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Introduction 

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. 
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Scopo Of Work 

The tasks to be completed under the Long-Term Groundwater Monitoring Workplan, Operable 
Unit B, Pole/me 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. 

iNOOdWaId.CIYd W S\PROCTS\WCFS\E9OBL\LT.GW.Repo,l1998,en,pflg\OUBgw doc\29.Oec-98\E9O8Ti2OOO'.ANC 2-1 
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SECTIONTHREE ENVIRONMENTAL SETIING 

3.1 LOCATION 

OUB is located on the Fort Richardson Army Post, approximately 10 miles northeast of 
Anchorage, Alaska. The site is approximately I 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 OUR 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 arcas. The remaining area bordering the site 
is relatively flat and wooded. 

3.3 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. 

3.4 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 lO 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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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 mterval. 

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 arid 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 i mile north of the site. The Eagle River flows into the Knik Ann of Cook Inlet 
approximately 5 miles northwest of OUB. The river is not used as a drinking water supply. 

3.5 LAND USE 

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 installation of drinking water wells in the deep aquifer is unlikely. The Ekiutna 
Water Line, a pipeline which supplies Anchorage and the community of Eagle River with 
drinking water from Ekiutna 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 tmderway 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 well MW-22. 
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Field 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: 

collect headspace readings of the vapors in each well, 

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. I describe the management of 
investigation -derived waste, and Section 7 covers health and safety requirements. 
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SECTIONFIVE Results 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 summanzes 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-l. 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 monitonng 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 fluctuation, particularly the shallow wells. 

5.1.1 Non-Chlorinated VOCs 

Benzene was the only non-chlonnated 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 trichioroethene (TCE), were found at concentrations 
significantly higher than other chemicals detected at the site. These two contaminants were also 
detected over the largest area. The compounds. 1,1 ,2-trichloroethene, and eis- and trans-I 2- 
dichloroethene were also widespread in their occurrence. 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: 
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SECTIONFIVE Results 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 l,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 i ,2-dichloroethene is lower in four of the monitoring 
wells. 

TCE was detected in 15 wells. 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 ve11s. Seven wells had tetrachloroethene 
concentrations that exceeded or were equal to the MCL (0.005 mg/L). The trend in the 
concentration of tetrachloroethene vas lower in four of the wells (MW-21, PZ-1, MW-5, and 
MW-4). 

1,1,2,2-tetrachloroethane was detected in sixteen monitoring wells. A trend in the concentration 
of 1,1,2,2-tetrachioroethane 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. 

Natural 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 O 

to 5 indicates inadequate evidence for biodegradation of chlorinated organics, 6to 14 indicates 
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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-tetrachioroethane 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 colunms in Table 5-5, show the water level 
measurements collected dunng 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. 
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TABLE 5-1 

SUMMARY OF ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS (VOCS) FOR 

1995 THROUGH 1998 GROUNDWATER SAMPLES 

OPERABLE UNIT B 

VolotlIe Orgonic C001poondn Detected (rrrg(L) Io GeoondcU0toe Soorplen UnIng EPA Method 826tA 

FORT RICHARDSON. ALASKA 

Monitoring Benoene Toluone 

Well lO Oct 1995 Roo 0996 Ncc 1997 JonC 1990 Oct 1990 Oct 1995 Nov 1550 Nov 1907 JAne 1080 Got tOtO 

'ELLS SCREENED IN SHALLOW UFER 
MW-2 NE (00002) ND (00010) 90(0001) ND (0 ODI) 90(0001) 110(0.0002) ND (O Dolai NO (D_001 ND (0.00)) ND 100011 

MW-3 NE (000021 -- 90(0001) 00(000(1 ND (00011 90(000021 '- NO (0.001) 90(0001) 90(00011 
MW-S 90(000021 -- 90)0001) ND (00011 ND (00011 ND (000021 -- 90(0.0011 60(0001) ND (00011 

MW-12 NO (00002) 90(000101 140(0001) 90(00011 90(0001) 00(0 0002) ND (0.0010) 90(0001) 60(0001) 90(000)) 
MW-13 000034 90(00010) 90(0001) 00(00011 90(0001) 000032 ND (000101 90(00011 ND (0001) ND ffV5ff' 

MW-10 ND (0.0002) -. 110(0001) 90(00011 90)0001) 000010 '- ND (0 0011 60)0001) 90(00011 
MW-17 -. ND (0001) -. -. -- ND (0 0011 

MW-IS .' 110)0.001) 90(0001) 90(000(1 -- 110(0.001) 60(0001) 110(00011 

MW-20 -. -- 010(0.001) 60(0.0011 140(0001) « 140(0001) ND)0021) ND(0001) 

MW-21 -- c.co4 c.o cccl - -- 80(0.0201 ND (0021) ND (00011 

MW-22 -- 0,009 0.004 0017 A -- 80(0.0011 60(0001) 90)00011 
MW-22 -- 0001 o,coc - -- -. 90(0021) ND (00011 

MW-24 -- -- -. o,oc4 .. -- -- -- NO (0001) 

FZ-1 -- NOD lO) 0,022 0.002 0,003 -- ND(OID( 90(0022) 90(0001) 90)0001) 
)VELLSCREENEDINPERCHEDAI FER 

MW-14 2.0 3.3 -- '- -- 90(00) 010(10) -- 

fELL SCREENED IN SHALLOW-If RMEDIATE AQUIFER 
MW-5 60(02) 0.0013 0.004 110(00011 010)0001) 7 90(0.21 ND (0.00(01 140(00011 90(0001) ND (0001) 

VOLL SCREENED IN INTERMEDIA AQUIFER 
MW-4 60)0.21 -- -- 0.002 -- ND (02) -- -- 110(0001) -- 

tELL SCREENED IN DEEP 00251F 

MW-1 90(0002) -- 60(0001) 010(0001) NEID 00(1 90(00021 140(0001) 60)0.00(1 110(00011 

MWS 110(00021 -- 140)0.001) 90(0001) 110(00011 NO (0002) -' 0.021 90)000)) 90(0001) 
MW'7 90)002) 90(0001) 90(0001) 90)0.001) 90(0.02) 90)0001) ND (000(1 90(00011 
MW'S 000073 -- ND (0001) NO (0001) 00(00011 000003 -' 010(0001) ND (0.001) ND (00011 

MW')O ND (00002) 60(00010) ND (00011 ND (000(1 00)0.001) NO (00002) 50(000(01 ND (0001) ND (0001) 90(0.001) 

NOIES MW'14 ecaN dry n 1990 arnO 1998 
-- = NOI Sampled 

NA NOI AnAlyzed 
ND Analyle No) Deleo)nd (Deleclion Limit in Farencn0005) 

I 
Conceninalon cl Conlcocinanl a Trending Loner 
COncvnIIa(Ion cl Coclaminonl rs Trending I(ghvn 



TABLE S-I (CONTINUED) 

SUMMARY OF ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS (VOCS) FOR 

1995 THROUGH 1998 GROUNDWATER SAMPLES 

OPERABLE UNIT B 

VolvUIn Organio Cornpoonds Detected (mg(L) In Groondwetnr Sonopies Using EPA Method B280A 

FORTRICHARDSON, ALASKA 

Monitoring Bromodichtorontethann Carbon Tntrachioride 

Weil ID 001 1901 Nov 9596 Nov 199? Jons 1999 Dot 1998 Oct 7905 Nov 1090 Nov 1997 Jano 5908 001 1098 

YELLS SCREENED IN SHALLOW (UIFER 
MW-2 OD (00005> NO (00010) 90(0001) 50(0001) 50(0001) 00(00002) ND (00010) ND (0001) 05(0 ODI) 

MW-3 ND)00005) -- 00)0001) 00)0001) ND(000I) N0)00002) N0)000I) 05)0001) 110(0001) 
MW-0 00(00005) ND (0001) 1)0(0001) NO (0.00)) 50(00002) ND)? 001) ND (0001) 00)0001) 
MW-12 90)0 0005) NO (00010) 0002 00(000)) 0022 0_loll 0.002 ND (0.001) 00)0001) 7 
MW-13 00(0 0005) 00)00010) 00(0001) ND (0001) NO (000)) 000031 00(0 0010) 0.013 1)0)0000) 90(000)) 
MW-15 00)00005) - 00)0001) ND)???)) ND (000)) 00114 - 00)0001) ND (0001) 50)000)) 
MW-I? -- NO)000I) -- -_ N0)0001) -- 

MW-15 -- - 00)0001) NO (0.001) NEID 001) -- 00)0001) 1)0(0001) Nb (0001) 
MW-20 -- -- 00)0_001) 50(0.001) 9010001) -. -- ND)? 001) 1)0)0001) ND (0.007) 

MW-21 -- 90)0020) NO (0.001) 90(0001) -- 90)0000) 1)0)0.001) 90)000)) 
MW-22 -- 90)0001) ND)? 001) NE (0001) 0,011 0,010 0.000 7 
MW-23 -- ND (O DOl) 00(0001) -- -- 00)0001) 90(000)) 
MW-24 -, 00(0001) -- -, 1)0)0001) 90)0001) 
P2-i -- 50)0)0) 00)0020) 00(0001) 00)0.00)) 05)0 10) 00(0020) 1)0)0.001) 90)000)) 

YELL SCREENED IN PERCHED A 9FER 
MW-14 00(1 0) NO (IO) -- -- -- 2.6 27 -- -- -- 

YELL SCREENED IN SHALLOW-I ORMEDIATE AQA)PER 
MW-5 500.50) 00)0.0010) ND (0001) 1)0)0001> 00(000)) 00)0.2) 00)00010) 00)000)) 1)0(0001) 50)0001) 

YELL SCREENED IN INTERMEDII (AQUiFER 
MW-4 ] ND (050) -- -- 00)0.00)) -- 00)02) -- -- 0000 -_ 

nELL SCREENED IN DEEP ADUlI 1 

MW-1 00)0.005) -- 90(000)) 05)0.001) 50)0001) 50)0 002) -- 90)0.001) 0_Dol NO (0.001) 

MW-9 90)0.005) -- 00(0.001) 00)000)) 90(0001) 1)0(0002) -- ObI ND (0001) 1)0)000)) 
MW-7 00)005) -- 00(000)) 50(0001) 90)0001) ND)O 02) - 010(0001) 00)0.001) ND (0 00)) 
MW.9 00)0.0005) -- 50(0001) 50)000)) NO (ODO)) 90)00002) 00)0001) 00)000)) NO (000)) 
MW-10 ND (0:0005) ND >00010) 50)0001) ND (O ODI) ND(D 001) 90(00002) ND (000)0) 00)000)) 1)0)0.001) ND (0.00)) 

NOTES. MW-14 nao dry in 1997 and 1950 
-- NOI Sampled 

NA Nob Ana)ynnd 
ND AnolyIn Sol DYloDind (Delenilon Limit in 

IS Concenlrabon 01 Cvnlaminan) is Trending Lode 
= Concnnlrabon 01 Conlaminan) is Trending (-lionne 

SWreaDWdcv0400aiGW-0500ieOW-000 Sis55 



TABLE 5-1 (CONTINUED) 

SUMMARY OF ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS (VOCS) FOR 

1995 THROUGH 1599 GROUNDWATER SAMPLES 

OPERABLE UNIT B 

Voletile Orgonlc Coolpoonde Detected Into/LI In I000ondwnter SlOtI90 UN/ng EPA Method B2HOA 

FORTRICHARDSON, AlASKA 
Monitoring Chlnrobeovenn Chloroform 

Well ID Oct 1995 Nov 1090 Non 1091 June 1999 Oct 1990 Oct 1995 Non 1006 Non 1697 June 1098 Oct 1995 

tELLS SCREENED IN SHALLOW UIFER 
MW-2 90/00002) 90(00010) ND (0 0011 ND /0.001 ND/a OD// NO/O 0002/ liD /0 DOlO) NO (DOO1) ND (0 001) ND /0001) 
MW-3 140 (D 0002) -- ND (0001/ NO (000/) ND (ODO/I 000050 -. 90(000/) ND (000/) ND (000/) 

MW-9 ND (00002/ -- NO/O 001/ 901(0001) NO/O 001) NO/O 0002) -- ND/DOD/I ND (0001) 90)000)1 
MW-12 NO/O 0002) ND (000/0) ND/ODD/I NO/O 001) lID (O ODI) ND /00002) 90/00010) 0.002 ND (0001) ND (000/1 
MW-13 0,00059 90)00010) 90)00011 90(0 001) ND (DOD/I D.OUII 90(00010) ND (000/) ND (0001/ ND (DOD/I 
MW-IO 50/00002) NOb 00/) ND 000/) 140)000/) 0.0016 0.002 ND (0.001/ 0.001 

MW-07 .. 90)000(1 90/000/) 
MW-19 -- -. ND (0001) 140)0001/ NO/O 001) -- O.Uil ND (0.001/ NO/O 00/) 
MW-20 -- -- 90(0001) 60)0001/ ND)0001) -- 90/000/) 50(0001/ NO/000I) 
MW-21 -- -- 90(0020) 00)0001/ NO (0001) -- 0.079 0_02e 0,016 

MW-22 -- -- 0.001 NO (0001) 0,002 -- 0,012 3,001 001 

MW-23 -- -- -- 00)0001/ NO/O DOl) -- -- 3003 0,004 

MW-24 -- -- -- 140(0001) -- -- -- 0006 
P2-I -- hO /0 10/ ND (0020) 90/0001/ NO/O ODI) -- NO/O /0/ NO /0,020) 0,003 0,003 

tELL SCREENED IN PERCHED Al (FER 
MW-14 90)0,5) ND)) 01 -- 1.4 NO/I 0/ -- -- 

WELL SCREENED IN SHALLOW-Il 1RMEDIATE AQUIFER 
MW-S 90)021 ND (00010) ND (0001) 90/0.0011 NO/O 001) 90)02/ 0,0059 0,010 0,000 0005 1 

tELL SCREENED IN I000RMEDI8 AQUIFER 
MW-4 00)0.2) -- -- ND /00011 -- 90)02/ -- -- 0,009 -- 

WELL SCREENED IN DEEP AQOIF 

MW-I 00(0000) -- ND (0001) 90/0001) 00/0001/ 140/0002) -- 90/0001) NO (0001) 0.000 L 
MW-6 60)0002) -- 90)0001) 140/0.001 

/ 
90/0001) 90/0002) '- 90(0001) ND (O DOl) 90/0001) 

MW-7 ND (002) 60)0001) NO/O DOl 
/ 

ND/DUO/I 90/002/ 0,001 0,002 0,001 

MW'S 000055 -- 90(0001) ND 10001/ 90)000/) 50/0,0002/ 90/0001) ND /0,001) 90/000/1 
UW'lc NO/O 0002) (D /00010) 60)0001) 50)0001/ NO /0001) 50/0.0002/ ND /000/0) 60/0,001) ND (0001/ NO/O 001) 

NOTES MW-14 nao dly 0 1957 old lOSS 
NOI Sampled 

NA - No) Ma/pond 
NO Afable NOI OeIoOlod (Do/sOlon hAil In Palnn/hnNnN/ 

I= Conoen/laI/on cl Contaminall is Trend/no 10601 
= ConcnnIlaIÌoO 01 Conlanonanl is TIending Hiohel 



TABLE 5-1 (CONTINUED) 

SUMMARY OF ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS (TOCS) FOR 

1995 THROUGH 5098 GROUNDWATER SAMPLES 

OPERABLE UNIT B 

0014111e 0194fb Conlpoccnde Detet.d (negIL) in Geoundw4ler Sceeplon UBIIO9 EPA Mnlhod 8260A 

FORTRICHARDSON ALASKA 
MonitoeIRg 1,1-Olchlrroetl,ene l,2-Dbchleeonthesen (Totel) 

Well IO Oct 1995 110v 1996 Ncc 1997 June 1998 0011698 Oct 1995 Ncc 1986 Nos 1997 JunO 1599 Dcl 1998 

WELLS SCREENED IN SHALLOW .0_UIFER 

MW-2 #0(00002) NO 00010) #0)0001) #0(0 001) #0(0001) ND (000021 ND(000l0) ND (0001) ND (0001) ND)0001) 
MW-3 ND (0.00019) ND (0001) ND (0001) NO (0001) 0012 -- 0.045 0,005 ND (0.001) 

MW-U 60(00002) -- 50(0001) ND (0001) ND (0001) ND (00002) -- ND (0007) NO (00011 ND (0001) 
MW-12 0.00014 ND (00010) ND (0001) NO (0001) 00(0001) 0001 0.0029 0015 0.005 ND (0001) 
MW-10 0.00026 7410(0 ODIO) ND (0001) #0)00011 NO (00011 NO (00002) NO (000101 0001 #0)00011 #0(0001) 
MW-IO 0.00071 -- ND (0001) ND (00011 50(0 ODI) 0.019 0,028 001 0.521 

MW-10 -' -- ND (0001) -- -- -. ND (0001) 

MW-IS -- 0.002 #0)00011 #0(0007) -. 0.015 002 1016 V 
MW-20 -- -- ND(000I( NE)000)) #0(0.001) -- -- ND(0001) ND(000l( ND(000I( 
MW-27 -. -- 0552 0014 0019 -- . 51 197 292 
MW-22 .. -. 0.010 #0(0.001) 0.007 -. -- 0.71 0.208 0920 
MW-23 -- -- -. #0(0.001) 0.004 -. .. « 0.195 0209 

MW-24 -- -- -- 0.005 -- .. 0.307 

PZ-1 -- 90)0.70) #0(0.020) #0)00011 0.003 -- .17 1.7 0.129 0.375 

WELL SCREENED IN PERCHED Ai IFER 
MW-14 #0)05) NO (1.01 -- 49 59 -- 

IELL SCREENED IN SHALLOW-It IRMEDIATE AQUIFER 
MW-S ND (02) ND (0.0010) 0.010 50(0001) 5.005 NO (02) 0,33 0.55 0.256 0500 

WEIL SCREENED IN INTERMEDIA0L AQUIFER 
MW-4 ND)O.2) -- -- 0.005 -- f' -- -- 0.405 -- I 

IELLSCREENED IN SEEP 4001F 
MW-1 50(0.002) -- ND (0007) #0)00011 90(0007) 00003 « 0.004 0.005 0.506 

MW'S #0)0.002) -- ND (00071 NO (0.000) 50(0007) 00035 -. 0.004 0.002 0002 
MW-7 ND (002) '- 0.004 0.005 0.005 034 -. 0,58 0.382 0.384 

MW-S 0.0012 -- #0(0001) 50(0001) 90(00071 50(000021 '- #0(0007) NO (0001) #0(00011 
MW-16 #0)00002) ND (00070) #0)0007) ND (0001) #0(0 007) #0(00002) 50(00070) ND (0001) #0)00011 #0(0001) 

NOTES' MW-1402081901997 bd 1990 
= No) Dompled C 

NA = NOI Analyzed 
ND = Analyle NOI Delecled )Ee(eCtiOn Limit ir Parcnlbesos( 

IC000enllulion Of COvIaminanl is Trending Louer 
= Concerrlralron of ContaminaN is Trending Higher 

f23 



TABLE 5-1 (CONTINUED) 

SUMMARY OF ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS (VOCS) FOR 
1995 THROUGH 9998 GROUNDWATER SAMPLES 

OPERABLE UNIT B 

VoItIIo O,5onio Conopoonds Dntostsd (,ngIL( in Gr000dwslo, Snonpins USInO EPA Method B2BOA 

FORTRICHARDSON ALASKA 

Monitonng Teichloronthene Introchloronlhene 

Well ID Oct 1995 50e lOOR Hoc 1997 Jons 1090 0511058 0011885 NOv 1H04 9905 1887 Jons 1H00 DCI 1988 

ELLS SCREENED IN SHALLOW (UFER 
MW-2 ND)00002) 90(00010) 0.001 00(0001) 60)0001) NO (00002) NO)0 0010) 00)0001) 00(0001) NO (QUOI) 

MW-3 0.26 -- 0,27 0.037 0.062 NUI 0002) 1(0)0001) NO (0001) NO (0001) 
MW-U NO (00002) -- NO (0001) ND (0001) 190)0 WI) NO (00002) -. 90(0001) NO (0001) 60(0001) 
MW-12 0.16 0.070 a_19 osso 0.063 0.00035 NI) (0)010) 00(0001) 90(0001) NO (0001) 
MW-13 5.0067 0.0041 0.010 0,000 0.01 NO (0 0002) ND (00010) 00)0001) 00(0001) ND (0001) 
MW'IN 027 - 032 014 026 00021 '- 0502 0.001 0003 
MW-07 ' -- ND (0.001) -- -- -- - ND (0001) -- -- 
MW-10 -- -- 0,95 0.110 0.170 7 « 0.310 0,002 0.005 

MW-20 « -- 0.012 3.018 0.012 '- -- 00)0001) 0.001 60)0001) 
MW'21 - -- 22 12 7,1 7 -. U 390 0,17 0,140 7 
MW-22 - -- 87 21 70 « .' 03 0,004 0150 
MW'23 -- -_ -- 2.2 3.2 « -_ -- 0.552 0.086 

MW-24 -- -' -_ '- 3,1 -- -' -. -_ 0.150 

PZ'l -- .64 5.4 0.83 1.3 « NI) (010) 0.573 0.010 0.015 7 
KIL SCREENED IN PERCHED U FER 

MW-14 220 106 - -- -- 11 12.3 -- -_ -- 
IELL SCREENED IN SHALLOW.III RMEDIATE AQUIFER 

MW-5 4.5 2.1 8.5 3 3.7 90)02) 0,067 0,13 U_025 0.032 

(JELL SCREENED IN INTERMEDIA.L AQUIFER 
MW-4 14 -- 4,1 7 0.31 .' -- 0.084 -- 

IELL SCREENED IN DEEP AQUIF 
MW-1 0.543 -- 0.03 0.034 5.529 90)0002) -- 60)0001) 90)0001) 90)000)) 
MW-6 0.13 '- 0,506 0.020 5.026 7 50)3002) « 60(0001) 90)0001) 60)0001) 
MW-7 1,0 « 1.3 0.92 0.05 7 00)002) 0.004 0,555 0000 
MW-9 000091 -' 110)0001) NIl (0000) 90)0001) 00)00002) 110)0001) 50)0001) NO (0001) 
MW-16 000031 90)00010) 60(00011 ND (00011 90(0001) 00)00002) 901(00010) 60)00011 ND (0001) 0010001) 

NOTEs. MW-14 wan 31)11 (997 7110 1990 
NOI Sampled 

746 = NOI Analysed 
NO = Amollie NOI Delecled )Oel001lon limit sr Parentheses) 

ICOrcootrolmorm clConianonanlmsTrend,ng lower 
= Cononnlratiour of Conlammnanl N Trending (ligner 



TABLE 5-I (CONTINUED) 

SUMMARY OF ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS (VOCS) FOR 

7995 THROUGH 5999 GROUNDWATER SAMPLES 

OPERABLE UNIT B 

VoIctIle 0193fb Conspoonds Detected In5OILI ss Geoondwalnr Semplee Using EPA Method 926tA 

FORTRICHARDSON, ALASKA 

MonItorIng 1,1,2,2-Tntrowhloeoethane 1.l,2-Tnchloronthonn 

WeIl ID Oct 1995 Roo 1966 Nov ISST jonc 9999 Oct 1999 Oct1905 Boo 1996 Roo 1997 joflc IRR9 Oct1990 

SELLS SCREENED IN SHALLOW UIFER 
MW-2 60(050) NO (00010) 0.003 0001 0.004 100)0 50) NOT 0010) ND (0 001 STO 001 ND (0001) 
MW-3 054 -- 045 0.035 0.0S9 Y 0,0023 '- 0.004 NO (0001 ND (0001) 
MW-6 NOIOSO) NU)000)) NO)0001) 00)0001) 140)050) -. 50)0001) 50(0001) N0000I) 

MW'12 0.49 0.024 0.065 0014 0100 0 QUOTE 110(00010) 0.000 50)0001) 50(00010) 
MW-13 0.0011 0.0011 0.009 0.0S6 0.056 A 60)050) ND(0D010) NO (0 001) NO 10001) ND (0001) 

MW.15 00063 0004 0002 0.004 00013 -- coos ND (0001) 0.042 

MW-17 .. -- ND)000l) -- -- 50)0001) -- -- 

Mw-19 '- -- 1 4 034 0.610 0014 ND (0 001) 0003 Y 
MW-20 -- -- 001 0.15 0.120 '- -- 90)0001) NT 10001) ND (0001) 
MW'21 -- '- 60 24 3.8 V -- 0.42 0.19 0.2 

6460.27 -- '- 11 37 100 -. -- 0.043 0.011 0.41 

MW-23 « -- -- 17 IS O -- ' 0076 0007 
MW-24 '- -- 40 -- « -- O tS 

PZ-1 -- 1.4 14 1 3.3 V -- 00)0 IO) 0 12 0.009 0.022 

WELL SCREENED IN PERCHED A' FER 

MW-14 1900 1000 -- -- -- 90)1 3) 1 -- -- 

IELL SCREENED IN SHALLOW-SI )RMEDIATE AQUIFER 
MW-5 27 9.1 19 IS 6 NO (050) 0.45 0.1 0025 0.001 

WELL SCREENED IN INTERMEDI4 AQUIFER 
MW-4 71 -- -. 6 -- NO (050) -- -- 0.036-' 

