required and performed by the

laboratory during this investigation.

L.3. 1.1 Method/Calibration Blanks
Method blanks are analyzed with each analytical "batch" processed on a per matrix (i.e.. soil and

water) basis. Method blanks are carried step-wise through the same analytical procedure as their

associated field samples including the addition of solvents. surrogate and standard spikes, and

reagents as required in the analysis process. The purpose of a method blank is to identify any

possible contaminants that may be introduced to the sample as a result of any part of the

analytical process. Table L-2 summarizes the compounds detected in associated blanks by lot

number. The data validator evaluated all blank data associated with each sample. When

estimated or positive concentrations of compounds/analytes were reported in the corresponding

field samples. associated samples were evaluated and qualified using the 5X-I OX rule.

For some analyses. an initial and continuing calibration blank are performed throughout the run

sequence. These blanks verify the presence of carry over contamination for the analytes of

interest.

Qualifiers applied to samples based on detects in the method or calibration blanks are

summarized below:

'U

-J

Nuoaeber fe ected Blank Contaminant Blank Validation

Volatiles
01-10-024 BD3045 BD3047,B13049, Methylene chloride Method B

H11270167 BD0003. BD00O4, BDO005, Acetone Method B
______ ___ 8 0006, BDO007, 800008 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

BD0003. BD0004, BD0005.

H11270167 BD0006 BID007 BD00081 Methylene chloride Method B

BD0O12

H11280106 BD0002. BD0013, BD0015, Acetone Method B
B D 0024 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

BD0001, BD0002, BD0013,

H11280106 BD0014, BD0015, BD0016, Methylene chloride Method B
800023, BD0024. 8BD0025,

_____ ____ BD80 026, 8D0028, 803005 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

K N 2 P I f l W U 1 0 1 A N 4L -L-6



Lot Sample Number Affected Blank Contaminant Blank Qalidation
Number I___Qualifier____

BD0017R, BDOO18R,

H1J030106 BD0019R, BDO219R, Methylene chloride Method B

__ BD0030R

HWJ060123 BD3009R, BD3018R, BD3030, Methylenechlrde Method B
_________ 83041. BI03050, BD3052 MehenchodeetdB

H1JO901 11 8D3027, BD3038 Methylene chloride Method B
Metals
01-09-139 BD0027, B00032 Selenium Method B

BD3045, BD3047. BD3049, Aluminum Calibration B
BD3051 (F)
BD3045 Antimony Calibration B

BD3045, OD3045(F) Chromium Method/Calibratio Bn

01-10-024 BD3045, BD3049, BD3049(F), Cobalt Calibration B803051, .D3051(F)

BD3045, BD3047, BD3047(F) Iron MethodnCalibratio B
n

BD3051 (F) Manganese Calibration B

BD3047, BD3047(F), BD3051, Zinc Calibration B
BD3051 (F) Zn_______

BD3026(F) Aluminum Calibration B

BD0003, FD0004, BD0005.
BDO006, BD0007, BD0008, Beryllium Calibration B
BDO009. BDO010, BD0012

BD0005. B00006, BD0008, Cadmium Calibration 8
BDO009, BD0010. BD0012 _________

BD3026 Chromium Method B

,1.270167 8D0007, 8DO009. BDO010 Cobalt Calibration B

BDo009, 8D3026, B03026(F) Copper MethodlCalibratio Bn

BD0003, 8D0004, B00005,
BD0006, 600008, BDO009, Mercury Calibration B
BDOO1

BD0003, 800008 Thallium Calibration B

BD3026 Zinc Method B

H1 1280106
BD3005, B03005(F), BD3007,
B03007(F). BD3010,
8D3010(F)

Method/Calibratio
inAluminum B

BD0015, BD0016. 800023, Beryllium Calibration B

BD3005. BD3007 Chromium MethodlCalibratio B
n

BD3010 Copper MethodlCalibratio B
n

BDO001, BD0015 Mercury Calibration B
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Lot Sample Number Affected Blank Contaminant Blank Validation
Humber I _ _ _ __ _ _ _ __ _ _ _Qualifier

BD0002. BD0023, BD0024, Thallium Method/Calibratio B
BD0028, BD3005(F) n
BD3010 Zinc Method B
BD3018, BD3018(F) Aluminum Calibration B

Selenium Calibration B
H8JOt0131 BD3018. BD3018(F) Thallium Calibration B

BD3018 Vanadium Calibration B
BD3012 Cadmium Calibration B

HIJ020107 BD3012(F) Copper Calibration B

BD3024, BD3024(F) Aluminum Calibration B

BDO017R, BD0018R,
BDO019R, BD0021R. Arsenic Calibration B
BDO022R

BDO017R. BD0018R.

H1J030106 BD00221R BD0029R, Beryllium Calibration B

BD0030R
BDO017R, BDO018R,
B00019R, B10021R, Cadmium Calibration B
BD0022R, BD0029R,
BD0030R

BD3008(F), BD3017(F). Aluminum Calibration B
80302 1(F) _ _ _ _ _ _ _

BD3034 Cadmium Calibration B
HJ040177 BD30350 BD3035(F) Thallium Calibration B

BD3008 Vanadium Calibration B

J

A_
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A.
Number Sample Number Affected Blank Contaminant Blank Validation

BD3025, BD3025(F), BD3042,
B03042(F), BD3043(F), . Method/Calibratio
BD3046. BD3046(F), BD3048. Alumnum nB

H1J050186 BD3048(F)

BD3043 Copper Calibration B

BD3043 Thallium Calibration B

BD3006R, BD3006R(F).
BD3009R, BD3009R(F),
BD3030, BD3030(F), Aluminum MethodnCalibratio B

H1.J060123 BD3041(F), BD3050(F),
BD3052, 8D3052(F)
BD3006R(F), BD3050(F) Beryllium Calibration B

BD3009R, BD3050 Copper Calibration B

BD3004(F), BD3027(F). Aluminum Calibration B

BD3038(F)
H1JO901 11 BD3004(F), BD3038 Beryllium Calibration B

BD3004, BD3038(F) Copper Calibration B

BD3004 Thallium Calibration B

BD3019, BD3019(F)A
BD3028(F), BD3029(F) Alumium Calibraton B

H1JI10021 BD3028, BD3032 Arsenic Calibration B

BD3037 Beryllium Calibration B

H1-J1110141 BD3020, BD3020(F) Aluminum Calibration B
BD3020(F) Magnesium Calibration B

BD3020(F) Thallium MethodlCalibratio B
I ___ ___nB

SPLP Explosives
H11270167 BD0008 2.4-Dinitrotoluene Method B

H11280106 BD0023, BD0024, BD0028 2,4-Dinitrotoluene Method B
AlkalinitY
H1J020107 BD3012 Total Alkalinity Method B

L.3. 1.2 Matrix Spikes and Laboratory Control Spikes
Two types of spikes were generally performed for all analyses: matrix spikes (MS) and

laboratory control samples (LCS). MS compounds are spiked into an aliquot of a field sample.

LCS compounds are spiked into a blank matrix. Thc spiked compounds are representative

compounds that are quantified during performance of the method. Recovery of the spiked

compound is used as an assessment of analytical accuracy on the sample matrix analyzed. These

results are useful in distinguishing samplc matrix interferences from analysis interferences

through a comparison of MS and LCS recovery data. Often. spikes are performed in duplicateK-
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(as an MSD or LCS duplicate). In this manner, the precision of the assessment can be quantified

as the RPD of the original and duplicate spike.

Matrix spikes were assigned at a frequency of I for every 20 field samples collected. Three

MS/MSDs were assigned in the field to samples BD0004, BDO016. BD3004, and BD3027.

These samples correspond to locations PRRP-DPI 0. TNTB-SS3 75. IT-AA2-BEDGW-001, and

PB-BED-MW22 respectively. Additional sample volume was provided to the laboratory for the

MS/MSD analyses. This sampling frequency meets the collection criteria for~this program as

specified in the SAP. In addition to the overall collection frequency. the analytical method

requires that the laboratory analyze I set of spikes per analytical batch. To comply with this

method requirement. the laboratory may have to analyze "batch" QC with a work order. The

*alidator evaluated the "batch" QC. The laboratory statistically determined target acceptance

limits were used to assess the spike recovery and RPD.

The MSIMSD criteria were met with the exception of the ifollowing. which exhibited %

recoveries and/or RPDs outside QC limits:

3J
Lot Number Sample Number Affected Compound(s) Qualifion

Explosives
01-10-124 BD3045, BD3047. BD3049, B03051 Tetryl UJIR-

Metals
BDO003, BDO004, BDO005, BDO006.

H11270167 BD0007, BD0008, BDO009, BDO010, Calcium, Magnesium J
BD0012, BD3026
BDOO, BDO002, BDO014, BDOOI5.

1i11280106 BD0016, BD0023. BDO024. BD0025, Manganese J

BD0026, BD0028

'R -Rejected due to 0% recovery of surrogate

LCS results are used to evaluate lab method performance in the same manner as the MS/MSD

results except the LCS is not perforned on an actual field sample matrix. A LCS is prepared for

each analytical "batch" for each parameter and matrix analyzed.

All LCS recoveries met the established QC criteria with the exception of the following:
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K>_ Lot Number Sample Number Affected Compound(s) Validation

Volatiles

01-10-024 BD3045, BD3047, BD3049, BD3051 Methylene chloride B

Semivolatiles

01-10-024 BD3045, BD3047, BD3049. BD3051 Hexachlorocyclopentadiene UJ

HIJ100121 8D3019, BD3028, 8D3029. 8D3032, Pyrene UJ
B03037

H1J110141 BD3020 Pyrene UJ

Explosives

01-10-024 BD3045, BD3047, BD3049, BD3051 Tetryl

'R - Rejected due to 0% recovery of the surrogate B - Blank contamination

L.3. 1.3 Calibration
Several analytes were qualified because of unacceptable performance in the calibration standards.

For specific examples refer to the validation report in Appendix J and Table L-5.

L.3.2 Reporting Limits

Practical quantitation limits (PQL) or RLs. used for this project are those statistically determined

by the laboratories. The analytical program executed for this project required the use of SW-846

methods. which specify the procedure for calculating the PQLs presented. Each laboratory is

required to demonstrate method performance through method detection limit (MDL) studies for

every method employed. These studies are required to be laboratory-specific so that individual

laboratory variables such as equipment brands, reagent suppliers, and chemist technique are

factored into the performance study. MDLs are established using controlled matrices (i.e.. Dl

water). The PQL calculation adjusts the limit by a predetermined mathematical factor for the

analysis of actual environmental sample matrices (i.e. soil. groundwater, etc.). For purposes of

claritv and consistency with respect to terminology, the term "reporting limit" has been

substituted for PQL when referencing the limit of detection reported by the laboratory for each

individual sample and parameter. The actual values reported have been corrected for all

necessary dilutions, dryness, and interference factors as applicable based on the resulting

anal!tical data for a sample.

Standard operating procedures (SOP) address MDLs. PQLs. and RLs when dealing with low

concentrations of analytes in samples. These limits are generally defined as follows:
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• MDL. The minimum concentration of an analyte that can be determined with 99 percent
confidence that the true value is greater than zero.

* PQL. The lowest level that can be reliably achieved within specified limits of precision and
accuracy during routine laboratory operating conditions.

• RL. This number is equivalent to the PQL.

An MDL is the lower limit at which the laboratory can differentiate a measurement from back-

ground. The MDL is detennined in accordance with the procedures in 40 CFR Part 136. A

PQL. or RL. is the lowver limit at which a measurement becomes meaningful. This measurement

(the PQIL or the RL) is generally a multiple of three to five times the MDL.

All samples were handled and analyzed as expected without significant changtes to the

anticipated project RL~s due to mnatrix interference or high dilutions.

L.3.3 Holding Times/Preservation
All laboratory results submitted for this investigation have been reviewed with respect to

laboratory adherence to extraction and analysis holding times. Maximum sample extraction and

analysis hold times were those specified in USACE document EM200-1-3.

All holding time criteria were acceptable for the samples collected except BDOG26 and BD3041.

Five samples were qualified because of improper sample preservation. They were BD3017,

BD3020, BD3034. BD3035, and BD3045.

L4.O Data Evaluation and Usability
The analytical data review process identified a few analytical nonconformance issues that were

noted during this analytical prograL. These anomalies have been discussed in the previous

sections of this appendix. Table L-4 summarizes all compounds requiring qualifier application

due to an anomalies discovered during data validation. Table L-5 defines the reason codes for

qualification and Table [-6 defines the data validation qualifiers.

The following definitions are used for definingt precision. accuracy. representativeness,

completeness, and comparability as they have been applied to this evaluation.
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Precision. Precision is a measurement of mutual agreement among individual measurements

of the same property. usually under prescribed similar conditions. Precision data were obtained

through the analysis and evaluation of duplicate QA samples. Accuracy was determined through

the analysis and evaluation of method blanks, LCSs, trip blanks, equipment rinsates. and MS

samples.

Accuracy. Accuracy is a measurement of bias in a system and is expressed as a percent

recovery. These QA samples were collected and/or analyzed at the frequency established in the

SAP, verifying the completeness element of the DQOs along with the evaluation of holding

times and reporting limits. Percent recovery is calculated as follows:

Perceni Re co erry= * 1(

Where:

X the lab determined concentration of a spiked sample

S the sample native concentration prior to spike

T = the true concentration of the spike

Relative Percent Difference is calculated as follows:

Re lative Percent Difference = [ JDl 100Dli +D2

Where:

Di and D2 = the results of duplicate measurements

Representativeness. Representativeness is a qualitative parameter that expresses the degree

to which sample data actually represent the matrix and site conditions. For example. in

conducting ground water monitoring, representativeness requires proper location of wells and the

collection of samples under consistent. documented procedures. Wells are located based upon

the results of the hydrological study in progress and are designed to provide maximum coverage

of the flow conditions. Requirements and procedures for sample collection and handling are

designed to maximize sample representativeness. Representativeness also can be monitored by

reviewing field documentation and by performing field audits.
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The samples were collected using IT SOPs and were fully documented through the use of

standard IT field forms. Samples are representative of the matrix and site sampled.

Completeness. Completeness is a measure of the amount of valid data that are obtained

during a sampling event as compared to the amount of data planned to be collected under

optimum conditions. Some data for this project were qualified as estimated in the validation

process because of the outliers noted in the MS recoveries. duplicate results for certain elements.

and various other calibration and inductively coupled plasma serial dilution results. A total of 76

data points were qualified as rejected in the validation process due to various QC criteria as

described in the previous sections of this report. Precision is calculated as follows:

Comnpleteness % = -) 100

WVhere:

D, - the number of data points lor wshich valid results are reported

D, -- the number of valid samples/data points that are collected and reach the laboratory

for analysis.

During this task. 54 samples were collected resulting in approximately 9300 analytical records.

Less than I percent of the data points were rejected due to anomalies discovered during the

validation process. Using the above calculation. 99% completeness is achieved for the task.

Comparability. Comparability is a qualitative parameter expressing the confidence with which

one data set can be compared with another. Comparability ensures that results for the sampling

event can be compared with data from other past and/or future sampling programs. Compar-

ability for this sampling event was achieved through the use of established and recognized

techniques and accepted standard EPA methods. All samples collected and analyzed were

subjected to the same sampling, handling, preparation. analysis, reporting. and validation criteria

for the purpose of achieving comparability goals within the data set.

L.4. 1 Statement of Data Usability
The overall results of the analyses. as discussed in this evaluation. suggest that representative

samples were collected and analyzed. and the results are indicative of the media analyzed. with
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the exception of the few anomalies noted. The data do reflect expected site conditions and are

usable for their intended purpose.

Tables L-1 through L-6 summarize the analytical program and the results for the data validation

effort for all samples collected by IT at PBOW.
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Table LA1
Sample Cross-reference

Plum Brook Ordnance Works

(Page 1 of 2)

Sample Sample Sample Sample T Sample Lot
Type Location Number Date I Purpose Number

Direct Push Groundwater TNTA-DP14 BA3014 2-Aug-01 REG H1 H030124
TNTA-DP21 BA3021 1-Aug-01 REG H1H020118
TNTB-DP02 BB3002 6-Aug-01 REG H IH070218
TNTB-DPO2 B83002 6-Aug-01 REG H1H070257
TNTB-DPO3 BB3003 1-Aug-01 REG H1H020118
TNTC-DP13 BC3013 1-Aug-01 REG H1H020118
TNTC-DP19 BC3019 6-Aug-01 REG H1 H070218
TNTC-DP19 BC3019 6-Aug-01 REG H1H070257

Monitoring Well
Groundwater

IT-MA2-BEDGW-001
IT-AA3-BEDGW-001
IT-ABG-BEDGW-01
IT-ABG-BEDGW-01
IT-BGB-BEDGW-001

IT-MNTA-BEDGW-001
IT-TNTB-BEDGW-001
IT-TNTB-BEDGW-001
IT-TNTB-BEDGW-002

MK-MW17
PB-BED-MW13
PB-BED-MW14
PB-BED-MW14
PB-BED-MW15
PB-BED-MW16
PB-BED-MW17
PB-BED-MW18
PB-BED-MW19
PB-BED-MW19
PB-BED-MW19
PB-BED-MW20
PB-8ED-MW22
PB-BED-MW23
PB-BED-MW24
PB-BED-MW25
PB-BED-MW25
PB-BED-MW25
PB-BED-MW27

PB-TNTA-MW1 1
PB-TNTC-MW4
PB-TNTC-MW5

TNTA-BEDGW-001
TNTB-BEDGW-003
TNTB-BEDGW-004
TNTB-BEDGW-004
TNTB-BEDGW-004
TNTC-BEDGW-001
TNTC-BEDGW-001
TNTC-BEDGW-001

BD3004
BD3005
BD3006

BD3006R
BD3007
BD3008
B03009
BD3009R
BD3010
BD3012
BD3017
BD3018

BD3018R
BD3019
BD3020
BD3021
BD3024
BD3046
BD3045
BD3025
BD3026
BD3027
BD3028
BD3029
B03052
BD3051
BD3030
BD3032
BD3034
BD3043
B03035
BD3037
BD3038
BD3050
BD3049
8D3041
BD3048
BD3047
BD3042

8-Oct-01
27-Sep-01
28-Sep-01
5-Oct-01

27-Sep-01
3-Oct-01

28-Sep-01
5-Oct-01

27-Sep-01
1-Oct-01
3-Oct-01

28-Sep-01
5-Oct-01
9-Oct-01
10-Oct-01
3-Oct-01
2-Oct-01
4-Oct-01
4-Oct-01
4-Oct-01

26-Sep-01
S-Oct-01
9-Oct-01
9-Oct-01
5-Oct-01
5-Oct-01
5-Oct-01
9-Oct-01
3-Oct-01
4-Oct-01
3-Oct-01
9-Oct-01
8-Oct-01
5-Oct-01
5-Oct-01
5-Oct-01
4-Oct-01
4-Od-01
4-Oct-01

REG
REG
REG
REG
REG
REG
REG
REG
REG
REG
REG
REG
REG
REG
REG
REG
REG
FD
FS

REG
REG
REG
REG
REG
FD
FS

REG
REG
REG
REG
REG
REG
REG
FD
FS

REG
FD
FS

REG

HIJ090111
Hi 1280106
H1J010131
H1J060123
Hi 1280106
H1J040177
H1J010131
HIJOB0123
H11280106
H1J020107
H1J040177
HIJ010131
H1J060123
HIJ100121
HIJ110141
H1J040177
H1J030106
HIJ050186
01-10-024
HiJO50186
H11270167
H1JO90111
H1J100121
H1J100121
H1J060123
01-10-024
H1J060123
HiJi00121
H1J040177
H1JO50186
HiJ040177
HiJI00121
HIJ090111
Hi J060123
01-10-024
HlJ060123
H1J050186
01-10-024
H1J050186
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Table L-1
Sample Cross-reference

Plum Brook Ordnance Works

(Page 2 of 2)

Sample Sample I Sample Sample Sample Lot
Type Location I Number Date Purpose Number

Monitoring Well PB-BED-MW16 FP7002 10-Oct-01 REG H1J120206
Product TNTA-BEDGW-001 FP7001 8-Oct-01 REG H11J20206

Soil PRRP-DP03 BDOOO1 27-Sep-01 REG H11280106
PRRP-DPO3 8l00002 27-Sep-01 REG H11280106
PRRP-DP10 BD0003 26-Sep-01 REG H11270167
PRRP-DPIO BD0004 26-Sep.01 REG HI 1270167
PRRP-DP1 I BDO005 26-Sep-01 REG Hi 1270167
PRRP-DP1I B00006 26-Sep-01 REG H11270167

