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PREFACE

This final report for evaluation of Natural Attenuation in the Northwest and Northeast Plumes at the
Paducah Gaseous Difhsion Plant (PGDP) was prepared in accordance with requirements under the
Comprehensive Environmental Response, Compensation%and Liability Act (CERCLA) and the Resouree
Conservation and Recovery Aet (RCWl) and applicable state laws for investigating areas of concern.
Information generated from this study will provide data needed to determine if Natural Attenuation is a viable
process for aquifbr restoration at PGDP.
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EXECUTIVE SUMMARY

This docummtqxwents the final report on field sampling activities for evaluation of Natural Attenuation
Processes (NA) in the Northwest and Northeast Plumes at the Paducah Gaseous Diflhsion Plaut (PGDP).
AlthoughNApmcesses = activeandplume attenuationis occurring, the rate is insuilicient to utilize as a viable
remedialmeasurefm eitherdissolvedphase plume. Data generated as part of this repo~ as well as previous site
&@ indicatethe domimmtNaturalAttenuation (NA)processesfor the chlorinated solvents in the regional gravel
aquifkr(RGA)amadvectiqdispersiondilutionjandbiodegradation.Technetium-99 ~c) is not significantly
sorb~ difTus@ or pnxipitated onto the aquifer matrix of the RGA.

Thegmdwatachmderm “ “Mfor both plunm are: pH 5.7-6.3, Eh +120 to +460 mV, dissolved oxygen
(DO.) 1.0- 7.9 mg/L, bicarbonate 102-223 mg/L, chloride 20-90 mg/L, sulfate 8.8-30 mg/L, nitrate <0.7-50
mg/L, total iron< 0.3-3.2 mg/L, hydrogen sulfide< 0.01-0.04 mg5, ammonia <0.1 mg/L. Eh and D. O. data
indicatean oxic and aerobic environment. Electron redox couples of nitrate, sulfate, andiron suggest a lack of
anaerobicbiologicalaetivitybased on the spatial distribution of the terminal electron acceptors. The relationship
of declining D. O. concentrations with increased bicarbonate levels is consistent with aerobic respiration by
microorganisms within the aquiiler. However, the geochemical data for the water samples do not indicate an
energysome, I.e. organic carbo~ toluene, methane, ammonia etc., sufficient for biological processes to occur.

Carbon isotope ratios of trichloroethylene (TCE) range from -30.4 to -26.7 per mil Pee Dee Belemnite
(PDB). Chloriueisotoperatios of TCE range fiom-1.O to +2.0 permil Standard Mean Ocean Chloride (SMOC).
Oxygen isotope ratios of water range from -5.8 to -4.9 per mil (Standard Mean Ocean Water SMOW). The
isotopicdata indicateminor biological degradation of TCE, little or no difference in source composition of TCE
in the two plumes, and no difference in water source for the hvo plumes. These conclusions are consistent with
the relatively low cis-1,2-dichloroetiene (cis-1,2-DCE)/TCE concentration ratios in the plumes (< 0.00008 to
0.022) and the generallyoxidizingconditionsof the aqtier. Increased isotopic chloride (637CI)levels in relation
to decreased TCE concentrations is suggestive of slow degradation of TCE. Anaerobic degradation of TCE is
postulated to occur in organic-rich micro-environments within a generally aerobic aquifer at PGDP.

A TCE half-lifein excess of 25 years was calculated for a region between the U. S. Department of Energy
(DOE) proper&boundary and northern extraction well field in the Northwest Plume. Based on current TCE
concentrations and reliance on NA processes coupled with the existing containment syste~ TCE levels will
remain above the maximum contaminant level (MCL) of 0.005 mg/L for over 100 years. TCE levels between
the souree~~ C410, and the southernexhaction well field in the Northwest Plume will remain above MCLs
until the dense, non-aqueous phase liquid (DNAPL) source area is remov~ isola@ or depleted.

TCE and cis-1,2-DCE levels in the plumes ranged from< 0.001 to 16 mg/L and <0.001 to 0.058 mg/L,
_vely. V@ chloride,ethylene,ethane,and chloroethenewere not detected in any samples from this study.
~c levels ranged from c 25 to 4178 pCi/L. Aerobic aquifer conditions suggest the dominant form OP Tc is
ptedmak whiehbehaves as a conservative anion. Thus, the only mechanism identiikd for reduction of ~c
within the plumes is advectio~ dispersio% and dilution.

x



1. INTRODUCHON

The Paducah Gaseous Difiision Plant (PGDP), located within the Jackson Purchase region of western
K@ucky, is an active uranium enrichment facility owned by the U.S. Department of Energy (DOE) (Figure 1).
EflkctiveJuly 1, 1993, DOE leased the PGDP production operations facilities to the United States Enrichment
CmporatioILwhich intum mntmctd with LczkheedMartin Utility Services, Inc. (LMUS) to provide operations
and maintenance services. Lockheed Martin Energy Systems, Inc. (LMES) manages the Environmental
Management and Enrichment Facility activities at PGDP for DOE.

PGDP has operated continuously since 1952 and produces enriched uranium for commercial nuclear
reactors. Plant operations have resulted in waste streams common to many large industrial facilities, namely
chlorinatedsolvents. A common degreaser used at the PGDP site, since its initial operation from 1952 through
1993,was trichloroethylene (TCE). The largest quantities of TCE were used at the C-400 facility located near
the centerof the plant Duringvarious plant upgradespiping and equipment from the enrichment facilities, which
was contaminated with various radionuclides, was degreased and became contaminated with technetium-99
~c). The ~cis abyproductof nuclear fission andreactortails processed in the 1950s and 1970s by PGDP.
‘Tc tends to accumulate near the front end of the enrichment process.

In 1988, TCE was detected oft%itein residential wells exceeding the U. S. Environmental Protection
Agency (EPA) maximum contaminant level (MCL) of 0.005 mg/L. Subsequent investigations led to the
identificationof two largegroundwaterplumes extending offsite (CH2M Hill, 1990; CH2M Hill, 1991; Clausen
et al., 1993; Ckwsenet al., 1995% DOE, 1996). The Northwest Plume has a length of approximately 3.1 miles
and the Northeast Plume is 2.7 miles long. The contaminants of concern in the Northwest Plume are TCE and
~c. AlthoughtheNortheastPhnne containsboth TCE and ‘Tc, the latter is only present within the DOE plant
security fence. combin~ the two groundwater plumes have contaminated approximately 6 billion gallons of
water. Additional details on the distribution of contaminants within each plume can be found in Clausen et al.
(1993); Clausen et al. (1995a); DOE (1996); and Laase and Clausen (1997).

Overthepast severalyears, a remedialalternative gaining increasing acceptance for compounds dissolved
in gromdwater is Natural Attenuation (NA). NA in conjunction with source treatment or containment can be a
remedial alternative for many sites (EPA 1997). Data collected from both plumes suggested attenuating
mechanisms are in operation. Currently, two hydraulic containment systems have been installed at the DOE
property boundary for the Northeast and Northwest Plumes. Additionally, several source areas are being
evahated fix treatment. Therefore, an evaluation of NA at this time seems appropriate and consistent with the
overallgroundwater strategy at PGDP. In general, the level of site characterization necessary to support NA is
greater than that needed to support active remediation which then led to the initiation of this study.

Currently,there areno regulatoryapprovedregulations or guidelines for implementating NA as a remedial
option. The current practice is to follow guidelines set forth in an Air Force developed protocols for
hydrocarbonsand chlorinatedsolvents (Wiedemeieret al., 1995 and 1996). EPA Region IV has developed a draft
approach manual, developed largely from guidance in the Wiedemeier et al. (1995 and 1996) reports. EPA is
developing a NA directive for petroleum and hazardous sites to be released in the near future (Tulis, 1997).
Additionally,American Society of Testing and Materials (ASTM) is developing guidance for NA assessments.
In the interhq the default approach used was the reliance on the



Figure 1. The location of PGDP
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Weidemeier et al. (1996) approach for chlorinated solvents. In the case of radionuclides, ~c in particular,
no existing guidance is available.

1.1 PROJECP SCOPE

The swpe of the projectconsistedof sampling 15monitoringwells located in the Northwest and Northeast
Plumes and bdground locations for an evaluation of geochemical parameters (Figure 2). The geometry of the
plumes is based on the monitoring of over 300 wells. This information was used to assess the ellkctiveness of
Natural Attenuation (NA) processes for remediation of the Northwest and Northeast contaminant plumes.

1.2 PROJECI’ OBJECTIVES

The threemajor objectivesfor this NA study included collection of 1) geochemical data to further assess
the extent andconcatmtions of contaminants within the Northwest and Northeast Plumes, 2) geochemical data
to provide evidence of NA and assess natural biodegradation%and 3) chemical and physical data for input into
fate-and-transport modeling. Previous work focused on objectives one and three have largely been completed
throughpmvious investigations(CH2M~ 1990; CH2M~ 1992; Clausen et al., 1992; Clausen et al., 1993;
Clausen et al., 1995% DOE, 1996). Thus, the objective of this study was to fbcus on the second objective.

One of the methods utilized to auswer whether NA is a significant process was through the analysis of
stable isotopes. Aggarwal et al. (1997) utilized stable isotopes of carbon and o~gen to monitor pathways and
rate of biodegradation. The objectives of using stable isotope ratios (of carbon and chlorine in TCFZdissolved
inorganic carbon (DIC); inorganic chlorine; and oxygen in water) are to determine (1) the possible extent of
natural TCE attenuatio~ (2) whether the two plumes could have different TCE sources; and (3) whether the
eonhmimkd plumes could have difi%rentwater sources, as evidenced by variations in oxygen isotope ratios of
water. Based on the outcome of this study, recommendations are made on the practicality of pursuing a NA
approach for the final disposition of the Northeast and Northwest Plumes and whether biological microcosm
studies are warranted.

1S REGULATORY OVERVIEW

The Environmental Program at PGDP is driven by several laws and regulations. In general, these laws
include the Resouree Conservation and Recovery Act (RCIU), Comprehensive Environmental Response,
CmnpensatioL and Liability Act (CERCLA), Clean Water Act Toxic Substances Control ACLand applicable
am-t for Environmental Protection (KDEP) statutes. Although all of these regulations impact
the Environmental Program at PGDP, CERCLA and RCRA and applicable state laws are emsidered to be the
primaIYlaws and regulations driving the investigation and remediation activities at the PGDP site.

RCW and cmnspondiug state law requirements for PGDP are ccmtainedin two separate but related
permits: Hazardous Waste Management Permit (HWMP), issued and administrated by KDEP, and the
Hazardous SolidWaste Authority (HSWA) Permi~ issued and administrated by EPA. The HWMP and HSWA
permits were issued on July 19,1991, and July 16,1991, respectively, and constitute the RCM



Figure 2. The location of sample collection points within the
Northeast and Northwest Plumes

/-. . /0

~-”
. .

/ .._<’
----

/ -. _
,.-—-’- –— ,-- -.

. .
/

> ,,”” - .2. a

(l ---{ —...
I e .{

~\ e 4.. ..- .=. ‘\.@
_> ..@ ‘”< . ~j:;; WA j—

,\ G“-’
1 V+4..\ Qm <,.. -’ .,

1;
U2 ,., ; <.- ,.

‘@

[ ,. / \
e

al
,x -. —...

j \.

I \

/

“\. @
), ‘Jkon Road

/;
\

\ ;

\ /— -- 11’ I

I

/

------- DOE Prope~ Boundary

— Paved Roads

--- .—— Gravel Rosde

----
Streams

63 Natural Attenuation Well Location

h t

#.-
. .

B RGA Wells of Interest
.’—

y.,” .
0 UCRS Wells of Interest H .

@ All PGDP Well Locations I
= AreaofContamlmitIcm

~~ Terrace Gravels

,!,,
0 600,200,.ca

o ,,, ,,, 7,,“’,,ms
Natural Attenuation Sampling Points

NATATT

4



permits for PGDP. These permits include corrective action requirements for Solid Waste Management Units
(SWMUS).

EPA scoredPGDP using the HazardousRanking System to determine the site’s eligibility for inclusion on
theNational PriorityList (NPL) as promulgatedunder Section 105 of CERCLA and 40 Code of Federal Register
300 National Oil andH.azardousSubstancesContingencyPlan (NCP). PGDP was listed on the NPL on May 31,
1994. Section 120 of CERCLA requires federal facilities listed on the NPL to enter into an Federal Facilities
Agnzment (FFA) withtheEPA. A FFAforPGDP is currentlybeiignegotiated between DOE, EPA, and KDEP.

TheEP~ DOE, andtheKDEP arenegotiatinga FFA in conjunctionwith final listing of PGDP on the NPL
of CERCLA sites. The FFA will ensurecompliancepursuant to CERC@ RCU and the NCP. A common goal
of FFA participants is to ensure past releases from operations and waste management activities at PGDP are
investigated and appropriate remedial action is taken for protection of human health and the environment.