WELL SCREENED IN DEEP AOIIIFcSs 
MW-1 0,082 -- 7.047 0054 0029 y '1409TTTO ----------------- 1''JOfl'(TOO)) 00)0001) NO)O.O0T(" 
MW-6 0.52 S.006 0013 0.019 ND 0005) « 140)000)) NO 1000)) #0(000)) 
MW'7 s.l .- 1.5 18 1.500 40)005) -- 0004 0.020 0.00 

MW-9 00)000) -. 60)0001) NO (0001) ND (0001) 40)050) -- ND (0001) 110(0000) ND (0001) 
MW'16 ND (0002) NO (00010) NO (0001) 00)0001) 90)0001) 50(050) 140)00040) ND (0001) ND (0001) 60)0 lOI) 

NOTES MW-14 oes dry 01097003 1396 
-- NOI 500p)ed 

NA NOI Aflalyoed 
ND = AnalySe NOI Onleoled (DetectAn Limit in Parentheses) 

IS COflOOflIIaIiOe 01 Contaminanl IS Trending Lower 
S Conoentlallon of Conlonlinanl IS TrendorO 09511 
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TABLE 5-2 

VOLATILE ORGANIC COMPOUNDS THAT EXCEEDED MCLS 
OCTOBER 1998 GROUNDWATER SAMPLES 

oPERAatEUNrrg PEUNER0AOtSPOSI1LAREA 
',OIW 

- - -- MCtç )itoring Coflcantration* 
Compound - (m1 '-WeIt ID (mg!L) 
benzene 0.005 MW- 21 0.021 

MW-22 0.017 
carbon tetrachloride 0.005 MW-22 0.006 
1.2-dichloroethene (total cis- and trans-) MW-5 0.500 

MW-7 0.384 
MW-21 2.92 
MW-22 0.920 
MW-23 0.208 
MW-24 0.307 

PZ-1 0.315 
1. l-dichtoroethene 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-t 0.010 
trichioroethene (TCE) 0.005 MIF' 0.029 

MW-3 0.062 
MW-S 3.7 
MW-6 0,026 
MW-7 0.85 
MW-12 0.063 
MW-13 0.01 

MW-15 0.26 
MW-19 0.170 
MW-20 0.012 
MW-21 1,1 

MW-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 (MCL5) 
are shown 
Analysis did not separate cia- and trans-dichioroethene which have MCLs 
of 0.07 and 0.1 ppm, respectively 

S:\Frojens\WcB\E94cthAGW-ReporEGW.dBi.x5 510 lit/SB TABLE s-2 (page I oft) 



TABLE 5-3 

SUMMARY OF ANALYTICAL RESULTS FOR NATURAL ATTENUATION PARAMETERS FOR 

1996 THROUGH 1998 GROUNDWATER SAMPLES 

OPERABLE UNIT B 

Natural Attenuation Parameters Detected (ppm) in Groundwater Samples 

FORT RICHARDSON. ALASIO (Nutrients and Electron Acceptors) 
Ammonia Total KJedahl Nitrate Nitrite NitrateiNitrite 

Well ID as Nitrogen Nilrogen as Nitrogen as Nitrogen as Nitrogen 
Nov1996 Nov1997 June1998 Nov1996 Nov1996 June1998 Nov1996 June1998 Nov1997 

WELLS SCREENED IN SHALL N AQUIFER 
MW-2 0.144 ND (0 050) ND (0050) 0.271 2.1 6.11 ND (01) ND (0100) 0.64 

MW-3 -- ND (0.050) ND (0 050) -- -- 0.538 -- ND (0 100) 0.36 

MW-8 -- 0.095 ND (0.050) -- -- 2.25 -- ND (0.100) 0.75 

MW-12 0.157 ND (0.050) ND (00501 6.452 0.24 2.62 ND (01) ND (01001 2.0 

MW-13 0.37 ND (0.050) ND (0.050) 8.242 0.32 2.24 ND (0.1) ND (0.100) 2.0 

MW-15 -- ND (0.050) ND (00501 -- -- 0.167 ND (01001 0.90 

MW-17 -- ND (0.050) ND (0.050) -- -- 6.542 -- ND (0.100) 8.74 

MW-10 -- 1.2 .71 -- -- ND (0.100) -- ND (0.100) 0.10 

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 (0025) 
MW-22 -- 0.30 ND (0050) - -- 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 PERCHI- AQUIFER 
MW-14 0.122 -- -- 0.365 ND (20) -- 5.71 -- 

WELL SCREENED IN SHALLC -INTERMEDIATE AQUIFER 
MW-5 0.633 0.51 .39 0.82 2.1 2.37 ND (01) ND (0.100) 5.6 

WELL SCREENED IN INTERM.JIATE AQUIFER 
MW-4 -- -- .35 -- -- 1.17 ND (0100) -- 

VELL SCREENED IN DEEP AQUIFER 
MW-1 - ND (0.050) ND (0 050) -- .423 -- ND (0 100) 0.54 

MW-6 -- 0_74 0.4 -- -- ND (0.100) -- ND (0.100) ND (0.025) 

MW-7 -- 0.41 0.31 -- -- ND (0.100) -- ND (0.1001 0.13 

MW-9 -- ND (0.050) ND (0 050) -- -- 0.209 -- ND (0 1001 0.30 

MW-18 5.129 ND (0050) ND (0050) ND (0.2) 0.57 .601 ND (0 1) ND (0 100) 0.75 

NOTES: 

-- Indicates lItai weil was not sampled 

SProjects\Weis\E9408u\GWRepon\GWdataXIS 5-11 1/5/YO TABLE 5.3 Pagel i 4) 



TABLE 5-3 (CONTINUED) 

SUMMARY OF ANALYTICAL RESULTS FOR NATURAL AfENUATION PARAMETERS FOR 

1996 THROUGH 1998 GROUNDWATER SAMPLES 

OPERABLE UNIT B 

Natural Attenuation Parameters Detected (ppm) in Groundwater Samples 

FORT RICHARDSON, ALASI(P (Nutrients and Electron Acceptors Continued) 
Ferrous Phosphorous Residue 

Well ID Chloride Iron (mg!L) Manganese (Total) (Total) Sulfate 
Nov Nov June Nov Nov June 
1996 1997 1998 Nov1996 Nov1997 June1998 Nov1996 Nov1996 Nov1996 1996 1997 1998 

WELLS SCREENED IN SHALLOW AQUIFER 
MW-2 1.6 1.6 2.6 0.864 ND (0200) ND (01) 0.111 0.749 2400 17.3 11 10 

MW-3 -- 3.7 2.8 -- ND (0200) ND (0.1) -- -- -- -- 14 10 

MW-8 -- 1.6 1.6 -- 0.200 ND (0 I) -- -- -- -- 25 14 

MW-12 1.67 3.2 4.9 0.246 ND (0200) ND (01) 1 84 0.421 17 15 11 

MW-13 1.74 24 3.4 0.218 ND(0 200) ND (01) 0.0304 0047 186 17 14 99 
MW-15 -- 6.3 4.4 -- ND(0 200) ND (0.1) -- -- -- -- 11 9.2 

MW-17 -- 3.6 3.1 -- ND)0200) ND (01) -- -- -- -- 28 13 

MW-19 -- 2.1 1.7 -- 5.5 ND (0.1) -- -- -- -- 3.7 6.7 

MW-20 -- 1.7 1.7 -- ND)0 200) ND (01) -- -- -- -- 8.4 86 
MW-21 -- 42 29 -- 4 ND)01) -- -- -- -- 78 220 

MW-22 -- 33 45 -- 0.500 2 -- -- -- -. 20 17 

MW-23 -- -- 5.7 -- -- 7 -- -- -- -- -- 88 

PZ-1 2.13 16 4.6 0.0937 1.4 ND (0.1) 0.815 0.059 237 26.9 65 86 

VELL SCREENED IN PERCHED AQUIFER 
MW-14 127 -- 

[ 
ND (0.05) -- -- 0.511 0.342 98 44 -- -- 

WELL SCREENED IN SHALLOW-INTERMEDIATE AQUIFER 
MW-5 7.33 12 9.1 0.595 0.400 2 

] 
0.537 0.029 82.3 79 130 

WELL SCREENED IN INTERMLL)IATE AQUIFER 
MW-4 -- -- 7.4 [ 

-- ND (01) 
] 

-- 51 

WELL SCREENED IN DEEP AQUIFER 
MW-1 -- 2.4 2.0 -- ND (0200) ND (0,1) -- -- -- -- 13 12 

MW-6 -- 14 14 -. ND (0 200) ND (0 1) -- -- -- -- 5.3 6.1 

MW-7 -- 4.3 4.1 -- ND (0200) ND (0.1) -- -- -- -- 15 12 

MW-9 -- 3.0 2.9 -- ND (0200) ND (01) -- -- -- -- 12 12 

MW-16 23.2 22 21 0,761 0.200 ND (01) ND (002) 0,028 576 16.8 17 19 

NOTES: 

-- Indicates thaI well was not sampled 

S.\Projeds\WcfsE94O8GW-Ropod\GW'dA 5-12 115/99 TABLE S-3 Fgn (2 o14( 
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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 Parameters Detected (ppm) in Groundwater Samples 
(Metabolic End Products) 

FORT RICHARDSON, ALASKA 

Well ID Ethane Ethene Methane Sulfide 
Nov_1998 Nov1996 Nov 1996 Nov1996 Nov1997 June1998 

VELLS SCREENED IN SHALLOW AQUIFER 
MW-2 ND (002) ND (0.06) ND (0.02) ND (00500) ND (00500) ND (0.100) 
MW-3 - -- ND (00500) ND (0.100) 
MW-8 -- -- ND (0.100) ND (0.100) 
MW-12 ND (0.02) ND (0.06) ND (002) ND (00500) ND (0.0500) ND (0.100) 

MW-13 ND (002) ND (0.06) ND (0.02) ND (0.0500) ND (00500) ND (0.100) 

MW-15 ND (00500) ND (0100) 
MW-17 -- ND (00500) ND (0100) 
MW-19 -- ND (0.0500) ND (0.100) 

MW-20 -- ND (00500) ND (0.100) 

MW-21 -- ND (0.0500) ND (0 100) 

MW-22 -- -- -- ND (0.0500) ND (0.100) 

MW-23 -- -- -- ND (0.100) 

F'Z-1 ND (0,02) ND (000) ND (0.02) ND (0.0500) ND (0.0500) ND (0.100) 

WELL SCREENED IN PERCHEC MQUIFER 
MW-14 ND (0021 ND (006) ND (002) ND (00500) -- 

WELL SCREENED IN SHALLOW INTERMEDIATE AQUIFER 
MW-5 ND (0.02) ND (0.00) ND (0021 Nl) (0.0500) ND (00500) ND (0100) 

WELL SCREENED IN INTERMELIIATE AQUIFER 
MW-4 -- -- -- ND)0 100) 

WELL SCREENED IN DEEP AQUIFER 
MW-1 -- ND (0.0500) ND (0.100) 
MW-6 -- -- NO (00500) NO (0.100) 
MW-7 -- NO (00500) NO (0.100) 
MW-9 - -- ND (0 0500) ND (0.100) 

MW-16 ND (0.02) ND (0.00) ND (002) ND (0 0500) ND (00500) ND (0100) 

NOTES: 

Indicates that well was flot sampled 

S;\Projecfl\Wth\E94O&AGW-Repofl\GW-dflIs 5'13 llsìssneei.E 5-3 (Pmo 3014) 



TABLE 5-3 (CONTINUED) 

SUMMARY OF ANALYTICAL RESULTS FOR NATURAL ATTENUATION PARAMETERS FOR 

1996 THROUGH 1998 GROUNDWATER SAMPLES 

OPERABLE UNIT B Natural Attenuation Parameters Detected In Groundwater Sample5 
(Substrates_and_Others) 

Substrates (ppm) Others FORT RICHARDSON, ALASKA 
Total Alkalinity HeterotropMc Plate OU Degrading Sulfate Reducln9 

Well ID Organic Carbon (ppm) Count (colli..) Bacteria (coUL) Bacteria (coIIL) 

Nov 1996 
I 

Nov 1997 
I 

June 1998 NoV 19961 Nov 1997IJune 1998 Nov 1996 Nov 1996 Nov 1996 

WELLS SCREENED IN SHALLUW AQUIFER 
MW-2 1.3 1.1 3.9 -. 130 64 1300 ND (20) Negati'e 

MW-3 -- 1.2 1.1 -- 60 40 -- -- -- 

MW-8 -- 1.5 2.6 -- 120 98 -. -- -- 

Mw-12 1.4 0.90 1.5 -. 68 66 72 ND (20) Negative 

MW-13 1.2 1.1 1.7 -- 160 120 200 ND (20) Negative 

MW-15 -- 0.85 1.1 -- 98 85 -- -- -- 

MW-17 -- 1.5 2.5 -- 110 69 -- -- -- 

MW-19 -- 8.6 8.9 -- 190 180 -- -- -- 

MW-20 -- 1.1 1.6 -- 94 93 -- .. -- 

MW-21 -- 9.6 5.8 -. 160 97 .- -. -- 

MW-22 -- 3.4 2.4 - 130 120 -- -. -- 

MW-23 -- -- 7.2 -- -- 77 -- -- -- 

PZ-1 2.6 3.7 1.7 -- 160 74 490 ND 20) Negative 

WELL SCREENED IN PERCHED AQUIfER 
MW-14 ] 

5.2 -- -- -- 2 ND (20) Negative 

WELL SCREENED IN SHALLO. -INTERMEDIATE AQUIFER 
MW-5 

] 
4.4 5.9 5.6 - 56 35 201 ND (20) Negative 

WELL SCREENED IN INTERME(4ATE AQUIFER 
MVV-4 

] 
-- 2.6 -- -- 78 -- 

j _______________ 
WELL SCREENED IN DEEP AQUIFER 

MW-1 -- 1.8 1.4 -- 150 150 -- -. -. 

MW-6 0.80 0.83 -- 280 270 -- .- -- 

MW-7 -- 3.8 4.3 -- 220 220 -- -- -.. 

MW-9 -- 0.59 1.1 -- 110 110 . -. 

MW-16 ND (0.05( 0.39 1.0 -- 110 110 204 ND (20) Negative 

NOTES: 

-- Indicates that well was not sampled 
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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 dentificatlo Oxygen Potential pH 

(ppm) (mV) June 
Nov 1996 Nov 1997 June 1998 Oct 1998 Nov 1996 Nov 1997 June 1998 Oct 1998 Nov1996 Nov 1997 1998 Oct 1998 

Shallow MW-2 9.63 20.44 11.2 8.9 63.3 49** 139 7.49 6.17 6.23 70 
Shallow MW-3 -- 000 9.4 865 -- 370/136 108 -- -- 7.73 7.38 7 lO 

Shallow MW-t 0.4 6.18 43" 163 -- 6.22 654 7.09 
'äT Shallow MW-12 3.9 24.01 13.0 1084 942 48" 129 7.43 6.13 6.76 

Shallow MW-13 8.3 9.1 8.47 81.9 53" 113 -- 7.50 6.00 686 6.7 

Shallow MW-15 -- " 11,4 12.03 43" 190 -- 6.23 78 790 
Shallow MW-17 " 12.5 57" 227 -- 5.89 74 
Shallow MW-19 0.00 -1 0 -0 32 -- -68 -- 6,57 6 46 

Shallow MW-20 0.0 11.0 9.64 -- 207/115 84 -- 7.65 689 686 
Shallow MW-21 -- 22.5 -0.26 0.17 55/79 73 6.4 652 635 
Shallow MW-22 -- 3.87 4.0 4.61 "' 108 -- -- " 6.41 620 
Shallow MW-23 -0.06 0.03 -- -- 79 -- -- 626 6.16 
Shallow MW-24 -- -- 0.22 -- -- -- 597 
Shallow PZ-1 365 19 -.7 0.01 -755 148/110 147 7.04 6.9 618 6.52 
Perched MW-14 4.38 -- 112.8 -- 7.22 -- -- 

Shallow-Intermediate MW-5 4.33 17.78 6.3 0.05 5.4 42 134 6.67 6.22 6.2 5.98 
Intermediate MW-4 -- 11.27 -- 168 -- -- 6.56 -- 

Deep MW-1 20.64 12.1 10.16 44" 134 -- 6.19 7.6 7.58 
Deep MW-6 17.37 1,9 0.15 -- 332/74 93 -- 8.38 0.05 9.0 
Deep MW-7 -- 19.54 10.6 3.97 43" 128 -- 6.25 7.49 7.31 

Deep MW-9 47.2 9.1 9.40 -- 284/155 140 -- 7.68 7.71 776 
Deep MW-16 8.77 6.06 7,6 -102 49" 189 7.22 6.15 7.6 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 salues higher than expected (suspect ambient temperature too cold for proper operation of insllumest) 
Indicates values lower than expected (instrument not reading oxidation reduction potential 
Indicates erratic readings (suspect ambiest temperature loo cold for proper operation of iilstrunìeel) 
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TABLE 5-4 (continued) 

SUMMARY OF FIELD 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 

(pS!cm) (°F) 
Nov1996 Nov1997 June1998 Oct1998 Nov1996 Nov1997 June1998 Oct1998 

Shallow MW-2 163 261 159 230 411 43,7 41.18 50 
Shallow MW-3 237 237 274 38 3 37 94 3 8 

Shallow MW-8 265 200 233 39.0 37.04 3 4 

Shallow MW-12 194 182 156 247 403 3913 383 4 1 

Shallow MW-13 228 344 237 272 435 41 7 4082 74 
Shallow MW-IS -- 203 160 175 40.6 38.48 6.8 
Shallow MW-17 295 140 -- 397 37.4 -- 

Shallow MW-19 358 320 336 41.2 40.64 5.3 
Shallow MW-20 -- 150 171 198 36.1 38.3 39 
Shallow MW-21 475 566 567 396 42.44 6.8 
Shallow MW-22 -- 413 291 334 70.9 60.62 133 
Shallow MW-23 -- -- 289 302 41.9 60 
Shallow MW-24 321 -- 6 6 

Shallow PZ-1 229 395 269 380 41.0 37.6 41.72 6.2 
Perched MW-14 638 -- 44.9 -- -- 

Shallow-Intermediate MW-5 233 350 313 417 426 340 40.46 66 
Intermediate MW-4 -- -- 249 -- 34.72222222 

Deep MW-1 308 253 272 437 4046 6.2 
Deep MW-6 471 459 516 41.4 41.72 63 
Deep MW-7 427 361 394 45 7 43.52 4.5 
Deep MW-9 -- 174 202 217 37.4 3866 3.6 
Deep MW-16 225 308 250 280 41.1 49.5 40.64 4.0 

NOTES. 

Where two values are recorded for Oeidalion Redaction Potential, Iwo instruments were used tor the measurement 
Indicates that well was not sampled 

* Indicates values higher than expected (suspect ambient temperature loo cold for proper operation of e'istrurnent) 
** Indicates values lower than expected (instrument not reading oxidation reduction potential) 

Indicates erratic readings (suspect ambient temperature too cold for proper operalion uf instruisent) 
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TABLE 5-5 
GROUNDWATER ELEVATIONS POLELINE ROAD DIPOSAL AREA 

OPERABLE UNIT B 

Groundwater Elevation in Feet 
FORT RICHARDSON, ALASKA 

Monitoring Saturated 
Well Interval 1111195 1214l95 1,3,96 2/1l96 3/1/96 4(1/96 5/1/96 6/3l96 711/96 8/2/96 9/3/96 10/2/96 
MW-2 Shallow 274.11 273.43 272.69 272.30 272.08 271.88 271.62 271.80 271.76 271.61 271.37 271.22 
MW-3 Shallow 274.01 272.84 271.55 270.78 269.97 269.49 269.33 269.42 269.41 269.38 269.28 269.26 

MW-8 Shallow 276.67 276.04 275.20 274.61 274.15 273.84 273.59 273.65 27360 273.53 27345 273,34 

MW-12 Shallow 273.75 273.04 272.24 271.76 271.38 271.10 270.70 270.92 270.82 270.57 27029 270.13 

MW-13 Shallow 275.88 275.21 274.46 273.90 273.52 273.22 272.98 273.02 272.99 272.96 272.91 27283 
MW-15 Shallow 27192 270.83 269.83 269.29 268.36 268.22 267.17 26720 267.03 266.89 26621 265.74 

MW-17 Shallow 285.40 284.54 283.69 283.06 282.59 282.28 282.36 282.70 282.64 282.37 282 15 281.97 

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 

MW-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 290.93 289.93 289.05 288.37 287.71 287.28 286.80 290.38 289.89 289.37 289.08 288.72 

MW-5 Shallow-Intermediate 277.44 276.59 275.33 27515 274.60 274.24 27385 274.10 274.16 274.00 273.88 273.76 

MW-4 Intermediate 237.77 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry 238.33 

MW-1 Deep 173.27 173.26 173.22 173.28 173.18 173.32 173.29 173.18 173.24 173.18 173.32 
MW-6 Deep 177.36 177.24 177.40 17753 177.32 177.68 17735 177.63 17733 177.44 177.42 177.71 

MW-7 Deep 226.71 226.37 226.30 226.38 226.12 226.40 226.08 226.30 225.97 226.09 226.09 226.33 

MW-9 Deep Dry 160.16 160.13 159.94 Dry 159.09 Dry Dry 158.08 158.10 15808 158.02 
MW-16 Deep 162.38 162.19 162.11 162.11 161.56 161.30 16051 160.41 160.00 160.17 160.12 160,30 

Notes: No surveying data is available for MW-19 through MW-24, and PZ-1 

NS Not Sampled, NA - Not Available 
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TABLE 5-5 (continued) 
GROUNDWATER ELEVATIONS POLELINE ROAD DIPOSAL AREA 

OPERABLE UNIT B 

Groundwater Elevation in Feet 
FORT RICHARDSON. ALASKA 

Monitoring Saturated 
Well Interval 11/4/96 11/10/97 618/98 10121198 

MW-2 Shallow 271.01 273.31 275,22 273.97 
Mw-3 Shallow NS 272.66 275.05 274.3 
MW-8 Shallow NS 276.35 277.16 276.45 

MW-12 Shallow 269.94 272.84 274.62 27362 
MW-13 Shallow 272.73 274.79 27627 27572 
MW-15 Shallow 265.03 271.68 274.67 272.12 
MW-17 Shallow 281.80 28486 281.08 284.97 
MW-19 Shallow NA 274.34 273.81 275.00 
MW-20 Shallow NA 26996 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 

P7-i 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 

MW-16 Deep 160.00 159.46 160.02 162.2 

Notes: No surveying data is available for MW-19 through MW-24, and PZ-l. 
NS - Not Sampled, NA - Not Available 
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TABLE 5-6 

VOLATILE ORGANIC COMPOUNDS 
Chemical Abstract Service (CAS) Numbers 

---- 

- T tr 
!ï-4i-2 

Toluene Methylbenzene 108-88-3 
Bromodichioromethane Bromodichioromethane 75-27-4 
Carbon Tetrachionde Tetrachioromethane 56-23-5 
Chiorobenzene 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 Dichioride Trans-1,2 Dichloroethene 156-60-5 
Trichioroethylene Trichloroethene 79-01-6 
Tetrachioroethylene Tetrachoroethene 127-18-4 
Tetrachloroethane 1,12,2 Tetracholoroethane 79-34-5 
1,1,2 Trichloroethane 1,1.2 Trichloroethane 79-00-5 
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OU-B 31954 

SECTIONSIX Conclusíons 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 physicalprocesses 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 OUR: 

s Continue analyzing groundwater samples for chlorinated solvents biyearly. Trends 
are now becoming identifiable and additional rounds of sampling vi1I help 
characterize these trends as either seasonal fluctuations or true reductions in the mass 
of contaminants. 

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. 
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APPENDIX i 

Laboratory Reports from MultiChem Environmental Services 
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MUltiChefli 
ANALYTICAL SERVICES 

SAMPLE CROSS REFERENCE SHEET 

CLIENT : WOODWARD-CLYDE CONSULTANTS 
PROJECT if : E9408U 
PROJECT NAME FOIE 

MAS if CLIENT DESCRIPTION DATE SAMPLED MATRIX 

821621-1 98FrVEL24GW 10/22/98 WATER 
821621-2 98FrVE123GW 10/22/98 WATER 
821621-3 98HVET24TB 10/22/98 WATER 

TOTALS ----- 

MATRIX if SAMPLES 

WATER 3 

MAS STANDARD DISPOSAL PRACTICE 

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 31958 

MAS I.D. 821621 MultiChem 
ANALY'rICAL SERVICES 

ANALYTICAL SCHEDULE 

CLIENT : WOODWAAD-CLYDE CONSULTANTS 
PROJECT # E9408U 
PROJECT NANE : FiVE 

ANALYSIS TECFHIQUE REFERENCE LAB 

VOLATILE ORGANICS ANALYSIS GUNS EPA 8260A R 

R = MAS-Renton 
ANC = MAS Anchorage 
SUB = Subcontract 



OU-B 31959 
MAS 2.0. 4 821621 

CASE NARRATIVE 

CLIENT : W000WARD-CLYDE CONSULTANTS 
PROJECT 4 E9408U 
PROJECT NAME : EVE 

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 (ID) 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 S, 1998. Since 
this anomaly indicated a potential high bias, and reportable ccncentrations 
of vinyl chloride were nor detected in any of the associated samples, no 
further corrective action was performed. 

All vials for sample 821621-3 (985JvET24TS) contained heat space. The vial 
with the least amount of head space was used for analysis. No further 
corrective action was performed. 

Several compound exceeded their calibration ranges in the undiluted analyses 
of the samples identified as 821621-1 (98HVE124GW) and 821621-2 )98HVE123GW) 
The samples were reanalyzed at the appropriate dilutions six days outside of 
the recommended 14 day hold tlme. 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 performed. 