TNTA-S0012 BD0007 26-Sep01 REG Hi1270167
TNTA-S0012 BD0008 26-Sep-01 REG Hi 1270167
TNTA-SO080 BDO010 26-Sep.01 FD HI 1270167
TNTA-S0080 8D0009 26-Sep-01 REG HI 1270167
TNTA-S0080 BDO012 26-Sep-01 REG HI 1270167
TNTB-SS295 BD0031 27-Sep-01 FS 01-09-139
TNTB-SS295 BD0013 27-Sep-01 REG H11280106
TNTB-SS295 BD0014 27-Sep-01 REG HI1280106
TNTB-SS375 BD0015 27-Sep-01 REG H11280106
TNTB-SS375 BD0016 27-Sep-01 REG H11280106
TNTC-S0066 BD0019R 2-Oct-01 FD H1J030106
TNTC-S0066 BDO017R 2-Oct-01 REG H1J030106
TNTC-S0066 BDO018R 2-Oct-01 REG H1J030106
TNTC-S0123 BD0021R 2-Oct-01 REG H1J030106
TNTC-S0123 BD0022R 2-Oct-01 REG H1J030106
WARP-DP09 800032 27-Sep-01 FS 01-09-139
WARP-DPO9 8D0023 27-Sep-01 REG H1 1280106
WARP-DPO9 8D0024 27-Sep-01 REG H1 1280106
WARP-DP13 80026 27-Sep-01 FD Hi 1280106
WARP-DP13 80027 27-Sep-01 FS 01-09-139
WARP-DP13 BD0025 27-Sep-01 REG H11280106
WARP-DP13 BD0028 27-Sep-01 REG H11280106
WARP-DP16 BD0029R 2-Oct-01 REG H1JO30106
WARP-DP16 BDO03OR 2-Oct-01 REG H1J030106

''

'I

i

KN2P80\20AGWA~a~eL1W1102i5:? PM



Table L.2

Summary of Compounds Detected in Method Blanks
Plum Brook Ordnance Works

(Page 1 of 2)
Lot j Sample Sample Sample Lab

I Number Number Date I PurposeI Parameter I Result I Units I Qualifier
01-09-139 IP011003-2-2 3-Oct-01 BLK Aluminum 2.1 mg/kg B

IP01 1003-2-2 3-Oct-01 BLK Barium -0.038 mg/kg B
IP01 1003-2-2 3-Oct-01 BLK Beryllium -0.016 mglkg B
IP011003-2-2 3-Oct-01 BLK Calcium 18 mglkg B
IP011003-2-2 3-Oct-01 BLK Cobalt -0.053 mglkg B
IP01 1003-2-2 3-Oct-01 BLK Iron 5.8 mg/kg B
IP01 1003-2-2 3-Oct-01 BLK Magnesium -2.7 mg/kg B
IP01 1003-2-2 3-Oct-01 BLK Manganese 0.053 mglkg B
IP011003-2-2 3-Oct-01 BLK Potassium 5.9 mg/kg B
IP011003-2-2 3-Oct-01 BLK Selenium 0.2 mg/kg B
IP01 1003-2-2 3-Oct-01 BLK Sodium 13 mg/kg B
IP01 1003-2-2 3-Oct-01 BLK Zinc 0.31 mg/kg B
VLO1 0928-2-2 28-Sep-01 BLK Methylene chloride 12 uglkg
VL010928-2-2 28-Sep-01 BLK Naphthalene 5 uglkg J
VLO1 1003-2-1 3-Oct-01 BLK Methylene chloride 6.7 uglkg

01-10-024 HGO11O11-1-2 11-Oct-01 BLK Mercury -3.60E-05 mg/L B
IP01016-2-2 16-Oct-01 BLK Barium -0.00055 mg/L B
IP011016-2-2 16-Oct-01 BLK Calcium 0.11 mg/L B
IP011016-2-2 16-Oct-01 BLK Chromium -0.0007 mg/L B
IP011016-2-2 16-Oct-01 BLK Iron 0.02 mg/L B
IP011016-2-2 16-Oct-01 BLK Magnesium 0.0087 mg/L B
IP011016-2-2 16-Oct-01 BLK Manganese -0.00022 mg/L B
IPOI1016-2-2 16-Oct-01 BLK Potassium 0.37 mg/L B
IP011016-2-2 16-Oct-01 BLK Sodium 0.15 mg/L B
VLO1 1008-1 -1 8-Oct-01 BLK Methylene chloride 9 ug/L

H 1 H030124 EHJGQBW 2-Au-01 BLK Methylene chloride 3.1 ug/L J
H1H070257 EHPLDBW 6-Aug-01 BLK Methylene chloride 7.3 uglL
H11170126 EKLJ8BW 14-Sep-01 BLK Methylene chloride 0.32 ug/L J

EKQP5BS 14-Sep-01 BLK Reactive Sulfide 7.3 mg/kg B
EKQP6BS 14-Sep-01 BLK -Reactive Cyanide 12.5 mglkg B

H11270167 ELC50BW 26-Sep-01 BLK Thallium 6.3 ug/L B
ELC5WBW 26-Sep-01 BLK Aluminum 27.2 ug/L B
ELC5WBW 26-Sep-01 BLK Calcium 39.2 ug/L B
ELC5W8W 26-Sep-01 BLK Chromium 1.5 ug/L B
ELC5W8W 26-Sep-01 BLK Copper 6.4 ug/L B
ELC5WBW 26-Sep-01 BLK Zinc 7.4 ug/L B
ELCCABW 26-Sep-01 BLK Turbidity 0.03 NTU B
ELEMEBS 25-Sep-01 BLK Acetone 9.2 ug/kg J
ELEMEBS 25-Sep-01 BLK Methylene chloride 4 uglkg J
ELFWOBW 26-Sep-01 BLK Alkalinity 4.3 mg/L B
ELGTFBS 27-Sep-01 BLK Methylene chloride 3.2 ug/kg J
ELXWABS 26-Sep-01 BLK Dinitrotoluene, 2,4- 22 uglL J

H11280106 ELC50BW 26-Sep-01 BLK Thallium 6.3 uglL B
ELF98BW 27-Sep-01 BLK Turbidity 0.02 NTU B
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Table L-2

Summary of Compounds Detected In Method Blanks
Plum Brook Ordnance Works U

_ __ (Page 2 of 2_

Lot Sample Sample Sample | _ Lab
| Number| Number | Date | Purpose Parameter | Result | Units Qualifier
H1J010131 ELEKEBW 28-Sep-01 BLK Bis(2-ethylhexyl)phthalate 9.3 ug/L J

ELF9LBW 28-Sep-01 BLK Alkalinity 4 mg/L B
H1J020107 EL8TMBS 28-Sep-01 BLK Reactive Cyanide 12.5 mg/kg B

EUL48S 29-Sep-01 BLK Barium 0.02 mgJL B
ELL05BW 2-Oct-01 BLK Methylene chloride 0.31 ug/L J
ELLQLBW 25-Sep-01 BLK Turbidity 0.04 NTU B
ELVE2BW 1-Oct-01 BLK Alkalinity 4.5 mc B

H1J030106 ELLGLBW 2-Oct-01 BLK Turbidity 0.03 NTU B
ELP9MBS 2-Oct-01 BLK Chromium 0.13 mg/kg B
ELQFKBW 3-Oct-01 BLK Methylene chloride 0.18 ug/L J
ELT94BW 2-Oct-01 BLK Alkalinity 3.9 mgiL B

H1J040177 ELLQMBW 3-Oct-01 BLK Turbidity 0.02 NTU B
ELTGRBW 3-Oct-01 BLK Methylene chloride 0.27 ug/L J
ELVWKBW 3-Oct-01 BLK Alkalinity 2 mg/L B

H1J050186 ELN2RBW 4-Oct-01 BLK Turbidity 0.02 NTU B
ELVA8BW 4-Oct-01 BLK Alkalinity 2 mglL B
EM5FDBW 13-Oct-01 BLK Chloride 0.66 mgtL B

H1J060123 ELRMPBW 5-Oct-01 BLK Turbidity 0.02 NTU
ELV8KBW 3-Oct-01 BLK Methylene chloride 0.2 ug/L J
ELVANBW 3-Oct-01 BLK Alkalinity 2 mglL B
ELWJEBW 4-Oct-01 BLK Aluminum 65.1 uglL B

H1J090111 EL2P1 BW 8-Oct-01 BLK Methylene chloride 0.3 ug/L J
ELVWMBW 8-Oct-01 BLK Alkalinity 2.3 mg/L B
ELVWPBW 8-Oct-01 BLK Turbidity 0.02 NTU B
ELX6GBW &.Oct-01 BLK Methylene chloride 0.31 u J

H1J100121 ELI HRBS 6-Oct-01 BLK Barium 0.0096 mg/L B
EL5V4BW 12-Oct-01 BLK Methylene chloride 0.82 uglL J
EL6XEBW 9-Oct-01 BLK Alkalinity 1.7 mgtL B
EL7VWBS 6-Oct-01 BLK Barium 0.015 mg/L B
EL85PBW 9-Oct-01 BLK Thallium 5.6 ug/L B
EL9ANBW 15-Oct-01 BLK Acetone 0.66 ugtL J
EL9ANBW 15-Oct-01 BLK Methylene chloride 0.22 ug/L J
EMTOTBS 4-0ct-01 BLK Reactive Cyanide 12.5 mg/kg B

H1J110141 EMJXNBW 10-Oct-01 BLK Alkalinity 2.8 mgBL 8
H1J120174 EMIJ8BS 10-Oct-01 BLK Reactive Cyanide 12.5 mglkg B

EM1JPBS 10-Oct-01 BLK Reactive Sulfide 89A mg/kg B
EMCJ5BW 1 1-Oct-01 BLK Methylene chloride 0.32 uglL J
EMJF3BW 11-Oct-01 BLK Trinitrotoluene, 2,4,6- 0.083 uJL_ J

H1J120206 EL7P5BW 8-Oct-01 BLK Acetone 0.79 mg/kg J
EL7P5BW 8-Oct-01 BLK Bromomethane 0.44 mg/kg J
EL7P5BW 8-Oct-01 BLK Chloromethane 0.32 mg/kg J
EL7P5BW 8-Oct-01 BLK Methylene chloride 1.6 mg/kg
EL7P5BW 8-0ct-01 BLK Xylenes. total 0.13 mgk J

Uj

J

KN2\PBOW\2001 GWRI\TableL-2\3/11/02\5:19 PM
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TABLt L-3

Summary of Original, Field Duplicate and Field Split Hits
Relatie Percent Difference Calculations

Plum Brook Ordnance Works

f

GROUP NAME
LOCATIONCODE
SAMPLE-NO
SAMPLEDATE
SAMPLE PURPOSE
TestLrGuzl
EXPLOSIVES
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
SEMIVOLATILES
SEMIVOLAT IL ES
SEMIVOLATILES
SEMIVOLATILES
SEMIVOLATILES
SEMIVOLATILES
VOLATILES
VOLATILES
VOLAITLES
VOLATILES
VOLATILES
VOL ATILES
VOLATILES
VOLATILES
VOLATILES

examrieter UnilA
Amino.4.6 dinilrololuene, 2 UR/L
Aluminum uR/IL
Aluminum uR/L
Antimony ug/L
Arsenic ug/L
Barium UR/L
Barium uR/L
Calcium uR/L
Calcium ug/L
Chromium ug/L
Chromium uiuL
Cobalt uR/L
Cobalt ug/L
Copper ug/L
Iron UR/L
Iron uR/L
Magnesium ug/L
Magnesium up/L
Manganese ug/L
Manganese ugJL
Nickel uRgL
Nickel ug/L
Potassium ug/L
Potassium uR/L
Sodium UR/t
Sodium uR/L
Thallium ug/L
Vanadium ugYL
Zinc ug'L
Zinc ug/L
Benzo(ghl)oerytene ug/L
Bis(2.ethtylheYyl)phthalale ug/L
Methylnaohthalene. 2- uR/L
Naphthalene ug/L
Phenanthrene ug/L
Phenol ug/L
Acetone ughL
llenzene uR/L
Bronmotehante ug/tR
Butanone. 2- ug/L
Carbon disulfide UR/L
Ethylbtnzene UW/I
Methyletle chloride ug/L
Toluene uRFL
Xyleres. total ug/L

EiletUo
N
N
Y
N
N
N

Y
N
Y
N
YN

N

Y
N
Y
N
Y
N
Y

N
Y
N
Y
N
N
N
Y

N
N
N
N
N
N
N
N
N
N
N
N
N
N

N

(Page 1 of 10)
BASE WIDE

P88BED-MW19
BD3025
4-Oct 01

REG
Rsult Qual VelOual

0.2 U U
94.8 8J B

86 B B
60U U
IOU U

1060
1080

221000
202000

1.2B J
IOU U
50U U
50U U
99

149
100U U

66200
81000

22 B J
4B .1

138 B J
7.9 B J

43800
42100
75400
94900

10 U U
50U U

144
5.2 8
IOU U
10U U
12

8.6J
0.82 J J

1.2J J
66J B
46
7.9 3 )
170U n
33 U U
17J J
308 JB
21 J

180

BASEWIDE
PB BED MW19

8D3046
4 Oct01

FD
Besuil Quat YalQua

0.2 U U
89 B 8 a

76.78 B
60U U
10U U

982
1090 J

207000
200000 J

10U U
10 U U)
50oU U
50 U UJ

89.9
143
100U UJ

65000
81500 J

1.9 8 J
3.5 8

12.7B J
8.78 J

41400
41800 3

71700
95600 J

10 1. U
50 U U

135
20U UJ
10U U
1.6J J
12

8.9 )
0.89J J

1.3J J
59 8 U
54
40 U UJ

100 U R
2.1 J
19 J J
7.4 8 3

24
210

BASEWIDE
P-BRED-MWI9

8D3045

4Oct01
FS

Pepsh Qua! Y1AI1
0.14 J J

61 B B
200 U UJ
2.2 B
32 8 J

950
980 J

220000
210000 J

1. 1R3
0.4 B E
1.1 B

0.39 0 8
36

140
34 8 8

58000
78000 J

2.18 J
2.9 B
12 B J

7.4 8 )
42000
43000 J
64000
84000 J

4.28 Ft
0.65 3 i
120
20 U UJ
2.3J J

113 J
8.4) 3
11 U U
11 U U
78 B
49
IOU 4U
11 J J

4.93J
16
2 J.8 B

21
160

Relative Relative
Percent Percent

Ditference Difference
between between

REG and FD REG and FS

0.00 35.29
6.31 43.39
11.43 79.72
0.00 185.85
0.00 103.03
7.64 10.95
0.92 9.71
6.54 0.45
1.00 3.88

157.14 8.70
0.00 184.62
0.00 191.39
0.00 196.90
9.63 93.33
4.11 6.23
0.00 98.51
1.83 13.20
0.62 3.77
14.63 4.65
13.33 31.88
8.30 13.95
9.64 6.54
5.63 4.20
0.72 2.12
5.03 16.36
0.73 12.19
0.00 70.27
0.00 194.87
6.45 18.18

117.46 11746
0.00 125.20

144.83 110.08
0.00 8.70
3.43 2.35
8.19 172.25
8.00 160.66
11.20 16.67
16.00 6.32
134.03 23.46
51.85 175.69

176.07 148.28
11.11 6.06

120.86 175.00
13 33 000
15.38 11 76

kN12%PliiW\20(KIIGWlilTat,,i~Lr 3Ni.3/i 1/0'2x5 ?2 PM



TABLE L-3

Summary of Original, Field Duplicate and Field Split Hits
Relative Percent Difference Calculations

Plum Brook Ordnance Works

(Page 2 of 10)

GROUPiNAME
LOCATIONCODE
SAMPLENO
SAMPLEDATE
SAMPLEPURPOSE
IeULsrar
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
SEMIVOLATILES
SEMIVOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES

examda unt
Aluminum uK/L
Aluminum ug/L
Barium ug/L
Barium ug/L
Calcium ug/L
Calcium ug/L
Cobalt ug/L
Cobalt ug/L
Iron ug/L
Iron uR/L
Magnesium ug'L
Magnesium ug/L
Manganese ug/L
Manganese ug/L
Nickel ug/L
Nickel ug7L
Potassium ug7L
Potassium ug/L
Sodium ug/L
Sodium ug/L
Zinc uR/L
Zinc ug/L
Benzo(ghi)perylene uR/L
B1s(2-elhylhexyI)phlhalate ug/L
Acetone ug/L
Benzene ug/L
Bromomethane ug/L
Butanone, 2- ughL
Carbon disullide ug/L
Chlorolorn ugIL
Chloromethane ug/L
Ethylbenzene UR/L
Methyl-2-pentanone. 4. URL
Methylene chloride ug/L
Tetrachloroethane. 1.1.2.2- ug/L
Toluene ug/L
Xylenes. total ug/L

BASEWIDE
PB BED-MW25

BD3030
5-Oct 01

REG
FilteLed BesIi QOal YalQuai
N 78.2BJ B
Y 68.7 8 B
N 226
Y 224
N 134000
Y 128000
N 50 U U
Y 50U U
N 795
Y 713
N 79500
Y 76800
N 89
Y 87
N 40 U U
Y 40 U U
N 17600
y 17000
N 112000
Y 109000
N 7.7 B J
Y 38 a J
N IOU U
N 0.86 J J
N 1.7 J B
N 0.37 J J
N 2 U ULJ
N 5 U R
N 0.48 J J
N 1.1
N 2U U
N 0.22 J J
N 0.3 J J
N 0.3 J8 B
N IlU U
N 0.8 J J
N 1.5

BASEWIDE
PB-BED-MW25

BD3052
5Oct 01

FD
RMIi Qum YaIQSal

72.1 B1J i
83.2 B B
231
226

137000
133000

50 U U
5.6 a J

830
740

80800
79400

93.5
86.2

40 U U
2.7 B J

18100
17500

114000
112000

7.98 J
5B J

IOU U
10U U

1.9 J B
0.4 J J

2U UJ
5su R

0.44 J J
1.1

0.11 J
0.24 J J
0.38.J J
0.27 J . B
0.24 J J
0.9. J3
I.7

BASEWIDE
PB*BED-MW25

BD3051
5-0ct01

FS
Result QVjL3 Va8O(aI

200 U U
248 8

200
200

130000
130000

1.3 a B
0.2 B B
710
660

76000
77000

83
81 B
5.2 8 J
1.4 B J

20000
20000
96000
98000

6.6B 8
4.2B3 B
16U U
16 U U
20 U R

0.46 J .
IOU U
20U U

0.96 J J
1.1 .3
IOU U
5tU U

20U U
2.3 J.B 8

5SU U
0.93 J J

10U U

Relative Relative
Percent Percent

Dilference Dilference
belween between

REG and FD REG and FS

8.12 87.56
19.09 96.44
2.19 12.21
0.89 11.32
2.21 3.03
3.83 1.55
0.00 189.86

159.71 198.41
4.31 11.30
3.72 7.72
1.62 4.50
3.33 0.26
4.93 6.98
0.92 7.14
0.00 153.98

174.71 186.47
2.80 12.77
2.90 16.22
1.77 15.38
2.71 10.63
2.56 15.38
50.00 33.33
0.00 46.15

168.32 179.60
11.11 168.66
7.79 21.69
0.00 133.33
0.00 120.00
8.70 66.67
0.00 0.00

179.15 133.33
8.70 183.14
23.53 194.09
10.53 153.85

122.58 133.33
11.76 15.03
12.50 147.83

?KN2\t1OWA"OlGGWR1%TaIteL 3x3/1 1/OZ5.22 1'M
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C
TABLE L-3

Summary of Original. Field Duplicate and Field Split Hits
Relative Percent Difference Calculations

Plum Brook Ordnance Works

GR01 JP NAME
LOCATiON-CODE
SAMPLE NO
SAMPLEFDATE
SAMPLEEPURPOSE

MTALStrMMETALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
VOLATILES
VOLATILES
VOLATILES
VOU LTILS

foarnelter
Aluminum
Atuminurn
Barium
Barium
Beryllium
Calcium
Calcium
Chromium
Cobalt
Cobalt
Copper
Iron
Iron
Magnesium
Magnesium
Manganese
Manganese
Nickel
Nickel
Potassium
Potassium
Sodium
Sodium
Vanadium
Zinc
Zinc
Acetone
Benzene
Methylene chloride
Toluene

ug/L
UR~l,

UR/L

uR/L
VR/L*ug/L

uR/Luig/L

uR/L
ug/L
uR/L
uR/L
ug/L
ug/L
uR/L
UR/L
uR/L
ug/L
ug/L
uR/L
ug/L
uR/L
uR/L
uR/L
uI/L
ug/L
ugl.
ug/L
UR/L