The primary purpose of the FFA is to establish a procedural framework and schedule to investigate and
date mntmbnt releasesat sites posing a threat to human heal~ welfare, and the environment. The FFA
for PGDP will incorporate the site investigation process as initiated in accordance with the CERCLA
Administrative Order by Consent and requirements stated in the EPA HSWA and Kentuc~ HSWP.

1.4 SITE GEOLOGY

The stratigraphyatPGDP consists of Cr&aceous,Tertiary,and Q@emary SediIU@swhich uncomfortably
overliePaleozoicbedrock Depth to bedrockis approximately300 ft below ground surface (bgs). The sediments
(Pleistocene age) are divided into two main facies: lower continental deposits and upper continental deposits
(Figure3). The lowercontinentaldeposk consist of chert gravel in a matrix of poorly sorted sand and silt. The
depth of the Iowercmtinentzddeposits is approximately60 to 100ftbgs. Some gravels appear to have a limonite
or manganeseoxide coating (Clausen et al., 1995a). Chemical analysis of this material has not been performed
to date.

Overlying the lower wntinental deposits are the upper continental deposits which consist of clayey silt
interspersed with discrete lenses of sand and gravel. Beneath these two units is the McNairy Formation which
canviuy flom clay to sand in composition. Detailed discussions of the site geology can be found in Clausen et
al. (1992).

.

1.5 SITE HYDROGEOLOGY

Douthitt and Phillips (1991) developed five hydrogeologic units (HUs) to explain groundwater flow at
PGDP. Additionally,theHUs have been grouped together based on their hydrologic similarities. HUl through
HU3 am collectivelyrefixredto as the upper continental recharge system (UCRS). HU4 and HU5 are known as
the regional gravel aquifer EGA] (Figure 4). The RGA also includes the upper portion of the McNairy
Formation in hydraulic connection with the RGA. In descending order, the HUs anx



Figure 3. Block diagram of PGDP geology
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Figure 4. Fence diagram of PGDP lithology
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Upper Continental Deposits

● HU 1 (UCRS): loess which covers the entire site.

● HU 2 (UCRS): dismntinuous, but correlatable, sand and gravel lenses in a clayey silt matrix.

● HU 3 (UCRS): lower permeability clay layer that acts as a semi-confining layer for the RGA. The
Iithologic composition of this unit varies from clay to sand but is predominantly clay or silt.

● HU 4 (RGA): plUklhld y continuous sand unit with a clayey silt matrix which directly overlies the
RGA. This unit is in hydraulic wnnection with HU5 and is included as part of the RGA.

Lower Continental Deposits

● HU 5 (RGA): grave~ sand and silt. This is the primruy pathway for groundwater transport of
contaminant away from SWMU 2 and is the uppermost aquifer in the area of PGDP.

The hydraulicconductivity of sands comprising HU 2 and HU 4 are lypically two orders of magnitude or
larger than clays and silts which make up HUl and I-NJ3 (Clausen et al., 1992). The HUs present a vertical
profile of alternating hydraulic conductivities, and within each HU lateral heterogenei~ also exists. The sand
lenseswithin the UCRS, although laterally extensive, are not always continuous beneath PGDP. On the larger
scale, sand lenses within the UCRS decrease in frequency towards the Ohio River. In contras~ the hydraulic
conductivity of HU 5 is 3 to 5 orders of magnitude higher than
I-W2 orHU 4. Gromdwaterflow throughtheUCRS to the RGA is primarily vertical due to extreme ~erenccs
in the hydraulic conductivity of these two units (Clausen et al., 1992).

The Ohio River is base level for the RG~ therefore groundwatcr flow is generally from south to north.
However, flow directions in the RGA are highly variable and dependent on Ohio River stage and precipitation
(Moore and Clause% 1997). The RGA behaves as a semi-confined aquifer based on pumping tests (Teq
1990; and 1994 CH2M~ 199~ andPhillips, 1996).The potentiomtic map of the RGA during the sampling
period is presented in Figure 5. The hydraulic conductivity of the RGA based on aquifer and slug tests ranges
b 0.62 to 7928 ft/day (Temm 1990 and 1992; CH2M Hill, 1992; and Phillips, 1996) and appears to be scale
dependent. The average hydraulic gradient for the RGA ranges from 0.0002 to 0.001 and is spatially specific
(Mbcxeand C- 1997). Et&etiveporosity values of 0.2 to 0.3 are assumed to be representative of the RGA
based on a mmsurement of 0.25 by McConnell (1992) and is consistent with the work by Freeze and Cherry
(1979) tbrsand and gravel @i. The average thickness of the RGA is 30 ft which yields a flow velocity of
0.15 to 15.9 ft/&y with a mean of 1.3 May (Clausen et al., 1995a). However, the thickness of the RGA can
vmyfrom5t050ft.

1.6 SITE GEOCHEMISTRY

The major ion chemis@ of RGA water at PGDP falls into the bicarbonate classification with a pH in the
5.4 to 7.7 range with a mean value of 6.3 (Clausen et al., 1992). Fryar (1997) corrected Eh measurements
(CH2M ~ 1990 and 1992) for temperature which yielded values in the +113 to +680 mv range which is
indicative of toxic conditions.



Figure 5. Potentiometric map for the RGA during May 1997
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Routinesamplingdataindicatesdissolved oxygen @.O.) values in excess of 0.5 mg/L as measuredwith
aHydmlabwhstmmed usiuga flowthrough cell. Typicalvalues in the RGA range from 2 to 8 mg/L indicating
anaerobic environment.

TheCddmnts of co-as dkussed in Section 1 are TCE and ~c. Jn genera TCE concentrations
rangenear the detectionlimit 0.001 mg/L, at the distal portions of the plumes to near the volubility limit of 1,100
mg/L at the source (Clausen et al., 1995a and DOE, 1996). The source of both TCE plumes appears to be the
C-400 building locatednear the centeroftheDOE facility (Laase and Clause% 1997). A co-contaminant in both
plumes is WC, a radionuclide, with a half-life of 210,000 years. ~c levels range from the detection limi$ 25
pCi/L, tithe periphay of the plumes to 40,000 pCi/L near the source for the Northwest Plume (Clausen et al.,
1995a and DOE, 1996). WC in the Northeast Plume is limited to within the DOE fence boundary and a
hypothesis is presented in Laase and Clausen (1997). Briefly, Laase and Clausen (1997) speculated that the
sourceof theNorthwest Plume is dense,nonaqumus phase liquid (DNAPL), which originated from the south side
of the C-400 building and now residesm the RGA The~c is from a decontamination water collected in a tank
locatedon the north side of C-400 whichmay have leaked or from a drainage ditch which received effluent water
from C-400. The Northeast Plume originates from residual DNAPL within the upper UCRS on the south side
of C-400. ~c is not present at elevated levels within the UCRS on the south side of C-400. A groundwater
divideexists beneath the building due to leaking utility lines which prevents ~c from migrating from the north
end of C-400 to the south end

The likely form of 9Tc at PGDP is as the pertechnetate anion based on a literature review, D. O.
measurements, and Eh/pH measurements from the site (Clausen et al., 1995b). The shortcomings of Eh
measurements should be noted The authors acknowledge the problem of internrd disequilibrium as discussed
by StummandMorgan (1981), Lindbergandtiek (1984), and Thorstenson (1984). Secondly, the elec~odes
respond to &v of the geochemicallysigniiicantrcdox couples (Lovley et al., 1994). A plot of RGA potential-pH
data with WC, corrected for temperature, indicates most sample results fall in the TcO (OH)2 and TcO~ fields
(Clausenet al., 1995b). l%ebmdthof theverticalvariations in Eh is indicative of the lack of redox equilibrium.
In any case, the redox conditions in general support the work of Gu et al. (1994) and Gu and Dowlen (1996)
which found %fc is not transported as a colloidal particle, sorbed or complexed with mtural organic matter in
groundwatcr, or sorbed onto the aqtier matrix. Furthermore, the presence of 9Tc off-site to a distance of 3.1 ‘
miles tim the sourceis suggestive of a non-reactive solute. Thus, all of the data cdlectcd to date is suggestive
that TcO( is the form OP Tc present at the PGDP site. Given the nature of Tc(3 and the work of Gu and
Dowlen(1996) WC is not expected to be retarded to any significant degree by the sediments at PGDP. Gu and
Dowlen (1996) show WC behaves essentially as an unreactive tracer at PGDP.

2. GENERAL OVERVIEW OF NA

EPA definesNA as the biodegradatio~ dispersio% dilutioq sorptio% volatilization ador chemical and
biochemicalstabilizationof contaminantsto effectivelyreducecontaminant toxicity, mobility, or volume to levels
protectiveof human health and the ecosystem (NCP, 1996). The NA approach is not a no-action alternative but
rather consists of a geochemical and biological evaluation coupled with modeling and long term monitoring.
Additionally, regulatmy approval forN~ in most cases, will require some form of source isolation or removal
and a contingency “backup” remedy in the event the “selected” remedy fails to perform as anticipated NA is
recommendedonlywhen activerestomdon is not practicable, cost efikctive, or warranted because of site specific
cxmditions (NCP, 1996). Additionally, NA should not be considered a default or presumptive remedy at any
contaminated site (Fields, 1997). The NA approach must reduce the concentration of contaminants in
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groundwaterto mediation goal levels in a reasonable time. Reasonable time is deiined by the intended use of
the groundwater resource but should be comparable to an engineered remedial approach (EPA, 1997).

2.1 PROTOCOL FORNA EVALUATION

A typicalNA project to be presentedto the regukttoxyagenciesfor approval would consist of the following
activities; 1) sampling of wells for contaminants, geochemical, biological, and biogeochemical indicators, 2)
micmcosm studiestbr organiccompoundsand absoxptionklesorptionmechanistic studies for metals to determine
kineticrates, 3) imtdation of monitoringwells along the axis and cross-gradient to the plume axis for mass flux
calculations, 4) fate-and-transport modeling, 5) final NA repo~ and 6) long term monitoring. Key to an NA
approvalis &mm@ttion of a thoroughreview of site specific data and presentation of a site conceptual model.
The iinalNAmportshould include an exposure pathway and risk analysis along with mechanistic studies ifNA
is to be applied for metals or radionuclides. Additionally, evaluation of other remedial options in concert with
NA must be presented (EPA 1997).

Jn genera there are three lines of evidence used to evaluate NA. The primary line of evidence is a
deeliningcdamhmt mass or conccntrdions of a givenmonitoringpoint The second line of evidence is the type
of NA bymcmuriu t3&~P~2 such as D. O., nitrate, iro~ sulfate, ammoni~ carbon dioxide, etc.
The firudline of evidenceis hfieldmicroeosm studiesthat demonstrate microbial activity and a rate sufficient
for utdization of NA. The focus of this study is on the first two lines of evidence.

2.2 BIODEGRADATION

l%reemajorproeesses whereby chlorinated aliphatic hydrocarbons are transformed/destroyed is through
reductivedechlorination(electronacceptorreactions),aerobicCometabob and direct oxidation. Electron donor
reactions are a possible fourth process, but this mechanism has not been documented for the dechlorination of
TCE. Microorganismscapableof aerobicmetabolismwillpredominateover anaerobic forms ifsuflicient oxygen
and an organic substrate is present (EPA 1996b). However, aerobic metabolism is very efficient resulting in
rapid consumption of oxygen in wntaminant plumes and subsequent creation of anoxic conditions. Although
aerobic degradation rates may be fast (i.e minutes); the rate of oxygen replenishment by groundwater flow is
generally slow, (i.e. years). Thus, in many instances oxygen is limi@ making reductive dechlorination the
pdminantmechmism and most efficient for the destruction of chlorinated solvents under natural conditions.

2.2.1 Electron Acceptor Reactions

Electronacceptorreacdons or reductivedechlorinationruea natural process which have been demonstrated
tooccuratnumcrous field sites and in laboratory studies (Bouwer 1984; Freedman& Gosse~ 1989; Vogel and
McCarty, 1985). The process occurs by sequential dechlorination of TCE to dichloroethylene (DCE), vinyl
chloride (VC), and ethene as illustrated in Figure 6. The ultimate
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Figure 6. Reductive dechlorination pathway of TCE
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pathwaysare&pen&at upon the environmental renditions at a given site but the predominant TCE byproduct
is the cis-1~-dichloroc@me(cis-l@CE) isomer. The complete process can proceed along two pathways. The
first pathwayis completedechlorination of TCE to ethene under anaerobic conditions. In this process, certain
types of reducing conditions will result in transfer of an electron to the chlorinated hydrocarbon.

The electron accepting process has been described in detail by Chapelle et al. (1995) and can consist of
a pattern of electron acceptom as exhibited in Figure 7. The pattern of electron acceptor consumption can
provide insight into redox processes responsible for reductive dechlorination (Chapelle et al., 1995).
Methanogenic and sulfate reducing processes tend to be the most efficient in dechlorination of chlorinated
solvents (Table 1). MdmqynAi is identifiedon the basis of an accumulation of methane (Thorstenson et al.,
1979 andBaedecka et al., 1988). Methane in groundwater can originate from two sources; microbial processes
Orthennogenicorigin. Thepresence of hydrocarbons such as ethane, butane, propane, or hexane with methane
is anindidor of petroleum formation (Ccdemauet td., 1977 and Barker and Friz 1981). Microbial processes
rarely generate hydrocarbons higher than ethane (Barker and Fritq 1981). Jn the case of sulfate reductio%
evaluationof sulfateconsumption or sulfide production can be usefbl in ident@ing the mechanism in operation
(ThorstmsonetaL, 1979 and Jackson and Pattersou 1982). The other two processes, iron and nitrate reduction
are the least efficient and can be identiikd by the consumption of nitrate or accumulation of dissolved iron
(Langmuir,1969; BacdeckerandBack 1979;-Bulgeret al.,-1989; andChapelleandLovely, 1992).

