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SECTIONONE Intreduction

Woodward-Clyde (WC) was contracted by the United States Army Corps of Engineers (USACE)
on behalf of the United States Army, Public Works (Army) to conduct long-term groundwater
monitoring at Operable Unit B (OUB), the Poleline Road Disposal Area, at Fort Richardson,
Alaska. OUB is a former Army disposal area for chemical warfare training materials and has
been the subject of several environmental investigations, a feasibility study, and a treatability
study.

The objective of long-term groundwater monitoring is twofold: to collect data on groundwater
contaminant trends and to devise an appropriate long-term monitoring plan for the site.
According to the Long-Term Groundwater Monitoring Workplan, Operable Unit B, Poleline
Road Disposal Area, Fort Richardson, Alaska (WC, September 1997), eight rounds of sampling
will be performed initially to evaluate groundwater contaminant trends. The first round of
sampling was conducted November 1997 and the second round of sampling was conducted in
June 1998. This report describes the sampling and findings for the third round conducted in
October 1998.

(OUBgw.doc29-Dec SBIESA0ET) 1-1
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SECTIONTWO Scope 0f Work

The tasks to be completed under the Long-Term Groundwater Monitoring Workplan, Operable
Unit B, Poleline Road Disposal Area, Forth Richardson, Alaska (WC, September 1997) include
the following:

Conduct eight rounds of groundwater sampling for volatile organic compounds
(VOCs) in 20 monitoring wells at OUB. Also, conduct sampling for natural
attenuation parameters during the first two rounds.

Set up and maintain a database of VOC groundwater data from OUB using Microsoft
Access. Structure the database to accommodate additional data from future long-term
monitoring. Enter existing VOC data and update the database after each sampling
event.

Prepare a technical memorandum after each round of sampling that includes the
results of the sampling event, a description of changes in contaminant concentrations
since the previous sampling event, and recommendations for the next round of
sampling.

Evaluate natural attenuation data after the first two rounds of sampling and revise
sampling plan based on the evaluation.

Evaluate data after the eight rounds of sampling are complete and provide
recommendations for the wells to be used for long-term monitoring.

Woodward-Clyde €@ SAPROJEC TSWWCF SIES40BLLT-CW-Report1998sampiing\OUBGw coci29-Dec-S8\ES40ETI000WNC. 2 |
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SECTIONTHREE ENVIRONMENTAL SETTING

3.1 LOCATION

OUB is located on the Fort Richardson Army Post, approximately 10 miles northeast of
Anchorage, Alaska. The site is approximately | mile south of the Eagle River and 0.6 miles
north of the Anchorage Regional Landfill. Access to the area is by Poleline Road, a gravel road
that runs northeast-southwest along a power line route and the Eklutna Water Line. The site is
bisected by Barrs Boulevard, a gravel road extending from the Glenn Highway to Poleline Road.

3.2 SITE DESCRIPTION

The OUB site is a low-lying, relatively flat area which is bordered by wooded hills to the
northwest and southeast. The site encompasses four disposal areas, Areas A-1 through A-4
(Figure 3-1). The area was cleared of vegetation during a removal action in 1994. Wetlands are
located directly south and southwest of the disposal areas. The remaining area bordering the site
is relatively flat and wooded.

33 GEOLOGY

Regional surficial deposits are fluvially reworked glacial sediments and glacial tills. These
deposits appear to be up to 30 feet thick at the site and consist of unstratified to poorly stratified
clays, silts, sands, gravels, and boulders. A basal till lies below the surficial deposits and overlies
an advance moraine/till complex. Underlying the glacial sediments is bedrock composed of a
hard black fissile claystone.

The subsurface soils are dense glacial tills and generally silty sands with some gravel. Thin,
discontinuous clay lenses were observed rarely. Observations during drilling confirm a typical
fluvio-glacial setting; a heterogeneous system of discontinuous, relatively permeable channels
with intervening denser, less permeable sediments.

34 HYDROGEOLOGY

Four water bearing intervals have been identified at OUB: a perched interval, a shallow interval,
an intermediate interval, and a deep aquifer. The detection of contaminants in all four intervals
suggests that they are interconnected to some degree. Observations made while drilling indicate
that the saturated intervals are separated by zones of very dense, low porosity, compact tills. The
compact tills are dry or slightly moist.

The perched interval was observed in borings drilled between Area A-2 and the wetlands, and in
Area A-3. The top of the perched interval was encountered at 4 to 10 feet below ground surface
(bgs), and the bottom was found at 6 to 12 feet bgs. The average thickness of the perched
interval is approximately 5 feet. The perched interval is recharged mainly by surface water from
the wetlands, although some recharge also occurs from precipitation. The only well installed in
the perched interval is MW-14.

The shallow saturated interval is an average of 10 feet thick; the top was encountered at 20 to 25
feet bgs, and the bottom was found at 28 to 36 feet bgs. Groundwater elevations indicate that
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SECTIONTHREE ENVIRONMENTAL SETTING

shallow groundwater is flowing in a north-northeast direction. Because of the localized nature of
water-bearing zones at this site, it is difficult to tell whether the water-bearing units are
hydraulically connected between wells. The shallow interval is recharged by water from the
perched interval and by infiltration of precipitation.

The intermediate interval was observed while drilling monitoring well MW-16. The saturated
portion of the intermediate interval was encountered at approximately 65 to 95 feet bgs in MW-16.
The intermediate saturated interval does not correlate with the other deep wells on site, suggesting
that it is an isolated lens with limited continuity. There may be several isolated lenses of saturated
material within the intermediate interval.

Five monitoring wells at OUB penetrate the deep aquifer, the top of which was encountered from
approximately 80 to 125 feet bgs. The deep aquifer is an advance moraine/till complex with a
thickness of between 3 and 40 feet. Groundwater elevations indicate that the flow direction in the
deep aquifer is locally to the northeast and regionally to the northwest. Available data indicate that
the deep aquifer below the site is not connected with the aquifers used for drinking water in the
community of Eagle River (over one mile to the northeast).

The deep aquifer overlies a claystone bedrock unit with unknown thickness. Four of the five deep
wells at OUB penetrate the bedrock unit and the well screens extend slightly into the bedrock. The
top of bedrock was encountered from 120 to 170 feet beneath the site.

The ultimate discharge area of the water-bearing intervals at OUB is probably the Eagle River,
approximately | mile north of the site. The Eagle River flows into the Knik Arm of Cook Inlet
approximately 5 miles northwest of OUB. The river is not used as a drinking water supply.

3.5 LANDUSE

The land surrounding OUB currently is used for Army training activities and for recreational
purposes. It is unlikely that groundwater beneath the site ever would be used for a drinking
water supply. Yield from the intermediate, shallow, and perched saturated intervals may be too
low to supply an average household, and the installation of septic systems would preclude use of
the shallow or perched intervals for drinking water. The deep aquifer may provide sufficient
yield but the instaliation of drinking water wells in the deep aquifer is unlikely. The Eklutna
Water Line, a pipeline which supplies Anchorage and the community of Eagle River with
drinking water from Eklutna Lake (over 15 miles from the site), runs immediately west of the
site and would provide a relatively inexpensive and reliable source of drinking water.

3.6 CURRENT SITE CONDITIONS

A design verification study (DVS) was underway during the November 1997 round of
groundwater sampling. The primary objective of the DVS is to evaluate the applicability of six-
phase soil heating (SPSH) as an applicable in-situ technology for remediating solvent
contaminated soils. The field portion of this study ended December 18, 1997. This study
resulted in region of heated soils and groundwater that can be seen in the groundwater
temperature at monitoring welt MW-22,

3
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SECTIONFOUR Fieid Procedures

The wells selected for sampling during the initial eight rounds of the long-term groundwater
monitoring program are shown on the site map (Figure 3-1). The rationale for sampling each
well is presented in Table 3-1 of the Long-Term Groundwater Monitoring Workplan, Operable
Unit B, Poleline Road Disposal Area, Forth Richardson, Alaska (WC, September 1997). Field
tasks for the third round of groundwater monitoring included the following:

e collect headspace readiﬁgs of the vapors in each well,
s measure static water levels,
s purge and sample up to 20 wells for analysis of volatile organic compounds {VOCs).

Groundwater monitoring was conducted in accordance with procedures and protocols presented
in Sections 4 through 7 of the Long-Term Groundwater Monitoring Workplan and Addendum
No. 1. Section 4 covers the groundwater monitoring field procedures, Section 5 is the Quality
Assurance Project Plan (QAPP), Section 6 and Addendum No. ! describe the management of
investigation -derived waste, and Section 7 covers health and safety requirements.

Woodward-Clyde [ SAPROJECTSWCFS\ES408UILT-GW-Rep! OUBgw.goce-san-oouane 4-1
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SECTIONFIVE Resuits and Discussion

Headspace measurements and groundwater levels were measured in 22 monitoring wells. Two
of these wells, MW-4 and MW-14, were dry. Measurements using an organic vapor monitor
(OVM) showed no volatile organic vapors in the headspace of most of the wells. Five wells had
OVM values ranging from 0.2 - 3.0 ppm. Four wells had values greater than 10.0 ppm: MW-24
(10.9 ppm), MW-23 (24.8 ppm), MW-22 (238 ppm), and MW-14 (742 ppm). Groundwater
samples were collected from 19 wells for analysis of volatile organic compounds (VOCs). MW-
17 was not sampled for VOCs.

5.1 VOLATILE ORGANIC COMPOUNDS

Table 5-1 summarizes analytical results for the VOCs detected in groundwater samples collected
from 1995 through 1998. Table 5-6 lists the Chemical Abstract Service (CAS) Numbers for the
compounds listed in Table 5-1. Eight of the nine VOCs detected in the October 1998
groundwater samples were chlorinated compounds. VOCs were detected in groundwater from
all of the sampled monitoring wells, except for MW-9. MW-16, and MW-8. The concentrations
and trends of VOCs detected are discussed below.

Table 5-1 is organized so that changes in contaminant concentrations over time can be identified.
With each additional round of data added to the tables, trends become clearer. These trends will
be noted with either an up arrow or a down arrow on the table. Some wells may be exhibiting a

seasonal fluctnation, particularly the shallow wells.

5.1.1 Non-Chlorinated VOCs

Benzene was the only non-chlorinated VOC detected in groundwater collected during the
October 1998 round of sampling. Benzene was detected in samples from monitoring wells MW-
21, MW-22, MW-23, MW-24, and PZ-1 at concentrations of 0.021 ppm, 0.017 ppm, 0.002 ppm,
0.004 ppm, and 0.003 ppm respectively. Benzene concentrations appear to be lowering in MW-
21 and PZ-1, and increasing in MW-22.

5.1.2 Chlorinated VOCs

Chlorinated VOCs were detected in most of the October 1998 groundwater samples. Two
compounds, 1,1,2,2-tetrachloroethane and trichloroethene (TCE), were found at concentrations
significantly higher than other chemicals detecied at the site. These two contaminants were also
detected over the largest area. The compounds, 1,1,2-trichloroethene, and cis- and trans-1,2-
dichloroethene were also widespread in their occurtence. Highest VOC concentrations occurred
in groundwater samples from the shallow aquifer in and around Area A-3. The highest
concentrations of chlorinated VOCs were observed in samples collected from monitoring wells
MW-21, MW-22, MW-23, and MW-24.

Groundwater from 13 of the 22 monitoring wells sampled in October 1998 contained one or
more compounds that exceeded the Alaska maximum contaminant level (MCL). Table 5-2
summarizes the groundwater samples whose concentrations exceeded the MCLs.

The following is a discussion of the detected concentrations and identifiable trends for each of
the detected chlorinated solvents:

Woodward-Clyde @ SAPROJECTSWC ULT-GW. OUBgw.docié-Jan-39wNC  J-1
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SECTIONFIVE Resuits and Discussion

1,1-Dichloroethene was detected in seven monitoring wells. 1,1-Dichloroethene is one of the
three breakdown products of TCE. Two wells had concentrations equal to or exceeding the MCL
(0.007 mg/L).

Consisting of cis and trans 1,2-dichloroethene, total 1,2-dichloroethene was detected in 11 wells.
Cis and trans 1,2-dichloroethene are the two other breakdown products of TCE. Seven wells had
concentrations exceeding the MCL (0.17 mg/L), with values ranging from 0.208 to 2.92 mg/L.
The concentration trend of cis and trans 1,2-dichloroethene is lower in four of the monitoring
wells.

TCE was detected in 15 weils. TCE can be a breakdown product of tetrachloroethene (PCE) or
1,1,2,2-tetrachloroethane. All fifteen samples has TCE concentrations that exceeded the MCL
(0.005 mg/L). The concentration trend of TCE was lower in seven of the fifteen wells.

Tetrachloroethene was detected in nine monitoring wells. Seven wells had tetrachloroethene
concentrations that exceeded or were equal to the MCL (0.005 mg/L). The trend in the
concentration of tetrachloroethene was lower in four of the wells (MW-21, PZ-1, MW-3. and
MW-4).

1,1,2,2-tetrachloroethane was detected in sixteen monitoring wells. A trend in the concentration
of 1,1,2,2-tetrachloroethane was identifiable in seven wells. Six wells decreased in concentration
and one increased.

1,1,2-Trichloroethane was detected in nine monitoring wells. 1,1,2-Trichloroethane is a
breakdown product of 1,1,2,2-tetrachlorethane. The concentration trend is lower in wells MW-
19 and MW-5.

5.2 NATURAL ATTENUATION AT OUB

Natural attenuation samples were not collected in October 1998. Analytical results for the
groundwater samples collected in November 1997 and June 1998 indicate that there is little or no
natural attenuation of contaminants occurring at OUB. The technical protocol for evaluating the
natural attenuation of chlorinated solvents in groundwater, developed by T.H. Wiedemeier, et al.
(1996) for the U.S. Air Force Center for Environmental Excellence, was used to evaluate results
of the November 1997 and June 1998 groundwater sampling at OUB.

Nartural attenuation parameters that affect the behavior of organic, inorganic contaminants,
inorganic minerals and microbial populations are alkalinity, temperature, pH, oxidation/reduction
(redox) potential, dissolved constituents, the physical and chemical characterization of the solids
and the microbial processes. Appendix 3 discusses the natural attenuation parameters and the
OUB sampling results.

The protocol uses a scoring system to rate the potential for natural attenuation at a site. The
score is based on the results of measurement of several chemical and physical parameters for
groundwater sampled from the area with the highest concentration of contaminants. The higher
the score, the higher the likelihood that natural attenuation is occurring at the site. A score of 0
to 5 indicates inadequate evidence for biodegradation of chlorinated organics, 6 to 14 indicates

Woodward-Clyde 0 SAPROJECTSWC ALT- o ing\OUBgw.doci6-Jan-98\ANC 5-2
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SECTIONFIVE Resuits and Discussion

limited evidence, 15 to 20 indicates adequate evidence, and a score of greater than 20 indicates
strong evidence of biodegradation.

Using results from analysis of June 1998 groundwater samples collected from monitoring well
MW-21 (most contaminated well) gives a score of 7, indicating that there is limited evidence for
biodegradation of chlorinated solvents at OUB. Only three factors contributed points to the
score: dissolved oxygen (3 points), nitrate (2 points), and chloride (2 points).

The low dissolved oxygen and nitrate concentrations indicate that biological activity would not
be limited by either (i.e., the low concentrations do not indicate biological activity). The
concentration of chloride in MW-21 (29 ppm) was more than 2-times the background
concentration (3.1 ppm), indicating that chlorinated solvents were breaking down into daughter
products (1,1,2,2-tetrachloroethane to TCE), but not the process that was causing the breakdown.
The bacterial counts from 1996 indicate that sufficient numbers of bacteria are not present to
result in significant biodegradation of the chlorinated solvents. Based on this interpretation, the
evidence for biodegradation of chlorinated solvents is inadequate.

Lower concentrations of contaminants in the groundwater is most likely the result of physical
processes, such as dispersion, dilution, hydrolysis, adsorption, and volatilization.

5.3 GROUNDWATER ELEVATION

Table 5-5 shows the water level measurements collected at OUB since 1995. The first
groundwater samples were collected November 1995 which was at the end of a wet summer and
fall. Groundwater level measurements were collected every month starting November 1, 1995
and ending October 2, 1996. The remaining columns in Table 5-5, show the water level
measurements collected during the groundwater sampling rounds.

The concentration of contaminants detected in several of the shallow monitoring wells has
decreased from November 1997 to October 1998. One explanation is that the concentrations are
varying seasonally. It is also suspected that dilution would be the cause of this concentration
change. Spring runoff and summer rains, raise the watertable, diluting the contaminant
concentrations. The frozen ground in the winter prevents surface water infiltration, causing
contaminants to concentrate. The sampling dates should be scheduled so that samples are
collected in October, after a summer of surface water infiltration, and in April, after a winter of
no surface water infiltration.

‘Woodward-Clyde [“] SAPROJECTS\WCI ALT-GW-Repony OUBgW.doci28-Dec-9RES0BT/2000ANE  5-3




TABLE 5-1

SUMMARY OF ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS (VOCS) FOR
1995 THROUGH 1998 GROUNDWATER SAMPLES

OPERABLE UNIT B
Volatile Organic Compounds Detected {mg/L) In Groundwater Samples Using EPA Method 8280A
FORT RICHARDSON, ALASKA
Monitoring Benzene Toluene
Well iD Oct 1995 Nov 1996 Nov 1897 June 1998 Oct 1998 Oct 1995 Nov 1986 Nov 1987 June 1998 Ocl 1998
WELLS SCREENED IN SHALLOW AQUIFER
MW-2 ND (0.0002) ND {0.0010) ND (0.001) ND (0.0 1) ND (0.001} ND (0.0002) ND (0.0010) ND (0.001) ND (0.001) ND (0.001)
MW-3 ND (0.0002) - ND (0.001) ND (0.001) ND(0.001} ND (0.0002) - ND (0.001) NB (0.001) ND (0.001)
MW-8 ND (0.0002) - ND (0.001) ND {0.001) ND (6.001} ND (0.0002} - ND (0.001) ND (0.001) ND (0 001)
MW-12 ND (0.0002) ND (0.0010) ND (0.001) ND {0.001) ND (0.001) ND (00002) ND (0.0010) ND (0.001) ND (0.001} ND (0.001)
MW-13 0.00034 ND (0.0010) ND (0.001) ND (0.001) ND (0001) 000032 ND (0 6010) NB {0.001) ND (0.001) ND @a01)
MW-15 ND (0.0002) - ND (0.001) ND (0.001) ND (0.001) 0.00018 - ND (0 001) ND {0.001} ND (0.001)
MW-17 - - ND (0.001} - - - ND (0.001) - -
MW-19 - - ND {0001} ND (0.001) ND (0.001) - - ND (0.001) ND (0.001) ND (0.001)
MW-20 - - ND (0.001) ND {0.001) ND (0.001) - - ND (0.001) ND {0.001} ND (0.001)
MW-21 - . 0.094 0.021 0.021 - - ND (0.020) ND (0.001) ND (6.001)
MW-22 - - 0.009 0.004 0.017 - - ND (0.001) ND (0.001) ND (0 001)
MW-23 - - - 0.001 0.002 - - - ND (0.001) ND (0.001}
MW-24 - - - - 0.004 - - - - ND (0.001}
-1 - ND {0.10) 0.022 0.002 0.003 h 4 - ND {010} ND (0020} ND (0.001} ND {0001}
WELL SCREENED IN PERCHED AQUIFER
MW-14 2.9 - - - ND (0.5} ND (1.0} - - -
[WELL SCREENED IN SHALLOW-INTERMEDIATE AQUIFER
- ND (0.2} 00013 0.004 ND (0.004) ND {0.001) ! ND {0.2) ND (0.0010) ND (0.001) ND (0.001) ND {0.001)
WELL SCREENED IN INTERMEDIATE AQUIFER
MW- ND{0.2) - - 0.002 - ND {0.2) - ND (0.001) -
WELL SCREENED IN DEEP AQUIFER -
MW-1 ND (0.002) - ND (0 001} ND (0.001) ND (0.001} NO (0.002) = ND (0.001) ND {0.001) ND (0.001)
MW-6 ND (0.002) - ND (0.001) ND {0.001) ND (0.001) ND (0 002} - 0.001 ND (0.001) ND (0.001)
MW-7 ND (0.02) - ND (0.001) ND (0.001} ND (0.001) ND {0.02) - ND (0.001) ND (0.001) ND (0.001}
MW-9 000073 - ND (0.001) ND (0.001) ND {0 001) 000073 - ND (0.001) ND (0.001) ND (0.001)
Mw-16 ND {0.0002) ND {0.0010) ND (0.001) ND (0.001) ND (0.001) ND (0.0002) ND (0 0010) ND (0.001} ND (0.001) ND (0.001)
NOTES: MW-14 was dry in 1997 and 1998
- = Not Sampled
NA = Nol Analyzed
ND = Analyte Not Detecled {Deteclion Limit in Parentheses)
= Concenlration of Contaminant is Trending Lower
X = Concenlration of Contaminani is Trending Higher
5-4 1/5/99 TABLE 51 {page 1 016}
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TABLE 5-1 (CONTINUED)

SUMMARY OF ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS (VOCS) FOR
1995 THROUGH 1998 GROUNDWATER SAMPLES

OPERABLE UNIT 8
Volatite Organic Compounds Detected (mgiL} In Groundwater Samples Using EPA Method 8260A
FORT RICHARDSON, ALASKA
Monitoring Bromodichioromethane Carbon Tetrachloride
Well ID Oct 1995 Nov 1996 Nov 1987 June 1998 Oct 1998 Oct 1995 Nov 1996 Nov 1997 June 1998 Oct 1998
WELLS SCREENED IN SHALLOW AQUIFER
MW-2 ND (0 0005} ND (0 0010} ND (0.001) ND (0.001) ND (0.001) ND (G.0002) ND (0.0010) ND(0.001) ND (0 007) I
Mw-3 ND {0.0005) - ND(0.001) ND (0.001) ND (0.001) ND {0.0002) - ND (0.001} ND (0.001) ND (0 001)
MW-8 ND (0.0005) - ND(0.001) ND (0.001) ND (0.001} ND {0.0002) - ND (0.001} ND (0.001) ND (0.001}
Mw-12 ND {0.0005) ND (0.0010) 0.002 ND (0.001} 0.022 0.0011 0.002 ND (0.001) ND (0.001) Y|
MW-13 ND {00005} ND (00010 ND (0.001) ND (0.001) ND (0.001) 0.00038 ND {0.0010) 0.003 ND (0.001) ND (0.001)
MW-15 ND (0.0005) - ND(0.001} ND (0.001} ND (0.001) 00014 - ND (0 001) ND (0.001) ND (0.001)
MW-17 - - ND (0001} - - - - ND (0.001) - -
MW-19 - - ND (0.001} ND (0.001) ND (0.001) - - ND (0.001) ND (0.001) ND (0.001}
MW-20 - - ND(0.001) ND (0.001) ND (0.001) = T ND (0.001) ND (0.001) ND (0.001)
Mw-21 - - ND {0.020) ND (0.001} ND (0.001) - - ND {0.020) ND (0.001} ND (0.001)
Mw-22 - - ND (0001} ND (0.001) ND {0.001) - - 0.011 0010 0.006 v
MW-23 - - - ND (0.001) ND (0.001) - - - ND (0.001} ND (0.001)
MW-24 - - - - ND (0.001) - - - ND (0.001) ND (0.001)
PZ-1 - ND (0.10) ND (0.020} ND (0.001) ND {0.001) - ND {0.10) ND (0.020) ND (0.001) ND (0.001)
WELL SCREENED IN PERCHED AQUIFER
ND (1.3) ND (1.0) - = - 25 27 - - -
WELL SCREENED IN SHALLOW-INTERMEDIATE AQUIFER
MW-5 1 ND {0.50) ND (0.0010) ND (0.001) ND (0.001) ND (0.001) ND (0.2) ND (0.0010) ND {0.001} ND (0.001) ND (0.601)
WELL SCREENED IN INTERMEDIATE AQUIFER
Mw-4 ND (0 50) - - ND (0.001) - NO (0.2} - - 0.009 -
WELL SCREENED IN DEEP AQUIFER
MW-1 ND (0.005) - ND (0.001) ND (0.001) ND (6.001) ND (0.002) - ND(0001) 0.001 ND (0.001}
MW-6 ND (0.005) - ND (0.001) ND (0.001) ND (0.001) ND (0.002) - 0.001 ND (0.001) ND (0.001)
MW-7 ND (0.05) - ND {0.001) ND (0.001) ND (0.001) NI {0.02) - ND (0.001) ND (0.001) ND (0.001)
MW.9 ND {0.0005) - ND (0.001) ND (0.001} ND (0001} ND {0.0002) - ND (0.001} ND (0.001) ND (0.001)
MW-16 ND (0.0005) ND(0.0010) ND (0.001) ND (0.001) ND (0.001) ND (0.0002) ND {0.0010) ND (0.001) ND (0.001} ND (0.00)
NDTES: MW-14 was dry in 1997 and 1998
-- = Nol Sampied

NA = Nol Analyzed

ND = Analyte Not Detected (Detection Limit in Parentheses)
Concentralion of Contaminaat is Trending Lower

X = Concentration of Contaminant is Trending Higher
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TABLE 5-1 (CONTINUED)

SUMMARY OF ANALYTICAL RESUL TS FOR VOLATILE ORGANIC COMPOUNDS (VOCS) FOR
1995 THROUGH 1898 GROUNDWATER SAMPLES

OPERABLE UNIT B
Volatile Organic Compounds Detected {mg/L) in Groundwater Samples Using EPA Method 8260A
FORT RICHARDSON, ALASKA
Monitoring Chlarobenzene Chloroform
Well ID Oct 1995 Nov 1996 Nov 1997 June 1998 Oct 1998 Ocl 1995 Nov 1996 Nov 1887 June 1998 Oct 1998
WELLS SCREENED IN SHALLOW AQUIFER
MW-2 ND (0.0002) ND {0.0010) ND (0001} ND (0.001) N (0.001) ND (0.0002) ND{00010) ND (0.001) ND (0.001) ND (0.001)
MwW-3 ND (0.0002) - ND (0.009) ND {0.001) ND (2.001) 0.00053 - ND (0.001) ND (0.001) ND (0 0O1)
Mw-8 ND (0.0002)} - ND (0.001} ND {0.001) ND (0 001} ND (0.0002) - ND {0.001) ND (0.001) ND (0.001}
MwW-12 ND (0.0002) ND {0 0010) ND (0001} ND {0.001) ND {0.001) ND (0 0002) ND (000610) 0.002 ND (0 001) ND (0001}
MW-13 0.00038 ND (0.0010) ND (0001} ND {0.001} ND {0001} 00011 ND(0.0010) ND (0.001) ND (0.001) ND {0001}
Mw-15 ND (0.0002) - ND(0.001) ND (0.001} ND {0.001} 0.0016 - 0.002 ND (0.001} 0.001
Mw-17 - - ND (0.001} - - - - ND (0.001) - -
Mw-19 - - ND (0.001} ND (0.001) ND (0.001) - - 0001 ND (0.001) ND {0001}
Mw-20 - - ND (0.001) ND (0.001) ND (0.001) - - N {0.00%) ND (0.001) ND (0.001}
MW-21 - - ND (0.020} ND (0.001) ND(0.001) - - 0.078 0.028 0.016 Y|
Mw-22 - - 0.001 ND (0.001} 0.002 - - 0.012 0.001 'R Y|
Mw-23 - - - ND (0.001) ND {0001} - - - 0.003 0.004
Mw-24 - - . - ND {0.001) - - - - 0.006
P2-1 - ND (0.10) ND (0.020) ND (0.001} ND (0.001) - ND {0.10) ND (0.020) 0.003 0.003
ND (1.0) = - - 14 ND (1.0) = - =
WELL SCREENED IN SHALLOW-INTERMEDIAT E AQUIFER
ND {0.0010) ND {0.001) ND (0.001) ND {0.001) ND {0.2) 0.0059 0.010 0.003 0.003 Y
WELL SCREENED IN INTERMEDIATE AQUIFER
MW-4 ND(0.2) - - ND (0.001) - ND {0.2) - - 0.009 -
(FECE SCREENED N OEEF RGuFoE
Mw-1 [ ND(0002) - ND (0.001) ND (0.001) ND (0.001) ND (0.002) = ND (0.001) ND (0.001) 0.006 Al
Mw-6 ND (0.002) - ND {0.001) ND (0.001) ND (0 001) ND{0.002) - ND (0.001) ND {0.001) ND (0 001)
Mw.7 ND {0.02) - ND (0 001) ND {0.001) ND (0.001) ND(002) 0.001 0.002 0.001
MW-9 0.00055 - ND {0.001) ND {0.001) ND(0.001) ND (0.0002) - ND (0.001) ND {0.001) ND {0001}
MW-16 ND{0.0002) ND (0 0010) ND {0001} ND (0.001) ND({0.001) ND {0.0002) ND (00010) ND (0.001) ND (0.00%}) ND (0 001}
NOTES: MW-14 was dry in 1997 and 1998
- = Not Sampted
NA = Not Analyzed
ND = Analyle Nol Defected (Detection Limit in Parenlheses) o
X = Concenlration of Contaminant is Trending Lower c
= Concenlsation of Contaminant is Trending Higher T
=]
w
p—
N
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=
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TABLE 5-1 {CONTINUED)

SUMMARY OF ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS (VOCS) FOR
1995 THROUGH 1998 GROUNDWATER SAMPLES

OPERABLE UNIT B
Volatile Organic Compounds Detectad (mgiL} In Groundwater Samples Using EPA Method 8260A
FORT RICHARDSON, ALASKA
Monitoring 1,4-Dichloroethene 1,2-Dichloroethane (Total}
Well iD Oct 1895 Nov 1998 Nov 1997 June 1998 Qct 1898 Oct 1995 Nov 1996 Nov 1897 June 1999 Oct 1998
WELL§ SCREENED IN SHALLOW AQUIFER
MW-2 ND (0.0002) ND (0.0010) ND (0 001) ND (0.001) ND (0001) ND (0.0002) ND (00010} ND (0.001) ND (0.001} ND (0.001}
MW-3 ND (0.00019) - ND {0.001) ND {0.001) HO (0.001) 0012 - 0.046 0.005 ND(0.001) V!
MW-8 ND {0.0002) - ND (0.001) ND (0.001) ND(0.001) ND {0 0002} - ND (0001} ND {0.001) ND (0.001}
MW-12 0.00014 ND (0.0010) ND {0.001) ND (0.001) ND (0.001) 0.001 __ 0.0029 0.015 0.003 ND (0001}
MW-13 0.00026 ND (0.0010) ND (0.001} ND (0.001} ND(0.001) ND {0 0002} ND (00010) 0.001 ND (0.001) ND {0001}
MwW-15 0.00071 - ND (0.001) ND {6.001) ND (0.001) 0019 - 0.028 001 0o
Mw-17 - - ND (0.001) - - - - ND (0001} - -
Mw-19 - - 0.002 ND (0.001) ND {0.001) - - 0.075 002 0.016
MW-20 - - ND {0.001) ND {0.001} ND (0.001) - B ND (0.001) ND (0.001) ND (0.001)
Mw-21 - - 0.032 0.014 0.019 - - 5.1 197 292
Mw-22 - 0ot0 ND (0.001} 0.007 - - o 0.208 0920
MW-23 - - - ND (0.001) 0.004 - - - 0.193 0.208
MW-24 - - - - 0.00§ - - - - 0.307
PZ-1 - ND (0.10) ND (0.020} ND (9.001) 0.003 - A7 1.1 0.128 0315
WELL SCREENED IN PERCHED AQUIFER
«m NoTT - - - w s - - -
WELL SCREENED IN SHAL LOW-INTERMEDIATE AQUIFER
MW-5 ND (0.2) ND (0.0010} 0010 ND {0.001) 0.005 A 4 ND (0.2) 033 0.65 0.256 0.500
ND 0.2} - - 0.003 - 2 - - 0.405 — Y
ND (0.002) - ND {0.001) ND (0.001) ND (0.001) 0.0053 - 0.004 0.005 0.006
ND (0.002) - ND (6.001) ND (0.001} ND (0.001) 0.0035 - 0.004 0.002 0.002 v
ND(002) - 0.004 0.003 0.005 034 - 0.38 0.382 0.394
0.0012 - D (0.001) ND {0.001) ND (0.001) ND (0 0002) - ND (0.001) ND (0.001) ND (0.001)
MW-16 ND (0.0002) ND (0.0010) HD (0.001) ND {0 001} ND{0001) ND (0 0002) ND (D.0010) ND (0.001) ND (0.001) ND {0.001)
NOTES: MW-14 was dry in 1997 and 1998
- Not Sampled
NA = Nol Analyzed
ND = Analyle Not Detected (Detection Limit in Parentheses)
Concenlration of Contaminant is Trending Lower
= Concentration of Contaminant is Trending Higher
SAPIORASWCISIEB408UGW-ReporGWv-Dala xis. 57
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TABLE 5-1 {CONTINUED)