Feli s1
N
Y
N
Y
Y
N
Y
N
N
r
N
N
y
N
Y
N
Y
N
Y
N
r
N
Y
N
N
Y
N
N
N
N

(Page 3 of 10)
BASEWIDE

TNTB BEDGW004
BD3041
5Oct01

REG
Besui- QWcel YOIQuMa
1010 J J

69e B
51.3 8 J
40.8 B J

5u U
81600
72000

1.3 R J
SOU LI
50LI U

10.9 8 3
8090
5670

24500
20900

928
812
5.4 8 J

28 J
2920 B J
2480 8 J
7520
7480

2.3 B J
37.5
19.9 a J

36 J
1.4 J J
0.5 JB B
1.3J J

PASEWIDE
TNTB BEBGW.004

B03050
5Oct01

FD
BRewl Quli YAIQual

1150J3 4
64.9B B1
51.5 8 J
40.5 B J
0.52 B B

80500
71600

1.3 8 J
50U U
50U U

5.6 B B
7990
5620

24200
20800

918
809
4.8 8 J
40U U

2940 B J
2470 8 J
7450
7410

2.3 B J
33.6

22
40 J
1.4 J
0.8 JB 8
1.2 4

BASEWIOE
TNrTS BEOiGW004

8D3049
5Oct01

FS
-sult QUMAl Va 0hal
160 B 8
200 U U

41 B J
36 8 J
5U U

80000
72000

IOU U
1.3 8 8

0.21 8 8
5.88 J

6600
5300

23000
20000

840
760
3.2 B J

28 J
3000
3000
6800
6900
0.65 8 J

29
21
51 8
1.6J J
2.6 J.B 8
1.4 J J

Pelative Relative
Percent Percent

Difference Difference
between between

REG and FD REG and FS

12.96 145.30
6.12 97.40
0.39 22.32
0.74 12.50

162.32 0.00
1.36 1.98
0.56 0.00
0.00 153.98
0.00 189.86
0.00 198.33
64.24 61.08
1.24 20.29
0.89 6.75
1.23 6.32
0.48 4.40
1.08 9.95
0.37 6.62
11.76 51.16

180.95 0.00
0.68 2.70
0.40 18.98
or94 10.06
0.94 8.07
0.00 111.86
10.97 25.56
10.02 5.38
10.53 34.48
0.00 13.33

46.15 135.48
8.00 7.41

Hf~l2\1'tt(W\21(S WRI\TableL 3k3' l /I0\5:2Z PtM



TABLE L-3

Summary of Original, Field Duplicate and Field Split Hits
Relative Percent Difference Calculations

Plum Brook Ordnance Works

GROUP1.NAME
LOCATIONCODE
SAMPLENO
SAMPLE_DATE
SAMPLEtPURPOSE
IssLGr9 u
EXPLOSIVES
EXPLOSIVES
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
SEMIVOLATILES
SEMIVOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES
VOLATILES

gaxtu1 Unils
Amnino-4.6-dinitrotoluene. 2- ug/L
Trinitrololuene, 2.4.6. ug/L
Aluminum ugfL
Aluminum ug/l.
Arsenic ug/L
Arsenic ug/L
Barium ug/L
Barium ug{l
Calcium ug/L
Calcium ug/L
Cobalt ug/L
Cobalt ug/L
Iron ug/L
Iron ug/l
Magnesium ug/L
Magnesium ughL
Manganese ug/L
Manganese ug/L
Nickel ug/L
Nickel uR/L
Potassium ug'L
Potassium ug/L
Sodium ug/L
Sodium ug/L
Zinc ug/L
Zinc ug/L
Methyinaphthalene. 2. ug/L
Naphthalene ug/L
Acetone ug/L
Benzene ug/L
Carbon disulfide ug/L
Chloroform ug/L
Ethylbenzene ug/L
Methylene chloride ughl
Tetrachloroethane, 1.1.2.2- ugRL
Toluene uR/L
Xylenes. total ug/L

FilNered
N
N
N

N

N
Y
N
r
N
y
N
Y
N
Y
N
Y
N
Y
N
Y
N
Y
N
Y
N
N
N
N
N
N
N
N
N
N
N

(Page 4 of 10)
BASEWIDE

TNTC-BEOGW.001
BV3042
4Oct01

REG
Resull Oual YalOud

0.2 U U
0.2 U U
130BJi B

82.58 B
4.18 J

66B J
29.4 B J
30.8 B J

439000
427000

SOU U
50U U

66.6 B J
100U U

150000
147000

271
290
2.3 B J
2.3 B J

22400
22500
56500
55300

20U U
20U U
4.5 J J
5.2J J1
54.J 8

100U U
100U U
100U U
22J .3

160.38 J
100U U
100 U U
190

BASEWIDE
TNTC.BEDGW.001

8D3048
4Oct.01

FD
Rsmg Qui ValQual

0.2 U U
0.2U U
120 BJ B

82.3 8 8
4.1 B J
5.4B J

27.9 8 J
31.4 f J

424000
423000

50U U
SOU U

55.18 .3
100U U

144000
146000

254
298
40U U
2.7 B J

20900
22700
53800
55000

20U U
20U U

3.J J
3.2.J J
69.J B
21 J .
50 U U
50U U
24 J J
30.3JB J
soU U
19 . J

390

BASE WIDE
TNTC-BEDGW-001

BD3047
4-Oct 01

FS
BsMui QAIt Quit
0.051 J J
0.04 J J

34 6 B
200 U U
3.98 J
6.1 8 J
258 J
28 a .

470000
470000

0.68 8 J
0.31B J

63 B B
22 B 8

140000
140000

240
280
2.38 J
2.48 .J

24000
26000
52000
53000

5B B
3.98 8
2.7 J .J
2.8.3 J
16J B
19
1.6.J J
1.5J J
23
1.7.J.8 B
1.1 J 3
17

170

Relative Relative
Percent Percent

Ditference Difference
between between

REG and FD REG and FS

0.00 118.73
0.00 133.33
8.00 117.07
0.24 83.19
0.00 5.00
10.53 1.65
5.24 16.18
1.93 9.52
3.48 6.82
0.94 9.59
0.00 194.63
0.00 197.54
18.90 5.56
0.00 127.87
4.08 6.90
0.68 4.88
6.48 12.13
2.72 3.51

178.25 0.00
16.00 4.26
6.93 6.90
0.88 14.43
4.90 8.29
0.54 4.25
0.00 120.00
0.00 134.73
40.00 50.00
47.62 60.00
24.39 108.57
130.58 136.13
66.67 193.70
66.67 194.09
8.70 4.44

136.84 195.79
66.67 195.65
136.13 141.88
0.00 11.11

K~N2\,Pf0W\200IGW~hka1*~L3\3lI 1102'.S.22 P'M
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f C-
TABLE L-3

Summary of Original, Field Duplicate and Field Split Hits
Relative Percent Difference Calculations

Plum 8rook Ordnance Works

GROUP NAME
LOCATION _CODE
SAMPLE-NO
SAMPLEDATE
SAMPLE-PURPOSE
In Rmun
EXPLOSIVES
EXPLOSIVES
SPLP EXPLOSIVES
METALS
MEt&AS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
VOLATILES
VOLATILES
VOLATILES

Parametr
Dinilrotoluene, 2.4.
Trinitrotoluene, 2,4.6
Trinitrotoluene, 2,4,6
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Acetone
Methylene chloride
Toluene

nils
mgR/g
mRg/g
UR/L
mR/kg
mg/kg
mR/kg
mgh/k
mR/kg
mg/kg
mR/kg
mR/kg
mg/kg

mg/kg
mR/kg
mR/kg
mR/kg
mg/kg
mg/kg
mR/kg
mg/kg
MR/kg
mg/kg
mR/kg
mg/kg

Efilteed
N
N
N
N
14
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

(Page 5 of 10)
BASE WIDE

TNTA S0080
BD0009

26Sep01
REG

Res~u. Qird VaYlQVAI
130J J

12000 ZO
80000
3680 J

3 .1
41.7 J
0.31 B a
0.31 B B

34000 J
8.1 J
3.8 6 B
7.2 8

9780 J
60.4 J
3990 J

177 J
0.051 B

9.4 J
624
73.6 8 1
14.5 J
63.4

4.4 D J
0 0061B B

0.00086 J J

BASEWIDE
TNTA-SO080

8W0010
26 Sep-01

FD
Betusv Qvoj VA!QvAt

150U U
4900 J

78000
3490 J

3.2 J
19.88 J
0.3 8 B
0.4 B B

33100 J
7.8 J
3.78 8
9.5

9150 J
63 J

3370 J
221 J
0.14 B
9.2 J
459 B J
552 U U

13 J
74.A j

1.1 D J
0.006 B B

0.00081 i J

Relatlvp
Percent

Dilterence

14.29
84.02
2.53
5.30
6.45
71.22
3.28
25.35
2.68
3.77
2.67
27.54
6.66
4.21
16.85
22.11
93.19
2.15
30.47

152.94
10.91
15.56

120.00
1.65
5.99

KN2XPBOW\2001 GWRlI\TabltL 3301 1 /02\5;22 PM



TABLE L-3

Summary of Original. Field Duplicate and Field Split Hits
Relative Percent Difference Calculations

Plum Brook Ordnance Works

GROUP-NAME
LOCATION-CODE
SAMPLE-NO
SAMPLE.DATE
SAMPLE-pURPOSE
IOeLLm"
EXPLOSIVES
EXPLOSIVES
EXPLOSIVES
EXPLOSIVES
EXPLOSIVES
SPLP EXPLOSIVES
SPLP EXPLOSIVES
SPLP EXPLOSIVES
SPILP EXPLOSIVES
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
MEIALS
METALS
METALS
METALS
METALS
VOLAtILES
VOLATILES
VOLATILES

Eaf4fnelSL
Anviio 2.6dinitrotoluene. 4-
Amino.4,6.dinitrotoluerie. 2
Dinitrotoluene, 2,4
DOnitrotoluene. 2.6.
Trmntrotoluene. 2.4.6.
Amino?2,6-dinitrotoluene, 4-
Amino.4.6.dinitrotoluene, 2
Oinilrotoluene, 2,4.
Trinitrotoluene. 2.4,6
Altminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Thallium
Vanadium
Zinc
Acetone
Methylene chloride
Toluene

Unmgk

mg/kg
mg/kg
mg/kg
mRukg
ug/L
ug/L

uR/L
mg/kg
mg/kg
mg/kR
mR/kR
mR/kg
mg/kR
mg/kR
mg/kg
mg/kg
mg/kg
mR/kg
mg/kg
mR/kR
mgrkg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mR/kg
mg/kg
mg/kg
mg/kg

Niltma
N
N

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
IN
N

(Page 6 of 10)
BASEWIDE BASEWIOE

TNTB-SS295 TNTB-SS295
BD0014 BW0031

27-Sep-01 27 Sep.01
REG FS

Resu0 Q VA[Oual Result Oua Val~ual
0.35 0.5 J
0.43 1.1 J
0.54 0.18J J
0.4 0.26 U U

0.55 0.2 J J
40 U U 0.98 J
40U U 2 J
40 U Li 0.47 J
40U U 0.58 J

8110 8700
1.2 8 J 2.6
17 41

294 360
1.2 3.5

0.41 B J 3.1 U U
4080 3300

9.6 12
15.2 25
38.8 68

28000 92000
18 26

1100 1000
914 J 1000

0.087 0.13U U
51 140

940 870
0.68 3.9
96.7 0 J 50B J

2.1 3 B J
22.7 33
69.6 180
0.15 B J 0.021 U R

0.0074 B B 0.0053 U U
0.00079 ' J 0.0053 U U

Relative
Percent

Dilterence

35.29
87.58
100.00
42.42
93.33
190.43
180.95
195.35
194.28

7.02
73.68
82.76
20.18
22.22

153.28
21.14
22.22
48.76
54.68
106.67
36.36
9.52
8.99
39.63
93.19
7.73

140.61
63.67
35.29
36.98
88.46
150.88
33.07

148.11

eN2?PVW'MlOIGWRllabI1eL,3%3/I I/O25 72 PM
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C
TABLE L-3

Summary of Original, Field Duplicate and Field Split Hilts
Relative Percent Difference Calculations

Plum Brook Ordnance Worls

GROUPNAME
LOCATIONCODE
SAMPLE-NO
SAMPLE-DAIE
SAMPLEFPURPOSE
leqnvDun
EXPLOSIVES
EXPLOSIVES
SPLP EXPLOSIVES
SPLP EXPLOSIVES
SPLP EXPLOSIVES
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
VOLATILES
VOLATILES
VOLATILES

Nirtoluen
Nilrofoluene. 2.
Nitrotoluene, 4.
Dinitrotoluene. 2.4.
Dinitrotoluene. 2.6
Nitrotoluene. 2.
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Acetone
Methytene chloride
Toluene

uinit5,
mR/kg
mg/kg
UR/L
uR/L
ug/L
mR/kR
mR/kg
mg/kg
mg/kg
mg/kg
mg/kg
mR/kg
mg/kg
mg/kg
mR/kg
mg/kg
mg/kg
mg/kg
mR/kg
mp/kg
mg/kg
mg/kg
mR/kg
mg/kg
mRg/k
mg/kg
mg/kt

NFtenl
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

(Page 7 of 10)
SASEWIIE

TNTC SO;66
GIDO018R
2-Oct 01

REG
tsvIAt QN2a VasIQtfv

0.59
0.33

40U U
40U U
30J J

6100 J
3 a3

44.9 J
0.45 8 B
0.11 B B

71300 J
12.3 J J

13 J
17.6

16400 J
21.5 J
3620 .

516 J
0.059 J

30.1
2190

137 3 J
10.1 J
47.3 J

0.017 J J
0.0034 J B B
0.0058 U U

PASEWIDF
TNTC-SOt66

Bl0019R
2-0ct-01

FD

0.39
0.28

34J J
27 J J
40U U

6110 J
2.4 8

23.4 .
0.43 8 B

0.073 B B
66700 J

12.J J
8.9

14.9
16400 .

9.8 J
3670 .
407 J
0.02B a J
26.9 J
2160

129 t J

9.6 J
44.5 J

0 0086 J J
0.0037 J8 B

0.00078 J J

Relative
Percent

Difteronce

40.82
16.39
16.22
38.81
28.57
0.16

22.22
62.96
4.55
40.44
6.67
2.47

37.44
16.62
0.00

74.76
1.37

23.62
98.73
11.23
I.38
6.02
5.08
6.10

65.63
8.45

152.58

FrN2rPBOW2001GwRI1ratbyeL.3i3I1 I IOZ5:22 PM



TABLE L-3

Summary of Original, Field Duplicate and Field Split Hits
Relative Percent Difference Calculations

Plum Brook Ordnance Works

GROUP-NAME
LOCATIONCODE
SAMPLE-NO
SAMPLEDATE
SAMPLEPURPOSE
TestLGrLI.D
EXPLOSIVES
EXPLOSIVES
EXPLOSIVES
EXPLOSIVES
EXPLOSIVES
EXPLOSIVES
EXPLOSIVES
EXPLOSIVES
SPLP EXPLOSIVES
SPLP EXPLOSIVES
SPLP EXPLOSIVES
SPLP EXPLOSIVES
SPLP EXPLOSIVES
SPLP EXPLOSIVES
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
VOLATILES
VOLATILES
VOLATILES

EraIfltce
Amino2.6-dinitrotoluene. 4
Amino-4.6.dinilrotoluene. 2.
Dinitrobenzene, 1.3-
Dinitrotoluene. 2,4.
Dinitrololuene. 2.6-
RDX
Trnitrobenzene, 1.3.5-
7rinitrotoluene. 2.4.6-
Amino-2.6-dinitrotoluene. 4-
Dinilrobenzene, 1.3-
Dinitrotoluene. 2.4.
RDX
Trinitrobenzene. 1.3.5
Trinitrotoluene. 2.4,6-
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Thallium
Vanadium
Zinc
Acetone
Methylene chloride
Toluene

Ui.j Filtered
m h/kg N
mR/kg N
mg/kg N
mg/kR N
mg/kR N
mR/kg N
mRg/k N
mg/kg N
ug/L N
ug/L N
ug/L N
ug/L N
ug/L N
ug/L N
mg/kg N
mg/kR N
mg/kg N
mg/kg N
mg/kg N
mg/kg N
mg/kg N
mg/kg N
mn/kg N
mg/kg N
mg/kg N
mg/kg N
mg/kg N
mg/kg N
mg/kg N
mg/kg N
mR/kg N
mR/kg N
mg/kg N
mg/kR N
mg/kg N
mg/kg N
mg/kg N
mg/kg N
mg/kg N

(Page 8 of 10)
BASEWIDE

WARP DP09
8D0024

27-Sep01
REG

Rousyt Qq1 YaLQual
0.16 J J
0.11 J i
0.31

2.7
0.27

0.51U U
1.7

0.25 1 U U
40U U
40U U
52 a B

100 U U
40U U
40U U

9320
7.8U U

12.7
65.4
0.640 J
0.23 13 J
2560
16.3
14.2
23.8

24300
10.7

4020
748 J

0.027 B J
37.7

1250
0.65 U U
91.3 B J
0.91 8 B

22
63.5

0.017 Jo B
0.0088 a B

0.00071 J J

BASE WIDE
WARP-DPO9

B00032
27 Sep 01

FS
R-og)1 M ValOual

Relative
Percent

Dilfference

0.15 J J 6.45
0.25 U U 77.78

2.6 J 157.39
0.25 U U 166.10

2.2 J 156.28
1.9 J 116.67
11 J 146.46

0.27 J 7.69
0.33 J 196.73

1.2 J 188.35
7.7 J 148.41

0.97 J 196.16
3.9 J 164.46

0.41 J 195.94
12000 25.14

1 8 154.55
14 9.74
80 20.08

0 62 B J 3.17
0.079 B J 97.73
2600 1.55

19 15.30
16 11.92
30 23.05

33000 30.37
16 39.70

5200 25.60
720 3.81

0.13 U U 131.21
39 3.39

1400 11.32
18 3 42.42

150 48.65
2.6 U U 96.30
25 12.77
71 11.15

0.028 J 48.89
00066 U U 28.57
0.0066 U U 161.15

i(N2\PR0W120OIGWRI'TatbieL.3%3fi lIO2%5-22 PM
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TABLE L-3

Summary of Original, Field Duplicate and Field Split Hits
Relative Percent Difference Calculations

Plum Brook Ordnance Works

C

GROOP NAME
LOCATIONCODE
SAMPLEENO
SAMPLEDATE
SAMPLE-PURPOSE

EXPLOSIV
EXPLOSIVES
FXPLOSIVES
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METAES
METALS
VOLATILES
VOLATILES
VOLATILES
VOLATILES

Paramreler
Dinilrotoluene. 2.4.
Trinitrobenzene 1.3.5
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Acetone
Ethylbenzene
Methylene chloride
Toluene

mg/kgmg/kR
mR/kg

mg/kR
mt/kR

mR/kig
Mg/kg
mg/kg
mR/kR
mR/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mp/kg
mg/kg
mg/kg
mg/kg
mg/kg

(Page 9 of 10)
BASEWIDE

WARPODP13
BD0025

27Sep01
REG

FEltmrd Result Oual ValOual
N 0.29
N 0.16J J
N 4340
N 2.6
N 32.6
N 0.348 B
N 0.11 B J
N 974
N 6.4
N 5.5 a J
N 4.9
N 8370
N 5.7
N 901
N 184 J
N 0.017 B J
N 7.4
N 328 8 J
N 387 B J
N 12.1
N 23.3
N 0.33 J
N 0.0013 J J
N 0.0081O 8 [
N 0.0038 J J

RASEWIDE
WARP. DP 13

800026
27-Sep.01

F D
Result OM ValQual
0.27
0.11 J J
4900

2.8
31.5
0.38 B B
0.13 a J
1070

7
5.6 B J
5.3

9070
6.1

991
198 J

0.015 B J
7.9
360 B J
466 B J

13
25.4

0.089 .
0.001 J J
0.008 B a
0002 J .