Table 1. Electron acceptor reactions

Electron Reaction Metabotic Reaction Mechanistic
Acceptor Environment By-Product Efficiency Process

CarbonDioxide Anaerobic Methane Most Efficient Methanogenesis

Sulfate Anaerobic ~s I Sulfate Reduction

Ferric Iron Anaerobic Ferrous Iron I Iron Reduction

Nitrate Anaerobic N,, CO, 1 Nitrate Reduction

oxygen Aerobic C02 Least Efficient Oxidation

However,as pointed out by Chapelleet al. (1995) teminal electron acceptor patterns do not always clearly
ddnethercdoxprocesses. Dissolutionor precipitationof ekztron acceptors with the geologic media can confuse
the identification of the dominant microbiological processes. For example, sultlde is produced by reduction of
sult%tewhichmaymactwithfkrrous iron fbnning a precipitate. Thus, increased sulfide levels may not be evident
evenwhensulfate reduction is occuning. On the other han~ iron reduction results in the production of ferrous
iron and reaction with sulfides in the geologic media could result in precipitation of the f&rous iron obscuring
the ironrcductiveprocess. For this _ Chapelle et al. (1995) recommends measuring hydrogen levels which
aremetabolicinkrmdm“ “esof anaerobicreductionprocesses. Hydrogen concentrations can be used to pin-point
the dominant reductive mechanism (Chapelle and Lovley, 1992).
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The second electron transfm pathway involves complete dechlorination of TCE to VC under anaerobic
conditions, followed by mineralization of VC under aerobic conditions. The dechlorination process results in
accumulationof daughterproducts and increase in chloride ion concentrations. In all cases, a primary substrate
is required (natural organic matter or hydrocarbon fuels) which serve as the carbon and energy source for
microbial metabolism.

2.2.2 Electron Donor Reactions

Eledmn donor reactions or direct oxidation consist of the chlorinated hydrocarbon acting as the electron
donorprovidingcaergyand carbonfor the microorganism. The theoretical stoichiomehy for complete oxidation
(mineralization) of T(2Eto carbon dioxide (CO~, water, ethene, and chloride is as follows:

{1} 2~HCl, + 90, + 4COW +H,O + 6Cl-

From this stoichiometric equation it is evident for every mole of TCE oxidized three moles of chloride are
produced. Since many halogenated aliphatic compounds, such as TCE, are relatively oxidized they have few
electronsavailablefix microorganismsto utilize for oxidation. Work by Murray and Richardson (1993) suggests
microorganismsare incapableof growth using TCE as the primary substrate under aerobic conditions, although
McCarty and Semprini (1994) have reported reduction of VC under aerobic conditions in the laboratory.
However,Chapelle(1993) suggesk them are no known microorgansims capable of using TCE as a sole electron
or carbonsourceand this may explainthe persistence.of TCE and similar compounds in aerobic aqtier systems.

2.23 Aerobic Cometabolism

Another aerobic process is the cometabolism of a chlorinated hydrocarbon. Early work by Pearson and
McConnell (1975); Hill et al. (1976); R.ittmann (1980); Bouwer and McCarty (1981); Bouwer et al. (1981);
Tabak et al. (1981); Bouwer and McCarty (1982); and Wilson et al. (1983) suggested chlorinated aliphatic
hydrocarbons, such as TCE, were not degraded under aerobic conditions. None of these experiments were
conductedwith the addition of methane. Wilson and Wilson (1985) first documented aerobic cometabolism of
TCEwithme$hanotrophicbacteria in an aerobic soil column environment adding natural gas and oxygen. This
was fallowedby results from other researchers obtaining similar resuhs but oniy with the addition of an energy
sourcesuch as melhane (BouwerandMcCarty, 1983; Fogel et al., 1986; Barrio-Lage et al., 1987). These results
explainthe apparentcotiionbynuq individualsin the environmentalindustry on whether aerobic degradation
of TCE is possible. Typically, methaneoxidizing bacteria are found at the capillary fringe of a groundwater
SySkm @iIISO~ 1980). .

The wmetabolic reaction is initiated when methanotrophic microorganisms produce a methane
monooxygenasemzyme neededfix methane-on. A solvent present is in competition with methane for the
oxidation site (Strand et al., 1990). The biological dechlorination of TCE results in a TCE epoxide which is
i%rther reduced to dichloroacetic and glyoxylic aci~ carbon dioxide, and chloride (Little et al., 1988). In this
process, methane is not completely broken down and thus tends to accumulate in the groundwatcr system.
Although the aquifer system must have sufficient levels of methane present to facilitate this reaction (Little et
al., 1988), too much methane has a negative effect on the reaction (Ixmzarone and McCarty, 1990; Oldenhuis
et al., 1991; and Sempriniet al., 1991). Cis-1~-DCE and VC which are typically seen in anaerobic degradation
are not produced in the cometabolic reaction with methane (McClellan et al., 1989 and Malachows~ et al.,
1994). However,some of the intermedkq degmkdionproducts, such as carbon monoxide, have been suggested
to inhibit TCE degradation in some situations due to their toxicity to microorganisms (Alvarez-Cohen and
McCarty, 1991 and Henry and Grbic-Oalic, 1991). This may explain why diilerent cultures of bacteria have
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varying successes in degrading TCE. A study by Broholm et al. (1993) found only three of eight cultures
removedTCE at a sufficientrate to be measured The methanotrophic bacteria are attached to the aquifer matrix
anddegradeTCE sorbed to this surf%ce.Ball and Roberts (1991) suggest the length of time TCE is sorbed onto
the aquiferma~ allowing the formation of residues difllcult to desorb, may explain why aerobic degradation
is not more common.

The cometabolic reaction efficiency of TCE and cis-1,2-DCE was lower than trans-l,2-DCE and VC
(MumayandRichardsou 1993: Voge~ 1994; McCarty and Semprini, 1994; and Hopkins and McCarty, 1995).
Rates of cometabolismincrease as the degree of dechlorination decreases (Vogel, 1994). The more chlorinated
compounds, such as TCE, can be toxic to some microorganisms depending on the TCE concentration levels
(Oldenhuis et al., 1989). Additionally, the removal efficiency of TCE decreased with increasing TCE levels,
althoughwiththe addition of phenol a maximum transformation concentration of 1400 @L might be obtained
(Hopkins and McCarty, 1995). Strand et al. (1990) derived a rate constant of 3.7 x 104 L/mg for TCE
degradation at a concentration of 3 mg/L. The activity of the methanotrophic culture ceased at a concentration
of 7.7 m#L TCE (Strand et al., 1990). Malachows~ et al. (1994) found individual isolates could not degrade
TCE at concentrations greater than 10 mg/L and bacterial mixtures were limited to 150 mg/L, which is
approximately ten percent of the volubility limit of TCE. Mu and Scow (1994) found similar limits for TCE
degradation near 50 mg/L, suggesting at certain levels TCE becomes toxic to the microorganisms. For
compariso% TCE levels in the core of the Northwest Plume as far as the DOE property bounday exceed 20
mg/L.

2.3 CONTAMINANT DISAPPEMU31$KE

One of the methods to considerwhetherNA plays a significant role in contaminant reduction is by looking
at contaminant concentrations along the axial flowpath of the plume. A single flow ke is picked out
dovvngradientof a sourceand lracedout. A suitableselectionof monitoringwells was available for the Northwest
Plume, however the location of available monitoring wells in the Northeast Plume did not allow a proper axial
transect Therefore, the analysis of NA for the Northeast Plume maybe affkctedby the non-ideal placement of
monitoring wells. bother approach is to evaluate contaminant concentrations within a given well. If
concentmtionsdeclinewith time, then a givenplume maybe a candidate for NA. Also, if concentrations decrease
with increasing distance from the source then a given plume is a possible candidate for NA. Declining
concentrationsdo not prove contaminants are being desfroyed since the observed reduction maybe the result of
factors such as advectio~ dispersio% dilutioz sorptio~ etc.

The role of sorptionof ~c at PGDP was evaluated by Gu and Dowlen (1996) who found no measurable
evidence for the sorption or precipitation of ‘Tc onto RGA sediments. Thus, the measured partitioning
coetlkcient(IQ for ~c was less than 0.01, whichyields a retardation factor of 1.0, i.e. no significant retardation.
Essentially, ~c behaves as a conservative iracer at PGDP. Similar studies evaluating TCE sorption onto
sediments at PGDP have not been pefiormed. Previous work by CH2M Hill (1990 and 1992) and Clausen et
al. (1993 and 1995a)deriveda TCE ~ of approximately 1.0 based on measured flaction of organic carbon (fW)
values of 0.001 to 0.002. The ~ approach assumes a sorption partitioning coefficient is concentration
indepedmt Nonlinear organic solvent sorption isotherms in low Q aquifer sediments has been documentated
bycu.rtis et al. (1986) and Ball and Roberts (1991). Recent work by Allen-King et al. (1996) indicates the ~
technique significantly under predicts sorption. This observation has also been noted by other researchers for
low carbon aquifkr systems (Curtis et al., 1986; Piwoni and Banerjee, 1989; Ball and Roberts, 1991; and Ball
and Roberts, 1992). Thus, sorption of TCE onto clay particles at PGDP within the RGA may have been
sign@mtly undadmatd in the previous work by CH2M Hill (1990 and 1992) and Clausen et al. (1993 and
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1995a). Allen-King et al. (1996) have reported sorption underestimates for solvents as high as a factor of 20.
llerefom, sorption of TCE may play a more important role as an attenuating mechanism in the RGA at PGDP
than previously believed.

Fryar (1997) reports evidenee for discharge of RGA water into surface water near the Ohio River.
Dispersion and dilution could be a significant mechanism once the plumes discharge into the Ohio River.
Calculationspcdkmed indicateTCE levels will be well below currentanalyticalmethodologies (Clausenet al.,
1995a). Surfacewaterbodies presentsuch as lake sedimentsandwetlandsmay also have conditionssuitable
fix anaerobicprocesses(M.itschandGosselinlq 1993; andPardueet al., 1993; Chianget al., 1997; Fryaret al.,
1997). However,amoresignificautmeckism wouldbe volatilizationof TCE owing to its high vaporpressure.
A change in redox chemis~ has the potential for sorption and reductivedechlorinationof TCE as well as
sorption and precipitation of ~c. Additionally, phytoreduction of contaminants such as TCE and
hypoaecunmlationandimmobilizationof metalshas been documented.

Solute plumes stabilize due to preeipitatio% sorptiou Mfusioz advectio% dispersio% dilution and
biogeochemical transformations. Dilution results from both mechanical mixing and molecular difhsion.
Dispersion is a multidirectionalprocess with vertical and transverse dispersive processes being less than
longitudinal processes which results in the typical long and narrow plumes, such as the ones at PGDP. The
emeept of plume stabilizationwas presented by Clausen et al. (1995a) for the Northwest Plume and is based on
a TCE and 99Tc concentrationdeclinewith distance. The concept assumes that eventually a point is reached that
the flux rate f%omthesource is equivalent to advective processes at the leading edge of the plume. An example
of a stable plume in an advective flow field is smoke or steam emanating from stack emissions. Clausen et al.
(1995a) predictedtheNorthwestPlume would stabilize at a distance of approximately 14,000 ft from the source
based on the TCE concentration decline in the plume. Computer modeling by Solomon (1995) yielded an
esdmate of less than20,000 ft for plume stabilization to occur. The concept of groundwater plume stabilization
as an indicator of NA has only been recognized in the past several years based on the study of hundreds of
petroleum hydrocarbon plumes (Nyer and Gearh@ 1997).

othertrendingmethodsareto evaluatethe concentrations of a contaminant from a well located within the
Contambmt plume. Trending analysis provides more robust results with increasing observations and length of
time. In general, monitoring wells in a plume considered to be a candidate for N~ exhibits stable or declining
levelsof the contdnant Although seasonal variations in concentration levels are expec~ over a time period
of years, the overall trend should be downward or a stabilized concentration level should be apparent. If
contaminant concentrations in a given well are increasing with time, then the plume is not a candidate for NA
(EPA, 1997). ,

2.4 LOSS OF ELECTRON ACCEPTORS AND ACCUMULATION OF DEGRADATION
PRODUCTS

Wkxlerneieret al. (1996) developeda screening criteria for assessing the viability of biodegradation as an
NA process through the analysis of geochemical as well as biological parameters. The application of the
scmeningpmcess consists of samplingwells alongthe centerline of the plume, upgradient of source, immediately
downgradient of source, and downgradient of the plume for the geochemical parameters in Table 2. One
approach to evaluate biodegradation is by indirect evidence such as the 1) decline in parent concentration and
increase in metabolic byproducts along the flow path. Additional evidence used is the 2) presence and
mncentrations of electron acceptors and donors. This information can also be useful if bioagumentation of
organicsolventphune is considered in addition to NA or as a stand alone technology. Wiedemeier et al. (1996)
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developed a guideline to assess the biodegradation potential using the criteria in Table 2. The criteria uses a
ranking system to estimate the potential for reductive dehalogenation (Table 3). If analysis of a site is
inconclusive for steps one and two, then 3) laboratmy ardor field microcosm studies maybe warranted. In
gena Wkdemeier et al. (1996) recommendsteps one and two be performed first and then step three, if needed.
The drawbackof microcosmstudies is the cost as well as the length of time to perform a thorough rate study (6
to 18months). Additionally,there are some questionsto the applicability of laborato~ generated biodegradation
rates for estimating field or “in-situ” rates.