SUMMARY OF ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOLUNDS (VOCS) FOR
1995 THROUGH 1998 GROUNDWATER SAMPLES

DPERABLE UNIT B
Volatile Organic Compounds Detected (mgiL} in Groundwater Samples Using EPA Method 8280A
FORT RICHARDSON, ALASKA
Monitoring Trichloroethene Tetrachloroethene
Well ID Oct 1985 Nov 1898 Nov 1997 June 1898 Oct 1898 Dct 1985 Nov 1996 Nov 1897 June 1898 Dct 1988
WELLS SCREENED IN SHALLDW AQUIFER
MW-2 ND {0.0002) ND (0.0010) 0.001 ND (0.001) ND (0.001) ND (0.0002) ND (0.6010) ND (0.001) ND (0.001) ND@oen |
MW-3 0.26 - 027 0.037 0.062 ¥ | ND(0.0002) - ND (0.001} ND (0.001) ND {0.001}
MW-8 ND (0.0002) - ND (0.004) ND(0.001) ND (0.001) ND (0.0002} - ND (0.001} ND (0.001) ND {0.001}
MW-12 0.16 0.070 0.19 0.058 0.063 A 4 0.00035 ND (0 0010) ND (0.001) ND (0.001) ND (0.001)
MW-13 0.0067 0.0041 0018 0.008 001 ND (0 0002) ND (00010} ND (0.001) ND (0.001) ND (0.001)
MW-15 027 - 032 0.14 026 0.0021 - 0.002 0.001 0003
MW-17 - - ND (0.001) - - - - ND (0.001) - -
MW-19 - - 0.95 0.110 0.170 A 4 - - 0.018 0.002 0.005
MW-20 - - a.012 0.018 0012 - - ND (0.001) 0.001 ND (0.001)
MW-21 - - 22 12 1.1 v - - 0.3%0 017 0.140 \ 4
Mw-22 - - 8.7 21 7.8 - - 0.3 0.084 0.150
MW-23 - - - 22 32 - - - 0.052 0.086
MW-24 - - - - 3z - - - - 0.150
PZ- - K] 54 0.93 13 - ND (0.10) 0.073 0.010 0.010 A4
WELL SCREENED IN PERCHED AQUIFER
MW- 220 - - - 11 123 - - -
WELL SCREENED IN SHALLOW-INTERMEDIATE AQUIFER
MW-5 48 FX] 8.0 3 a7 ND{02) 0.067 0.13 0.029 0.032 A 4
WELL SCREENED IN INTERMEDIATE AQUIFER
C MW-4 14 = - a1 - 4 031 - - 0.084 = Y
WELL SCREENED iN DEEP AQUIFER
Mw- 0.043 - 0.03 0.034 0029 ND (0.002} - ND{0.C01} ND {0001} ND {0.001)
MW-6 013 - 0.086 0.025 0026 \4 ND (0.002) - ND (0.001) ND(0.001) ND (0.001)
MW-7 10 - 13 092 0.85 v ND(0.02) - 0.004 0.005 0.003
MW-9 0.00091 - ND {0.601} N (0.001) ND (0.001) ND {0.0002) - ND (0.001) ND(0.001) ND (0.001)
MW-16 0.00031 ND (0.0010) ND (0.001} ND (0.001) ND (0.001) ND {0.0002) ND) (00010} ND {0.001) ND{0001) ND (0.001}
NOTES: MW-14 was dry in 1997 and 1998
~ = Not Sampled

NA = Not Analyzed
ND = Analyte Not Detected {Delection Limit in Parentheses)
= Concentration of Contaminant is Trending Lower
= Concenfration of Contaminant is Trending Higher
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TABLE 5-1 (CONTINUED}

SUMMARY OF ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS (VOCS) FOR
1995 THROUGH 1998 GROUNDWATER SAMPLES

OPERABLE UNIT B
Volatile Organic Compounds Detected {mg/L} in Groundwater Samples Using EPA Method 8260A
FORT RICHAROSON, ALASKA
Monitoring 1,1,2,2-Tetrachloroethane 1,4,2-Trichloroethane
Well ID Oct 1995 Nov 1996 Nov 1997 June 1998 Oct 1998 Oct 1985 Nov 1896 Nov 1997 June 1998 Oct 1998
WELLS SCREENED IN SHALLOW AQUIFER ]
MW-2 ND (0.50) ND (0.0010) 0.003 0001 0,004 ND (050} ND (0.0010) ND (0.001) ND (0001} ND {0.001)
MW-3 054 B 0.45 0.035 0.059 v 0.0023 - 0.004 ND (0.001) ND (0.001)
MW-8 ND (0.50) - NO (0.001) ND (0.001) ND (0.001) ND (0 50} - ND (0.001) ND (0.001) ND (0.001)
MW-12 0.49 0.024 0.065 0.014 0.130 0.00078 ND (00010} 0.002 ND (0.001} ND (0 0010)
WW-13 0.0011 0.0011 0.009 0.058 0056 A ND (0 50) ND (0.0010) ND (@001 ND (0001} ND 0001)
MW-15 0.0063 - 0.004 0.002 0.004 0.0013 - 0.003 ND (0.001) 0.002
MW-17 - - ND (0001) - - - - D (0 001) - -
MW-19 - - 14 034 0.630 - - 0014 ND (0.001) 0.003
MW-20 - - o.01 015 0.120 = = ND (0.001) ND (0.001) ND {0,001}
Mw-21 - - 62 24 38 v - - 0.42 0.19 0.2
MW-22 - - 1 a7 15.0 - - 0.043 0.011 0.4t
MW-23 - - - 17 180 - - - 0.076 0.077
MW-24 - - - - ar - - - - 015
PZ.1 14 13 1 13 \4 - ND (0.10) 0.12 0.009 0.022
WELL SCREENED IN PERCHED AGUIFER

1500 1000 = - = NG (0.3) 1 - - -
WELL SCREENED IN SHALLOW-NTERMEDIATE AQUIFER
21 0.025 0.031 Y

MW-5 9.1 19 15 6 A 4 ND {0.50) 045 01
[WELL SCREENED IN INTERMEDIATE AQUIFER
M n - - 6 - ) 4 ND{0.50) - - 0.036 -
WELL SCREENED IN DEEP AQUIFER
A [}:}3 - 0047 0054 0029 \ 4 ND {0-005) "RD@00% NO {i T Lt ]
0.52 - 0.006 0013 0019 ND {0.005) - ND {0.001) ND (0.00) ND {0.001)
a1 - 15 18 1.500 ND (0.05) - 0.024 0.028 0.02
ND (0.50) - ND (0.001) ND (0.601) ND (0.001) ND (0.50) - ND (0.001) ND (0.001) ND {0.001)
MW-16 ND (0.002) ND {0.0010) ND (0.001) ND (0.001) ND (0.001) ND (0,50 ND (0.0010) ND {0.001) ND (0.001) ND (0.001)
NOTES: MW-14 was dry in 1997 and 1998
-- = Not Sampled
NA = Nol Analyzed
ND = Analyle Not Delecled (Detection Limit in Parentheses)
= Conceniration of Contaminant I1s Trending Lower
= Concenlralion of Contaminant is Trending Higher g
o
S
w
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TABLE 5-2

VOLATILE ORGANIC COMPOUNDS THAT EXCEEDED MCLS
OCTOBER 1998 GROUNDWATER SAMPLES

Gompéuﬁ&:
benzene
carbon tetrachloride 0.005 MW-22 0.006
1,2-dichloroethene (total cis- and trans-) s MW-5 0.500
MW-7 0.384
MW-21 292
MW-22 0.920
MW-23 0.208
MW-24 0.307
PZ-1 0.315
1,1-dichloroethene 0.007 MW-21 0.019
MW-22 0.007
tetrachloroethene (PCE) 0.005 MW.-5 0.032
MW-19 0.005
MW-21 0.140
MW-22 0.150
MW-23 0.086
MW-24 0.150
PZ-1 0.010
trichloroethene (TCE) 0.005 MW-1 0.029
MW-3 0.062
MW-5 3.7
MW-6 0.026
MW-7 0.85
MW-12 0.063
MwW-13 0.01
MW-15 0.26
MW-19 0.170
MwW-20 0.012
MW-21 1.1
MwW-22 7.8
MW-23 3.2
MW-24 3.7
PZ-1 1.3
NOTES:

mg/L = milligram per Liter
* Only those concentrations that exceed Maximum Contaminant Levels (MCLs)
are shown
**  Analysis did not separate cis- and trans-dichloroethene which have MCLs
of 0.07 and 0.1 ppm, respectively
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TABLE 5-3

SUMMARY OF ANALYTICAL RESULTS FOR NATURAL ATTENUATION PARAMETERS FOR
1996 THROUGH 1998 GROUNDWATER SAMPLES

OPERABLE UNIT B

FORT RICHARDSON, ALASKA|

Natural Att ion P t

Detected (ppm) in Groundwater Samples
(Nutrients and Electron Acceptors)

Ammonia Total Kjedahl Nitrate Nitrite Nitrate/Nitrite
well D as Nitrogen as Nitrogen as Nitrogen as Nitrogen
Nov 1996 Nov 1997 June 1998 Nov 1996 Nov 1996 June 1998 Nov 1996 June 1998 Nov 1997
WELLS SCREENED IN SHALLOW AQUIFER
MwW-2 0.144 ND {0.050} ND {0.050) 0.2711 21 6.1 ND (0.1) ND (0.100) 0.64
MW-3 - ND (0.050) ND (0.050) - - 0.538 - ND(0.100) 0.36
MW-8 - 0.085 ND (0.050) - - 2.25 - ND (0.100) 0.75
MW-12 0157 ND (0.050) ND (0.050) 0.452 0.24 2.62 ND (0.1) ND (0.100) 2.0
MW-13 .37 ND (0.050) ND (0.050) 0.242 0.32 2.24 ND (0.1) ND (0.100) 2.0
MW-15 - ND (0.050) ND (0.050) - - 0.167 - ND (0.100) 0.90
MW-17 - ND (0.050) ND (0.050) - - 0.542 - ND (0.100) 0.74
MW-19 - 12 i - - ND (0.100) - ND (0.100) 0.16
Mw-20 - ND (0.050) ND (0.050) - - 0.357 - ND (0.100) 0.37
Mw-21 - 0.91 0.69 - - ND (0.100) - ND {(0.100) ND (0.025)
Mw-22 - 0.30 ND (0.050) - - 0.691 - ND {(0.100) 0.49
MW-23 - - 0.60 - - 0.373 - ND (0.100) -
PZ-1 0.232 0.43 0.23 0.76 ND (0.1) ND {0.100) ND (0.1) ND (0.100) ND (0.025)
WELL SCREENED IN PERCHED AQUIFER
MW-14 0.122 - - 0.365 ND (2.0) — 0.71 - l -
'WELL SCREENED IN SHALLOW-INTERMEDIATE AQUIFER
MW-5 0.633 0.51 39 0.82 2.1 2.37 ND (0.1} ND (0.100) ] 5.6
WELL SCREENED IN INTERMEDIATE AQUIFER
MW-4 - - 35 = - 147 - ND (0.100)_| -
WELL SCREENED IN DEEP AQUIFER
MW-1 - ND (0.050) ND (0.050) - - 423 - ND (0.100) 0.54
MW-6 - 0.74 04 - - ND (0.100} - ND (0.100) ND (0.025)
MwW-7 - 0.41 0.31 - - ND (0.100) - ND (0.100) 0.13
MW-8 - ND (0.050) ND (0.050) - - 0.289 - ND (0.100) 0.30
MW-16 0.129 ND {0.050) ND {0.050) ND {0.2) 0.57 6M ND {0.1) ND (0.100) 0.75
NOTES:
- Indicates that well was not sampled
satais 5-11
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TABLE 5-3 (CONTINUED)

SUMMARY OF ANALYTICAL RESULTS FOR NATURAL ATTENUATION PARAMETERS FOR

1996 THROUGH 1998 GROUNDWATER SAMPLES

OPERABLE UNIT B
Natural Att tion P s Detected (ppm) in G dwater Sampl
FORT RICHARDSON, ALASKA| {Nutrients and Electron Acceptors Continued)
Ferrous Phosphorous| Residue
Well iD Chioride fron (mg/L) M, (Total) (Total) Sulfate
Nov Nov June Nov  Nov June
1996 1997 1998 | Nov 1996 Nov 1997 June 1998 | Nov 1996 Nov 1996 | Nov 1996| 1896 1997 1998
WELLS SCREENED IN SHALLOW AQUIFER
MWwW-2 1.6 16 2.6 0.864 ND (0.200) ND (0.1) 0.1 0.749 2400 173 1 10
MW-3 - 37 28 - ND (0.200) ND (0.1) - - - - 14 10
MW-8 - 1.6 16 - 0.200 ND (0.1) -- - - - 25 14
MW-12 167 32 4.9 0.246 ND (0.200) ND (0.1) 184 0.421 1030 17 15 1"
MW-13 174 24 34 0.218 ND (0.200) ND (0.1) 0.0304 0.047 186 17 14 9.9
MW-15 - 6.3 44 - ND (0.200) ND (0.1) - - - - 1" 9.2
MW-17 - 3.6 31 - ND (0.200) ND (0.1) - - - - 28 13
MW-19 - 21 17 - 55 ND (0.1) - - - - 3.7 6.7
MW-20 - 1.7 1.7 - ND (0.200) ND (0.1) - - - - 84 8.6
Mw-21 - 42 29 - 4 ND (0.1) - - - - 78 220
MW-22 - 33 15 - 0.500 2 - - - - 20 17
MW-23 - - 57 - - 7 - - - - - 88
PZ-1 213 16 4.6 0.0937 14 ND (0.1) 0.815 0.059 237 26.9 65 86
WELL SCREENED IN PERCHED AQUIFER
MW-14 [127 - - | ND{0.05) - — [ o511 0.342 996 | 44 - -
WELL SCREENED IN SHALLOW-INTERMEDIATE AQUIFER
MW-5 733 1291 | 0595 0.400 2 | o537 0.029 294 [ 823 78 130
WELL SCREENED IN INTERMEDIATE AQUIFER
Mw-4 - - 74 ] - - ND (0.1) | - - - | - - 51
WELL SCREENED IN DEEP AQUIFER
MW-1 - 24 20 - ND{0.200) ND (0.) - - - - 13 12
MW-6 - 14 14 - ND {0.200) ND (0.1) - - - - 53 6.1
MW-7 - 4.3 41 - ND (0.200) ND (0.1) - - - - 15 12
MW-9 - 3.0 29 - ND (0.200) ND (0.1) - - - - 12 12
MW-16 23.2 22 21 0.761 0.200 ND (0.1} ND (0.02) 0.028 576 16.8 17 19
NOTES:
- Indicates that well was not sampled
I-dalaxls 5-12
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TABLE 5-3 (CONTINUED)

SUMMARY OF ANALYTICAL RESULTS FOR NATURAL ATTENUATION PARAMETERS FOR
1996 THROUGH 1998 GROUNDWATER SAMPLES

OPERABLE UNIT B Natural A tion Parameters Detected (ppm) in Groundwater Samples
(Metabolic End Products)
FORT RICHARDSON, ALASKA
Well ID Ethane Ethene Methane Sulfide
Nov 1996 Nov 1996 Nov 1996 Nov 1996 Nov 1997 June 1998
WELLS SCREENED IN SHALLOW AQUIFER
MW-2 ND (0.02) ND (0.06) ND (0.02) ND (0.0500) ND (0.0500) ND (0.100)
MW-3 - - - - ND (0.0500) ND (0.100)
MW-8 - - - - ND {0.100) ND (0.100)
MW-12 ND (0.02) ND (0.06) ND (0.02) ND (0.0500) ND (0.0500) ND (0.100)
MW-13 ND (0.02) ND (0.06) ND (0.02) ND (0.0500) ND (0.0500) ND (0.100)
MW-15 - - - - ND (0.0500) ND (0.100)
MW-17 - - - - ND (0.0500) ND (0.100)
MW-19 - - - - ND (0.0500) ND (0.100)
MW-20 - - - - ND (0.0500) ND (0.100)
MW-21 - - - - ND (0.0500) ND (0.100)
MW-22 - - - - ND (0.0500) ND (0.100)
MW-23 - - - - - ND {0.100)
PZ-1 ND (0.02) ND (0.06) ND (0.02) ND (0.0500) ND (0.0500) ND (0.100)
WELL SCREENED IN PERCHED AQUIFER
MW-14 ND(002) | ND(0.06) | ND{002) | ND(0.0500)
WELL SCREENED IN SHALL OW-INTERMEDIATE AQUIFER
MW-5 ] ND{002) | ND(006) | ND(002) [ ND(00500) ND (0.0500) ND (0.100)
WELL SCREENED IN INTERMEDIATE AQUIFER
MW-4 - - | - I - — ND (0.100)
WELL SCREENED IN DEEP AQUIFER
MW-1 - - - - ND (0.0500) ND (0.100)
MW-6 - - - - ND (0.0500) ND (0.100) e
MW-7 - - - - ND (0.0500) ND (0.100) f.:
MW-9 - - - - ND (0.0500) ND (0.100) =
MW-16 ND (0.02) ND (0.06) ND (0.02) ND (0.0500) ND (0.0500) ND (0.100)
NOTES: @
13
-- Indicates that well was not sampled 3
p data xls 5-13
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TABLE 5-3 (CONTINUED)

SUMMARY OF ANALYTICAL RESULTS FOR NATURAL ATTENUATION PARAMETERS FOR
1996 THROUGH 1998 GROUNDWATER SAMPLES

OPERABLE UNIT B Natural Attenuation Par: s Detected in Grot Sampl
(Substrates and Others)
FORT RICHARDSON, ALASKA Substrates (ppm) Others
Total Alkalinity [ phic Plate] Oil Degrading | Red g
WelliD Organic Carbon {ppm) Count (colil) Bacterla (collL)lBacterla {collL)
Nov 1996 | Nov 1997 | June 1998 | Nov 1996] Nov 1997] June 1998 Nov 1996 Nov 1996 Nov 1996
WELLS SCREENED IN SHALLOW AQUIFER
MW-2 13 11 3.9 - 130 64 1300 ND (20) Negative
MW-3 - 1.2 1.1 - 160 140 - - -
MW-8 - 1.5 26 - 120 98 - - -
MW-12 14 0.90 1.5 - 68 66 72 ND (20) Negative
MW-13 1.2 11 1.7 - 160 120 200 ND (20) Negative
MW-15 - 0.85 11 - 98 85 - - -
MW-17 - 1.5 25 - 110 69 -
MW-19 - 8.6 8.9 - 190 180
MW-20 - 11 1.6 - 9 93 - -
MW-21 - 9.6 5.8 - 160 97 -
MW-22 - 3.4 24 - 130 120
MwW-23 - - 1.2 - - 7 - - -
Pz-1 26 37 1.7 - 160 74 490 ND (20) Negative
WELL SCREENED IN PERCHED AQUIFER
MW-14 5.2 - I . | 2 ND (20) Negative
WELL SCREENED IN SHALLOW-INTERMEDIATE AQUIFER
MW-5 [ a4 59 56 | - 56 35 | 201 T ND(20) Negative
WELL SCREENED IN INTERMEDIATE AQUIFER
MW-4 - 26 | - - 7 | - - -
WELL SCREENED iN DEEP AQUIFER
MW-1 - 18 1.4 - 150 150 - o
MW-6 - 0.80 0.83 280 270 - - - )
MW-7 - 3.8 43 - 220 220 - - =
MW-9 - 0.59 11 - 110 110 - - -
MW-16 ND (0.05) 0.39 1.0 - 110 110 204 ND (20) Negative
w
NOTES: %
=
- Indicates that well was not sampled ®
dataxls 5-14 115199 TABLE 5-3 (Page 4 of 4)




TABLE 5-4

SUMMARY OF FIELD MEASUREMENTS FOR
1996 THROUGH 1998 GROUNDWATER SAMPLES

OPERABLE UNIT B, POLELINE ROAD DISPOSAL AREA, FORT RICHARDSON, ALASKA
Oxidation
Aquifer(s) Well Dissolved Reduction
Screened dentification Oxygen Potential pH
(ppm) (mV) June
Nov 1996 Nov 1997 June 1998 Oct 1998{Nov 1996 Nov 1997 June 1998 Oct 1998 |Nov 1996 Nov 1997 1998  Oct 1998

Shallow MwW-2 9.63 20.44* 11.2 8.9 63.3 46" 139 - 7.49 6.17 6.23 7.0
Shallow MW-3 - 0.00 94 8.65 - 370/136 108 - - 7.71 7.38 7.19
Shallow MW-8 - b 9.4 6.18 - 43 163 -- -- 6.22 6.54 7.09
Shallow MW-12 39 24.01" 130 10.84 94.2 48 129 -- 7.48 613 ° 676 6.61
Shallow MW-13 8.3 i 9.1 8.47 81.9 53+ 113 - 7.50 6.00 6.86 6.7
Shallow MW-15 - e 11.4 12.03 -- 43+ 190 -- - 6.23 78 7.90

Shallow MW-17 -- e 12.5 - - 57+ 227 - - 5.89 74 -
Shallow MW-19 - 0.00 -1.0 -0.32 - e -68 -- - i 6.57 6.46
Shallow MwW-20 - 0.0 11.0 9.64 - 207/115 84 - - 7.65 6.89 6.86
Shallow MwW-21 - 22.5* -0.26 0.17 - 55/79 73 -- - 6.4 6.52 6.35
Shallow Mw-22 - 3.87 4.0 4.61 - - 108 - - i 6.41 6.29
Shallow MwW-23 -- - -0.06 0.03 - - 79 - - - 6.26 6.16
Shallow Mw-24 - - - 0.22 - - - - - - - 597
Shallow PZ-1 3.65 19* -7 0.01 -75.5 148/110 147 -- 7.04 6.9 6.18 6.52

Perched MW-14 4.38 - - - 1128 - - -- 7.22 - - --
Shallow-Intermediate MW-5 4.33 17.78" 6.3 0.05 54 42+ 134 - 6.67 6.22 6.2 5.98

Intermediate MW-4 - -- 11.27 - -- -- 168 - - - 6.56 -
Deep MW-1 - 20.64" 121 10.16 - 44 134 - - 6.19 76 7.58
Deep MW-6 - 17.37* 1.9 0.15 - 312174 93 - - 8.38 9.05 9.0
Deep MW-7 - 19.54* 10.6 397 - 43 128 - - 6.25 7.49 7.31
Deep MW-9 - 47.2* 9.1 9.40 - 284/155 140 - - 7.68 7.7 7.76
Deep MW-16 8.77 i 6.96 7.8 -10.2 49 189 - 7.22 6.15 76 7.5

NOTES:

Where two values are recorded for Oxidation Reduction Potential, two instruments were used for the measurement
-- Indicates that well was not sampled
* Indicates values higher than expected (suspect ambient temperature too cold for proper operation of instrument)
** Indicates values lower than expected (instrument not reading oxidation reduction potential )
“** Indicates erratic readings (suspect ambient temperature too cold for proper operation of instrument)

08UIGW-Rep /-dataxls 5-15 1/5/99 TABLE 5-4 (page 1 0f 2)
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TABLE 5-4 (continued)

SUMMARY OF FIEL.D MEASUREMENTS FOR
1996 THROUGH 1998 GROUNDWATER SAMPLES

OPERABLE UNIT B, POLELINE ROAD DISPOSAL AREA, FORT RICHARDSON, ALASKA
Aquifer(s) Well Specific
Screened Identification Conductance Temperature
(uSfem) (F)
Nov 1996 Nov 1997 June 1998 Oct 1998 Nov 1996 Nov 1997 June 1998 Oct 1998
Shallow MwW-2 163 261 159 230 411 437 41.18 5.0
Shallow MW-3 - 237 237 274 -~ 383 37.94 38
Shallow MW-8 - 265 200 233 -- 39.0 37.04 34
Shallow MW-12 194 182 156 247 403 39.0 383 41
Shallow MW-13 228 344 237 272 435 M7 40.82 7.4
Shallow MW-15 - 203 160 175 - 406 38.48 6.8
Shallow MW-17 - 295 140 - - 39.7 37.4 -
Shallow MW-19 - 358 320 336 - 41.2 40.64 5.3
Shallow MW-20 -- 150 171 198 - 36.1 383 39
Shallow MW-21 - 475 566 567 - 396 42.44 6.8
Shaliow MWwW-22 - 413 291 334 - 709 60.62 133
Shallow MW-23 - - 289 302 - - 41.9 6.0
Shallow MwW-24 - - - 321 - - - 6.6
Shallow PZ-1 229 395 269 380 41.0 376 41.72 6.2
Perched MW-14 638 - - -- 44.9 -- - -
Shallow-Intermediate MW-5 233 350 313 417 426 34.0 40.46 6.6
Intermediate MW-4 - -- 249 - -- - 34.72222222 --
Deep MW-1 - 308 253 272 -- 437 40.46 6.2
Deep MW-6 - 471 459 516 - 41.4 41.72 6.3
Deep MW-7 - 427 361 394 - 457 43.52 45
Deep MW-9 -~ 174 202 217 - 374 38.66 3.6
Deep MW-16 225 308 250 280 41.1 49.5 40.64 4.0
NOTES:

Where two values are recorded for Oxidation Reduction Potential, two instruments were used for the measurement
Indicates that well was not sampled

Indicates values higher than expected (suspect ambient temperature too cold for proper operation of instrument)
Indicates values lower than expected (instrument not reading oxidation reduction potential }

Indicates erratic readings (suspect ambient temperature oo cold for proper operation of instrument)

-

*

*
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TABLE 5-5

GROUNDWATER ELEVATIONS POLELINE ROAD DIPOSAL AREA

OPERABLE UNIT B

FORT RICHARDSON, ALASKA

Groundwater Elevation in Feet

Monitoring Saturated
Well Interval 1111195 12/4/95 1/3/96 | 2/1/96  3/1/96  4/11/96 | 51/96  6/3/96  7M/96 | 8/2/96  9/3/96  10/2/96
Mw-2 Shallow 27411 27343 27269 | 27230 27208 271.88 | 271.62 27180 271.76 | 271.61 271.37 271.22
Mw-3 Shallow 27401 27284 27155 | 27078 269.97 269.49 | 269.33 26942 269.41 | 269.38 269.28 269.26
MwW-8 Shallow 27667 276.04 27520 | 27461 27415 273.84 | 27359 273.65 273.60 | 273.53 27345 27334
MW-12 Shallow 27375 273.04 27224 | 271.76 271.38 271.10 | 270.70 27092 270.82 | 270.57 270.29 270.13
MwW-13 Shallow 27588 275.21 27446 | 273.90 27352 273.22 ) 27298 273.02 27299 | 27296 272.91 27283
MW-15 Shallow 27192 27083 269.83 | 269.29 268.36 268.22 | 267.17 26720 267.03 | 266.89 266.21 265.74
MW-17 Shallow 28540 284.54 28369 | 283.06 28259 282.28 { 28236 28270 282.64 | 28237 28215 281.97
MW-19 Shallow NA NA NA NA NA NA NA NA NA NA NA NA
MW-20 Shallow NA NA NA NA NA NA NA NA NA NA NA NA
MW-21 Shallow NA NA NA NA NA NA NA NA NA NA NA NA
Mw-22 Shallow NA NA NA NA NA NA NA NA NA NA NA NA
MwW-23 Shallow NA NA NA NA NA NA NA NA NA NA NA NA
MW-24 Shallow NA NA NA NA NA NA NA NA NA NA NA NA
PZ-1 Shallow NA NA NA NA NA NA NA NA NA NA NA NA
Mw-14 Perched 29093 28993 289.05 | 288.37 287.71 287.28 | 288.80 290.38 289.89 | 289.37 289.08 288.72
MW-5 Shallow-Intermediate| 277.44 276.59 27533 { 27515 274.60 27424 | 27385 27410 27416 | 27400 273.88 273.76
MW-4 Intermediate 237.77 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry 238.33
MW-1 Deep 17327 173.26 17322 | 17328 173.18 173.32 17329 173.18 | 173.24 173.18 173.32
MW-6 Deep 17736 177.24 17740 | 17753 17732 17768 | 177.35 17763 17733 | 17744 17742 1711
MW-7 Deep 226.71 226.37 22630 | 226.38 226.12 226.40 | 226.08 22630 22597 | 226.09 226.09 226.33
MW-9 Deep Dry 160.16  160.13 | 159.94 Dry 159.09 Dry Dry 158.08 | 158.10 158.08 158.02
MW-16 Deep 16238 16219 162.11 | 162.11 161.56 161.39 | 16051 160.41 160.00 | 160.17 16012 160.30
Notes: No surveying data is available for MW-19 through MW-24, and PZ-1.

NS - Not Sampled, NA - Not Available

SAProj
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GROUNDWATER ELEVATIONS POLELINE ROAD DIPOSAL AREA

TABLE 5-5 (continued)

OPERABLE UNIT B
Groundwater Elevation in Feat
FORT RICHARDSON, ALASKA
Monitoring Saturated
Woll interval 11/4/196 11/10/97 6/8/98 10/21/98
MW-2 Shallow 271.01 273.31 275.22 273.97
MW-3 Shallow NS 272.56 275.05 274.3
MW-8 Shallow NS 275.35 277.16 276.45
MW-12 Shallow 269.94 27284 274.62 273.62
MW-13 Shallow 272.73 274.79 276.27 27572
MW-15 Shallow 265.03 271.68 274.67 27212
MW-17 Shallow 281.80 284.86 281.08 284.97
MW-19 Shallow NA 274.34 273.81 275.00
MW-20 Shallow NA 269.96 271.85 270.72
MW-21 Shallow NA 272.44 273.70 273.39
Mw-22 Shallow NA 291.91 274.52 275.40
MW-23 Shallow NA NA 272.65 274.04
MW-24 Shallow NA NA 272.87 274.01
PZ-1 Shallow -29.51 271.85 273.01 NS
MW-14 Perched 288.91 Dry Dry 285.07
MW-5 Shallow-Intermediate 273.64 276.30 276.52 276.93
MW-4 Intermediate NS Dry 243.25 Dry
MW-1 Deep NS 173.39 173.35 173.12
MW-6 Deep NS 177.54 177.64 177.28
MW-7 Deep NS 226.53 226.85 227.09
MW-9 Deep NS NS 157.82 160.21 8
MW-16 Deep 160.00 1569.46 160.02 162.2 c'a
Notes: No surveying data is available for MW-19 through MW-24, and PZ-1.
NS - Not Sampled, NA - Not Available @
N
h
o
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VOLATILE ORGANIC COMPOUNDS
Chemical Abstract Service (CAS) Numbers

TABLE 5-6

OU-B 31953

Toluene Methylbenzene 108-88-3
Bromodichloromethane Bromodichloromethane 75-27-4
Carbon Tetrachloride Tetrachloromethane 56-23-5
Chlorobenzene Chlorobenzene 108-90-7
Chloroform Trichloromethane 67-66-3
Vinylidene Chloride 1,1 Dichloroethene 75-35-4
Acetylene Dichloride Cis-1,2 Dichloroethene 156-59-2
Acetylene Dichloride Trans-1,2 Dichloroethene 156-60-5
Trichloroethylene Trichloroethene 79-01-6
Tetrachloroethylene Tetrachoroethene 127-18-4
Tetrachloroethane 1,1,2,2 Tetracholoroethane 79-34-5
1,1,2 Trichloroethane 1,1,2 Trichloroethane 79-00-5

S:\Projects\W

portiGW-Oata.xls
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OU-B 31954

SECTIONSIX Conciusions and Recommendations

6.1 CONCLUSIONS

The conclusions of the Technical Memorandum for the June 1998 sampling (WC, Oct. 1998)
was that little biodegradation of chlorinated solvents was occurring at the site and that any
decreases are the result of physical processes such as dilution, dispersion, hydrolysis and
volatilization. Based on this conclusion, groundwater samples collected October 1998 were not
analyzed for natural attenuation parameters.