Relative
Percent

Difference

7.14
37.04
12.12
7.41
3.43
11.11
16.67
9.39
8.96
1.80
7.84
8.03
6.78
9.51
7.33
12.50
6.54
9.30
18.52
7.17
8.62

115.04
26.09
1.24

62.07

i(N2XPr1.'W'.7OK)flWR11A1hI,,L 3\3/l11/02~5:22 NtA



TABLE L-3

Summary of Origiral, Field Duplicate and Field Split Hits
Relative Percent Difference Calculations

Plum Brook Ordnance Works

(Page 10 of 10)

GROUPNAME
LOCATIONCODE
SAMPLENO
SAMPLE-DATE
SAMPLEPURPOSE

VQ=Q
EXPLOSIVES
EXPLOSIVES
EXPLOSIVES
EXPLOSIVES
EXPLOSIVES
EXPLOSIVES
EXPLOSIVES
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
VOLATILES
VOLATILES

EaLa nctlu
Amino.2.6 dinitrotoluene, 4.
D0nitrobenzene. 1,3.
Dinitrotoluene. 2.4-
Dinitrotoluene, 2.6-
RDX
Trinitrobenzene. 1,3.5.
Trinitrotoluene, 2.4.6.
Aluminum
Antimony
Arsenic
Barium
8eryflium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassiumn
Selenium
Sodium
1Iallium
Vanadium
Zinc
Methylene chloride
Toluene

Units
mg/kg
mg/kg
mg/kR
mR/kg
mg/kg
mg/kg
mg/kR
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kR
mg/KR
mg/kR
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kR
mg/kg
mg/kg

Filered
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

BASEWIDE
WARP-OP"13

800027
27 Sep 01

FS
Result Qva! Va1Qual

0.14 J J
0.32 J
0.25 U U
0.26U U
0.37 J J

1.6 i
0.18J) J

11000
1.2 8 J
13
72

0.62 B J
0.15 0 J

48000
18
11
26

30000
13

12000
610

33
1900
0.85 El a
350
2.6 U U
24
64

0.0052 U U
0 0052 U U

13ASEWIDE
WARP-OP13

BD0028
27 Sep-01

REG

0.75U U
2.4
6.5

0.64 J J
1.5 IU U
11

0.75 1 U U
11400

0.648 J
20.3
73.5
0.79
0.27 6 J

23100
18.7
13.8
23.5

30300
10.6

9230
592 J

36.9
1790
0.64 U U
244 8 J

0.94 B 8
26.1
75.7

0.0081 B 8
0.00081 I J

Relative
Percent

Difterence

13708
152.94
185.19
84.44

120.86
149.21
122.58

3.57
60.87
43.84
2.06

24.11
57.14
70.04
3.81

22.58
10.10
1.00

20.34
26.10
3.00

11.16
5.96

28.19
35.69
93.79
8.38
16.75
43.61
146.09

IrN2%PftOWA2001GWRnXrebiei 3%3111I/02'.5.22 FM
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Table LA
Summary of Data Validation Reason Codes

Plum Brook Ordnance Works

IReason Code IDescription
01 Sample received outside of 4+1-2 degrees Celsius
OIA Improper sample preservation
02 Holding Time Exceeded
02A Extraction
02B Analysis
03 Instrument Performance - Outside Criteria
03A BFB
038 DFTPP
03C DDT and/or Endrin % breakdown exceeds criteria

030 retention time windows
03E Resolution
04 Initial Calibration results outside specified criteria

NA Compound mean RRF<0.05
04_ Compound %RSD>30
r04C Correlation Coefficient<0.995
05 Continuing Calibration results outside specified criteria
105A Compound mean RRF<0.05
|058 Compound %D>25
|06 Result qualified as a result of the 5x/1Ox blank correction

06A Method or Preparation Blank
06B ICB or CCB
06C _ER
06D T8
06E FB
07 Surrogate Recoveries outside control limits
07A Sample -
078_Associated method blank or LCS
08 MS/MSD/Duplicate results outside criteria
08A MS and/or MSD recovery not within control limits (accuracy)
08B %RPD outside acceptance criteria (precision)
09 Post Digestion Spike outside criteria (GFAA)
10 Internal Standards outside specified control limits
10OA . Recovery -
10B Retention rime

1 11
11A Recovery
11_B %RPD (if run in duplicate)
12 Interference Check Standard
13 Serial Dilution
14 Tentatively Identified Compounds
15 Quantitation
16 Multiple results available: alternate analysis preferred
17 Field duplicate RPD criteria exceeded
_18 Percent difference between original and second column > 25%
19 Professional judgement was used to qualify the data
20_I Pesticide dean-up checks
21 Target compound identification
122 Radiological calibration
23 Radiological quantitation
24 So

l999 See hardGPV for details.

KN~f0W2DiGWjTb;6L4W11/02%5:24 PM



Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 1 of 29)

S Sample I Reason Codes (1.2)

SOG I Number I Analysis I Parameter iI Val:RI I ___ ~3 4
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-9-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139
01-09-139

BD0027
BD0027
BD0027
BD0027
BD0027
BD0027
BD0027
BDO031
BDO031
BD0031
BDO031
BDO031
BD0031
BD0031
BD0031
BD0031
BD0031
BDO031
BDO031
BD0031
BDO031
BDO031
BDO031
BDO031
BDO031
BDO031
BD0032
BD0032
BD0032
BD0032
BD0032
BD0032
BD0032
BD0032
BD0032
BD0032
BD0032
BD0032
BD0032
BD0032
80032
BD0032
BD0032
BD0032
BD0032
BD0032
8D0032

Explosives
Explosives
Explosives
Explosives
Metals
Volatiles
Volatiles
Explosives
Explosives
Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
Volatiles
Volatiles
Explosives
Explosives

1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
4-Amino-2,6-Dinitrotoluene
RDX
Selenium
Acetone
Naphthalene
2,4-Dinitrotoluene
2-Amino-4.6-Dinitrotoluene
4-Amino-2,6-Dinftrotoluene
1.3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrololuene
2,4-Dinitrotoluene
2.6-Dinitrotoluene
2-Amino-4,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4Amino-2.6-Dinitrotoluene
4-Nitrotoluene
HMX
Nitrobenzene
RDX

Explosives
Explosives
Explosives
Explosives
Metals
SPLP Explosives
SPLP Explosives'
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives
SPLP Explosives

Tetry4
Acetone
Naphthalene
1,3.5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrololuene
2,6-Dinitrotoluene
4-Amino-2,6-Dinitrotoluene
RDX
Selenium
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrololuene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-Dinitrotoluene
4-Nitrotoluene
HMX
Nitrobenzene
ROX
TetrA

J

J

B
R
B
J
J
J
UJ
UJ
J
J
UJ
J
UJ
UJ
J
UJ
UJ
UJ
UJ
UJ
R
B
J
J
J
J
J
J
B
J
J
J
J
UJ
UJ
uJ
UJ
J
UJ
UJ
UJ
J
UJ

18
18
18 .
15 .
06A .
04A I
05B i
15
18
18
07A
07A
07A
07A
07A
07A
07A
07A
07A
07A
07A
07A
07A
07A
04A
05B
18
18
18
18
15
18
06A
07A
07A
07A
07A
07A
07A
07A
07A
07A
07A
07A
07A
07A
07A

15
18
15
05A
06A
18

18

18

18

05A
06A

18

15

18
18

18

18

1A |11B

11A 11B

_- - - _- - _
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 2 of 29)

-

Sample I | ReasonCodes 11.2)
SDG _ Number I Analysis I Parameter JVO R1 I R21 R31 R4
01-09-139
01-09-139
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01 -10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-1D-024
01-10-024
01 -10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024

BD0032
BD0032
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3045(F)
BD3047

Volatiles
Volatiles
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Metals
Metals
Metals
Metals
Semivolatiles
Semivolatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Explosives

Acetone
Naphthalene
1,3.5-Trinitrobenzene
1,3-Dinitrobenzene
2,4.6-Trinitrololuene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amrino-2 ,6-Dinitrotoluene
4-Nitrotoluene
HMX
Nitrobenzene
RDX
Tetryl
Aluminum
Antimony
Chromium
Mercury
Benzidine
Hexachlorocyclopentadiene
Acetone
Methylene chloride
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Managanese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
1,3,5-Trinitrobenzene

J
B
R
R
R
R
R
J
R
R
R
R
R
R
R
R
B
B
B
UJ
UJ

UJuJ

U
B
uJ

uJ

UJ
UJ
J

UJ
UJ
B
B

UJ
R

LIJ
uJ

R

04A
05B
07A
07A
07A
05B
05B
15
07A
07A
07A
07A
07A
07A
07A
08A
06B
06B
06A
01A
11A
11A
04A
06A
01A
01A
01A
01A
01A
01A
01A
06B
06B
01A
06A
01A
01A
15
15
01A
01A
01A
01A
01A
01A
01A
07A

07A
07A
07A

11B
15
15
06B

05A
06D

O5A
06A 11A

07A

15

06D
11A

118

15

01A

i Si

06A 1 5
15 101A

06B 115

01A
01A

_ __
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 3 of 29)

Sample Rason Codes (1.2

SDG Number I Analysis Parameter V _
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01 -1 0-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01.-10-024
01-10-024
01-10-024
01 -10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
01-10-024
HI-1270167
HI 1270167

BD3047
BD3047
BD3047
BD3047
BD3047
BD3047
BD3047
BD3047
BD3047
B03047
BD3047
BD3047
BD3047
BD3047
BD3047
BD3047
BD3047
BD3047
BD3047
BD3047
BD3047
BD3047(F)
BD3047(F)
BD3049
BD3049
8D3049
8D3049
8D3049
BD3049
BD3049
BD3049
BD3049(F)
BD3051
BD3051
BD3051
8D3051
BD3051
BD3051
BD3051
BD3051
8D3051
BD3051 (F)
BD3051 (F)
8D3051 (F)
BD3051 (F)
BDOO03
800003

Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Explosives
Metals
Metals
Metals
Semivolatiles
Semivolatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Explosives
Explosives
Metals
Metals
Semivolatiles
Semivolatiles
Volatiles
Volatiles
Metals
Explosives
Explosives
Metals
Metals
Semivolatiles
Sermivolatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Explosives
Metals

1,3-Dinitrobenzene
2,4.6-Trinitrololuene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-Dinitrotoluene
4-Ni'4trotoluene
HMX
Nitrobenzene
RDX
Tetryl
Aluminum
Iron
Zinc
Benzidine
Hexachlorocyclopentadiene
Acetone
Acrolein
Methylene chloride
Iron
Zinc
2,6-Dinitrotoluene
Tetryl
Aluminum
Cobalt
Benzidine
Hexachlorocyclopentadiene
Acetone
Methylene chloride
Cobalt
2,6-Dinitrotoluene
Tetryl
Cobalt
Zinc
Benzoic acid
Hexachlorocyclopentadiene
Acetone
Acrolein
Methylene chloride
Aluminum
Cobalt
Managanese
Zinc
2,4,6-Trinitrololuene
Aluminum

R
J
R
R
J
R
R
R
R
R
R
R
R
B
B
B
UJ
UJ
B
R
B
B
B
UJ
UJ
B
B
UJ
UJ
B
B
B
UJ
UJ
B
B
UJ
UJ
R
R
B
B
B
B
B
UJ
J

07A
15
07A
05B
15
07A
07A
07A
07A
07A
07A
07A
08A
06B
06A
06B
11A
11A
04A
04A
06A
06A
06B
058
08A
06B
068
llA

11A
04A
06A
068
053
OaA
06B
06B
11A
11B
04A
04A
06A
06B
06B
06B
06B
05B
13

07A

07A
07A

118
15
068
15

05A
05A
06D
06B
15

111
15
15

05A
060
15

118
15
15

05A
05A
060
15
15

15

06D115

11A
15

06D
IIA

15

is

07A

15

hA 115

_ _ .
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 4 of 29)

i Sample 1 1 | Reason Codes 0.2)

SDG I Number I Analysis I Parameter IVQ[ IO I 3 | R4
H11270167 BD0003 Metals Arsenic J 13
HI 1270167 BD0003 Metals Beryllium B 06B
H11270167 BDO003 Metals Calcium J 08A 13
H 111270167 BD0003 Metals Chromium J 13
H11270167 BD0003 Metals Cobalt J 13
H11270167 BDO003 Metals Iron J 13
H11270167 BD0003 Metals Lead J 13
H 11270167 BD0003 Metals Magnesium J 08A
H11270167 BD0003 Metals Managanese J 13
H11270167 BD0003 Metals Mercury B 06B 15
H11270167 BD0003 Metals Nickel J 13
H 11270167 BD0003 Metals Sodium J 13
H11270167 BD0003 Metals Thallium B 06B 15
H11270167 BD0003 Metals Vanadium J 13
H11270167 BD0003 Metals Zinc J 13
H 11270167 BDO003 Volatiles Acetone B 06A 05B 15
H 11270167 BDO003 Volatiles Bromomethane UJ 05B 04B
H11270167 BD0003 Volatiles Methylene chloride B 06A 04B 15
H 11270167 BD0004 Explosives 2,4,6-Trinitrololuene UJ 05B
H11270167 BDOO 4 Metals Aluminum J 13
H 11270167 BD0004 Metals Arsenic J 13
H 11270167 BD0004 Metals Beryllium B 06B
H11270167 BD0004 Metals Calcium J 08A 13
H11270167 BD0004 Metals Chromium J 13
H11270167 BD0004 Metals Cobalt J 13
1H11270167 BD0004 Metals Iron J 13
H11270167 BD0004 Metals Lead J 13
H 11270167 BDOO4 Metals Magnesium J 08A
HI11270167 BD0004 Metals Managanese J 13
H11270167 BD0004 Metals Mercury B 068 15
H11270167 BDO004 Metals Nickel J 13
H11270167 BD0004 Metals Sodium J 13
H11270167 BD0004 Metals Vanadium J 13
H11270167 BD0004 Metals Zinc J 13
HI 1270167 BD0004 Volatiles Acetone B 06A 05B 15
H 11270167 BD0004 Volatiles Bromomethane UJ 05B 04B
HI 1270167 BD0004 Volatiles Methylene chloride B 06A 04B 15
H11270167 BDD005 Metals Aluminum J 13
H11270167 BD0005 Metals Arsenic J 13
H11270167 BD0005 Metals Beryllium B 06B 15
H11270167 BD0005 Metals Cadmium B 06B 15
H1-1270167 BD0005 Metals Calcium J 08A 13
H11270167 BD0005 Metals Chromium J 13
H 11270167 BD0005 Metals Cobalt J 13 15
H1270167 BDO005 Metals Iron J 13
H11270167 BD0005 Metals Lead J 13
1H11270167 BDO005 Metals Magnesium J 08A

KNG2\PBOWi2QOlGWR1Tab,0eL 51 2%41 AM



Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 5 of 29)

T Sample I ReasonICodes r2
SDG I Number I Analysis I Parameter IVQI RI I R21 R3| R4_
HI 1270167
H11270167
HI 1270167
H1 1270167
H1 1270167
H1 1270167
Hi 1270167
H1 1270167
H 1i270167
H1 1270167
H1 1270167
H11270167
HI 1270167
Hi 1270167
HI 1270167
H1 1270167
H11270167
H 11270167
H11270167
Hi 1270167
H11270167
H11270167
H11270167
Hi1270167
H1 1270167
H11270167
Hi 1270167
Hi 1270167
H11270167
H1 1270167
H 11270167
H11270167
HI 1270167
Hi 1270167
HI 1270167
Hi 1270167
H1 1270167
H1 1270167
Hi 1270167
HI 1270167
H1 1270167
H1 1270167
H1 1270167
H11270167
H11270167
H11270167
H11270167

BD0005
BD0005
BD0005
BD0005
BDO005
BDO005
BDO005
BD0005
BD0005
BDOOO6
BD0006
BDO006
BD0006
BDO006
BD0006
BDO006
BDO006
BD0006
BD0006
BD0006
800006
B00006
800006
D00006

BDO006
BD0006
800006
BD0006
DO006

BDO006
BDO007

D00007
BDO007
B00007
BDO007
BDO007
D00007
D00007
D10007

BD0007
BDO007
D00007

B0D007
800007
800007
BDO007
B00007

Metals
Metals
Metals
Metals
Metals
Metals
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
SPLP Explosives
Volatiles
Volatiles
Volatiles

Managanese
Mercury
Nickel
Sodium
Vanadium
Zinc
Acetone
Bromomethane
Methylene chloride
Aluminum
Arsenic
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Managanese
Mercury
Nickel
Sodium
Vanadium
Zinc
1,1 ,2,2-Tetrachloroethane
Acetone
Bromoform
Bromomethane
Methylene chloride
Aluminum
Arsenic
Beryllium
Calcium
Chromium
Cobalt
Iron

J
B
J
J
J
J
B
UJ
B
J
J
B
B
J
J
J
J

B
J
J
J
J
UJ
B
UJ
UJ
B
J
J
B
J
J
B
J
J
J

J
J
J
UJ
UJ
UJ
UJ

uJ

13
06B
13
13
13
13
06A
05B
06A
13
13
06B
06B
08A
13
13
13
13
08A
13
068
13
13
13
13
10A
06A
10A
05B
06A
13
13
06B
08A
13
06B
13
13
08A
13
13
13
13
05B
10A
10A
10A

15

058
04B
04B

15
15
13

15

15

04B 15

04B
04B

15

13

15

Lead
Magnesium
Managanese
Nickel
Vanadium
Zinc
Tetryl
1,1,2,2-Tetrachloroethane
2-Hexanone
4-Methyl-2-pentanone

___-
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 6 of 29)

Sample Ij Reason Codes (i.2)
SDG J Number I Analysis I Parameter VQI RI I R21 R3 1 R4
Hi 1270167
H1 1270167
H 1270167
Hi 1270167
HI 1270167
H1 1270167
Hi 1270167
HI 1270167
HI 1270167
H11270167
H11270167
H11270167
H11270167
H11270167
H1t270167
H11270167
H1 1270167
H1 1270167
H1 1270167
H11270167
H1 1270167
H1 1270167
HI 1270167
H1 1270167
H1 1270167
Hi 1270167
H 11270167
H1 1270167
H1 1270167
H1 1270167
Hi 1270167
H 11270167
H1 1270167
H11270167
H1 1270167
H11270167
H1 1270167
H1 1270167
H 11270167
HI 1270167
Hi 1270167
HI 1270167
H1 1270167
HI 1270167
Hi 1270167
H1 1270167
H1 1270167

BDO007
BD0007
BD0007
BDO007
800007
BDO007
BD0007
BDO007
BD0007
B00007
BDO007
BDO008
BD0008
BDO008
BD0008
BD0008
BD0008
BD0008
BD0008
8D0008
BDO008
BDO008
BD0008
BD0008
BD0008
BD0008
BD0008
BDOOOB
BD0008
BDO08
BD0008
BD0008
BD0008
BD0008
BD0008
BDO009
BDO009
BD0009
8D0009
BDO009
80D009
BDO009
BDo009
BDO009
BDO009
BD0009
BDO009

Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
SPLP Explosives
SPLP Explosives
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Explosives
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals

Acetone
Bromoform
Bromomethane
Chlorobenzene
Ethylbenzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
trans-1 ,3-Dichloropropene
Total xylenes
Aluminum
Arsenic
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Managanese
Mercury
Nickel
Sodium
Thallium
Vanadium
Zinc
2,4-Dinitrotoluene
Tetryl
1.1 ,2,2-Tetrachloroethane
Acetone
Bromoform
Bromomethane
Methylene chloride
2,4,6-Trinitrololuene
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead

B
uJ
uJ
uJ
uJ
B
uJ
uJ
J
LIJ
uJ
J
J
B
B
J
J
J
J
J
J
J
B
J
J
B
J
J
B
u.J
u.1
B
uJ
uJ
B
J
J
J
J
B
B
J
J
B
B
J
J

06A
1 OA
05B
1 OA
I0A
06A
1 OA
10A
07A
10A
10A
13
13
06B
06B
08A
13
13
13
13
08A
13
068
13
13
068
13
13
06A
05B
10A
06A
1 A
05B
06A
17
13
13
17
06B
06B
08A
13
06B
06B
13
13

058 115

048

04B

IOA 115

15

13

15
15

05B

04B
048

15
15
13

13 15

_ __ , _ _
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 7 of 29)

Sample I - Reason Codes
SDG Number Analysis Parameter R1 I R2 R3 R4
H11270167
H11270167
H11270167
H1 1270167
H11270167
H11270167
H11270167
H11270167
H1 1270167
H11270167
Hi 1270167
H11270167
H11270167
H1 1270167
H1 1270167
H11270167
H11270167
H11270167
H11270167
Hi 1270167
Hi 1270167
Hi 1270167
H1 1270167
H11270167
H1 1270167
H 11270167
H11270167
H11270167
HI 1270167
H11270167
Hil270167
H1 1270167
HI 1270167
H11270167
Hi 1270167
H 11270167
H1 1270167
H 11270167
H11270167
H11270167
H11270167
H1 1270167
H 11270167
H11270167
H11270167
H11270167
H1 1270167

B0D009
BDO009
BDO009
BDO009
BDOOO9
BDO009
BDO009

D10009
BDO009
BD0009
BD0009
BDO010
BD00110
BDO010
BDO010
BDO010
BDO010
BDO010
BDO010
8D0010
BD00110

WD0010
8W0010
BDO010
BDO010
BDO010
BDO010
8D0010
BDO010
1D0010
BDO010
8D0010
BDO012
800012
BDO012
BDO012
BD0012
800012
BDO012
BD0012
800012
BDO012
BDO012
BDO012
B00012
BD0012
BDO012

Metals
Metals
Metals

Magnesium
Managanese
Mercury

Metals
Metals
Metals
Metals
SPLP Explosives
Volatiles
Volatiles
Volatiles
Explosives
Metals
Metals
'Metals
Metals
Metals
IMetals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
SPLP Explosives
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals

Nickel
Sodium
Vanadium
Zinc
Tetryl
Acetone
Bromomethane
Methylene chloride
2,4,6-Trinitrololuene
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Managanese
Mercury
Nickel
Vanadium
Zinc
Tetryl
Acetone
Bromomethane
Methylene chloride
Aluminum
Arsenic
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Managanese
Nickel
Sodium
Vanadium
Zinc

J
J
B
J
J
J
J
uJ
J
u.J
B
J
J
J
J
B
B
J
J
B
J
J
J
J
B
J
J
J
LuJ
J
u.J
B
J
J
B
B
J
J
J
J
J
J
J
J
J
J
J

08A
13
06B
13
13
13
13
05B
17
05B
06A
17
13
13
15
06B
06B
08A
13
06B
13
13
08A
13
06B
13
13
13
05B
17
05B
06A
13
13
06B
06B
08A
13
13
13
13
08A
13
13
13
13
13

17

15

04B
04B

17
15
15
13

13

17

04B
05B

15
13

15

15

.- _ _ .
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 8 of 29)

Sample -I Reason Codes (1.2)