2.5 ADDITIONAL MONITORING PARAMETERS

Analysis of gmchemical parameters for evaluation of the NA of metals and radionculides is still in its
inikncy. To date,no publishedguidelinesexist to directanNA evaluation. However, similar observational lrends
exhibited by organic compounds may be applied to the metals. The analysis can include evaluation of
concentrationtrends alongthe axis of a plume, as well as from monitoring wells located within the plumes. One
of the key components in evaluating NA for metals is identifying the metal form of the contaminant associated
sorption/desorbtion kinetics, and bioavailability.

3. FIELD AND ANALYTICAL METHODS

The NA criteria discussed in Section 2 shaped the approach used in this study. A total of 15 wells were
sampled as part of the NA study on May 12 through 15, 1997 (Figure 2). The sampling locations include six
wells in theNorthwestPlume, fivewells in the Northeast Plume, two wells which serve as the source of both the
Northwest andNortheast Plumes (oneeack in the UCRS and RGA), and two background wells. Fourteen of the
wells arecompletedin the uppermost aqtier of interest the RGA. Two wells are completed in the UCRS near
the sourceareas. MonitoMg wellMW262 was sampledtwiceand servedas the duplicate. The Iocatioz distance
from sourco, and depth are presented in Table 4. The selection of well sampling locations was patterned after
the recommended approach in Wiedemeier et al. (1996).
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Table 2. Screening criteria for an NA assessment for chlorinated solvents

Analysis COneentrationin Interpretation Value
Most

Contanbted
Zone

oxygen <0.5 mg/L Higherconcentrationssuppressreductivepathway 3
>lmg/L VCmaybe oxidizedaerobically -3

Nitrate <lmg/L Higherccmxntrationamaycompetewithreductive 2
pathway

Iron @ >lmg/L Reductivepathwaypossible 3

Sulfate <20 mglL Higherconcentrationsmaycompetewithreductive 2
pathway

sulfide >lmgiL Reductivepathwaypossible 3

Methane <0.5 mg/L Vc oxidizes 3
>0.5 mg/L VC accumulate

Eh <50mV ! Reductivepathwaypossible 1
<-100 mV Reductivepathwaylikely 2

pH 5<pH<9 Optimalrangefor reductivepathway o
5>pH>9 Outsideoptimalrange -2

TOC >20 mg/L Carbonsourceforbiochemicalprocesses 2

Temperature >20 Oc At T >20 ‘Cbiochemicalpmceaseaaccelerated 1

Carbon Dioxide > 2X Background Ultimateoxidativedaughterproduct 1

Alkalinity > 2X Baekgrouud Interactionof COZwithaquifermatrix 1

Chloride > 2X Background Daughterproductoforganicchlorine 2

Hydrogen >lrdhf Reductivepathwaypossible 3
clnh!l Vc oxidized o

Volatile Fatty >Oolmg/L Intermediateofbiodegradation 2
Acids

BTEX >0.lmg/L Driveadechlorination 2

TCE MaterialReleased

cis-1,2-DCE* Daughterproduh ofTCE 2’

Vc’ DaughterproductofDCE 2’

Ethene/Ethane’ >0.01 mm Daughterproductof VC/ethene 2’
>().lmg/L 3’

Chloroethane’ Daughterproductof VC 2’

I

l,l-DCEa I I DaughterproductofTCE I 2’
‘ Points awarded only if the compound is a daughter product and not a constituent of the some DNAPL.

Modified from Wi&kzn.eieret ~., 1996.
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Table 3. Potential for anaerobic bioremediation

I Score I Interpretation I

I Otos Inadequate evidenee for biodegradation of chlorinated organics

6to14 I Ltititidmmforbide~htionofctiotitiorgtics

I 15 to 20 Adequate evidence for biodegradation of chlorinated organies
I

I >20 Strong evidenee for biodegradation of chlorinated organics I

Table 4. Summary of monitoring well information

Well unit Depth of Distance From
Number ID Monitored Well Screen Primary source

(ft) (ft)

MW157 UCRS 30”-35 0

MW155 top RGA 63-70 0

MW262 base RGA 90-95 1750

I MW187 ! UCRS I 21.6 -26.5 t o
MW66 top RGA I55”2-60”2I 3000

MW248 top RGA 65-75 4500

MW233 top RGA 69-79 11,500

MW146 top RGA 57.4 -67.4 16,250

MW108 RGA 67-97 1575

MW255 base RGA 91-96 4075
.

MW193 top RGA 58-63 6500

MW124 base RGA 55”-65 7500

Mwloo top RGA 77-87 14,000

MW103 RGA 79.5 -89.5 Background

MW194 RGA 46.9 -51.9 Background

Location

I

WithinNWPlume,DovmgradientC-400 I
Source,UpgradientC-749-ASource
JmmediateVkinitYof C-749-ASource

WithinNW Plume,DowwzmdientC-400
Sourceandhmn~ate Vi~Mtyof C-749-A
Source
WithinNW Plume

WitbinNWPlurae

LeadingDowngradientEdgeofNWPlume I
WithinNEPlumeandImmediateVicinityof I
possibleC-333Source
WMinNE PlumeandImmediateVicinityof
possibleKellom Source

Background I
Backmound I

3.1 FIELD SAMPLING METHODS

All of the monitoring wells are constructed of stainless steel and are 2 in. in diameter. The majority of
wells have a 5 R screen as seen in Table 4. All of the monitoring wells are equipped with dedicated Well

. . - .--z--f------ -m-.-.’ >~ ., v“;~----.-........— .m, ;.;,:; ~.
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Ww&bladder pumps and packers. Each well is packed off just above the well screen to avoid unnecessary
purging of water. The packed off zone, usually 5 ft in leng@ is purged three times. Packers allow for the
collectionof a water sampledkectlyfrom the formationand avoids mixing with the stagnant water column above
the well screen. Low-flow purging and sampling methods, flow rates of less than 200 mlhninute, were utilized
duringthe project. Low flow rates have been documented to minimize the disturbance of the water sample and
result in less suspension of solids in the water, which can effect reported metal concentrations (Kearl, 1993).

Water samples for anionand alkalinity analyses were collected untreated in 500-InL polyethylene bottles.
Volatile Organic Analytes (VOAS)were collected in pre-acidified amber 40-ml VOA vials having septum top
lids. ‘9Tc samples were collected in 250-Inl polyethylene bottles. Samples for oxygen isotope analysis were
collected untreated in 30-mL polyethylene bottles. Carbon isotope samples for dissolved inorganic carbon
analysis were collected in 10-mL vacutainers. Samples for carbon isotope analysis of TCE were collected in
20-mL crimp-seal EPA vials. Samples for chlorine isotopic samples for analysis of TCE were collected in
pre-evacuated350-mL Schenktubes having Teflon valves. All samples were placed in a cooler, with ice packs,
for transport to the laboratory and then stored in a refrigerator in the laboratory at 4°C prior to analysis.

3.2 ANALYTICAL METHODS

The pammekrstimedia samPld and required reporting limits are presented in Table 5. A single
quandficationlimit is possible for most samples and is based on the method utilized for analysis, except for the
volatile organic compounds (VOCS). The quantification limit for VOCS is dependent upon the TCE
concentration level and the need for dilution of the sample.

The parametersmeasuredin the field includedepth to water, temperature, pm D.O., specific conductance,
Eh, hydrogen sulfide, ammoni~ total and ferric iron. Temperature, pH, D.O., and specific conductance were
measuredwith a Hydrolabw sampling device with a flow through cell. The flow through cell should minimh
the introduction of o~gen to the sample. Good comparison between the Hydrolabm and gaseous extraction
method for D.O. indicated the flow cell mhimked the introduction of atmospheric oxygen to the sample. A
second set of analysis for temperature, pH and Eh were collected in the field using a portable Orion meter by
Argonne National Laborato~ (ANL). The Orion meter utilizes a platinum electrode for Eh analysis. The pH
numbers qmrted in this study are those collectedwith Hydrolabw and an enclosed flow-through cell. The water
samples have significant levels of COZand exposure of the samples to the atmosphere resulted in degassing of
C02 and subsequent increase in pH values. Therefore, the pH values obtained with the Hydrolabm were
reported. Hydrogen suliide, ammoni~ and total iron comentrations were analyzed in the field using Hach test
kits. (l%c~ 1992).

The parametersmeasuredbyANL includednitrate,chloride,sulfate,o~gen isotope ratios in water, carbon
isotope ratios in DIC, carbon isotope ratios in TCE, and chlorine isotope ratio analysis of TCE. The anions
(nitrate,chloride,sulfide)were analyzed by ion chromatography using a Dionex system. In additio% a gaseous
exhactiontechnique was utilized to measure gas phases of D.O., COZ,hydrogerqmethane, nitxoge~ and argon.
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Table 5. Parameters and reporting limits for the NA study

Parameter I Media la orting Limits !

HvdrotJen Gas 0.22 tmm

Methane Gas 0.1 Ilum

Amen Gas 0.018

Dissolved (lxvmn Gas 0.1 mm

Methane Gas 0.001 IIDm

Nitromn Gas 0.013 mm

Nitrate Nitromn Water 1 mti

Ammonia Water O.10mdL

Sulfate Water 10 mfi

Hvdro~en Sulfide Water 0.01 mti

Total Iron Water 0.1 mdL

Ferrous Iron Water 0.1 mdL

DOC Water 1 mti

Alkalinity Water 1.0 mti

Chloride Water 0.1 mti

SuIfate Water 0.1 mti

TCE” Water 0.001 mdL

cis.1-2-DCE” Water 0.001 mdL

L1-DCE” Water 0.005 mg/L

Vinvl Chloride” Water 0.003 mti

Chloroethene” Water 0.005 mdL

Ethene Water 0.03 mdL

Ethrme Water 0.03 mti

BTEX” Water 0.005 mti

%rC Water 25 DCi/L
PH Water NA
Temperature Water 1°F
D.O. Water 0.1 mti

● The reporting limit for these compounds varies depending upon the concentration of TCE and the laborato~
doingthe analysii. The cis-1~-DCE andVC were analyzed by two methods to obtain a low quantification limit

o’xY&IIisotoPefios in water were measured using the CO, equilibration method of Kishima and Sakai
(1980). Analytical precision of the isotope ratios was 0.02 units per roil. Carbon isotope ratios in DIC were
masured afterCOzliionusingphosphoric acid (Hok et al., 1995). Analytical precision of the isotope ratios
was 0.02 units per d.

For carbon isotope ratio analysis, TCE was extracted from water samples using solid-phase
micmexhwh“on Carbonisotoperatiosin TCEwerethenmeasuredby gas chromatography-combustion-isotope
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ratio mass spectrometry using a VG Optima system. Analytical precision of the carbon isotope ratios ranged
from 0.03 to 0.08 units per nil.

For chlorineisotoperatio analysisof TCE, the TCE was strippedfrom the water using a vacuum extraction
technique (Holtet al., 1995). TCE was thenseakxl in apyrex combustion tube with CUOand eombusted at 550°
C for two hours, following the method of Holt et al. (1997). Combustion products included CUC1,that was
distilled away from the residual CUO at 700” C and then reacted with CH~Ito produce C~ Cl. C~ Cl was
purified by cryogenic distillation and then introduced into a VG Prism Series II gas-source isotope ratio mass
spectrometer. Analytical precision of the chlorine isotope ratios ranged from 0.02 to 0.05 units per roil.

Volatilecompmds were analyzed by LMUS using RCIUl method 8260, purge-and-trap, with a Hewlett
Packard gas chromatographhnass spectroscopy, model 5790, with a megabore 0.53 x 60 m capillruy column.
The quantification limit for the undiluted water samples is 0.001 mg/L for TCE. Samples with elevated levels
of TCE will have a higher quantification limit for the other VOCS analyzed due to the need of dilutio% and this
levelwillvaxydependkgonthe TCE concentrationlevel. To obtain a lower quantification limit for cis-1,2-DCE
andVC a split samplewas sent to an onsite laboratory run by Camp Dresser McKerr (CDM) for analysis using
a purge-and-trap gas chromatographywith a electrolytic capture detector following EPA Method 8010. A
quantification limit of 0.001 and 0.003 mg/L was obtained for cis-1,2-DCE and VC, respectively.