The general tend for the concentration of solvents in groundwater at the site appears to be slowly
decreasing. Variability in the concentration between sampling events, possibly caused by
seasonal fluctuations, continues to make identification of trends difficult. A downward trend in
the concentration could be the result of the physical processes mentioned above, the high vacuum
extraction test in 1998, and the soil heating test in 1997. These two tests resulted in the removal
of several hundred pounds of chlorinated solvents from the site, which may now be impacting the
concentration of solvents in the groundwater. Additional sampling of the groundwater will help
identify the impact these tests.

6.2 RECOMMENDATIONS

The following recommendations are based upon the results of the first three rounds of long-term
groundwater monitoring at OUB:

e Continue analyzing groundwater samples for chlorinated solvents biyearly. Trends
are now becoming identifiable and additional rounds of sampling will help
characterize these trends as either seasonal fluctuations or true reductions in the mass
of contaminants.

e The samples should be collected in April and October. Collecting the samples in
April would allow the aquifer to go several months without surface water infiltration,
potentially allowing the concentration of VOCs to increase. Collecting the samples in
October would allow the most surface water to infiltrate into the aquifers, potentially
allowing the concentrations to be lowered by dilution.

Woodward-Ciyde &@ SAPROJECTSWWC LT OUBgw.dacé-san-aganc =1
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APPENDIX1

Laboratory Reports from MultiChem Environmental Services
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MAS I.D. # 821621 MultiChem

ANALYTICAL SERVICES
SAMPLE CROSS REFERENCE SHEET

CLIENT : WOODWARD-CLYDE CONSULTANTS
PROJECT # : E9408U
PROJECT NAME : HVE

MAS # CLIENT DESCRIPTION DATE SAMPLED MATRIX
821621-1 98HVE124GW 10/22/98 WATER
821621-2 98HVE123GW 10/22/98 WATER
821621~3 98HVET24TB 10/22/98 WATER
————— TOTALS —-—--
MATRIX # SAMPLES
WATER 3

The samples from this project will be disposed of in thirty (30) days
from the date of the report. If an extended storage period is required,

please contact our sample control department before the scheduled
disposal date.
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MAS I.D. # 821621 MultiChem

ANALYTICAL SERVICES
ANALYTICAL SCHEDULE

CLIENT : WOODWARD-CLYDE CONSULTANTS
PROJECT # . E9408U
PROJECT NAME : HVE

ANALYSIS TECHENIQUE REFERENCE LAB
VOLATILE ORGANICS ANALYSIS GCMS EPA 82604 R
R = MAS - Renton

ANC = MAS - Anchorage

SUB = Subcontract
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CASE NARRATIVE

CLIENT : WOCDWARD-CLYDE CCNSULTANTS
PRCJECT # : E2408U
PROJECT NAME : HVE

CASE NARRATIVE: VOLATILE ORGANICS ANALYSIS

The following anomalies were associated with the preparation and/or analysis
of the samples in this accession:

The 23.8 percent difference (%D) of the continuing calibration compound (CCC)
vinyl chloride exceeded the method stated limit of +/-20% in the continuing
calibration standard analyzed for the first shift on November 5, 1998. Since
this anomaly indicated a potential high bias, and reportable ccncentraticns
of vinyl chloride were not detectad in any c¢f the associlated samples, nc
further corrective action was rerformed.

All vials for sample 821621-3 (9
with the least amount of head sp
corrective action was performed.

8HVETZ4TB) con
a a

tained head space. The vial
s used for

analysis. No Zfurther

Several compound exceeded thelr califration ranges in the undiluted analyses
of the samples identified as 821621~-1 (98HVE124GW) and 821621-2 (98HVEL23GW).
The samples were reanalyzed at the apprepriate dilutions six days outside of
the recommended 14 day hold time. The affected concentrations have been
flagged "X" on the appropriate data summary sheets. This anomaly affects
only the flagged dilutions. No further corrective action was perfcrmed.

The recovery of the surrogate spiking ccmpound toluene-dg8 fell relow the
current MultiChem recovery range of 88-110% for the sample identified as
821621-1 (98HVE124GW). The sample was reanalyzed at a 50 fold dilution six
days outside of the method recommended 14 day hold time. The tcluene-d8
recovery was in control in the diluted analysis and was used for reporting
purposes. This anomaly was flagged "D6" and "X" for reporting purposes. No
further corrective action was performed.

All other associated quality assurance/quality control (QA/QC) rarameters
were within established MultiChem contreol limits.



OouU-B 31960

MAS I.2. #F 321521

YOLATILE ORGANICS ANALYSIS

DATA SUMMARY

CLIENT : WCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PROJECT # : =9408U DATE RECEIVED : N/A
PRCJECT NAME : HVE DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/05/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 3260A DILUTION FACTCR : 1
COMPCUNDS RESULTS
DICHLORODIZTLUCRCMETHANE @ .ttt ivievennneanans <1
CHLORCMETHANE <E
VINYL CHLORICE <1
BROMOMETHANE . ottt it e ee s eenae e <1
CHLORCETHANZ <l
TRICHLORCEFLUCROMETH! <L
1, 1-DICHLCRCETHENE .+ i et vttt tnnnneennnnsans <
METHYLENE <3
TRANS-1, 2-DICHLCRCETHENE <l
1,1-DICHLORCETHEANE ..ttt ttnnenennnnnanns <l
CHLOROFORM <1
CIS-1,2-DICHLCRCETHENE <1l
BROMOCHLORCMETHANE i it it ii it iiieinennnnas <1l
2,2-DICHLCRCPRCOPANE <1l
1,1, 1-TRICHLORCETHANE <1
1,2-DICHLCRCETHANE ... ittt iinnnrnnnnnnenns <1l
1,1-DICHLORCPRCPENE <1
CARBON TETRACHLORIDE <l
BENZENE 4t ittt it ennoeooneeennsennoaeennsnas <1
DIBROMOMETHANE <i
1, 2-DICELOROPROPANE <1l
TRICHLOROETHENE ...t ittt it ieinennnnennn <1l
BRCMCDICHLCRCMETHANE <1l
CIS-1, 3-DICHLORCPROPENE <3
TRANS-1, 3-DICHLCRCOPRCPENE  ...........c.0... <3
1,1,2-TRICELORCETHANE <1
TOLUENE <1
1, 2-DIBROMCETHANE (EDB) .. it iiitiitinneneennn <1
1,3-DICHLCRCPRCOPANE <1
CHLCORODIBROMOMETHANE <2
TETRACHLORCETHENE ... ...ttt <1
1,1,1,2-TETRACHLOROETHANE <1
CHLOROBENZENE <l
ETHYLBENZENE .t .ttt tiiterneeeennoeannoanennns <1l
BRCMOFORM <3
STYRENE <1l
TOTAL XYLENES  t it ittt iiirenitanninnnans <1l

1,1,2,2-TETRACHLOROETHANE <1



OU-B 31961

MAS I.D. # 321527

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY
CLIENT . WCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PROJECT # : 29408U DATE RECEIVED : N/A
PROJECT NAME : HVZ DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/05/98
SAMPLE MATRIX : WNATER UNITS : ug/L
EPA METHCD ;32504 DILUTION FACTOR : 1
CCOMPOUNDS RESULTS
1,2,3-TRICHLOROPRCPANE .ttt vv v venonnennenns <1
ISOPRCPYLBENZENE <1
BROMOBENZENE <l
N=PRCPYLBENZENE vt vrvrnennrnenenenncnsenns <1
2-CHLCRCTOLUENE <i
4-CHLORCTCLUENE <l
1,3, 5-TRIMETHYLBENZENE . iiue v enoenennenns <
TERT-BUTYLBENZENE <l
1,2,4-TRIMETHYLZEENZENE <1
SEC-BUTYLBENZENE 4 vvvtvvnonnneneenennnnenns <1l
1, 3-DICHLOROBENZENE <2
1, 4-DICHLORCBENZENE <2
P-ISOPROPYLTOLUENE .t ittt it neneeeneannnnans <2
1,2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1, 2-DIBROMO-3-CHLOROPROPANE ... vinvenennn. <3
1,2,4-TRICHLOROBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE  « vt venvornnenconeonenns <3
1,2, 3-TRICHLORCBENZENE <5
SURRCGATE PERCENT RECCVERY LIMITS

1,2-DICHLORQETHANE-D4 85 64 - 145
TOLUENE=D8 vt e s e teeeeeeseensennensanennens 99 89 - 110

BRCMCFLUCRCBENZENE 86 82 - 112
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VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

LIENT : WOCDWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PROJECT = : 224080 DATE RECEIVED : N/A
PROJECT NAME : EHVE DATE EXTRACTED : N/A
CLIENT I.D2. : METHOD BLANK DATE ANALYZED : 11/06/98
SAMPLZ MATRIX : WATER UNITS : ug/L
EPA METHCD : 8280A DILUTICN FACTOR : 1
CCMPCUNLCSE RESULTS
DICELORCDIFLUORCMETHANE ... .ttt innennnnn <l
CHLORCMETHANE <3
VINYL CHLCRIZE <l
BROMCMETHANE .. it e e e e <l
CHLORCETHANE <
TRICHALORCFLUORCMETHANE <l
1, 1-DICHZORCETHENE .ttt iit ittt ennnnnns <1
METHYLENE CHLORIDE <5
TRANS~1, 2-DICHLORCETHENE <1
1,1-DICHLORCETHANE .. ..ttt ennneennnnnans <1
CHLOROFCRM <l
CIS-1,2-DICHLORCETHENE <1
BROMOCHLORCMETHANE . ... it iiiiieiennnnnn <1l
2,2-DICHLOCROPRCPANE <1
1,1,1-TRICHLOROETHANE <i
1,2-DICHLORCETHANE . ...t tiititnternnnnennnns <l
1,1-DICHLCRCPROPENE <1
CARBON TETRACHLCRIDE <1
BENZENE .ttt i i i i e s i e <1
DIBRCMCMETHANE <l
1,2-DICHLOROPROPANE <1l
TRICELOROETHENE .+t i v it tnienennennnneenonnnn <1l
BROMODICHELOROMETHANE <1l
CIS-1, 3-DICHLOROPROPENE <3
TRANS-1, 3-DICHLOROPROPENE  ...........cc..... <3
1,1, 2-TRICHLOROETHANE <1
TOLUENE <1
1,2-DIBRCMCETHANE (EDB) ...ttt iiinnennnnn <1l
1, 3-DICHLOROPROPANE <1l
CHLORCDIBRCMOMETHANE <2
TETRACHLOROETHENE ...ttt iiiiiniintnneanennn <1l
1,1,1,2-TETRACHLCOROETHANE <1
CHLOROBENZENE <1l
ETHYLBENZENE ..ttt ittt innarnnnneenennns <1l
BROMOFORM <3
STYRENE <1
TOTAL XYLENES ...ttt ittt ittt ennannns <1l

1,1,2,2-TETRACHLOROETHANE <1l



OuU-B 31963

MAS I.D. # 3Z12Z1

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY
CLIENT : NCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PROJECT # : Z9408U DATE RECEIVED : N/A
PROJECT NAME : HVE DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS :ug/L
EPA METEHECD : 83260RA DILUTION FACTCR : 1
COMPOUNDS RESULTS
1,2,3-TRICHELCRCPRCPANE  .....iiiiiinnnrnnnnn <l
ISCPROPYLBENZENE <1
BROMOBENZENE <1
N-PROPYLBENZENE ...ttt nnennnans <l
2-CHLORQTCLUENE <Z
4-CHLOROTCLUENE <1
1,3,5-TRIMETHYLBENZENE ..ttt nnnnnnnnnns <l
TERT-BUTYLBENZENE <z
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE .ttt ittt ittt annnans <1
1,3-DICHLOROBENZENE <2
1,4-DICHLORCBENZENE <2
P-ISOPROPYLTOLUENE ..ttt it iiininnnnnns <2
1,2~-DICHLOROBENZENE <2
N-BUTYLBENZENE <1l
1,2-DIBROMO-3-CHLCRCPROPANE  ............... <3
1,2,4-TRICHLCROBENZENE <5
NAPHTHALENE <5
HEXACHLORCBUTADIENE it iiiiiiintttnnenennns <3
1,2,3-TRICHLORCBENZENE <5
SURRCGATE PERCENT RECOVERY LIMITS

1,2-DICHLCRCETHANE-D4 87 64 - 145
TOLUENE-D8 it ittt ittt ittt ininnnneennnn 99 89 - 110

BROMOFLUORCBENZENE 87 82 - 112



OU-B 31965
VOLATILE ORGANICS ANALYSIS
DATA SUMMARY
CLIENT : WCODWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PROJECT # : Z3408U0 DATE RECEIVED : N/A
PROJECT NAMZ : HVE DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED 1 11/11/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 3260A DILUTION FACTOR : 1
COMPOUNLS RESULTS
1,2,3-TRICHLCRCPRCPANE ... ...ttt nnnn. <1
ISOPROPYLBENZENE <i
BROMOBENZENE <X
N-PROPYLBENZENE ...ttt ittt iinnnenennns <
2-CHLORCTCLTENE <Z
4-CHLOROTCLUENE <
1,3, 5-TRIMETHYLEENZENE &ttt tennentnnnnennnn <1
TERT-BUTYLEBENZENE <1l
1,2, 4-TRIMETHEYLBENZENE <1
SEC-BUTYLBENZENE ...ttt ittt iininnnneans <1
1, 3-DICHLCROBENZENE <2
1, 4-DICHLORCBENZENE <2
P-ISOPROPYLTOLUENE ... ittt ittt <2
1,2-DICHLORCBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBROMC-3-CHLOROPROPANE  ............... <3
1,2, 4-TRICHLORCBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE ...t iitiiiiiiinin v ens <3
1,2, 32-TRICHLCROBENZENE <5
SURRCGATE PERCENT RECOVERY LIMITS

1,2-DICHLORCETHANE-D4 84 64 - 145
TOLUENE-D8 .. it ittt ittt tnnnnenens 100 89 - 110

BROMOFLUCRCBENZENE 89 82 - 112



MAS I.2. = 32L221-C ouU-B 31966

YVOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/22/98
PROJECT = ;. Z2408U DATE RECEIVED : 10/24/98
PROJECT NAME : HVE DATE EXTRACTED : N/A
CLIENT Z.2. : SBHVELI24GW DATE ANALYZED : 11/05/98
SAMPLE MATRIX : WATE UNITS : ug/L
EPA METHCD : 8280A DILUTION FACTOR : 1
COMPOUNDS RESULTS
DICHLORODIZTLUCRCMETHANE ..ttt iivnnnerennnns <1l

CHLOROMETHANE <5

VINYL CHLCRIDE <1

BRCMCOMETHANE o ittt ittt it vt netnnnnaneonnnaans <1

CHLORCETHANE <l
TRICHLORQFLUCRCMETHANE <1l

1,1-DICHLCROETHEENE 4.ttt ennenneennenns 5

METHYLENE CHLORIDE <5

TRANS-1, 2-2ICHLCRCZTHENE 87
1,1-DICHLOROETHANE ...ttt inernneennnnnnns <1

CHLOROFORM 6

CIS-1, 2-DICHLORCETHENE 220 DéeX
BROMOCHLORCMETHANE ... .ttt innnnnneennnnns <1l
2,2-DICHLOROPROPANE <1l

1,1, 1-TRICHLORCETHANE <1

1, 2-DICHLOROETHANE & it ivintinnnnnnnnananens <1l

1, 1-DICHLOROPROPENE <1l

CARBON TETRACHLORIDE <1

BENZENE i ittt it innetnnnooonnnnannneennas 4

DIBROMCOME THANE <i

1, 2-DICHLOROPROPANE <l

TRICHLORCETHENE ...ttt iiit it innnnnneonnnnss 3700 D6X
BRCMCDICHLORCME THANE <1

CIS-1, 3-DICHLORCPRCOPENE <3

TRANS-1, 3-DICHLCROPROPENE . .....vutvevennnn <3
1,1,2-TRICHLOROETHANE 150

TOLUENE <1l
1,2-DIBRCMCOETHANE (EDB}) ...ttt iniiiinnnenns <1l

1, 3-DICHLCROPROPANE <1l

CHLORCDIBRCMOME THANE <2

TETRACHLORCETHENE ... ...t iiiiiitnnnnnnenns 150
1,1,1,2-TETRACELOROETHANE 6

CHLOROBENZZNE <1l

ETHYLBENZENE ... ittt it ittt inennnnns <1l

BROMOFORM <3

STYRENE <1l

TOTAL XYLENES ittt ittt it iinnreennnnnnns <1l
1,1,2,2-TETRACHLOROETHANE 47000 D9X

D6 = Value from a 50 fold diluted analysis.
X = Value from a diluted analysis performed outside of the 14 day hold time.
D9 = value from a 500 fold diluted analysis.



MAS I.D. 2 321321-1 OU-B 31967

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WCODWARD~CLYDE CONSULTANTS DATE SAMPLED : 10/22/98
PROJECT 2 : 23408U DATE RECEIVED : 10/24/98
PROJECT NAME : IVE DATE EXTRACTED : N/A
CLIENT I.D. . 3RHVE124GW DATE ANALYZED : 11/05/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 3260A DILUTION FACTOR : 1
COMPOUNDS RESULTS
1,2,3-TRICHLORCPRCPANE  vvvvvinrinevnennnn. <L
ISOPROPYLBENZENE <1
BROMOBENZENE <1
N-PROPYLBENZEINE oottt ittt itaeniaaennn <
2-CHLORCTCLUENE <
4-CHLOROTOLUENE <1
1,3, 5-TRIMETHYLBENZENE  ttvinrneninnnennnnn <L
TERT-BUTYT.2ENZENE <1
1,2, 4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE  +vvvvnemeenemn e <L
1, 3-DICHLOROCBENZENE <2
1, 4-DICHLOROBENZENE <2
P-ISOPROPYLTOLUENE  ©vovvvtveieeeineeneanns <2
1,2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1, 2-DIBROMO-3-CHLOROPROPANE ... vvvrvnnn. .. <3
1,2, 4-TRICHLOROBENZENE : <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE v vevvvveneneinane e <3
1,2, 3-TRICHLORCEBENZENE <5

SURRCGATE PERCENT RECOVERY LIMITS
1, 2-DICHLCROETHANE-D4 87 64 - 145
TOLUENE D8 v v e veee e e e e e e, 101 DéX 89 - 110
BROMOFLUCRCBENZENE 89 82 - 112

D6 = value from a 50 fold diluted analysis.
X = Value from a diluted analysis performed outside of the 14 day hold time.



MAS I.2. = 221321-2 OU-B 31968

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY

CLIZNT : WCODWARD-CLYDE CONSULTANTS DATE SAMPLED 1 10/22/98
PRCJECT # : £2408U DATE RECEIVED : 10/24/98
PROJECT NAME : HVE DATE EXTRACTED : N/A
CLIENT I.D. : SBEVE123GW DATE ANALYZED : 11/05/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METEGCD : 3260A DILUTION FACTOR : 1
COMEQUNDS RESULTS
DICHLORODIFLUORCMETEANE  +evrvrrnnnnnennnn. <1
CHLOROME THEANE <5
VINYL CHLORIDE <1
BROMOMETHANE ot oveeteeie e iie et ee e ens <1
CHLORCETHANE <
TRICHLOROFLUCRCMETEANE <
1, 1-DICHLCROETHEENE s eveetoneieaeennnnnnnn 4
METHYLENE CHLOR <5
TRANS-1, 2-DICHLCROETHENE 583
1, 1-DICHLOROETHANE 4 evvsrnnennenenennnn. <1
CHLOROFORM 4
CIS-1,2-DICHLOROETHENE 150
BROMOCHLOROMETHANE o vvitiseeevninennennn. <1
2, 2-DICHLOROPROPANE <1
1,1, 1-TRICHLORCETHANE <1
1,2-DICHLOROETHANE  « v vvvnsvnrennenennenennn <1
1, 1~-DICHLOROPROPENE <1
CARBON TETRACHLORIDE <1
BENZENE vevtt it eiereeeeeeteeeenens 2
DIBRCMCME THANE <1
1, 2-DICHLOROPROPANE <1
TRICHLORCETHENE  +vvivvevneevnernnnnnnennnn. 3200  D9X
BROMODICHLOROME THANE <1
CIS-1, 3-DICHLOROPROPENE <3
TRANS-1, 3-DICHLOROPROPENE  .......cvvernnn... <3
1,1, 2-TRICHLOROETHANE 77
TOLUENE <1
1,2-DIBRCMOETHANE (EDB)  ®vvvvvevnrnnnnnennnn. <1
1, 3-DICHLOROPROPANE <1
CHLCRODIBROMOMETHANE <2
TETRACHLCROETHENE .+ o' vvvrvevnennennnneennn. 86
1,1,1,2-TETRACHLOROETHANE 2
CHLOROBENZENE <1
ETHYLBENZENE  « vt tevereneeenennennenennen, <1
BROMOFORM <3
STYRENE <1
TOTAL XYLENES & etevvievneeenennenennennnn. <1
1,1,2,2-TETRACHLOROETHANE 18000 D9X

D9 = Value from a 500 fold diluted analysis.
X = Value from a diluted analysis performed cutside of the 14 day hold time.



MAS I.2. # 32lZZl-Z OU-B 31969

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

LIENT : NCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/22/98
PROJECT # : Z9408U DATE RECEIVED : 10/24/98
PROJECT NAME : HVE DATE EXTRACTED : N/A
CLIENT I.D. : 38HVE123GW DATE ANALYZED : 11/05/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : B8260A DILUTION FACTOR : 1
CCOMPCUNLS RESULTS
1,2,3-TRICHELCRCPROPANE  ...... ..., <1l
ISOPROPYLBENZENE <l
BRCOMOBENZENE <1l
N-PRCPYLBENZENE 1ttt ietti vttt nnnonecnnnnanss <1
2-CHLOROTCLUENE <1
4-CHLCROTOLUENE <1
1,3,5-TRIMETHYLBENZENE ...... ... .., <1l
TERT-BUTYLBENZENE <1
1,2, 4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE ...ttt ittt innnnnneenn <1
1, 3-DICHLOROCBENZENE <2
1,4-DICHLORCBENZENE <2
P-ISOPROPYLTOLUENE .+ v vt tvetvnvnneennnnonnns <2
1,2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBRCMO-3-CHLOROPROPANE  ........covnvnnn <3
1,2, 4-TRICHLCROBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE ... ittt tvnnnnnnnnnnenns <3
1,2,3-TRICELCROEBENZENE <5

STRRCGATE PERCENT RECOVERY LIMITS
1,2~-DICHLCROETHANE-D4 94 64 - 145
TOLUENE-D8 . ittt ettt teiinninnennnnnans 89 89 - 110

BRCMCEFLUCRCBENZENE 86 82 - 112
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OU-B 31970
VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIZNT : WCODWARD-CLYDE CONSULTANTS DATE SAMPLED 1 10/22/98
PRCJECT = : Z3408U DATE RECEIVED : 10/24/98
PROJECT NAMZ : HVE DATE EXTRACTED : N/A
CLIENT I.D3. . 98HVET24TB DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER . UNITS : ug/L
EPA METHCD : B3260A DILUTION FACTOR : 1
CCMPOUNDS RESULTS
DICHLORODIZFLUORCMETHANE ...ttt inevennnnnn <1
CHLORCMETHANE <5
VINYL CHLCRIDE <i
BRCMCMETHANE <l
CHLCRCETHAD <Z
TRICHLOROFLIUCRCMETHANE <l
1, 1-DICHLCROETHENE i tii i ittt it ieneeennnnnn <1
METHYLENE CHLORIDE <5
TRANS-1, 2-2ICHLCRCETHENE <1
1,1-DICHLORCETHANE ...ttt tnnnnennnennns <1
CHLOROFORM <1
CIS-1,2-DICHLCRCETHENE <1
BROMOCHLOROMETHANE ...ttt ii it iininnnnnenans <1
2,2-DICHLOROPROPANE <1
1,1, 1-TRICHLCRCETHANE <1
1,2-DICHLOROCETHANE ... ...ttt tiinnroanenans <1l
1, 1-DICHLORCPROPENE <1
CARBON TETRACHLORIDE <1
BENZENE ..ttt ittt iiininenneeennnennns <1l
DIBROMOMETHANE <1
1, 2-DICELOROPROFANE <1
TRICHLOROETHENE ... ..ttt iiiiinnennnnnn <1
BROMODICHLCROMETHANE <1
CIS-1, 3-DICHLOROPROPENE <3
TRANS-1, 3-DICHLOROPROPENE . .........c0.0.... <3
1,1, 2-TRICHLORCETHANE <1
TOLUENE <1
1, 2-DIBRCMCETHANE (EDB) . .itvvrnvnnnennnenns <1
1, 3-DICHELCROPROPANE <1
CHLCRCDIBRCMOMETHANE <2
TETRACHLORCETHENE ...ttt iinnnnnennns <1
1,1,1,2-TETRACHLOROETHANE <1
CHLCROBENZENE <1
ETHYLBENZENE .ttt ittt it iiiennannnnnenass <1
BRCMOFORM <3
STYRENE <1
TOTAL XYLENES ..ttt it iiitintnnnnennnnns <1

1,1,2,2-TETRACHLOROCETHANE <1



OuU-B 31971

MAS I.3. % 3214821-3

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY
CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/22/98
PROGECT % : E9408U DATE RECEIVED : 10/24/98
PROSECT NAME : HVE DATE EXTRACTED : N/A
CLIENT I.D. . 9BHVET24TB DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 82604 DILUTION FACTOR : 1
COMPOUNDS RESULTS
1,2,3-TRICHLORCPROPANE o ovvvvvneeeeeennn.. <1
ISOPROPYLBENZENE <1
BROMCBENZENE <1
N-PROPYLBENZENE  « e eteetee it ot ceeeeeeean <1
2-CHLOROTCLUENE <1
4-CHLOROTCLUENE <
1,3, 5~TRIMETHYLBENZENE  +vveeneenannnn. <1
TERT-BUTYLBENZENE <1
1,2, 4-TRIMETHYLBENZENE <
SEC-BUTYLBENZENE - v v vevntnnennnennenenn, <1
1, 3-DICHLOROBENZENE <2
1, 4-DICHLOROBENZENE <2
P—ISOPROPYLTOLUENE  « et vevvvermecenenenenn.. <2
1, 2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBRCMO-3-CHLOROPROPANE .. vvvvnvennnn.. <3
1,2, 4-TRICHLORCBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE & vt cvt vt eeeeeaennnns <3
1,2, 3-TRICILORCBENZENE <5
SURROGATE PERCENT RECOVERY LIMITS

1, 2~-DICHLOROETHANE-D4 86 64 - 145
TOLUENE=DB  + v vttt etettetteeoneeaeennnnnn, 98 89 - 110

BRCMOFLUCROBENZENE 87 82 - 112



MAS I.D. # 321621

OU-B 31972

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : WOODWARD-CLYDE CONSULTANTS SAMPLE I.D. # : BLANK
PROJECT # : 294080 DATE EXTRACTED : N/A
PROJECT NAME : HVE DATE ANALYZED : 11/05/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8260A

DUP. DUP

SAMPLE SPIKE SPIKED 3 SPIKED 3
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
1, 1-DICHLCRCETHENE <1.00 50.0 60.86 127 N/A N/A N/Aa
BENZENE <1.00 50.0 55.8 112 N/R N/A N/A
TRICHLOROCETHENE <1.00 50.0 44.2 88 N/R N/A N/A
TOLUENE <1.00 50.0 50.3 101 N/A N/A N/A
CHLOROBENZENE <1.00 50.0 54.4 109 N/A N/A N/A
CONTRCL LIMITS 3 REC. RPD
1,1-DICHLOROETHENE 55 - 148 20
BENZENE 79 - 133 20
TRICHLCROETHENE 83 - 124 20
TCLUENE 83 - 131 20
CHLORCBENZENE 80 - 140 20
SURROGATE RECOVERIES SPIKE DUP. SPIXE LIMITS

1, 2-DICHLOROETHANE-D4 83 N/R 64 - 14%
TOLUENE-D8 101 N/A 89 - 110
BROMOFLUORCBENZENE 86 N/A 82 - 112



VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA
CLIENT : WOODWARD-CLYDE CONSULTANTS SAMPLE I.D. # : BLANK
PROJECT # : E9408U DATE EXTRACTED : N/A
PROJECT NAME : HVE DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 8260A
DUP. DUP
SAMPLE SPIKE SPIKED % SPIKED &

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
1, 1-DICELOROETHENE <1.00 50.0 59.9 120 N/A N/A N/A
BENZENE <1.00 50.0 59.3 119 N/A N/A N/A
TRICHLOROCETHENE <1.0 50.0 47.7 95 N/A N/A N/A
TOLUENE <1.00 0.0 S3.0 106 N/ 2 N/A N/A
CHLCROBENZENE <1.00 50.0 59.3 119 N/A N/A N/A

CONTRCL LIMITS % REC. RPD
1, 1-DICHLOROQETHENE 5 - 148 20
BENZENE 79 - 133 20
TRICHLOROETHENE 83 - 124 20
TOLUENE 83 - 131 20
CHLCROBENZENE 80 - 140 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
1, 2-DICHLOROETHANE-D4 87 N/A 64 - 145
TOLUENE-D8 99 N/A 89 - 110

BROMOFLUOROBENZENE 85 N/A 82 - 112



OuU-B 31974

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : WCODWARD-CLYDE CONSULTANTS SAMPLE I.D. # . BLANK
PROJECT # : ES9408U DATE EXTRACTED : N/A
PROJECT NAME : HVE DATE ANALYZED : 11/11/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : B260A
bUP DUP
SAMPLE SPIKE SPIKED % SPIKED 3%

CCMPOUNDS RESULT ADDED RESULT REC SAMPL REC RPD
1, 1-DICHLORCETHENE <1.00 50.0 60.5 121 N/A N/A N/A
BENZENE <1.00 50.0 59.5 1is N/A N/A N/A
TRICHLORCETHENE <1.00 30.0 44.6 89 N/A N/32 N/A
TOLUENE <1.00 30.0 51.8 104 N/A N/A N/A
CHLORCBENZENE <1.00 50.0 55.2 110 N/A N/A N/A

CONTRCL LiMITS % REC. RPD
1, 1-DICHLCROETHENE 55 - 148 20
BENZENE 79 - 133 20
TRICHLOROETHENE 83 - 124 20
TOLUENE 83 - 131 20
CHLORCBENZENE 80 - 140 20

SURROCGATE RECOVERIES SPIKE DUP. SPIXZ LIMITS
1,2-DICHLORCETHANE-D4 85 N/A 64 - 145
TOLUENE-D8 100 N/A 89 - 110

BRCMCFLUCROBENZENE 100 N/A 82 - 112
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ouB 31973
VOLATIEE ORGANICS ANALYSIS
QUALITY CONTROL DATA
CLIENT . WOCDWARD-CLYDE CONSULTANTS SAMPLE I.D. # : 821624-3
PROJECT # : E9408U DATE EXTRACTED : N/A
PROJECT NAME : HVE DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8260A
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED 3
COMPCUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
1,1-DICHLORCETHENE <1.00 50.0 65.0 130 .5 127 2
BENZENE <1.00 50.0 59.9 120 .5 115 4
TRICHLOROETHENE <1.00 50.0 44.9 30 .3 39 z
TOLUENE <1.00 50.0 52.3 103 .5 133 Z
CHLOROBENZENE <1.00 50.0 60.1 120 .3 13 3
CCNTRCL LIMITS % REC RED
1,1-DICHLCROETHENE 4¢ - 137 20
BENZENE 72 - 138 20
TRICHLORCETHENE 7 - 134 20
TOLUENE 82 - 135 20
CHLOROBENZENE 72 - 138 20
SURRCGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
1,2~-DICHLOROETHANE-D4 73 73 64 - 145
TOLUENE-DS8 97 97 89 - 110

BROMOFLUORCBENZENE 83 86 82 - 112



MAS I.D. # 821624 OU-B 31976

CASE NARRATIVE

CLIENT : WOODWARD-CLYDE CONSULTANTS
PROJECT # . E9408U
PROJECT NAME : PRDA

The following ancmalies were associated with the preparation and/cr analysis
of the samples in this accession:

The sample 821624-2 was identified as (S88PRDA108DW) on the Chain Of Custedy
(coCc) form. However, all sample vials were identified as (98PRDALOSGW). The
Data Summary sheet uses the identification from the COC form. No further
corrective action was performed.