The recovery of the surrogate spiking compound toluene-dB fell below the 
current MultiChem recovery range of 89-1108 for the sample identified as 
821621-1 (98HVE124GW) . The sample was reanalyzed at a 50 fold dilution six 
days outside of the method recommemded 14 day hold time. The toiuene-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/OC) parameters 
were within established MultiChem control limits. 



OU-B 31960 
MAS :.:. 4 262i 

VOLATILE ORGANICS ANALYSIS 
DATA SUARY 

CLIENT TCODWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A 
PROJECT 4 : 194080 DATE RECEIVED : N/A 
PROJECT NAME : NVE DATE EXTRACTED : N/A 
CLIENT :.:. : METHOD OLANK DATE ANALYZED : 11/05/98 
SAMPLE HAIE::< MATER UNITS : ug/L 
EPA METHOD : 8260A DILUTION FACTOR : 1. 

COMPOUNDS RESULTS 

DICHLOROO:FLUCRCMETHANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <1 
BROMOMETHANE 
CHLORCETHANE <i 
TRICHLOROFLUCROMEHANE <i 
i,1-OICHLCRCETHENE 
METHYLENE CMLCR::E <5 
TRANS-i, 2-DICHLORCETHENE <I 
1,1-OICHLORCETHANE ........................ <I 
CHLOROFORM <1 
CIS-1, 2-DICHLOROETHENE <i 
BROMOCHLOROMETHANE ........................ <i 
2, 2-DICHLOROPROPANE <i 
1,1, 1-TRICHLOROETHANE <1 
1,2-DICHLOROETHANE ........................ <i 
1, 1-DICHLOROPROPENE <i 
CARBON TETRACHLORIDE <J. 

BENZENE ................................... <1 
DIBROMOMETHANE <î 
1, 2-OICHLOROPROPANE <i 
TRICHLOROETHENE 
BROMODICHLOROMETEANE <i 
CIS-1, 3-DICHLOROPROPENE <3 
TRANS-i,3-DICHLOROPROPENE ................. <3 
1, 1, 2-TRICHLOROETHANE <i 
TOLUENE <i 
1,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETRACHLOROETHENE ......................... <1 
1, 1,1, 2-TETRACHLOROETHANE <1 
CHLOROBENZENE 
ETHYLBENZENE .............................. <i 
BROMOFOPI4 <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1,1,2, 2-TETRACMLOROETHANE <1 



MAS :.:. 

VOLATILE ORGANICS ANALYSIS 
DATA SLThB{ARY 

OU-B 31961 

CLIENT M000HARD-CLYDE CONSULTANTS DATE SAMPLED : N/A 
PROJECT 9408U DATE RECEIVED N/A 
PROJECT NANE HVT DATE EXTRACTED N/A 
CLIENT 1.0. METHOD BLANK DATE ANALYZED 11/05/98 
SAMPLE MATR:x NATER UNITS : ug/L 
EPA METHOD 3260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

1,2,3-TRICHLOROPROPANE .................... <1 
ISOPROPYLBENZENE <1 
BROMOBENZENE <1 
N-PROPYLBENZENE ........................... <1 
2-CHLOROTOLUENE 
4-CHLOROTCLLJENE <1 
1,3,5-TRIMETHYL2ENZENE 
TERT-BUTYLBENZENE <1 
1,2, 4-TR1METHYLHENZENE <1 
SEC-BUTYLBENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3-CELOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETMANE-D4 85 64 145 
TOLtJENE-D8 ................................ 99 89 - 110 
BROMCFLUCROBENZENE 86 82 - 112 
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VOLATILE ORGANICS ANALYSIS 
DATA SUARY 

CLIENT N000WARD-CLYDE CONSULTANTS DATE SAMPLED N/A 
PROJECT 194080 DATE RECEIVED N/A 
PROJECT NAME EVE DATE EXTRACTED : N/A 
CLIENT :.. METHOD BLANK DATE ANALYZED : 11/06/98 
SAMPLE MATRIX : EATER UNITS : ug/L 
EPA METECO 8260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

DICHLORODIFLUORCMETHRNE ................... <L 
CHLOROMETHANE <5 
VINYL CHLORIDE 
BROMOMETHANE 
CHLOROETHANE <L 
TRICELOROFLUOROMETHANE <L 
I,1-DICHLOROETHENE ........................ <i 
METHYLENE CHLORIDE <5 
TRANS-i, 2-DICHLOROETHENE <I 
1,1-DICHLORCETHANE ........................ <L 
CHLOROFORM <i 
CIS-1.2-DICHLOROETHENE <i 
BROMOCHLOROMETHANE ........................ <i 
2, 2-DICELOROPROPANE <i 
i, i, 1-TRICHLOROSTRANE <I 
i,2-DICHLOROETHANE ........................ <1 
i, 1-DICHLOROPROPENE <i 
CARSON TETRACHLORIDE <1 
BENZENE ................................... <i 
DIBROMOMETHANE <i 
1, 2-OICHLOROPROPANE <i 
TRICELOROETHENE ........................... <i 
BROMODICELOROMETHANE <i 
dE-i, 3-DICHLOROPROPENE <3 
TRANS-I, 3-DICHLOROPROPENE ................. <3 
1,1,2-TR:CHLOROETHANE <I 
TOLUENE <I 
1,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETRANE <2 
TETRACHLOROETHENE ......................... <1 
1,1, 1,2-TETRACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLEENZENE .............................. <1 
BROMOFORM <3 
STYRENE <i 
TOTAL XYLENES ............................. <1 
l,1,2,2-TETRACHLOROETHANE <1 
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VOLATILE ORGANICS ANALYSIS 
DATA SU54ARY 

OU-B 31963 

CLIENT MCODNAF.D-CLYDE CONSULTANTS DATE SAMPLED N/A 
PROJECT 9408U DATE RECEIVED : N/A 
PROJECT NAME HVE DATE EXTRACTED : N/A 
CLIENT 1.0. : METHOD BLANK DATE ANALYZED : 11/06/98 
SAMPLE MATRIX MATER UNITS : ug/L 
EPA NETMCD 8260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

1,2,3-TRICHLCRCPRCPANE .................... <L 
ISOPROPYLBENZENE <1 
BROMOSENZENE <i 
N-PROPYLBENZENE ........................... <1 
2-CHLOROTOLIJENE <L 
4-CHLOROTOLUENE 
1,3,S-TRIMETHYL3ENZENE .................... <L 
TERT-SUTYLBENZENE <L 
1,2, 4-TR1METHYLBENZENE <L 
SEC-BUTYLBENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLtJENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TR:CHLORCBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLCROETHANE-D4 87 64 145 
TOLUENE-D8 ................................ 99 89 110 
BROMOFLUOROSENZENE 87 82 112 



MAS :.c. 
OU-B 31965 

VOLATILE ORGANICS ANALYSIS 
DATA SUARY 

CLIENT CCDARD-CLYDE CONSULThNTS DATE SAMPLED N/A 
PROJECT 4 9406U DATE RECEIVED N/A 
PROJECT RAME : VE DATE EXTRACTED 
CLIENT I.D. : METHOD 3LANK DATE ANALYZED 11/11/98 
SAMPLE 4ATR:x : WATER UNITS : ug/L 
EPA METHOD : 3260A DILUTION FACTOR 

CO4PODS RESULTS 

1,2,3-TRICHLOROPROPANE .................... <i 
ISOPROPYLBENZENE <L 
BROMOBENZENE <1 
N-PROPYLENZENE 
2-CHLORCTOLEIE 
4-CHLOROTOLENE 
1,3,5-TRIME:HYLaNzENE .................... <1 
TERT-BtJTYLEENZENE <1 
1,2, 4-TRIMETHYLEENZENE <1 
SEC-BUTYLBENZENE .......................... <i 
1, 3-DICHLORCEENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ....................... <2 
1, 2-DICHLOROBENZENE <2 
N-BtJTYLBENZENE <î 
1,2-DIBROMC-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROEtJTAD IENE ....................... <3 
1,2, 3-TRICHLDROBNZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-D4 84 64 145 
TCLIJENE-D8 ................................ 100 89 110 
BROMCFLtJOROEENZENE 99 82 112 



AS :.:. 

VOLATILE ORGANICS ANALYSIS 
DATA SUARY 

OU-B 31966 

CLIENT HOODWARD-CLYDE CONSULTANTS DATE SAMPLED 10/22/98 
PROJECT 8 9408U DATE RECEIVED 10/24/98 
PROJECT NAME TE DATE EXTRACTED N/A 
CLIENT .1. : 98DVEI24GW DATE ANALYZED : 11/05/98 
SAMPLE MATR:X : HATER UNITS ug/L 
EPA METHOD 8260A DILUTION FACTOR : i 

COMPOUNDS RESULTS 

DICHLORODITLUCROMETHANE ................... <1 
CELORONETEANE <5 
VINYL CHLORIDE <1 
BROMOMETHAI8E .............................. <I 
CHLOROETHANE <1 
TRICELOROFLUOROMETHANE <I 
1,1-DICHLORCETHENE ........................ 5 

METHYLENE CHLORIDE <5 
TRANS-i, 2-DICHLORCETHENE 87 
i,i-DICHLOROETHANE ........................ <I 
CHLOROFORM 6 

CIS-1,2-DICHLOROETHENE 220 D6X 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1,1, 1-TRICHLORCETHANE <1 
1,2-DICHLOROETI-LANE ........................ <1 
i, 1-DICHLOROPROPENE <1 
CARBON TETRACHLORIDE <1 
BENZENE ................................... 4 

DIBROMOMETEANE <1 
i, 2-DICHLOROPROPANE <1 
TRICHLORDETHENE ........................... 3700 O6X 
BROMODICHLOROMETHANE <1 
CIS-1, 3-DICHLOROPROPENE <3 
TRANS-1,3-DICHLOROPROPENE ................. <3 
1, 1,2-TRICHLOROETHANE 150 
TOLUENE <i 
i,2-DIBROMOETHANE(EDB) .................... <1 
i, 3-DICHLOROPROPANE <i 
CHLORODIBROMOMETHANE <2 
TETRACHLOROETHENE ......................... 150 
1,1,1, 2-TETRACHLOROETHANE 6 

CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFO?M <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1,1,2,2-TETRACHLOROETHANE 47000 O9X 

06 = 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 :.:. = OU-B 31967 

VOLATILE ORGANICS ANALYSIS 
DATA SUMMARY 

CLIENT 0ODWARD-CLYDE CONSULTANTS DATE SAMPLED 10/22/98 
PROJECT 19408U DATE RECEIVED 10/24/98 
PROJECT NAME UVE DATE EXTRACTED : N/A 
CLIENT i.. : 78HVE124GW DATE ANALYZED : 11105/98 
SAMPLE MATR:x NATER UNITS ug/L 
EPA METHOD 3260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

1,2,3-TRICULOROPROPANE .................... <i 
ISOPROPYLDENZENE <1 
BROMOBENZENE <i 
N-PROPYLBENZENE ........................... (1 
2-CHLOROTOLUENE <1 
4-CHLOROT000ENE <i 
1,3,5-TRINETHYLHENZENE 
TERT-BUTYL2ENZENE <i 
1,2, 4-TRINETHYLBENZENE <1 
SEC-BUTYLBENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPETHALENE <5 
HEXACHLOROBUTADLANE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-04 87 64 - 145 
TOLt.TENE-D8 ................................ 101 06X 89 110 
BROMOFLUCROBEUZENE 89 82 112 

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



MAS :.:. = OU-B 31968 

VOLATILE ORGANICS ANALYSIS 
DATA SUB4ARY 

CLIENT N000WARD-CLYDE CONSULTANTS DATE SAMPLED : 10/22/98 
PROJECT 4 94080 DATE RECEIVED : 10/24/98 
PROJECT NADIE : NNE DATE EXTRACTED : N/A 
CLIENT .. : 98HTE12GW DATE ANALYZED : 11/05/98 
SAMPLE MATRIX : MATER UNITS ug/L 
EPA METHOD 3260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

DICHLOROD:FLiJOR0MET:-:ANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <i 
3RCMOMETH?_NE 
CHLOROETHANE <i 
TRICHLOROFLUOROMETHANE <1 
1, 1-DICELOROETNENE ........................ 4 

METHYLENE CHLOR::E <5 
TRANS-i, 2-DI0H:oRo:T:-IENE 38 
1,1-DICHLOROETHANE ........................ <1 
CHLOROFORM 4 

CIS-1, 2-DICHLOROETHENE 150 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1, 1, l-TRICHLOROETHANE <I 
1,2-DICHLOROETHANE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CARBON TETRACHLORIDE <1 
BENZENE ................................... 2 

DIBROMOMETHANE <1 
1, 2-DICELOROPROPANE <1 
TRICHLORCETHENE ........................... 3200 D9X 
BROMODICELOROMETHANE <1 
CIS-i, 3-DICHLOROPROPENE <3 
TRANS-i, 3-DICHLOROPROPENE ................. <3 
1, 1, 2-TRICHLOROETH.ANE 77 
TOLUENE <1 
1,2-DIBROMOETHANE(EDB) .................... <i 
1, 3-DICELOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETRACHLCROETHENE ......................... 86 
1, 1,1, 2-TETRACHLOROETHANE 2 

CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFORN <3 
STYRENE <i 
TOTAL XYLZNES ............................. <i 
1,1,2,2-TETRACHLOROETHANE 18000 D9X 

DR Value from a 500 fold diluted analysis. 
X = Valua from a diluted analysis performed outside of the 14 day hold time. 



MAS :.:. 
OU-B 31969 

VOLATILE ORGANICS ANALYSIS 
DATA SUI'P4ARY 

CLIENT OCDWARD-CLYDE CONSULTANTS DATE SAMPLED 
PROJECT : 9408U DATE RECEIVED 
PROJECT NANE : PTE DATE EXTRACTED 
CLIENT 1.0. : 98HVEI23GW DATE ANALYZED 
SAMPLE MATRIX : MATER UNITS 
EPA 5THOD 8260A DILUTION FACTOR 

COMPOUNDS RESULTS 

1,2, 3-TRIÇXLORCPROPANE .................... <1 
ISOPROPYLDENSENE <1 
BROMOBENZENE <1 
N-PROPYLEENZENE ........................... <1 
2-C:-ÏLOROTOLVENE 
4-CHLOROTOLUENE <1 
1, 3, 5-TRIMETHYL3ENZENE .................... <1 
TERT-2tJTYLBENZENE <1 
1,2, 4-TRIMETHYLDENZENE <1 
SEC-BtJTYLBENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-SUTYLSENZENE <1 
1,2-DIBROMO--3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TRICELOROHENZENE <5 

10/22/98 
10/24/98 
N/A 
11/05/98 
ug/L 
1 

SYRROC-ATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHAME-D4 94 64 145 
TOLtJENE-D8 ................................ 89 89 - 110 
BROMOFLUCRCBENZENE 86 82 112 



MA :.:. 
OU-B 31970 

VOLATILE ORGANICS ANALYSIS 
DATA SUARY 

CLIENT N000WARD-CLYDE CONSULTANTS DATE SAMPLED 10/22/98 
PROJECT 9408U DATE RECEIVED 10/24/98 
PROJECT NAME OVE DATE EXTRACTED : N/A 
CLIENT .D. 9SHVET24TB DATE ANALYZED : 11/06/98 
SAMPLE MATR:X WATER UNITS : ug/L 
EPA METHOD 3260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

DICHLORODIFLUOROMETHANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <i 
WROMOMETEANE .............................. <I 
COLORCETEAVE <i 
TRICHLOROFLUORCMETHANE 
i,1-OICHLOROETOENE ........................ <i 
METHYLENE CHLoRIDE <5 
TRANS-i, 2-DICHLORCETHENE <I 
1,1-DICHLOROETHANE ........................ <1. 

CHLOROFORM <i 
CIS-1,2-DICHLOROETHENE <1 
EROMOCHLORONETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1,1, 1-TRICHLOROETHANE <1 
1,2-DICELOROETHANE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CAF.BON TETRACHLORIDE <1 
BENZENE ................................... <1 
DIDROMOMETHANE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ........................... <1 
BROMODICHLOROMETHANE <1 
CIS-1, 3-OICHLOROPROPENE <3 
TRANS-1,3-OICHLOROPROPENE ................. <3 
1, 1,2-TRICELOROETHANE <1 
TOLUENE <1 
1,2-DIHRCMCETHANE(EDH) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODISRCMOMETHANE <2 
TETRACHLOROETHENE ......................... <1 
1,1,1, 2-TETRACHLOROETMANE <1 
CHLOROBZNZENZ <1 
ETHYLZENZENE .............................. <1 
BROMOFORM <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1, 1,2, 2-TETRACHLOROETHANE <1 



MAS :.:. 

VOLATILE ORGANICS ANALYSIS 
DATA SUMMARY 

OU-B 31971 

CLIENT WOODWARD-CLYDE CONSULTANTS DATE SAMPLED 10/22/98 
PROJECT 59408V DATE RECEIVED z 10/24/98 
PROJECT NANE MUE DATE EXTRACTED z N/A 
CLIENT .L. 98HVET24TE DATE ANALYZED : 11/06/98 
SAMPLE MATRIX : HATER UNITS z ug/L 
EPA METHOD 8260A DILUTION FACTOR z 1 

COMPOUNDS RESULTS 

1,2,3-TRICHLCROPROPRNE .................... <1 
ISOPROPYLBENZENE <I 
DROMOBENZENE <1 
N-PROPYLBENZENE ........................... <1 
2-CHLOROTOLUENE 
4-CHLOROTOLUENE <I 
1,3,5-TRIMETHYLBENZENE .................... <I 
TERT-BUTYLBENZENE <i 
1,2, 4-TRIMETHYLBENZENE <I 
SEC-BtJTYLBENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <i 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-D4 86 64 - 145 
TOLtJENE-D8 ................................ 98 89 110 
BROMOFLUOROBENZENE 87 82 - 112 



MAs :.:. 4 32:62: 
OU-B 31972 

VOLATILE ORGANICS ANALYSIS 
QUALITY CONTROL DATA 

CLIENT NOODWARD-CLYDE CONSULTANTS SAMPLE I.D. 4 BLANK 
PROJECT 4 59408U DATE EXTRACTED : N/A 
PROJECT NAME HVE DATE ANALYZED 11/05/98 
SAMPLE MATRIX NATER UNITS : ug/L 
EPA METHOD 8260A 

DUP. DUP. 
SAMPLE SPIKE SPIKED 6 SPIKED 6 

COMPOUNDS RESULT ADDED RESULT REO. SAMPLE REO. RPD 

1,1-DICHLORCETHENE <1.00 50.0 60.6 121 N/A N/A N/A 
BENZENE <1.00 50.0 S5.8 112 6/A N/A N/A 
TRICHLORCETHENE <1.00 50.0 44.2 88 N/A N/A N/A 
TOLUENE <1.00 50.0 50.3 101 IT/A N/A N/A 
CHLCRCBENZENE <1.00 50.0 S4.4 109 N/A N/A N/A 

CONTROL LIMITS 6 REC. 3.20 

1,1-DIC:-SLOROETHENE 55 148 20 
BENZENE 79 133 20 
TRICHLOROETHENE 83 - 24 20 
TOLUENE 83 - 131 20 
CHLOROBENZENE 80 140 20 

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS 

1,2-DICHLOROETHANE-D4 83 N/A 64 145 
TOLUENE-D8 101 N/A 89 110 
BROMOELU'OROBENZENE 86 N/A 82 - 112 



s :.:. 421620 OU-B 31973 

VOLATILE ORGANICS ANALYSIS 
QUALITY CONTROL DATA 

CLIENT WOODWARD-CLYDE CONSULTANTS SAMPLE 1.0. # : BLANK 
PROJECT : E9408U DATE EXTRACTED : N/A 
PROJECT NAME HVE DATE ANALYZED : 11/06/98 
SAMPLE MATRIX : WATER UNITS : ug/L 
EPA NKTHOD : 8260A 

OUF. OUP. 
SAMPLE SPIKE SPIKED % SPIKED 4 

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD 

1,1-DICHLOROETI-IENE <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 
TRICHLOROETHENE <1.00 50.0 47.7 95 N/A N/A N/A 
TOLUENE <1.00 50.0 53.0 106 N/A N/A N/A 
CHLOROBENZENE <1.00 50.0 59.5 119 N/A N/A N/A 

CONTROL LIMITS 4 REC. F.PD 

1,1-DICELOROETHENE 53 148 20 
BENZENE 79 133 20 
TRICHLOROETHENE 83 124 20 
TOLUENE 83 131 20 
CHLOROBENZENE 80 140 20 

SURROGATE RECOVERIES SPIKE 00F. SPIKE LIMITS 

1,2-DICHLOROETHANE-D4 87 N/A 64 145 
TOLUENE-D8 99 N/A 89 110 
BROMOFLUOROBENZENE 85 N/A 82 112 



OU-B 31974 
MAS _... 

VOLATILE ORGANICS ANALYSIS 
QUALITY CONTROL DATA 

CLIENT : WOODWARD-CLYDE CONSULTANTS SAMPLE I.D. # : BLANK 
PROJECT E94OStJ DATE EXTRACTED N/A 
PROJECT NANE : lIVE DATE ANALYZED : 11/11/98 
SAMPLE MATRIX WATER UNITS ug/L 
EPA METHOD 8260A 

DUP. OU?. 
SAMPLE SPI SPIIOED % SPIIOED % 

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD 

1,1-DICHLORCETHENE <1.00 50.0 60.5 121 N/A N/A N/A 
BENZENE <1.00 50.0 59.5 119 5/A N/A N/A 
TRICHLOROETHENE <1.00 30.0 44.6 89 N/A N/A N/A 
TOLUENE <1.00 50.0 51.8 104 N/A N/A N/A 
CHLOROBENZENE <1.00 50.0 53.2 110 N/A N/A N/A 

CONTROL LIMITS S FAC. RFA 

1,1-DICHLOROETHENE 55 148 20 
BENZENE 79 133 20 
TRICHLOROETHENE 83 - 124 20 
TOLUENE 83 131 20 
CHLCRCBENZENE 80 - 140 20 

SURROGATE RECOVERIES SPIKE OUF. SPIKE LIMITS 

1,2-OICHLOROETKANE-O4 85 N/A 64 145 
TOLUENE-D8 100 N/A 89 110 
BROMOFLUOROBENZENE 100 N/A 82 - 112 



MAS :.:. 42621 
Ø1J-B 3197g 

VOLATILE ORGANICS ANALYSIS 
QUALITY CONTROL DATA 

CLIENT MOODWARD-CLYDE CONSULTANTS SAMPLE 1.0. # 821624-3 
PROJECT E9408U DATE EXTRACTED : N/A 
PROOEECT NANE : HYZ DATE ANALYZED 11/06/98 
SAMPLE MATRIX WATER UNITS : ug/L 
EPA METHOD : 8260A 

DUP. DUP. 
SAMPLE SPIKE SPIKED 6 SPIKED 6 

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPO 

1,1-DICOLOROETHENE <1.00 50.0 65.0 130 63.6 27 2 

BENZENE <1.00 50.0 59.9 120 57.6 115 4 

TRICHLORCETHENE <1.00 50.0 44.9 90 44.3 69 1 

TOLUENE <1.00 50.0 52.3 105 51.6 115 = 

CHLORORENZENE <1.00 50.0 60.1 120 57.3 1.5 5 

CONTROL LIMITS 6 RED. 9.90 

1,1-OICHLCROETHENE 49 - 57 20 
BENZENE 72 138 20 
TRICHLOROSTEENE 77 - 134 20 
TOLUENE 82 135 20 
CHLOROBENZENE 72 138 20 

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS 

1,2-OICMLOROETHANE-D4 73 73 64 - 145 
TOLUENE-D8 97 97 89 - 110 
BROMOFLUOROBENZENE 83 86 82 112 



MA 2.0. 821624 OU-B 31976 

CASE NARRATIVE 

CLIENT : NOODARD-CLYDE CONSULTANTS 
PROJECT : 59408U 
PROJECT NAME : PROA 

CASE NARRATIVE: VOLATILE ORGANICI ANALYSIS 

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

The sample 821624-2 was identified as (98PRDA1OSDW) on the Chain Cf Custody 
(CCC) form. However, all sample vials were identified as (9SPRDA1OSGW) . The 
Oata Summary sheet uses the identification from the CCC form. No further 
corrective action was performed. 

The samples identified as 621624-1 (98PRDATGIGH), 821624-2 (98PRDAO8OW) were 
analyzed one day outside of the method recommended 14 day hold time. No 
further corrective action was perforned. 