SDG I Number Analysis I Parameter VQ RI I R2 ! R3 1 R4
HI 1270167
H1 1270167
HI 1270167
H1 1270167
HI 1270167
H11270167
H11270167
H1 1270167
H 11270167
H1 1270167
H1 1270167
H1 1270167
HI 1270167
H 1 1270167
H1 1270167
H1 1270167
H1 1270167
H11270167
H11270167
H1 1270167
H 11270167
HI 1270167
H1 1270167
H1 1270167
HI 1270167
H 11280106
H 11280106
Hi 1280106
HI 1280106
H1 1280106
H1 1280106
HI 1280106
HI 1280106
Hi 1280106
H11280106
H11280106
H11280106
H11280106
H11280106
H11280106
HI 1280106
H1 1280106
Hi 1280106
H1 1280106
H11280106
HI 1280106
H1 1280106

BD0012
BDO012
BD0012
BD0012
BD3026
BD3026
BD3026
BD3026
BD3026
BD3026
BD3026
BD3026
BD3026
BD3026
BD3026
BD3026
BD3026
BD3026
BD3026
BD3026
BD3026
BD3026
BD3026(F)
BD3026(F)
BD3026(F)
BD0001
800001
BD0001
BD0001
BD0002
BD0002
B00002
BDO002
800002
BD0002
BD0002
BD0013
BD0013
BD0013
BD0014
BD0014
BD0014
800014
BDO014
BD0014
BD0015
BD0015

SPLP Explosives
Volatiles
Volatiles
Volatiles
Alkalinity
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Semivolatiles
Sulfate
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Metals
Volatiles
Volatiles
Metals
Metals
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals

Tetryl
Acetone
Bromomethane
Methylene chloride
Alkalinity
Aluminum
Calcium
Chromium
Cobalt

uJ
J
LIJ
1B
J
J
J
B
J
B
J
J
J
J
J
J

Copper
Iron
Magnesium
Managanese
Nickel
Potassium
Sodium
Zinc
2,4-Dinitrophenol
Sulfate
Bromomethane
Chloromethane
Methylene chloride
Aluminum
Copper
Potassium
Managanese
Mercury
Bromomethane
Methylene chloride
Managanese
Thallium
1.1 ,2.2-Tetrachloroethane
Acetone
Bromoform
Bromomethane
Methylene chloride
Acetone
Bromomethane
Methylene chloride
Managanese
1,1 ,2,2-Tetrachloroethane
Acetone
Bromoform
Bromomethane
Methylene chloride
Beryllium
Manaoanese

UJ
UJUJ

B
B
J
J

B
UJ
B
J

B
UJ
B
LI,
U.,
B
B
uJ
B
J
uJ
J
uJ
UJ
B
B
J

05B
05B
05B
06A
02A
13
08A
06A
13
06A
13
o0A
13
13
13
13
13
04B
028
OS5B
05B
04B
0B
06B
13
08A
06B
04B
06A
08A
06B
10A
058
1OA
048
04B
05B
04B
04B
08A
10A
05B
10A
04B
04B
06B
08A

15
04B
04B

13
13
15
15

15
15

15

048

15
15
15

15
05B
04B

15

06A

15

15

06A

15

05B
06A
06A
05B
06A

05B
06A
15
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 9 of 29)

SampI Reason Codes (1.2)Sample I erSDG _INumber I Analysis I Parameter IVQ I R [I I 2 2=R
Hi 1280106
H1 1280106
Hi 1280106
HI 1280106
HI 1280106
H1 1280106
HI 1280106
H11280106
H1i1280106
HI 1280106
Hi1280106
HI 1280106
H1 1280106
H 11280106
H 11280106
H1 1280106
H1 1280106
H1 1280106
H1 1280106
H1 1280106
H1 1280106
Hi 1280106
Hi 1280106
H1 1280106
HI 1280106
HI 1280106
Hi 1280106
Hi 1280106
Hi 1280106
HI 1280106
Hi 1280106
Hi 1280106
H11280106
HI 1280106
H1 1280106
H1 1280106
H11280106
H1i1280106
H11280106
H11280106
H11280106
HI 1280106
HI 1280106
Hi 1280106
H 11280106
H11280106
H1 1280106

BDO015
BDO015
BDO015
BDO015
BD0015
BDO016
BDO016
BDO016
BDO016
BDO016
BDO016
BD0023
BD0023
BD0023
BD0023
BD0023
BD0023
BD0023
BD0023
BD0024
8D0024
BD0024
BD0024
BD0024
BDW024
BD0024
BD0025
BD0025
BD0025
BD0025
BD0025
BD0025
BD0025
BD0025
BD0026
BD0026
BD0026
BD0026
BD0026
BD0026
BD0026
BD0026
BD0028
BD0028
BD0028
BD0028
BD0028

Metals
SPLP Explosives
Volatiles
Volatiles
Volatiles
Metals
Metals
SPLP Explosives
Volatiles
Volatiles
Volatiles
Explosives
Metals
Metals
Metals
SPLP Explosives
Volatiles
Volatiles
Volatiles
Explosives

Mercury
Tetryl
Acetone
Bromomethane
Methylene chloride
Beryllium

Metals
Metals
SPLP Explosives
Volatiles
Volatiles
Volatiles
Explosives
Metals
Metals
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Explosives
Metals
Metals
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
SPLP Explosives
Volatiles
Volatiles

Managanese
Tetry1
Bromomethane
Chloromethane
Methylene chloride
4-Amino-2,6-Dinitrotoluene
Beryllium
Managanese
Thallium
2,4-Dinitrotoluene
Acetone
Bromomethane
Methylene chloride
4-Amino-2,6-Dinitrotoluene
Managanese
Thallium
2,4-Dinitrotoluene
Acetone
Bromomethane
Methylene chloride
4-Amino-2,6-Dinitrotoluene
Beryllium
Managanese
Acetone
Bromomethane
Chloromethane
Methylene chloride
Toluene
4-Amino-2,6-Dinitrotoluene
Beryllium
Managanese
Acetone
Bromomethane
Chloromethane
Methylene chloride
Toluene
Managanese
Thallium
2,4-Dinitrotoluene
Acetone
Bromomethane

B
UJ
B
UJ
B
B
J
UJ
UJ
UJ
B
UJ
B
J
B
B
J
UJ
B
J
J
B
B
B
UJ
B
UJ
B
J
J
UJ
UJ
B
J
UJ
B
J
J
UJ
UJ
B
J
J
B
B
UJ
UJ

068
5SB

05B
04
04B
068
08A
058
04B
05B
04B
058
06B
08A
068
06A
05B
04B
048
058
08A
068
06A
058
048
048
058
06B
08A
17
048
058
048
15
058
068
08A
17
04B
05B
04B
15
08A
068
06A
05B
04B

06A
05B
06A
15

05B

06A

15

15
15

05B
06A
15

15

06A
058

15

058

06A
17

15

15

15

15

05B

06A
17

15\_.

058
_ _ .
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 10 of 29)

I Sample I I Reason Codes (1
SDG N umber | Analysis I Parameter _ RI I R21 |R31 R4
HIi280106
HI 1280106
H112B0106
HI 1280106
HI 1280106
H1 1280106
Hi 1280106
H1 1280106
H1 1280106
H1 1280106
H11280106
H11280106
H11280106
H 11280106
H 11280106
H 11280106
H1 1280106
Hi 1280106
H 11280106
H 11280106
H 11280106
H 11280106
H 11280106
H11280106
H11280106
Hi 1280106
H11280106
Hi 1280106
Hi 1280106
H11280106
H11280106
H11280106
H1 1280106
Hi 1280106
H1 1280106
HI 1280106
H11280106
H 11280106
H11280106
H 11280106
H11280106
HI 1280106
H11280106
H11280106
H11280106
H11280106

iH11280106

BD0028
BD3005
BD3005
BD3005
BD3005
BD3005
BD3005
BD3005
BD3005
BD3005
BD3005
BD3005
BD3005
BD3005
BD3005(F)
BD3005(F)
BD3007
BD3007
BD3007
BD3007
BD3007
BD3007
BD3007
B03007
BD3007
BD3007
BD3007
BD3007
BD3007(F)
BD3010
BD3010
BD3010
BD3010
BD3010
BD3010
BD3010
BD3010
BD3010
BD3010
BD3010
BD3010
BD3010
803010
BD3010
BD3010
BD3010
BD3010

Volatiles
Cyanide
Metals
Metals
Semivolatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Cyanide
Metals
Metals
Semivolatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Cyanide
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals

... .. .. . . . . . _ . . _ . . .

Methy1ene chlorideMethylene chloride
Total Cyanide
Aluminum
Chromium
2,4-Dinitrophenol
1.1.1-Trichloroethane
2-Butanone
Acetone
Bromoform
Carbon tetrachloride
cis-1.3-Dichloropropene
Dibromochloromethane
Methylene chloride
trans-1,3-Dichloropropene
Aluminum
Thallium
Total Cyanide
Aluminum
Chromium
2,4-Dinitrophenol
1,1,1-Trichloroethane
2-Butanone
Acetone
Bromoform
Carbon tetrachloride
cis-1,3-Dichloropropene
Dibromochloromethane
trans-1,3-Dichloropropene
Aluminum
Total Cyanide
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Managanese
Mercury
Nickel
Potassium

B
UJ
B
B
UJ
UJ
R
B
uJ
uJ

BuJ
UJ

UJ1

B
UJ
B
B

B
B
UJ
UJ
R
R
uJ
UJ
uJ
LIJ

B
uJ
B
uJ
uJ
J

B
u.J
u.J
J
J
u.J
uJ
J

04B
01A
06A
06A
04B
05B
04A
04A
04B
04B
04B
04B
06A
04B
06B
06A
01A
06A
06A
04B
058
04A
04A
04B
04B
04B
04B
04B
06B
01A
06A
01A
01A
OA
01A
01A
01A
01A
OIA
06A
01A
OA
OIA
01A
01A
01A
01A

06A

06B 115
06B I15

05A
05A
058
05B
05B

060
05B
15
06B

05B
06D

15

15

06B 115
06B 15

15

OIA

05A
05A
05B
05B
05B

05B
15

05B

06B 115

06B 115

_ _ _
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 11 of 29)

Sample I Reason Codes {T2
SDG J Number Analysis I Parameter VQ RI I R21 R31| R4

K>

HI 1280106
H1 1280106
Hi 1280106
HI 1280106
H1 1280106
HI 1280106
H 11280106
H1 1280106
HI 1280106
H1 1280106
H 11280106
Hi 1280106
H1 1280106
H 11280106
HI 1280106
H1 1280106
HI 1280106
H1 280106
H 11280106
H1 1280106
H 11280106
H1 1280106
H 11280106
H1 1280106
H1 1280106
H1 1280106
H1 1280106
Hi 1280106
HI 1280106
H 1 1280106
H11280106
H1 1280106
H 11280106
H1 1280106
HI 1280106
H 11280106
H 11280106
H1 1280106
H1JO10131
H1JO10131
HIJ0101 31
HiJO101 31
H1J010131
H1JO10131
HIJ010131
H1. 1010131
HIJ010131

BD3010
BD3010
BD3010
BD3010
BD3010
BD3010
BD3010
BD301 0
BD3010
BD3010
BD3010
BD3010
BD3010
BD3010
BD3010
BD3010(F)
BD3010(F)
BD3010(F)
BD3010(F)
BD3010(F)
3D301 0(F)
BD301 0(F)
BD3010(F)
BD301 0(F)
BD30O0(F)
BD3010(F)
BD3010(F)
BD3010(F)
BD3010(F)
BD3010(F)
BD301 0(F)
BD3010(F)
BD3010(F)
BD301 0(F)
BD301 0(F)
BD301 0(F)
BD3010(F)
BD301 0(F)
BD3006
BD3009
BD3009
BD3018
BD3018
BD301 8
BD301 8
BD3018
BD3018(F)

Metals
Metals
Metals
Metals
Metals
Metals
Semivolatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Semivolatiles
Cyanide
Semivolatiles
Cyanide
Metals
Metals
Metals
Semivolatiles
Metals

Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
2,4-Dinitrophenol
1,1,1 -Trichloroethane
2-Butanone
Acetone
Bromoform
Carbon tetrachloride
cis-1 ,3-Dichloropropene
Dibromochloromethane
trans-1 ,3-Dichloropropene
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Managanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
2,4-Dinitrophenol
Total Cyanide
2,4-Dinitrophenol
Total Cyanide
Aluminum
Thallium
Vanadium
2,4-Dinitrophenol
Aluminum

UJ
UJ
J
UJ
UJ
8
UJ
UJ

B
UJ
UJ
UJ
UJ
UJ
B
UJ
UJ

uJUJ
UJ

uJUJ

UJ
UJ
UJUJ

J
UJ

UJ1

uJ
UJ

UJI

uJUJ
UJ

UJ
UJ
UJ
UJ

uJ

B
B
B
UJ
B

OIA
OIA
0IA
01A
01A
06A
04B
05B
04A
04A
043
043
04B
04B
04B
06B
01A
01A
OA
OA
OIA
OIA
01A
O1A
01A

OIA
OA
OIA
OA
01A
01A
01A
01A
01A
OIA
01A
01A
01A
01A
048
01A
048
01A
06B
068
06B
04B
06B

15

05A
05A
05B
05B
05B

05B
15

05B

05B

15
15
15
05B
15

05B
15

01A

058
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 12 of 29)

Sample Reason Codes (1.21
SDG I Number I Analysis I Parameter VQiR1[ R21 R31 R4
H1J010131
HIJ010131
HlJO11O31
H1J020107
H1J020107
H1J020107
H1J020107
H1-J020107
H1J020107
H1J020107
H1J020107
HlJ020107
H1J020107
H1 J020107
H1J020107
H1J020107
H1J030106
H1J030106
H1J030106
H1J030106
HiJ030106
H1J030106
H1J030106
HlJ030106
H1J030106
H1J030106
H1J030106
H1J030106
H1J030106
H1J030106
H1J030106
H1J030106
HiJ030106
H1J030106
H1J030106
H1J030106
H1J030106
H1J030106
H1J030106
H1J030106
H1J030106
H1J030106
H1J030106
HIJ030106
H1JJ030106
H1J030106
H1J030106

BD3018(F)
BD3018(F)
803018(F)
BD3012
BD3012
BD3012
BD3012
8D3012
BD3012
BD3012
BD3012
BD3012
BD3012
BD3012
BD3012
BD3012(F)
BD0017R
BDO017R
BDO017R
BDO017R
BD0017R
BD0017R
BDO017R
BDO017R
BD0017R
BDO017R
BDO017R
BDO017R
BDO017OR
BD0017R
BDO017R
BD0017R
BD0017R
BDO017R
BDO018R
BDO018R
BDO018R
BDO018R
BD0018R
BD0018R
BD0018R
BD0018R
B0D018R
800018R
BDO018R
BDO018R
BD0018R

Metals
Metals
Metals
Alkalinity
Cyanide
Metals
Semivolatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals

Potassium
Selenium
Thallium
TOTAL ALKALINITY
Total Cyanide
Cadmium
2,4-Dinitrophenol
1,1,1-Trichloroethane
2-Butanone
Acetone
Bromoform
Carbon tetrachloride
cis-1.3-Dichloropropene
Dibromochloromethane
trans-1.3-Dichloropropene
Copper
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Managanese
Nickel
Vanadium
Zinc
Bromomethane
Chloromethane
Methylene chloride
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Managanese
Mercury

B
B
B
B
UJ
B
UJ
UJ
R
B
UJ
UJ
UJ
UJ
UJ
B
J
B
J
B
B
J
J
J
J
J
J
J
J
J
J
UJ
UJ
B
J
B
J
B
B
J
J

J
J
J
J
J_

J

13
06B
06B
06A
01A
06B
04B
058
04A
04A
04B
04B
04B
04B
04B
06B
13
06B
13
06B
06B
13
13
13
13
13
13
13
13
13
13
05B
05B
06A
13
06B
13
06B
06B
13
13
13
13
13
13
13
17

15
15

15
058

OSA
05A
058
05B
05B

05B
15

13

15
15

15

048

05B
060 15

04B 115

13
17
15
15

17

. _ _ _ _ _
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 13 of 29)

I Sample I Reason Codes 0-2)
SOG I Number I Analysis I Parameter IVQ| RI I R2 [R31 R4
H1J030106 BDO018R Metals Nickel J 13
HlJ030106 BD0018R Metals Vanadium J 13
HIJ030106 BD0018R Metals Zinc J 13
H1J030106 BDO018R Volatiles Acetone J 15 17
H1J030106 BDO018R Volatiles Bromomethane UJ 05B 04B
H1J030106 BDOO18R Volatiles Chloromethane UJ 05B
H1J030106 BDO018R Volatiles Methylene chloride B 06A 04A 15
H1J030106 BDO019R Metals Aluminum J 13
H1J030106 8D0019R Metals Arsenic B 06B 13
H1J030106 BDO019R Metals Barium J 13 17
H1J030106 BDO019R Metals Beryllium B 068 15
H1J030106 BDO019R Metals Cadmium B 06B 15
H1J030106 BDO019R Metals Calcium J 13
H1J030106 BD0O19R Metals Chromium J 13
H1J030106 BDO019R Metals Cobalt J 13
H1J030106 BDO019R Metals Iron J 13
H1J030106 BDO019R Metals Lead J 13 17
HlJ030106 BD00`19R Metals Magnesium J 13
H1J030106 BD0O19R Metals Managanese J 13
H1J030106 BDO019R Metals Mercury J 15 17
H1J030106 BD0019R Metals Nickel J 13
H1J030106 BD0019R Metals Vanadium J 13
Hl1J030106 BDO019R Metals Zinc J 13
H1J030106 BD0019R Volatiles Acetone J 15 17
H1J030106 BD0019R Volatiles Bromomethane UJ 05B 04B
H1J030106 BD0019R Volatiles Chloromethane UJ 05B
HlJ030106 BD0019R Volatiles Methylene chloride B 06A 04B 15
H1J030106 BDO021R Metals Aluminum J 13
H1J030106 BDO021R Metals Arsenic B 06B 13
H1J030106 BDO021R Metals Barium J 13 15
H1J030106 BDO02IR Metals Beryllium B 068 15
H1J030106 BD0021R Metals Cadmium B 06B 15
H1J030106 BDO021R Metals Calcium J 13
H1J030106 BDO021R Metals Chromium J 13
H1J030106 BD0021 R Metals Cobalt J 13 15
H1J030106 BDO02IR Metals Iron J 13
H1J030106 BD0021 R Metals Lead J 13
H1J030106 BDO02IR Metals Magnesium J 13
H1J030106 BD0021R Metals Managanese J 13
H1J030106 BDO02IR Metals Nickel J 13
H1J030106 BDO02IR Metals Vanadium J 13
H1J030106 BDO021R Metals Zinc J 13
HlJ030106 BDO021R Volatiles Bromomethane UJ 058 04B
HlJ030106 BDO02IR Volatiles Chloromethane UJ 05B
H1J030106 BD0021R Volatiles Methylene chloride B 06A 04B 15
H1J030106 BDO022R Metals Aluminum J 13
Hl1J030106 BD0022R Metals Arsenic B 06B 13
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 14 of 29)

-Sample I f Reason Codes (11
SOG I Number I Analysis I Parameter 1VQj RI I -2 R3-R
H1J030106 BD0022R Metals Barium J 13
HlJO30t06 BD0022R Metals Beryllium B 06B 15
H1J030106 BD0022R Metals Cadmium B 06B 15
H1J030106 BD0022R Metals Calcium J 13
H1J030106 BDO022R Metals Chromium J 13
H1J030106 BDO022R Metals Cobalt J 13
H1J030106 BDO022R Metals Iron J 13
H1J030106 BDO022R Metals Lead J 13
H1J030106 BDO022R Metals Magnesium J 13
H1J030106 BDO022R Metals Managanese J 13
H1J030106 BDO022R Metals Nickel J 13
H1J030106 SDO022R Metals Vanadium J 13
H1J030106 BDO022R Metals Zinc J 13
H1J030106 BDO022R Volatiles Bromomethane UJ 05B 04B
HIJ030106 BDO022R Volatiles Chloromethane UJ 058
H1J030106 BDO022R Volatiles Methylene chloride B 06A 04B 15
H1J030106 BD0029R Metals Aluminum J 13
H1J030106 BDO029R Metals Arsenic J 13
H1J030106 BDO029R Metals Barium J 13
H1J030106 BDO029R Metals Beryllium B 06B
H1J030106 BDO029R Metals Cadmium B 068 15
H1J030106 BD0029R Metals Calcium J 13
H1J030106 BDO029R Metals Chromium J 13
H1J030106 BD0029R Metals Cobalt J 13
H1JO30106 BDO029R Metals Iron J 13
H1J030106 BDO029R Metals Lead J 13
H1.J030106 BDO029R Metals Magnesium J 13
H1J030106 BDO029R Metals Managanese J 13
H1J030106 BDO029R Metals Nickel J 13
H1J030106 BD0029R Metals Vanadium J 13
H1J030106 BD0029R Metals Zinc J 13
Hi J030106 BDO029R Volatiles Bromomethane UJ 05B 04B
H1J030106 BDO029R Volatiles Chloromethane UJ 05B
H1J030106 BDO029R Volatiles Methylene chloride B 06A 04B 15
H1J030106 BDO03OR Metals Aluminum J 13
H1J030106 BDO03OR Metals Arsenic J 13
H1J030106 BDO03OR Metals Barium J 13
H1J030106 BDO03OR Metals Beryllium B 068
H1J030106 BDO03OR Metals Cadmium B 06B 15
H1J030106 BDO03OR Metals Calcium J 13
Hl11J030106 BDO03OR Metals Chromium J 13
H1J030106 BDO03OR Metals Cobalt J 13
Hl1J030106 BDO03OR Metals Iron J 13
HIJ030106 BDO03OR Metals Lead J 13
H1J030106 BDO03OR Metals Magnesium J 13
H1J030106 BDO03OR Metals Managanese J 13
H1J030106 BDO03OR Metals Nickel J 13 _
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
ki Plum Brook Ordnance Works