~cwas mmsuredby LMUS using a modified EPA Method 900, liquid scintillation ecnmting,following
methylethylketcmeextraction. The quantification limit for ‘Tc is 25 pCi/L.

4. QUALITY ASSURANCWQUALITY CONTROL

AUsampling~ormed in accordancewith medium-specificproceduresfollowed the PGDP Environmental
Restoration and Enrichment Facilities Field Operations Procedures Manual (MMES, 1993). These procedures
are consistent with the LMES Environmental Surveillance Procedures (Kimbrough et al., 1990) and the EPA
Region IV Standard Operating Proecxluress.

4.1 GROUNDWATER SAMPLING

Field quality control (QC) sampling was conducted to check sampling analytical accuracy and precision
for both laboratory and field analyses of collected samples. Three different types of field QC samples were
collected during implementation of the investigation trip blanks, field blanks, and field duplicates. One well,
MW262, was sampled in duplicate.

A tip blank consisted of a sealed container of ASTM Type II water prepared in the laboratory. The trip
blank traveledwith samples collectedin the field and was transported to the Iaboratmy for VOCS analysis. Trip
blanks are used to ident@ contaminants, specifically VOCS, originating during transport of the samples from
the field. One trip blank accompanied each cooler of samples to the field laboratory.

Afield blank consistedof a sealed container of ASTM Type II water that traveled with the sample bottles
into the field, One fieldblank was collectedduringthe course of the study. The field blank consisted of a 40-mL
VOA vial filled with deioniml water in the laboratcxy. The vial was taken to the field where the cap was
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removedfor a briefperiod and replaced. Each vial was properly labeled and returned to the field laboratory for
analysis.

Afield duplicatewas collectedalongwith a fieldsample andplaced into a separate set of containers labeled
with a difkent samplenumber. One fieldduplicatewas submitted “blind” to the laboratory and used to indicate
whetherthe field samplingtechniquewas reproducible and to ensure the accuracy of reported laboratory results.

Field documentation maintained throughout the investigation consisted of various types of documents
includinga site logbook field Iogboolqsample labels, sample tags, chain-of-custody forms, and field data sheets.
Sample identification numbering, and labeling was petiormed in accordance with PGDP Field Operation
Procedure CP4-ER-SAM2001. Field documentation cotiormed to PGDP CP4-ER-A1 101. Additionally,
comparisonswemmadebeisveendata collectedin this study (Appendix A) and historical data for the same wells
(Appendix B) with no notably discrepancies.

4.2 ANALYTICAL PROTOCOL

The CDM onsite gas cbromatograph was calibrated using standards of 5, 10,20,40, and 80 ppb using a
correlation coefficient of 0.995 or greater. Cis-1,2-DCE and VC samples were analyzed undiluted. The
following laborato~ QC samples were rum laboratory duplicate, Iaboratmy blanlq and mntinuing calibration
check. Laboratory quality control criteria followed those specified in KY/EM-l 10, Rev. 1, FieldLaboratory
Quality Assurance Plan.

5.0 DISCUSSION AND RESULTS

5.1 GENERAL GROUNDWATER GEOCHEMISTRY

Thegeneralgroondwater characteristics for both plumes as measured in this study are: pH, 5.7- 6.8; EIL
+120 to +280 mV, D. 0.,1.0- 7.9; bicarbonate,99-351 m@, chloride, 3-120 mm, sulfate, 5.5-115 mg/L;
nitrate,<0.5-50 m@, total iron< 0.3 -7.0 m@, hydrogen sultide (H$), <0.01-0.04 m~, and ammoni~
<0.1 n@L (AppendixA). The D.O. and Eh values are consistent with an aerobic aquifer system. Background
D.O. levels were measured at 3.1 and 4.9 mg/L. However, there maybe micro environments of oxic-limited
conditionswithin the RGA such as near MW255, which exhibited a D.O. value of 0.7 mg/L. Similar conditions
may exist in the UCRS as demonstrated by a D.O. level of LO mg/L at MW187. Micro sites capable of
supporting strict anaerobes were postulated for an aerobic column experiment evaluating TCE degradation
(Enzien et al., 1994); similar editions seem plausible for aquifer systems.

Clausenet al. (1993 and 1995a) previously discussed the low D.O. levels at MW187, as well as elevated
cis- 1,2-DCE and VC levels as compared to TCE, which were postulated to be suggestive of an anaerobic
environmentsuitablefor dechlorination of TCE. Historical reeds indicate this area was used as a fire training
ar~ and an incinerator was also located nearby (DOE, 1997). These activities may have resulted in a suitable
carbonsourcefor auaerobicmicroorganisms present at the site to utilize. Electron acceptor reactions require an
energy source for the degradation of the chlorinated aliphatic organic compounds. However, microbiological
activitydoesn’tnecessitatethe reductionof a contaminantand may explain why other UCRS wells at PGDP don’t
exhibit my specificdegradationof TCE, As discussed in Section 2, microbiological activity can occur in aerobic
as well as anaerobic conditions or change an aerobic environment to anaerobic one. The microbiological
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reductionof a contaminmt is dependenton a number of geochemicrdparameters which act as energy sources and
nutrients.

ElevatedC02 levelsin RGA groundwater samples suggests biological activity is present in the RGA and
is resulting in the consumption of oxygen and generation of COZ The latter may occur by oxidation of natural
soil organic_ abioticprocesses,or by both. A plot of oxygen versus bicarbonate indicates D.O. decreases
as bicmbomdcincreases(Figure8). Furthermore, pH values for the RGA are slightly acidic even in background
locations. A plot of D. O versus nitrogenindicatesa loss of oxygeq presumably via microbial respiration (Figure
9). Groundwater without microbial activity would plot within the temperature indicator field. All of these
indicatorssuggest aerobicmicrobiologkd activity. However, not all microorganisms are capable of degradation
of TCE.

The presenceof D.O. in excess of 1 mg/L indicates metabolic processes may be nutrient limited or active
replenishmentof oxygenatedwater is occuning or both. Previousage dating of the RGA at the Northwest Plume
using tritiundheliumtechniquessuggestedvery old “pre-bomb” water or very young groundwater (Clausen et al.,
1995a). The previous age dating results, combined with this study, suggest the RGA may cm.sist of recently
recharged water. This observation appears to conflict with the site Iithology, i.e. relatively low to moderate
permeability clays and sand lenses with hydraulic conductivities in the rangeof104 to lF crnh. However,
presence of fkactures wuld be an avenue allowing for rapid recharge of groundwater. Clausen et al., 1993
postulated fractures may play an important role in contaminant transport at PGDP. Furthermore, Laase and
Clausen(1997) conducteda modelingexercisewhich indicated industrial recharge from leaking utili~ lines may
play a role in contaminant transport.

5.2 CONTAMINANT GEOCHEMISTRY

The contaminant chemistry profile within the Northwest and Northeast Plumes is reported in Clausen et
al. (1993 and 1995a)and DOE (1996). &reported in Clausen et al. (1995a) the concentration of TCE and ?I’c
within theNorthwestPlume declineswith distance and may suggest steady-state conditions based on eight years
of monthlyto quarterlydata However, data from wells MW66, R2, andR113 (not reported) located within the
coreof theNorthwest plume exhibited increasing concentration trends for TCE starting in 1994 (Figures 2, 10,
and 11). Monitoring wells R2 andR113 are located near the center of the Northwest Plume where it intersects
OgdenLandingRoad (Figure2). The intra-wellincreasingconcentrationtrends suggest the core of the Northwest
Plume is migrating northward. Based on current flow velocities, 1.3 fllday, TCE levels greater than 5 mg/L
shouldreachthe northernextraction well field within five years. Furthermore, TCE and ~c levels in excess of
10 mg/L and 2500 pCi/L, respectively should reach the northern well field in ten years. However, a factor
complicatingthe analysisare two extraction well fields in the Northwest Plume which began pumping in the fall
of 1995. All other wells located in the Northwest Plume exhibit no increasing or decreasing contaminant
concentration trends, although the wells do exhibit seasonal changes (Clausen et al., 1993 and 1995a). As
discussed in Section 2.3, the distal portion of the Northwest Plume has stab- however the hotspot has not
reached equilibrium. Monitoring wells within the Northeast Plume (most were installed in 1995) have an
insticient sampling record to make a similar evaluation of concentration through time.
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Figure 8. The relationship of dissolved oxygen to bicarbonate
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Figure 9. The relationship of dissolved oxygen to nitrogen
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Figure 10. The level of TCE and 99Tc within the Northwest Plume at
MW66 over time
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Figure 11. The level of TCE and 99Tc within the Northwest Plume at R2 over time
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Cis-1,2-DCE was detected in a number of RGA wells. Spatial mapping of the data indicates a general
declinewith distance from the source. However, the geochemical parameters to be discussed in Section 5.5 are
not consistentwith active anaerobic biodegradation of TCE. There is a lack of later stage degradation products
(VC, ethene, ethane, and chloroethane) which are usually associated with anaerobic biodegradation (Appendix
A). Furthermore,cis-l@CE is not a constituent~ical of aerobic degradation of TCE, as discussed in Section
2.2.3. Thus, the presence of low levels of cis-1,2-DCE,
<0.01 mg/L, may suggest very limited anaerobic degradation.

5.3 ISOTOPIC GEOCHEMISTRY

Isotopic composition is reported in per mil deviation from an isotopic standard reference material using
the conventional 6 notation

{2} (3= (&,=-l) x 1000

R= is the isotopic ratio e.g. (13C/12Cor 37ClF’5Cl).

The isotopic standardref-ce materials arePee Dee Belemnite (PDB) for carbon (Craig, 1957), standard mean
oceanchloride (SMOC) for chlorine (Lang et al., 1993), and standard mean ocean water (SMOW) for o~gen
(Craig 1961). Oxygenisotoperatios of water 6’80 horn PGDP range from -5.8 to -4.9 per nil. This is a fairly
narrow range compared to the typical annual range for the isotopic composition of precipitation at a given
continentallocation For example, the annual range of 6180 values in precipitation at Chicago, IL vary from-19
to-2 per mil (Dansgaar4 1964). There is no obvious systematic spatial variation of the 6180 values in PGDP
groundwater, and therefore no indication of isotonically distinct recharge sources for the RGA at the site.

There are few published data for stable isotope ratios of chlorinated solvents. Van Warmerdan et al.
(1995) show a range of &3Cvalues from -37.2 to -23.3 per nil and a ti37Clrange from -3.5 to +6.0 for samples
of perehloroethylene,TCE, and trichloroethane from various manufacturers. Holt et al. (1997) provide a range
of 6*3Cvalues from -58.1 to -24.1 per mil and a range of 87 Cl values from -2.9 to +1.6 per mil for eight
chlorinatedsolvents. The TCE samples collected at PGDP by ANL for isotopic analysis proved problematic for
carbon isotopes due to unanticipated high levels of COZthat interfered with the analysis; insufficient sample
volume remained for re-analysis. The ANL sampling procedure has been subsequently improved to allow for
the separationof TCE from dissolved C02, but resampling was not performed for this study. However, carbon
isotope ratios of TCE samples at PGDP weredeterminedby gas chromatography-combustion-isotope ratio mass
spectromebyusing an alternatemethod whichrequiressubstantialless sample volume and yielded results ranging
from -30.4 to -26.7 per nil. These &3C values for TCE were obtained from Memorial University using an
untested samplingmethod (in crimp-seal EPA-type headspace vials) and therefore should be used with cautio%
because of the possibility of isotopic fractionation by interaction with the cmtainer materials. The data is not
considered fhrther in this report.

Carbon isotope ratios of dissolved inorganic carbon (DIC) at PGDP were measured using a phosphoric
acid liberation method (Holt et al., 1995). The resulting N3C DIC values range from -15.4 to
-20.0 per @ and decrease with increasing bicarbonate concentrations (Figure 12). This relationship indicates
bicarbonate may be derived from microbial COZproduction horn organic material in the aquifer having a
relatively low r313Cvalue near -28.0 per nil.
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Chlorine isotope ratios of TCE (537C1)and dissolved inorganic chloride were determined by the method
of Holt ct al. (1997). The resulting 637C1values range from-LO to +2.0 per mil for TCE and +0.3 to +1.4 per
mil for chloride. Microbial activity and possible TCE degradation is suggested by the negative correlation of
D.O. with 337C1of TCE (Figure 13). As the D.O. level decreases the378 Cl of TCE increases suggesting
consumption of oxygen by bacteria and reduction of TCE. As TCE is redu~ Cl ions are liberated by the
breakage of the chemical bonds. Furthermore, a plot of normalized b37Clof TCE versus normalized TCE
concentration shows increasing 637CIwith decreasing TCE cmcentrations, which is consistent with isotopic
fiuctionationcausedby TCE degradation (Figure 14). Two populations are evident and the group with 837C1of
TCE greater than 1.5 per mil are all from wells located along the periphe~ of both plumes, whereas the group
with 637C1of TCE values less than 1 per mil are all from wells located within the centroid of the plumes.
Cmrespondingly,the concentmtionof TCE within the centroid of the plumes is higher than along the periphe~.
The results suggestthatmost degradation of TCE is occurring along the periphery of the plumes, but not within
the hotspoti The variationin chlorideisotope ratios could also be explained by changes in the isotopic signature
of the sauce with time. Howeva, this would seem to be a rather fortuitous occurrence. Further information can
be gleanedtithe 8nCl values of TCE by comparing them with 637C1of dissolved inorgauic chloride. (Figure
15). The 637C1value of dissolved inorganic chloride in the representative background well (MW-194) is +1.1
per nil. Water samplescollectednear the sourceof the plumes show a significant contribution of chloride having
relatively low 637CIvalues. As the plume is dispersd the relative contribution of TCE-pmduced chloride is
small compared to the background chloride.