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



MAS I.D. 821624 

SPNPLE CROSS REFERENCE SHEET 

CLIENT W000WARD-CLYDE CONSULTANTS 
PROJECT # : E9408U 
PROJECT NAME PROA 

MultiChem 
ANALYTICAL SERVICSS 

OU-B 31977 

MAS # CLIENT DESCRIPTION DATE SAMPLED MATRIX 

821624-1 98PRDAT01GW 10/22/98 WATER 
821624-2 98PRDA108DW 10/22/98 WATER 
821624-3 9BPRDA1O9GW 10/23/98 WATER 
821624-4 98PRDA13OGW 10/23/98 WATER 
821624-5 98PRDA115GW 10/23/98 WATER 

TOTALS ----- 

MATRIX # SAMPLES 

WATER 5 

MAS STANDARD DISPOSAL PRACTICE 

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. # p21624 MultiChem 
ANALYTICAL SERVICES 

ANALYTICAL SCHEDULE 

OU-B 3197g 
CLIENT WOODWARD-CLYDE CONSULTANTS 
PROJECT # E9408U 
PROJECT NAME PROA 

ANALYSIS TECHNIQUE REFERENCE LAB 

VOLATILE ORGANICS ANALYSIS GCNS EPA 8260A R 

R = NAS-Renton 
ANC = MAS - Anchorage 
SUB = Subcontract 



MRS :.:. 2:621 OU-B 

VOLATILE ORGANICS ANALYSIS 
DATA SUIARY 

CL:ENT NOODWARD-CLYDE CONSULTANTS DATE SAMPLED 
PROJECT E94O8tJ DATE RECEIVED 
PROJECT NAME ORDA DATE EXTRACTED 
CLIENT 1.0. METHOD BLANK DATE ANALYZED 
SAMPLE MATRIX : WATER UNITS 
EPA METHOD 8260A DILUTION FACTOR 

COMPOUNDS RESULTS 

DICHLORODIFLUORCMETHANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <1 
EROMCMETHANE .............................. <1 
CHLOROETHANE <1 
TRICHLOROFLIJOR0ME:RANE <1 
i,i-DICHLOROETHENE ........................ <1 
METHYLENE cHLORIDE <5 
TRANS-i, 2-DICHLOROETHENE <1 
1,1-DICHLOROETHANE ........................ <1 
CHLOROFORM <1 
CIS-1, 2-DICHLOROETHENE <1 
ROMOCI-ILOROMETHANE ........................ <1 

2, 2-DICHLOROPROPANE <1 
1,1, 1-TRICHLOROETHANE <1 
i,2-DICHLOROETHANE ........................ <1 
1, i-DICHLOROPROPENE <1 
CARBON TETRACHLORIDE <1 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ........................... <1 
BROMODICHLOROMETHANE <1 
CIS-i, 3-DICHLOROPROPENE <3 
TRANS-i, 3-DICHLOROPROPENE ................. <3 
1,1, 2-TRICHLOROETHANE <1 
TOLtJENE <1 
1,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETRACMLOROETHENE ......................... <1 
1,1,1, 2-TETRACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFOPN <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1,1,2, 2-TETRACHLOROETI-IANE <1 

31979 

N/A 
N/A 
N/A 
11/06/98 
ug/ L 
i 



MAS :.o. 4 32:624 

VOLATILE ORGPNICS PNALYSIS 
DATA SU4ARY 

OU-B 31980 

CLIENT : N000WARD-CLYDE CONSULTANTS DATE SAMPLED : N/A 
PROJECT 4 9408U DATE RECEIVED N/A 
PROJECT NAME : ORDA DATE EXTRACTED N/A 
CLIENT .L. : METHOD BLARE DATE ARALYZED : 11/06/98 
SARPLE MATRX : MATER UNITS ug/L 
EPA METHOD 8260A DILUTION FACTOR : i 

COMPOUNDS RESULTS 

1,2,3-TRICHLOROPROPANE .................... <1 
ISOPROPYLBENZENE <1 
BROMOBENZENE <1 
N-PROPYLBENZENE ........................... <1 
2 -CHLOROTOLUENE <1 
4-CHLOROTOLUENE <1 
1, 3, 5-TRIMETHYLBENZENE .................... <i 
TERT-BUTYLBENZENE <1 
1,2, 4-TRIMETHYLBENZENE <1 
SEC-BUTYLEENZENE .......................... <1 
i, 3-DICHLOROBENZENE <2 
i, 4-DICHLOROBENZENE <2 
P-ISDPRDPYLTDLtJENE ........................ <2 
i, 2-DICHLDROBENZENE <2 
N-BtJTYLBENZENE <1 
i,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1, 2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-D4 87 64 145 
TOLUENE-D8 ................................ 99 89 - 110 
BROMOFLUOROBENZENE 87 62 - 112 



MAS :.:. ::424 
OU-B 31981 

VOLATILE ORGANICS ANALYSIS 
DATA SUARY 

CLIENT OOARD-CLYDE CONSTJLThNTS DATE SNPLED : N/A 
EROJECT : 94O8tJ DATE BECEIVD : N/A 
PROJECT NAME : ?RDA DATE EXTRACTED : N/A 
CLIENT :.:. : METHOD BLANK DATE ANALYZED 11/06/98 
S?MPLE MATRIX 1'JATER UNITS ug/L 
EPA METHOD 9250A DILUTION FACTOR : i 

COMPOUNDS RESULTS 

DIc:4L0RcD:FLU0RCME:HANE ................... <1 
CHLOROMETHNE <5 
VINYL CHLORITE 
BRCMCMETHANE .............................. <i 
CHLOROETHANE 
TR:cHLoRoFLuoRoM:::-_E 
1,1-DIcHLoRo::-iENE 
METHyLETE CHLOR::E <5 
TP?NS-i, 2-DIc:-ÍLOROETHENE <i 
1,1-DIcHLoRoET:-ANE ........................ <1 
CHLOROFON <1 
cIs-1,2-Dic:-LoRoETHENE <1 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1,1, 1-TRICHLOROETHANE <1 
1,2-DICHLORCETHANE ........................ <1 
1, 1-DICHLOROPRCPENE <1 
CARBON TETRAc:-{LcR:E <1 
BENZENE ................................... <1 
DIBR0M0MET:-iANE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLOROETEENE ........................... <1 
BROMODICHLOROMETHANE <1 

CIS1, 3-DICHLOROPROFENE <3 
TRANS-1,3-DICHLOROPROPNE ................. <3 
1, 1, 2-TRiC:-iLoRoETiANE <1 
TOLUENE <1 
1,2-DIBRCMOETHANE(ED) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODI3ROMCMETH?NE <2 
TETRACHLOROETMNE ......................... <1 
1,1,1, 2-TETRACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
ROMOFORN <3 

STYRENE <1 
TOTAL XYLENES ............................. <1 
1, 1,2, 2-TETR?c:-LoRoETHANE <1 



OU-B 31982 
:.:. 4 2oz1 

VOLATILE ORGANICS ANALYSIS 
DATA SUIIARY 

CLIENT : XCODNARDCLYDE CONSULTANTS DATE SAMPLED N/A 
PROJECT 4 : 59408U DATE RECEIVED : N/A 
PROJECT NAPIE : PROA DATE EXTRACTED N/A 
CLIENT 1.1). METHOD PLANK DATE ANALYZED 11/06/98 
SAMPLE MATRIX : PATER UNITS ug/L 
EPA METHOD 820A DILUTION FACTOR 1 

COMPOUNDS RESULTS 

1,2,3TRICHLORCPRCPANE .................... Kl 
ISOPROPYL2ENZENE <1 
BROMOPENZENE <1 
NPROPYLBENZENT ........................... < 
2CHLOROTOLUENE <1 
4CHLOROTOLUEVE <I 
1,3,5TRIMETHYLPENZNE .................... <I 
TERTBUTYLPENZENE <I 
1,2, 4TRIMETHYLOEYZENE 
SECBUTYLBENZENE .......................... <1 
1, 3DICHLOROBENZENE <2 
1, 4DICHLOROBENZENE <2 
PISOPROPYLTOLUENE ........................ <2 
1, 2DICHLOROBENZENE <2 
NBUTYLBENZENE <1 
1,2DIPROMO-3CHLOROPROPANE ............... <3 
1,2, 4TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3TRICHLOROBENZENE <S 

SURROGATE PERCENT RECOVERY LIMITS 

1,2DICHLOROETHANE-04 90 64 145 
TOLUENED8 ................................ 96 89 110 
BROMOFLUOROPENZENE 90 82 112 



MAS :.:. 

XTOLATIfE ORGANICS ANALYSIS 
DATA SUBO'IARY 

3i9S3 

CLIENT X000WA.RD-CLYDE CONSULTANTS DATE SAMPLED 10/22/98 
PROJECT : 9408U DATE RECEIVED : 10/24/98 
PROJECT NAME ?RDA DATE EXTRACTED N/A 
CLIENT :.o. 98PRDATOIGW DATE ANALYZED : 

11/06/98* 
SAMPLE MATRIX : HATER UNITS ug/L 
EPA METHOD 3260A DILUTION FACTOR 1 

COMPOUNDS RESULTS 

DIcHLCR0D:FLU0ROMETHANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <i 
BROMOMETHANE .............................. < 

CHLOROETHANE <L 
TRICML0ROFLtJOROMETaO_HE 
1,1-DICHLOROETHENE 
METHYENE CHLORIDE <5 
TRANS-i, 2-DIONLOROETHENE < 
1,1-DICHLORCETHANE ........................ <i 
CHLOROFOPIt <1 
OIS-1,2-DIOHLORCETHENE <1 
BROMOCELDEOMETMANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1,1, 1-TRICHLOROETHANE <1 
1,2-DICHLORCETHANE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CARBON TETRACHLORIDE <1 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLOROPROPANE <1 
TRICELOROETHENE ........................... <i 
BROMODICHLOROMETHANE <1 
CIS-1, 3-DICHLOROPROPENE <3 
TRANS-1,3-DICHLOROEROPENE ................. <3 
1, 1,2-TRICHLORCETHANE <1 
TOLUENE <1 
1,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETFACHLOROETHENE ......................... <1 
1,1,1, 2-TETRACHLORCETHANE <1 
CHLOROBENZENE <1 
ETHYLEENZENE .............................. <1 
BROMOFORN <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1,1,2, 2-TETRACHLORCETMANE <1 

Anaz:ed. outside of the recorcriended holding time. 



MAS :.:. = 
OU-B 31984 

VOLATILE ORGANICS ANALYSIS 
DATA SIA4ARY 

CLIENT NOODWARD-CLYDE CONSULTANTS DATE SAMPLED 
PROJECT : 9408U DATE RECEIVED 
PROJECT NANE : ?RDA DATE EXTRACTED 
CLIENT 1.1). P8PRDATC1GW DATE ANALYZED 
SAMPLE MATR:x MATER UNITS 
EPA METHOD 3260A DILUTION FACTOR 

COMPOUNDS RESULTS 

1,2,3-TRICHLOROPROPANE .................... <1 
ISOPROPYLBENZENE <1 
BROMOBENZENE <1 
N-PROPYL3ENZENE 
2-CHLOROTOLtJENE <1 
4-CHLOROTOLUENE 
1,3, 3-TRIMETHYLPEYZENT .................... <1 
TERT-SUTYLEENZENE <. 
1,2, 4-TRIMETHYLOENZENE 
SEC-3UTYLBENZENE 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLORCHENZENE <5 
NAPHTHALENE <5 
HEXACHLOROEUTAD IENE ....................... <3 
1,2, 3-TRICHLOROSENZENE <5 

10/22/98 
10/24/98 
N/A 
11/06/98* 
ug/ L 
i 

SURACOATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-D4 87 64 - 145 
TOLUENE-D8 ................................ 96 89 - 110 
BROMOFLUOROBENZENE 88 82 - 112 

* = Analyzed curside of the recommended holding time. 



MAS :.:. 2:24-2 

VOLATI-LE ORGANICS ANALYSIS 
DATA SUMMARY 

OU-B 31985 

CLIENT ECODEARD-CLYDE CONSULTANTS DATE SAMPLED : 10/22/99 
PROJECT 4 9408U DATE RECEIVED : 10/24/98 
PROJECT NANE PROA DATE EXTRACTED : N/A 
CLIENT 1.2. P8PRDAIO8DW DATE ANALYZED : 

11/06/98* 
SAMPLE MATR:x HATER UNITS : ug/L 
EPA METECO 5260A DILUTION FACTOR r i 

COMPOUNDS RESULTS 

DICHLCRCDIFLLJCRCMETHANE ................... <1 
CHLORCNETE?_NE <5 
VINYL CHLORIDE <1 
EROMOMETHANE .............................. <1 
CHLORCETHANE <L 
TRICHLOROFLUOROMEHÀNE <i 
1,1-DICELORCETHENE ........................ <1 
METHYLENE CHLORIDE <5 
TRANS-1,2-OICI-ILOROETHENE <1 
1,1-DICELORCETHANE ........................ <i 
CHLOROFORM <1 
CIS-1,2-DICHLCRCETHENE <1 
BRCMCCHLCRCMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1, 1, 1-TRICELOROETHANE <1 
1,2-DICHLORCETHANE ........................ <1 
1, 1-DICHLORCOROPENE <1 
CARBON TETPACHLORIDE <1 
BENZENE ................................... <1 
DIBRCMOMETHANE <1 
1, 2-DICHLORCPRCPANE <1 
TRICHLORCETHENE ........................... <1 
BROMODICHLOROMETHANE <1 
CIS-1, 3-DICHLOROPROPENE <3 
TRANS-1,3-DICHLCROPROPENE ----------------- <3 
1, 1,2-TRICHLORCETHANE <1 
TOLUENE <1 
1,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIEROMOMETHANE <2 
TETRACHLOROETHENE ------------------------- <1 
1, 1,1, 2-TETRACHLOROETHANE <1 
CHLCRCBENZENE <1 
ETHYLBENZENE .............................. <1 
BRCMCFCPM <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1, 1,2, 2-TETRACHLOROETHANE <1 

* = Analyzed outside the recommended holding time. 



ts :.:. OU-B 31986 

VOLATILE ORGANICS ANALYSIS 
DATA StNP4ARY 

CLIENT WOODWARD-CLYDE CONSULTANTS DATE SAMPLED 10/22/98 
PROJECT : E9408U DATE RECEIVED 10/24/98 
PROJECT NAME : PRDA DATE EXTRACTED N/A 
CLIENT 1.2. 98PRDA1O8DW DATE ANALYZED : 

11/06/98* 
SAMPLE MATRIX : HATER UNITS ug/L 
EPA METHOD 0260A DILUTION FACTOR : i 

COMPOUNDS RESULTS 

1,2,3-TRICHLOROPROPANE .................... <1 
ISOPROPYLBENZENE 
BROMOBENZENE <1 
N-?ROPYLBENZENE ........................... <i 
2-C:4LOROTOLUENE <1 
4-CHLOROTOLUENE <1 
1,3,5-TRIMET:-YL5ENzENE .................... <j 
TERT-BUTYLDENZENE <1 
1,2, 4-TRIMETHYLSENZENE <1 
SEC-BUTYLBENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

i,2-DICHLOROETHANE-D4 86 64 145 
TOLUENE-D8 ................................ 95 89 - 110 
BROMOFLtJOROBENZENE 86 82 112 

* = Analyzed outside of the recommended holding time. 



OU-B 31987 
s :.o. = 2:624- 

VOLATILE ORGANICS ANALYSIS 
DATA SUMMARY 

cL:INT WOODWARD-CLYDE CONSULTANTS DATE SAMPLED 10/23/98 
PROJECT : 9408U DATE RECEIVED : 10/24/98 
PROJECT NAME : PROA DATE EXTRACTED : N/A 
CLIENT .. P8PRDA1O9GW DATE ANALYZED 11/06/98 
SAMPLE MATR:x : WATER UNITS : ug/L 
EPA METHOD : 8260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

DICHLDROO:FLUOROMETHANE ................... <1 
CHLOROMETEANE <5 
VINYL CHLORICE <1 
3RCNCMETH_NE .............................. <I 
CHLOROETRANE Kl 
TRICHL0R0FLUOR0MET:-iANE <i 
l,l-OICHLOROET1SENE ........................ <i 
METHYLENE CHLOR:OE <5 
TRANS-i, 2-OICIÌLOROETHENE <1 
1,1-DICHLOROETHANE ........................ <1 
CHLOROFORM <1 
CIS-1, 2-OICHLOROETHENE <1 
BROMOCELOROMETMANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1,1, 1-TRICHLOROETHANE <1 
1,2-DICHLOROETHANE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CARBON TETRACHLORIDE <1 
BENZENE ................................... <i 
DIBROMOMETHANE <i 
1, 2-DICHLOROPROPANE Kl 
TRICMLOROETMENE ........................... <1 
BROMODICMLOROMETHANE <I 
CIS-1,3-DICHLOROPROPENE <3 
TRANS-1,3-OICHLOROPROPENE ................. <3 
1,l,2-TRICHLOROETHANE <1 
TOLUENE <1 
1,2-DIBROMOETHANE(EDB) .................... <1 
i, 3-DICHLOROPROPANE <i 
CHLORODIBROMOMETHANE <2 
TETRACHLOROETHENE ......................... <1 
1,1, 1, 2-TETRACHLOROETHANE <1 
CHLOROBENZENE <I 
ETHYLBENZENE .............................. <1 
BROMOFOPN <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1,1,2, 2-TETRACHLOROETHANE <1 



OU-B 31988 
MAS :.:. 2:624-3 

VOLATILE ORGANICS ANALYSIS 
DATA SUMMARY 

CLIENT WOODWAAD-CLYDE CONSULTANTS DATE SAMPLED : 10/23/98 
PROJECT 19408V DATE RECEIVED : 10/24/98 
PROJECT NANE : ?RDA DATE EXTPACTED : N/A 
CLIENT 1.0. 98PRDA1O9GW DATE ANALYZED 11/06/98 
SAMPLE MATR:X WATER UNITS ug/L 
EPA METHOD 9260A DILUTION FACTOR 1 

CDMPOUNDS RESULTS 

1,2,3-TRIC:-iLOROPROPANE .................... <i 
ISOPROPYLBENZNE <i 
BROMOBENZENE <1 
N-PROPYLBENZENE ........................... <1 
2-CHLOROTOLUENE <1 
4-CHLOROTOLUENE 
1,3,5-TR:METEYLEENZTNE 
TERT-BUTYLHENZENE 
1,2, 4-TRINETHYLSENTENE <1 
SEC-BUTYLBENZENE 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-OICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPETMALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-c:CHLOR0ET:SANE-D4 86 64 145 
TOLUENE-D8 ................................ 97 99 110 
BROMOFLUOROBENZENE 89 82 - 112 



MAS :.o. 32624-4 

VOLATILE ORGANICS ANALYSIS 
DATA SUMMARY 

OU-B 31989 

CLIENT MCODWARD-CLYDE CONSULTANTS DATE S?MPLED 10/23/98 
PROJECT : 9408tJ DATE RECEIVED : 10/24/98 
PROJECT NANE PROA DATE EXTRACThD N/A 
CLIENT 1.0. P8PRDA13OGW DATE ANALYZED 11/06/98 
SANPLE MATRIX : WATER UNITS : ug/L 
EPA METHOD : 826CA DILUTION FACTOR : i 

COMPOUNDS RESULTS 

DICHLORODIFLUORCMETHANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <1 
BROMOMETHANE .............................. <1 
CELOROETHANE <1 
TRICHLCROFLUORCMETHANE <1 
i,1-OICHLOROETXENE ........................ <1 
METHYLENE CHLOR:DE <5 
TRANS-i, 2-DICI-ïLoRoET:-ENE <1 
1,1-DICHLOROETHANE ........................ <1 
CHLOROFORM <1 
CIS-1, 2-DICHLCROETHENE <1 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1, 1, 1-TRICHLOROETHANE <1 
i,2-DICHLOROETHANE ........................ <1 
i, 1-DICHLOROPROPENE <1 
CARSON TETRACHLORIDE <i 
BEMZENE ................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ........................... <1 
BROMODICHLOROMETHANE <1 
dZ-i, 3-DICHLOROPROPENE <3 
TRANS-i,3-DICHLOROPROPENE ................. <3 
1, 1, 2-TRICHLOROETHANE <i 
TOLUENE <1 
i,2-DIBRCMOETHANE (EDO) .................... <1 
i, 3-DICHLOROPROPANE <1 
CHLORODIEROMOMETHANE <2 
TETRACHLOROETHENE ......................... <i 
1, 1, 1, 2-TETPACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFOHN <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1, 1,2, 2-TETRACHLOROETHANE <1 



MAS :.:. 52624-4 OU-B 31990 

VOLATIJE ORGANICS ANALYSIS 
DATA SUARY 

CLIENT CODARD-CLYDE CONSULTANTS DATE SAMPLED 
PROJECT * 59408U DATE RECEIVED 
PROJECT NANE : ?RDA DATE EXTRACTED 
CLIENT 1.0. 9SPRDA13OGW DATE ANALYZED 
SAMPLE MATP:x WATER UNITS 
EPA METHOD 3260A DILUTION FACTOR 

COMPOUNDS RESULTS 

1,2,3-TRICHLOROPROPANE .................... <1 
ISOPROPYLBENZENE <i 
BROMOBENZENE <1 
M-PROPYLBENZENE ........................... <1 
2-CELOROTOLtIENE <1 
4-CHLOROTOLUENE <i 
1, 3, 5-TR:METHYLBENzENE .................... <1 
TERT-BUTYLBENZENE <1 
1,2, 4-TRIMETHYLBENZENE <I 
SEC-BUTYLEENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3-C-ILOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTRALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TR:C:-LOROBENZENE <5 

10/23/ 98 
10/24/98 
N/A 
11/06/98 
ug/L 
1 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-D4 86 64 - 145 
TOLUENE-08 ................................ 97 89 110 
BRCMOFLUORCBENZENE 87 82 112 



MAS :.:. 32624-S 

VOLATILE ORGANICS ANALYSIS 
DATA SUIB4ARY 

OU-B 31991 

CLIENT : NOODWARD-CLYDE CONSULTANTS DATE SAMPLED 10/23/98 
PROJECT 4 9408U DATE RECEIVED 10/24/98 
PROJECT NANE : ?RDA DATE EXTARCTED N/A 
CLIENT .D. : 38PRDA115GW DATE ANALYZED : 11/06/98 
SAMPLE MATRIX dATER UNITS ug/L 
EPA METHOD : 3260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

DICHLDRCDIFLTJORCMETHANE ................... <1 
CHLDROMET:SANE <5 
VINYL CHLOR:DE <1 
EROMOMETH?_NE .............................. <1 
CHLOROETK.O_NE <1 
TRICHLORCFLUOROMETHANE <1 
1,i-DICHLÛROETHENE ........................ <1 
METHYLENE CHLOR:DE <5 
TRANS-1, 2-DICHLOROETHENE 4 

1,1-DICHLDROETHANE ........................ <1 
CHLOROFOFN 1 

CIS-1, 2-DICHLORCETHENE 17 
BROMOCELOROMETEANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1,1, 1-TRICELOROETHANE <1 
1,2-DICHLCROETHANE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CARBON TETRACHLDRIDE <1 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLORCETHENE ........................... 260 D3 
BROMODICHLOROMETHANE <1 
CIS-1,3-DICHLOROPROPENE <3 
TRANS-1,3--DICHLOROPROPENE ................. <3 
1,1, 2-TRICHLORCETHANE 2 

TOLUENE <1 
1,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETRACHLOROETHENE ......................... 3 

1,1, 1,2-TETRACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFORN <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1, 1,2,2-TETRACHLOROETHANE 4 

D3 = Value from a 5 fold diluted analysis. 