(Page 15 of 29)

sampl Reason Codes ('12)
SDG Number Analysis I Parameter JVQ1 RI R21 R31 R4
H1 J030106 BDO03OR Metals Vanadium J 13
H1J030106 BDO03OR Metals Zinc J 13
H1J030106 BDO03OR Volatiles Bromomethane UJ 05B 04B
H1JO30106 BDO03OR Volatiles Chloromethane UJ 05B
H1J030106 BDO030R Volatiles Methylene chloride B 06A 04B 15
H1J030106 BD3024 Cyanide Total Cyanide UJ 01A
H1J030106 BD3024 Explosives 2,6-Dinitrotoluene UJ 05B
H1J030106 BD3024 Metals Aluminum B 06B 15
H1J030106 BD3024 Nitrate Nitrate UJ 05B
H1J030106 BD3024 Volatiles 1,1,1-Trichloroethane UJ 05B
HI J030106 BD3024 Volatiles 2-Butanone R 04A 05A 05B
H1J030106 BD3024 Volatiles Acetone J 04A 05A 15
H1J030106 BD3024 Volatiles Bromoform UJ 04B 05B
H1J030106 BD3024 Volatiles Carbon tetrachloride UJ 04B 05B
H1J030106 BD3024 Volatiles cis-1,3-Dichloropropene UJ 048 058
Hi J030106 BD3024 Volatiles Dibromochloromethane UJ 04B
H1J030106 BD3024 Volatiles trans-1,3-Dichloropropene UJ 04B 058
H1-J030106 BD3024(F) Metals Aluminum B 06B 15
H1J040177 BD3008 Cyanide Total Cyanide UJ 01A
H1J040177 BD3008 Explosives 2,6-Dinitrotoluene UJ 05B
H1J040177 BD3008 Metals Potassium J 13
H1J040177 BD3008 Metals Thallium B 06B 15
H1J040177 BD3008 Metals Vanadium B 15 06B
H1J040177 BD3008 Volatiles 1,1,1-Trichloroethane UJ 058
Hi J040177 BD3008 Volatiles 2-Butanone R 04A 05A
Hi J040177 BD3008 Volatiles Acetone R 04A 05A 05B
HI J040177 BD3008 Volatiles Bromoform UJ 04B 05B
H1-J040177 BD3008 Volatiles Carbon tetrachloride UJ 04B 05B
H1J040177 BD3008 Volatiles cis-1,3-Dichloropropene UJ 04B 05B
H1J040177 BD3008 Volatiles trans-1,3-Dichloropropene UJ 04B 05B
H1J040177 BD3008(F) Metals Aluminum B 06B 15
H1J040177 BD3008(F) Metals Thallium B 06B 15
H1J040177 BD3017 Cyanide Total Cyanide UJ 01A
H1J040177 BD3017 Explosives 2,6-Dinitrotoluene UJ 05B
H1J040177 BD3017 Metals Aluminum J 01A
H1J040177 B03017 Metals Antimony UJ 01A
H1J040177 B03017 Metals Arsenic UJ 01A
H1J040177 BD3017 Metals Barium J 01A
H1J040177 B03017 Metals Beryllium UJ 01A
H1J040177 8D3017 Metals Cadmium UJ 01A
H1J040177 BD3017 Metals Calcium J 01A
H1J040177 BD3017 Metals Chromium UJ 01A
H1J040177 BD3017 Metals Cobah UJ 01A
H1J040177 BD3017 Metals Copper J 15 01A
H1J040177 BD3017 Metals Iron J 01A
H1J040177 BD3017 Metals Lead UJ 01A
H1J040177 BD3017 Metals Magnesium J 01A
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 16 of 29)

I.

1 Sample I 1 Reason Codes 012k
SDG I Number I Analysis I Parameter IVQl RI I R21 R31 R4
H1J040177
H1J040177
H1J040177
HI1J040177
H1J040177
HIJ040177
H1J040177
H1J040177
H1J040177
H1J040177
H1JO40177
H1J040177
H1J040177
H1J040177
H1J040177
H 1J040177
HlJO4OI177
H1J040177
H1J040177
H1J040177
H1J040177
H1J040177
H1J040177
H1J040177
H1J040177
H1J040177
H1J040177
H1J040177
H1J040177
H1J040177
Hi J0401 77
Hi J040177
H1J040177
H1J040177
H1J040177
H1J040177
H1J040177
H1J040177
HlJO40177
H1J040177
H1J040177
H1J040177
H1JO401 77
H1J040177
H1J040177
H1J040177
H1J040177

BD3017
BD3017
BD3017
BO3017
BD3017
BC3017
BD3017
BD3017
BD3017
B03017
BD3017
BD3017
BD3017
8D3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
8D3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017
BD3017(F)
BD3017(F)
BD3017(F)
BD3017(F)
BD3017(F)

Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Metals

. . , . , i = . , a_ w=

Managanese
Mercury
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
1,1, 1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1.1 -Dichloroethane
1.1 -Dichloroethene
1.2-Dichloroethane
1,2-Dichloroethene
1,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1.3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Vinyl chloride
Total xylenes
Aluminum
Antimony
Arsenic
Barium
Beryllium

UJ
J
U.1
UJLi.uJ

B
UJ
J
UJ
UJ
U.J
UJ
U.J
U.)
UJUJU.)
R
U.J
UJ
R
J
UJ
UJ
UJ
UJ
UJ
UJ
UJ
U.
U.)
UJ
UJ

UJ

U.)
J
UJ
UJ
UJ
U.)
uJ
J

B

UJ
U.)

UJ

01A
01A
13
OI A
CIA
01A
06B
01A
15
05B
01A
01A
01A
0IA
01A
01A
01A
04A
01A
01A
04A
01A
01A
04B
01A
0IA
04B
01A
0IA
01A
01A
04B
04B8
01A
15
01A
01A
01A
04B
0IA
01A
01A
06B
0IA
0IA
0IA
0IA

01A

15

01A
01A

01A

05A 01A

05A 105B l0A

05B l01A

058 0O1A

0IA058
01A

01A

05B 0O1A

15 0IA

KN2%P8Om201I GWRJtTabieL-5W.3m1 2102 0:41 AM



Table L-5
Summary of Data Validation Qualifiers Assigned

f and Reason Codes for Qualification
1- Ad Plum Brook Ordnance Works

(Page 17 of 29)

, Sample I Reason Codes (i,2)
SDG I Number I Analysis I Parameter IVQJ RI IR21 R31:R4
H1-J040177 BD3017(F) Metals Cadmium UJ 01A
H1J040177 BD3017(F) Metals Calcium J 01A
H1J040177 BD3017(F) Metals Chromium UJ 01A
H 1 J040177 BD3017(F) Metals Cobalt UJ O1A
H1J040177 BD3017(F) Metals Copper UJ 01A
H 1 J040177 BD3017(F) Metals Iron UJ 01A
H1J040177 BD3017(F) Metals Lead UJ 01A
H1J040177 BD3017(F) Metals Magnesium J 01A
H1J040177 BD3017(F) Metals Managanese J 01A
H1J040177 BD3017(F) Metals Mercury UJ 01A
H1J040177 BD3017(F) Metals Nickel UJ 01A
H1J040177 BD3017(F) Metals Potassium J 01A
H1J040177 BD3017(F) Metals Selenium UJ 01A
HtJ040177 BD3017(F) Metals Silver UJ 01A
H1J040177 BD3017(F) Metals Sodium J 01A
H1J040177 BD3017(F) Metals Thallium UJ 01A
H1J040177 BD3017(F) Metals Vanadium UJ 01A
H1J040177 BD3017(F) Metals Zinc J 15 01A

Q> H1J040177 BD3021 Cyanide Total Cyanide UJ 01A
H1J040177 BD3021 Explosives 2,6-Dinitrotoluene J 05B
H1J040177 BD3021 Metals Potassium J 13
H1J040177 BD3021 Volatiles 1,1,1-Trichloroethane UJ 05B
H1J040177 BD3021 Volatiles 2-Butanone R 04A 05A
H1J040177 BD3021 Volatiles Acetone B 04A 05A 05B 06D
H1J0401 77 BD3021 Volatiles Bromoform UJ 04B 05B
H1J040177 BD3021 Volatiles Carbon tetrachloride UJ 04B 058
Hi J040177 BD3021 Volatiles Dibromochloromethane UJ 04B
H1J040177 BD3021 Volatiles trans-1.3-Dichloropropene UJ 04B 05B
H1J040177 BD3021 (F) Metals Aluminum B 06B 15
Hi J040177 BD3034 Explosives 2,6-Dinitrotoluene UJ 05B
H1J040177 BD3034 Metals Aluminum J 01A
H1J040177 BD3034 Metals Antimony UJ 01A
H1J040177 BD3034 Metals Arsenic J 15 01A
H1J040177 BD3034 Metals Barium J 15 01A
H1JO40177 BD3034 Metals Beryllium UJ 01A
H1J040177 BD3034 Metals Cadmium B 06B 15 01A
H1J040177 BD3034 Metals Calcium J 01A
H1J040177 BD3034 Metals Chromium J 01A
H1J040177 BD3034 Metals Cobalt J 15 01A
H1J040177 BD3034 Metals Copper J 15 01A
H1J040177 BD3034 Metals Iron J 01A
H1J040177 BD3034 Metals Lead J 01A
H1J040177 BD3034 Metals Magnesium J 01A
H1J040177 BD3034 Metals Managanese J 01A
H1J040177 BD3034 Metals Mercury UJ 01A
H1-J1040177 BD3034 Metals Nickel J 15 01A
H1JO40177 BD3034 Metals Potassium J 13 01A
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 18 of 29)

Sample I Reason Codes all
SDG _ Number Analysis . Parameter jVQJ R1 I R21 R31 9I

H1J040177 BD3034 Metals Selenium UJ 01A
H1J040177 BD3034 Metals Silver UJ 01A
H1J040177 BD3034 Metals Sodium J 01A
H1J040177 BD3034 Metals Thallium UJ 01A

H1J040177 8D3034 Metals Vanadium J 15 01A
H1J040177 BD3034 Metals Zinc J 01A
H1J040177 BD3034 Volatiles 1,1,1-Trichloroethane UJ 05B
H1J040177 BD3034 Volatiles 2-Butanone R 04A 05A
H1J040177 BD3034 Volatiles Acetone B 04A 05A 05B 06D
H1J040177 BD3034 Volatiles Bromoform UJ 04B 05B
H1J040177 BD3034 Volatiles Carbon tetrachloride UJ 05B 048
H1J040177 BD3034 Volatiles cis-1,3-Dichloropropene UJ 04B 05B
H1J040177 BD3034 Volatiles Dibromochloromethane UJ 04B
H1J040177 BD3034 Volatiles trans-1,3-Dichloropropene UJ 04B 05B
H1-J040177 BD3035 Explosives 2,6-Dinitrotoluene UJ 05B
H1J040177 BD3035 Metals Aluminum J 01A
H1J040177 BD3035 Metals Antimony UJ OtA
H1J040177 BD3035 Metals Arsenic J 15 01A
H1J040177 8D3035 Metals Barium J 01A
H1J040177 BD3035 Metals Beryllium UJ 01A
H1J040177 BD3035 Metals Cadmium UJ 01A
H1J040177 BD3035 Metals Calcium J 01A
H1J040177 BD3035 Metals Chromium J 01A
H1J040177 BD3035 Metals Cobalt J 15 01A
H1J040177 BD3035 Metals Copper J 15 01A
H1J040177 BD3035 Metals Iron J 01A
H1J040177 BD3035 Metals Lead J 01A
H1-J040177 8D3035 Metals Magnesium J 01A
H1J040177 BD3035 Metals Managanese J 01A
H1J040177 BD3035 Metals Mercury UJ 01A
H1J040177 BD3035 Metals Nickel J 15 01A
H1-J040177 BD3035 Metals Potassium J 13 01A
H1J040177 BD3035 Metals Selenium UJ 01A
H1J040177 BD3035 Metals Silver UJ 01A
H1J040177 BD3035 Metals Sodium J 01A
H1J040177 BD3035 Metals Thallium B 06B 15 01A
H1J040177 8D3035 Metals Vanadium J 15 01A
H1J040177 BD3035 Metals Zinc J 01A
H1 J040177 BD3035 Volatiles 2-Butanone R 04A 05A 05B
H1J040177 BD3035 Volatiles Acetone B 04A 05A 05B 06D
H1J040177 BD3035 Volatiles Bromoform UJ 04B
H1lJ040177 BD3035 Volatiles Carbon tetrachloride UJ 04B
H1JO40177 8D3035 Volatiles cis-1,3-Dichloropropene UJ 04B 05B
H1J040177 BD3035 Volatiles Dibromochloromethane UJ 04B
H1J040177 BD3035 Volatiles trans-1,3-Dichloropropene UJ 04B 05B
HtJ040177 BD3035(F) Metals Thallium B 06B 15
H1J050186 BD3025 Cyanide Total Cyanide UJ 01A
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 19 of 29)

Sample Reason Codes 1
SDG I Number Analysis I Parameter JQ RI I R21 R31 R4_D _ _u _ _ .,-_ _ ___ . _ __ . _ __

H1J050186
H1J050186
H1J050186
H1J050186
HIJ050186
H1J050186
H1J050186
H1J050186
H1JO50186
HlJ050186
H1JC50186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
HIJ050186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
HIJ050186
H1J050186
H1J050186
H1J050186
Hi J050186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
H1J050186
H1 JQ50186
H1J050186

BD3025
BD3025
BD3025
BD3025
BD3025
BD3025
BD3025
BD3025
BD3025
BD3025
8D3025
BD3025
BD3025
BD3025(F)
BD3042
BD3042
BD3042
BD3042
BD3042
BD3042
BD3042
BD3042
BD3042
BD3042
BD3042
BD3042
BD3042
BD3042
BD3042
BD3042
BD3042(F)
BD3043
BD3043
BD3043
BD3043
B03043
BD3043
BD3043
BD3043
BD3043
BD3043
BD3043
BD3043
BD3043
BD3043
BD3043(F)
BD3046

Explosives
Metals
Sulfate
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Alkalinity
Explosives
Metals
Semivolatiles
Semivolatiles
Sulfate
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Explosives
Metals
Metals
Sulfate
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Explosives

2,6-Dinitrotoluene
Aluminum
Sulfate
2-Butanone
Acetone
Bromoform
Bromomethane
Carbon tetrachloride
Chloroethane
cis-1,3-Dichloropropene
nIh-^h~rsh_

Methylene chloride
trans-1,3-Dichloropropene
Aluminum
TOTAL ALKALINITY
2,6-Dinitrotoluene
Aluminum
2-Methyinaphthalene
Naphthalene
Sulfate
2-Butanone
Acetone
Bromoform
Bromomethane
Carbon tetrachloride
Chloroethane
cis-1,3-Dichloropropene
Dibromochloromethane
Methylene chloride
trans-1,3-Dichloropropene
Aluminum
2,6-Dinitrotoluene
Copper
Thallium
Sulfate
2-Butanone
Acetone
Bromoforn
Bromomethane
Carbon tetrachloride
Chloroethane
cis-1,3-Dichloropropene
Dibromochloromethane
Methylene chloride
trans-1.3-Dichloropropene
Aluminum
2,6-Dinitrotoluene

UJ
B
J
R
B
UJ
J
UJ
UJ
UJ
UJ
J
UJ
B
B
UJ
B
J
J
J
R
8
UJ
UJ
UJ
UJ
UJ
UJ
J
UJ
B
UJ
B
B
J
R
B
UJ
UJ
UJ
UJ
UJ
UJ
B
UJ
B
UJ

05B
06A
058
04A
06D
04B
05B
04B
05B
05B
048
15
05B
06B
06B
058
06A
15
15
05B
04A
06D
04B
05B
04B
058
05B
04B
15
05B
06B
058
06B
06B
05B
04A
06D
04B
058
04B
05B
05B
04B
06D
05B
06B
05B

05A
04A
05B
15

04B

17
04B
15
15

06B
17
17

05A
04A
05B

04B

17
04B
15

15
15

05A
04A
05B

04B

15
04B
15

05B
05A

15

05B
05A

05B
O5A

06B 115

15

15

15

- _
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 20 of 29)

| Sample 1 I __I Reason Codes (1.2)
SDG I Number I Analysis ! Parameter V I R I R2 P R4
HlJ050186
H1J050186
H1J050186
H1J050186
H1J050186
H-1J,105018
HlJ050186
H1J050186
H1J050186
Hl1J0501 86
1-1J.1050B6
1HiJ050188
1H1J050186
H 1.J050186
H1J050186
Hi J050186
HlJ050186
H1J050186
HlJ050186
HlJ050186
H1J050186
HlJ050186
Hi1 J050186
HlJ050186
H1J050186
H1J050186
H 1J050186
HlJ050186
HIJ050186
HlJ050186
HlJ050186
HlJ050186
HlJ050186
HlJ050186
H 1J050186
H 1J050186
H1J0501 86
H1J050166
HlJ050186
H1J050186
H1J050186
1H1J050186
H1-.050186
H 1J050186
HIJ050186
HI J0501 86
1HlJ050186

ID3046
8D3046
8D3046
BD3046
BD3046
BD3046
8D3046
8D3046
BD3046
BD3046
BD3046
BD3046(F)
BD3046(F)
BD3046(F)
BD3046(F)
BD3046(F)
8D3046(F)
8D3046(F)
BD3046(F)
BD3046(F)
BD3046(F)
BD3046(F)
BD3046(F)
BD3046(F)
BD3046(F)
BD3046(F)
BD3046(F)
BD3046(F)
BD3046(F)
BD3046(F)
B03046(F)
BD3046(F)
BD3046(F)
BD3046(F)
83048
BD3048
BD3048
BD3048
BD3048
BD3048
BD3048
BD3048
BD3048
BD3048
B03048
BD3048
BD3048

Metals
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
[Volatiles
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Explosives
Metals
Semivolatiles
Semivolatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Vofatiles
Volatiles
Volatiles

T. . I _ ,Aluminum
2-Butanone
Acetone
Bromoform
Bromomethane
Carbon tetrachloride
Chloroethane
cis-1 ,3-Dichloropropene
Dibromochloromethane
Methylene chloride
trans-1 ,3-Dichloropropene
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Managanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
2.6-Dinitrotoluene
Aluminum
2-Methyinaphthalene
Naphthalene
2-Butanone
Acetone
Bromoform
Bromomethane
Carbon tetrachloride
Chloroethane
cis-l ,3-Dichloropropene
Dibromochloromethane
Methylene chloride

B
R
B
UJ
UJ
UJ
uJ
UJ

UJ
J
uJ
UJ
UJ

B

uJ
UJ

UJ
UJ
UJ
UJ
uJ
uJ
UJ

UJ

UJ

UJ.J

UJ

B

uJ

R

UJ

uJ

UJ
UJ
UJ
8

UJ
J

LJ
uJ

06A
04A
06D
04B
05B
048
05B
05B
048
15
05B
06B
01A
OA
01A
O1A
01A
01A
01A
01A
OtA
01A
01A
01A
01A
01A
01A
01A
01A
01A
01A
01A
01A
01A
05B
06A
15
15
04A
06D
04B
05B
04B
05B
058
04B
15

06B
05A
04A
05B

04B

17
04B
15

15

15

06B
17
17
05A
04A
05B
15

048

17

15
05B
05A

01A

is

t5

05B
OSA 15
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 21 of 29)

| Sample I (Reason Codes (12)

SDG I Number I Analysis Parameter IvQ R1 I R21 R3I R4
H1J050186
HlJO50186
H1J060123
H1J060123

H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
HlJ060123
H1J060123
H1J060123
H1J060123
HiJ060123
H1J060123
H1J060123
H1JO60123

Hi JJ060123H1J060123
H1J060123
H1J060123
H1J060123
HiJ060123
HiJ060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
HlJO60123
HlJO60123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J06D123
H1U060123
H1J060123