5.4 GASEOUS GEOCHEMISTRY

Hydrogen data for PGDP groundwater contraindicates anaerobic reduction of TCE. Hydrogen was
measmcdby ultrasonic gaseous extraction at ANL using the method of Holt et al. (1995) with a detection limit
of 0.22 nM. Hydrogenwas sampledfrom wells in both plumes and was reported to be below the detection limit
for all samples. Di.iTerentanaerobic reduction processes give rise to different hydrogen levels (Lovley et al.,
1994). Chapelleet al. (1995) describe how the rate of hydrogen production and consumption can be utilized as
a single indicator of the reductive microbial mechanism. Typically, hydrogen concentrations less than 0.1 nM
are indicativeof nitrate reductionin anaerobicgroundwater(Lovleyand Goodw@ 1988). Furthermore, hydrogen
conwntrations in the 0.1 to 0.8 nM range are indicativeof Fe (III)reduction (Chapelle and Lovley, 1992). Sulfate
reduction is indicated by hydrogen concentrations in the 1.0 to 4.0 nM range and methanogenesis by hydrogen
in the 5 to 25 nM range (Vrobksky and Cha@le, 1994). To test the hydrogen analysis, a comparison was made
with the typical approach of evaluating electron acceptors.

.

53 EVALUATION OF BIODEGW4DATION

A comparisonof elcztmn acceptorresuks againstscreening criteria developed by Wiedemeier et al. (1996)
suggests anaerobicbiodegradationis not an NA process in the Northwest and Northeast Plumes. The screening
criteria followed were presented in Section 2.4. Screening results yielded a value of (-l), strongly suggesting
anaerobicbidegdation is not ocmrring in the RGA (Table 6). The wells located in the most concentrated part
of the plumes used fkr the analysii includeMW66, MW233, MW248, and MW262 in the Northwest Plume and
MW108, MW155, andMW255 in the Northeast Plume. Background wells used for comparison were MW103
and MW194. None of the indicators usually associated with anaerobic processes; e.g., elevated ferrous ire%
sulfide, methane, COZ,or hydrogen was detected or significantly above background levels (Table 6).
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Figure 13. The relationship of dissolved oxygen to 1337Cl of TCE
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Figure 14. The relationship of normalized 637C1 of TCE to normalized TCE concentrations
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Figure 15. The relationship of 837C1 of TCE to 837C1 of dissolved inorganic chloride
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5.5.1 Methanogenic Processes

The current study did not indicate the presence of methane in any PGDP groundwater samples; the
detection limit was 0.002 mg/L (Appendix A). The absenee of methane appears to indicate a general lack of
methanogenic microbial activity within the plumes. Methane is an indicator of metbanogenic microbial
activity, although it may also be consumed by methanotrophic miemorgauisms. Chapelle et al. (1995) point
out methane may be transported away from areas of production by groundwater flow. However, methane was
not detected in any downgradient wells within the plumes. The next dominant electron acceptor reaetion is
sulfate reduction.

5.5.2 SuIfate Reduction

Sulfate reduction identification ean be less clear than a methanogenic evaluation due to the possible
precipitation of sulfides. In the sulfate reduction reactio~ sulfate is consumed and hydrogen sulfide
produced. Along the flow path of the Northwest Plume, sulfate concentrations are unchanged (Table 7 and
Figure 16). Similarly, the hydrogen sulfide data ideates a lack of accumulation along the groundwater flow
path for the Northwest Plume (Table 7 and Figure 16).

As can be seen in Figure 17, the sulfate data for the Northeast Plume is less definitive. Sulfate appears
to be slightly elevated in both plumes as compared to the background wells MW103 and MW194 (Figure
18). Elevated sulfate exists at MW108 and MW255 in the Northeast Plume as compared with MW155
located at the source. Figure 17 and Table 8 indicate sulfate levels decline along the flowpath. However,
hydrogen sulfide data is not supportive of the sulfate results and does not indicate an increasing concentration
trend with distance (Tables 7,8, and Figure 18). However, as pointed out by Chapelle et al. (1995) patterns
of elecfron acceptor consumption and production are not always definitive. Plummer et al. (1990) report
sulfate replenishment in some aqtier systems from mineral sources and Chapelle and Lovley (1992) and
McMahon et al. (1992) report similar occurrences from confining bed pore water. Furthermore, dissolved
sulfides readily precipitate from solution in the presence of metals (Chapelle et al., 1995). For this reaso~
Chapelle et al. (1995) rely on hydrogw an intermediate anaerobic microbial metabolic product. Nitrate
reduction is a possible mechanism for consideration at the PGDP site based on the hydrogen results.

553 Nitrate Reduction

Nitrate levels for both groundwater plumes appear elevated as compared with the background wells
MW103 and MW194. Nitrate reduction is characterized by a decline in nitrate-nitrogen along the flow-path
of a plume with eonemnitant increase in dissolved nitrogen levels. The data for the Northeast Plume clearly
indicates a lack of nitrate decline (Table 8 and Figure 19). Nitrogen levels in the Northeast Plume are
consistently around 20 mg/L with no increasing or decreasing trends evident. Well MW1OOindicates an
elevated level of nitrate-nitrogen as compared to upgradient wells. However, agricultural fields, typically of
m-lie directly upgradient of MW1OO. The application of nitrogen fertilizers is suspeeted to be the source
of the nitrate in the well. In the Northwest Plume, nitrate levels downgradient of MW262 appear to deeline
with distance. However, MW155 located at the presumed source of the plume has relatively low levels of
nitrate. The decline of nitrate levels as au indicator of nitrate reduction are not consistent with the nitrogen
and hydrogen data (Table 7). Richards (yersonnel eommunicatio~ 1997) indicated a known release of nitric
acid occurred in a field to the east of the C-404 landfill, which is upgradient of MW262 and downgradient of
MW155. Routine monitoring well data from UCRS wells in this area seem to substantiate the nitric acid
release. Nitrate concentrations in MWs 170, 171, and 172 have been reported in the 100’sof ppm.
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Table 6. Comparison of site specific geochemical parameters against a biodegradation screening
protocol developed by Wkdemeier et al. (1996)

Analyte Concentration Range in Most points Awarded
Contaminated Zone

D.O. 1.0 to 7.9 mg/L -3

Nitrate 7.5 to 50 mg/L o

Iron (II) <O.lto O.2mg/L o

Sulfate 10 to 30 mg/L o

Sulfide < ().()1mg/L o

Methane <0.002 0

Eh +120 to +460 o

DOC lto2mg/L o

Temperature 15.0 to 16.7 “C o

Carbon Dioxide (< 2Xbaekground) o

Alkali@ 99-223 mg/L (< 2X background o

Chloride 25-90 mg/L (2X background) 2

Hydrogen <0.22 nM o

BTEX ND o

1,1-DCE ND o

cis-1~-DCE e 0.001 to 0.057 mg/L o

Vc <0.003 mg/L o

Ethene4Mhane <0.03 mg/L o

Chloroethane ND o

Total points Awarded -1
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Figure 17. Comparison of redox sensitive parameters along the groundwater flowpath for
the Northeast Plume Northeast Plume
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Figure 18. Plan view representation of sulfate levels within the RGA
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Table 7. Concentrations of redox sensitive parameters h the Northwest Plume

well & so, I-IJ CH, Fez+ NO~
nM mglL mglL mglL mg/L mglL

155 I <0.22 I 10 I <0.01 I <0.002 I <0.1 I 9.0

262 I <0.22 I 10 I <0.01 I <0.002 I <0.1 I 50

66 1<0.22 I 10 1<0.01 1<0.002 INA I 35

248 I <0.22 I 10 I <0.01 I <0.002 I<0.1 30

233 I <0.22 I 15 I 0.02 I <0.002 I 0.1 I 7.5

146 <0.01 <0.002 <0.1 15

H-=-l
5.9 I 16.250 I

NA - not analyzed

\

Table 8. Concentrations of redox sensitive parameters in the Northeast Plume

IIWell Hz
nmol

k--l-=-
1108I ‘0.22

3=
255 <0.22

124 <0.22

193 <0.22

100 <0.22

NA - not analyzed

so, 13$ CH, Fe2+ NO~ D.O. Distance from

mglL mgiL mg/L mgiL mgiL mg/L source (ft)

10 <0.01 <0.002 <0.1 9.0 5.6 0

25 <0.01 < ().002 ().1 9.3 4.0 1575

30 <0.01 -=0.002 <0.1 6.8 1.0 4075

10 0.04 <0.002 <0.1 6.1 3.3 6500

9.5 <0.01 <0.002 <0.1 0.7 3.6 7500

7.9 <0.01 <0.002 <0.1 20 5.6 14,400
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l?i~re 19. Plan view representation of nitrate levels within the RGA
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Additional evidence for the lack of denitrification is the comparison of dissolved gases argon and nitrogen in
groundwater(Figure20). Insignificant amounts of denitriiication are occurring the data points would fall far to
the right of the temperature indicator field. Figure 20 also suggests recharged water had a temperature of
approximately10”C andmay have incorporatedexcessair in the process. Thus, nitrate reduction does not appear
to be supported by the available data for PGDP. The final terminal electron acceptor reaction possible for the
reduction of TCE is iron reduction.

5.5.4 Iron reduction

Total iron and ferrous iron measurements were made in the field with Hach calorimetric methods (Hac~
1982). Ferric ironwas calculatedby subtracting ferrous iron from total iron values. The resulting data indicates
the dominant iron speciesto be tic. It seems reasonable that the dominant form of iron is ferric with the likely
speciesbeingFe (OH)3 Geochemicalmodeling analysis using data from the Northwest Plume resulted in ferric
iron being identified as the dominant format PGDP (Clausen et al., 1993). Lovley and Phillips (1986) have
documentedthat tic iron can be bioavailable and that ferric iron reduction can be an important mechanism for
organicmatter decomposition. However, as reported by Lovley et al. (1989), the iron reduction reaction results
in accumulationof faous iron whichis not evidentin eitherplume. In compariso~ Eh/pH measurements plotted
on a pH-potential diagram for iron suggest the dominant iron species to be ferrous. Previous work by Clausen
et al. (1995a) indicatmtic iron is the stable species. However, as mentionrxl in Section 1.6, Eh measurements
have fiequentlybeen questioned in the literature due to the non-specificity of the redox couple being measured.
The currentEh data was not correotedfor temperature, which would result in a positive shift from the ferrous to
tic iron field (Figure21). Ferrous iron couldreactwith sulfidesaudbe precipitated out of solutiou but the data
generallyindicatenegligiblesuliide concentrationsin the groundwater(Tables 8 and 9). Thus, all of the available
evidencesuggests ironreductionis not an activemechanismfor the reductionof TCE. Lovley and Phillips (1986)
report ftic iron must be in a form bioavailable for the reaction to occur. The iron reduction reaction as well as
the other reductive processes produce chloride. Chloride is produced through the dechlorination of organic
chlorinated compounds.

5.5.5 Chloride Production

Another lineof evidencefor the intrinsicbioremediationof TCE is increasing chloride concentrations along
the flow path of the plume. For every mole of TCE completely dehalogenated three moles of chloride are
produced. Figure 22 appears to indicate a possible increase in chloride levels along the flow path of the plumes.
More eviden~ is that chloride levels in both plumes are elevated in comparison with the two background wells
MW103 and MW194 (3 and 20 mg/L chloride, respectively). Roughly, chloride levels in both plumes are three
times the background levels, which is consistent with the stoichiometry for TCE reductive dechlorination.
However,an analyticalanalysisindicatesthe givenconcentration levels of TCE in the plume, coupled with a flux
rate calculatedin Section5.7.1, wouldyield 10m#L chloride produced. Given background chloride levels range
from 3 to 20 m#L, the productionof chloridevia reductivedechlotion is likely to be masked and indiscernible
from natural or other anthropogenicsourcesof chloride. Figure 23 shows the relationship of chloride to TCE and
the expeoted trends for dilution and dechlorination of TCE. The increasing chloride levels with declining TCE
supports both dilution and intrinsic bioremediation of TCE. However, the previous discussion of electron
acceptors eliminates reductive degradation processes as a mechanism for the dechlorination of TCE and
productionof chloride. Thus, the production of chloride could possibly be the result of an aerobic cometabolic
process.
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Figure 20. The relationship of argon to nitrogen
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Figure 21. Potential-pH diagram for iron
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Figure 22. Plan view representation of chloride levels within the RGA
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Figure 23. The relationship of chloride to TCE
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However, no compelling geochemicrd evidence supports the reductive dechlorination of TCE via microbial
processes due to the absence of an energy source such as organic matter, methane, toluene, etc. Even if these
energysources are available, less than one percent of the energy flow is directed to cometabolic degradation of
TCE @helps, personal cmnrmmicatioL 1997). Several possible hypothesis for the incongruig of data are
presented in Section 6.