MAS :.:. = 

VOLATILE ORGANICS ANALYSIS 
DATA SUI4ARY 

oU-B 31992 

CLIENT EOCDWARDCLYDE CONSULTANTS DATE SAMPLED : 10/23/98 
PROJECT 4 59408U DATE RECEIVED 10/24/98 
PROJECT NANE CREA DATE EXTRACTED N/A 
CLIENT 1.0. 98PRDA115GW DATE ANALYZED 11/06/98 
SAMPLE NATR:X JATER UNITS ug/L 
EPA METECO : a2SOA DILUTION FACTOR i 

COMPOUNDS RESULTS 

1,2,3TRICHLORCPROPANE .................... <1 
ISOPROPYLEENZENE <1 
BROMODENZENE <1 
NPROPYLBENZENE ........................... <1 
2CHLOROTOLUENE <1 
4CHLOROTOLUENE <I 
i,3,STRIMETHY;ENZENE .................... <1 
TERTBUTYLEENZENE <i 
1,2, 4TRIMETHYLZENZENE <1 
SECBUTYLBENZENE .......................... <1 
i, 3OICHLOROBENZENE <2 
1, 4DICHLOROHENZENE <2 
PISOPROPYLTOLtJENE ........................ <2 
i, 2DICHLOROSENZENE <2 
NBUTYLEENZENE <1 
1,2DIBROMO-3CHLOROPROPANE ............... <3 
1,2, 4TR1CHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACELOROBUTADIENE ....................... <3 
1,2, 3TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2DICHLCROETHANED4 86 64 145 
TOLUENED8 ................................ 98 89 - 110 
BROMOFLUOROBENZENE 88 82 112 



OU-B 31993 

MAS :.:. S 62624 

VOLATILE ORGANICS ANALYSIS 
QUALITY CONTROL DATA 

CLIENT WOODWAF.D-CLYDE CONSULTANTS SAMPLE I.D. 4 BLANK 
PROJECT 4 : E9408U DATE EXTRACTED N/A 
PROJECT NAME PRDA DATE ANALYZED 11/06/98 
SAMPLE MATRIX : WATER UNITS : ug/L 
EPA METHOD 8260A 

COMPOUNDS 

I, 1-OICOLORCETRENE 
BENZ ENE 
TRICHLORCETHENE 
TOLUENE 
CML ORO B EN Z ENE 

CONTROL LIMITS 

1, 1-DICHLOROETHENE 
B EN Z ENE 
TRICMLOROETHENE 
TOLUNE 
CML OROBEN Z ENE 

SUEROC-ATE RECOVERIES 

1, 2-DICHLOROETHANE-O4 
TOLtJENE-08 
BROMO FLUOROB ENZ ENE 

ULT ADDED RESULT REC. SAMPLE REC. RPD 

00 50.0 59.9 120 N/A N/A N/A 
00 50.0 59.3 119 N/A N/A N/A 
00 50.0 47.7 95 N/A N/A N/A 
00 50.0 53.0 106 N/A N/A N/A 
00 50.0 59.5 119 N/A N/A N/A 

EEC. ADO 

55 148 20 
79 133 20 
83 124 20 
83 131 20 
80 140 20 

SPIKE DUP. SPIKE LIMITS 

87 N/A 64 145 
99 N/A 89 110 
85 N/A 82 112 



s :.:. 321624 
OU-B 31994 

VOLATILE OROANICS ANALYSIS 
QUALITY CONTROL DATA 

CLIENT WOODWARDCLYDE CONSULTANTS SAMPLE I.D. 4 OLANK 
PROJECT 4 E9408U DATE EXTRACTED N/A 
PROJECT NANE : PEDA DATE ANALYZED : 11/06/9e 
SAMPLE MATRIX WATER UNITS : ug/L 
EPA METHOD 8260A 

DUP. DUP. 
SAMpLE SPIKE SPIKED % SPIKED 

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD 

1,1DICHLCROETHENE <1.00 50.0 54.1 108 N/A N/A N/A 
BENZENE <1.00 30.0 49.7 99 N/A N/A N/A 
TRICHLORCETHENE <1.00 50.0 45.3 91 N/A N/A N/A 
TOLUENE <1.00 50.0 46.7 93 N/A N/A N/A 
CHLOROBENZENE <1.00 50.0 52.5 105 N/A N/A N/A 

CONTROL LMITS % REC. RPD 

1,1DICHLOROETHENE 55 148 20 
DENZENE 79 133 20 
TRICELOROETHENE 83 124 20 
TOLUENE 83 - 131 20 
CHLOROBENZESTE 80 140 20 

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS 

1,2DICHLOROETNANED4 93 N/A 64 145 
TOLUENE-08 95 N/A 89 - 110 
DROMOFLUCROBENZENE 90 N/A 82 112 



MAS :.D. 421624 
OU-B 3199g 

VOLATILI ORGANICS ANALYSIS 
QUALITY CONTROL DATA 

CLIENT WOODWARD-CLYDE CONSULTANTS SAMPLE I.D. # : 821624-3 
PROJECT E9408U DATE EXTRACTED : N/A 
PROJECT NANE PROA DATE ANALYZED 11/06/98 
SAMPLE MATRIX : WATER UNITS : ug/L 
EPA METHOD 8260A 

CUP. DUP. 
SAMPLE SPIKE SPIKED 6 SPIKED % 

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD 

1,1-DICHLOROETHENE <1.00 50.0 65.0 130 63.6 127 2 

CENZENE <1.00 50.0 59.9 120 57.6 115 4 

TRICHLOROETHENE <1.00 50.0 44.9 90 44.3 89 1 

TOLUENE <1.00 50.0 52.3 105 51.6 103 1 

CHLORCBENZENE <1.00 50.0 60.1 120 5'.3 115 5 

CONTROL LIMITS 6 REC. RPD 

1,1-DICHLOROETHENE 49 - 157 20 
BENZINE 72 138 20 
TRICELOROETHENE 77 134 20 
TOLUENE 82 - 135 20 
CHLOROBENZENE 72 138 20 

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS 

1,2-DICHLOROETHANE-D4 73 73 64 145 
TOLUENE-O8 97 97 89 110 
BROMOFLUOROBENZENE 83 86 82 112 



MAS I.D. $ 821626 

CASE NARRATIVE 

OU-B 31996 

MultiChem 
ANALYTICAL SERVICES 

CLIENT : WOODWARD-CLYDE CONSULTANTS 
PROJECT # : E9408U-5700 
PROJECT NANE : 0DB GW MONITORING, FT. RICHARDSON 

CASE NARRATIVE: VOLATILE ORGANICS ANALYSIS 

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. 



OU-B 31997 

MAS I.D. # 821626 MU.ltiChelfl 
ANALTrICAL SERVICES 

SAMPLE CROSS REFERENCE SHEET 

CLIENT OODARD-CLYDE CONSULThNTS 
PROJECT : E9408U-5700 
PROJECT NAME OUB GW MONITORING, FT. RICHARDSON 

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-1O1GW 10/26/98 JATER 
821626-5 98PRDA-135GW 1O/26/9 WATER 

TOTALS ----- 

MATRIX # SAMPLES 

WATER 5 

MAS STANDARD DISPOSAL PRACTICE 

The sanples 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 :.:. » 821626 

ANALYTICAL SCNEDtJLE 

CLIENT WOODWARD-CLYDE CONSULTANTS 
PROJECT » : 59408t7-5700 
PROJECT NAME : OUB GW MONITORING, F'T. RICHARDSON 

ANALYSIS TECI8IQUE 

VOLATILE ORGANIC COMPOUNDS GUNS 

R = MAS-Renton 
ANC = MAE Anchorage 
SUB Subcontract 

OU-B 31998 

MultiChem 
ANALrrICL SEEVICES 

REFRRENCE L 

EPA 8260A R 



MAS :.:. 2:626 

VOLATILE ORGANICS ANALYSIS 
DATA SUARY 

OU-B 31999 

MultiChem 
ANALYTICAL SERVICES 

CLIENT WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A 
PROJECT : 59408U-5700 DATE RECEIVED : N/A 
PROJECT NANE : CUB OW MONITORING DATE EXTRACTED N/A 
CLIENT 1.0. METHOD BLANK DATE ANALYZED 11/08/98 
SAMPLE MATRIX HATER UNITS ug/L 
EPA METHOD 5260A DILUTION FACTOR : i 

COMPOUNDS RESULTS 

DICHLORODIFLUORCMETHANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <J. 

BROMOMETHANE .............................. <1 
CHLOROETHANE <i 
TRICSILOROFLUORCMETHANE <1 
1,1-DICHLORCETHENE ........................ <I 
METHYLENE CHLOR:DE <5 
TRANS-i, 2-DICHLORCETHENE <i 
1,1-DICELOROETHANE ........................ <i 
CHLOROFORM <i 
CIS-1, 2-DICHLOROETHENE <J. 

BROMOCHLOROMETHANE ........................ <i 
2, 2-DICHLOROPROPANE <i 
1,1, i-TRICHLOROETHANE <i 
1,2-DICHLOROETHANE ........................ <i 
1, 1-DICHLOROPROPENE <1 
CARBON TETRACHLORIDE <1 
BENZENE................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLOROPROPANE <i 
TRICHLOROETHENE ........................... <1 
BROMODICHLOROMETHANE <1 
CIS-1, 3-DICHLOROPROPENE <3 
TRANS-1,3-DICHLOROPROPENE ................. <3 
1, 1, 2-TRICHLOROETHANE <1 
TOLUENE <1 
i,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETRACHLOROETHENE ......................... <1 
1, 1,1, 2-TETRACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFORN <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1, 1,2, 2-TETPACHLOROETHANE <1 



MAS .). 4 2l62S 

7OLATIL ORGANICS ANALYSIS 
DATA StB4MARY 

OU-B 32000 

MultiChem 
ANALYTICAL SERVICES 

CLIENT : WCODWARD-CLYDE CONSULTANTS DATE SAMPLED N/A 
PROJECT 4 19408U-5700 DATE RECEIVED : N/A 
PROJECT NANE : 3DB GM MONITORING DATE EXTRACTED N/A 
CLIENT .D. : METHOD BLANK DATE ANALYZED 11/08/98 
SAMPLE MATRIX RATER UNITS ug/L 
EPA METHOD 8260A DILUTION FACTOR 1 

COMPOUNDS RESULTS 

1,2,3-TRICHLOROPROPANE .................... <1 
ISOPROFYLEENZENE <i 
BROMOBENZENE <1 
N-PROPYLBENZENE ........................... <1 
2 -CHLOROTOLUENE <I 
4 -CHLOROTOLUENE <1 
1,3,5-TRIMETHYLSENZENE .................... <1 
TERT-BtJTYLBENZENE <1 
1,2, 4-TRINETHYLBENZENE <1 
SEC-BUTYLBENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOEROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-EUTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROEANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROBUTALIENE ....................... <3 
1,2,3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-D4 69 64 - 145 
TOLUENE-D8 ................................ 100 89 - 110 
BROMOFLUOROBENZENE 94 82 112 



OU-B 32001 

MultiChem 
ANALYTICAL SERVICES 

VOLATILE ORGNICS AN?LY5IS 
DATA SU4APY 

CLIENT OODWARD-CLYDE CONSULTANTS DATE SAMPLED 10/26/98 
PROJECT : E9408U-5700 DATE RECEIVED 10/27/98 
PROJECT NANE OTJB GW MONITORING DATE EXTRACTED : N/A 
CLIENT .D. : 9BPRDA-11GGW DATE ?NALYZED 11/08/98 
SNPLE MATRIX WATER UNITS ug/L 
EPA THOD : 3260A DILUTION FACTOR 

COMPOUNDS RESULTS 

DICHLORCDI?LUCRCMETHAIE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <1 
BROMOMETHA1'IE .............................. <1 
CHLOROETHNE <i 
TRICHLOROFLUORCMETHANE <1 
1,1-DICHLORCETHENE ........................ <1 
METHYLENE CHLORIDE <5 
TRNS-1, 2-DICHLCROETHENE <1 
1,1-DICHLCRCETH?NE ........................ <I 
CHLOROFORM I <1 
CIS-1,2-DICHLOROETHENE <1 
BROMOCHLOROMETHNE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1, 1, 1-TRICHLORCETHANE <1 
1,2-DICELOROETHANE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CARBON TETRACHLORIDE <1 
BENZENE ................................... <1 
DIBROMOMETHNE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ........................... <1 
BRCMCDICHLCROMETHAN <1 
CIS-1, 3-DICHLOROPROPENE <3 
TRNS-1,3-DICHLOROPROPEE ................. <3 
1, 1, 2-TRICHLOROETHANE <1 
TOLtJENE <1 
1,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPNE <1 
CHLORODIBROMOTHANE <2 
TETPACHLOROETHENE ......................... <1 
1, 1, 1, 2-TETRACHLORCETHANE <1 
CHLOROBENZENE <1 
ETHYLEENZENE .............................. <1 
SROMOFOPN <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1,1,2, 2-TETRACHLOROET}{AE <1 



MAS :.:. # 

VOLATILE ORGANICS ANALYSIS 
DATA SUNMAAY 

OU-B 32002 

MultiCliem 
ANALTrICAL SERVICES 

CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED 10/26/98 
PROJECT E9408U-5700 DATE RECEIVED 10/27/98 
PROJECT NANE : OUB GM MONITORING DATE EXTRACTED N/A 
CLIENT .D. : 98PRDA-116GW DATE ANALYZED 11/08/98 
SAMPLE MATRIX : WATER UNITS : ug/L 
EPA THOD 8260A DILUTION FACTOR 1 

COMPOUNDS RESULTS 

1,2,3-TRICHLOROPROPANE .................... <1 
ISOPROPYLBENZENE <1 
BROMOBENZENE <i 
N-PROPYLBENZENE ........................... <1 
2-CHLOROTOLUENE <1 
4-CHLOROTOLUENE <1 
1,3,5-TRIMETHYLSENZENE .................... <1 
TERT-BUTYLEENZENE <1 
1,2, 4-TRIMETHYLBENZENE <1 
SEC-BtJTYLBENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTI{ALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-O4 69 64 145 
TOLUENE-Oß ................................ 98 89 110 
BROMOFLUOROBENZENE 96 82 112 



MAS :.:. 2II26-2 

VOLATILE ORGANICS ANALYSIS 
bATA SUMMARY 

OU-B 32003 

MultiChem 
ANALYTICAL SERVICES 

CLIENT : NOODWAXD-CLYDE CONSULTANTS DATE SAMPLED : 10/26/98 
PROJECT 4 : 9408t1-5700 DATE RECEIVED 10/27/98 
PROJECT NANE : OVE GW MONITORING DATE EXTRACTED : N/A 
CLIENT 1.0. 8PRDA 102GW DATE ANALYZED 11/08/98 
SAMPLE MATRIX : MATER UNITS : ug/L 
EPA THOD : 8260A DILUTION FACTOR 

COMPOUNDS RESULTS 

DICHLORCDIFLUCRCMETHANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <1 
BROMOMETHANE .............................. <1 
CHLOROETEANE <1 
TRICHLORCFLUORCMETHANE <1 
1,1-DICHLOROETHENE ........................ <1 
METHYLENE cHLORIDE <5 
TRANS-i, 2-DICHLOROETI-IENE <i 
1,1-DICHLOROETHANE ........................ <i 
CHLOROFORM <1 
CIS-i,2-DICHLOROETHENE <1 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <i 
1,1, i-TRICHLOROETHANE <1 
i,2-DICHLOROETHANE ........................ <i 
i, i-DICHLOROPROPENE <1. 

CARBON TETRACHLORIDE <1 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ........................... <i 
BROMODICHLOROMETHANE <1 
CIS-i, 3-DICHLOROPROPENE <3 
TRANS-i, 3-DICHLOROPROPENE ................. <3 
1,1, 2-TRICHLOROETHANE <1 
TOLtJENE <1 
i,2-DIBROMOETHANEEDB) .................... <i 
i, 3-DICHLOROPROPANE <i 
CHLORODIBRONOMETHANE <2 
TETRACHLOROETHENE ......................... <i 
1,1, i,2-TETRACHLOROETHANE <i 
CHLOROBENZENE <i 
ETHYLBENZENE .............................. <i 
EROMOFORM <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1, 1,2, 2-TETRACHLOROETMANE 4 



OU-B 32004 

MultiChem 
MAS :.o. ANALTrICAL SERVICES 

VOLATILE ORGANICS ANALYSIS 
DATA StTh4ARY 

CLIENT WOODWARD-CLYDE CONSULTANTS DATE SAMPLED 10/26/98 
PROJECT : 594080-5700 DATE RECEIVED : 10/27/98 
PROJECT NANE 00E GW MONITORING DATE EXTRACTED N/A 
CLIENT '.0. 98PRDA 102GW DATE ANALYZED 11/08/98 
SAMPLE MATRIX WATER UNITS : ug/L 
EPA METHOD : 5260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

1,2,3-TRICHLOROPROPANE .................... <1 
ISOPROPYLBENZENE <1 
BROMOSENZENE <1 
N-PROPYLBENZENE ........................... <1 
2-CHLOROTOLUENE <1 
4-CHLOROTOLtJENE <i 
1,3,5-TRIMETHYL3ENZENE .................... <1 
TERT-BUTYLSENZENE <1 
1,2, 4-TRINETHYL3ENZENE <i 
SEC-BUTYLBENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLtJENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <S 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-D4 70 64 - 145 
TOLUENE-D8 ................................ 99 89 - 110 
BROMOFLUOROBENZENE 97 82 - 112 



OU-B 32005 

MAS :.:. 21626-3 MultiChem 
ANALYTICAL SERVICES 

VOLATILE ORGANICS ANALYSIS 
DATA StThARY 

CLENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED 10/26/98 
PROJECT E9408tJ-5700 DATE RECEIVED 10/27/98 
PROJECT WANE 0DB GW MONITORING DATE EXTRACTED : N/A 
CLIENT 1.0. 98PRDA-132GW DATE ANALYZED : 11/08/98 
SAMPLE MATPJX WATER UNITS ug/L 
EPA METHOD : 8260A DILUTION FACTOR 

COMPOUNDS RESULTS 

DICHLORODIFLtJORCMETHANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <1 
BROMOMETHANE .............................. <1 
CHLOROETHANE <1 
TRICHLOROFLtJORCMETHANE <1 
1,1-DICHLOROETHENE ........................ <1 
METHYLENE CHLORIDE <5 
TRANS-1, 2-DICHLOROETHENE <1 
1,1-DICHLOROETHANE ........................ <1 
CHLOROFORM <1 
CIS-1, 2-DICHLOROETHENE <1 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1,1, 1-TRICHLOROETHANE <1 
1,2-DICHLOROETHANE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CARHON TETRACHLORIDE <1 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ........................... <1 
BRONODICHLOROMETHANE <1 
CIS-1, 3-DICHLOROPROPENE <3 
TRANS-1,3-OICHLOROPROPENE ................. <3 
1, 1,2-TRICHLORCETHANE <1 
TOLUENE <1 
1,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETIIANE <2 
TETRACHLOROETHENE ......................... <1 
1,1,1, 2-TETRACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFORM <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1,1,2, 2-TETRACHLOROETHANE 4 



MAS 1.0. 4 21326-3 

VOLATILE ORGANICS ANALYSIS 
DATA St3MMARY 

OU-B 32006 

Mu.ItiChem 
ANALYTICAL SERVICES 

CLIENT M000NARD-CLYDE CONSULTANTS DATE SAMPLED : 10/26/98 
PROJECT 4 1940813-5700 DATE RECEIVED 10/27/98 
PROJECT 4ANE : 013E GM MONITORING DATE EXTRACTED N/A 
CLIENT :.D. 98PRDA-132GW DATE ANALYZED : 11/08/98 
SAMPLE MATRIX MATER UNITS : ug/L 
EPA THOD : 8260A DILUTION FACTOR i 

COMPOUNDS RESULTS 

1,2,3-TRICI-ILOROPROPANE .................... <1 
ISOPROPYLEENZENE <1 
BROMOBENZENE <1 
N-PROPYLEENZENE ........................... <1 
2-CHLOROTOLUENE <1 
4 -CHLOROTOLUENE <1 
1,3,5-TRIMETHYLHENZENE .................... <1 
TERT-BUTYLBENZENE <1 
1,2, 4-TRIMETHYLBENZENE <1 
SEC-BUTYLEENZENE .......................... <i 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROEYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-D4 70 64 145 
TOLUENE-D8 ................................ 99 89 110 
BROMOFLtJOROBENZENE 98 82 112 



OU-B 32007 

MAS I o. 322526-4 MUJtICh.enl 
ANALYTICAL SERVICES 

VOLATILE ORGANICS ANALYSIS 
DATA SUMMARY 

CLIENT OODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/26/98 
PROJECT 194080-5700 DATE RECEIVED 10/27/98 
PROJECT NANE : DUB OW MONITORING DATE EXTRACTED : N/A 
CLIENT 1.0. : 9SPRDA-1O1GW DATE ANALYZED : 11/08/98 
SAMPLE MATRIX : WATER UNITS ug/L 
EPA METHOD : 8260A DILUTION FACTOR 

COMPOUNDS RESULTS 

DICHLORODIFLUCROMETHANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <1 
BROMOMETHANE .............................. <1 
CELORDETHANE <1 
TRICHLDROFLUORCMETHANE <1 
i,i-DICHLOROETHENE ........................ <1 
METHYLENE CHLORIDE <5 
TRANS-i, 2-DICHLOROETHENE <1 
1,1-DICHLOROETHANE ........................ <1 
CHLOROFORM <1 
CIS-1, 2-DICHLOROETHENE 6 

BROMOCHLOROMETHANE ........................ <1 
2, 2-DICELOROPROPANE <1 
1,1, 1-TRICHLOROETHANE <1 
1,2-DICELOROETHANE ........................ <1 
i, 1-DICHLOROPROPENE <J. 

CARBON TETRACHLORIDE <1 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ........................... 29 
BROMODICHLOROMETHANE <1 
CIS-i, 3-DICHLOROPROPENE <3 
TRANS-1,3-DICHLOROPROPENE ................. <3 
1, 1, 2-TRICHLOROETHANE <1 
TOLUENE <1 
i,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <i 
CHLORODIBP.OMOMETHANE <2 
TETRACHLOROETHENE ......................... <1 
1,1, i,2-TETRACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFOPM <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1, 1,2, 2-TETRACHLOROETH.ANE 29 



MAS 1.0. 2l526-4 

VOLATILE ORGANICS ANALYSIS 
DATA SUI4MAP.Y 

OU-B 32008 

MultiChem 
ANALTrICAL SERVICES 

CLIENT W000WARD-CLYDE CONSULTANTS DATE SPNPLED : 10/26/98 
PROJECT 29408U-5700 DATE RECEIVED 10/27/98 
PROJECT NANE r COB GM MONITORING DATE EXTRACTED : N/A 
CLIENT 1.0. : 98PRDA-1O1GW DATE ANALYZED : 11/08/98 
SAMPLE MATRIX : WATER UNITS ug/L 
EPA THOD r 3260A DILUTION FACTOR r 1 

COMPOUNDS RESULTS 

1,2,3-TRICHLOROPROPANE -------------------- <1 
ISOPROPYLBENZENE <1 
BROMOBENEENE <1 
N-PROPYLBENZENE ........................... <1 
2-CHLOROTOLUENE <1 
4-CHLOROTOLUENE <1 
1,3,5-TRIMETHYLEENZENE -------------------- <1 
TERT-StJTYLBENZENE <1 
1,2, 4-TRIMETHYLEENZENE <1 
SEC-SUTYLSENZENE -------------------------- <i 
1, 3-DICHLORORENZENE <2 
1, 4-DICELOROSENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3--CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROBUTADIENE ----------------------- <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-D4 70 64 - 145 
TDLUENE-D8 ................................ 98 89 110 
BROMOFLUOROBENZENE 95 82 - 112 



OU-B 32009 

MAs c.D. 32:625-3 MultiChem 
ANALYTICAL SERVICES 

VOLATILE ORGANICS ANALYSIS 
DATA STJMARY 

CLIENT : flOODWARD-CLYDE CDNSULTPNTS DATE SPMPLED : 10/26/98 
PROJECT : E94OStJ-5700 DATE RECEIVED : 10/27/98 
PROJECT NANE : OtTh GW MONITORING DATE EXTRACTED N/A 
CLIENT I.D. 98PRDA-135GW DATE ANALYZED ¡ 11/08/98 
SAMPLE MATRIX ?iATER UNITS : ug/L 
EPA METHOD 26OA DILUTION FACTOR : i 

COMPOtJNDS RESULTS 

DICHLORODIFLUOROMETHANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <1 
BROMOMETHANE .............................. <1 
CELOROETEANE <1 
TRICHLOROFLUORCMETHANE <1 
1,1-DICHLOROETHENE ........................ <1 
THYLENE CHLORIDE <5 

TRANS-i, 2-DICELOROETHENE <1 
1,i-DICHLOROETHANE ........................ <1 
CHLOROFOPSM <1 
CIS-1, 2-DICHLOROETHENE <1 
BROMOCI-ILOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1,1, 1-TRICHLOROETH?NE <1 
1,2-DICHLOROETHNE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CARBON TETRACHLORIDE <1 
BENZENE ................................... <1 
DIBROMOMETHPNE <1 
1, 2-DICHLOROPROPANE <1 
TRICMLOROETHENE ........................... <1 
BROMODICHLORONET1IAE <1 
CIS-1, 3-DICHLOROPROPNE <3 
TRNS-1,3-DICHLOROPROPENE ................. <3 
1,1,2-TRICHLOROETHAE <1 
TOLIJENE <1 
1,2-DIEROMOETHANE(EDE) .................... <1 
1, 3-DICHLOROPROPAE <1 
CHLORODIBROMOT}{ANE <2 
TETRACHLOROETHENE ......................... <1 
1,1,1, 2-TETRACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFORM <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1,1,2, 2-TETRACHLOROETHANE <1 



MAS I.D. 4 2l626-5 

VOLATILE ORGANICS ANALYSIS 
DATA SU4ARY 

OU-B 32010 

MultiChem 
ANALYTICAL SERVICES 

CLIENT WOODWARD-CLYDE CONSULTANTS DATE SAMPLED 10/26/98 
PROJECT 4 59408U-5700 DATE RECEIVED : 10/27/98 
PROJECT NAME OUB GW MONITORING DATE EXTRACTED N/A 
CLIENT I.D. : 98PRDA-1J5GW DATE PNALYZED 11/08/98 
SAMPLE MATRIX WATER UNITS : ug/L 
EPA THCD 8260A DILUTION FACTOR 1 

COMPOUNDS RESULTS 

1,2,3-TRICHLOROPROPANE .................... <i 
ISOPROPYLBENZENE <i 
BROMOBENZENE <1 

-ROYLEENZENE ........................... <i 
2-CHLOROTOLUENE <1 
4-CHLOROTOLtJENE <1 
1,3,5-TRI1ETHYLBENZENE .................... <1 
TERT-BtJTYLBENZENE <1 
1,2, 4-TRIMETHYL3ENZENE <1 
SEC-BUTYL3ENZENE .......................... <1 
1, 3-DICIILOROEENZENE <2 
1, 4-DICHLOROENZENE <2 
F-ISOFROFYLTOLtJENE ........................ <2 
1, 2-DICHLOROBENZEN <2 
N-BUTYLBENZENE <1 
1.2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 

APHTHALENE <5 
HEXACHLOROBtJTADIENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETEANE-D4 70 64 145 
TOLUENE-D8 ................................ 97 89 - 110 
BROMOFLtJOROEENZENE 97 82 112 



OU-B 32011 

MAS 1.0. 4 321626 MultiChein 
ANALrrICAL SERVICES 

VOLATILE ORGANICS ANALYSIS 
QUALITY CONTROL DATA 

CLIENT W000WARD-CLYDE CONSULTANTS SAMPLE I.D. 4 : BLANK 
PROJECT 4 E9408U-5700 DATE EXTRACTED N/A 
PROJECT NANE DUB OW MONITORING DATE ANALYZED 11/08/98 
SAMPLE MATRIX WATER UNITS : ug/L 
EPA NETHOD 8260A 

DUP. DUP. 
SAMPLE SPIKE SPIKED % SPIKED % 

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE BEC. 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 
CHLDROBKNZENK <1_00 50.0 60.7 121 N/A N/A N/A 

CONTROL LIMITS % REC. RPD 

1,1-DICHLOROETHENE 55 - 148 20 
BENZENE 79 - 133 20 
TRICHLOROETHENE 83 - 124 20 
TOLUENE 83 131 20 
CHLOROBENZENE 80 - 140 20 

SURROGATE RECOVEPJES SPKE DUP. SPIKE Lfl4ITS 

1,2-DICHLOROETHANE-D4 70 N/A 64 145 
TOLUENE-D8 100 N/A 89 110 
BROMOFLUOROBENZENE 95 N/A 82 112 



MAS 2.0. 321626 

OU-B 32012 

MultiChem 
ANALYTICAL SERVICES 

VOLATILE ORGANICS ANALYSIS 
QUALITY CONTROL DATA 

CLIENT WOODWAAD-CLYDE CONSULTANTS SAMPLE I.D. # 621626-1 
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 SPU SPIKED % SPIKED % 

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD 

1,1-DICELOROETHENE <1.00 50.0 63.5 127 63.4 127 0 
BENZENE <1.00 50.0 63.2 126 62.2 124 2 
TRICHLOROETHENE <1.00 50.0 45.1 90 44.2 88 2 
TOLUENE <1.00 50.0 52.6 105 53.0 106 1 
CHLOROBENZENE <1.00 50.0 60.1 120 59.9 120 0 

CONTROL LIMITS % REC. RPD 

1,1-DICHLOROETHENE 49 157 20 
BEEZENE 72 - 138 20 
TRICHLOROETHENE 77 134 20 
TOLUENE 82 - 135 20 
CHLOROBENZENE 72 - 138 20 

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS 

1,2-DICHLOROETHANE-D4 69 70 64 145 
TOLtIENE-DO 96 99 89 - 110 
BROMOFLUOROBENZENE 95 96 82 - 112 



MAS I.D. 621629 

SAMPLE CROSS REFERENCE SHEET 

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

MAS # CLIENT DESCRIPTION DATE SAMPLED 

821629-1 98PRDA-12OGW 10/28/98 
821629-2 98FRDA-112GW 10/28/98 
821629-3 98PRDA-113GW 10/28/98 
821629-4 9BPRDA-1O3GW 10/28/98 
821629-S 98PRDA-136GW 10/27/98 

TOTALS 

MATRIX # SAMPLES 

WATER S 

MAS STANDARD DISPOSAL PRACTICE 

OU-B 32013 

MultiChem 
ANALYTICAL SERVICES 

MATRIX 

WATER 
WATER 
WATER 
WATER 
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. 621629 

ANALYTICAL SCHEDULE 

CLIENT : W000WARD-CLYDE CONSULTANTS 
PROJECT # : E9408U-5700 
PROJECT NANE : OUB GW MONITORING, FT. RICHARDSON 

OU-B 32014 

MultiChem 
ANALYTICAL SEaVICES 

ANALYSIS TECHNIQUE REFERENCE LAB 

VOLATILE ORGANIC COMPOUNDS GCMS EPA 8260A R 

R = MAS-Renton 
ARC = MRS Anchorage 
SUE = Subcontract 



MAS I.D. 8 821629 

CASE NARRATIVE 

OU-B 32015 

MultiChem 
ANALrrICAL SERVICES 

CLIENT : W000WARD-CLYDE CONSULTANTS 
PROJECT 8 : E9408U-5700 
PROJECT NAME : OUB GW MONITORING, FT. RICHARDSON 

CASE NARRATIVE: VOLATILE ORGANICS ANALYSIS 

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 l,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 MultiChein control limits. 