The samples identified as 821624-X1 (98PRDATOQLGW), 821624-2 (98PRDAL(08DW) were
analyzed cne day outside of the method rescommended 14 day hold time. No
further corrective action was perZormed.

All other associated gquality assurance/quality control (QA/QC) parameters
were within established MultiChem contxrol limits.



MAS I.D. # 821624 MultiChem

ANALYTICAL SERVICES

SAMPLE CROSS REFERENCE SHEET

OU-B 31977
CLIENT : WOODWARD-CLYDE CONSULTANTS
PROJECT # ¢ E9408U
PROJECT NAME : PRDA
MAS # CLIENT DESCRIPTION DATE SAMPLED MATRIX
821624-1 98PRDATOLGW 10/22/98 WATER
821624-2 98PRDA1OSDW 10/22/98 WATER
821624-3 98PRDA10SGW 10/23/98 WATER
821624-4 98PRDAL30GW 10/23/98 WATER
821624-5 98PRDAL15GW 10/23/98 WATER

The samples from this project will be disposed of in thirty (30) days
from the date of the report. If an extended storage period is required,
please contact our sample control department before the scheduled
disposal date.



MAS I.D. ¥ 821624 MultiChem

ANALYTICAL SERVICES
ANALYTICAL SCHEDULE

OU-B 31978
CLIENT : WOODWARD-CLYDE CONSULTANTS
PRQJECT # : E9408U
PROJECT NAME : PRDA

ANALYSIS TECHNIQUE REFERENCE LAB
VOLATILE ORGANICS ANALYSIS GCMS EPA 82604 R
R MAS - Renton

ANC
SUB

MAS - Anchorage
Subcontract



OU-B 31979
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VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

LIENT : WCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PROJECT # : I9408U DATE RECEIVED : N/A
PROJECT NAME : SRDA DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 3260A DILUTION FACTCR : 1
COMPCUNDS RESULTS
DICHLORCDITLUORCMETHANE & vvvvevnvnnnnennnn. <1
CHLOROME THANE <5
VINYL CHLORIDE <1
BROMCMETHANE ot vtetneesneeeeeeeeenaeneneens <1
CHLOROCETHEANE <1
TRICHLORCFLUCRCMETHEANE <1
1, 1-DICHLOROETHENE  svvenevnonennmnmnneeannnn <1
METHYLENE CHLORIDE <5
TRANS-1, 2-DICHLCRCETHENE <1
1, 1-DICHLOROCETHANE s evvrvvveennennennnennns <1
CHLOROFORM <1
CIS-1,2-DICHLCROETHENE <1
BROMOCHLOROMETHANE 4 vveveeeneneennnnn. <1
2,2-DICHLOROPROPANE <1
1,1, 1-TRICHLOROETHANE <1
1,2-DICHLOROETHANE  ©vrvrevvneennnnnnnennnns <1
1, 1-DICHLOROPROPENE <1
CARBON TETRACHLCRIDE <1
BENZENE v vevreeeeeneae e eaneeneenaeenss <1
DIBROMOMETHANE <1
1, 2-DICHLOROPROPANE <1
TRICHLOROETHENE v vvvvvvnvnecnnoenemnenennnn <1
BROMODICHLOROME THANE <1
CIS-1,3-DICHLOROPROPENE <3
TRANS-1,3-DICHLOROPROPENE  «vvevnannnnnnnn <3
1,1, 2-TRICELORCETHANE <1
TOLUENE <1
1,2-DIBROMOETHANE (EDB} & evrvrevnennenennnn. <1
1, 3-DICHLOROPROPANE <1
CHLORODIBROMOMETHANE <2
TETRACHLOROETHENE 4 s eemnneeenneeenennnnn <1
1,1,1,2-TETRACHLOROETHANE <1
CHLOROBENZENE <1
ETHYLBENZENE  + v tevnesnasennecannaeeeenenns <1
BROMOFORM <3
STYRENE <1
TOTAL XYLENES  «vvnevvnnenneneneneaneansnnn <1

1,1,2,2-TETRACHLCOROETHANE <1l



MAS I.D. % 321524 OU-B 31980

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PROJECT # : Z9408U DATE RECEIVED : N/A
PROJECT NAME : PRDA DATE EXTRACTED : N/A
CLIENT I.D. : METHCD BLANK DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 3260A DILUTION FACTOR : 1
COMPOUNDS RESULTS
1,2,3-TRICHLORCPROPANE . ....vivrnrnnnnnnnnn <1
ISCPROPYLBENZENE <1
BRCMOBENZENE <1
N-PROPYLBENZENE ...ttt tiitinnnnnnnennnns <1l
2-CHLCRCTOLUENE <1
4-CHLORCTOLUENE <1
1,3,5-TRIMETHYLBENZENE .. ...t .iviinnnnnnnn. <1
TERT-BUTYLBENZENE <1
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE ..t itivttiinnnennneeennenns <1
1, 3-DICHLOROBENZENE <2
1, 4-DICHLOROBENZENE <2
P-ISOPROPYLTOLUENE ..t i it tieneintensnnnennss <2
1, 2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBRCMO-3-CHLORCPROPANE  ............... <3
1,2,4-TRICHLCRCBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE ... ... iiiiiiiiinnnnnns <3
1,2,3-TRICHLOROBENZENE <5

SURROGATE PERCENT RECOVERY LIMITS
1, 2-DICHLORCETHANE-D4 87 64 — 145
TOLUENE-D8 . ittt ittt itinnnnnnnnns 99 89 - 110

BRCOMOFLUCRCBENZENE 87 82 - 112




MAS I.2. % 3IZ12Z4

OU-B 31981
JOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : NCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PROJECT # : 94080 DATE RECEIVED : N/A
PRCJECT NAME : ZRDA DATE EXTRACTED : N/A
CLIENT Z.2. : METHOD BLANK DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD . 8250A DILUTION FACTOR : 1
COMPCUNDS RESULTS
DICHLCORCDITLUCRCMETHANE .ottt ii i v ie et nn e <1l
CHLCRCMETEANE <5
VINVL CHLCRITE <2l
BRCMCMETHEANE ... vinn.. e ettt e e e <1
CHLORQETHANE <
TRICHLCROFLUQORCMETHEANE <
1, 1-DICHLCRCETE: i ittt i i et e e <
METHYLENE CH s
TRANS~1, 2-DICHLORCETHENE <1l
1, 1-DICHLOROETHANE it ettt veeeneeenneennneas <1l
CHLORCFCRM <1l
CIS-1,2-DICHLORQETHENE <1l
BROMOCHLOROMETHANE . ittt ittt vt enooeoeeonns <1
2,2-DICHLCRQOPRCPANE <1l
1,1, 1-TRICHLORCETHANE <1
1,2-DICHLORCETHANE sttt erveeoneconnanansens <1l
1, 1-DICHLORQOPRCPENE <1l
CARBON TETRACHLCRIDE <1l
BENZENE it ittt ettt sensosesossssasossasessas <1
DIBRCMOMETHANE <1l
1, 2-DICHLCOROPROPANE <1l
TRICHLCROETHENE  t it i ittt it e otnessoonnnnonas <1l
BROMODICHLORCMETHANE <1l
CIS-1,3-DICHLCROPRCPENE <3
TRANS-1, 3-DICHLOROPROPENE .ttt v it veenreannn <3
1,1,2-TRICHLCROETHANE <1
TOLUENE <1
1,2-DIBRCMOETHANE (EDB)  + i it ittt enneteeneeens <1l
1, 3-DICHLCROPRCPANE <1l
CHLCORODIBRCMCMETHANE <2
TETRACHLCOROETHENE &ttt i ettt eetneeenennnnnns <1l
1,1,1,2-TETRACHLORCETHANE <1
CHLCROBENZENE <1l
ETHYLBENZENE ittt ittt et eessssssososnsanss <l
BROMOFORM <3
STYRENE <1l
TOTAL XYLENES ittt ittt it ittt nnseensensns <1

1,1,2,2-TETRACHLOROETHANE <1



OU-B 31982

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIZNT : WCCODWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PROJECT # ¢ Z9408U DATE RECEIVED : N/A
PROJECT NAME : FRDA DATE EXTRACTED : N/A
CLIENT I.D. : METHOD ELANK DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : B3250A DILUTION FACTOR : 1
COMPOUNDS RESULTS
1,2,3-TRICHLORCPRCFANE ... .ttt ennnnns <l
ISOPROPYLBENZENE <1
BROMOBENZENE <1
N-PROPYLBENZENE ..ttt iiie ittt enneennns <l
2-CHLOROTCLUENE <1
4-CHLCRCTCLUENZ <1
1,3,5-TRIMETHYLBENZENE ... ..ittitnnineennnnns <
TERT-BUTYLRBEN <1
1,2,4-TRIMETHYI v <l
SEC-BUTYLBENZENE ... ..ttt tnnnnnnnnnnns <l
1, 3-DICHLOROBENZENE <2
1,4-DICHLOROBENZENE <2
P-ISOPROPYLTOLUENE ...ttt tinnnnnnnonnnnnsans <2
1, 2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBROMO-3-CHLOROPROPANE . .......iueennn <3
1,2,4-TRICHLORCBENZENE <5
NAPHTHALENE <5
HEXACHLORCBUTADIENE .ttt iivr i inneeeeeeennnns <3
1,2,3-TRICHLOROBENZENE <5

SURROGATE PERCENT RECOVERY LIMITS
1,2-DICHLCRCETEANE-D4 90 64 ~ 145
TOLUENE-DB ittt ittt ittt nnannnns 96 89 - 110

BRCMOFLUOROBENZENE 90 82 - 112



83
MAS I.2. # 32145z24-% ouU-B »n9

VCLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/22/98
PROJECT = : Z2408U DATE RECEIVED : 10/24/98
PROJECT NAME : PRDA DATE EXTRACTED : N/A

CLIENT Z.2. : I8PRDATOIGW DATE ANALYZED : 11/06/98*

SAMPLE MATRIX : WATER UNITS : ug/L

EPA METHCD : 3260A DILUTION FACTOR : 1

COMPQUNLS RESULTS

DICHLORCDIFLUCRCMETEANE . uvtvvrvnnnen-neens <1

CHLOROMETHEANE 3

VINYL CHZLORIDE <z

BROMOMETHANE et e ev e ioimeaeeeieennannn <z

CHLORQETIANE <z

TRICHLORCFLUCRCME THANE <z

1, 1-DICHLCRCETHENE  ttv v e v vtmmmnnnnneennennns <1

METHYLZNE CHLORIDE <5

TRANS-1,2-DICHLCRCETHENE <i

1,1-DICELORCETHANE  + vt tttttitternneneennenns <1

CHLOROFORM <1

CIS-1,2-DICHLORCETHENE <1

BROMOCHLOROMETHANE  ve e ve e v tnnennnannonnns <1

2, 2-DICHLORQPROPANE <1

1,1, 1-TRICHLCRCETHANE <1

1,2-DICELOROCETHANE  ttiirrrrernneeenensennas <1

1, 1-DICHLORCPRCPENE <1

CARBON TETRACHLCRIDE <1

BENZENE  vv v v oo tmeseeeeeeeeeeenneeeeneenns <1

DIBRCMCOMETHANE <1
1,2-DICHLOROPROPANE <1

TRICELORCETHENE vt vvenneeeeeeeenneaneenns <1

BROMODICHLORCMETHANE <1
IS-1,3-DICHLORQOPROPENE <3

TRANS-1, 3-DICHLOROPROPENE .. vvvvvnnernnnnn <3
1,1,2-TRICHLOROETHANE <1

TOLUENE <1
1,2-DIBROMOETHANE (EDB) ..t tiiiiinnnnnnnnn <1

1, 3-DICHLORQOPROPANE <1
CHLORODIBRCMOMETHANE <2

TETRACHLOROETHENE  t e vvvenvesonnacenennnnns <1
1,1,1,2-TETRACHLORCETHANE <1

CHLOROBENZENE <1

ETHYLBENZENE  tv et oemmnmnn e eneneeaneeeenns <1

BROMOFORM <3

STYRENE <1

TOTAL XYLENES 'ttt treneeenneeoennnennanens <1
1,1,2,2-TETRACHELCROETHANE <1

P

= Ana>vzed outside of the reccmmended holding time.



OouU-B 31984
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VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

LIENT . #CODWARD-CLYDE CONSULTANTS DATE SAMPLED 1 10/22/98
PROJECT # : 29408U DATE RECEIVED : 10/24/98
PROJECT NAME : ZRDA DATE EXTRACTED : N/A
CLIENT I.D. : 28PRDATOLGW DATE ANALYZED : 11/06/98*
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 3260A DILUTION FACTCR : 1
COMPCUNDS RESULTS
1,2,3-TRICALCRCERCEANE ' vvvvveennnenennnn <1
ISOPROPYLBENZENE <1
BROMOBENZENE <1
N-PROPYLBENZENE st e tevevoroenennsennnnennns <
2-CHLOROTCLUENE <
4-CHLOROTOLUENE <1
1,3, S—TRIMETHYLIENZENE - vevvreninnnnennens <1
TERT-3UTYLREN <
1,2, 4-TRIMETYYI3ENZINE <
SEC-2UTYLBENZENE .t v e evemennemennennnenenns <
1, 3-DICHLOROBENZENE <2
1,4-DICHLCROBENZENE <2
P-ISOPROPYLTOLUENE .+t vcvvremneenanenenennens <2
1,2~-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBRCMO-3-CHLORCPROPANE . vvvvvnvnennnn <3
1,2, 4-TRICHLORCBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE  4vvvvvnvnenneenennenens <3
1,2,3-TRICHLOROBENZENE <5

SURRCGATT PERCENT RECOVERY LIMITS
1,2-DICHLOROETHANE-D4 87 64 - 145
TOLUENE=DS  + v et et eeeeneneneenanenennnnenns 96 89 - 110
BROMOFLUOROBENZENZ 88 82 - 112

* = Analyzed cutside of the recommended holding time.



OU-B 31985

MAS I.32. # 3Z1524-Z

VOLATILE CRGANICS ANALYSIS

DATA SUMMARY

CLIZNT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/22/98
PROJECT # 1 Z£2408U DATE RECEIVED : 10/24/98
PROJECT NAME : PRDA DATE EXTRACTED : N/A
CLIENT I.C2. : 28PRDAL0OBDW DATE ANALYZED : 11/06/98*
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 3260A DILUTION FACTCR : 1
CCMPCUNDS RESULTS
DICHLCRCDIZLUCRCMETHANE ...ttt inennnnnn. <1
CHLORCOMETHANE <5
VINYL CHLCRIDE <1
BRCMOMETHANE ..t ittt ittt i itntnennneesnans <1
CHLOROCETHANE <Z
TRICHLCROIFLUORCME THANE <1
1,1-DICHLORCETHENE .ttt iiitnrneennnnnneanns <i
METHYLENE CHLORIDE <5
TRANS-1, 2-DICHLCRCETHENE <1
1,1-DICHLCROETHANE . ittt irnnenneenneennns 1
CHLOROFORM <1
CIS-1,2-DICHLORCETHENE <1
BROMOCHLOROMETHANE ... ..ttt it iiinneennnn <1
2,2-DICHLOROPROPANE <1
1,1,1-TRICHLOROETHANE <1
1,2-DICHLORQOETHANE ..ttt it tnrnrnnennnnnnns <1
1,1-DICHLOROPROPENE <1
CARBON TETRACHLORIDE <1
BENZENE ittt ittt ittt esistenaesonnsons <1
DIBROMCMETHANE <1
1,2-DICHLORCPROPENE <1
TRICHLOROETHENE ...ttt ittt nnennnnnnan <1
BRCMODICHLORCME THANE <1
CIS-1,3-DICHLORCPROPENE <3
TRANS-1, 3-DICHLOROPRCPENE  ................. <3
1,1,2-TRICHLORCETHANE <1
TOLUENE <1
1,2-DIBROMCETHANE (EDB) ...ttt nenreennnnns <1
1, 3-DICHLCROPROPANE <1
CHLCRODIBROMOME THANE <2
TETRACHLORQETHENE ... tiitiitetnnnnnnnnnoenns <1
1,1,1,2-TETRACHLORQETHANE <1
CHLOROBENZENE <1
ETHYLBENZENE ..ttt ittt it inrsennnnesnnns <1
BROMOFORM <3
STYRENE <1
TOTAL XKYLENES ittt ittt ittt innnonaeeanans <1
1,1,2,2-TETRACHLORCETHANE <1

* = Rnalyzed outside the recommended holding time.



MAS I.D. # 321cz4-Z OU-B 31986

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : ACODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/22/98
PROJECT # T £9408U DATE RECEIVED : 10/24/98
PROJECT NAME : PRDA DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDALOSDW DATE ANALYZED : 11/06/98*
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 3260A DILUTION FACTOR : 1
CCMPOUNDS RESULTS
1,2, 3-TRICHLOROPRCPANE  + v vvevvennvnennennnn <1
ISOPROPYLBENZENE <1
BROMOBENZENE <1
N-PROPYLBENZENE vt teernnenoneeeennennnnns <1
2~CHLOROTCLUENE <1
4-CHLORQTOLUENE <1
1,3,5-TRIMETHVIRBENZENE .+t ivnneneenennncnn <1
TERT-BUTYLBENZENE <1
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE v ev et ttmnennneenneeeennnnn <1
1, 3-DICHLOROBENZENE <2
1, 4-DICHLOROBENZENE <2
P—ISOPROPYLTOLUENE v vvvesvntvaneneennsnsnn <2
1, 2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBRCMO-3-CHLOROPROPANE  ......c.conuu.n.. <3
1,2,4-TRICHLORCBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE & v evvvveennnnnnnneeenns <3
1,2,3-TRICHLCROBENZENE <5

SURROGATE PERCENT RECOVERY LIMITS
1, 2-DICHLORCETHANE-D4 86 64 - 145
TOLUENE=D8  +ttvvevrneeeoeneeeenaeneennaanns 95 89 - 110
BROMCFLUQORQBENZENE 86 82 - 112

* = Analyzed ocutside of the recommended helding time.



OU-B 31987

MAS I.D. # 321524-3

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY

CLIENT . WCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/23/98
PROJECT = : Z2408U DATE RECEIVED : 10/24/98
PRCJECT NAME : ZRDA DATE EXTRACTED : N/A
CLIENT I.D. : 28PRDA109GW DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : B8260A DILUTICN FACTCR : 1
COMPCUNLCS RESULTS
DICHLCRCDIFLUCRCMETHANE o iitieiveeaeenn s <l
CHLORCMETHEANE <5
VINYL CHLCRIDE <1
BROMCMETHANE i it e eeste o s s eeeeeaenenenns <1
CHLOROETHEANZ <1
TRICHLOROFLUQORCME THANE <z
1,1-DICHLORCETEENE v vnnennnernnoneennnnnn <i
METHYLENE CHLORIDE <5
TRANS-1,2-DICHLCRCETHENE <1
1,1-DICHLOROETHANE v v vt vvsvnnnsmanneannnnss <1
CHLORQFORM <1l
CIS-1,2-DICHLORCETHENE <1
BROMOCHLORCMETHANE &t i it ie it ieeetnennnsnns <1
2,2-DICHLCROPROPANE <1
1,1, 1-TRICHLOROETHEANE <1
1,2-DICHLORCETHANE vttt ittt tinnrnnnncnnnannn <1
1,1-DICHLORCPROPENE <1
CARBON TETRACHLORIDE <1
BENZENE 4t ie e eoeeennesooneenenoeenasesenns <1
DIBROMOMETHANE <1
1,2-DICHLORQPRCPANE <1
TRICHLOROETHENE .+t vvttnntenneennnneensnneas <1
BROMODICHLOROMETHANE <1
CIS-1,3-DICHLOROPROPENE <3
TRANS-1, 3-DICHLOROPROPENE .. .....evevuenenn <3
1,1, 2-TRICHLORCETHANE <1
TOLUENE <1
1,2-DIBROMCETHANE (EDB) &+t iiiiiiiiiinnnnnnns <1
1, 3-DICHLOROPROPANE <1
CHLORODIBRCMOMETHANE <2
TETRACHLOROETHENE  + vttt vt tnntnnnnneennnnans <1
1,1,1,2-TETRACHLORCETHANE <1
CHLOROBENZENE <1
ETHYLBENZENE vttt vt e tnestiennneeeennennenns <1
BROMOFQRM <3
STYRENE <1
TOTAL XYLENES  tve vt neetnnennneceennennnenens <1

1,1,2,2-TETRACHLOROETHANE <1l



PR OU-B 31988

MAS I.D. # 3Z215Z4-3
VOLATILE ORGANICS ANALYSIS
DATA SUMMARY
CLIENT JOODWARD-CLYDE CONSULTANTS DATE SAMPLED 10/23/98
PROJECT # 94080 DATE RECEIVED 10/24/98
PROJECT NAME 2REA DATE EXTRACTED N/A
CLIENT I.D. 28PRDA1IOSGW DATE ANALYZED 11/06/98
SAMPLE MATRIX WATER UNITS ug/L
EPA METHOD 3250A DILUTION FACTOR 1
COMPOUNDS RESULTS
1,2,3-TRICHLORCZROPANE vt tvvnrnnennnnesnnns <1
ISOPROPYLBENZENE <1
BROMOBENZENE <1
N-PROPYLBENZENE ..t tvereeeennnennnnnnnnnns <1
2-CHLOROTCLUENZ <1
4-CHLCROTOLUENE <l
1,3,5-TRIMETEYL3ENZINE ..ttt innrneneenanns <1
TERT-BUTYLBENZEINZ <
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE ...ttt iii i iiinnanans <l
1, 3-DICHLOROBENZENE <2
1,4-DICHLOROBENZENE <2
P-ISOPROPYLTCOLUENE .. i it inneinnnannnnss <2
1,2-DICHLORCBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBROMO-3-CHLOROPRCOPANE  ............... <3
1,2,4-TRICHLCRCBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTEDIZNE . vt i vt tinnenonnneacesss <3
1,2, 3-TRICHLORCBENZENE <3
SURRCGATE PERCENT RECOVERY LIMITS

1,2-DICHLCROETHANE-D4 86 64 — 145
TOLUENE-D8 ittt ittt eeneesasonaeseessssnas 97 89 - 110
BROMOFLUCRCBENZENE 89 82 - 112



MAS I.D. % 321224-4 OuU-B 31989

VOLATILE CRGANICS ANALYSIS
DATA SUMMARY

CLIENT : WCODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/23/98
PROJECT # : £9408U DATE RECEIVED : 10/24/98
PROJECT NAME : 2RDA DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDAL30OGW DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8260A DILUTION FACTOR : 1
CCMPCUNDS RESULTS
DICHLORCDIFLUCRCMETHANE ... vt it nnnonnnn. <1

CHLOROMETHANE <5

VINYL CHLORIDE <1

BROMCMETHANE .. ittt ittt ittt tinenneennna <1

CHLOROETHANE <l
TRICHLORCFLUORCMETHANE <l

1,1-DICHLORCETEENE ..ttt tnnrnnoneennnnns <1

METHYLENE CHLORIDE <5
TRANS-1,2-DICHLOROETHENE <1l

1,1-DICHLCROETHANE ...t iiiiiiieiinneens <1l

CHLOROFORM <1
CIS-1,2-DICHLCROETHENE <1l

BRCMOCHLORCMETHANE ... ...ttt innrnnnnas <1

2, 2-DICHELOROPROPANE <1
1,1,1-TRICHLORCETHANE <1

1,2-DICHLORCETHANE ..ttt itttnnennnoeennnnns <1
1,1-DICHLOROPROPENE <1l

CARBON TETRACHLORIDE <1l

BENZENE & ittt it ittt etoattienaneneannns <1

DIBRCMOMETHANE <1l

1, 2-DICHLCRCPRCPANE <1

TRICHLORCETHENE .t vietvtronnennnooaaooannns <1
BROMODICHLOROMETHANE <1l
CIS-1,3-DICHLOROPROPENE <3
TRANS~1,3-DICHLOROPROPENE  ......eeurrnnnn. <3
1,1,2-TRICHLORCETHANE <1l

TOLUENE <1
1,2-DIBRCMOETHANE (EDB) .. ctitneenenneannnn. <1
1,3-DICHLCRCPRCPANE <1

CHLORODIBROMOME THANE <2

TETRACHLOROETHENE ... .. ...ttt rnnrnnnn <1
1,1,1,2-TETRACHLORCETHANE <1

CHLOROBENZENE <1l

ETHYLBENZENE ...t iiiitt i ieteteneennnnnas <1l

BROMOFORM <3

STYRENE <1l

TOTAL XYLENES it tttintnnnooeeeseeonesssns <1

1,1,2,2-TETRACHLORCETHANE <1



MAS I.3. % 321524-4 OU-B 31990

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WOCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/23/98
PROJECT # : 224080 DATE RECEIVED : 10/24/98
PROJECT NAME : ZRDA DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDALI30GW DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 3260A DILUTION FACTOR : 1
COMPQUNDS RESULTS
1,2,3-TRICHLORCPRCPANE  ........c.0evevinnn. <1
ISOPROPYLBENZENE <1
BRCMOBENZENE <1l
N-PROPYLBENZENE ...ttt inneennnnannnnss <1
2-CELOROTCLUENE <1
4-CHLCROTOLUENE <1
1,3,5-TRIMETEYLBENZENE ...ttt ennnennn <1
TERT-BUTYLBENZENE <1l
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE ..ttt itnnneennnnasanns <1
1, 3-DICHLOROBENZENE <2
1,4-DICHLCROBENZENE <2
P-ISOPROPYLTOLUENE @ .+ ii ittt inneennnnnnnnnns <2
1, 2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1l
1,2-DIBRCMO-3-CHLOROPROPANE  ........ccvuvnnn <3
1,2,4-TRICHLCROBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE .. ...ttt ennns <3
1,2,3-TRICHLOROBENZENE <5

SURROGATE PERCENT RECOVERY LIMITS
1, 2-DICHLOROETHANE-D4 86 64 - 145
TOLUENE-D8 .t ittt it ittt sntannnnannaaas 97 89 - 110

BROMCEFLUCRCBENZENE 87 82 - 112



MAS I.IZ. % 3213Z24-3 OU-B 31991

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : NCODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/23/98
PROJECT = : 84080 DATE RECEIVED : 10/24/98
PROJECT NRME : 2RDA DATE EXTRACTED : N/A
CLIENT ZI.>2. : 28PRDALLSGW DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS i ug/L
EPA METHECD : 3260A DILUTION FACTCR : 1
COMPQOUNDS RESULTS
DICHLORCDITLUCRCMETHANE .. iiiinneneennnans <1

CHLORCMETHANE <5

VINYL CHLORIDE ) <1

BROMCMETHANE .t ittt tetneeneenneenanennnans <1

CHLCROETXANE <1
TRICHLCROFLUORCMETHANE <1

1, 1-DICHLORCETHENE i ttvtiitnrnnneennnnnnns <1

METHYLENE CHLCRIDE <5

TRANS-1, 2-DICILCRCETHENE 4
1,1-DICHLOROETHANE ..ttt ittt tinnonennnnns <1l

CHLOROFCRM 1
CIs-1,2-DICHLORCETHENE 17
BROMOCHLOROMETHANE . it vt ittt enennononnns <1
2,2-DICHLORCPROPENE <1
1,1,1-TRICHELORCETHANE <1

1,2-DICHLCROETHANE ... .. iiitriinennneennans <1

1, 1-DICHLORCPROPENE <1

CARBON TETRACHLORIDE <1

BENZENE ittt it ettt i it i e e, <1l

DIBROMCMETHANE <1
1,2-DICHLOROPROPANE <1

TRICHLORCETHENE .ttt ittt intinnnneennnnns 260 D3
BROMODICHLORCOMETHANE <1
CIS-1,3-DICHLORCPROPENE <3
TRANS-1,3-DICHLOROPROPENE  ......citvuvennnn <3
1,1,2-TRICHLORCETHANE 2

TOLUENE <1
1,2-DIBRCMCETHANE (EDB) ...t itiintvnrennnnns <1

1, 3-DICHLOROPROPANE <1
CHLORCDIBRCMCMETHANE <2

TETRACHLOROETHENE . ...ttt inneenneennnnns 3
1,1,1,2~-TETRACHELORCETHANE <1

CHLORCBENZENE <1

ETHYLBENZENE ...ttt ittt iiiaeinnennnnns <1

BRCMOFCRM <3

STYRENE <1

TOTAL XVYLENES ..ttt ittt ittt iinnnnnnnns <1
1,1,2,2-TETRACHLORCETHANE 4

D3 = vValue from a 5 fold diluted analysis.