BD3048
BD3048(F)
BD3006R
BD3006R
BD3006R
B03006R
BD3006R
BD3006R
BD3006R
BD3006R
BD3006R
BD3006R
BD3006R
BD3006R(F)
BD3006R(F)
B03009R
BD3009R
BD3009R
BD3009R
BD3009R
BD3009R
BD3009R
BD3009R
BD3009R
BD3009R
BD3009R
BD300SR
BD3009R
BD3009R(F)
BD3018R
BD3018R
BD3018R
1D3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD30t8R
BD3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD3018R

Volatiles
Metals
Metals
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles

trans-1.3-Dichloropropene
Aluminum
Aluminum
1,1,1 -Trichloroethane
2-Butanone
Acetone
Bromoform
Bromomethane
Carbon tetrachloride
Chloroethane
cis-1,3-Dichloropropene
Dibromochloromethane
trans-1,3-Dichloropropene
Aluminum
Beryllium
Aluminum
Copper
1,1,1 -Trichloroethane
2-Butanone
Acetone
Bromoform
Bromomethane
Carbon tetrachloride
Chloroethane
cis-1,3-Dichloropropene
Dibromochloromethane
Methylene chloride
trans-1.3-Dichloropropene
Aluminum
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1 -Dichloroethene
1,2-Dichloroethane
1,2-Dichloroethene
1,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoforrn
Bromomethane
Carbon disulfide
Carbon tetrachloride

. _ . , r

rans-1,3-Dichloropropene UJ
B
B
UJ
R
B
UJ
UJ
UJ
UJ
UJ
UJ
UJ
B
B
B
B
UJ
R
8
UJ
UJ
UJ
UJ
UJ
UJ
B
UJ
B
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
R
UJ
UJ
B
UJ
UJ
UJ
UJ
UJ
UJ

05B I

068
06A
05B
04A
04A
04B
05B
04B
05B
04B
04B
04B
06B
06B
06A
06B
05B
04A
04A
04B
05B
04
058
048
04B
06A
048
068
058
OA
01A
OIA
01A
O0A
OIA
01A
04A
OIA
01A
04A
01A
OA
04B
05B
OIA
04B

048
i5
06B

OSA
05A
05B

05B

05B

05B
15
i5
068
i5

05A
05A
05B

05B

15

05B I
06D 115

15

05B
06D 15

05B

06D
05B
15
OIA

15

05A 05B O1A

05A 106D

05B
01A

01A

15

05B 101A
_ _ _ _ _ _ _ _
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 22 of 29)

1 Sample I Reason Codes C1,21

SDG I Number I Analysis I Parameter Il R1I R21 R31 R4
H1J060123
H1J060123
H1J060123
H1 J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
HlJ060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1JO60123
HiJ060123
H1J060123
H1 J060123
H1J060123
H1J060123
H1J060123
Hi J060123
H1 J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
HIJ060123
HiJ060123
H1J060123
HIJ060123
H1J060123
H11J060123
H1J060123

BD3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD3018R
BD3030
BD3030
BD3030
BD3030
BD3030
BD3030
BD3030
BD3030
BD3030
BD3030
BD3030
BD3030
BD3030
BD3030
BD3030(F)
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
B03041
BD3041
BD3041
BD3041

Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Alkalinity
Explosives
Metals
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Alkalinity
Explosives
Semnivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Sermivolatiles
Semivolatiles

, _ . . . . . . . . . .
ChlorobenzeneChlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
trans- 1,3-Dichloropropene
Trichloroethene
Vinyl chloride
Total xylenes
TOTAL ALKALINITY
2,6-Dinitrotoluene
Aluminum
1,1,1-Trichloroethane
2-Butanone
Acetone
Bromoform
Bromomethane
Carbon tetrachloride
Chloroethane
cis-1,3-Dichloropropene
Dibromochloromethane
Methylene chloride
trans-1,3-Dichloropropene
Aluminum
TOTAL ALKALINITY
2,6-Dinitrotoluene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2-Oxybis(1 -chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethyphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyinaphthalene

01A
05B
01A
01A
01A
04B
01A
06A
01A
01A
01A
04B
01A
01A
01A
06B
05B
06A
05B
04A
04A
04B
05B
048
05B
04B
04B
06A
04B
06B
06B
05B
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A

01A

04B
01A

05B

06D015

05B l01A

01A

15

06B 115

05A
05A
05B

05B

05B

06D
05B
15

02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B

05B
06D

15

, _ _ __ _
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Table L-5
Summary of Data Validation Qualiflers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 23 of 29)

Sample 1 Reason Codes t1.2
S.G Number I Analysis Parameter 1VQJ RI I R21 R31 R4

I,I

H1J060123
H1J060123
H1J060123
HlJ060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
HlJ060123
H1J060123
H1J060123
Hi JO60123
H1J060123
H 1 J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
HIJ0B0123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123

BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
8D3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
8D3041
8D3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD304i
BD3041

Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semnivolatiles
Semivolatiles
Semivolatiles
Sermivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Sermivolatiles
Semivolatiles
Semrivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles

2-Methyiphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dintitro-2-methylphenol
4-Bromrophenyl phenyl ether
4-Chloro-3-methylph enol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nnitroanailine
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl) ether
Bis(2-ethylhexyl) phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene

LIJ
LuJ
uJ
uJ
uJ
uJ
uJ
uJ
uJ
uJ
u.J
uJ
uJ
uJ
uJ
uJ
u.1
uJ
uJ
uJ
uJ
u.J
uJ
uJ
uJ
u.J
u.J
u.1
uJ
LuJ
uJ
uJ1
uJ)
uJ
uJ
u.1
uJ
uJ
uJ
uJ
uJ
uJ
uJ
uJuJ
uJ
uJ

02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A

028
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
02B
028
028
028
028
02B
02B
028
02B
02B
02B
02B
02B
028
028
02B
02B
02B
02B
02B

Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-nitrosodi-n-propylamine
N-nitrosophenyiamine
Pentachiorophenol
Phenanthrene
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 24 of 29)

;i

Sample r Reason Codes (1,2
SDG I Number I Analysis I Parameter RV I R2 I R3 I R4
H1J060123
H1J060123
H1J060123
H1J060123
H 1 J060123
H1J060123
H1J060123
H1J060123
HiJ060123
H 1 J060123
H1J060123
HiJ060123
H1J060123
H1J060123
H1J060123
H1J060123
H 1 J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1JO60123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
H1J060123
HlJO60123
H1J060123
H1J060123
Hi J060123
H1J060123
H1J060123
H1J060123
HIJ0601 23
H1J060123
H1J060123
H1J060123
H1JO60123
H1J060123
H1JG060123
H1JO90111

BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041
BD3041 (F)
BD3050
BD3050
BD3050
BD3050
BD3050
BD3050
BD3050
BD3050
BD3050
BD3050
BD3050
BD3050
BD3050
BD3050
BD3050
BD3050
BD3050(F)
BD3050(F)
BD3052
BD3052
BD3052
BD3052
BD3052
BD3052
BD3052
BD3052
BD3052
BD3052
BD3052
BD3052
BD3052
BD3052(F)
BD3004

Semivolatiles
Semivolatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Explosives
Metals
Metals
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Explosives
Metals
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals

Phenol
Pyrene
1,1,1-Trichloroethane
2-Butanone
Acetone
Bromoform
Bromomethane
Carbon tetrachloride
Chloroethane
cis-1,3-Dichloropropene
Dibromochloromethane
Methylene chloride
trans-1,3-Dichloropropene
Aluminum
2.6-Dinitrotoluene
Copper
Vanadium
1.1,1 -Trichloroethane
2-Butanone
Acetone
Benzene
Bromoform
Bromomethane
Carbon tetrachloride
Chloroethane
cis-1.3-Dichloropropene
Dibromochloromethane
Methylene chloride
Toluene
trans-1,3-Dichloropropene
Aluminum
Beryllium
2.6-Dinitrotoluene
Aluminum
1,1,1 -Trichloroethane
2-Butanone
Acetone
Bromoform
Bromomethane
Carbon tetrachloride
Chloroethane
cis-1,3-Dichloropropene
Dibromochloromethane
Methylene chloride
trans- 1,3-Dichloropropene
Aluminum
CopDer

UJ
UJ
URJ

uJR

UJ
UJ
UJ
UJ
UJ
UJ

B
UJ
B
UJ
B
J
UJ
R
J
J
UJ
UJ
UJ
UJ
U.J
UJ
B
J
UJ
B
B
UJ
B
UJ
R
B
UJ
UJ
UJ
UJ
UJ
UJ
B
UJ
B
B

02A
02A
05B
04A
04A
04B
05B
04B
'05B
04B
04B
06A
04B
06B
05B
06B
15
05B
04A
04A
17
04B
05B
04B
058
048
04B
06A
17
04B
06B
06B
05B
06A
05B
04A
04A
04B
05B
04B
05B
04B
04B
06A
04B
06B
06B

02B
02B

05A
05A
05B

05B

05B

06D
05B
15

17

05B

15

05A 105B
05A 17

05B

056

05B

06D

05B
15
15

066

05A
05A
05B

15

15

05B
06D

05B

05B

15

06D
05B
15
15

15

-
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 25 of 29)

Sample i I Reason Codes (12
SDG Number Analysis j Parameter VOI RI I R2 !RLR4

K-;

H1J0901 11
HIJ09O111
HIJ090111
HlJO90I111
Hl1J0901 11
HlJO901I11
H1.1090111
HlJ090111
HlJO90111
HlJO9O0111
HIJO90I111
H-1J0901i'l

HlJO90111
HlJ0901 11
H 1J0901 11
HlJ0901 11
HIJ1090I11
H1J0901 11
HlJO901 11
HlJO90111
HIJ0901 11
KIJO9OIII
HlJO90111
HlJO90111
H1J090111
HlJO90I111
-1,1J090111
H1J090111
HlJ090111
Hl-J0901 11
HIJ090111
HI-J090111
HlJ090111
H1J090111
HlJO90111
HlJO90111
H1J090I111
H1J090111
HlJ0901 11
H1J0901 11
H1JO9O111
HIJ090i11
H1JIOO121
HlJ100121
HlJI00121
HlJ100121
H1J100121

BD3004
BD3004
BD3004
BD3004
BD3004
BD3004
BD3004
BD3004
BD3004
BD3004
BD3004
BD3004(F)
BD3004(F)
BD3004(F)
BD3027
8D3027
8D3027
BD3027
BD3027
8D3027
BD3027
BD3027
BD3027
BD3027
BD3027(F)
BD3027(F)
B13038
BD3038
BD3038
BD3038
BD3038
B03038
BD3038
BD3038
BD3038
BD3038
BD3038
BD3038
BD3038
BD3038(F)
BD3038(F)
BD3038(F)
BD3019
BD3019
BD3019
BD3019
8D3019

Metals
Metals
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Volatiles
Volatles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Nitrate
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Votatiles
Volatiles
Volatiles
Metals
Metals
Metals
Explosives
Metals
Semivolatiles
Volatiles
Volatiles

Potassium
Thallium
2-Butanone
Acetone
Bromoform
Bromomethane
Carbon tetrachloride
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
trans-1.3-Dichloropropene
Aluminum
Beryllium
Potassium
Potassium
2-Butanone
Acetone
Bromoform
Carbon tetrachloride
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Methytene chloride
trans-1.3-Dichloropropene
Aluminum
Potassium
Berllium
Potassium
Nitrate
2-Butanone
Acetone
Bromoform
Bromomethane
Carbon tetrachloride
Chloromethane
cis- 1,3-Dichloropropene
Dibromochooirmethane
Methylene chloride
trans-1.3-Dichloropropene
Aluminum
Copper
Potassium
2.6-Dinitrotoluene
Aluminum
Pyrene
2-Butanone
2-Hexanone

J
8
R
B
UJ
uJ
UJ

UJ
UJ

B
B
J
J
R
B
UJ
UJ
UJ
UJ
UJ
8

BUJ

BJ

J
J
uJ
UJ
UJ
UJ
UJ
UJ)

B
UJ
8
8

uJ

B
UJ
R
UJ

_ . .

I otassium 13
06B
04A
04A
04B
05B
04B
05B
04B
04B
04B
068
068
13
13
04A
04A
04B
04B
05B
04B
04B
06A
048
15
13
06B
13
05B
04A
04A
04B
05B
04B
058
048
048
06A
04B
06B
06B
13
058
06B
11A
04A
05S

15
05A
05A

15

05B
15
15

15
05A
OSA

06D
05B
06B
15
15

15
OSA
05A

06D
05B
15
1s

15

05B

05B 106D

06D115

15

05B

15

S .1. � - - a -
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 26 of 29)

Sample 1TReason Codes (1.2)

SDG I Number I Analysis Parameter VQ RI I R21 R31 R4
H1J100121
H1J100121
H1J100121
H1J100121
H1JI00121
H1J100121
H1J10D121
H1J100I121
H1JIO121
H1J100121
H1J1O0121
HiJI00121
H1J100121
H1J100121
H1J100121
HIJ100121
H1J100121
H1J100121
HiJ100121
H1J100121
HIJ100121
H1J100121
H1J100121
H1J100121
HIJ100121
H1J100121
H1J100121
H1J100121
HiJ100121
H1J100121
H1J100121
H1J100121
H1J100121
Hl1J100121
H1J100121
HiJ100121
H1JI00121
H1J100121
HIJI00121
H1J100121
H1J100121
H1J100121
H1J1OO121
H1J100121
H1JI00121
HIJ100121
H1J1OO121

BD3019
BD3019
BD3019
8D3019
BD3019
BD3019
BD3019
8D3019
BD3019(F)
8D3028
8D3028
8D3028
BD3028
BD3028
BD3028
BD3028
BD3028
BD3028
BD3028
BD3028
BD3028
BD3028
BD3028
BD3028
BD3028(F)
BD3028(F)
8D3029
BD3029
BD3029
BD3029
BD3029
BD3029
BD3029(F)
BD3029(F)
BD3032
BD3032
BD3032
BD3032
BD3032
BD3032
BD3032
BD3032(F)
BD3032(F)
BD3037
BD3037
BD3037
BD3037

Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Cyanide
Explosives
Hardness
Metals
Semivolatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Cyanide
Semivolatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Cyanide
Metals
Semivolatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Metals
Metals

4-Methyl-2-pentanone
Acetone
Bromoform
Bromomethane
Carbon tetrachloride
cis-1,3-Dichloropropene
Dibromochloromethane
trans-1,3-Dichloropropene
Aluminum
Total Cyanide
2,6-Dinitrotoluene
Hardness
Arsenic
Pyrene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Bromoform
Bromomethane
Carbon tetrachloride
cis-1,3-Dichloropropene
Dibromochloromethane
trans-1,3-Dichloropropene
Aluminum
Potassium
Total Cyanide
Pyrene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Aluminum
Potassium
Total Cyanide
Arsenic
Pyrene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Aluminum
Potassium
Aluminum
Antimony
Arsenic
Barium

UJ
J
UJ
UJ
UJ
UJ
UJ
UJ
B
UJ
UJ

B
UJ
R
UJ
UJ
J
UJ
UJ
UJ
uJ
uJ
uJ
B
J
UJ
UJ
R
UJ

B

UJ
8
UJ
R
UJJ
UJ

B
J
UJ
UJ
J
J

05B
04A
04B
05B
04B
048
04B
04B
068
O0A
05B
O0A
06B
11A
04A
058
058
04A
04
058
048
048
048
04B
068
13
OIA
11A
04A
058
058
04A
068
13
01A
068
1A
04A
058
058
04A
068
13
OA
01A
01A
O0A

0SA 105B 115

05B

05B
15

15

05B

05A 105B 115
I

05B

05B
15

O5A 105B

05A
15

15

15

05A 105B

05A
15

05B

& I A - S -
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 27 of 29)

Sample y j Reason Codes (1.2)

SDG Numbr Analsis Parameter I RI T R2ThR3 R4
HlJ100121
H1J100121
H 1J100121
HIJ100121
HiJ100121
HlJ100121
HIJ100121
H1J100121
HlJ100121

HIJtO0121
H1J100121
H1J100121
H1J100121
HlJ100121
H1J100121HlJl00121

HIJ100121
HlJlOO121
HIJ100121
HIJ100121
H1J100121
H1J100121
H1J100121
HI1J100121

H1J100121
H1J100121
HiJi00121
HIJ100121
H1J100121
H1J100121
H1J100121
H1J100121
HIJIOOI2I
HlJ100121
HlJ100121
HlJ100121
HIJ100I121
H1J100121
HiJ100121
HIJ100121
HIJ100121
Hl10o121
HIJ100121
HlJ100121
HiJ100121
H1J100121

BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
B03037
BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
803037
BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
BD3037
B03037(F)
BD3037(F)
BD3037(F)
BD3037(F)
BD3037(F)
BD3037(F)
BD3037(F)
BD3037(F)
BD3037(F)
B03037(F)
BD3037(F)
BD3037(F)
BD3037(F)
BD3037(F)

Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Semivolatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals

Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Managanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Pyrene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromoform
Bromomethane
Carbon tetrachloride
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Toluene
trans-1,3-Dichloropropene
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Coppet
Iron
Lead
Magnesium
Manacanese

B

uJ
U.

uJ

J
UJ

UJ

.3

UJ

UJ

UJ

J
J

UJ

U.

UJ

U.J

UJ
u.JR
U.1
uJ

u.1
uJI
uJ
uJ

U.3

U.1

u.1
U.3
uJ

U',
.3
uJ

06B
01A
01A
01A
O1A
01A
01.A

01A
01A
01A
01A
01A
O1A
01A
01A
01A
01A
01A
01A
11A
04A
05B
05B
04A
O1A
04B
05B
04B
04B
04B
01A
OIA
048
01A
01A
01A
01A
01A
01A
01A
01A
01A
01A
O1A
01A
01A
01A

O1A 115

15
15

15

058

05A 105B

05B

05B I

_ i, _ _ _ _
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 28 of 29)

. Sample IIReason Codes (121
IDG Number Analysis Parameter TVQ1 RI I R R31 R4_ _ _ _ _- -ap l _ a;i .__ _ _ _ _ _;_

H1J100I121
HlJ100121
HIJ100121
HIJ100121
HJ100121
HiJ100121
HiJ100121
H1J100121
H1J100121
HIJIIO141
HIJ110141
H1J1 10141
H1J110141
H1J110141
HIJ110141
HiJ1 10141
HlJi10141
H1J1110141
HIJ1IO141
HIJi10141
HlJI10141
HiJ1 10141
HlJi10141
H1J1 10141
HiJI10141
HIJ110141
Hl1J110141
H1JI10141
H1J1,10141
H1J 110141
H1J1 10141
HiJi 10141
H1J110141
HIJ110141
HIJ110141
H1J110141
HIJ11O141
H1J11O141
HlJi10141
HlJI10141
HiJi10141
H1JIIO141
H1J110141
HIJ110141
HIJ1 10141
HIJi 110141
HIJ110141

BD3037(F)
BD3037(F)
6D3037(F)
BD3037(F)
BD3037(F)
BD3037(F)
BD3037(F)
BD3037(F)
BD3037(F)
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020
BD3020(F)
BD3020(F)
BD3020(F)
BD3020(F)
BD3020(F)
BD3020(F)
BD3020(F)

Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Explosives
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Semivolatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Metals
Metals
Metals
Metals

Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
2,6-Dinitrotoluene
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Managanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Pyrene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Ethylbenzene
Toluene
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

u.J
uJ
J

uJ

uJ

J
uJ

U.1

J
UJ

UJ
UJ

uJ

UJ
J
UJ
UJ
J
UJ
UJ
J
UJ
J
UJ
UJ
UJ

UJLuJ
uJ
uJ
R
uJ

B

U.1
uJ

LJ

01A
01A
01A
01A
01A
01A
01A
01A
01A
05B
06B
01A
01A
15
01A
01A
O1A
01A
01A
15
01A
15
15
O1A
15
O1A
01A
01A
01A
01A
01A
01A
11A
04A
05B
05B
04A
01A
01A
01A
06B
01A
01A
15
01A
01A
01A

13

15
15

15

01A

01A

01A

01A
01A

01A

05A 105B

05A I05B

15

01A

01A

_ , _
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Table L-5
Summary of Data Validation Qualifiers Assigned

and Reason Codes for Qualification
Plum Brook Ordnance Works

(Page 29 o' 29)

Sample 1 Reason Codes (1.2|

SDG Number | Analysis Parameter VOQRI I R2 R3 R4
H1J1IO141 BD3020(F) Metals Chromium UJ 01A
H1J110141 BD3020(F) Metals Cobalt UJ OIA
HIJ110141 BD3020(F) Metals Copper UJ OA
H1J110141 BD3020(F) Metals Iron UJ 01A
H1J110141 BD3020(F) Metals Lead UJ 01A
H1J110141 BD3020(F) Metals Magnesium B 06B 15 01A
H1J1IO141 BD3020(F) Metals Managanese UJ 01A
H1J110141 BD3020(F) Metals Mercury UJ OIA
HIJ11O141 BD3020(F) Metals Nickel J OA 15
HIJI 0141 B03020(F) Metals Potassium J 01A
H1J110141 BD3020(F) Metals Selenium UJ 01A
H1J110141 BD3020(F) Metals Silver UJ 01A
HIJ110141 BD3020(F) Metals Sodium J 0IA

HIJ110141 BD3020(F) Metals Thallium B 06A 06B 15
HIJ110141 BD3020(F) Metals Vanadium UJ OA
H1J110141 BD3020(F) Metals Zinc J 15 01A

Footnotes:
!" Table M-4 defines all reason codes.
12) Reason code are assigned in order of their importance to the validation qualifiers applied with R1 being

most important.
Definitions:
VO = validaton qualier

KNZZOv%2WlGWRTTableL-5t12vUZkt0 41 AM
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Table L-6

Laboratory and Validation Qualifier Definitions
Plum Brook Ordnance Works

Qualifier Lab Definition
Laboratory - Organic

B STUParagon The compound was detected in the sample and in an associated method blank.
E ST-1Paragon The compound was detected. The concentration exceeds the calibration range of the instrument.
D STL Dilution.
G STL Elevated reporting limit due to matrix interference.
J STLlParagon The compound was positively identified; the reported value is an estimated concentration

between the method detection limit and the reporting limit.
STL Matrix interference

U STUParagon Not detected. The compound was analyzed for, but not detected above the associated reporting
limit.