MAS 1.0. 4 821629 

VOLATILE ORGANICS ANALYSIS 
DATA SUNMARY 

OU-B 32016 

MultiChem 
ANALYrICAL SERVICES 

CLIENT : WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A 
PROJECT 4 : E9408U-5700 DATE RECEIVED N/A 
PROJECT NAME OUB OW MONITORING DATE EXTPACTED N/A 
CLIENT I.D. METHOD BLANK DATE ANALYZED : 11/08/96 
SAMPLE MATRIX WATER UNITS : ug/L 
EPA METHOD : 8260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

DICHLORODIFLUOROMETHANE ................... <1 
CHLOROMETI-IANE <5 
VINYL CHLORIDE <1 
BROMOMETHANE .............................. <1 
CHLOROETHANE <1 
TRICHLOROFLUOROMETHANE <1 
1,1-DICHLOROETHENE ........................ <1 
METHYLENE CHLORIDE <5 
TRANS-i, 2-DICHLOROETHENE <i 
i,i-DICHLOROETHANE ........................ <i 
CHLOROFORM <i 
CIS-i,2-DICHLOROETHENE <i 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1,1, 1-TRICHLOROETHANE <1 
1,2-DICHLOROETHANE ........................ <i 
i, 1-DICHLOROPROPENE <i 
CARBON TETRACHLORIDE <1 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ........................... <1 
BROMODICHLOROMETHANE <1 
CIS-i, 3-DICHLOROPROPENE <3 
TPANS-i,3-DICHLOROPROPENE ................. <3 
i, i, 2-TRICMLOROETMANE <i 
TOLUENE <1 
1,2-DIBROMOETHRNE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETRACHLOROETHENE ......................... <1 
1,1, i,2-TETRACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFORM <3 
STYRENE <1 
TOTAL XYLENES ............................. <i 
1,1,2, 2-TETRACHLOROETHANE <i 



OU-B 32017 

.2. 2 2 9 MultiChem 
ANALYTICAL SERVICES 

VOLATILE ORGANICS ANALYSES 
DATA SUARY 

CLIENT : WOODWARD-CLYDE CONStTLThNTS DATE SAMPLED : N/A 
PROJECT : 1940813-5700 DATE RECEIVED : N/A 
PROJECT TANE QUE GW MONITORING DATE EXTRACTED N/A 
CLIENT i.D. : METHOD BLANK DATE ANALYZED 11/08/98 
SANPL MATRX RATER UNITS : ug/L 
EPA THCD : 260A DILUTION FACTOR : i 

COMPOUNDS RESULTS 

DICHLORODIFLtJCRCMETHANE ................... <1 
CHLORONETHANE <5 
VINYL CHLORIDE <i 
BROMOMETHPNE .............................. <1 
CHLOROETHANE <1 
TRICiLCRCFLJORCMETHANE <i 
1,1-DICHLOROEThENE ........................ <I 
METEYLENE cHL0R:DE <5 
TRANS-i, 2-DICHLOROETHENE <1 
1,1-DICHLOROETI-IANE ........................ <1 
CHLORCFORN <1 
CIS-1, 2-DICHLOROETHENE <1 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1, 1, 1-TRICHLORCETHANE <1 
1,2-DICHLOROETHA1'E ........................ <1 
1, 1-DICHLOROPROPENE <i 
CARBON TETRACHLORIDE <1 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLOROPROPNE <1 
TRICHLOROETHENE ........................... <1 
BROMODICHLOROMETHANE <1 
cIs-1, 3-DICHLOROPROPENE <3 
TRANS-1,3-DICHLOROPROPENE ................. <3 
1, 1,2-TRICHLORCETHANE <1 
TOLLTENE <1 
1,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPNE <1 
CHLORODIBROMOMETHNE <2 
TETRACHLOROETHENE ......................... <1 
1,1,1, 2-TETRACHLOROETHNE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFORN <3 
STYRNE <1 
TOTAL XYLENES ............................. <1 
1,1,2, 2-TTRACHLOROETH?NE <1 



OU-B 32018 

MultiChem 
MAS 1.0. 29 ANALYTICALSERVICES 

VOLATILE ORGANICS ANALYSIS 
DATA SU4ARY 

CLIENT 400DWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A 
PROJECT 19408U-5700 DATE RECEIVED : N/A 
PROJECT NAME CUE OW MONITORING DATE EXTRACTED N/A 
CLIENT 1.0. : METHOD BLANK DATE ANALYZED 11/08/98 
SAMPLE MATRIX WATER UNITS ug/L 
EPA METHOD : 260A DILUTION FACTOR 1 

COMPOUNDS RESULTS 

1,2,3-TRIC:4LOROPP.OPANE .................... <1 
ISOPROPYLBENSENE <1 
BROMOBENZENR <1 
N-PROPYLEENZENE ........................... <1 
2-CHLOROTOLUENE <1 
4-CHLOROTOLUENE <i 
1,3,5-TRIMETHYLSENZENE .................... <1 
TERT-BUTYLBENZENE <1 
1,2,4-TRIMETHYLBENZENE <1 
SEC-SUTYLBENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPP.OPYLTOLtJENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <J. 

1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-D4 69 64 145 
TOLUENE-D8 ................................ 100 89 - 110 
BROMOFLUOROBENZENE 94 82 112 



OU-B 32019 

:. 3 22 62 9-1 MultiChein 
ANALYTICAL SERVICES 

VOLATILE ORGANICS ANALYSIS 
ÖATA SUARY 

CLIENT ;OODMARD-CLYDE CONSULTANTS DATE SAMPLED : 10/28/98 
PROJECT 2940813-5700 DATE RECEIVED 10/28/98 
PROJECT NANE QUE GM MONITORING DATE EXTRACTED N/A 
CLIENT 1.0. 98PRDA-Ì2OGW DATE ANALYZED 11/08/g8 
SAMPLE MATRIX : NATER UNITS : ug/L 
EPA METHOD 8260A DILUTION FACTOR 

COMPOUNDS RESULTS 

DICHLORODIFLUORCMETHANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <1 
BROMOMETHANE .............................. <1 
CHLOROETHANE <1 
TRICHLOROFLUORCMETHANE <1 
1,1-DICMLOROETHENE ........................ <1 
METHYLENE CHLORIDE <5 
TRANS-1, 2-OICHLOROETHENE <1 
1,1-DICHLOROETHANE ........................ <1 
CHLOROFORM <1 
CIS-1, 2-DICHLOROETHENE <1 
BROMOCHLORONETHANE ........................ <1 
2, 2-DICELOROPROPANE <1 
1,1, 1-TRICHLOROETHANE <1 
1,2-DICHLOROETHANE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CARDON TETRACHLORIDE <1 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ........................... 12 
BROMODICELOROMETHANE <1 
CIS-1, 3-DICELOROPROPENE <3 
TRANS-1,3-DICI-ILOROPROPENE ................. <3 
1,1, 2-TRICHLOROETMANE <1 
TOLUENE <1 
1,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETRACHLOROETHENE ......................... <1 
1,1,1, 2-TETRACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLEENZENE .............................. <1 
BROMOFOPN <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1,1,2, 2-TETRACHLOROETHANE 120 



MAS .O. 32629-1 

VOLATILE ORGANICS ANALYSIS 
DATA SUMMARY 

OU-B 32020 

MultiChem 
ANALTrICAL SERVICES 

CLIENT WOODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/28/98 
PROJECT * : E9408t3-5700 DATE RECEIVED 10/28/98 
PROJECT NANE : OUB GW MONITORING DATE EXTRACTED N/A 
CLIENT 1.3. 98PRDA-12OGW DATE ANALYZED : 11/08/98 
SAMPLE MATRIX MATER UNITS ug/L 
EPA ITHOD : 8260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

1,2,3-TRICHLOROPROPANE .................... <1 
ISOPROPYLSENZENE <1 
BROMOBENZENE <1 
N-PROPYLBENZENE ........................... <1 
2-CHLOROTOLUENE <1 
4-CHLOROTOLUENE <1 
1,3,5-TRIMETHYLBENZENE .................... <1 
TERT-RUTYLDENZENE <1 
1,2, 4-TRIMETHYL3ENZENE <1 
SEC-BUTYLBENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENEENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTFALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TRICHLORORENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-D4 70 64 - 145 
TOLUENE-D8 ................................ 97 89 - 110 
BROMOFLUOROBENZENE 95 82 112 



:.:. 4 32:22-2 

VOLATILE ORGANICS ANALYSIS 
DATA SUB4ARY 

OU-B 32021 

MultiChem 
ANALYTICAL SERVICES 

CLIENT : W000WARD-CLYDE CONSULTANTS DATE SAMPLED 10/28/98 
PROJECT 4 : E9408tJ-5700 DATE RECEIVED 10/28/98 
PROJECT NAME TUB GW MONITORING DATE EXTRACTED N/A 
CLIENT I.D. 8PRDA-12GW DATE ANALYZED : 11/08/98 
SAMPLE MATRIX : WATER UNITS ug/L 
EPA METHOD : 426CR DILUTION FACTOR : i 

COMPOUNDS RESULTS 

DICHLORODIFLtJCRCMETHANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <1 
EROMOMETHANE .............................. <1 
CHLOROETHANE <1 
TRICHLOROFLUORCMETI-1ANE <1 
1,1-DICHLORORTHENE ........................ <1 
METHYLENE CHLORIDE <5 
TPANS-, 2-DICHLOROETHENE <1 
1,i-DICHLOROETHANE ........................ <1 
CHLOROFORM <1 
CIS-1, 2-DICHLOROETHENE 4 

BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOP.OPP.OPANE <1 
1,1, 1-TRICHLORORTHANE <1 
i,2-DICHLOROETHANE ........................ <1 
i, 1-DICHLOROPROPENE <1 
CARBON TETRACHLORIDE <1 
BENZENE ................................... <1 
DIBROMOMETI-JANE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ........................... 63 
BROMODICHLOROMETH.ANE <1 
CIS-1,3-DICHLOROPROPENE <3 
TRANS-i, 3-OICHLOROPROPENE ................. <3 
1, 1, 2-TRICHLORORTHANE <i 
TOLUENE <i 
i,2-DIBROMOETHANE(EDB) .................... <i 
i, 3-DICHLOROPROPANE <i 
CHLORODIEROMOMETHANE <2 
TETRACHLOROETHENE ......................... <i 
1, 1, 1, 2-TETRACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFORN <3 
STYRENE <1 
TOTAL XYLENES ............................. <i 
1,1,2, 2-TETRACHLOROETHAI'IE 130 



OU-B 32022 

MultiChem 
MPS :.. ANALYTICAL SERVICES 

VOLATILE ORGANICS PNALYSIS 
DATA SUMMARY 

CLIENT : OODWARD-CLYDE CONSULTANTS DATE SPLED 10/28/98 
PROJECT E9408U-5700 DATE RECEIVED : 10/28/98 
PROJECT NAME OtTE GW MONITORING DATE EXTPACTED N/A 
CLIENT I.D. 9BPRDA-Ì12GW DATE PN?LYZED : 11/08/98 
SAMPLE MATRIX : WATER UNITS ug/L 
EPA METHOD : 8260A DILUTION FACTOR i 

COMPOUNDS RESULTS 

1,2,3-TRICHLCRCPROPANE .................... <1 
ISOPROPYLENZENE <1 
BROMOBENZENE <1 
T-PRO?YLBENZENE ........................... <1 

2-CHLOROTOLUENE <i 
4 -CHLOROTOLUETE <1 
1,3,5-TRIMETHYLEENZENE .................... <i 
TERT-BTJTYLBENZENE <1 
1,2, 4-TRIMETHYLEENZENE <i 
SEC-BTJTYLBENZENE .......................... <1 
1, 3-DtCHLOROEENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROEENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHMENE <5 
HEXACHLOROBtJT?.DIENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DCHLORCET1-LANE-D4 70 64 145 
TCLUENE-D8 ................................ 97 89 - 110 
BROMOFLtJCRCBENZENE 97 82 - 112 



OU-B 32023 

MultiChem 
ANALY'rICAL SERVICES 

VOLPTILE ORGANICS ANALYSIS 
ATA StThARY 

CLIENT W000WARD-CLYDE CONSULTANTS DATE SANPLED 10/28/98 
PROJECT E9408U-5700 DATE RECEIVED : 10/28/98 
PROJECT NAME CUB GW MONITORING DATE EXTPACTED N/A 
CLIENT 1.0. : 3SPRDA-1130W DATE ANALYZED 11/08/98 
SAMPLE MATRIX WATER UNITS : ug/L 
EPA METHOD : 8260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

DICHLORODIY000RCMETHANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <1 
BROMOMETHANE .............................. <1 
CHLOROETHANE <1 
TRICELOROFLUOROMETHANE <1 
1,1-DICHLORCETHENE ........................ <1 
METHYLENE CHLORIDE <5 
TRANS-i, 2-DICOLOROETHENE <1 
1,1-DICHLOROETHANE ........................ <1 
CHLOROFORM <1 
CIS-1, 2-DICHLOROETHENE <1 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1,1, 1-TRICHLOROETHANE <1 
1,2-DICHLOROETHANE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CARBON TETRACHLORIDE <1 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ........................... 10 
BROMODICHLOROMETHANE <1 
CIS-1, 3-DICHLOROPROPENE <3 
TRANS-i,3-DICHLOROPROPENE ................. <3 
1, 1, 2-TRICHLOROETHANE <1 
TOLUENE <1 
1,2-DIBROMOETHANE CEDE) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETRACHLOROETHENE ......................... <1 
1,1,1, 2-TETRACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFORN <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1, 1,2,2-TETRACHLOROETHANE 56 



OU-B 32024 

MultiChem 
MAS .2. 2I629-3 ANALFI'ICAL SERVICES 

VOLATILE ORGANICS ANALYSIS 
DATA SUARY 

CLIENT : MOODWARD-CLYDE CONSULTANTS DATE SAMPLED 10/28/98 
PROJECT 4 : 59408U-5700 DATE RECEIVED : 10/28/98 
PROJECT NAME t CUE OW MONITORING DATE EXTRACTED N/A 
CLIENT I.D. : 98PRDA-113GW DATE ANALYZED : 11/08/98 
SAMPLE MATRIX t MATER UNITS ug/L 
EPA 5THOD 8260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

1,2,3-TRICHLOROPROPANE .................... <1 
ISOPROPYLBENZENE <1 
BROMOBENZENE <I 
N-PROPYLEENZENE ........................... <1 
2-CHLOROTOLUENE <1 
4-CHLOROTOLUENE <1 
1,3,5-TRIMETHYLEENZENE .................... <1 
TERT-EtJTYLBENZENE <1 
1,2, 4-TRIMETHYLBENZENE <1 
SEC-BtJTYLEENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLtJENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLEENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-D4 70 64 - 145 
TOLtJENE-D8 ................................ 97 89 110 
BROMOFLUOROBENZENE 96 82 112 



OU-B 32025 

4 2629-4 MultiChein 
ANALTrICAL SERVICES 

VOLATILE ORGANICS ANALYSIS 
DATA SUI4ARY 

CLIENT NOODWARD-CLYDE CONSULTANTS DATE SAMPLED 10/28/98 
PROJECT E9408U-5700 DATE RECEIVED : 10/28/98 
PROJECT NANE : CUB OW MONITORING DATE EXTRACTED N/A 
CLIENT 1.0. : 98PRDA-1O3GW DATE ANALYZED : 11/08/98 
SAMPLE MATRIX WATER UNITS uq/L 
EPA METHOD : 8260A DILUTION FACTOR 

COMPOUNDS RESULTS 

DICHLORODIFLDOROMETHANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <1 
BROMOMETHANE .............................. <1 
CHLOROETHANE <1 
TRICHLOROFLUOROMETHANE <1 
1,1-DICHLOROETHENE ........................ <1 
METHYLENE CHLORIDE <5 
TRANS-i, 2-DICHLOROETHENE 2 
1,1-DICHLOROETHANE ------------------------ <1 
CHLOROFOPI4 <1 
CIS-1,2-DICHLOROETHENE 10 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1,1, i-TRICHLOROETHANE <1 
i,2-DICHLOROETHANE ........................ <1 
i, 1-DICHLOROPROPENE <1 
CARBON TETRACHLORIDE <1 
BENZENE ----------------------------------- <1 
DIRROMOMETHANE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ........................... 62 
BROMODICHLOROMETHANE <1 
CIS-1, 3-DICHLOROPROPENE <3 
TRANS-1,3-DICHLOROPROPENE ----------------- <3 
1,1,2-TRICHLOROETHANE <1 
TOLUENE <1 
1,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETRACHLOROETHENE ------------------------- <1 
1,1,1, 2-TETRACELOROETHANE <1 
CHLOROBENZENE <i 
ETHYLBENZENE .............................. <i 
EROMOFORN <3 
STYRENE <1 
TOTAL XYLENES ----------------------------- <i 
1,1,2,2-TETRACHLOROETHANE 59 



MAS 1.0. 21629-4 

VOLATILE ORGANICS ANALYSIS 
DATA SUMMARY 

OU-B 32026 

MultiChem 
ANALYTICAL SERVICES 

CLIENT OODWARD-CLYDE CONSULTANTS DATE SAMPLED 10/28/98 
PROJECT E9408U-5700 DATE RECEIVED 10/28/98 
PROJECT NANE : OU GW MONITORING DATE EXTRACTED N/A 
CLIENT 1.0. : 9BPRDA-1O3GW DATE ANALYZED 11/08/98 
SAMPLE MATRIX : WATER UNITS ug/L 
EPA METHOD : 8260A DILUTION FACTOR 1 

COMPOUNDS RESULTS 

1,2,3-TRICHLOROPROPANE .................... <1 
ISOPROPYLBENZENE <1 
BROMOBENZENE <1 
N-PROPYLDENZENE ........................... <1 
2-CELOROTOLUENE <1 
4-CHLOROTOLUENE <1 
1,3,5-TRINETHYLBENZENE .................... <i 
TERT-BTJTYLBENZENE <1 
1,2, 4-TRIMETHYLBENZENE <1 
SEC-BTJTYLBENZENE -------------------------- <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ------------------------ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE --------------- <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROBUTADIENE ----------------------- <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETMANE-D4 71 64 - 145 
TOLUENE-D8 -------------------------------- 95 89 110 
BROMOFLUOROBENZENE 97 82 112 



OU-B 32027 

MAS :.o. 1V.IU.ItiClleIfl 
ANALTrICAL SERVICES 

VOLATILE ORGANICS ANALYSIS 
DATA SUARY 

CLIENT : WCODWAP.D-CLYDE CONSULTANTS DATE SAMPLED 10/27/98 
PROJECT : 59408TJ-5700 DATE RECEIVED 10/28/98 
PROJECT NANE 0DB 5W MONITORING DATE EXTRACTED ¡ N/A 
CLIENT 1.5. : 98PRDA-136GW DATE ANALYZED : 11/08/98 
SAMPLE MATRIX : WATER UNITS : ug/L 
EPA THOD 8260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

DICHLORODIFLUCROMETHANE ................... <1 
CHLOROTHANE <5 
VINYL CHLORIDE <1 
BROMOMETHANE .............................. <1 
CHLOROETHANE <1 
TRICHLOROFLUOROMETI-Lfl.NE <I 
1,1-DICHLORCETHENE ........................ <1 
METHYLENE CHLORIDE <5 
TRANS-i, 2-DICHLORCETHENE <1 
1,i-DICHLOROETHANE ........................ <1 
CHLOROFOPN <1 
CIS-1, 2-DICHLOROETHENE <1 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1,1, i-TRICHLOROETHANE <1 
1,2-DICHLOROETHANE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CARBON TETPACHLORIDE <1 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
i, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ........................... <1 
BROMODICHLOROMETHANE <1 
CIS-1, 3-DICHLOROPROPENE <3 
TRANS-1,3-DICHLOROPROPENE ................. <3 
1,1, 2-TRICHLOROETHANE <1 
TOLUENE <1 
1,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETRACHLOROETHENE ......................... <1 
1,1,1, 2-TETRACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFORM <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1,1,2,2-TETRACHLOROETHANE <1 



OU-B 32028 

MultiChem 
MAS 1.2. 321629-S ANALflICAL SERVICES 

VOLATILE ORGANICS ANALYSIS 
DATA SUMMARY 

CLIENT W000WARD-CLYDE CONSULTANTS DATE SAMPLED 10/27/98 
PROJECT : 29408G-5700 DATE RECEIVED 10/28/98 
PROJECT NANE 0GB 0W MONITORING DATE EXTRACTED : N/A 
CLIENT 1.2. : 98PRDA-136GW DATE ANALYZED 11/08/98 
SAMPLE MATRIX WATER UNITS ug/L 
EPA 5THOD 8260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

1, 2,3-TRICHLOROPROPANE -------------------- <1 
ISOPROPYLDENZENE <1 
BROMOBENZENE <1 
N-PROPYLBENZENE ........................... <1 
2-CHLOROTOLTJENE <1 
4-CHLOROTOLUENE <1 
1,3,5-TRIMETHYLBENZENE .................... <1 
TERT-BUTYLBENZENE <1 
1,2, 4-TRIMETHYLBENZENE <1 
SEC-BtJTYLBENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPPNE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-D4 71 64 - 145 
TOLUENE-D8 ................................ 98 89 - 110 
BROMOFLUOROBENZENE 97 82 112 



OU-B 32029 

i - - a 21629 MultiChem 
ANALYTICAL SERVICES 

VOLATILE ORGANICS ANALYSIS 
QUALITY CONTROL DATA 

CLIENT NOODWARD-CLYDE CONSULTANTS SAMPLE I.D. # BLANX 
PROJECT # E9408U-5700 DATE EXTRACTED N/A 
PROJECT NAÌ : OUB GW MONITORING DATE ANALYZED : 11/08/98 
SAMPLE MATRIX WATER UNITS : ug/L 
EPA METHOD : 8260A 

DUP. OUF. 
SAMPLE SPIKE SPIKED % SPIKED % 

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD 

1,1-DICHLORORTHENE <LOO 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 <LOO 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-DICHLOROETHENE 55 - 148 20 
BENZENE 79 133 20 
TRICHLOROETHENE 83 124 20 
TOLUENE 63 131 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 
BROMOFLUOROBENZENE 95 N/A 82 - 112 



OU-B 32030 

MAS I .9. # 82:629 1VIU.ItlChefll 
ANALTrICAL SERVICES 

VOLATILE ORGANICS ANALYSIS 
QUALITY CONTROL DATA 

CLIENT : ÇÇOODWARD-CLYDE CONSULTANTS SAMPLE I.D. # : 821626-1 
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-DICMLOROETMENE <1.00 50.0 63.6 127 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 
CHLOROBENZENE <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 
TRICELOROETHENE 77 134 20 
TOLUENE 82 135 20 
CELOROBENZENE 72 138 20 

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS 

1,2-DICHLOROETHANE-D4 69 70 64 - 145 
TOLUENE-D8 96 99 89 - 110 
BROMOFLUOROBENZENE 95 96 82 112 



MAS I.D. 4 821633 

SAMPLE CROSS REFERENCE SHEET 

OU-B 32031 

MultiChem 
ANALYTICAL SERVICES 

CLIENT : WOODWARD-CLYDE CONSULTANTS 
PROJECT 4 : 594080-5700 
PROJECT NAME DUB GW MONITORING 

MAS 4 CLIENT DESCRIPTION DATE SAMPLED MATRIX 

821633-1 98PRDA-1O6GW 10/28/98 WATER 
821633-2 98PRDA-1O5GW 10/28/98 WATER 
821633-3 P8PRDA-1PZGW 10/29/98 WATER 
821633-4 98PRDA-119GW 10129198 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 #SPMPLES 

WATER 8 

MAS STANDARD DISPOSAL PRACTICE 

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 L.D. 8 821633 

ANALYTICAL SCHEDULE 

CLIENT : W000WARD-CLYDE CONSULTANTS 
PROJECT 8 E9408U-570C) 
PROJECT NANE OUB (3W MONITORING 

ANALYS IS TECHNIQUE 

VOLATILE ORGANICS ANALYSIS GS 

R = MAS-Renton 
ANC = MAS Anchorage 
SUB = Subcontract 

OU-B 32032 

MultiChem 
AZALYIICAL SERVICES 

REFERENCE LAB 

EPA 8260A R 



MAS :.:. 321633 

CASE NARRATIVE 

OU-B 32033 

CLIENT : NOCDWARD-CLYCE CONSULTANTS 
PROJECT E9408C-5700 
PROJECT NAME : liE CN M0N::0RINC- 

CASE NARRATIVE: VOLAT:LE ORGANICS ANALYSIS 

The following anomalles were assocoated with the prepara000n ant/cr analysIs 
of the samples in this accession: 

The percent difference ID of the continuing callbratcçn concound CCC( 
dichloropropane exceeded the method stated limit of -/-20% on :he ocntinucnc 
calibration standard analyzed on November 8, 1998. Since this anomaly 
indicated a potentoal high boas, and reportable concentratocos of ,2- 
dochllroprocane were not catectad on any of the assocoated samples, ro 
further corrective cotton was performed. 