MAS I.D. = 32147a-3 oU-B 31992

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY
CLIENT : WOCDWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/23/98
PROJECT # . E9408U DATE RECEIVED : 10/24/98
PROJECT NAME : PRCA DATE EXTRACTED : N/A
CLIENT I.D. : 38PRDA11SGW DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD . 8260A DILUTION FACTOR : 1
COMPOUNTDS RESULTS
1,2, 3-TRICHLORCPROPANE v oevvvmesseaennns <1
ISOPROPYLBENZENE <1
BROMOBENZENE <1
N-PROPYLEENZENT e e et eeeeeeaeeeeenns <1
2-CHLORCTOLUENE <1
4-CHLOROTOLUENE <1
1,3, 5-TRIMETHYLIENZENE e oveeoeeaennnnn, <1
TERT-BUTYLBENZINE <1
1,2, 4—-TRIMETHYL3ENZENE <1
SEC-BUTYLBENZENE  + v v ot eeee e eeee e, <1
1, 3-DICHLOROBENZENE <2
1, 4-DICHLORCBENZENE <2
P-ISOPROPYLTOLUENE  +evvvveeeeemseennannnn, <2
1, 2-DICHLOROBENZENE <2
N~BUTYLBENZENE <1
1,2-DIBROMO-3-CHLOROPROPANE . .............. <3
1,2, 4-TRICHLOROBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADTIENE  « v vt veeeeeeeeneannnns <3
1,2, 3-TRICHLOROBENZENE <5
SURROGATE PERCENT RECOVERY LIMITS

1,2-DICHLOROETHANE-D4 86 64 - 145
TOLUENE=D8  + vt v tve ettt et eteee e 98 89 - 110

BROMOFLUOROBENZENE 88 82 - 112



OU-B 31993

MAS T.D. # 321524
VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA
CLIENT : WOODWARD-CLYDE CONSULTANTS SAMPLE I.D. # : BLANK
PROJECT # : E9408U DATE EXTRACTED : N/A
PROJECT NAME : PRDA DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 8260A
DUP. DUP
SAMPLE SPIKE SPIKED 3 SPIKED %

CCMPQUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
1,1-DICHLCRCETHENE <1.00 50.0 59.9 120 N/A N/A N/A
BENZENE <1.00 50.0 59.3 119 N/A N/A N/A
TRICHLORCETHENE <1.00 50.0 47 .7 95 N/A N/A N/A
TOLUENE <1.00 0.0 3.0 106 N/A N/A N/A
CHLORCBENZENE <1.00 50.90 9.5 ii9 N/A N/A N/A

CONTRCL LIMITS 3 REC. RPD
1,1-DICHLCORCETHENE 55 - 148 20
BENZENE 79 - 133 20
TRICHLOROETHENE 83 - 124 20
TOLUENE 83 - 131 20
CHLORCBENZENE 80 - 140 20

SURRCGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
1,2-DICHLCRCETHANE-D4 87 N/A 64 - 145
TOLUENE-D8 99 N/A 89 - 110

BROMOFLUCRCBENZENE 85 N/A 82 - 112



MAS I.D.

#
w
N

i

[*N
\9]
SN

Ou-B 31994
VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA
CLIENT : WOODWARD-CLYDE CONSULTANTS SAMPLE I.D. # : BLANK
PROJECT # : E9408U DATE EXTRACTED : N/A
PROJECT NAME : PRDA DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8260A
DUP. DUP.
SAMPLE SPIKE SPIKED §% SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
1,1-DICHLCROETHENE <1.00 50.0 54.1 108 N/A N/A N/A
BENZENE <l.00 50.0 49.7 99 N/A N/a N/A
TRICHLORCETHENE <1.00 50.0 45.3 91 N/AR N/A N/A
TOLUENE <1.00 50.0 46.7 93 N/A N/2 N/A
CHLCROBENZENE <1.00 0.0 52.5 105 N/A2 N/A N/A

CONTRCL LIMITS % REC. RPD
1,1-DICHLORCETHENE 55 - 148 20
BENZENE 79 - 133 20
TRICHLOROETHENE 83 - 124 20
TOLUENE 83 - 131 20
CHLOROBENZENE 80 - 140 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
1,2-DICHLOROETHANE-D4 93 N/A 64 - 145
TOLUENE-D8 95 N/A 8% - 110

BRCMOFLUCROBENZENE 90 N/A 82 - 112



MAS I.D. # 321624 31995

ou-B
VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA
CLIENT : WOODWARD-CLYDE CONSULTANTS SAMPLE I.D. # : 821624-3
PROJECT # : E9408U DATE EXTRACTED : N/A
PROJECT NAME : PRDA DATE ANALYZED : 11/06/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8260A
DUP. DUP
SAMPLE SPIKE SPIKED 3 SPIKED &
CCMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
1,1-DICHLCRCETHENE <1.00 50.0 65.0 13C 127 2
BENZENE <1.00 50.0 59.9 120 115 4
TRICHLOROETHENE <1.00 50.0 44.9 90 89 1
TOLUENE <1.00 50.0 52.3 103 103 L
CHLORCBENZENE <1.0C0 50.0 60.1 120 115 3
CONTROL LIMIT % REC RPFD
1, 1-DICHLCRCETHENE 49 - 157 20
BENZENE 72 - 138 20
TRICHLORCETHENE 77 - 134 20
TOLUENE 82 - 135 20
CHLOROBENZENE 72 - 138 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
1,2-DICHLCROETHANE-D4 73 73 64 - 145
TOLUENE-DS8 97 97 89 - 110

BROMOFLUORCBENZENE 83 86 82 - 112



Ou-B 31996

MAS I.D. # 821626 MultiChem

ANALYTICAL SERVICES
. CASE NARRATIVE

CLIENT : WOODWARD-CLYDE CONSULTANTS
PROJECT # : E9408U-5700
PROJECT NAME : OUB GW MONITORING, FT. RICHARDSON

The following anomaly was associated with the preparation and/or analysis of
the samples in this accession:

The 22.8 percent difference (%D} for the continuing calibration verification
(ccv) compound 1,2-dichloropropane exceeded the method stated limit of +/-20%
in the CCV standard analyzed on November 8, 1998. This anomaly indicated a
potential high bias for this compound. Since positive results for 1,2-
dichloropropane were not detected above the reporting limit in any of the
associated samples, no further corrective action was performed.

All other associated quality assurance/quality control (QA/QC) parameters
were within established MultiChem control limits.




MAS I.D. # 821626

SAMPLE CROSS REFERENCE SHEET

CLIENT : WOODWARD-CLYDE CONSULTANTS
PROJECT # : ES408U-5700
PROJECT NAME : OUB GW MONITORING, FT. RICHARDSON

OU-B 31997

MultiChem

ANALYTICAL SERVICES

MAS # CLIENT DESCRIPTION DATE SAMPLED MATRIX
821626-1 98PRDA-116GW 10/26/98 WATER
821626-2 98PRDA 102GW 10/26/98 WATER
821626-3 98PRDA-132GW 10/26/98 WATER
821626-4 98PRDA-101GW 10/26/98 WATER
821626-5 98PRDA~135GW 10/26/98 WATER
————— TOTALS —————
MATRIX # SAMPLES
WATER 5

The samples from this project will be disposed of in thirty (30) days
from the date of the report. If an extended storage period is required,
please contact our sample control department before the scheduled

disposal date.



OU-B 31998

MultiChem

ANC
SUB

MAS - Renton
MAS - Anchorage
Subcontract

MAS I.D. # 8216286

ANALYTICAL SERVICES
ANALYTICAL SCHEDULE

CLIENT WOODWARD-CLYDE CONSULTANTS

PROJECT # £9408U-5700

PROJECT NAME : OUB GW MONITORING, FT. RICHARDSON

ANALYSIS TECHNIQUE REFERENCE LAB

VOLATILE ORGANIC COMPOUNDS GCMS EPA 8260A R



OuU-B 31999

MAS I.D. 4 321525 MultiChem
ANALYTICAL SERVICES
VOLATILE ORGANICS ANALYSIS
DATA SUMMARY
CLIENT . WOODWARD-CLYDE CONSULTANTS DATE SAMPLED  : N/A
PROJECT # : £9408U-5700 DATE RECEIVED : N/A
PROJECT NAME : OUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD  : 3260A DILUTION FACTOR : 1
COMPCUNDS RESULTS

DICHLORCDIFLUCRCMETHANE
CHLORCMETHANE

VINYL CHLORIDE
BROMOMETHANE  +evvunrnnn.
CHLORCETHANE
TRICHLCROFLUORCMETHANE
1,1-DICHLORCETHENE  ....
METHYLENE CHLORIDE
TRANS-1, 2-DICHLORCETHENE
1,1-DICHLOROETHANE  ....
CHLORCFORM
CIS-1,2-DICHLORCETHENE
BROMOCELORCMETHANE = . ...
2, 2-DICHLOROPROPANE

1,1, 1-TRICHLORCETHANE
1,2-DICHLOROETHANE  ....
1, 1-DICHLOROPRCPENE
CARBON TETRACHLORIDE
BENZENE  +vvvvvinnnnnnn.
DIBROMOMETHANE

1, 2-DICHLOROPROPANE
TRICHLORCETHENE  .......
BROMODICHLORCMETHANE
CIS-1, 3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
TOLUENE

1, 2-DIBROMOETHANE (EDB)

1, 3-DICHLOROPROPANE
CHLORCDIBROMOMETHANE
TETRACHLOROETHENE  .....
1,1, 1, 2-TETRACHLOROETHANE
CHLORCBENZENE
ETHYLBENZENE  «©...nvn...
BROMCFORM

STYRENE

TOTAL XYLENES  .........
1,1,2, 2-TETRACHLOROETHANE




OU-B 32000

MultiChem

MAS I.D. ¥ 3z156z% ANALYTICAL SERVICES

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY
CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PROJECT # : £9408U-5700 DATE RECEIVED : N/A
PROJECT NAME : OUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8260A DILUTION FACTCR : 1
COMPQUNDS RESULTS
1,2,3-TRICHLOROPRCPANE ... .ivvrvnrnnnnnnnn. <1
ISCPROPYLBENZENE <1
BROMCBENZENE <1
N-PROPYLBENZENE ..ttt ittt tnnnnennnnnnean <1l
2~-CHLOROTOLUENE <1
4-CHLOROTQLUENE <1
1,3,5-TRIMETHYLBENZENE ... ..iinernnnnnnn. <1l
TERT-BUTYLBENZENE <1
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE . ...ttt it innneennnnn <1
1,3-DICHLOROBENZENE <2
1, 4-DICHLCRCBENZENE <2
P-ISOPROPYLTOLUENE .ttt iittt it ietitneeeenn <2
1,2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBRCMC~-3-CHLORCPRCPANE . .............. <3
1,2, 4-TRICHLCRCBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE . ... ittt ittt it <3
1,2,3-TRICHLORCBENZENE <5
SURRCGATE PERCENT RECOVERY LIMITS

1,2-DICHLOROETHANE-D4 69 64 - 145
TOLUENE-DB ittt ittt ittt it ieeeennn 100 89 - 110

BROMOFLUORCBENZENE 94 82 - 112



OuU-B 32001

o
MAS T.32. % 327525-1 MultiChem
ANALYTICAL SERVICES
VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : 4OODWARD-CLYDE CONSULTANTS DATE SAMPLED  : 10/26/98
PROJECT % . £9408U-5700 DATE RECEIVED : 10/27/98
PROJECT NAME : OUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. . 98PRDA-116GW DATE ANALYZED : 11,/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD . 3260A DILUTION FACTOR : 1
COMPOUNDS RESULTS
DICELORODIFLUCRCMETHANE . .'vvenennnnen... <1
CHLOROMETHANE <5
VINYL CHLORIDE <1
BROMOMETHANE v evevveeeeeeee e, <1
CHLOROETHANE <1
TRICHLOROFLUORCMETHANE <1
1, 1-DICHLORCETHENE @ euveneennnnnennns, <1
METHYLENE CHLORIDE <5
TRANS-1, 2-DICHLOROETHENE <1
1, 1-DICHLORCETHANE s vvevevmenemnennannns. <1
CHLOROFORM 1<1
CIS-1, 2-DICHLOROETHENE <1
BROMOCHLOROMETHANE .« ovveeeeeeenannnnnns <1
2, 2-DICHLOROPROPANE <1
1,1, 1-TRICHLOROETHANE <1
1, 2°DICHLOROETHANE  +ooo'voneenanannnnn., <1
1, 1-DICHLOROPROPENE <1
CARBON TETRACELORIDE <1
BENZENE  « v vneveeme et et e e <1
DIBROMOMETHANE <1
1, 2-DICHLOROPROPANE <1
TRICHLOROETHENE  +.veveeeeeeennnanennn, <1
BROMODICHLORCME THANE <1
CIS-1,3-DICHLOROPROPENE <3
TRANS-1, 3-DICHLOROPROPENE . vvennnnnnn... <3,
1,1, 2-TRICHLOROETHANE <1
TOLUENE <1
1, 2-DIBROMOETHANE (EDB)  +rvovervneennnnnnns. <1
1, 3-DICHLOROPROPANE <1
CHLORODIBROMOMETHANE <2
TETRACHLOROETHENE  « v e v v veveeeneeeen s, <1
1,1,1, 2-TETRACHLOROETHANE <1
CHLOROBENZENE <1
ETHYLBENZENE  «uveventeneeneaneaeaneannn, <1
BROMOFORM <3
STYRENE <1
TOTAL XYLENES  wrvevveneseanemn e, <1

1,1,2,2-TETRACHLOROCE THANE <1



OU.B 32002

MultiChem

MAS I.D. # 3Z1325-1 ANALYTICAL SERVICES

VOLATILE QRGANICS ANALYSIS
DATA SUMMARY

CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/26/98
PROJECT # : E9408U-5700 DATE RECEIVED : 10/27/98
PROJECT NAME : QUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDA-116GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8260A DILUTION FACTCR : 1
COMPOUNDS RESULTS
1,2, 3-TRICHLOROPROPENE oo ioeeeee e, <1
ISOPROPYLBENZENE <1
BROMOBENZENE <1
N-PROPYLBENZENE @ vrimit e enennnnn., <1
2-CHLORQTOLUENE <1
4-CHLOROTOLUENE <1
1,3, 5-TRIMETHYLBENZENE .. .¢.ivivneennnnnn... <1
TERT-BUTYLBENZENE <1
1,2, 4-TRIMETHYLBENZENE <1
SEC~BUTYLBENZENE & vvveveimrnneeeennnnnns <1
1, 3-DICHLOROBENZENE <2
1, 4-DICHLOROBENZENE <2
P-ISOPROPYLTOLUENE  tvvevivemennemeennnns <2
1, 2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBROMO-3-CHLOROPROPANE . ..vvvvunnnn... <3
1,2, 4-TRICHLOROBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE  vevevvveseeeenennnnn.. <3
1,2,3-TRICHLOROBENZENE <5
SURROGATE PERCENT RECOVERY LIMITS
1, 2-DICHLOROETHANE -D4 69 64 - 145
TOLUENE=DB v eveemnnnees s e enneneeneannn 98 89 - 110

BROMOFLUORCBENZENE 96 82 - 112



OU-B 32003

MAS I.D. % 321526-2 MultiChem

ANALYTICAL SERVICES
VOLATILE ORGANICS ANALYSIS
‘DATA SUMMARY

CLIENT : NOODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/26/98
PROJECT # : Z9408U-5700 DATE RECEIVED : 10/27/98
PROJECT NAME : QUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDA 102GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 32607 DILUTICN FACTCR : 1
COMPQUNDS RESULTS
DICHLCRODIZFLUCRCOMETHANE .. ...ittviinnennnnns <1

CHLORCMETHANE <5

VINYL CHLORIDE <1

BROMOMETHANE .. ...t ittt tenennnnnonnnanss <1

CHLCRCETHANE <1
TRICHLCROFLUORCMETHANE <1

1,1-DICHLOROETHENE ...t titiitnit it tnnnnnnns <1

METHYLENE CHLORIDE <5

TRANS-1, 2-DICHLORCETHENE <1

1,1-DICHLORCETHANE ...ttt titnernnenononnann <1

CHLORQFORM <1
CIS-1,2-DICHLORCETHENE <1

BROMOCHLOROMETHANE ...ttt tvrnennnnnacocnnns <1
2,2-DICHLOROPROPANE <1

1,1, 1-TRICHLOROETHANE <1

1,2-DICHLOROETHANE .+ttt entvnoennonnnnnnns <1
1,1-DICHLOROPRCPENE <1

CARBON TETRACHLCRIDE <1

BENZENE L ittt ittt ittt iiteiiiee s <1

DIBROMCME THANE <1
1,2-DICHLORCPROPENE <1

TRICHLCRCETHENE @ ... it ittt inneeennnennnnn <1
BRCMODICHLORCMETHANE <1

CIS-1, 3-DICHLOROPROPENE <3

TRANS-1, 3-DICHLCRCPROPENE  ........cc0uveeen. <3
1,1,2~-TRICHLOROCETHANE <1

TOLUENE <1
1,2-DIBROMOETHANE (EDB} ..ttt nnennnn. <1

1, 3-DICHLORCPROPANE <1
CHLORODIBRCMCMETHANE <2

TETRACHLCRCETHENE ...ttt rrnnenneeennennnnns <1
1,1,1,2-TETRACHLOROETHANE <1

CHLORCBENZENE <1

ETHYLBENZENE ...ttt ittt irennstnnnnnnnnes <1

BRCMOFORM <3

STYRENE <1

TOTAL XYLENES @ ..ttt ittt i tnnneeennns <1l

1,1,2,2-TETRACHLOROETHANE 4



OU-B 32004

MultiChem

MAS I.D. ¥ 32156256-2 ANALYTICAL SERVICES

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WOCDWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/26/98
PROJECT # : E9408U-5700 DATE RECEIVED : 10/27/98
PROJECT NAME : QOUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDA 102GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOCD : 3260A DILUTION FACTOR : 1
CCMPOUNDS RESULTS
1,2,3-TRICHLORCPROPANE .. ¢t tvtvennneennnnas <1
ISOPROPYLBENZENE <1l
BROMOBENZENE <1l
N-PROPYLBENZENE ...\ itittinninnnnnenannennss <1
2-CHLORCTCLUENE <1
4-CHLOROTOLUENE <1l
1,3, 5-TRIMETHYLRENZENE . ... .ttt enennnnn <1
TERT-BUTYLBENZENE <1
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE ...t iiiiiiinnrnneennnnnn <1
1,3-DICHLOROBENZENE <2
1,4-DICHLOROBENZENE <2
P-ISOPROPYLTOLUENE . .ititiiinninennnnnennns <2
1,2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBRCMO-3-CHLCROPROPANE  .........000... <3
1,2,4-TRICHLORCBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE ... .t iiiiiniinnnnneenns <3
1,2,3-TRICHLORCBENZENE <5

SURROGATE PERCENT RECOVERY LIMITS
1,2-DICHLOROETHANE-D4 70 64 - 145
TOLUENE-D8 ..ttt ittt ittt tnieenacnnns 99 89 - 110

BROMOFLUQROBENZENE 97 82 - 112



OU-B 32005

MBS .3, ¢ 321526-3 MultiChem
ANALYTICAL SERVICES
VOLATILE QRGANICS ANALYSIS
DATA SUMMARY
CLIZNT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/26/98
PROJECT # : £8408U-5700 DATE RECEIVED : 10/27/98
PROJECT NAME : CUB GW MONITCORING DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDA-132GW DATE ANALYZED ; 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8260A DILUTION FACTCR : 1
COMPCUNDS RESULTS
DICHLORODIFLUCRCMETHANE ..ttt ittt i eeennnnn. <1l
CHLOROMETHANE <5
VINYL CHLCRIDE <1
BROMOME THANE .ttt ittt ettt ettt nenesnsennen <1l
CHLORCETHANE <1l
TRICHLORCFLUCRCMETHANE <
1, 1-DICHLOROETHENE . ittt ittt ittt nnneennennn <1l
METHYLENE CHLORIDE <5
TRANS-1, 2-DICHLOROETHENE <1
1,1-DICHLORCETHANE ...ttt ittt iteennnnns <1l
CHLORCFORM <1
CIS-1,2-DICHLORCETHENE <1
BROMOCHLOROME THANE i i ittt e ettt et neesenenes <1l
2,2-DICHLCROPRCPANE <1
1,1,1-TRICHLOROETHANE <1l
1,2-DICHLOROETHANE .. ittt ittt et ieeennennn <1l
1, 1-DICHLCROPRCPENE <1l
CARBCN TETRACHLCRIDE <1l
BENZENE ittt ittt ittt e oeneneneossesesnenenns <1l
DIBRCMCOMETHANE <1l
1,2-DICHLCROPRCPANE <1
TRICHLORCETHENE ..t ittt ittt ittt it nsnnnnnns <1
BROMODICHLORCMETHANE <1l
CIS-1,3-DICHLOROPROPENE <3
TRANS-1, 3-DICHLOROPROPENE vttt i vt vt eeeeennn <3
1,1,2-TRICHLORQETHANE <1
TOLUENE <1
1,2-DIBROMOETHANE (EDB) v vttt ittt neeennneenn <1l
1, 3-DICHLCROPRCPANE <1
CHLORODIBROMOMETHANE <2
TETRACHLORCETHENE i ittt it ittt tneennneennnnn <1l
1,1,1,2-TETRACHLORQOETHANE <1l
CHLOROBENZENE <1
ETHYLBENZENE sttt it i vttt teeeoeeeneeeenneens <1l
BRCMCFCRM <3
STYRENE <1
TOTAL XYLENES ittt ittt ittt tenennnnennnes <1l

1,1,2,2-TETRACHLOROCETHANE 4



OuU-B 32006

MultiChem

MAS I.D. # 321528-23 ANALYTICAL SERVICES

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY
CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/26/98
PROJECT # : £9408U-5700 DATE RECEIVED : 10/27/98
PROJECT NAME : OUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDA-132GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS ¢ ug/L
EPA METHOD : 8260A DILUTION FACTOR : 1
COMPOUNDS RESULTS
1,2,3-TRICHLOROPRCPANE ..t ivnnnnnnnnenn. <1
ISCPROPYLBENZENE <1l
BRCOMCBENZENE <1
N-PROPYLBENZENE & ittt ttttteeenennneennnnn, <1
2-CHLOROTOLUENE <1
4-CHLOROTOLUENE <1l
1,3, 5-TRIMETHYLBENZENE .. ivtvvninneenennnn <1
TERT-BUTYLBENZENE <1
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE .ttt ttitinnnneennneennnns <1
1, 3-DICHLOROBENZENE <2
1,4-DICHLOROBENZENE <2
P-ISOPROPYLTOLUENE .t ittt iinnrnnamenennnnns <2
1,2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBROMO-3-CHLOROPROPANE .. evvvennnnnn. <3
1,2,4-TRICHLOROBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE ...t itvmnnnnnnnnennnnns <3
1,2,3-TRICHLOROBENZENE <5
SURROGATE PERCENT RECOQVERY LIMITS

1,2-DICHLORCETHANE-D4 70 64 - 145
TOLUENE-D8 .. ittt ittt inenennennnnneneens 99 89 - 110

BROMOFLUORORENZENE 98 82 - 112



OuU-B 32007

MAS I.D. % 321526-4 MultiChem
ANALYTICAL SERVICES
VOLATILE ORGANICS ANALYSIS
DATA SUMMARY
CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED  : 10/26/98
PROJECT # . 29408U-5700 DATE RECEIVED : 10/27/98
PROJECT NAME : CUB GW MONITCRING DATE EXTRACTED : N/A
CLIENT I.D. . 93PRDA-101GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 8260A DILUTION FACTCR : 1
CCMPQUNDS RESULTS
DICHLORODIFLUCROMETHANE . ovoveennnn... <1
CHLOROMETHANE <5
VINYL CHLORIDE <1
BROMOMETHANE oo e e <1
CHLORCETHANE <1
TRICHLOROFLUORCMETHANE <1
1,1-DICHLCOROETHENE . ittt it tteteeeneeeneenes <1l
METHYLENE CHLCRIDE <5
TRANS-1,2-DICHLORQETHENE <1
1, 1-DICHLOROETHANE v vevnesneeeeananns <1
CHLOROFORM <1l
CIS-1, 2-DICHLCOROETHENE 6
BROMOCHLORCMETHANE L it e i ittt e teeennensnnns <1l
2,2-DICHLCROPRCPANE <1l
1,1, 1-TRICHLORCE THANE <1
1,2-DICHLORCETHBANE & ittt ittt st v esnennnnns <1l
1,1-DICHLOROPROPENE <1
CARBON TETRACHLCRIDE <1l
BENZENE i ittt it ittt ateeeeeoneenceneeneaenas <1l
DIBROMOMETHANE <1l
1,2-DICHLCROPROPANE <1l
TRICHLORCETHENE .. ittt ietmt st eenenennnns 29
BRCMCDICHLCORCMETHANE <1l
CIS-1,3-DICHLOROPRCPENE <3
TRANS-1, 3-DICHLOROPROPENE ... ... evnvnn. <3
1,1,2-TRICHLOROCETHANE <1l
TOLUENE <1l
1,2-DIBROMOETHANE (EDB)  +eevreennnnnnn. <1
1,3-DICHLOROPROPANE <1
CHLOROD IBROMOMETHANE <2
TETRACHLORCETHENE &ttt ittt e ee ittt teennnnnns <1l
1,1,1,2-TETRACHLORCETHANE <1l
CHLORCBENZENE <1
ETHYLBENZENE it ittt ittt it s seensnonnnnes <1
BRCMOFORM <3
STYRENE <1
TOTAL XKYLENE S ottt ittt ittt nseseneceosonnsan <1

1,1,2,2-TETRACHLOROETHANE 29



OU-B 32008

MultiChem

MAS I.D. # 321526-4 ANALYTICAL SERVICES

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT i WOCDWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/26/98
PROJECT # : £9408U-5700 DATE RECEIVED : 10/27/98
PROJECT NAME : OQOUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. ¢ 98PRDA-101GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 3260A DILUTION FACTOR : 1
COMPOUNDS RESULTS
1,2,3-TRICHLCROPROPANE  ........ciiiiinnnnnn <1
ISOPROPYLBENZENE <1l
BROMOBENZENE <1
N=PROPYLBENZENE ...ttt iiiine e <1l
2-CHLOROTOLUENE <1
4-CHLOROTOLUENE <1l
1,3,5-TRIMETHYLBENZENE .. ...t iitieennnnnnn <1
TERT-BUTYLBENZENE <1
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE . ...ttt tntninnnneenennans <1
1,3-DICHLOROBENZENE <2
1,4-DICHLOROBENZENE <2
P-ISOPROPYLTOLUENE .. tiuiiiiinnnnnaesnnnns <2
1, 2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBROMO-3-CHLOROPROPANE  ............... <3
1,2,4-TRICHLOROBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE ... ...t trtternninoonnns <3
1,2,3-TRICHLOROBENZENE <5

SURRCGATE PERCENT RECOVERY LIMITS
1,2-DICHLOROETHANE-D4 70 64 — 145
TOLUENE-D8 ..ttt iiiitientinetenensnnononnnns 98 89 - 110

BROMOFLUOROBENZENE 95 82 - 112



OU-B 32009

MAS I.D. # 321826-53 M‘lﬂthhem
ANALYTICAL SERVICES
VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/26/98
PROJECT # : E9408U-5700 DATE RECEIVED : 10/27/98
PROJECT NAME : OUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : 38PRDA-135GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 82607 DILUTION FACTOR : 1
CCMPOUNDS RESULTS
DICHLORODIFLUORCMETHANE ... .i'iirrvnennnnn.. <1

CHLOROME THANE <5

VINYL CHLORIDE <1

BROMOMETHANE v ittt teteiieeieneeeininnnnn <1

CHLORCETHANE <1
TRICHLOROFLUORCMETHANE <1

1, 1-DICHLORQCETHENE  tivi it ittiinereennnnnnn <1

METHYLENE CHLORIDE <5
TRANS-1,2-DICHLOROETHENE <1

1,1-DICHLOROETHANE .t ivttteveiiieiinnnnnnn. <1

CHLOROFORM <1
CIS-1,2-DICHLOROETHENE <1

BROMOCHLOROMETHANE ..t ivvvetiieieieneeennnn <1
2,2-DICHLORCPROPANE <1

1,1, 1-TRICHLORCETHANE <1

1,2-DICHLOROETHANE ...t tvnveiniiiinenannnn <1

1, 1-DICHLOROPROPENE <1

CARBON TETRACHLORIDE <1

BENZENE it ittte ittt ettt e <1

DIBROMOMETHANE <1

1, 2-DICHLOROPROPANE <1

TRICHLOROETHENE ..ttt et tnitiniiennnnnnns <1
BROMCODICHLORCMETHANE <1

CIS-1, 3-DICHLOROPROPENE <3
TRANS-1,3-DICHLOROPROPENE  ...........vuuun. <3

1,1, 2-TRICHLORCETHANE <1

TOLUENE <1
1,2-DIBROMOETHANE (EDB)  .......uv.... ceeee... <1

1, 3-DICHLOROPROPANE <1

CHLCRODIBROMOME THANE <2

TETRACHLOROETHENE  ...vvvrvnnn... e <1
1,1,1,2-TETRACHLOROETHANE <1

CHLOROBENZENE <1

ETHYLBENZENE ¢t ittt ttiee et iietneeennnnnns <1

BROMOFORM <3

STYRENE <1

TOTAL XYLENES ittt ttttentie et ennnnnnnn. <1

1,1,2,2-TETRACHLOROCETHANE <1



OU-B 32010

MultiChem

MAS I.D. # 321626-3 ANALYTICAL SERVICES

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/26/98
PROJECT # : E9408U-5700 DATE RECEIVED : 10/27/98
PROJECT NAME : QUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDA-135GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 82607 DILUTICN FACTOR : 1
CCOMPOUNDS RESULTS
1,2,3-TRICHLORCPROPANE ... vviiiiinnnnnnnnn <1l
ISCPROPYLBENZENE <1
BROMOBENZENE <1
N=-PROPYLBENZENE ... ...ttt innnnnnns <1
2-CHLOROTOLUENE <1
4-CHLORCTOLUENE <1
1,3,5-TRIMETHYLBENZENE  .......tiiunennennnn <1
TERT-BUTYLBENZENE <1l
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE ..ttt iiit it tnnnneennennns <1l
1, 3-DICHLOROBENZENE <2
1,4-DICHLOROBENZENE <2
P-ISOPROPYLTOLUENE ...ttt titinnnnnennnsenn <2
1, 2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBRCMO-3-CHLORQPROPANE  ............... <3
1,2,4-TRICHLOROBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE ...ttt viinmneaacsonans <3
1,2,3-TRICHLCROBENZENE <5

SURRQCGATE PERCENT RECCOVERY LIMITS
1,2-DICHLOROETHANE-D4 70 64 - 145
TOLUENE-DB ..ottt ittt it iiiianeanns 97 89 - 110

BROMOFLUCROBENZENE 97 82 - 112



MAS I.D. # 321626

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

OU-B

32011

MultiChem

ANALYTICAL SERVICES

CLIENT : WOODWARD-CLYDE CONSULTANTS SAMPLE I.D. # BLANK
PROJECT # : E9408U-5700 DATE EXTRACTED N/A
PROJECT NAME : OUB GW MONITORING DATE ANALYZED 11/08/98
SAMPLE MATRIX : WATER UNITS ug/L
EPA METHOD : 8260A
DUP. DUP
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC SAMPLE REC. RPD
1, 1-DICHLOROETHENE <1.00 50.0 61.7 123 N/A N/A N/A
BENZENE <1.00 50.0 60.4 121 N/A N/A N/A
TRICHLOROETHENE <1.00 50.0 42.8 86 N/A N/A N/A
TOLUENE <1.00 50.0 52.7 105 N/A N/A N/A
CHLOROBENZENE <1.00 50.0 60.7 121 N/A N/A N/A

CONTROL LIMITS % REC. RPD
1,1-DICHLORCETHENE 55 - 148 20
BENZENE 79 - 133 20
TRICHLOROETHENE B3 - 124 20
TOLUENE 83 - 131 20
CHLOROBENZENE 80 - 140 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
1,2-DICHLOROETHANE-D4 70 N/A 64 — 145
TOLUENE-D8 100 N/A 89 - 110
BROMOFLUORCBENZENE 95 N/A 82 - 112



OU-B 32012

MAS I.D. ¥ 321626 MultiChem

ANALYTICAL SERVICES
VOLATILE ORGANICS ANALYSIS
QUALITY CONTRCL DATA

CLIENT : WOODWARD-CLYDE CONSULTANTS SAMPLE I.D. # : 821626-1
PROJECT # ¢ E9408U-5700 DATE EXTRACTED : N/A
PROJECT NAME : QUB GW MONITORING DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8260A
DUP DUP
SAMPLE SPIKE SPIKED % SPIKED %

COMPQUNDS RESULT ADDED RESULT REC SAMPLE REC RPD
1, 1-DICHLOROETHENE <1.00 50.0 63.5 127 63.4 127 0
BENZENE <1.00 50.0 63.2 126 62.2 124 2
TRICHLORCETHENE <1.00 50.0 45.1 90 44.2 88 2
TOLUENE <1.00 50.0 52.6 105 53.0 106 1
CHLORCBENZENE <1.00 50.0 60.1 120 59.9 120 0

CONTROL LIMITS % REC. RPD
1,1-DICHLORCETHENE 49 - 157 20
BENZENE 72 - 138 20
TRICHLOROETHENE 77 - 134 20
TOLUENE 82 - 135 20
CHLORCBENZENE 72 - 138 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
1, 2-DICHLORQCETHANE-D4 69 70 64 - 145
TOLUENE-D8 96 99 89 - 110

BROMOFLUORCBENZENE 95 96 82 - 112



OU-B 32013
o
MAS I.D. # 821629 MultiChem
ANALYTICAL SERVICES
SAMPLE CROSS REFERENCE SHEET
CLIENT : WOODWARD-CLYDE CONSULTANTS

PROJECT # : E9408U-5700
PROJECT NAME : OUB GW MONITORING, FT. RICHARDSON

MAS # CLIENT DESCRIPTION DATE SAMPLED MATRIX
821629-1 98PRDA-120GW 10/28/98 WATER
821629-2 98PRDA-112GW 10/28/98 WATER
821629-3 98PRDA-113GW 10/28/98 WATER
821629-4 98PRDA-103GW 10/28/98 WATER
821629-5 98PRDA-136GW 10/27/98 WATER
————— TOTALS —--——-
MATRIX _# SRMPLES
WATER 5

The samples from this project will be disposed of in thirty (30) days
from the date of the report. If an extended storage period is required,
please contact our sample control department before the scheduled
disposal date.