5.6 RADIOCHEMISTRY

Unlike the previous discussion of TCE being amenable to biological dechlorination%no known biological
processes can be found in the literature for the destruction or removal of ‘Tc from groundwater. Since the
reactivityof ~c is redox sensitive, an attempt was made to measure Eh in this study. The data from this study
was plotted on a potential-pHdiagram(Figure24) modified from Allard et al. (1979) and Paquette et al. (1980).
All of the samples fall in the region of TcO~ which is in the Tc (VII) redox state and is referred to as the
mew anion. This resuk is consistent with work by Gu et al. (1994) Clausen et al. (1995b), and GUrind
Dowlen (1996) specific to the PGDP site, indicating the likely form of ‘TC is as the pertechnetate anion.
Additionally, WC is present off-site as far as 3.1 miles from the source area within the Northwest Plume
indicating~c is in a verymobile state. This was confirmed by the work of Gu and Dowlen (1996) which found
no measumblesorption of ~c onto RGA lithologic material. Thus, there is little evidence for the reduction of
?I’c levelsthroughprecipitationor sorption The long radioactive decay process for ‘Tc, as discussed in Section
1.6,precludesthis mechanism as an important means for the reduction of ‘Tc. Therefore, through a process of
elimhation the dominantmechanism for NA of ‘Tc within the RGA is through advectiom dispersion dilutiou
and possibly diffusion. EPA (1997) suggest the presence of an unreactive co-contaminan~ such as ‘Tc, maybe
used to evaluate the rate of biodegradation.

5.7 QUANTIFICATION OF NATURAL ATTENUATION

As pointedout by (Jacobs, 1997), the presence of ‘Tc, an unreactive contaminant with TCE potentially
couldbe used to evaluateTCE biodegradation rates. However, the utilization of this approach requires no other
attenuadngprocesses to be active within the aquifer, except for biodegradation. The potential for absorption of
TCE onto the aqtier matrix raises the question of the appropriateness of this analytical analysis method for
PGDP. However,anotherapproach is possible looking at the flux rates through a given cross-sectional are%as
well as simple geochemical modeling.

5.7.1 Northwest Plume

Clausen et al. (1995a) calculated the annual mass flux of TCE through a cross-sectional area of the
NorthwestPlume at the DOE propertybounchyyielding a value ranging from 18 to 32 kg/year. This calculation
is all inclusive for the NA mechanisms, and thus includes biological as well as non-biological processes. The
DOE property boundaxy is approximately 6000 ft from the source are%C-400, following the centerline of the
plume. The calculation was based on the equation:

{3} Q=@

where Q = volume of contaminated water,
q= intrinsic permeabili~,
A = area of contaminated water.
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Figure 24. Potential-pH stability diagram for 99Tc
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J@lw@3*~ “OIISwithin the cross-sectional area and knowing the groundwater flow velocity allows
for a calculation of flux. In all of the flux calculations a porosity of 0.25 and a flow rate of 1.3 fthy was
assumed (McCQnne~ 1992 and Clausen et al., 1995a). Similar calculations can be pdormed for a cross-
sectionalareaof the Northwest Plume at the plant fence boundary, near Ogden Landing Roacl and the northern
extraction well fiel~ at distances of 3000,8800, and 11,500 from the source zone, respectively (Table 9).

Table 9. Comparison of flux rates within the Northwest Plume

Location Flux Rate TCE Flux Rate Wrc Flux Rate Distance from
(lu4vr)

.
DC*) Wc (U$zlvr) source (ft)

Plant Perimeter Fence 16 0.4 80 3000

IDOE Proper&
I

25
I

0.5 100

I

7000
Boundary

Ogden Lauding Road 2.4 0.4 80 8800

Northern Extraction 0.1 0.3 60 11,500
Well Field

The data used for these calculations were presentated in Clausen et al. (1995a) from drive-point profile
sanmles. Thesecahlations indicatethe flux of TCE acrossa givencross-sectional are%generallv decreases with
dis&nce from the source area. A TCE flux rateof 16 kg/y&r was calculatedat the plantpeketer fence, 25
lqyjearattheDOEprop@yboundq, 2.4 k&r atOgdenLandingRoaL and0.1 kg/yearat the northextraction
well field. Between the plant fence andDOE boundarythe flux is essentially the same. Given that the iso-
concentrationcross-sections were developed from borings separatedfrom 100 to 1000 ft in the horizontal
directionandverticalsamples werecollectedon 10 II intervalsby Clausenet al. (1995a), therecould be some
potential errorassociated with the flux rates. Therefore,the flux rates presentedin Table 9 should not be
consideredabsolutevalues. Moredetailedsamplingwould reducethe errorassociatedwith the flux calculations
butthe lack of permanentmonitoringwells with theneededsamplingpoints is not currentlyavailable Forthis
reaso~ orderof magnitudedifferencesinflux rates arelikely significant but changes less than this may not
significant.

.

The flux rate of TCE appearsconstantbetweenthe plantperimeterface andDOE propertyboundary
indicating no net loss of TCE, as mentionedabove, but this may be an artifactof the availabilityof sampling
locations.A mnstantfluxsuggests the activeattenuatingmechanismsto be dilutioq dispersion and advection.
Changesin fluxfiom the DOE propertyboundaryto OgdenLandingRod andto the northernextractionwell

fieldaresignificant Thepossiiblemechanismsactivein this regionandpotentiallyresponsiblefor the reduction
mflux aq sorbtiq diflbsi~ andbiodegmdation.DilutioL dispersion andadvectionarealso activeprocesses
but they don’t mntribute to a reductionin fl~ although they do contributeto a decrease in emtaminant
conmntndions. However, severalwells in this region(MW66,R2,andR113) actuallyexhibit increasingTCE
concentrations,which began in 1994, as discussed in Section 5.2. This result seems to be ecmsistentwith the
higher flux rateat the DOE propertyboundarythan at the plantfence boundary. The agreementbetweenthe
concenlradondataandflux ratessuggests the previousdiscussion of possible errorsin the flux ratecalculations
maynot be warranted.If this is true,the datasuggests a regionof elevated TCE (i.e. a slug release of TCE) in
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relationto the overallplume. Since,the flux of TCE is unknown upgradient of the plant fence boundary, ik.rther
attempts at explanationof this phenomen are not possible. A lack of suitably located wells perpendicular to the
plume axis prevents an analysis of flux rates between the plant fence boundary and the source.

Theoverallfluxof acontamhnt at several locations within a plume is importanc but for a definitive NA
analysis the wmponents contributing to a decline in flux must be known. Sorbtion and diffusion rates should
be consistmtthroughoutthe aquifer but may vary due to differences in Mhology. The overlying and underlying
units in contact with the RGA tend to be finer and consist of clay towards the Ohio River, and coarser back
towards theplantsite. Additionally,sorbtion is concentration dependent and nonlinear (Curtis et al., 1986; Ball
andRob@s, 1991; AlldGuget al., 1996). However, since field data are lacking for diffusion and sorbtion of
TCE, they will not be discussed finther and are assumed to be constant for this analysis.

As mentioned earlier,an assumptionwas madethat sorbtionanddiffusion areconstantthroughoutthe
plume. Withoutspecific studies these two parameterscan not be individuallyquantified. Giventhe available
&@ itmaybepossible to separateout the contributionof biodegradation fromthe otherparameter; dilutiou
disperio~ advectim micq andsohtion. A geochemicalmode~ BioScreenm, was utilized to calculatewhat
percentageof theTCEreductioncouldbe attributedto biological processes. Althoughthis particularmodel was
developedfor evalautingreductiveprocesses for petroleumhydrocarbons,(Weidemeieret al. (1997) point out
it can be used for chlorinatedsolvent reductiveprocesses if the resultsareinterpretatedwith caution. Inputof
sitespecificpammetem,calibratingto the knownplume leng@ and assuming a TCE loss of 55,000 kg resulted
in a determination that less than 10 percent of the reduction in TCE flux may be accounted for by biological
processes. If the overall flux rate for each cross-section is normalized to a constaut cross-sectional area at the
DOE property boundary, the contribution of dilutio% dispersio~ and advection can be separated out assuming
the rate of difhsion and sorbtion is constantthroughout the aquifer. The analysis yields that dilutio% dispersio%
and advection account for approximately 90 percent of the observed decline in concentrationlevels in the
NorthwestPlume. Therefore,sorbtion and dithssion likely account only for a few percent of the total attenuation
variable.

From the above discussio~ ten percent of the reduction in TCE levels can be attributed to biological
dcshwtiveprocesss. Therefw, betweenthe DOE property boundaxy and Ogden Landing Road 2.3 kg of TCE
is being dechlorinated on an annual basis and 0.23 kg between Ogden Landing Road and the North Extraction
Well Field. Clausen et al. (1995a) estimated that approximately 3200 to 4700 kg of dissolved TCE could be
accountedfbr in the Northwmt Plume. Assuming an annual 3 kg rate of TCE destruction and reliance solely on
bidegdatiw it would takeinexcess of several hundred years for all of the TCE to be detroyed by biological
processes. Another way to look at the destruction rate of TCE is through half-we calculations.

The reduction of TCE flux rates allows for a calculationof the half-life of TCE. Forthis analysis it is
assumedthedecliningflux rateis solelyaresultof biodegradationwith sorptionandMTusionprocesses ignored.
TheNorthwestmnhdmnt plumebehveenthe northandsouthwell fields has a one porevolume flush out rate
of 10 yearsusing a flow velocity of 1.3 tiday (Laase andClause%1997).
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The following equation can be used to calculate the biodegradation rate constanc

{4} K= I/tin (a ([a-x]))

K= biodegradation rate const.an~
t= time,
a = initial flux rate,
x= change in flux with time,
n = reaction order, a value of 1 is assumed for fist order reaction.

Using quation4, the biodegradationrate of TCE intheNorthwest Plume varies from 2.6 x 10-2to 7.4 x 10-2yr-’.
It shouldbe kept rnmin~ this calculation ignores sorbtion and diffbsion. Although these mechanisms may only
accountfbr a &v pemmt of the total NA process, they could have impact on the calculated biodegradation rate.
Ifit wempossible to factor in sorbtion and di.lYusio%the net resuk would be a lower biodegradation rate with a
concomitant increase in half-life. In comparison Barrio-Lage et al. (1986) determined a laboratory anaerobic
biodegradationrate of 5.4 x 103yrl andHoward et al. (1991) measured a value of 4.19 x 10< WI for hydrolysis
of TCE. Once K is calculated the half-life of TCE can be calculated using

{5} ~n= In(C/C) /K

C = initial TCE flux rate
CO=ilnal flux rate

The corresponding TCE half-life in the Northwest Plume between the DOE prope~ boundary on the northern
ex&actionwellfield is greaterthan 25 years. In comparison laboratory half-lives for TCE have been calculated;
4.5 years for anaerobic degradation @rrio-Lage et al., 1986), six months to one year for aerobic degradation
(Tabak et al., 1981), and 10.7 month to 4.5 years for hydrolysis (Dining et al., 1975). Thus, based on the
calcuMedNArate TCE concentrations, downgradient of the extraction well fields in the Northwest Plume, will
main abovethe MCL in excessof 100years, evenihough the existing containment system has cutoff the plume
from the source. For the region upgradient of the southernmost extraction well field the NA rate is irrelavent
since this region is beiig fixl by DNAPL. TCE levels will remain above the MCL until the DNAPL source is
depleted. Owing to the unwrtainity of the volume of DNAPL beneath C-400 a calculation of the time to reach
the MC~ fbrthe regionupgcadientof the southernmostextinctionwell fiel~ via NA mechanisms is not possible.

As mentionedin Section5.6, no known biological processes are available for the destruction or reduction
in toxicityor mobility of ~c. The ‘Tc results indicate no change in net flux throughout the Northwest Plume
which is consistentwith a lackof destructive or removal mechanism to reduce ~c in solutio~ e.g. precipitation
or sorbtion. Natural radioactivedecayof ?Cc is a destructiveprocess,unfortunately the half-life of ~c (210,000
years)makes this anuasuitablemechmismforNApurposes. The flux of ~c at the plant fence boundary, DOE
propeztybounday, OgdenLandingRo@ and at the extraction well field in the Northwest Plume is 0.4,0.5,0.4,
and 0.3 Ci.@ar,respectively (Table 9). Advectio% dispersio% and dilution have the net eftkct of spreading the
cross-sedional area of the plume, but the net flux remains the same since there is no destructive mechanism.
However, advectio% dispersio~ and dilution do result in a decline in WC levels with increasing distance from
the source.
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5.7.2 Northeast Plume

Similar calculations could not be performed for the Northeast Plume due to a lack of suitable sampling
points perpendicularto the plume axis at varying distances downgradient from the source. It is expected that the
conditionsand attenuatingmechansimsin theNortheast Plume are similar to those in the Northwest Plume. The
lack of signitkant geochemical difi?erencesbetween the two plumes appears to validate this assumption.
Therefore, half-lives of TCE calculated for the Northwest Plume are applicable to the Northeast Plume.