The target compound methylene chloride was detected on the sample otenti fiad 
as 821633-8 (Trip Elar.k at a concentration above the reporting Into. Since 
methylene chloride was not detected in any of the associated samples, no 
further corrective action was performed. 

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-119G) and 821633-S (98PRDA-l2lGW) 
Since both samples required dilutions, and the surrogate recovery was within 
control limits in the dilution, the recoveries from the diluted analyses were 
used for reporting purposes. No further corrective action was performed. 

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



MAS :2. = 

MOLATILE ORGANICS ANALYSIS 
DATA STJIIARY 

OU-B 32034 

CL:ENT NCODWARD-CLYDE CONSULTANTS DATE SAMPLED N/A 
PRCJECT 4 : 9408U-5700 DATE RECEIVED : N/A 
PROJECT NANE : ODD OW MONITORING DATE EXTRACTED N/A 
CLIENT .O. : METHOD BLANK DATE ANALYZED 11/08/98 
SAMPLE MATR:x : MATER UNITS : ug/L 
EPA METHOD : 260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

DICHLGROOIFLUCRCMETH.ANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORIDE <1 
BROMOMETHANE 
CHLOROETHANE KO 
TR:c:-iL0R0F000ROME:HAOTE K: 
1,1-OICHLOROETHENE ........................ <I 
METHYLENE CHLOR::E <5 
TRANS-1,2-DICHLCSOETIIENE <1 
1,1-DICHLOROETI-IANE ........................ <i 
CHLOROFORM <1 
CIS-1,2-DICHLOROETHENE <1 
BROMOCHLOROMETHANE 
2, 2-DICHLOROPROPANE <1 
1, 1, 1-TRICHLOROETHANE <1 
1,2-OICHLOROETHANE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CARBON TETRACHL0R:DE 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ........................... <1 
BROMODICHLOROMETEANE K]. 

CIS-1, 3-DICHLOROPROFENE <3 
TRANS-1,3-DICHLOROPROPENE ................. <3 
1, 1, 2-TRICHLOROETHANE <1 
TOLUENE <1 
1,2-DIBROMCETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIEROMOMETHANE <2 
TETRACHLOROETHENE ......................... <1 
1,1, 1, 2-TETRACHLOROETHANE <1 
CMLOROBENZENE <1 
ETMYLBENZENE .............................. <1 
BROMOFOPN <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1,1,2, 2-TETRACHLOROETEANE <1 



:.:. = 

VOLATILE ORGANICS ANALYSIS 
DATA SU4ARY 

OU-B 32035 

CLIENT V000WARD-CLYDE CONSULTANTS DATE SAMPLED : N/A 
PROJECT 9408U-5700 DATE RECEIVED N/A 
PROJECT MANE : CUB OW MONITORING DATE EXTRACTED N/A 
CLIENT 1.0. METHOD PLANK DATE ANALYZED 11/08/98 
SAMPLE MATRIX WATER UNITS : ug/L 
EPA METHOD : 2260A DILUTION FACTOR 1 

COMPOUNDS RESULTS 

1,2, 3-:R:CMLCR0PR0P?_VE .................... <1 
ISOPROPYLBENZENE <i 
BROMOBENZENE <1 
N-PROPYLBENZENE ........................... <1 
2-CHLCRCTOLUENE <1 
4-CHLCRCTOLUENE 
1,3,5-TRIMETHYLBENZENE 
TERT-BUTYLBENZENE <1 
1,2, 4-TRIMETHYLBENZENE < 

SEC-BUTYLDENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
9-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLORCEENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETI-iANE-D4 69 64 145 
TOLUENE-D8 ................................ 100 89 - 110 
BRCMOFLUORCBENZENE 94 82 112 



OU-B 
MAS :.:. 32:51= 

VOLATILE ORGANICS ANALYSIS 
DATA SUB4ARY 

cLIENT : XCCDWARD-CLYDE CONSULTANTS DATE SAMPLED 
PROJECT : EP4OSU-5700 DATE RECEIVED 
PROJECT NANE CUB GM MONITORING DATE EXT8CTED 
CLIENT .. : METHOD BLANK DATE ANALYZED 
SAMPLE MATRIX NATER UNITS 
EPA METHOD : 326CR DILUTION FACTOR 

COMPCIJNCS RESULTS 

DICHLORCDIFLUCPNMETHANE ................... <1 
CHLOROMETHANE <5 
VINYL CHLORICE <1 
BROMOMETHANE .............................. <I 
CMLOROETNANE 
TRICHLORCFLUCRCMETHANE <1 
1,1-DICHLOROETBENE 
METHYLENE cHLORIDE <5 
TRANS-1,2-DICHLOROETHEN <I 
1,1-OICHLOROETHANE ........................ <1 
CHLOROFORM <1 
CTS-1, 2-DICI-ILORCETHENE <1 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1,1, 1-TRICHLOROETHANE <1 
1,2-DICHLOROETHA_NE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CARBON TETRACHLORIOE <1 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ........................... <1 
BROMODICHLOROMETHANE <1 
CIS-1, 3-DICHLOROPROPENE <3 
TRANS-1,3-DICHLOROPROPENE ................. <3 
1, 1,2-TRCHLORCETHANE <1 
TOLUENE <1 
1,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETRRCHLOROETHENE ......................... <1 
1,1,1,2-TETRACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFOFM <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1,1,2, 2-TETRACHLOROETHANE <1 

32036 

N/A 
N/A 
N/A 
11/10/98 
ug/ L 
i 



VOLATILE ORGANICS ANALYSIS 
DATA SUARY 

OU-8 32037 

CLIENT MOODWARD-CLYDE CONSULTANTS DATE SAMPLED N/A 
PROJECT r E9408t5-5700 DATE RECEIVED : N/A 
PROJECT NAME : UNE OW MONITORING DATE EXTRACTED : N/A 
CLIENT :.o. : METHOD BLANK DATE ANALYZED 11/10/98 
SAMPLE MATR:x : MATER UNITS : ug/L 
EPA METHOD 3250A DILUTION FACTOR 1 

COMPOUNDS RESULTS 

1,2,3-TR1CHLORO?RCPANE .................... <1 
ISOPROPYLDENZENE <1 
EROMOBENZENE <i 
N-PROPYLEENZENE ........................... <1 
2-CHLORCTOLrJENE <i 
4-CHLOROTOLUENE <I 
1,3,5-TRIMETHYLSENZENE .................... <I 
TERT-BUTYLBENZENE <I 
1,2,4-T?JMETHYLBENZENE 
SEC-BUTYLEENZENE .......................... <I 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLEENZENE <L 
1,2-DIEROMO-3-CHLDRDPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLORCBUTADIENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

l,2-DICHLOROETMJTE-D4 82 64 - 145 
TOLUENE-OB ................................ 101 89 110 
BROMOFLUOROHENZENE 105 82 112 



OU-B 32038 

s :.:. 

VOLATILE ORGANICS ANALYSIS 
DATA SUARY 

CLIENT : NOODWARD-CLYDE CONSULTANTS DATE SAMPLED : N/A 
PROJECT 4 : UN408U-5700 DATE RECEIVED : N/A 
PROJECT NAME : CUB GW MONITORING- DATE EXTRACTED N/A 
CLIENT :.:. NETHOD BLANK DATE ANALYZED 11/11/98 
SAMPLE MATRIX HATER UNITS : ug/L 
EPA METHOD 8260A DILUTIDN FACTDR : 1 

COMPOUNDS RESULTS 

DICHLORODIELVOROMETHANE ................... <1 
CELOROMETHANE <5 
VINYL CHLORIDE Kl 
BROMOMETHANE 
CHLOROETHANE <I 
TRICHLOROFLUOROMETMANE K: 
l,l-DICHLOROETHENE 
METHYLENE CHLOR:DE <5 
TRANS-I, 2-DICHLORCETHENE <I 
l,l-DICHLOROETHANE ........................ Kl 
CHLOROFORM Kl 
CIS-i,2-DICHLOROETHENE <1 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICULOROPROPANE Kl 
1, 1, 1-TRICHLOROETHANE Kl 
l,2-DICHLOROETHANE ........................ Kl 
1, 1-DICHLOROPROPENE Kl 
CARBON TETRACHLORIDE Kl 
BENZENE ................................... Kl 
DIBROMOMETHANE Kl 
1, 2-DICHLOROPROPANE Kl 
TRICHLOROETHENE ........................... Kl 
BROMODI CHLOP.OMETHANE Kl 
DIS-1, 3-DICHLOROPROPENE K3 
TRANS-1,3--DICHLOROPRDPENE ................. <3 
1,1, 2-TRICHLOROETHANE Kl 
TOLUENE <1 
1,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMCMETHANE <2 
TETRACHLOROETHENE ......................... Kl 
1,1, l,2-TETRRCHLOROETHANE <1 
CHLOROBENZENE Kl 
ETHYLBENZENE .............................. Kl 
BROMOFOPN <3 
STYRENE <1 
TOTAL XYLENES ............................. Kl 
1, 1, 2, 2-TETRACHLOROETHANE Kl 



MAS : .2. = 32039 

VOLATILE ORGANICS ANALYSIS 
DATA SU3E4ARY 

CL:ENT NOODNARD-CLYDE CONSULTANTS DATE SAMPLED N/A 
PROJECT : 1940811-5700 DATE RECEIVED : N/A 
PROJECT NAME 2113 2W MONITORING DATE EXTRACTED N/A 
CLIENT 1.1. :4ETMOD BLANN DATE ANALYZED 11/11/98 
SAMPLE MATRIX : MATER UNITS ug/L 
EPA METHOD 5260A DILUTION FACTOR 1 

COMPOUNOS RESULTS 

l,2,3-TR:c:-LoRoPRopANE .................... <1 
ISCPROPYLDENZ:NE <1 

BROMOSENZENE <1 
N-PROPYLBENZENE ........................... <I 
2-C:<LOROTOLIJENE Kl 
4-CHLOROTOLUENE <1 
1,3,5-TRIMETHYLSENZENE .................... <1 
TERT-HUTYLBENZENE Kl 
1,2, 4-TR:METHYLBENZENE <I 
SEC-BUTYLEENZENE .......................... Kl 
1, 3-DICHLORODENZENE <2 

1, 4-OICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-OICHLOROBENZENE <2 
N-BUTYLBENZENE <1 

1,2-OIBROMO-3-CHLOROPROPANE ............... <3 
1, 2, 4-TRICHLOROBENZENE <5 
NAPI-ÍT8IALENE <5 
HEXACHLOROBUTAR IENE ....................... <3 
1, 2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETEANE-04 84 64 145 

TOLIJENE-28 ................................ 100 89 110 

BROMOFLUOROBENZENE 99 82 112 



MAS :.:. = ::6::-: OU-E 32040 

VOLATILE ORGANICS ANALYSIS 
DATA SUI'E4ARY 

CL::NT :100DMA.RD-CLYDE CONSULTANTS DATE SANPLED : 10/28/98 
PROJECT 19408V-5700 DATE RECEIVED 10/31/98 
PROJECT NAN OVE GM MONITORING DATE EXTRACTED N/A 
CL:ENT :.:. 9OPRDA-106GW DATE ANALYZED 11/10/98 
SANFLE VATI::< : MATER UNITS ug/L 
EPA METIDO 0260A DILUTION FACTOR 

COMPOUNDS RESULTS 

DICMLOROD:S000ROME:VANE 
CHLOROMETHANE <5 

VINYL CHL0R::E <1 
OROMCMETRANE .............................. <1 

CHLOROETHANE <1 
TRICHLOROFLVCRCIET:-U-JJE 
1,1-DICHLOROETHANE 
METHYLENE c:000P:O1 <5 

TRANS-I, 2-DICHLRAOTHENE <1 
1,-1-DICHLORCETRANE ........................ <I 
CHLOROFORM <1 
CIS-I,2-DICHLCROETHENE 2 

BROMOCHLOROMETISANE ........................ <1 
2, 2-DICILOROPROPANE <i 
1, 1, 1-TRICHL0R0ET:.IANE <1 
1,2-DICHLOROETHANE ........................ <1 
1, 1-DICHLOROPROPRME <1 
CAP.BON TETRACHLOR:DE <1 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLOROPROPANE <i 
TRICHLOROETHENE ........................... 26 
BROMODICHLOROMETHANE <1 
CIS-1, 3-OICHLOROPROPENE <3 

TRANS-1,3-DICI4LOROPROPENE ................. <3 

1, 1, 2-TRICHLORCETHANE <i 
TOLUENE <1 
1,2-DIBROMOETHANE(EDB) .................... <1 

1, 3-DICHLOROPROPANE <1 
CHLORODIBROMONETHANE <2 
TETRACHLOROETHENE ......................... <1 
1,1, 1, 2-TETPACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFOPN <3 
STYRENE <1 
TOTAL XYLENES ............................. <i 
1,1,2, 2-TETRAC:<LOROETHANE 19 



OU-B 32041 

7OLATILE ORGANICS ANALYSIS 
DATA SURNARY 

CLIENT N000WARO-CLYDE CONSULTANTS DATE SAMPLED 10/28/98 
PROJECT 59408U-5700 DATE RECEIVED 10/31/98 
PROJECT NAME LOS OW MONITORING DATE EXTRACTED : N/A 
CLIENT .. : ?BPRDA-IO6GW DATE ANALYZED : 11/10/98 
SAMPLE MAIR::< WATER UNITS : ug/L 
EPA METHOD : 9260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

1,2,3-TR::NLOROPRO?.ANE .................... <1 
ISOPROPYLSENIOS 
BROMOBENZENE 
N-PROPYLSENZE 
2-CHLOROTOLrJTN 
4-CHLOROTOLUENE 
1,3,5-TRIME?HYSEITZAME .................... <1 
TERT-BUTYLBENZENE 
1,2, 4-TR:ME:MY:OENZ:N: (I 
SEC-BUTYLBENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
2-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLORODENZENE <2 
N-BtJTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPETEALENE <5 
HEXACHLORCEUTADIENE ....................... <3 
1,2, 3-TADCHLCROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-OICHLCROE:EANE-04 81 64 145 
TOLUENE-D8 ................................ 96 89 - 110 
BROMOFLUOROSEYZENE 104 82 112 



MAS :.:. 

VOLATILE ORGANICS ANALYSIS 
DATA SU4ARY 

OU-B 32042 

CLIENT MCODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/28/98 
PROJECT 4 19408U-5700 DATE RECEIVED : 10/31/98 
PROJECT MABlE DUD GM MONITORING DATE EXTRACTED N/A 
CLIENT :.o. ?OPRDA-105GW DATE ANALYZED : 11/10/98 
SAMPLE MATR:x MATER UNITS ug/L 
EPA METHOD : 3260A DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

DICHLCROC:z:UCRCN:T:iRN: ................... <1 
CHLCROMETHABIE <5 
VINYL CHLORIDE <1 
BROMOMETHANE .............................. <1 
CHLCRCETHF_NE <i 
TRICHLCROFLUORCME:MAME 
1,1-DICHLORCETHENE ........................ 5 

METHYLENE CHLCR:D: <E 
TRANS-,2-OICHLORCETHINE 1:0 
1,1-DICHLOROETHANE ........................ (I 
CHLOROFORM 3 

CIs-1,2-DICHLCROETHENE 390 07 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1, 1, 1-TRICHLOROETHANE <1 
1,2-DICHLOROETHANE ........................ <i 
1, 1-DIC:-ILOR0PROPENE <1 
CABBON TETRACHLORLE <1 
BENZENE ................................... <i 
DIBROMOMETHANE <1 
1, 2-DICHLOROPRCPB_NE <1 
TRICHLOROETHENE ........................... 3700 07 
BROMODICHLOROMETHANE <1 
CIS-1, 3-DICHLOROPROPENE <3 
TDANS-1,3-DICHLOROPROPENE ................. <3 
1, 1, 2-TRIC:CLOROETMANE 31 

TOLUENE <1 
1,2-DIBROMOETHANE(EDE) .................... <i 
1, 3-DICHLOROPROPANE <1 
CHLORODIEROMOMETHANE <2 
TETRACHLORCETHENE ......................... 32 
1,1,1, 2-TETRACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFORN <3 
STYRENE <1 
TOTAL XYLENES ............................. <i 
1,1,2,2-TETRACHLOROETHANE 6000 07 

DT = Vaue irom a 100 fold diluted analysis. 



013-B 32043 

UOLATILE ORGANICS ANALYsIs 
DATA SUS8IARY 

CLiENT W000WARD-CLYLE CONSULTANTS DATE SAMPLED 
PROJECT 9408U-5700 DATE RECEIVED 
2ROJECT CAiNE TUB OW MONITORING DATE EXTRACTED 
CLIENT :.:. 9SPRDA-050W DATE ANALYZED 
SAMPLE NATRC s MATER UNITS 
EPA METHOD 326TA DILUTION FACTOR 

COMPOUNDS RESULTS 

:,2,3-TR:ci-LoRoPRc?ANE 
ISOPROPYLEENZENE 
BROMOBENZENE <i 
N-PROPYLBENZENE 
2-CHLOROTOLUF.NE 
4-CHLOROTOLCENE <. 
I,3,5-TR:METHYLBENZENE .................... <1 
TERT-BUTYLEENZENE <I 
1,2, 4-TR:METHY:BENZENE 
SEC-BUTYLBENZENE .......................... <1 
I, 3-DICMLOROEENZENE <2 
1, 4-DIOHLORORENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMO-3--CMLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <S 
HEXACHLOROBUTADIEHE ....................... <3 
1,2, 3-TR:CHLOROBENZENE <5 

10/28/98 
10/31/98 
N/A 
11/10/99 
ug/ L 
1 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-04 81 64 145 
TOLUENE-08 ................................ 90 89 110 
BRCMOF'LTIOROBENZENE 104 82 112 



HAS :.:. 

VOLATILE ORGANICS ANALYSIS 
DATA SUITh'1ARY 

OJ-1 
32O4 

CL:ENT WCCDWARD-CLYDE CONSULTANTS DATE SAMPLED 10/29/98 
PROJECT E94O8tJ-5700 DATE RECEIVED 10/31/98 
PROJECT MAI45 : CUB GM MONITORING DATE EXTRACTED : N/A 
CLIENT :.D. 8PRDA-1PZGW DATE ANALYZED : 11/10/98 
SAMPLE MATRIX HATER UNITS : ug/L 
EPA METHOD : 3260A DILUTION FACTOR : 1 

COMPOtJNS RESULTS 

DICHL0RcD:F000RCMETEANE ................... <I 
CHLORCMETHANE <5 
VINYL CHLORIDE <1 
BROMOMETHANE .............................. <1 
CHLOROETHANE 
TRICHLOR0FLUCR0ME::-Lo_ME <I 
1, l-DIC:SL0ROET:SENE 
METHYLENE CHLORIDE 
TRANS-I, 2-DICELORCETHENE 
l,1-DICHLOROETXRNE ........................ <I 
CHLOROFORM 
CIS-1, 2-DICHLORCETHENE 
BROMOCHLOROMETMANE ........................ <1 
2, 2-OICMLOROPROPANE <1 
1,1, 1-TRICHLOROETHANE <1 
1,2-DICHLOROSTEANE ........................ <I 
1, 1-DICHLOROPROPENE <1 
CARBON TETRACHLORIDE <I 
BENZENE 
DIBROMOMETHANE <I 
1, 2-DICHLOROPROPANE <I 
TRICHLOROETHENE 
BROMODICMLOROMETHANE <1 
CIS-1, 3-DICHLOROPROPENE <3 
TRANS-1,3-DICHLOROPROPENE ................. <3 
1,1, 2-TRICHLOROETHANE 
TOLUENE <1 
1,2-DIBROMOETHANE(EDB) .................... <i 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETPACHLOROETHENE 
1,1, 1, 2-TETRACHLOROETHANE <1 
CMLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFORI4 <3 
STYRENE <1 
TOTAL XYLENES ............................. (1 
1,1,2, 2-TETRACHLOROETHANE 

Df Value from a 50 fold diluted analysis. 

65 

3 

250 Df 

j 

1300 06 

22 

10 

3300 Df 



MAS 

VOLATILE ORGANICS ANALYSIS 
DATA SUTIIYIARY 

OU-B 32045 

CLIENT : MCODMALD-CLYDE CONSULTANTS DATE SAMPLED : 10/29/98 
PROJECT : 9408TJ-3700 DATE RECEIVED : 10/31/98 
PROJECT S?.N : lUE OW MONITORING DATE EXTFCTED : N/A 
CLIENT 1.0. : D8PRDA-1PZGW DATE ANALYZED 11/10/98 
SAMPLE NATRJE MATER UNITS : ug/L 
EPA METHOD 3260A DILUTION FACTOR 1 

COMPOUNDS RESULTS 

1,2,3-TRCHLJRC?RCPANE .................... <1 
ISOPROPYLBENZENE 
BROMOEENZENE <1 
N-PROPYL3ENZNE ........................... <I 
2-CHLOROTOUJENE 
4-CHLCRCTCLUENE <I 
1,3,5-TRIMETHYLRENZEN 
TERT-3UTYLDENZENI <. 
1,2, 4-TRIMETHYLSENZENE <i 
SEC-BUTYLBENZENE 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
9-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICMLOROBENZENE <2 
N-BUTYLEENZENE <1 
1,2-DIBRCMO-3-CHLOROPROFANE ............... <3 
1,2, 4-TRICHLCRCBENZENE <5 
NAPMTHALENE <5 
HEXACHLOROBUTADIENE ....................... <3 
1,2, 3-TEICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-D4 80 64 145 
TOLUENE-D8 ................................ 95 89 110 
BROMOFLUOROBENZENE 107 82 112 



MA :. 2:533-4 
OU-B 32046 

VOLATIL-E ORGANICS ANALYSIS 
DATA SUARY 

CL:ENT : H000WARD-CLYDE CONSULTANTS DATE SAMPLED 
PROJECT 59408U-5700 DATE RECEIVED 
PROJECT \TM UND OW MONITORING DATE EXTRECTED 
CLIENT :.j. : 9SPRDA-119GW DATE ANALYZED 
SAMPLE MATR:x : WATER UNITS 
EPA METHOD : 5260A DILUTION FACTOR 

COMPOUNDS RESULTS 

DICHLORODUNLVOROMTHAUN ................... <1 
CHLOROMETRANE <5 
VINYL CHLORIDE <1 
BROMOMETHANE 
CHLOROET:-IANE <1 
TRUNELOROFLUCROMUNHAUN <1 
1,l-DICHLDROET:4ENE ........................ <I 
METHYLENE OHLORUNE <5 
TRANS-i, 2-DICHLORCETHENS 5 

1,1-DICHLORCETHANE ........................ < 

CHLOROFORM <1 
OIS-1, 2-DICHLOROETHENE il 
BROMOCHLOROMETRANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1,1, l-TRICHLOROETHANE <i 
1,2-DICHLOROETRANE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CARBON TETRACHLORUNE <1 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
1, 2-DICHLORDPROPANE <1 
TRICHLOROETHENE ........................... 170 
BROMODICHLCRCMETHANE <1 
CIS-1, 3-DIOHLOROPROPENE <3 
TRANS-1,3-DICHLOROPROPENE ................. <3 
1, 1, 2-TRICHLORORTHANE 3 

TOLUENE <1 
1,2-DIBROMOETHANE(EDB .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETRACHLOROETHENE ......................... 5 

1,l,1,2-TETRACHLOROETHANE <1 
CHLORDBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFORN <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1,1,2,2-TETRACHLOROETHANE 630 D4 

D4 = Value from a 10 fold diluted analysis. 