OU-B 32014

MAS I.D. % 821629 MultiChem

ANALYTICAL SERVICES
ANALYTICAL SCHEDULE

CLIENT : WOODWARD-CLYDE CONSULTANTS
PROJECT # : E9408U-5700
PROJECT NAME : OUB GW MONITORING, FT. RICHARDSON

ANALYSIS TECHNIQUE REFERENCE LAB
VOLATILE ORGANIC COMPOUNDS GCMS EPA 8260A R
R MAS - Renton

ANC
SUB

MAS - Anchorage
Subcontract



ouU-B 32015

MAS I.D. # 821629 MultiChem

ANALYTICAL SERVICES
 CASE NARRATIVE

CLIENT : WOODWARD-CLYDE CONSULTANTS
PROJECT # : E9408U-5700
PROJECT NAME : OUB GW MONITORING, FT. RICHARDSON

The following anomaly was associated with the preparation and/or analysis of
the samples in this accession:

The 22.8 percent difference (%D) for the continuing calibration verification
(CCV) compound 1,2-dichloropropane exceeded the method stated limit of +/-20%
in the CCV standard analyzed on November 8, 1998. This anomaly indicated a
potential high bias for this compound. Since positive results for 1,2-
dichloropropane were not detected above the reporting limit in any of the
associlated samples, no further corrective action was performed.

All other associated guality assurance/quality control (QA/QC) parameters
were within established MultiChem control limits.



OoU-B 32016

MAS I.D. # 821629 MultiChem

ANALYTICAL SERVICES
VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : N/a
PROJECT # : ES9408U-5700 DATE RECEIVED : N/A
PROJECT NAME : QUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : METHCD BLANK DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8260A DILUTION FACTOR : 1
COMPOUNDS RESULTS
DICHLORODIFLUOROMETHANE . ....vvmnnnennnn.. <1

CHLOROMETHANE <5

VINYL CHLORIDE <1

BROMOMETHANE ittt ittt tte ettt eiieeeennnnn <1

CHLOROETHANE <1
TRICHLOROFLUOROMETHANE <1

1,1-DICHLOROETHENE ..t tiieiiteiinnennennns <1

METHYLENE CHLORIDE <5

TRANS-1, 2-DICHLORQETHENE <1

1, 1-DICHLOROCETHANE .t iittiieieeeneennnennns <1

CHLOROFORM <1
CIS-1,2-DICHLOROCETHENE <1

BROMOCHLOROMETHANE vttt e tieeioeeieeeenennns <1

2, 2-DICHLORCPROPANE <1

1,1, 1-TRICHLOROCE THANE <1

1,2-DICHLOROETHANE .ttt vtivesteeenneenennns <1

1, 1-DICHLORQOPROPENE <1

CARBON TETRACHLORIDE <1

BENZENE ottt ttve ittt ittt <1

DIBROMOMETHANE <1

1, 2-DICHLOROPROPANE <1

TRICHLOROETHENE .t ittt it ittt eieeeenennnnns <1

BROMODICHLOROME THANE <1

CIS-1, 3-DICHLOROPROPENE <3
TRANS-1,3-DICHLOROPROPENE  ....vvvvnnnennnnnn <3
1,1,2-TRICHLOROETHANE <1

TOLUENE <1
1,2-DIBROMOETHANE (EDB) ... vvivvnmnnnnnnnn. <1

1, 3-DICHLOROPROPANE <1
CHLORODIBROMCMETHANE <2

TETRACHLORCETHENE i iitit i iieeieeerseennnnn <1
1,1,1,2-TETRACHLOROETHANE <1

CHLOROBENZENE <1

ETHYLBENZENE  + ottt tiieneitteeneeennennnnnn <1

BROMOFORM <3

STYRENE <1

TOTAL XYLENES ottt tettnnninetieiie e i <1

1,1,2,2-TETRACHLORCETHANE <1



OU-B 32017

MAS I.2. % 321520 MultiChem

ANALYTICAL SERVICES
VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

LIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PRQJECT # : £9408U-5700 DATE RECEIVED : N/A
PROJECT NAME : OUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD 1 3260A DILUTION FACTOR : 1
COMPOUNDS RESULTS
DICHLORCDIFLUCRCMETHANE vttt iinennnnenn. <1

CHLOROMETHANE <5

VINYL CHLORIDE <1

BROMOMETHANE o ettt it ittt et et ee e et e eeieeeen <1

CHLORQETHANE <1

TRICHLOROFLUORCME TEANE <1

1, 1-DICHLOROETHENE  + v viviemieemneennnnnnnn <1

METHYLENE CHLORIDE <5

TRANS-1, 2-DICHLOROETHENE <1

1, 1-DICHLOROCETHANE v\ttt ttte e erinennnneens <1

CHLORCFORM <1
CIS-1,2-DICHLORQCETHENE <1

BROMOCHLOROMETHANE  t vt vttt tineneinnnennns <1
2,2-DICHLORCPROPANE <1

1,1, 1-TRICHLOROETHANE <1

1,2-DICHLORQOETHANE ...t ttieettinnnnnnnnennn <1

1, 1-DICHLORQPROPENE <1

CARBON TETRACHLORIDE <1

BENZENE 4 ittt ttntee e ntnneeesennneeenneenns <1

DIBROMOMETHANE <1

1, 2-DICHLORQOPROPANE <1

TRICHLORCETHENE vttt eee e innnnennnenennnns <1
BRCMODICHLORCMETHANE <1
CIS-1,3-DICHLOROCPROPENE <3
TRANS-1,3-DICHLOROPRCOPENE . ..ivvvvvnennnn. <3
1,1,2-TRICHLOROETHANE <1

TOLUENE <1
1,2-DIBROMOETHANE (EDB)  t'tviierinnnnnnnnnnn <1

1, 3-DICHLOROPROPANE <1
CHLORODIBROMOMETHANE <2

TETRACHLOROETHENE &t vv vttt tmnnnennnnnnnnenn <1
1,1,1,2-TETRACHLOROETHANE <1

CHLOROBENZENE <1

ETHYLBENZENE v v e vevenennnnneenneennnnnnnnn <1

BROMOFORM <3

STYRENE <1

TOTAL XYLENES 4 ittt ittt itinnnennneennnnens <1

1,1,2,2-TETRACHLORCETHANE <1



OuU-B 32018

MultiChem

MAS I.D. # 3Z135Z¢ ANALYTICAL SERVICES

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY
CLIENT : #CODWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PROJECT # : £9408U-5700 DATE RECEIVED : N/A
PROJECT NAME : CUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 3260A DILUTION FACTOR : 1
COMPQUNDS RESULTS
1,2,3-TRICHLOROPROPANE  +.vvvnnnnnnennnnnn <1
ISOPRCPYLBENZENE <1
BROMOBENZENE <1
N-PROPYLBENZENE  +oevevtveennennnnnnnnnnnnns <1
2-CHLORCTCOLUENE <1
4-CHLORQOTOLUENE <1
1,3,5-TRIMETHYLBENZENE  ...iueneennnnnnnnnn. <1
TERT-BUTYLBENZENE <1
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE . ttttvtennrmnanennennnnnnn <1
1, 3-DICHLOROBENZENE <2
1, 4-DICHLOROBENZENE <2
P-ISOPROPYLTOLUENE  tttveteennnrnnanennnennn <2
1,2-DICHLCOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBROMO-3-CHLOROPROPANE  ............... <3
1,2, 4-TRICHLOROBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE .t evtvvnnennnnnannennn <3
1,2,3-TRICHLOROBENZENE <5
SURRCGATE PERCENT RECOVERY LIMITS

1, 2-DICHLOROETHANE-D4 69 64 - 145
TOLUENE=D8 & ttttnentenneieanesenesnnnnnns 100 89 - 110

BROMCFLUCRCBENZENE 94 82 - 112



OuU-B 32019

MAS I.D. % 321520-1 MultiChem

ANALYTICAL SERVICES
VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIZNT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/28/98
PROJECT # ¢ £9408U-5700 DATE RECEIVED : 10/28/98
PROJECT NAME : QUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDA~120GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : B260A DILUTION FACTCR : 1
COMPOUNDS RESULTS
DICHLORODIZFLUCRCMETHANE ...ttt iinnnennns <1

CHLOROMETHANE <5

VINYL CHLORIDE <1

BROMOMETHANE ...ttt e tie it nnnennnnns <1

CHLORCETHANE <1l
TRICHLCROFLUQORCMETHANE <1

1, 1-DICHLORCETHENE it tvtvnnnnneenneenennns <1

METHYLENE CHLCRIDE <5

TRANS-1, 2-DICHLORCETHENE <1

1,1-DICHLOROETHANE ittt iiitnnnnennnnnnnnns <1

CHLOROFORM <1
CIS-1,2-DICHLOROETHENE <1

BROMCCHLOROMETHANE .t vttt iv it tnvvnnnsesennn <1
2,2-DICHLOROPROPANE <1

1,1, 1-TRICHLCROETHANE <1

1,2-DICHLORCETHANE  ........citiiiininennnnnnn <1
1,1-DICHLCRCPRCPENE <1

CARBON TETRACHLORIDE <1

BENZENE .. ittt it iit e innetineenonanensennns <1l

DIBROMOMETHANE <1
1,2-DICHLOROPROPANE <1

TRICHLORCETHENE ... ..ttt ittt it 12
BRCMODICHLCRCMETHANE <1
CIS-1,3-DICHLCROPROPENE <3

TRANS-1, 3-DICHLOROPROPENE  ................. <3
1,1,2-TRICHLCRCETHANE <1

TOLUENE <1
1,2-DIBROMOETHANE (EDB) .+ vttivn i innnennnnns <1
1,3-DICHLOROPROPANE <1
CHLCRODIBROMOMETHANE <2

TETRACHLORCETHENE .. ... .0ttt ininnnnans <1
1,1,1,2-TETRACHLOROETHANE <1l

CHLCROBENZENE <1

ETHYLBENZENE ottt ittt ittt ineeneeennnennns <1

BROMOFORM <3

STYRENE <1l

TOTAL XYLENES .t vt it titnt it intinneeneenans <1

1,1,2,2-TETRACHLCRCETHANE 120



OU-B 32020
MultiChem
MAS I.D. # 322329-1 ANALYTICAL SERVICES

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED ¢ 10/28/98
PRCOJECT # : E9408U-5700 DATE RECEIVED : 10/28/98
PROJECT NAME : QUB GW MONITCRING DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDA-120GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8260A DILUTICN FACTOR : 1
COMPQUNDS RESULTS
1,2, 3-TRICHLORCPROPANE ... iiiiinnennennnnn <1
ISOPROPYLBENZENE <1
BROMOBENZENE <1
N-PROPYLBENZENE ..t itittinntineneennnnenns <1
2-CHLCRCTQLUENE <1
4-CHLORCTOLUENE <1
1,3,5-TRIMETHYLBENZENE  .....c.ititiiinennnnn <1
TERT-BUTYLBENZENE <1
1,2, 4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE . ........ ittt initnnnnnnn. <1l
1,3-DICHLOROBENZENE <2
1, 4-DICHLOROBENZENE <2
P-ISOPROPYLTOLUENE ... ..ttt iiennnnneennenns <2
1,2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBROMC-3-CHLOROPRCPANE  ..........0vn.. <3
1,2,4-TRICHLOROBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE . ...t iitiiiiinennnennnns <3
1,2, 3-TRICHLOROBENZENE <5

SURROGATE PERCENT RECOVERY LIMITS
1,2-DICHLOROETHANE~-D4 70 64 - 145
TOLUENE-D8 ...ttt iiintineinnenennnns 97 89 - 110

BRCOMOFLUOROBENZENE 95 82 - 112



OU-B 32021

MAS T.D3. % 321.529-2 MultiChem

ANALYTICAL SERVICES
VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/28/98
PROJECT + : Z9408U-5700 DATE RECEIVED : 10/28/98
PROJECT NAME : 72UB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : 38PRDA-112GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 3260A DILUTION FACTOR : 1
COMPOUNDS RESULTS
DICHLCRODIFLUCRCMETHANE .. ....ittenonneennn <1

CHLORCMETHENE <5

VINYL CHLORIDE <1

BROMOMETHAENE ...ttt i it e ien e saneaannnsss <1

CHLCROETHANE <1
TRICHLCRCFLUORCMETHANE <1

1,1-DICHLORCETHENE @ ..t vtt it innnenennnsns <1

METHYLENE CHLORIDE <5

TRANS-1, 2-DICHLCRCETHENE <1

1,1-DICHLOROCETHANE ..t vttntnennrnennnnnnns <1

CHLORCFCRM <1l
CIS-1,2-DICHLORCETHENE 4
BROMOCHLCROMETHANE ..ttt titninnrnernnnnnnn <1
2,2-DICHLOROPROPANE <1
1,1,1-TRICHLORCETHANE <1

1,2-DICHLOROETHANE .ttt it tntnrnnrnennananns <1
1,1-DICHLOROPROPENE <1

CARBON TETRACHLCRIDE <1

BENZENE ottt it ittt ittt ettt ereenesanans <1

DIBRCMOMETHANE <1
1,2-DICHLOROPROPANE <1

TRICHLOROCETHENE ...ttt ittt ennennnnns 63
BROMODICHLORCOMETHANE <1
CIS-1,3-DICHLOROPROPENE <3
TRANS-1,3-DICHLOROPROPENE ... tvvvneeannnan <3
1,1,2-TRICHLCROETHANE <1

TOLUENE <1
1,2-DIBROMOETHANE (EDB) ... itiiiiinenenennnn <1
1,3-DICHLORQCPRCPANE <1
CHLCRCODIBROMCMETHANE <2

TETRACHLORQETHENE ...ttt tnnernnncnnannssan <1
1,1,1,2-TETRACHLORCETHANE <1

CHLORCBENZENE <1

ETHYLBENZENE =+ttt ettt nnnnenonanoaoeennnsans <1

BROMOFORM <3

STYRENE <1

TOTAL XYLENES .ttt it ittt ienninnanennnneenns <1

1,1,2,2-TETRACHLCRCETHANE 130



OU-B 32022
i o MultiChem
MAS Z.D. # 32.32%9-2 ANALYTICAL SERVICES

VOLATILE QORGANICS ANALYSIS
DATA SUMMARY

CLIENT : NOODWARD-CLYDE CONSULTANTS DATE SAMPLED ¢ 10/28/98
PROJECT # : E9408U-5700 DATE RECEIVED : 10/28/98
PROJECT NAME : OUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDA-112GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 3260A DILUTICN FACTOR : 1
COMPOUNDS RESULTS
1,2,3-TRICHLCRCPROPANE ...t ieiiinnneennnn <1
ISOPROPYLBENZENE <1l
BROMOBENZENE <1l
N-PROPYLBENZENE  + it vttt tnnnareneenneennnnns <1
2~CHLCOROTOLUENE <l
4-CHLOROTOLUENE 1
1,3,5-TRIMETHYLBENZENE ...ttt <1
TERT-BUTYLBENZENE <1
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE ... .ttt innnnnreeennns <1
1,3-DICHLOROBENZENE <2
1,4-DICHLORCBENZENE <2
P-ISOPROPYLTOLUENE  ti vttt tnnnnnnneenanennns <2
1, 2-DICHLCRCBENZENE <2
N-BUTYLBENZENE <1l
1,2-DIBRCMO-3-CHLOROPROPANE  ............... <3
1,2,4-TRICHLCROBENZENE <5
NAPHTHALENE <5
HEXACHLORCBUTADIENE @ ..ttt ittt innnnnnan <3
1,2, 3-TRICHLCRCBENZENE <5

SURROGATE PERCENT RECOVERY LIMITS
1,2-DICHLCRCETHANE-D4 70 64 - 145
TOLUENE-DB ..ttt ittt iiiientianinnenenns 97 89 - 110

BROMCFLUORQOBENZENE 97 82 - 112



OuU-B 32023

MAS I.D. 4 321529-3 MultiChem

ANALYTICAL SERVICES
VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/28/98
PROJECT # : £9408U-5700 DATE RECEIVED : 10/28/98
PROJECT NAME : CUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDA-113GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 8260A DILUTION FACTCR : 1
CCMPQUNDS RESULTS
DICHLCRODIZLUCRCMETHANE ...ttt i vononnn. <1l

CHLORCOMETHANE <5

VINYL CHLORIDE <1

BROMOMETHRNE ... ittt it ittt nnnnns <1

CHLORCETHANE <1
TRICHLORCFLUORCMETHANE <1

1,1-DICHLORCETHENE ...ttt tiirnneonnnnnnnnns <1

METHYLENE CHLORIDE <5

TRANS-1, 2-DICHLORCETHENE <1

1,1-DICHLCROETHANE ... . iitiiiiiinntnennnnns <1

CHLCROFORM <1

CIS-1, 2-DICHLORCETHENE <1

BROMOCHLOROMETHANE .ot v e vvntnevenennsennnns <1

2, 2-DICHLOROPROPANE <1
1,1,1-TRICHLOROETHANE <1

1,2-DICHLORCETHANE ...t iiiiiiiiininnennnnnn <1l

1, 1-DICHLORCPROPENE <1

CARBON TETRACHLCRIDE <1

BENZENE ..ttt iiit ittt ittt nnonnonns <1l

DIBROMCMETHANE <1
1,2-DICHLORCPROPANE <1

TRICHLCROETHENE @ ..t it ittt iiiiisieetnnnns 10
BROMODICHLOROMETHANE <1
CIS-1,3-DICHLOROPROPENE <3

TRANS-1, 3-DICHLOROPROPENE ... .iieiiennnnnn. <3

1,1, 2-TRICHLORCETHANE <1

TOLUENE <1
1,2-DIBROMCETHANE (EDB) ot tvrnnnnnonnnenns <1

1, 3-DICHLOROPROPANE <1
CHLCORODIBRCMCMETHANE <2

TETRACHLCROETHENE ..., ...ttt innenoeennan <1l
1,1,1,2-TETRACHLOROCE THANE <1l

CHLCROBENZENE <1

ETHYLBENZENE ...ttt ittt iatanrooosnoannnnn <1

BROMOFORM <3

STYRENE <1

TOTAL XYLENES it ittt ittt ittt teenanennnn <1l

1,1,2,2-TETRACHLOROETHANE 56



Ou-B 32024

MultiChem

A T.3. #F 3213529-Z ANALYTICAL SERVICES

VOLATILE QORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED :10/28/98
PROJECT # : £9408U-5700 DATE RECEIVED : 10/28/98
PROJECT NAME : OUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDA-113GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD ¢ 8260A DILUTION FACTCR : 1
COMPQUNDS RESULTS
1,2,3-TRICHLOROPROPANE ...t itiiivinnnnennnn <1
ISOPROPYLBENZENE <1l
BROMOBENZENE <1
N-PROPYLBENZENE .. ... ... ... ... <1
2-CHLOROTOLUENE <1
4-CHLORQTCOLUENE <1l
1,3,5-TRIMETHYLBENZENE  ........iiuiniuneennn. <1l
TERT-BUTYLBENZENE <1
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE ... ...ttt iiiiniinnnnnnn, <1
1,3-DICHLCROBENZENE <2
1,4-DICHLOROBENZENE <2
P-ISOPROPYLTOLUENE vttt tniiieinnnnnnnesons <2
1, 2-DICHLORCBENZENE <2
N-BUTYLBENZENE <1l
1,2-DIBROMO-3-CHLOROCPRCOPANE  ..........c.u... <3
1,2,4-TRICHLCROBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE .t tveitvannnnnnonnesoas <3
1,2, 3-TRICHLCROBENZENE <S5

SURROGATE PERCENT RECOVERY LIMITS
1,2-DICHLORCETHANE-D4 70 64 - 145
TOLUENE-D8 . ittt ittt ttetiieetnannnnan 97 89 - 110

BROMOCFLUCRCBENZENE 96 82 - 112



OU-B 32025

MAS I.D. # 321529-4 MultiChem

ANALYTICAL SERVICES
VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/28/98
PROJECT = : E8408U-5700 DATE RECEIVED : 10/28/98
PROJECT NAME : CUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDA~-103GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD 1 32607 DILUTION FACTCR : 1
CCMPOUNDS RESULTS
DICHLORODIEFLUORCMETHANE ...ttt iiinneenenns <1

CHLORCMETHANE <5

VINYL CHLORIDE <1l

BROMOMETHANE ...ttt ittt ittt ennneannns <1

CHLOROETHANE <1
TRICHLOROFLUCRCMETHANE <1

1,1-DICHLOROCETHENE ...ttt enennenannas <1

METHYLENE CHLORIDE <5

TRANS-1, 2-DICHLOROETHENE 2
1,1-DICHLORCETHANE ...ttt tttitnnnnnennnnna <1

CHLOROFORM <1
CIS~1,2-DICHLORCETHENE 10
BROMOCHLORCMETHANE ... .. ..t iiiiiiniiaennnn <1

2, 2-DICHLCRCPROPANE <1
1,1,1-TRICHLORCETHANE <1

1,2-DICHLOROCETHANE ...ttt iiinineneennnnnn <1

1, 1-DICHLOROPROPENE <1

CARBON TETRACHLORIDE <1

BENZENE ..ttt it ittt ininnnnnennens <1

DIBRCMOMETHANE <1
1,2-DICHLOROPROPANE <1

TRICHLORCETHENE ..t vt ittt iiinnnnenonens 62
BROMODICHLORCMETHANE <1
CIS-1,3-DICHLOROPRCPENE <3
TRANS-1,3-DICHLORQPROPENE  ........ovuuuunnnn <3
1,1,2-TRICHLORQCETHANE <1

TOLUENE <1
1,2-DIBROMOETHANE (EDB)  .......iiiviiiinenn. <1

1, 3-DICHLOROPROPANE <1
CHLORODIBROMOMETHANE <2

TETRACHLORCETHENE ...ttt ittt iienannnnnnns <1l
1,1,1,2-TETRACHLCRCETHANE <1

CHLORCBENZENE <1

ETHYLBENZENE ... ittt ittt tenoanaaaansan <1

BROMOFORM <3

STYRENE <1

TOTAL XYLENES ...ttt ittt ittt innnns <1

1,1,2,2-TETRACHLORQCETHANE 59



Oou-B 32026

MultiChem

MAS I.D. # 3Z1:222-4 ANALYTICAL SERVICES

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED :10/28/98
PROJECT # + £9408U-5700 DATE RECEIVED : 10/28/98
PROJECT NAME : OUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. ¢ 98PRDA-103GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS ¢ ug/L
EPA METHOD 1 8260A DILUTION FACTOR : 1
CCOMPOUNDS RESULTS
1,2,3-TRICHLORCPROPANE  .......cettvvnnnnnenn. <1
ISOPROPYLBENZENE <1
BROMOBENZENE <1
N-PROPYLBENZENE &+t ittt ttnttnrnnnnnnnennnnns <1
2-CHLORCTQLUENE <1
4-CHLOROTCLUENE <1
1,3,5-TRIMETHYLBENZENE .. ...ttt inennenns <1
TERT-BUTYLBENZENE <1
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE ... .ttt ittt tinneennnnnnns <1
1,3-DICHLOROBENZENE <2
1, 4-DICHLOROCBENZENE <2
P-ISOPROPYLTOLUENE .ttt tvvvinevnreensnneenns <2
1,2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBROMO-3-CHLOROPROPANE  ........c0vvuen <3
1,2, 4-TRICHLORCBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE v v tv v vvvnnennoennnnanss <3
1,2,3-TRICHLORCBENZENE <5

SURROGATE PERCENT RECOVERY LIMITS
1,2-DICHLOROETHANE-D4 71 64 - 145
TOLUENE-D8 .ttt ittt ittt iinonnneenseennns 95 89 - 110

BROMOFLUOROBENZENE 97 82 - 112



OU-B 32027

MAS I.D. % 321529-3 MultiChem

ANALYTICAL SERVICES
VOLATILE OQORGANICS ANALYSIS
DATA SUMMARY
CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/27/98
PRQOJECT # : E9408U-5700 DATE RECEIVED : 10/28/98
PROJECT NAME : OUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDA-136GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD 1 8260A DILUTION FACTOR : 1
COMPOUNDS RESULTS
DICHLORODIFLUCROMETHANE v vvvvvvvevennnnnnnn <1
CHLOROMETHANE <5
VINYL CHLORIDE <1
BROMOMETHANE v vt ttvtee s titee et ieneennneens <1
CHLOROETHANE <1
TRICHLOROFLUORCMETHANE <1
1,1-DICHLORCETHENE  t vt eevennmnnennnneennnns <1
METHYLENE CHLORIDE <5
TRANS-1, 2-DICHLORQETHENE <1
1,1-DICHLOROETHANE ittt iiinineiiinn e <1
CHLOROFORM <1
CIS-1,2-DICHLOROETHENE <1
BROMOCHLOROMETHANE «ev vt v vtveeonenneennnnnnn <1
2, 2-DICHLOROPROPANE <1
1,1, 1-TRICHLOROETHANE <1
1,2-DICHLOROETHANE vttt it itinetinnneennnnns <1
1, 1-DICHLOROPROPENE <1
CARBON TETRACHLORIDE <1
BENZENE vttteie et ttene e neeeenneeennnenns <1
DIBROMCMETHANE <1
1,2-DICHLOROPROPANE <1
TRICHLORCETHENE v vttt vteeeennnneeennnnnnenns <1
BROMODICHLORCMETHANE <1
CIS-1, 3-DICHLOROPROPENE <3
TRANS-1,3-DICHLOROPROPENE = v vvvevrvnennnnnnn. <3
1,1, 2-TRICHLORCETHANE <1
TOLUENE <1
1,2-DIBROMOETHANE (EDB) .t iviinrnrnnnennnnnn <1
1, 3-DICHLOROPROPANE <1
CHLORCDIBROMOMETHANE <2
TETRACHLORCETHENE & vt veveeentteeeeenennnnn. <1
1,1,1, 2-TETRACHLOROETHANE <1
CHLOROBENZENE <1
ETHYLBENZENE + et tevve oo tmee e seenenenennnnn <1
BROMOFORM <3
STYRENE <1
TOTAL XYLENES ¢ttt it ttteeetetneneennneeens <1

1,1,2,2~-TETRACHLOROCETHANE <1



OuU-B 32028

MultiChem

MAS I.D. # 321629-3 ANALYTICAL SERVICES

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY
CLIENT : NOODWARD-CLYDE CONSULTANTS DATE SAMPLED 1 10/27/98
PROJECT # : £9408U-5700 DATE RECEIVED : 10/28/98
PROJECT NAME : OUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDA-136GW DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 3260A DILUTICN FACTCR : 1
COMPQUNDS RESULTS
1,2,3-TRICHLOROPROPANE . .....ittinnnnnnnnnn <1
ISOPROPYLBENZENE <1
BROMOBENZENE <1
N-PROPYLBENZENE .ttt it et innnnnneeseneens <1
2-CHLORQTOLUENE <1
4-CHLCROTCLUENE <1
1,3,5-TRIMETHYLBENZENE ...ttt enneennanns <1l
TERT-BUTYLBENZENE <1
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE ..t ittt innrtinnnnnonnnans <1
1, 3-DICHLORCBENZENE <2
1,4-DICHLORCBENZENE <2
P-ISOPROPYLTOLUENE  « vt tvvrrnnnnnnnaaanans <2
1,2-DICHLORCBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBROMO-3-CHLORQOPROPANE  ....... ceceee.e <3
1,2,4-TRICHLOROBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE .. .tttiinnnennennnnnans <3
1,2,3-TRICHLOROBENZENE <5
SURRCGATE PERCENT RECOVERY LIMITS

1, 2-DICHLCRCETHANE~-D4 71 64 - 145
TOLUENE-DB . .ttt ittt ittt innannnaannsss 98 89 - 110

BROMOFLUCROBENZENE 97 82 - 112



MAS I.D. # 321628

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

OU-B

32029

MultiChem

ANALYTICAL SERVICES

CLIENT : WOODWARD-CLYDE CONSULTANTS SAMPLE I.D. # BLANK
PROJECT # : E9408U-5700 DATE EXTRACTED N/A
PROJECT NAME : OUB GW MONITORING DATE ANALYZED 11/08/98
SAMPLE MATRIX : WATER UNITS ug/L
EPA METHOD : 8260A
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPQUNDS RESULT ADDED RESULT REC SAMPLE REC. RPD
1, 1-DICHLORQETHENE <1.00 50.0 61.7 123 N/& N/A N/A
BENZENE <1.00 50.0 60.4 121 N/A N/A N/A
TRICHLORQETHENE <1.00 50.0 42.8 86 N/A N/A N/A
TOLUENE <1.00 50.0 52.7 105 N/A N/A N/A
CHLOROBENZENE <1.00 50.0 60.7 121 N/A N/A N/A

CONTROL LIMITS % REC. RPD
1, 1-DICHLOROCETHENE 55 - 148 20
BENZENE 79 - 133 20
TRICHLOROETHENE 83 - 124 20
TOLUENE 83 - 131 20
CHLORCBENZENE 80 - 140 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
1, 2-DICHLCROETHANE-D4 70 N/A 64 — 145
TOLUENE-D8 100 N/A 89 - 110
BROMOFLUOROBENZENE 95 N/A 82 - 112



MAS I.D. # 821629

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

OU-B

32030

MultiChem

ANALYTICAL SERVICES

CLIENT . WOODWARD-CLYDE CONSULTANTS SAMPLE I.D. # 8216261
PROJECT # : E9408U-5700 DATE EXTRACTED N/A
PROJECT NAME : QUB GW MONITORING DATE ANALYZED 11/08/98
SAMPLE MATRIX : WATER UNITS ug/L
EPA METHOD : 8260A
DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %
CCMPOUNDS RESULT ADDED RESULT REC SAMPLE REC. RPD
1,1-DICHLORCETHENE <1.00 50.0 63.5 127 63.4 127 0
BENZENE <1.00 50.0 63.2 126 62.2 124 2
TRICHLORCETHENE <1.00 50.0 45.1 90 44.2 88 2
TOLUENE <1.00 50.0 $2.6 105 53.0 106 1
CHLCROBENZENE <1.00 50.0 60.1 120 59.9 120 0
CONTROL LIMITS % REC. RPD
1,1-DICHLOROETHENE 49 - 157 20
BENZENE 72 - 138 20
TRICHLORCETHENE 77 - 134 20
TCLUENE 82 - 135 20
CHLCROBENZENE 72 - 138 20
SURROCGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
1, 2-DICHLORCETHANE-D4 69 70 64 - 145
TCLUENE-D8 96 99 89 - 110
BROMOFLUQROBENZENE 95 96 82 - 112



OU-B 32031

MAS I.D. # 821633 MultiChem

ANALYTICAL SERVICES
SAMPLE CROSS REFERENCE SHEET
CLIENT : WOODWARD-CLYDE CONSULTANTS
PROJECT # : E9408U-5700
PROJECT NAME : OUB GW MONITORING
MAS # CLIENT DESCRIPTION DATE SAMPLED MATRIX
821633-1 98PRDA-106GW 10/28/98 WATER
821633-2 98PRDA-105GW 10/28/98 WATER
821633-3 98PRDA-1PZGW 10/29/98 WATER
821633-4 98PRDA-119GW 10/29/98 WATER
821633-5 98PRDA-121GW 10/29/98 WATER
821633-6 98PRDA-107GW 10/29/98 WATER
821633-7 98PRDA-122GW 10/29/98 WATER
821633-8 TRIP BLANK 10/28/98 WATER
————— TOTALS —-—--—-
MATRIX # SAMPLES
WATER 8

The samples from this project will be disposed of in thirty (30} days
from the date of the report. If an extended storage period is required,
please contact our sample control department before the scheduled
disposal date.
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OU-B 32033

MAS I.D. 4 321633

CRASE NARRATIVE
CLIENT : WOCDWARD-CLYDE CCNSULTANTS
PROJECT # : £9408U-5700
PRCJECT NAME : OUB GW MONITCRING

CASE NARRATIVE: VOLATILE ORGANICS ANALYSIS

The following ancmalies w
cf the samplies in this ac

(o]

The percent difference i ¢f The continuing calibraticn compound (CCCr I, Z2-
dichlorcpropane exceeded the methed stated limit of +/-20% i he zontinuing
calibration standard analvzed on November 8, 1998. 3Since is anomaly
indicated a potential nigh nias, and reportable cencsentraticns oI 1,2-

: i of the associatzd samplss, ac

ichloroprogane were nc
furcher corrective aczi

The target ccmpeound methy chlecrice was detectec in
as 821633-8 (Trip Blank: concentration above the

methylene chloride was not detected In any cf the assc
further corrective acticn was perIormed.