Laboratory - Inorganic
B STUParagon The analyte was positively identified; the reported value is an estimated concentration between

the method detection limit and the reporting limit.
E STUParagon The analyte was detected. The concentration is estimated because of the presence of

interference.
J STL/Paragon The compound was detected In the sample and in an associated method blank.
N STLlParagon Spiked sample recovery not within control limits
U STUParagon Not detected. The analyte was analyzed for, but not detected above the associated reporting

limit.I
Validation - All

B The analyte was not detected significantly above the levels found in the associated method blank
or field blanks

J __The compound/analyte was positively identified; the reported value is an estimated concentration.
R Rejected due to severe deficiencies in the analytical process or supporting quality control data.

The presence or absence of the compoundlanalyte cannot be verified.
U Not detected. The compound/analyte was analyzed for, but not detected above the associated

reporting limit.
UJ Not detected. The associated reporting limit may be inaccurate or imprecise.

Samples with 'nv dcnotation have not been validated.

F. 1,02%5:26 I'M



APPENDIX M

TELECONFERENCE NOTES ON BTEX IN QUARRY
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E ni IrINTERNATIONAL R ELC
TECHNOLOGYTE CO
CO.RNRECORD OF O MEETING

Project Name Number Phase Task Subtask

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I I
CALL TROM 09 NAME:¾ ~

Date - Time CALLFROM NAME.

Other Pirticipants - Name/Location/Representing: CALL FROM 0 NAME: ,¢/. \_
CALLTNJ1S (O J)

Telephone Number. q11 - t gl- l

Company Name:

Topic ik City

Sum D~S~S&S~tcA~SState 0 1  fZip Cedee

Summtn y (Decisions Specific Actions Requirea by Named Persons):

_~ ri . _i .~ -'i-.dt

. 3' -i- . ~ .2 .~ ~ 4 ~ ~

t 1 t4;rZs , ( rEl in W4..

ouon zs ol Ilk _6 s r 44 Other DitrbuiS (By Prepare
130~ IliX0 9i e1 ug-ree lt m4 a409i ;n 12t ;ft; f s

_ 4 4<f 44, 414, z1^<.Ps ~csnt> kSL c*sr;o

Orignal to Project File VC A1 z ,-,Oh
copy to Project Manager PAGE -OF-
Copy toO r~eparer V 4 Kk ( - __ __ _ __ _ __ __ _ __ _ __ __ _ __ _

54SA4-a7



APPENDIX N

RECHARGE CALCULATIONS
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Curve Evapo- Evapo*0.6 Monthly
Rain (P) la S Number Runoff (Q) transpir- ation (E est.) Rechge

_ (CN) (E) (Eet)___

From (se Tal =P (From National
Sandusky, a=0 2 S=1000/C in Appendix 0.2S)A2 Weather R = P-Q- E

OH rain N-10b+08 Service est
gauge .P 0. (Cleveland)

2.33 0.78 3.89 72 0.44 0.6 0.36 1.53
1.09 0.78 3.89 72 0.02 1.5 0.90 0.17
1.48 0.78 3.89 72 0.11 2.3 1.38 -0.01
2.62 0.78 3.89 72 0.59 5 3.00 -0.97
1.92 0.78 3.89 72 0.26 5 3.00 -1.34
4.86 0.78 3.89 72 2.09 6 3.60 -0.83
1.38 0.78 3.89 72 0.08 5.9 3.54 -2.24
2.83 0.78 3.89 72 0.71 4.7 2.82 -0.70
2.83 0.78 3.89 72 0.71 4 2.40 -0.28
1.46 0.78 3.89 72 0.10 2.7 1.62 -0.26
2.38 0.78 3.89 72 0.47 2.1 1.26 0.65
2.1 0.78 3.89 72 0.34 0.6 0.36 1.40

3.22 0.78 3.89 72 0.94 0.6 0.36 1.92
0.82 0.78 3.89 72 0.00 1 0.60 0.22
1.39 0.78 3.89 72 0.08 2.3 1.38 -0.07
4.28 0.78 3.89 72 1.66 3.3 1.98 0.64
4.2 0.78 3.89 72 1.60 4.9 2.94 -0.34

2.48 0.78 3.89 72 0.52 5.2 3.12 -1.16
6.77 0.78 3.89 72 3.63 6.2 3.72 -0.58
3.68 0.78 3.89 72 1.24 5.1 3.06 -0.62
1.25 0.78 3.89 72 0.05 3.9 2.34 -1.14
3.84 0.78 3.89 72 1.35 2.9 1.74 0.75
2.6 0.78 3.89 72 0.58 1.4 0.84 1.18
1.09 0.78 3.89 72 0.02 NA

1.27 0.78 3.89 72 0.06 0.7 0.42 0.79
1 0.78 3.89 72 0.01 0.7 0.42 0.57

2.04 0.78 3.89 72 0.31 1.7 1.02 0.71
4.39 0.78 3.89 72 1.74 3.3 1.98 0.67
2.25 0.78 3.89 72 0.40 4.3 2.58 -0.73
4,66 0.78 3.89 72 1.94 5.4 3.24 -0.52
3.72 0.78 3.89 72 1.27 5.6 3.36 -0.91
0.4 0.78 3.89 72 0.04 5.1 3.06 -2.70
6.5 0.78 3.89 72 3.41 3.1 1.86 1.23
2.37 0.78 3.89 72 0.46 2.1 1.26 0.65
1.94 0.78 3.89 72 0.27 0.8 0.48 1.19
3.35 0.78 3.89 72 1.02 0.5 0.30 2.03
1.65 0.78 3.89 72 0.16 0.6 0.36 1.13
3.29 0.78 3.89 72 0.99 1 0.60 1.70
3.04 0.78 3.89 72 0.83 1.6 0.96 1.25
1.62 0.78 3.89 72 0.15 3 1.80 -0.33
5.19 0.76 3.89 72 2.34 3.9 2.34 0.51I
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Curve Evapo- Evp0. Motl
Rain (P) la S Number Runoff (Q) transpir- ation Evapo0.6 Monthly

_ _ _ _ __ _ _ _ (CN) _ _ _ __(E) ___est.) R______

From ( Tb! Q(P (From National
Sandusky, S=0.2 51-0I000/C 77) 0.2S)A2 Weather R = P-Q- E

OH rai a=.2inApeni O.2S)A2 Service est
gauge (Cleveland)

6.79 0.78 3.89 72 3.65 5.2 3.12 0.02
2.26 0.78 3.89 72 0.41 4.9 2.94 -1.09
4.23 0.78 3.89 72 1.62 3.2 1.92 0.69
4.11 0.78 3.89 72 1.54 2.8 1.68 0.89
1.58 0.78 3.89 72 0.14 2.3 1.38 0.06
2.24 0.78 3.89 72 0.40 0.9 0.54 1.30
1.95 0.78 3.89 72 0.27 0.3 0.18 1.50
3.86 0.78 3.89 72 1.36 0.4 0.24 2.25
2.67 0.78 3.89 72 0.62 0.5 0.30 1.75
3.45 0.78 3.89 72 1.09 1.9 1.14 1.22
1.62 0.78 3.89 72 0.15 2.6 1.56 -0.09
5.19 0.78 3.89 72 2.34 3.9 2.34 0.51
3.85 0.78 3.89 72 1.36 0.4 0.24 2.25
2.67 0.78 3.89 72 0.62 0.45 0.27 1.78
3.45 0.78 3.89 72 1.09 1.9 1.14 1.22
5.56 0.78 3.89 72 2,64 2.6 1.56 1.36
0.68 0.78 3.89 72 0.00 3.9 2.34 -1.66
3.71 0.78 3.89 72 1.26 4.1 2.46 -0.01
5.11 0.78 3.89 72 2.28 4.9 2.94 -0.11
4.91 0.78 3.89 72 2.13 4.2 2.52 0.26
1.18 0.78 3.89 72 0.04 3.6 2.16 -1.02
1.46 0.78 3.89 72 0.10 2.1 1.26 0.10
1.21 0.78 3.89 72 0.04 1.5 0.90 0.27
1.09 0.78 3.89 72 0.02 0.8 0.48 0.59
2.81 0.78 3.89 72 0.70 0.5 0.30 1.81
1.33 0.78 3.89 72 0.07 0.9 0.54 0.72
1.83 0.78 3.89 72 0.22 2 1.20 0.41
4.51 0.78 3.89 72 1.83 2.43 1.46 1.22
1.81 0.78 3.89 72 0.22 4.3 2.58 -0.99
1.72 0.78 3.89 72 0.18 4.8 2.88 -1.34
2.83 0.78 3.89 72 0.71 5.5 3.30 -1.18
2.48 0.78 3.89 72 0.52 4 2.40 -0.44
1.59 0.78 3.89 72 0.14 3.7 2.22 -0.77
2.2 0.78 3.89 72 0.38 2.5 1.50 0.32

2.84 0.78 3.89 72 0.71 1.7 1.02 1.11
2.11 0.78 3.89 72 0.34 0.8 0.48 1.29

1 0.78 3.89 72 0.01 0.6 0.36 0.63
1.21 0.78 3.89 72 0.04 0.9 0.54 0.63
2.26 0.78 3.89 72 0.41 2 1.20 0.65
2.4 0.78 3.89 72 0.48 2.1 1.26 0.66

612 0.78 3.89 72 3.09 3.5 2.10 0.93

J
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(
Curve Evapo- Evapo*0.6 Monthly

Rain (P) la S Number Runoff (Q) transpir- ation (E est.) Rechge
(CN) (E) _ _ _ _

From (see Table O=(P- (From National
Sandusky, a=0.2S= 1000/C iApd 0.2S)^ 2 Weather R P-Q- E

OH rai 0. A1ed0 0.2S)A2 Service est
gauge (Cleveland)

8.32 0.78 3.89 72 4.98 3.7 2.22 1.12
5.31 0.78 3.89 72 2.44 3.5 2.10 0.77
4.69 0.78 3.89 72 1.96 3.5 2.10 0.63
5.05 0.78 3.89 72 2.24 3 1.80 1.01
1.93 0.78 3.89 72 0.26 1.8 1.08 0.59
1.23 0.78 3.89 72 0.05 0.7 0.42 0.76
1.81 0.78 3.89 72 0.22 0.3 0.18 1.41
0.48 0.78 3.89 72 0.02 0.2 0.12 0.34
1.09 0.78 3.89 72 0.02 0.8 0.48 0.59
0.69 0.78 3.89 72 0.00 1 0.60 0.09
2.23 0.78 3.89 72 0.39 2.7 1.62 0.22
1.88 0.78 3.89 72 0.24 2.8 1.68 40.04
0.98 0.78 3.89 72 0.01 4 2.40 -1.43
1.37 0.78 3.89 72 0.08 5 3.00 -1.71
1.87 0.78 3.89 72 0.24 4.5 2.70 -1.07
1.58 0.78 3.89 72 0.14 3.2 1.92 -0.48
0.15 0.78 3.89 72 0.12 2.6 1.56 -1.53
2.65 0.78 3.89 72 0.61 1.3 0.78 1.26
1.88 0.78 3.89 72 0.24 0.6 0.36 1
1.95 0.78 3.89 72 0.27 0.8 0.48 1.20

K-
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k Attachment 1
2-5

Lable 2-2.--.Runo&-f zurv.e nu::fers for .3eleczed agriz-a:ur~al. auu:ta~n. and
urban land use. * nze.zeden;. =ist~urs :c"±:± '. and l

LW Izu =QWt".1. A 5

Ciatvivwt. ILandS! vtthogt maonrmtt~as trvstaes, 72 5A

With 0r31aurvtilkn treatment 52 7. 5 A.

good condftion 39 IJ. 71. &

Meadows*~ goo oiditcs 30 58 71. TS

Idoad or rorwat, leand' thin stand. -,ar cower, .1o WA.LCI UT! 6 77 83

Open Spare:, lawausi ;arx. golt courzmm, cemeterles, tet.

good c~n-~titons: grass cover on 751 or sort of the nrt, 3; 6 k 3

fair grassin: cover on SOS to 751 at' the Irea 1.9 40 S9h1

CamesrLa.l and busizess; areas Iz5 Lwrvtcuizu . 9 92 ii.' )s

lad-strlaI. disitricts; (TI1 Laperytrausi. 51 5 L 93

Residenzaibil-

AveraeC lot aiZO Averaqe 9 Zwperviaun-'

1/Snart*or less 65 77 *i5 53 92

1/k6 acre 38 61 T! 53 ,
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Soil Legend

VERY DEEP SOILS ON LAKE PLAINS
Tolcdo-Pulton Association: Neaty level, very poorly drained and somewhat poodry drained soils
formed in lacustrine sediment

Del Rey-Milford Association: Neady level, somewhat poorly drained and very poorly drained soils
foramed in lacustrine sediments.- Weyers-Haplaquents-Sandusky Association: Level, very poorly drained soils formed in calcareous
tUWt and marl over lacustrine sediments.

The general soil map shows the location of the 11
soil associations or general soil areas in Erie Coun-
ty. Each assocation typically consists of two to
four major soils for which it is named and some
soils of minor exteaL The soils in each association
occur together in a distinct and repetitive land-
scape pattern.

The general soil map is most useful [or providing
generalized information about the soil resources of
Erie County. It Is not suitlbl8 for planning the
management of a farm or for selection of a build
ing site because of its smaU scale.

VERY DEEP SOILS PRIMARILY ON TILL PLAINS
Benninglon-Cardington-laskins Association: Nearly level to sloping, somewhat poorly drained and
moderately well drained soils formed in glacial tilJ and loamy outwash sediments over glacial till or
lacustrine sediments

Pewano-Bennington Association: Neafly level to gently sloping, very poorly drained and somewhat
poorly drained soils formed in glacial till an lacustrine sediments.

I

�M

�M

Mahoning-Rawson-Ellswotth Association: Nearly level to sloping, somewhat poorly drained and
moderately well drained soids formed in glacial till and loamy outwash over glacial till or lacustrine
sediments.

SAILLOW TO DEEP SOILS ON BEDROCC-CONTROLLED TILL PLAINS AND LAKE PLAINS
Allis-Fries Association: Moderately deep, neady level, somewhat poorly drained to very poorly
drained soils formed in glacial till or lawuatine sediments over shale bedrock.

Hotnell-Frics-Colwood Association: Moderately deep and deep, nearly level to gently sloping.
somewhat poorly drained and very poorly drained soils formed in glacial till and lacustrine
sediments over shale beidrock.

Information on how to obtain mote detailed soil
maps in the county is given elsewhere in this
publication. The following information about the
28 soils identified on the Gencral Soil Map plus 32
other soil series in the counity can also be obtained
by request:

Slope range
Drainage class
Permleability
Available water capacity
Seasonal high water table depth
Depth to bedrock
Shrink-swel potential

Castaiia-Millsdale-Milton-Ritchey Association: Shallow to moderately deep, nearly level to
moderately steep, well drained and very poorly drained soils formed in glacial till, luaustrine
sediments and limestone residuum.

VERY DEEP SOILS ON OUTWASH PLAINS, LAKE PLAINS, DELTAS AND REACH RIDGES
Kibbie-Elnora-Tuscola-Calwood Association: Nearly level to gently sloping, somewhat poorly
drained, moderately well drained and very poorly drained soils formed in outwush, lacustribe and
deltaic sediments

Some of the more common management concern
that can be identified Sn places from the detailed
soil maps are slop; erosion, shallowness to bed-
rock, slow permeability, seasonal wetness, pondirg4
droughtiness, poor filtration, and flooding. Iufor-
mation about recommended managementpractices
can be obtained from the Erie SWCD.r10|

11 | lJimtown-Oshtemo-Millgrove Association: Nearly level to gently doping, somewhat poorly drained,
well drained and very poorly drained soils formed in outwash and beach sediments
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N"oveber , 003

Ms. Shelyl Lccnr
U.S Army Corps of-Enginver5. l oDisvite Nis=ct
6W Mazuin LutheT King. Jr. Pi3xce
Loiisvi!ic, KY 4)20 2-221A

R.KE: Repot for -Groundwailt Well tnstallation" at the NASA Plhm Brool; Station. Sandu;ky, Ohio
IRLAC Crsntrt No. D.ACA.27-0 D-O00-5. Task Ord= W03.

D)ear Ms Lxeepr.

CAT i Mstulcd four( 4) grouudwaLcr-moniclsig wclls (2 nesied pairs - I shallua and I d4-p at each of
Two 12) locaticais in aci:odancc w.%ih the Scurpe of 1os)k prowided by the USACEP daitd Stpirenrht ".

C0l3 CATI~ su2;conxractur, Rnsrt.Mser nemr mns+al'-ed tmc abno~c-mentiuned uclls utilizixlA sonic drilling
rcch~ncotov

hec projecis !uxIed on Tuesday Gauober 14. 20(3 with the crW mobiliimre to Ih- site and a hcafh midrc-y rcim. The crow mwas womprised of one supcrviscw artd Ltvwo :cCnCiats with CA11 condi>zz
oerDsig3X. Drillzzg com-n=ritd on c>loc '5. 2003 a the ft st ILzati3 rP RA-07J. Th. shallow well
(Ri-O 7S was cemplce-d Jima with a ro31 tdepth of 23.5 fccL The cotal dcpth of the -eep well (RA-(flD;
%was 55 fc-l.

r-.lmnr coninier.ced at -tne sernd 'ecko.;%6tn (R.A-S) on Thurtuay. OctLobtr 16, 20U3. Tht total depth of
t'e 0hal1w % wcll (RM-03SSl wis ^-2 fedt rd thb depth no the drep oell (RA-'iM); was 5 fet. l

Oil vo~Cer Y.. '21.13 the wvel at R.A-l0-Dh w-s rve-rillal 3,icr pout u-as ohsevcd :T. t3e AwCl.
The cie-ctczc .*ds aud bollardt -wvre sCt at the remitninu 3 wells

n OcIL+ocr iA -2*1, .1(03. o:e ,cr Ci nem'er fron R5owscsM-or.M r was oe site tu dcImCDo he wvclhl4 anid
oempi c~estc siC lean-up. C.A~1 was znc5 an-sitc durfr.,, Lhe.¢s Two dayvs.

Atllat^cb tO 1hi; ve cza cthc OrEP.A wellIugs (Anachntic '). Ct%.Tl ti d r.ot, (Atnti.hntent ';, an
phaloptapks (Art3chr-cc.t 31).

M'Iease call wi>; zrv cit2 :iniom and r:'a you rffl tI¢ oppe ,U~.mtv Lo won: Uw CSACE.

Ct, All In

1 S, - -. Uc. r e J<Z F BI= -s, 'I,
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N WQ7 (301)300647D Fa(30 J 3G6J7484
;730 Miih .Ll 'iSjtit e :.c n wr :ctiim:oin

De-embtr S. -IC 3

Mis. Sbhcl Lccper
1.1 S. Army Corps of Engineers, Lcfisi:l LjDistrict
PO Box 59
ILouisvffle, KY 42(1 0C59

RE: RCPon t r Groundwawtr Well In.mallation' at the NASA Phui Brook Station,
Sandusk, COhin. PRAC Conrrnct No. DAC.7V-02-D-OCJO, Tas'; Ctrdr J03.

DUcr Ms. Leeper.

In Novernber CATI serit a repon on the iusulldtion of fvur (4) >wJ-xmtcr-mo.it rg wells (I ncstcdpairs - I si.,low and I dccp rt cacb of >to (2) loc2tiow%) This woee was prfornicd October 14 - 2 1.2003 by CATI and subcor.ractor towsetrMomer. Thb rncrt contincd tht ORPA weI1. 1egs, CATI fleld
nones, and pba-ographs. Attached to this 1kcrtex ar the corn cicm Iogs pepared by Bovwvsr-r-citeer.
This a:ntahnilu senrs as =n addcrduju tu the previous rcnot

PiEase call wu-tb any questious and than, you fm tbe oppornity to wotr with USACS.

CATI Trnr

4
Prjt _____

Cc: Mr. EdwtdJ. Hatis (CAT1i
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