10/29/98 
10/31/98 
N/A 
11/10/98 
ug/ L 
i 



MAS :.:. OU-B 32047 

VOLATILE ORGANICS ANALYSIS 
DATA STJ3ARY 

CLIENT : M000WARD-CLYDE CONSULTANTS DATE SAMPLED 
PROJECT 4 9408U-5700 DATE RECEIVED 
PROJECT NANE CUE LW MONITORING DATE EXTFACTED 
CLIENT :.o. ?8PRDA-1IPGW DATE ANALYZED 
SAMPLE RATE::< MATER UNITS 
EPA METHOD : 8260A DILUTION FACTOR 

COMPOUNDS RESULTS 

1,2, 3_TR:::HLCRCPRC VANE .................... <1 
ISOPROPYLBENZENE <1 
BROMOBENZENE <1 
N-PROPYLEENZENE ........................... <1 
2-CHLORCTCLUENE <iI 

4-CHLOROTOLUENE 
1, 3, 5-TR:METHYLEENZENE .................... <1 
TERT-BUTYLBENZENE <1 
1,2, 4-TRN4ETHYLEENZENE <1 
SEC-BUTYLBENZENE .......................... <1 
1, 3-DICELOROBENZENE <2 
1, 4-OICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DISRCMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTHALENE <5 
HEXACHLCROBUTADIENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

10/29/98 
10/31/98 
N/A 
11/10/98 
ug/ L 
1 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DIC:-LORCET:-6ANE-D4 82 64 - 145 
TOLUENE-08 ................................ 102 04 89 110 
BROMOFLUORCEENZENE 104 82 112 

D4 = Value from a 10 fold diluted analysis. 



OU-B 32048 

MAS :.:. = 

VOLATILE ORGAI1ICS ANALYSIS 
NATA SUB4ARY 

CL:ENT : NOODWARD-CLYDE CONSULTANTS DATE SAMPLED 
PROJECT : E9408U-3700 DATE RECEIVED 
PROJECT NAME : CUE 3W MONITORING DATE EXTRACTED 
CLJENT :.. 98?RDA-I21GW DATE ANALYZED 
SAMPLE MATR:x WATER UNITS 
EPA METHOD 026CR DILUTION FACTOR 

COMPOUNDS RESULTS 

DICHLORODIOLVORCUNNAANE ................... <1 
CELOROMETEANE <5 
VINYL CHLORIDE 9 

BROMOMETHANE 
CHLOROETHANE <1 
TR:CHLOROFLtJ0RCHA:HRNE 

, 1-DICHLOROETHENE ........................ 19 
METHYLINE CHL0R::E <5 
TRANS-1,2-DICHLORCETHENE 720 07 
1,i-D:CHL0RCET:-OANE ........................ <1 
CHLOROFORM 16 
CIS-1,2-DICHLOR001HENE 2200 07 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1, 1, i-TRICHLOROETHRNE <i 
l,2-OICHLOROETHANE ........................ 4 

i, i-OICHLOROPROPENE <i 
CARBON TETRAcHLCR:UN <1 
BENZENE ................................... 21 
DIEROMCMETHANE <i 
i, 2-DICHLOROPROPANE <1 
TRICHLOROETHENE ............................ 11000 D7 
BROMODICHLOROMETHANE <i 
CIS-1, 3-DICHLOROPROPENE <3 
TRANS-1,3-DICHLOROPROPENE ................. <3 
1, 1, 2-TRICML0R0E::-ANE 200 
TOLUENE <i 
l,2-DIBROMOETHANE(EDB) .................... <i 
1, 3-DICHLOROFROPANE <1 
CMLORODIBROMOMETHANE <2 
TETRACMLOROETHENE ......................... 140 
1, 1 1, 2-TETRACHLOROETHANE <i 
CELOROBENZENE <i 
ETMYLBENZENE .............................. <1 
BROMOFOFM <3 
STYRENE <i 
TOTAL XYLENES ............................. <i 
1,i,2,2-IETRACHLOROETHRNE 38000 DB 

07 = Value from a 100 fold diluted analysis. 
D9 = Value from a 500 fold diluted analysis. 

10/29/98 
10/31/98 
N/A 
11/10/98 
ug/L 

:1 



:2. 
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VOLATILE ORGANICS ANALYSIS 
DATA SUARY 

Cz::NT : WOODMARD-CLYDE CONSULTANTS DATE SAMPLED 
PROJECT 9408U-5700 DATE RECEIVED 
PROJECT NAME CUD GM MONITORING DATE EXTPCTED 
CL::NT :.:. 98PRDA-121GW DATE ANALYZED 
SAMPLE MATH:;: MATER UNITS 
EPA METHOD 5260A DILUTION FACTOR 

COMPOUNDS RESULTS 

1,2,C-TPJCHLJRCPROPANE 
ISOPROPYLDENZENE <1 
BROMOBENZENE <1 
N-PROPYLBENZENE ........................... <1 
2-CELOROTOLVENE 
4-CELOROTOLUENE <L 
1,3,5-TR:METMYL2ENZNE 
TERT-5UTYLBENZENE Kl 
1,2, 4-TR:METMYLBENZENE <1 
SEC-BUTYLBENZENE .......................... <1 
1, 3-DICHLOROPENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BJTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRCHLOROEENZENE <5 
NAPHTHALENE <5 
MEXACHLOROBUTA::ENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

10/29/98 
10/31/98 
N/A 
11/10/98 
ug/L 
1 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLORCETHANE-D4 84 64 145 
TOLVENE-8 ................................ 99 D7 89 110 
BROMOFLUCRORENZENE 107 82 112 

D7 = Va.ue f::m a 100 fold diluted analysis. 
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VOLATILE ORGANICS ANALYSIS 
DATA SU6ARY 

OU-B 32050 

CLIENT : NCCDWAAD-CLYDE CONSULTANTS DATE SAMPLED 10/29/98 
PROJECT 94080-5700 DATE RECEIVED 10/31/98 
PROJECT NAME : IVE OW MONITORING DATE EXTFCTED N/A 
CLIENT :.:. O8PRDA-IO7GW DATE ANALYZED : 11/10/98 
SAMPLE MA:R:x : MATER UNITS : ug/L 
EPA METHOD 9260A DILUTION FACTOR : i 

COMPOUNDS RESULTS 

DICHLCRCD:TLUCRCME::-iANE ................... <1 
cNLORCMETMDOTE <5 
VINYL CHLORIDE (1 
URONOMETHANE .............................. <1 
o:NLOROETVR_NE <1 
TRICHLOROFLIJORCMEHANE <- 

1-::cHLOR0E:HANE 
.METHYLENE C:-iLoR::E <5 
TRANS-1,2-DICHLIRCETSENE 74 
i,1-DICHLOROETHANE ........................ <1 
CHLOROFORM 1 

CIS-1,2-DICHLOROETHENE 310 06 
BROMOCHLOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1, 1, 1-TRICHLORCET1-tANE <1 
1,2-DICHLOROETHANE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CARBON TETRACHLORIDE <1 
BENZENE ................................... <1 
DIBROMOMETHANE <1 
i, 2-DICHLOROPROPANE <i 
TR:cHL0ROETHENE ........................... 850 06 
BROMODICHLOROMETHANE <1 
CIS-i, 3-DICI-iLOROPROPENE <3 
TRANS-1,3--DICHLOROPROPENE ................. <3 
1, 1, 2-TR:CHLOROETHANE 20 
TOLUENE <i 
1,2-DIBRCMCETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETRACHLOROETHENE ......................... 3 

1, 1, 1, 2-TETFACHLOROETHANE <1 
CHLOROBENZENE <1 
ETHYLBENZENE .............................. <i 
BROMOFORM <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1,1,2,2-TETRACHLOROETHANE 1500 D6 

D6 = Value from a 50 fold diluted analysis. 



OU-B 32051 

7OLAT:LE ORGANICS ANALYSIS 
DATA SUIARY 

cL:NT OODHARD-CLYDE CONSULTANTS DATE SAMPLED 
PROJECT 59408U-5700 DATE RECEIVED 
PROJECT MANE : UCD GM MONITORING DATE EXTRACTED 
CLIENT UC. : S8PRDA-1075W DATE ANALYZED 
SAMPLE MATR:M MATER UNITS 
EPA METHOD 3260A DILUTION FACTOR 

COMPOUNDS RESULTS 

10/29/98 
10/31/98 
N/A 
11/10/98 
ug/ L 
i 

1,2,3-TR:CHLCRODHCFANE .................... <1 
ISOPROPYLDENZENE <1 

BROMODENZENE <1 
N-?ROPYLDEITZUCV ........................... <1 

2-CHLOROTOLUCUC 
4-OMLOROTOLMENE < 

1,3, 5-TRIMETHYLDENSENE .................... <1 
TERT-DUTYL3ENZENE <1 
1,2, 4-TRIMETHYLEENZENE <1 
SEC-HtJTYLBENZENE .......................... <I 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLBENZENE <1 
1,2-DIBROMC-3-CELOROPRCPANE ............... <3 
1,2, 4-TRCHLOROBENZENE <5 
NAPETHALENE <5 
HExACHLCR0BUTAD:ENE 
1,2, 3-TR:CHLOROBENZENE <5 

SURROCAT PERCENT RECOVERY LIMITS 

i,2-DICHLOROETHANE-D4 84 64 145 
TOLUENE-D8 ................................ 95 89 110 
BROMOFLDOEC2ENZNE 105 82 112 



MAS :.. 

7OLATE ORGANICI ANALYSIS 
DATA SU3ARY 

OU-B 32052 

cL:ENT NCCDWARD-CLYDE CONSULTANTS DATE SAMPLED 10/29/98 
8ROJECT 4 : 9408U-5700 DATE RECEIVED 10/31198 
PROJECT NANE 00E 0W MONITORING DATE EXTRACTED N/A 
CLIENT .. ?8PRDA-122GW DATE ANALYZED 11110/98 
SAMPLE MAJE:x MATER UNITS ug/L 
EPA METHOD : 7280A DILUTION FACTOR 1 

COMPOUNDS RESULTS 

OICHLOROO:FLVORCMETHANE ................... <1 
OMLOROMETHANE <s 
VINYL CHL0R:OE <1 
3ROMOMETHANE .............................. <1 
C:-1LoRCET:-AN: <i 
TRICNL0R0FLV0RCMCTKANE <1 
:,:-OICHLCROETHHNE 
METHYLENE CNLOR::E <S 
TRANS-i, 2-CCHLCRCETMENE 190 
1,1-OICHLCROETRA_NE 
CHLOROFORM 10 
CIS-1.2-OICHLORCETHTNE 730 07 
BROMOCELOROMETHANE ........................ <1 
2, 2-DICHLOROPROPANE <1 
1,1, 1-TRICHLORCETHANE <1 
1,2-DICHLORCETHANE ........................ <1 
1, 1-DICHLOROPROPENE <1 
CAABCN TETRACHLOR:OE 6 

BENZENE ................................... 17 

DINROMOMETHANE <1 
1, 2-DICHLOROPROPANE <1 
TRICELOROETHENE ........................... 7800 07 
BROMODICHLCROMETHANE <1 
CIl-1, 3-DICHLOROPROPENE <3 
TRANS-1,3-OICHLOROPROPENE ................. <3 
1,1, 2-TR:CHLOROETEANE 41 
TOLUENE <i 
1,2-DIBROMCETHANE(E0B) .................... <i 
1, 3-DICHLOROPROPANE <1 
CHLORODIBRCMOMETHANE <2 
TETRACHLOROETMENE ......................... 150 
1,1, 1,2-TETPACHLOROETHANE 5 

CHLOROBENZENE 2 

ETHYLBENZENE .............................. <1 
BROMOFOFN <3 
STYRENE <1 
TOTAL XYLENES ............................. <1 
1,1,2,2-TETRACHLCRCETHANE 15000 D7 

D7 = Value from a 100 fold diluted analysis. 



WAS :.:. 
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ITOLATILE ORGANICS ANALYSIS 
DATA SU5ARY 

CL:ENT I000WARD-CLYDE CONSULTANTS DATE SAMPLED 
PROJECT : 194080-5700 DATE RECEIVED 
PROJECT WANE 00E 0W MONITORING DATE EXTPCTED 
CLIENT :.z. : P8PRDA-122GW DATE ANALYZED 
SAMPLE MATR:x : WATER UNITS 
EPA METECO 3260A DILUTION FACTOR 

COMPOUNDS RESULTS 

1,2,3-TRICMLORCPRCPANE .................... <1 
ISOPROPYLEENZEJIC <1 
SROMOBENZENE <I 
N-PROPYLBENZEVE ........................... <1 
2-CHLOROTCLJEVE <I 
4-CHLOROTOLIJEVE <1 
1,3,5-TR:MET:-JYLS:N::NE .................... <1 
TERT-EUTYLHENZENE <1 
1,2, 4-TRIMETHYLPINZENE <1 
SEC-BUTYLBENZENE .......................... <1 
1, 3-DICHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-BUTYLPENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICELORCOENZENE <5 
NAPETHALENE <5 
HEXACHLOROEUTAU:ENE ....................... <3 
1,2, 3-TRICHLORCHENZENE <5 

10/29/98 
10/31/98 
N/A 
11/10/98 
ug/ L 
1 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLOROETHANE-04 81 64 145 
TOLUENE-D8 ................................ 92 89 113 
BROMOFLUOROBEWIENE 105 82 112 



MAS :.:. = 

VOLATILE ORGANICS ANALYSIS 
DATA SUMMARY 

OU-B 32054 

CLIENT : MCODWARD-CLYDE CONSULTANTS DATE SAMPLED : 10/28/98 
PROJECT 4 19408t3-5700 DATE RECEIVED : 10/31/98 
PROJECT MAME : OUA GM MONITORING DATE EXTPCTED : N/A 
CLIENT 1.0. : TRIP BINK DATE ANALYZED 11/10/98 
SAMPLE MATRIX : MATER UNITS ug/L 
EPA METHOD 0260A DILUTION FACTOR 1 

COMPOUNDS RESULTS 

DICHLCROD:2200RCMETMANE ................... <1 
CHLOROMETISANE <5 
VINYL CHL0R:DE <1 
BROMOMETHANE .............................. <i 
C:-ILOROETHANE <I 
TRICHLOROFLUORCMETHANE < 
1,1-DICHLORCETMENE 
METHYLENE CHLORIDE 6 

TRANS-i, 2-ICHLCROETHENE <1 
1,i-DICHLOROETHANE ........................ <i 
CHLOROFORM <1 
CIS-1,2-DICHLOROETHENE <1 
BROMOCHLOROMETISANE ........................ <1 
2, 2-DICI6LOROPROPANE <1 
1, 1, 1-TRICHLOROETHANE <1 
1,2-DICHLOROETHANE ........................ <1 
1, 1-DICHLOROPROPENE <i 
CARBON TETRACHLORIDE <i 
BENZENE ................................... <i 
DIEROMOMETHANE <i 
1, 2-DICHLOROPROP_ME <1 
TRICELORCETHENE ........................... <i 
BROMODICHLOROMETHANE <i 
DIS-i, 3-DICHLOROPROPENE <3 
TRANS-i,3-DICHLOROPROPENE ................. <3 
1, 1,2-TRICHLOROETHANE <1 
TOLUENE <1 
1,2-DIBROMOETHANE(EDB) .................... <1 
1, 3-DICHLOROPROPANE <1 
CHLORODIBROMOMETHANE <2 
TETRACHLOROETHENE ......................... <1 
1, 1, 1, 2-TETRACHLOROETHANE <1 
CMLOROBENZENE <1 
ETHYLBENZENE .............................. <1 
BROMOFOFN <3 
STYRENE <i 
TOTAL XYLENES ............................. <1 
1,1,2, 2-TETRACHLOROETHANE <1 



OU-B 32055 

MAS :.:. 

YOLATILE ORGANICS ANALYSIS 
DATA SUARY 

CLIENT WCODMARD-CLYDE CONSULTANTS DATE SAMPLED 10/28/98 
PROJECT 19408U-5700 DATE RECEIVED : 10/31/98 
PROJECT N?SSE : UND 3W MONITORING DATE EXTPCTED : N/A 
CLIENT .. TRIP BLANK DATE ANALYZED : 11/10/98 
SAMPLE MATRIX SATER UNITS : ug/L 
EPA METHOD : 8260A DILUTION FACTOR 1 

COMPOUNDS RESULTS 

1,2,3-TRICHLOROPROPANE .................... <1 
ISOPROPYLDENZENE <1 
BROMOBENZENE <1 
N-PROPYLBENZENE ........................... <1 
2-CHLOROTOLUENE <1 
4-CELOROTOLUENE <1 
î,3,5-TRIMETMYL3ENZENE .................... <1 
TERT-SUTYLBENZENE <i 
1,2, 4-TR:METHYLBENZ:NE <1 
SEC-BUTYLEENZENE .......................... <1 
1, 3-DCHLOROBENZENE <2 
1, 4-DICHLOROBENZENE <2 
P-ISOPROPYLTOLUENE ........................ <2 
1, 2-DICHLOROBENZENE <2 
N-DUTYLBENZENE <1 
1,2-DIBROMO-3-CHLOROPROPANE ............... <3 
1,2, 4-TRICHLOROBENZENE <5 
NAPHTISALENY <5 
HEXACHLOROBUTAD IENE ....................... <3 
1,2, 3-TRICHLOROBENZENE <5 

SURROGATE PERCENT RECOVERY LIMITS 

1,2-DICHLCROETXANE-D4 81 64 - 145 
TOLUENE-D8 ................................ 102 89 110 
BRCMOFLUOROBENZENE 107 82 112 



OU-B 32056 

4 02:633 

VOLATILE ORGANICS ANALYSIS 
QUALITY CONTROL DATA 

CLIENT MOODWARD-CLYDE CONSULTANTS SAMPLE I.D. 4 : BLANK 
PROJECT 4 : 59408G-5700 DATE EXTRACTED N/A 
PROJECT NANE 0GB GM MONITORING DATE ANALYZED : 11/08/98 
SAMPLE MATRIX MATER UNITS : ug/L 
EPA METHOD 8260A 

DUP. DUP. 
SAMPLE SPIKE SPIKED SPIKED 6 

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD 

1, 1-DICELORCETNENE <1.00 50.0 61.7 23 N/A N/A N/A 
BENZENE <1.00 50.0 60.4 121 1/A N/A N/A 
TRICHLOROETHENE <1.00 50.0 42.8 86 N/A N/A N/A 
TDLUENE <1.00 50.0 52.7 125 N/A N/A N/A 
CELORCEENZENE <1.00 50.0 60.7 12: N/A N/A N/A 

CONTROL L12ITS 6 REO. 

1,1-OICHLOROETHENE 55 :48 20 

BENZENE 79 133 20 
TRICHLOROETHENE 83 124 20 

TOLUENE 83 131 20 

CHLOROBENZENE 80 140 20 

SURROGATE REC0VER:Es SPIKE DUE. SPIKE LIMITS 

1,2-DICHLOROETHANE-D4 70 N/A 64 145 
TOLDENE-08 100 N/A 89 - 110 
BROMOFLUOROBENZENE 95 N/A 82 112 
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MAS :.o. 02:633 

VOLATILE ORGANICS ANALYSIS 
QUALITY CONTROL DATA 

CL:ENT MOODWARD-CLYDE CONSULTANTS SAMPLE I.D. 8 : BLANK 
PROJECT 8 E9408U-5700 DATE EXTRACTED N/A 
PROJECT NANE QUE GW MONITORING DATE ANALYZED 11/10/98 
SAMPLE MATRIX : MATER UNITS ug/L 
EPA 5THOD : 8260A 

DUP. DtJP. 

SAMPLE SPIKE SPIKED SPIKED 8 

COMPOUNDS RESULT ADDED RESULT REO. SAMPLE REO. RPD 

1,1-DICHLORCETMENE <1.00 50.0 64.5 129 N/A N/A N/A 
DENZENE <1.00 50.0 62.0 124 N/A N/A N/A 
TRICHLOROETHENE <1.00 50.0 44.3 89 N/A N/A N/A 
TOLUENE <1.00 50.0 51.8 :04 5/A N/A N/A 
c:SLOR0BENZ:NE <1.00 50.0 54.7 109 N/A N/A N/A 

CONTROL LIMITS O EEC. 

1,1-DICHLOROETHENE 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-DICHLORCETHANE-D4 80 N/A 64 - 145 
TOLUENE-D8 102 N/A 89 110 
BROMOFLUOROBENZENE 103 N/A 82 112 



OU-B 32058 
MAS :.o. 32:633 

VOLATILE ORGANICS ANALYSIS 
QUALITY CONTROL DATA 

CLIENT M000WARD-CLYDE CONSULTANTS SAMPLE 1.0. # BLANK 
PROJECT E9408U-5700 DATE EXTRACTED : N/A 
PROJECT NAME : 0DB GM MONITORING DATE ANALYZED : 11/II/98 
SAMPLE MATRIX t WATER UNITS : ug/L 
EPA METHOD t 8260A 

DUP. DUP. 
SAMPLE SPIKE SPIKED I SPIKED I 

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD 

1,1-DICELORCETISENE <1.00 50.0 605 12: N/A N/A N/A 
BENZENE <1.00 50.0 59.5 119 N/A N/A N/A 
TRICHLOROETMENE <1.00 50.0 44.6 89 N/A N/A N/A 
TOLDENE <1.00 503 51.8 34 N/A N/A N/A 
CHLOROBENZENE <1.00 50.3 55.2 1:0 N/A N/A N/A 

CONTROL LIMITS I REC. RPD 

1,1-DICHLOROETHENE 55 148 20 
BENZENE 79 133 20 
TRICMLOROETHENE 83 124 20 
TOLUENE 83 - 131 20 
CHLOROBENZENE 80 140 20 

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS 

1,2-DICHLOROETHANE-D4 85 N/A 64 145 
TOLUENE-D8 100 N/A 89 110 
BROMOFLUOROBENZENE 100 N/A 82 112 



OU-B 32059 
MAS :.:. 321603 

VOLATILE ORGANICS ANALYSIS 
QUAL STY CONTROL DATA 

CLIENT W000NARD-CLYDE CONSULTANTS SAMPLE 1.0. 4 : 821626-1 
PROJECT 4 : 594080-5700 DATE EXTPACTED N/A 
PROJECT NAME : QUO GM MONITORING DATE ANALYZED : 11/08/98 
SAMPLE MATRIX : WATER UNITS ug/L 
EPA METHOD : 8260A 

DUP. DUP. 
SAMPLE SPIKE SPIKED ¼ SPIKED ¼ 

COMPOUNDS RESULT ADDED RESULT EEC. SAMPLE REC. RPD 

1,1-DICHLOROETHENE <1.00 50.0 63.5 127 63.4 127 0 

SENZENE <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 32.6 70E 52.0 106 1 

CHOROHENZENE <1.00 50.0 60.1 :20 59.9 120 0 

CONTROL L:M:Ts 6 EEC. RPD 

1,1-DICHLOROETHENE 49 157 20 
BENZENE 72 138 20 
TRICHLOROETHENE 77 134 20 
TOLUENE 82 135 20 
CHLOROBENZENE 72 138 20 

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS 

1,2-DICHLOROETHANE-D4 69 70 64 145 
TOLTENE-D8 96 99 89 110 
PROMOFLUOROPENZENE 95 96 82 112 



OU-B 32060 

APPENDIX 2 

Natural Attenuation Parameters 
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NATURAL ATTENUATION PARAMETERS 

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

alkalinity 

temperature 

pH 

redox potential 

dissolved constituents (including electron acceptors) 

the physical and chemical characterization of the solids 

microbial processes 

The most important of these in relation to biological processes are: 

. alkalinity 

redox potential 

the concentration of electron acceptors 

the chemical nature of the solids 

Selected parameters were measured to help identif, what types of natural processes may be 
degrading contaminants at the site. Laboratoiy 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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OU-B 32062 

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/AgCI, 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 occumng. 

Electron Acceptors 
In order to identif' 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 
acceptors 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 I 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 I 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 Ito 1.5 

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 dunng 
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 I 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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