The recovery of the surrogate spiking compound toluene-d8 fell below the
current MultiChem recovery range of 89-110% in the undiluted analyses of the
samples identified as 821633-4 (98PRDA-119GW) and 821633-5 (98PRDA-121GW) .
Since both samples required diluticns, and the surrogate recovery was within
control limits in the dilution, the recoveries from the diluted analyses were
used fcr rerorting purpcses. No Iurther corrective actiocn was gperiormed.

All cther associated qualizy assurance/quality control (QA/QC! parameters
were within established MultiChem contrcl limits.



OU-B 32034

MAS I.D. F 3Z13ZC

YVOLATILE CRGANICS ANALYSIS

DATA SUMMARY

CLIZENT : JCODWARD-CLYDE CCNSULTANTS DATE SAMPLED : N/A
PRCJECT # : £9408U-5700 DATE RECEIVED : N/A
PRCJECT NAME : CUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 3260A DILUTION FACTOR : 1
CCMPQUNDS RESULTS
DICHLCRODITLUCRCMETHANE ...t iitenneeensnnn <1
CHLORCMETHANE <5
VINYL CHLCRIDE <1l
BRCMOMETHANE .. . it i it e i tnnaeae e 1
CHLORCETHANE <1
TRICHLCROFLUCRCEH <l
1, I-DICHLORCETHENE .ttt viir i m e ananasns <%
METHYLENE CHLORIZE 5
TRANS-1, 2-DICHLCRCETHENE <1
1,1-DICHLOROETHANE ..ttt inneonnnsanns <1
CHLOROFORM <1
CIS-1,2-DICHLORCETHENE <1
BRCOMOCHLOROMETHANE . ... it titrnennnneoeenns <1
2,2-DICHLCROPROPANE <1
1,1, 1-TRICHLOROETHANE <1
1,2-DICHLORQETHANE . ...ttt ininnnnnnnnnssnn <1
1, 1-DICHALORCPROPENE <1
CARBON TETRACHLCRIDE <1
BENZENE ..t it it it i it i e <1l
DIBRCMCMETHANE <1
1,2-DICHELOROPROPANE <1
TRICHLOROETHENE ..ttt ittt iinninnnesnnnns <1
BRCMCDICHLORCMETHANE <1
CIS~-1, 3-DICHLOROPROPENE <3
TRANS-1,3-DICHLOROPROPENE  ................. <3
1,1, 2-TRICHLOROETHANE <1
TOLUENE <1
1,2-DIBRCMCETHANE (EDB) ...t ennnnn <1l
1, 3-DICELORQOPROPANE <1
CHLORCDIBRCMOMETHANE <2
TETRACHLORCETHENE ...ttt tiineneenneenannss <1
1,1,1,2-TETRACHLORCETHANE <1l
CHLORCBENZENE <1
ETHYLBENZENE & ottt ittt titnnttennannnnnnns <1l
BRCMQFORM <3
STYRENE <1
TOTAL XYLENES .. ittt ittt iintnennnennnnns <1

1,1,2,2-TETRACHLCRCETHANE <1l



OU-B 32035

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PROJECT = : 29408U-5700 DATE RECEIVED : N/A
PRCJECT NAME : CUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.C. : METHOD BLANK DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 8260A DILUTION FACTOR : 1
COMPOUNDS RESULTS
1,2,3-TRICHLCRCPROPANE .. ...t iinivnennnnns <1
ISOPRCPYLBENZZINE <l
BROMOBENZENE <1
N-PROPVLBENZENE .ttt ie e en e nnatannesnonsn <1l
2-CHLCRCTCLUENE <
4-CHLCRCTOLUENE <L
1,3,5-TRIMETHYL3ENZENE ...ttt <i
TERT~-BUTYLBENZENE <1
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE ..ttt inn i tetaeasaneennn <1
1, 3-DICHLORCBENZENE <2
1, 4-DICHLCRCBENZENE <2
P-ISOPROPYLTOLUENE .+ it ie v teneneannensnnn <2
1,2-DICHLORCBENZENE <2
N-BUTYLBENZENE <1
1,2~DIBROMO-3~CHLOROPROPANE  ............... <3
1,2,4-TRICHLCRCBENZENE <5
NAPHTHALENE <5
HEXACHLOROCBUTADIENE ..t irtvne i tvnnnnansses <3
1,2,3-TRICHLCROBENZENE <5

SURROGATE PERCENT RECOVERY LIMITS
1,2-DICHLCRCETHANE-D4 69 64 - 145
TOLUENE-DB ittt i iie et tinnneeaananansansas 100 89 - 110

BRCMCFLUCRCBENZENE 94 82 - 112



Ou-B 32036

JOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PROJECT # . 29408U-5700 DATE RECEIVED : N/A
PROJECT NAME : CUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. . METHOD BLANK DATE ANALYZED : 11/10/98
SAMPLEZ MATRIX : WATER UNITS : ug/L
EPA METHOD . 3260 DILUTION FACTOR : 1
COMPCUNLCS RESULTS
DICHLORCDIFLUCROMETHANE  vvvvvvvnenenennnnn. <1

CHLORCMETHANE <5

VINYL CHLORIDE <1

BROMOMETHANE  « vt oot ot ettt et eieeeenenn, <1

CHLORCETHANE <
TRICHLORCFLUCRCMETHEANE <1

1, 1-DICHLOROETHENE v v ve vttt eeeeeeennnn <1

METHYLENE CHLORI <5

TRANS-1, 2-DICELOROETHENE <1

1, 1-DICHLOROETHANE  +vvvevmvememememenenn. <1

CHLOROFORM <1

CIS-1, 2-DICHLORCETHENE <1

BROMOCHLOROMETHANE v vt vt erneteieenennenn, <1

2, 2-DICHLOROPROPANE <1

1,1, 1-TRICHLOROCETHANE <1

1,2-DICHLOROETHANE & evvevnvneenennenennenn, <1

1, 1-DICELOROPROPENE <1

CARBON TZTRACHELORIDE <1

BENZENE & vt evvte e et ot e e ie e e, <1

DIBROMOMETHANE <1

1, 2-DICHLOROERCEANE <1

TRICHLOROETHENE &+t vvveieneneinennnnnnns <1
BROMODICHLOROMETHANE <1
CIS-1,3-DICHLOROPROPENE <3
TRANS-1,3-DICHLOROPROPENE & evvvvvvnenennnnn <3

1,1, 2-TRICHLORCETHANE <1

TOLUENE <1
1,2-DIBROMOETHANE (EDB)  tviviniinenenennnnn <1

1, 3-DICHLCROPROPENE <1
CHLORODIBRCMCMETHANE <2

TETRACHLORCETHENE vt vvvvtnenenenenennnns <1
1,1,1,2-TETRACHLOROETHANE <1

CHLORCBENZENE <1

ETHYLBENZENE & vt ttmneneteemneeenneenenns <1

BROMOFORM <3

STYRENE <1

TOTAL XYLENES & vvvttmnee et eie et <1

1,1,2,2-TETRACHLORCETHANE <1l



OU-B 32037

MAS T.D. % 322433

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY
CLIENT : WOCDWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PROJECT # . £9408U-5700 DATE RECEIVED : N/A
PROJECT NAME : SUB GW MCNITORING DATE EXTRACTED : N/A
CLIENT I.3. : METHOD BLANK DATE ANALYZED : 11/10/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 3260A DILUTION FACTOR : 1
COMPCUNDS RESULTS
1,2,3-TRICHLORCEROPANE  tovvverenemnneenenn, <1
ISCPROPYLBENZENE <1
BROMOBENZENE <1
N-PROPYLEBENZENE vt veetrtemneineneeeennnn. <1
2-CHELORCTOLUENT <1
4-CHLORCTOLUENE <L
1,3, S-TRIMETEYLEENZENE  vvvveverneneannnenn. <
TERT-BUTYLBENZENE <
1,2, 4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE  tvvvtnvennennnnnnennennnn <1
1, 3-DICHLOROBENZENE <2
1, 4-DICHLORCBENZENE <2
P—ISOPROPYLTOLUENE  tvvvveveernonnnenenennnn <2
1, 2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1, 2-DIBRCMO-3-CHLOROPROPANE . ...vvvnnnn... <3
1,2, 4-TRICHLORCBENZENE <5
NAPHTHALENE <5
HEXACHLORCBUTADIENE vttt eencneeemnannn <3
1,2,3-TRICHLORCBENZENE <5
SURRCGATE PERCENT RECOVERY LIMITS

1, 2-DICHLCROETEANE-D4 82 64 - 145
TOLUENE =28 + vttt meetine e eiaeaeeaenens 101 89 - 110

BROMOFLUCRCBENZENE 105 82 - 112



OU-B 32038

MAS I.2. # 3Z1Z2ZEC

JOLATILE ORGANICS ANALYSIS

DATA SUMMARY

CLIENT : WCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A
PROJECT # : £9408U-5700 DATE RECEIVED : N/A
PRCJECT NAME : CUEB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : METHCD BLANK DATE ANALYZED : 11/11/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8260A DILUTION FACTCR : 1
CCMPQUNDS RESULTS
DICHLCRCDIZTLUCRCMETHANE ... ... .. ...t on.. <1
CHLCRCMETIANE <E
VINYL CHLORIDE <1
BRCMCMETHANE .ttt i et it it e ieaas e asaaaeaas <l
CHLORCETHANE <1
TRICHLORCFLUCRCMETHANE <1
1,1-DICHLORCETEENE ... iiiiiiiii i <1
METHYLENE CHLCRIL <5
TRANS-1, 2-DICHLCRCETHENE <l
1,1-DICHLORCETHANE @ ..ttt iniiiinnntannenennnn <1
CHLOROFORM <1
CIS-1,2~DICHLOROETHENE <1
BROMCCHLOROMETHANE ...ttt innnnnrtonanonnns <1
2,2-DICHLOROPROPANE <1
1,1,1-TRICHLOROETHANE <1l
1,2-DICHLOROETHANE ...ttt i iiieeaae e <1
1, 1-DICHELORCPROPENE <1
CARBON TETRACHELORIDE <1
BENZENE ottt ittt ittt iitnransotoanssonnns <1
DIBRCMOMETHANE <1
1, 2-DICHLORCPROPANE <1
TRICHLORCETHENE @ .+t v vttt tnnneinneennnnonsass <1
BROMODICHLORCMETHANE <1
CIS-1,3-DICHLCRCPROPENE <3
TRANS-1, 3-DICHLCRCPROPENE  ................. <3
1,1,2-TRICHLCRCETHANE <1
TOLUENE <1
1,2-DIBROMOETHANE (EDB) ...t ievenennnnnnnnns <1l
1,3-DICHLOROPROPANE <1
CHLORCDIBRCMCMETHANE <2
TETRACHLORQETHENE .. ...ttt eans <1
1,1,1,2-TETRACHLORCETHANE <1
CHLORCBENZENE <1
ETHYLRENZENE ...ttt ittt et iiiaiae e <1
BROMOFCORM <3
STYRENE <1
TOTAL XYLENES  t ittt ittt titnnnenaneenesannns <1

1,1,2,2-TETRACHLORCETHANE <1



MAS I.D. = 311422 OUB 33039

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY
CLIENT : OODWARD-CLYDE CONSULTANTS DATE SAMPLED  : N/A
PROJECT # . £2408U-5700 DATE RECEIVED : N/A
PROJECT NAME : CUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D.  : METHOD BLANK DATE ANALYZED : 11/11/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD  : 3260A DILUTION FACTOR : 1
CCMPOUNDS RESULTS
1,2,3-TRICHLORCPEOPANE  ©vevnrnrnnennnnnnn. <1
ISCPROPYLZENZINE <1
BRCMOBENZENE <1
N-PROPYLBENZENT .+ etveeciinnnanaenennnn. <1
2-CHLORCTOLUED <2
4-CHLORCTOLUENE <1
1,3, 5-TRIMETHYLBENZENE  ©uvvnvnennnnnnnnnnns <1
TERT-3UTYLBENZENE <1
1,2, 4-TRIMETHYLBENZENE <1
SECIBUTYLBENZENE +vvncovnenrnennnnnnanenns <1
1, 3-DICHLOROBENZENE <2
1, 4-DICHLOROBENZENE <2
BLISOPROPYLTOLUENE  «eveevvnnnaannannnnnnn <2
1, 2-DICHLOROBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBROMO-3-CHLOROPROPANE  ...e.vvnnennnns <3
1,2,4-TRICHELORCBENZENE <5
NAPHTHALENE <s
HEXACHLORCBUTADTENE +vveennrnnnnannnnnnns <3
1,2, 3-TRICHLORCBENZENE <5
SURROGATE PERCENT RECOVERY LIMITS

1,2-DICHLORCETHANE-D4 84 64 - 145
TOLUENE-D8 100 89 - 110

BRCOMOFLUCRCBENZENE 99 82 - 112



MAS T.Z. % IDLZIZ-L OU-B 32040

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

WCODWARD-CLYDE COCNSULTANTS DATE SAMPLED : 10/28/98
: ;. $9408U-5700C DATE RECEIVED : 10/31/98
PROGECT MNAMZ : OUB GW MONITORING DATE EXTRACTED : N/A
CLIENT Z.2. : 98PRDA-106GW DATE ANALYZED : 11/10/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METEHCD : 3260A DILUTICN FACTOR : 1
CCMPCUNLS RESULTS
DICALORCDITLUCERIMETHANE ... .vei vt iieeennnn, <l
CHLCRCMETHANE <E
VINYL CHLCRIZE <1
BROMCME THANE <l
V%LCRCE“HrWL <l
<l
<l
<z
> <1
1,1- DIC“LuRpETLlNE ........................ <1
CHLOROFC <1
CIs-1i,2- DLC”’C:”ETHENE 2
BROMOCHLOROME HANE ot ei et et ieene s cnnacenns <1
2, 2-DICHLOROPRCPANE <1
1,1, 1-TRICHLORCETHANE <1
1,2-DICHLORCETHEANE .. ...ttt <1l
1, 1-DICHLOROPRCPENE <1
CARBON TETRACHELORIDE <1
BENZENE v vt e it ceimmoe e o nnsaeesaaasaeses <1
DIBRCMOMETHANE <1
1, 2-DICHLORCPRCPANE <1
TRICHLCROETHENE ot ittt enmee vt ot onnnsnnans 26
BRCMCDICHLORCMETHANE <1l
CIS-1,3-DICHLOROPROPENE <3
TRANS-1, 3-DICHLOROPROPENE  ........cecve...n <3
1,1,2-TRICELCRCETHANE <1
TCOLUENE <1
1,2-DIBROMCETHANE (EDB) .. vtniiirnnannnnn <1
1, 3-DICHLORCPROPANE <1l
CHLCORCDIBRCMCMETHANE <2
TETRACHLORQCETHENE . v iiietiiiinnnvoeennns <1
1,1,1,2-TETRACHLORCETHANE <1
CHLCORCBENZENE <1
ETHYLBENZENE . .ttt i tee it teeaetocanaeecsons <1
BROMCFORM <3
STYRENE <1
TCTAL XYLENES ittt it iietitcnanannnnns <1

1,1,2,2-TETRACEZLOROCETHANE 19



MAS I.o. = OU-B 32041

JCLATILE CRGANICS ANALYSIS
DATA SUMMARY

CLIENT : NCODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/28/98
PROJECT = ;. =5408U-3700 DATE RECEIVED : 10/31/98
PROJECT NAME : CZUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.Z. : 23PRDA-106GW DATE ANALYZED : 11/10/98
SAMPLE MATRZY : WATER UNITS . ug/L
EPA METKCD : 3280A DILUTION FACTOR : 1
CCMPOUNLS RESULTS
1,2,3-TRICHLCRCPRCEENE L.ttt i e iie e a <1
ISOPROPVLD_VQ_AL <1
BROMCBENZENE <1i
N-PROPY L BENZEN T ittt ittt it e e i et e s <1
2 CHLCRCTOLT <

—CHLOROTCLT <z
1,3,3 TRIMET MZENE i i e i <1
TERT-BUTYLBEXN NE <
1,2 E <L
SEC- VIBENZENE <l
1,3- DICdLOROBLVAHNE <2
1,4-DICHLOROBENZENE <2
P—ISOPROPYLTOLUENE ........................ <2
1, 2-DICHLORCBENZENE <2
N-BUTYLBENZENE <1

, 2=DIBRCMC-3-CHLOROPRCPANE ... ...t ens <3
1,2,4-TRICHLCRCBENZENE <5
NAPHTHALENE <5
HEXACHLCROBUTADIZNE ..ttt it it ii it <3
1,2,3-TRICHLCROBENZENE <5

SURRCGATE PERCENT RECCVERY LIMITS

1,2-DICELORCETHANE~-D4 81 64 - 145
TOLUENE-C8 . 96 82 - 110
BRCMCFLUCRCEEZNZENE 104 82 - 112



MAS T.2. % 32.433-2 OU-B 32042

VOLATILE ORGANICS ANALYSI
DATA SUMMARY

CLIENT : [JCODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/28/98
: "3408U 3700 DATE RECEIVED : 10/31/98

PRCJECT NAME J3 GW MONITCRING DATE EXTRACTED : N/A
CLIENT Z.D. : Z2BPRDA-105GW DATE ANALYZED : 11/10/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 3220RA DILUTION FACTCR : 1
CCMPOUNLCS RESULTS
DICHLCRODIZZUCRCMETHERANL L ive it tnneoneeenaas <1
CHLCRCMETHANE <5

VINYL CHLORIDE <1
BRCMCOMETHANE .. ittt i it i et e e e e i et e v e as <l
CHLCORCETHANE <L
TRICHLCRCFLUCRCMETHRIZ <l

1, 1=DICHLCRCETEENE ittt ie i eia o cnanoeean 5
E“HVTTNE ( <z

TRANS-1 . 1.0

1,1- DLC{LOROV”UANL ........................ <
CHLOROECRM 3

CIS~-1, 2-DICHLCRCETHENE 390 D7

EROMOCHTOROMETHANL ........................ <1
2,2-DICHLORCPRCPANE <1
1,1,1-TRICHLOROETHANE <1
1,2-DICHLORQETHANE & ittt itneneoenneeannas <1
1,1-DICHLORCPRCPENE <1

CAREON TETRACHLORIZE <1l

BENZENE  t i et ittt te it ce it eeenaananans <1
DIBRCOMCMETHANE <1

1, 2-DICHLOROPRCPANE <1
TRICHLCRCETHENE .t ittt st eiennaneesenenn 3700 D7

BRCMODICHLORCMETHANE <1
CIS-1,3-DICHLORCPROPENE <3
TRANS-1,3-DICHLORCPROPENE . .....iittunnnnnnn <3

i,1,2- TQ CHLCROETHANE 31
TOLUENE <1
1,2-DIBROMOETHENE (EDB] ..t ii ittt iiiineeeenn <1

1, 3-DICHLORCPROPANE <1l
CHLORODIBROMOMETHANE <2
TETRACHLOROCETHENE . ittt ittt itnnneneeans 32
1,1,1,2-TETRACHLCROETHANE <1
CHLORCBENZENE <1
ETHYLBENZENE .t ittt it it ittt ittt tnnenaneeans <1

BROMOFCRM <3

STYRENE <1

TOTAL XYLENES ittt ittt iieessenaaaaneann <1
1,1,2,2~-TETRACHLCROETHANE 6000 D7

D7 = Value Zrom a 100 fold diluted analysis.



-5 32°433-2 OouU-B 32043

VCLATILE ORGANICS ANALYSIS
DATA SUMMARY

. WCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/28/98
3 © £8408U-5700 DATE RECEIVED : 10/31/98
—ROuLC” JAME @ OUB GW MONITORING DATE EXTRACTED : N/A
CLIENT Z.>2. ¢ 98PRDA-105GW DATE ANALYZED : 11/10/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 2260A DILUTION FACTOR : 1
MPOUN RESULTS
1,2,3-TRICH RCPANE L i iii ittt <
ISOPROPYLEED <l
BROMOBENZENE <1
N- DROPV BVVZ-NL ........................... <z
<l
4—ChL RO”OLU“;~ <
1,3,5=-TRIMETHYLIBENZENE ..ttt inaaannnn <L
TERT-BUTYLRBENZENE <
1,2,4-TRIMETHYLBENZENE <l
SEC-BUTYLBENZENE .ttt i iie i iie e <1
1, 3-DICHLORCBENZENE <2
1, 4-DICHLOROBENZENE <2
P-ISOPROPYLTOLUENE ittt it iiie i iininnnonns <2
1, 2-DICHLORCBENZENE <2
N-BUTYLBENZENE <L
1,2-DIBRCMO-3-CHLOROPROPANE  ..........cccu.. <3
1,2,4-TRICHLCROBENZENE <5
NAPHTHALENE <5
HEXACHLCRCBUTADIENE ... ie it ceee <3
1,2, 3-TRICHLCROBENZENE <5
SURROGATE PERCEINT RECOVERY LIMITS
1,2-DICHLORCETHANE-D4 81 64 — 145
TOLUENE-D8 ittt ettt ittt nnnnas 20 89 - 110

BRCMOFLUCROBENZENE 104 82 - 112



32044

ou-B
MAS I.D. # 321733-3
VOLATILE ORGANICS ANALYSIS
DATA SUMMARY
CLIENT . WCODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/29/98
DROJECT # . T9408U-3700 DATE RECEIVED : 10/31/98
PROJECT NAMEZ : JUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : 98PRDA-1PZGW DATE ANALYZED : 11/10/98
SAMPLE MATRIX : WATER UNITS . ug/L
IPA METECD : 3250A DILUTION FACTOR : 1
COMPCUNLS RESULTS
DICHLORCCIFLUCRCMETEANE i viieneneennennnn <z
CHLORCMETHANE 3
VINYL CHLCRIDE <1
BROMOMETHANE o it otvtm e eee eeeme e e an e <z
CHLORCETHANE <
<1
3
METHY <5
TRANS-1, 2-DICHLORCETHENE 55
1,1-DICHLORCETHANE . ttivrmrrvennenenaneanns <i
CHLORCFORM 3
CIS-1, 2-DICHLOROETHENE 250 D6
BROMOCHLOROME THANE . v et vvnmmtenunneeeeeenn <1
2,2-DICHLORCPROPANE <1
1,1, 1-TRICHLORCETHANE <1
1,2-DICHLORCETHANE . et tvvneeeeenonnnnnennnns <1
1, 1-DICHLORCPROPENE <1
CARBCN TETRACHLORIDE <L
BENZENE &ttt ittt e et et e e, 3
DIBROMCME THANE <1
1,2-DICHLORCPRCPANE <1
TRICHLOROETHENE o vt eeeeeesemnmmieeeanenas 1300 D6
BROMCDICHLOROMETHANE <1
CIS-1,3-DICHELOROPROPENE <3
TRANS-1, 3-DICHLOROPROPENE  + . vvevenunnnnnnn. <3
1,1, 2-TRICHLOROETHANE 22
TOLUENE <l
1,2-DIBROMOETHANE (EDB)  eevveeneeenenanenenn <1
1,3-DICHLORQPROPANE <1
CHLORCDIBROMOME THANE <2
TETRACHLOROETHENE vt vvve e e v ennenenenenennas 10
1,1,1,2-TETRACHLCROETHANE <1
CHLOROBENZENE <1
ETHYLBENZENE v ot v e nee e e nneeeeanenennannns <1
BROMOFORM <3
STYRENE <1
TOTAL XYLENES e vtveemnneeeenennenneneeens <1
1,1,2,2-TETRACHLOROETHANE 3300 D6

D6 = Value from a 50 fold diluted analysis.



MRS I.D. # 21232-% OU-B 32045

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WCODWARD-CLYDE CONSULTANTS DATE SAMPLED 1 10/29/98
PROJECT = 1 22408U-5700 DATE RECEIVED : 10/31/98
PRCJECT NAMZ : CUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. : S8PRDA-1PZGW DATE ANALYZED : 11/10/98
SAMPLE MATRIX : WATER UNITS i ug/L
EPA METHCD : 3250A DILUTION FACTOR : 1
CCMPOUNLS RESULTS
1,2,3-TRICHLCRCZRCPANE .ttt tvntinnnnnnnnnns <1
ISOPROPYLBENZENZ <L
BRCMOBENZENE <1
N-PROPYLBENZENE .ot ei i ie i tteneieannssnan <l
2-CHLCROTCLUZNE <l
4-CHLCRCTCLUENE <L
1,3,5-TRIMETEYLZENZENE . vttt rnnrnnnnnsons <l
TERT-BUTYLBENZENE <l
1,2,4-TRIMETHYLE <1
SEC-BUTYLRENZENE <1
1, 3-DICHLOROBENZENE <2
1, 4-DICHLOROBENZENE <2
P-ISOPROPYLTOLUENE ...ttt iniinnennnnnnns <2
1, 2-DICHLORCBENZENE <2
N-BUTYLBENZENE <1
1,2~-DIBRCMO-3-CHLOROPROPANE  ........cvveunen <3
1,2,4-TRICHLCROBENZENE <5
NAPHTHALENE <5
HEXACHLOROBUTADIENE ...ttt iiit it inneeennnss <3
1,2,3-TRICHLCROEBENZENE <5

SURRCGATE PERCENT RECOVERY LIMITS
1,2-DICHLOROETHANE-D4 80 64 - 145
TOLUENE-D8 it ittt i ittt inneeennaeasssnns 95 89 - 110

BROMCFLUOROBENZINE 107 82 _ 112



OU-B 32046

MAS I.D2. % 3ZL332-d

JOLATILE ORGANICS ANALYSIS

DATA SUMMARY

CLIZNT : WCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/29/98
PROJECT # : £9408U-5700 DATE RECEIVED : 10/31/98
PRCJECT NAME : CUB GW MCNITORING DATE EXTRACTED : N/A
CLIENT I.D. : SBPRDA-119GW DATE ANALYZED : 11/10/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 3260A DILUTION FACTCOR : 1
CCMPCUNLS RESULTS
DICHLCRCOIZILUORCMETHANE . .iviiin i ioe s anns <i
CHLORCMETHANE <Z
VINYL CHLCRIDE <1
BRCMCMETHANE Lot ittt ienccae e aasanae s nssn z
CHLORCETHANE <1
TRICHLORCFLUCRCME THANE <1l
1,1-DICELCRCETHENE .ttt iine i iecneacnasan <1l
METHYLENE CHLORIDE <S5
TRANS-1, Z-DICHLCRCETEENE 5
1, 1-DICHZORCETHRNE ..ttt i ineinesnnnonsnn <i
CHLCROFCRM <1
CIS-1,2-DICHLORCETHENE 11
BROMOCHLOROMETHANE ... it iieinineennaneanans <1
2, 2-DICHLCROPROPANE <1
1,1,1-TRICHLOROETHANE <1
1,2-DICHLORCETHRANE ...ttt tvnneensnnaenonan <1l
1, 1-DICHELORCPRCOPENE <1
CARBON TETRACHLORIDE <1
BENZENE ittt e ininnenannasooasonoasoeenssns <1
DIBROMOMETHANE <1
1,2-DICHLOROPROPANE <1
TRICHLORCETHENE .. ittt ie e e snncnsnnanssnnnn 170
BROMODICHLCRCMETHANE <1l
CIS-1, 3-DICHLOROPROPENE <3
TRANS-1, 3-DICHLOROPROPENE  ........cceneeenn <3
1,1,2-TRICHLOROCETHANE 3
TOLUENE <1l
1,2-DIBROMCETHANE (EDB)  +.inicvvernnvoeennans <1
1, 3-DICHLOROPROPANE <1
CHLORODIBRCMOMETHANE <2
TETRACHLORCETHENE .. ...ttt eceenenn 5
1,1,1,2-TETRACHLOROETHANE <1l
CHLORCBENZENE <1l
ETHYLBENZENE ..ttt iiiteenattas s oonons <1
BROMOFORM <3
STYRENE <1
TOTAL XKYLENES &ttt itie e snessannssosoonns <1
1,1,2,2-TETRACHLOROETHANE 630 D4

D4 = Value from a 10 fold diluted analysis.



MAS I.D2. # 3Z12ZZ-4 OU-B 32047

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : WCODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/29/98
PROJECT +# : Z2408U-5700 DATE RECEIVED : 10/31/98
PROJECT NAME : CUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.D. . 28PRDA-119GW DATE ANALYZED : 11/10/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOL : 8260A DILUTION FACTOR : 1
COMPCUNLS RESULTS
1,2,3=-TRICHLORCPRECEANE oo iieiiieieeaeceenn <1
ISOPROPYLBENZENE <1
BROMOBENZENE <1
N-PROPYLBENZENE « s cectiee e i oo e ee e e e o <1
2-CHLORCTCLUENE <z
4-CHLOROTQLUENE <i
1,3,5-TRIMET! EMNZENE  cie it iiinieeneenns <1
TERT-BUTYLRENZENE <1
1,2,4-TRIMETHYLBENZENE <1
SEC-BUTYLBENZENE & v ecemememceeeeaeeaaeeen <1
1,3-DICHLOROBENZENE <2
1, 4-DICHLOROBENZENE <2
P-ISOPROPYLTOLUENE  t ittt ttinveeennaeennns <2
1, 2-DICHLORCBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBRCMO-3-CHLOROPROPANE . vvvvvnvnnnnnn. <3
1,2, 4-TRICELOROBENZENE <5
NAPHTHALENE <5
HEXACHLCROBUTADIENE  evevcvevernecenennnnens <3
1,2,3-TRICHLCROBENZENE <5

SURRCGATE PERCENT RECOVERY LIMITS
1,2-DICHLCRCETHANE-D4 82 64 - 145
TOLUENE=DB8 4t i oemee e e e e ie e eieeeeaeaaens 102 D4 89 - 110
BROMCFLUCRCBENZENE 104 82 - 112



OuU-B 32048

MRS I.Z. % 2Z13ZZ:-%
7OLATILE CRGANICS ANALYSIS
DATA SUMMARY

CLIENT : WOCDWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/29/98
PRCJECT + :

2408U-5700 DATE RECEIVED : 10/31/98

PRCJECT NAME : CUB GW MCNITCRING DATE EXTRACTED : N/A
CLIENT I.D. . S8PRDA-121GW DATE ANALYZED : 11/10/98
SAMPLE MATRIX : WATER UNITS : ug/L
ZPA METECD : 326CA DILUTION FACTOR : 1
CCMPOUNLS RESULTS
CHLCRODIFLUCRCMETHANE ... eeiie i, <1
CHLVROMETHANL <35
VINYL CHLCRIDE 3
BROMOMETHANE o ittt i ittt et i e i iean e s iaas s <l
CHLORCETHEANE <L
HLORCFLUCRCMETHEANE <Z
12
E <5
TRnNQ—L,L—uI”{“u?CLTFTV" 720 C7
1,1-DICHLCRCETHANE ... it <1
CHLORQFCRM 16
CIs-1,2-DICHLORCETHENE 2200 D7
BRCMOCHLCOROMETHAENE ..t v i ettt tnnt e nnnnnns <1
2, 2-DICHLORCPRCPANE <1
1,1, 1-TRICHLORCETHANE <l
1,2-DICHLOROETHANE ...ttt iniiniasaes s 4
1, 1-DICELORCPROPENE <1
CRARBON TETRACHLCRIDE <1l
BENZENE ot ottt ittt it i e e i c it 21
DIBROMCMETHANE <1
1,2-DICHLORCPRCEANE <1l
TRICHLORQETHENE  .......... e et 11000 D7
BRCMODICHLCROMETHANE <1
CIS-1,3-DICHLORCPROPENE <3
TRANS-1, 3-DICHLCRCPROPENE  .....c.tiuonanne.. <3
1,1, 2-TRICHLORCETHANE 200
TOLUENE <1
1,2-DIBROMOETHANE (EDB)  +eveverarneraeanneen <1
, 3-DICHLOROPROPANE <1
CHLORCDIBRCOMCOMETHANE <2
TETRACHLORCETHENE .. ... ittt iinenennenas 140
1,1,1,2-TETRACHLOROETHANE <1l
CHLORCBENZENE <1
ETHYLBENZENE ..ttt it i ie e ia e aeeiannnnnn <1
BROMCFORM <3
STYRENE <1
TOTAL XYLENES .. ittt ittt iiteinneaeenns <1l
1,1,2,2-TETRACHLCROETHANE 38000 D9

D7 = Value from a 100 feold diluted analysis.
D9 = value frem a 500 fold diluted analysis.



MAS T.3. = 207333-3 OU-B 32049

VOLATILE ORGANICS ANALYSIS
" DATA SUMMARY

CLIZNT : WCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/29/98
PRCJECT 3% : 23408U-5700 DATE RECEIVED : 10/31/98
PROJECT NAME : ZUB GW MONITORING DATE EXTRACTED : N/A
> : 98PRDA-121GW DATE ANALYZED : 11/10/98
AATER UNITS : ug/L
3260A DILUTION FACTOR : 1
CCMPOUNCS RESULTS
1,2,3-TRICHLCRCEROPANE v v vvrvvneeecneeanns <1
ISCPROPYLRENZENE <1
BRCMCBENZENE <1
N-DRCPYLBENZENE  + e vttt vteeeeecaneaaneenns <1

2-CHLORCTOLY <z
4-CHLOROTOLT <1
1,3, 5-TRIMETHYILBENZENE tevvvnrmnenenennns <z
TERT-BUTYLRENZENE <
<1
<1
1, 3-DICHLCROBENZENE <2
1,4-DICHLOROBENZENE <2
P-ISCPROEYLTOLUENE ot evvvemcomeeeemeeeaens <2
1,2-DICHYLORCBENZENE <2
N-SUTYLBENZENE <1
1,2-DIBRCMC-3-CHLOROPROPANE . vvvevnrevn.nn. <3
1,2, 4-TRICHLCRCBENZENE <5
NAPHTHALEINE <5
HEXACHLORCBUTADIENE tv v vnenomceeeeaaenns <3
1,2,3-TRICHLCROBENZENE <5
SURRCGATE PERCENT RECOVERY LIMITS
1, 2-DICHLORCETHANE-D4 84 64 - 145
TOLUENE =28 e e e vne oo eemte e e ee e e ie e 99 D7 89 - 110
BRCMCFLUCRCBEINZENE 107 82 - 112

= Value frzcm a 100 fold diluted analysis.



Ou-B 32050

MAS 1.2, % 3ZL2Ii-<
VCLATILE ORGANICS ANALYSIS
DATA SUMMARY
LIENT : NCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/29/98
PROJECT = : 29408U-5700 DATE RECEIVED : 10/31/98
PROJECT NAME : CZUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.2. : 38PRDA-107GW DATE ANALYZED : 11/10/98
SAMPLE MATRIX : WATER UNITS : ug/L
EpPA METHCD : 3260A DILUTION FACTOR : 1
COMPCUNDS RESULTS
DICHLCRCDIFLUCRCMETHANE ... ..o, <1
CHLCRCMETHRIE <Z
VINYL CHLCRIDE <1l
BROMCMETHRNE t vttt iee e iasaesonennenennanns <1
CHLORCETHANE <1l
TRICHLORCELI <
<5
TRANS-1,2-DICHLCRCETEEINE 74
1,1-DICHLORCETERNE .. ...ttt innnrennnnnns <i
CHLCROFORM 1
CIS-1,2-DICHLORCETHENE 310 D6
BROMOCHLOROMETHANE .. ...ttt it ennnnnns <1l
2,2-DICHLOROPRCPANE <1
1,1, 1-TRICHLORCETHANE <1
1,2-DICHLOROETHANE ..t it ittt it inneennnnnns <1
1,1-DICHLCROPRCPENE <1
CRRBCN TETRACHLCORIDE <1
BENZENE L ittt it ittt ii it et ie s e <l
DIBROMOMETHRENE <1
1, 2-DICHLORCPROPANE 1
TRICHLOROETHENE @ .. ittt nnnneteeeosonans 850 D&
BRCOMODICHLCRCMETHANE <1
CIS-1,3-DICHLOROPROPENE <3
TRANS-1, 3-DICHLORCPROPENE  ................. <3
1,1,2-TRICELCROETHANE 20
TOLUENE <1
1,2-DIBRCMCETHANE (EDB) .+ttt vtiitinnnennnns <1
1, 3-DICHLOROPRCPANE <1
CHLCRODIBROMCME THANE <2
TETRACHLOROETHENE .. ...ttt ittt innnnnnnsnns 3
1,1,1,2-TETRACHLOROETHANE <1l
CHLCROBENZENE <1
ETHYLBENZENE ...ttt ittt it inneennnnnns <1
BROMOFORM <3
STYRENE <1
TOTAL XYLENES ..ttt ittt it tnnneennnnenans <1l
1,1,2,2-TETRACHLORCETHANE 1500 D6

D6 = Value from a 50 fold diluted analysis.



OU-B 32051

MAS I.D. % 320533-2%
JCLATILE ORGANICS ANALYSIS
DATA SUMMARY
WCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/29/98
Z2408U-3700 DATE RECEIVED : 10/31/98
AME SUB GW MCONITORING DATE EXTRACTED : N/A
CLIENT I.Z2. : 28PRDA-107GW DATE ANALYZED : 11/10/98
SAMPLEZ MATRIX : WATER UNITS : ug/L
EPA METHCD : BZ60A DILUTION FACTOR : 1
COMPCUNCS RESULTS
1,2,3-TRICELCRCPRCPANE th it iieivennnnnnnnnn <1
ISOPROPYLBENZINE <1
BROMOBENZENE <1l
N-SRCPVLBENZENE ittt imne i ieeaanennns <
2~-CHI E <
4-CHLCRCTOLUENE <1
1,3,3-TRIMETHYLBENZENE .+t vvrimnnnrnnnansan <1
TERT-3UTYLBENZENE <1
1,2,4-TRIMETHZVYLBENZENE <1
SEC-BUTYLBENZENE  « ottt etiitiet it ieeeeenennnn <l
1, 3-DICHLORCBENZENE <2
1,4-DICHLOROBENZENE <2 -
P-ISOPROPYLTOLUENE  + i ttiimeveiiemeinnnnnnns <2
1, 2-DICHLOROBENZENE <2
N-BUTYLBENZENE <i
1,2-DIBROMC-3-CELORCPRCEANE  ......vvueunnnn <3
1,2,4-TRICHLCRCBENZEINE <5
NAPHTHALENE <&
HEXACHLCROBUTADIENE .t .ttt iiinneinennannanns <3
1,2, 3-TRICHLORCBENZENE <5
SURRCGATE PERCENT RECOVERY LIMITS
1,2-DICHLCROETHANE~D4 84 64 - 145
TOLUENE-DB8 ettt teiat it taninancneannns 95 89 - 110

BRCMOFLUCRCBENZEINE 105 82 - 112



OU-B 32052
MAS I.Z., % IZ1ZZZ-T
YVCLATILE ORGANICS ANALYSIS
DATA SUMMARY
CLIENT WCCCWARD-CLYDE CONSULTANTS DATE SAMPLED 10/29/98
PROJECT +# Z3408U-3700 DATE RECEIVED 10/31/98
PROJECT NAME ZUB GW MONITORING DATE EXTRACTED N/A
CLIENT Z.Z. 38PRDA-122GW DATE ANALYZED 11/10/98
SAMPLE MATRIX WATER UNITS ; ug/L
EPA METHCD 3260A DILUTION FACTOR : 1
CCMPCUNLCS RESULTS
DICHLORCDIZLUCRCMETHEANE L vi it e eie e aeonvnnn <1
CHLORCOMETEANE <&
VINYL CHLCRIDE <1
BROMOMETHANE .............................. <1
HANE <
TRL”"CRCT"ARC‘"“ <
[ICHLCRCE 7
METHYLENE C <=
TRANS-1,2-DICH 190
1,1-DICHLCROETE <1
CHLCRCFCRM 190
CIS-1,2-DICHLCRCETHINE 730 D7
BROMCCHLORCMETHANE ottt v vt evvnonnnnnonsenns <1
2,2-DICHLORCPROPANE <l
1,1,1-TRICHLORCETHANE <1
1,2-DICHLORCETHANE . . it tiitrivtrnnnnennanns <1
1,1-DICHLCROPROPENE <1
CARBCN TETRACHLORIDE 6
BENZENE it i vt ee oot oeeeoesssnnonnnnaneanans 17
DIBROMCMETHANE <1
1,2-DICHLOROPROPANE <1
TRICHLORCETHENE vttt tn it tnnenooennnsnennns 7800 D7
BRCMODICHLCRCME THANE <1
CIS-1,3-DICHELCRCFRCPENE <3
TRANS-1, 3-DICHLCRCPROPENE ... .iiiiivnnennnn <3
1,1i,2- TR-CH;OROETEANL 41
TOLUENE <1
1,2-DIBRCMCETHANE (EDB) vt tvtrnnnneoneannn <1
1,3-DICHLCRCPROPANE <1
CHLCRODIBRCMCMETHANE <2
TETRACHLCOROETHENE vttt ittt tinnnnnennneanans 150
1,1,1,2-TETRACHLCORCETHANE S
CHLOROEENZENE 2
ETHYLBENZENE i ittt ittt e ittt tennnnnnnennnns <1
BRCMOFORM <3
STYRENE <1
TOTAL XYLENES ittt ittt ittt ittt eeanas <1
1,1,2,2-TETRACHLCRCETHANE 15000 D7

D7 = Value from a 100 fold diluted analysis.



OUB 32053

MRS T.D2. #F 321Z3Z-T

TOLATILE ORGANICS ANALYSIS

DATA SUMMARY

CLIENT : JCCDWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/29/98
PROJECT % : 22408U-5700 DATE RECEIVED : 10/31/98
PROJECT NAME : CZUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.C2. : 98PRDA-122GW DATE ANALYZED : 11/10/98
SAMPLE MATRIX : WATER UNITS : ug/L
ZPA METHCD . 3260A DILUTION FACTOR : 1
CCMPCUNDS RESULTS

1,2,3-TRL
ISCPROPYL
SRCMOBENZENE
N-PRCPYLBENZEXN
2-CHLOROTCLJ
4-CHLCROTQLU
1,3,5-TRIMET

AANANANAA
N N el

TERT-3UTYL3EN

1,2,4-TRIMETH <1

SEC-BUTYLBENZENE ittt ittt ittt ntnnnnnnns <1

1, 3-DICHLOROBENZENE <2

1, 4-DICHLCROBENZENE <2

P~ISOPROPYLTOLUENE ..ttt vt innenencnnnas <2

1,2-DICHLOROBENZZINE <2

N-3UTYLBENZENE <1
1,2-DIBROMO-3-CHELOROPROPANE  .......c.vevnnn. <3
1,2,4-TRICHLCRCBENZENE <5

NAPHTHALENE <5
HEXACHLORCBUTAZIENE vt tiiniiiiinetnnnennns <3

1,2, 3-TRICHLCRCRENZENE <5

TRRCCATE PERCENT RECOVERY LIMITS

1,2-DICHLCROETHANE-D4 81 64 - 145
TOLUENE=-D8 . ittt ittt ntnnnenneeannnnns 92 89 - 110
BROMOFLUQORCEBENZEINE 108 82 - 112



OuU-B 32054

MAS T.D2. = 3ZL3S3I-3

VOLATILE ORGANICS ANALYSIS

DATA SUMMARY

CLIZNT : WCCDWARD-CLYDE CCONSULTANTS DATE SAMPLED : 10/28/98
PROJECT = : Z2408U-5700 DATE RECEIVED : 10/31/98
PROJECT NAME : CUB GW MONITORING DATE EXTRACTED : N/A
CLIENT I.3. : TRIP BLANK DATE ANALYZED : 11/10/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 3260A DILUTION FACTOR : 1
CCMPOUNDS RESULTS
DICHLORCDIFLUCRCMETHANE ... ... ............. <1l
CHLORCMETHANE <5
VINYL CHLORIDE <1
BRCOMOME THANE <1
CHLCROETHANE <l
TRICHLCRCFLUCRCMETHAD <l
1,1-DICHLCRCET <1
METHYLENE CHLZ 3
TRANS-1,2-DICHLCRCETHENE <1
1,1-DICHLOROETHANE @ ... ittt itinnnneenns <1
CHLOROFORM <1l
CIS-1,2-DICHLORCETHENE <1
BROMOCHLCROMETHANE . ...ttt iiiiieinnnnnnnn <1
2,2-DICHLOROPROPANE <1
1,1,1-TRICHLORCETHANE <1
1,2-DICHLOROETHANE ... .ttt ittt <1
1,1-DICHLOROPROPENE <1
CARBON TETRACHLORIDE <1
BENZENE ittt i i e i st s e e e <1
DIBRCMOME THANE <1
1, 2-DICELOROPRCPANE <1l
TRICHLORCETHENE ... ittt inninnnnnn. <1
BRCMODICHLORCME THANE <1
CIS-1,3-DICHLOROPROPENE <3
TRANS-1, 3-DICHLOROPROPENE  .......vvvenennnn <3
1,1,2-TRICHLOROETHANE <1
TOLUENE <1
1,2-DIBRCMCETHANE (EDB) ...t ttiineenennnn. <1
1, 3~DICHELORQOPROPANE <1
CHLCRODIBROMOMETHANE <2
TETRACHLORCETHENE .ttt ittt it iianennnn <1
1,1,1,2-TETRACHLCROETHANE <1
CHLOROBENZENE <1l
ETHYLBENZENE ... ittt it <1
BROMOFCRM <3
STYRENE <1
TOTAL XYLENES .ottt ii ittt ieaaananns <1

1,1,2,2-TETRACHLCRCETHANE <1



OU-B 32055

MAS I.Z. # Z12ZZ-3
VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIEZNT : WNCODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/28/98
PROJECT +# : 2408U-5700 DATE RECEIVED : 10/31/98
PRCJEZCT NAME : ZUB GW MONITCRING DATE ZXTRACTED : N/A
CLIZNT I.C. : TRI? BLANK DATE ANALYZED : 11/10/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 3Z200A DILUTION FACTCOR : 1
CCMPOUNLS RESULTS
1,2,3-TRICELOROPRCPANE ... it ieeiaannnnn <1l
ISOPROPYLBENZENZ <1
BRCMCBENZENE <l
N-PRCPYLBENZENE .. ... e i i o <l

LCRCTCLU <l

LORCTCLUENE <1
1,3,5-TRIMETHYLBENZENE ... .. ..., <1
TERT-3UTYL3ENZENE <1
1,2,4-TRIMETHYL3ENZENE <1l
SEC-BUTYLBENZENE ... .. i iiii i i i <1
1, 3-DICHLCROBENZENE <2
1,4-DICHLOROBENZENE <2
P~ISOPROPYLTOLUENE - .. ..ttt ieaa s <2
1,2-DICHLCRCBENZENE <2
N-BUTYLBENZENE <1
1,2-DIBROMO-3-CHLOROPRCPANE  ......ceeevaans <3
1,2,4-TRICHLORCBENZENE <5
NAPHTHALENE <5
HEXACHLORCBUTADIENE oottt it it e iieiaeana <3
1,2,3-TRICHLORCBENZENE <5

SURROCGATE PERCENT RECOQOVERY LIMITS

1,2-DICHELCROETHANE-D4 81 64 - 145
TOLUENE-DB . ittt it it ittt eiaennnnan 102 89 - 110

BRCMOFZLUCRCBENZENE 107 82 - 112



OU-B 32056

MAS I.D. # 321333
VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA
CLIENT : NOODWARD-CLYDE CONSULTANTS SAMPLE I.D. # : BLANK
PROJECT # : E9408U-3700 DATE EXTRACTED : N/A
PRCOJECT NAME : OUB GW MONITORING DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD : 8260A
DUP. DUP
SAMPLE SPIKE SPIKED % SPIKED 3

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
1, 1-DICHLCRCETHENE <1.00 50.0 6l.7 N/A N/A
BENZENE <1.00 50.0 60.4 N/A N/A
TRICHLOROCETHENE <1.30 50.0 42.8 N/A N/A
TOLUENE <2.00 50.9 2.7 N/A N/A
CHLCRCBENZENE <1.00 5C.0 60.7 N/A N/2

CCONTRCL LIMITS 3 REC. RZZ
1, 1-DICHLCROETHENE 55 - 143 290
BENZENE 79 - 133 20
TRICHLOROETHENE 83 - 124 20
TOLUENE 83 - 131 20
CHLOROCBENZENE 80 - 140 20

SURRCGATE RECCOVERIES SPIKE DUP. SPIKE LIMITS
1,2-DICHLORCETHANE-D4 70 N/RA 64 - 145
TOLUENE-D8 100 N/A 89 - 110
BROMCFLUORCEBENZENE 95 N/A 82 - 112



CLIENT
PROJECT #
PROJECT NAME
SAMPLE MATRIX
EPA METHOD

1, 1-DICHLCRCETIHE
BENZENE
TRICHLORCETHENE
TOLUENE
CHLOROBENZENE

CONTRCL LI

OU-B

(o33

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

1, 1-DICELOROETHENE

BENZENE
TRICHLOROETHENE
TOLUENE
CHLORCBENZENE

SURROG

™
pii-N

1,2-DICHLORCETHANE-D4

TOLUENE-DS8

NOODWARD-CLYDE CONSULTANTS SAMPLE I.D. #
£9408U-5700 DATE EXTRACTED
QUB GW MONITORING DATE ANALYZED
WATER UNITS
8260A
DUP.
SAMPLE SPIKE SPIKED 3% SPIKED
RESULT ADDED RESULT REC SAMPLE
NE <1.00 50.0 64.5 129 N/n
<1.00 50.0 62.0 124 N/A
<1.00 50.0 44 .3 39 N/A
<1.00 50.2 51.8 104 N/A
<1.00 50.0 54.7 109 N/R
MITS % REC
55 - 148
79 - 133
83 - 124
83 - 131
80 - 140
RECOVERIES SPIKE DUP. SPIKE
80 N/A
102 N/A
103 N/&

BRCMOFLUORCBENZENE

32057

BLANK
N/A
11/10/98
ug/L
DUP
3
REC RPD
N/A N/A
N/A N/A
N/B N/A
N/A N/A
N/A N/A
RPT
20
20
20
20
20
LIMITS
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MAS I.D. # 321532
VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA
CLIENT : WOODWARD-CLYDE CONSULTANTS SAMPLE I1I.D. # : BLANK
PROJECT # : E9408U-5700 DATE EXTRACTE : N/A
PROJECT NAME : OUB GW MONITORING DATE ANALYZED : 11711/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8260A
buUP DUP
SAMPLE SPIKE SPIKED 3 SPIKED 3%

CCMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
1, 1-DICHLORCETHENE <1.00 50.0 60.5 122 N/A N/A N/A
BENZENE <1.00 50.0 59.5 119 N/A N/A N/A
TRICHLORCETHENE <1.00 50.0 44.6 39 N/A N/R N/A
TOLUENE <1.00 0.0 51.8 104 N/R /A N/A
CHLCROBENZENE <1.00 0.0 8.2 110 N/A N/A N/A

CONTROL LIMITS 3 REC. RPD
1,1-DICHLOROETHENE 5 - 143 20
BENZENE 79 - 133 20
TRICHLOROETHENE 83 - 124 20
TOLUENE 83 ~ 131 20
CHLOROBENZENE 80 - 140 20

SURROGATE RECOVERIES SPIKE DUP. SPIXE LIMITS
1,2-DICELCROETHANE-D4 85 N/A 64 - 145
TCLUENE-D8 100 N/A 89 - 110

BROMOFLUCROCBENZENE 100 N/A 82 - 112
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MAS I.D. # 3213533
VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA
CLIZNT : WOODWARD-CLYDE CONSULTANTS SAMPLE I.D. # : 821626-1
PROJECT # : £92408U-3700 DATE EXTRACTED : N/A
PROJECT NAME : QOUB GW MONITORING DATE ANALYZED : 11/08/98
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHCD ¢ 8260A
DUP DUP
SAMPLE SPIKE SPIKED 3% SPIKED %
CCMPOUNLCS RESULT ADDED RESULT REC. SAMPLE REC. RPD
1, 1-DICHLOROETHEMNE <1.00 50.0 53.5 127 53.4 127 o}
BENZENE <1.00 50.0 63.2 126 62.2 124 2
TRICHLCROETHENE <1.00 50.0 45,1 90 44,2 38 2
TOLUENE <..3 50.0 2.6 108 33.0 10¢ 1
CHLORCBENZENE <1.50 5C.0 60.1 120 z3.2 120 0
CONTRCL LIMITS 3 REC. RPD
1, 1-DICHLCROETHENE 49 - 1%7 20
BENZENE 72 - 138 20
TRICHLCROETHENE 77 - 134 20
TOLUENE 82 - 135 20
CHLORCBENZENE 72 - 138 20
SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS
1,2-DICHLORCETHANE-D4 69 70 64 - 145
TOLUENE-D8 96 99 89 - 110

BRCMOFLUCROBENZENE 95 96 82 - 112



OuU-B 32060

APPENDIX 2

Natural Attenuation Parameters
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NATURAL ATTENUATION PARAMETERS

The behavior of organic and inorganic contaminants, inorganic minerals, and microbial
populations is affected by the geochemistry of the subsurface environment. Primary
geochemical parameters that characterize the subsurface include:

e alkalinity
e temperature
e pH
e redox potential
e dissolved constituents (including electron acceptors)
e the physical and chemical characterization of the solids
e microbial processes
The most important of these in relation to biological processes are:
e alkalinity
e redox potential
e the concentration of electron acceptors
e the chemical nature of the solids

Selected parameters were measured to help identify what types of natural processes may be
degrading contaminants at the site. Laboratory results for analysis of selected natural attenuation
parameters are summarized in Table 5-3, and field measurements are summarized in Table 5-4.
These tables include data from analysis of samples collected in November 1996, November
1997, and June 1998.

Three bacteria count tests (heterotrophic plate count, oil degrading bacteria, and sulfate reducing
bacteria) were completed on groundwater samples collected in 1996. The results indicated
virtually no bacterial populations in groundwater at the site. Based on these results, no additional
tests for bacterial populations have been completed.

Alkalinity

Carbon dioxide generated during biodegradation causes an increase in alkalinity. Thus,
biologically active portions of a plume may be identified in the field by their increased alkalinity
(compared with background levels), and alkalinity can be one of the parameters used to identify
where to collect biologically active core material.

The alkalinity of water sampled from the background well (MW-17) was 110 ppm in November
1997 and 69 ppm in June 1998. Alkalinity values for samples collected from the shallow aquifer
in June 1998 ranged from 66 ppm to 180 ppm. Alkalinity in water from monitoring well MW-5
(shallow-intermediate aquifers) was 35 ppm. Water sampled from the deep aquifer had alkalinity
values of 110 ppm to 270 ppm.
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The alkalinity of the water where high concentrations of VOCs are found is not significantly
higher than the alkalinity of water with no detectable concentrations of VOCs. This suggests that
little to no biodegradation is occurring.

Oxidation/Reduction Potential

The redox potential of ground water is a measure of electron activity that indicates the relative
ability of a solution to accept or transfer electrons. Most redox reactions in the subsurface are
microbially catalyzed during metabolism of native organic matter or contaminants. According to
Wilson, et al. (1996), when the redox potential is less than 50 mV against Ag/AgCl, a reductive
pathway is possible. All of the oxidation reduction potential (ORP) measurements taken in June
1998 were greater than 50 mV, except for the sample from MW-19. The low reading from MW-
19 is most likely the result of water from the wetlands moving into the site. Water from the
wetlands appears to have a lower redox potential.

Since the redox potential exceeds 50 mV in nearly all of the samples, this suggests that little to
no biodegradation is occurring.

Electron Acceptors

In order to identify the predominant microbial and geochemical processes occurring in situ at the
time of sample collection, it is critical to measure the available electron acceptors. Nitrate and
sulfate are found naturally in most groundwater and will subsequently be used as electron
accCeptors once oxygen is consumed. Oxidized forms of iron and manganese can be used as
electron acceptors before sulfate reduction, and their reduced forms scavenge oxygen to the
extent that strict anaerobes (some sulfate reducers and all methanogens) can develop. Sulfate is
found in many depositional environments, and sulfate reduction may be very common in
contaminated groundwater. In environments where sulfate is depleted, carbonate becomes the
electron acceptor, with methane gas produced as an end product.

Dissolved Oxygen

According to Wilson et al. (1996), the reductive pathways necessary for bioremediation require
dissolved oxygen concentrations of less than 0.05 ppm At higher concentrations, dissolved
Oxygen is toxic to the reductive pathway (vinyl chloride, for example, is oxidized when the
oXygen concentration is greater than 1 ppm). The dissolved oxygen concentration in water from
three of the shallow monitoring wells MW-19, MW-21, and MW-23) measured nearly O ppm,
suggesting appropriate conditions necessary for reductive pathways. Dissolved oxygen
measurements in water from the other wells were generally around 9 to 12 ppm.

Nitrate and Nitrite
Nitrate reducing conditions are indicated when nitrate and nitrite occur together. Also, for

reductive pathways, the optimum concentration of nitrate should be less than 1 ppm.

The concentration of nitrate as nitrogen was less than 1 ppm in all samples except those from the
shallow monitoring wells MW-2 (6.11 ppm), MW-8 (2.25 ppm), MW-12 (2.62 ppm), MW-13
(2.25 ppm); shallow-intermediate well MW-5 (2.37 ppm); and intermediate well MW-4 (1.17
ppm). The range of concentrations of nitrate as nitrogen in samples from the shallow aquifer
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appear to be slightly higher then values in samples from the deep aquifer. No nitrite as nitrogen
was detected in groundwater samples collected in June 1998.

Sulfate

For reductive pathways, the optimum concentration for sulfate is less than 20 ppm. Sulfate
concentrations in samples from the shallow and shallow-intermediate aquifers ranged from 6.7
ppm to 220 ppm, and ranged from 6.1 ppm to 19 ppm in samples from the deep aquifers. The
samples from the shallow and shallow-intermediate aquifers with relatively high sulfate
concentrations are from wells with relatively high VOC concentrations.

Ferrous Iron

Reductive pathways are possible when the concentration of iron (II) is greater than about 1 to 1.3
ppm. Ferrous iron concentrations in samples from two of the shallow wells (MW-22 and MW-
23) were above 1.5 ppm. Ferrous iron in these wells measures 2 ppm, and 7 ppm, respectively.

Temperature, Specific Conductance, and pH

Temperature and pH affect biodegradation of contaminants. Although biological growth can
occur over a wide range of temperatures, most microorganisms are active primarily between 50°F
and 95°F. Measured groundwater temperatures during the November 1997 round of sampling
ranged from 37.0°F to 60.6°F with all but one of the measurements below 50°F. The temperature
measured at MW-22 was elevated above normal values due to the soil heating project completed
in 1997.

An optimum pH range for most microorganisms is between 6.0 and 8.0. Many microorganisms,
however, can tolerate a pH range of 5.0 to 9.0. Most groundwater in uncontaminated aquifers
has a pH in the 5.0 to 9.0 range. Active oxidation of sulfides may cause pH levels to be as low as
4.0. In carbonate-buffered groundwater, pH values may be as high as 9.0. Measured pH during
the June 1998 round of groundwater sampling ranged from 6.18 to 9.05 with water from the
shallow aquifer being slightly lower (6.18 to 7.8) than water from the deep aquifer (7.49 to 9.05).

Chloride

Inorganic chloride accumulates as a result of reductive dechlorination. In aquifers with a low
background of inorganic chloride, the concentration of inorganic chloride should increase as the
chlorinated solvents degrade. The sum of the inorganic chloride plus the contaminant being
degraded should remain relatively consistent along the groundwater flow path.

The concentration of chloride in groundwater from the background well (MW-17) was 3.6 ppm
in November 1997 and 3.1 ppm in June 1998. Chloride concentrations in samples from the
shallow and shallow-intermediate aquifers ranged from 1.6 ppm to 29 ppm with the higher
concentrations occurring in wells which also had high concentrations of VOCs. Chloride
concentrations in samples from the deep aquifer ranged from 2.0 ppm to 14 ppm. The relatively
high value of 14 ppm occurred in the sample from monitoring well MW-16, and appears
anomalous.
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Ammonia

Ammonia as nitrogen was found in four of the groundwater samples collected from the shallow
aquifer (0.23 ppm to 0.71 ppm), the shallow-intermediate aquifer (0.39 ppm), the intermediate
aquifer (0.35 ppm), and the deep aquifer (0.31 ppm to 0.4 ppm).

Sulfide

A reductive pathway is possible when the concentration for sulfide is greater than | ppm.
Sulfide was not detected in any of the 1996, 1997 or 1998 groundwater samples. The analytical
detection limit for the June 1998 samples was 0.1 ppm.

Total Organic Carbon

Total organic carbon (TOC) represents a source of carbon and energy that drive dechlorination
and influences contaminant migration. Optimum values for TOC are greater than 20 ppm.
Although TOC was present in all of the June 1998 samples, the concentration was never greater
than 8.9 ppm. TOC concentrations in samples from the shallow aquifer ranged from 1.1 ppm to
8.9 ppm. The TOC concentration for the sample from the shallow-intermediate aquifer was 5.6
ppm. TOC concentrations in samples from the deep aquifer ranged from 0.83 ppm to 4.3 ppm.
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