6. CONCLUSIONS

NAproccssm such as biodegradation%sorptio% dilutiou dispersio% advectio% and possibly sorbtion and
&ion are occuring in the Northeast and Northwest plumes. However, tie overall biological attenuation rate
for TCE within the plumes is not sufficiently rapid to utilize as remedial option. The mobility and toxicity of
%1’cis not beiigreducedby attenuatingprocesesswithin the Northwest Plume. The current EPA position is that
NA is not a viable remedial approach unless destructive processes are present or processes are active which
reducethe toxicity and mobility of a contaminant (EPA, 1997; I@rner, 1997; Tulis, 1997; and Wischkaemper,
1997). Therefore, active remcdiation of the dissolved phase plumes will be necessary to reduce contaminant
concentmtionsbefore anNA approachcould be justified at PGDP for either plume. Possible treatment methods
for the reduction of dissolved phase concentrations within the plumes are pump-and-treat bioagumentatio~
biostimulati~ or multiple reactivebarriers. Another possibility is the use of a regulatory instmment such as an
Alternate Concentration Limit (ACL) petition.

Biodegradation of TCE is occuring in both plumes and several hypothesis are possible to explain the
apparentconflicts with some of the geochemical data. The first hypothesis is active intrinsic bioremediation is
negligible or so slow to be nonmeasurable. In this scenario, the D. O., chloride, TCE, and isotopic results are
indicative of past microbiological reactions. It is surmised in this scenario, that when the initial TCE release
occurre~ sufficient energy sources were available for microorganisms to drive aerobic reduction of TCE, but
these energy sources were rapidly depleted. The initial degraded TCE has since migrated to downgradient
locations.

In the second scenario, TCE anaerobic degradation occurs in organic-rich micro-environments within a
generally aerobic aqtier. TCE maybe strongly absorbed to organic-rich materials in the aquifer matrix and
degraded by local Immunities of microbes, perhaps even under anaerobic conditions. Chloride, generated by
degradation in such microenvironment is released rapidly into the water, as is CO,, from respiration of the
microorganisms. TCE and its organic degradation products are retained on the aquifer mad by sorptiou and
releasedmore slowly into the groundwater. In this process, chloride produced from the microbial reaction may
become separated in the plume from the residual TCE. This may explain why the chloride isotope ratio and
dissolved TCE do not correlate with the DIC isotope ratio. The relationship between the 537C1values of TCE
and dissolvedinorganicchloride is consistent with what would be expected from the degradation of TCE, but is
complicatedby the elevatedlevels of background chloride, presumably due to agriculture practice, and complex
behavior of TCE in the aqtier.

Other key observations obtained through this study include the following

● Them is no evidencefbrthereduction of WC levels through precipitation or sorption. The dominant NA
mechanisms for WC are advectioL dispersion and dilution.
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b

Hydmgm and electronacceptorresults,when screenedwith the Wiedemeier et al. (1996) criteri% from this
study suggest a lack of TCE reduction by anaerobic processes.

Anaaobii degmdationpmcesscsareunsupported by concentration profiles of methane, sulfate, hydrogen
suMde, nitrate, ferrous and ferric ire% and D. O., along the flow path for both plumes.

Low levelsof cis-l@3CE (< 0.050 mglL), a direct anaerobic degradation product of TCE, were observed
in this study, however, later stage degradation products such as VC, ethylene, ethane, and chloroethane
were not detected. The analytical detection limits for these compounds were in the tens of ppb.

Jncmasingchlori& levelsalongthe flowpath of both plumes, comparison with background chloride levels,
as well as the isotopic&@ suggest chloride production from the reductive dehalogenation of TCE.

The negativecorrelationof D. O. with 83TC1of TCE suggests consumption of oxygen and dehalogenation
of TCE. This observation is supported by the correlations of 637C1TCE with TCE concentration as well
as i337Clof TCE with 637C1of DIC.

The classicapproachfor evaluating reductive dechlorination of aliphatic chlorinated compounds, such as
presented by Wiedemeier et al. (1997) and Chapelle et al. (1995) may not be applicable to all sites,
especially those with slow rates of biological dechlorination.

D. O. levelsthroughoutthe RGA in both contamhted anduncontaminatedregions are consistently greater
than 1 mg/L, for the most pr@ indicating aerobic conditions.

Flux calculations for the Northwest Plume suggest reduction in TCE mass maybe spatially specific
throughout the RGA.

Intrawell trendinganalysisfbrMW66, R2, and R1 13, located within the hotspot of the Northwest Plume,
indicates a statistically significant increase in TCE and ‘Tc levels, which suggests the core of the plume
is not in equilibrium.

No evidence was found for the reductionof TCEby mtive iron.

The lack of TCE degradation products was not masked by analytical dilutiou a criticism of previous
studies at PGDP.

7. RECOMMENDATIONS

Further efforts are not recommended for evaluating NA processes within the aquifer at the PGDP site.
Furthermore,microcosmstudies arenot recommendedeven though the data from this study exhibited conflicting
results in some cases. However, microcosm studies may prove usefid if a biostinmlation or bioagumentation
approach is evaluated for either plume. In this case, natural intrinsic biodegradation rates will be needed to
comparewith enginmd biomndiation rates to determine if biological manipulation is warranted as a remedial
approach.
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Further evaluationof the impact of the OhioRiver system on the RGA maybe needed to quant@ the rates
of dispersionand dihdion ifan ACL approachis selectedfor plume management. Evaluation of these attenuation
processes will require quantifying the transmissivity of the RGA in the near Ohio River area.

Also, the interaction of contaminants with the Ohio River sediments and discharge into surface water
shouldbe evaluatedto seewhat role, if any, sorptioq precipitatio~ bioremediatio% and phytoreduction may play.
Fryar (1997) has speculated that water from the RGA may intersect surface water bodies such as streams and
ponds beforereachingthe OhioRiver. A study maybe appropriate to investigate this possibility. Ifit is proven
RGA water is rechargingsurl%cewaterprior to the Ohio River the geochemical makeup of the sediments in these
surfiacewater bodies and any associated wetlands should be evaluated for possible reductio% sorptioq or
precipitation of TCE and ~c. NA processes at the aquiferhiver boundtuy may prove to be significant if the
regulatory agencies find the current contaminant levels within the dissolved phase plumes to be acceptable.

DOE should consider evaluating the applicability of au ACL petitio% which could be tied to the existing
containment systems in operation at the Northeast and Norlhwest plumes. The current size of the plumes, in
excess of 2.5 miles in length and over 6 billion gallons of contaminated water, may rule out active remedial
measures as a cost effwtive approach to plume management.
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APPENDIX A

NATUR4L ATTENUATION STUDY DATA



A33alyto MW103 (Background) MW194 (Background)

SampleNumber 5372-97 5380-97
DcpthtoWatd (ft) 60.65 23.50
specificC4mductand(Umhodcm) 209 248
Dissolvedoxygen’(mg/L) 3.7 6.1
DissolvedOxygenL(mg/L) 4.4 7.0
Temperatur&(“C) 17 16
pw (units) 6.2 5.9
Eh2(rev) i- 191 + 178

Hy&ogen’(nM’) <0.22 <0.22

Methane!@pm) < ().001 <0.001

Nitroged@pm) 27.1 26.0
Argon*@pm) 0.9 0.9
Ethane(U@.) <30 <30

Ethene(ug/L) <30 <30

1,1,1-TCA(U@) <5 <5

1,1,1-TCA(U~) <5 <5

1,1-DCA(l’@) <5 <5.
1,1-DCE(U@) <5 <5

lJ-DCE (U@) <5 <5

Benzene(u@L) <5 <5

Bromodichloromethaue(u@L) <5 <5

CarbonTetrschlori&(u#L) <5 <5

Chloroetbanc(u#L) <5 <5

cis-1,2-DCE4(ug/L) 2 <1

Ethylbcnzene(lI@) <5 <5

PCE (l’@) <5 <5

Toluene(u#L) <5 <5

trsns-12-DCE (U@j <5 <5

TCE(U@.) <1 <1

VC4(u@.) <3 <3

xylem (u@.) <5 <5

Tc-99(pCi/L) c 25 <25

DOC (m#L) <1. <1

TotalIron’(mg/L) 0.1 0.6
Ferroush-on’(m@L) 0.1 0.1
Ferriciron(mg/L)” o 0.5
Alkalinity’(m@) 124 104
Chloride(mg/L) 3 20
Nitrate(m@) <0.5 6.3
Ammonia’(m@L) <0.1 <0.1

Sulfite (m@) 5.5 7
HydrogenSuKde’(mg/L) <0.01 <0.01

13CofTCE (permil) ND ND
*3CofDIC (per‘nil) -18.4 -16.5
37C1ofTCE(permil SMOC) NA NA

NA 1.1STC1of inorganicCl (perroil)
fl18/@6 {g~f)~ -4.9 -5.8



“ResultInferredby SubtraotingFenousIron flom Total Jron
1Etimted ~ -h

zField Memumd
3Total AlkaMly asbhubonate
4Purge-and-TrapGC analysisusinganELCD detectorby CDM
ND - notdetected
BTA- notanalyzed
E-error in analysis,notenoughsamplefor reanalysis.



SampleNumber 5378-97 5377-97
Depthto WateF(ft) 30.50 38.74
SpeoilicConductamx?(Umhodml) 873 460

DissolvedOxygenz(mg/L) 1.1 10.1
DissolvedOxyged (m#L) 1.0 7.6
Temueratur&(“C) 14 17. .
UFF’hnits) I 6.2 I 6.8
Eh2(rev) I + 180 I + 380

I <0.22 I < ().22

Methane’(m#L) I <0.001 I <0.001
Nltromnl(mm) 27.5 22.1

Argonl(ppm) I 0.9
Ethylene(u#I.) <30
Etbane(u#L) I <30
1.1.1-TCAfUQ/L) I <25

I 0.7
<30—, I

-.
I

--

I <30

I <12.500—,—,—

1,1,1-TCA fUfi~ I <25 I <12.500

1.1-DCA (Ufi) I <25 I <12.500
\-g—. 1 I —,— - -

‘1.l-DCE(ua/L) I <25 I <12.500

1,2-DCE(uglIJ i <25 I c 12,500

Benzene@P/L> <25 <12.500

Bromodicbloromethane@dL.1 I <25 I <12.500
CarbonTelrachloride(ug/L) <25 <12,500

Chloroetbane(u&) <25 <12.500

ck-1~-DCE4 (u@.) 84 130 –

Ethvlbenzne (Us) <25 <12.500

.—g—, I —- 1 _—, - --

I <25 I <12.500

Toluene(ug/L) <25 <12,500
trans-12-DCE (UJ#L) <25 <12,500”

TCEhlfi) 490 180000
VC4(u#L.) <3 <3

Xylene (ug/I.J <5 <12,500

Te-99 (pCi/L) <25 PJA

DOC (mg/L) 4 2

Total Ironz(m@) 5 1.2

FerrousIron’ (mg/L) 0.2 <0.1

Ferric Iron (m~)” 4.8 1.2
A 11.,.1 :..%.,3 /_,./T \ ‘2<1 on

rMhLuuuLY {UWJ4) I J.J1 1 77

Chloride (mfil I 120 I 30
Nitrate(m@L) <0.5 <0.5

Ammoniaz (mg/L) <0.1 <0.1
Sulfbte(mglL) 15 115
HydrogenSulfid&(mg/IJ <0.01 <0.01

*3CofTCE (perroil) -28.6 -27.8
13CofDIC (perroil) -19.4 -12.0
“Cl ofTCE(permil SMOC) E -1.0

0.7 0.337C1of inorganicCl (perroil)
O1*/OIG(SMOIW -5.4 -5.3
*ResultJnferred by SubtractingFerrousIronilom TotalJron



‘ Extrseted&s fkldj&

2 Field Measmed
‘ Total Alkalbity ssbicmbomte
4Purge-snd-TrapGC snslysisusingsnELCD by CDM
ND-notddected
NA - notsnslyzed
E- errorin snalysis,notenoughsamplefor resnalysk.



A -.l..b- I MW262 IMW262 hp. I MW66 I MW248 I MW233 ] MW146 I
nlluly us

(RGA) NW (RGA) NW (RGA) NW (RGA) NW (RGA)NW (RGA)NW

SampleNumber 5384-97 5385-97 5370-97 5382-97 5381-97 5375-97
Depthto Wate# (ft) 40.23 40.23 37.96 35.16 39.36 28.30
SpI&Ic condue~cd (umho.dem) 523 523 I 381 I 377 I 289 338
DissolvedOxygenz(mg/T.J 3.R 3.8 7.0 4.5 55 5$
DissolvedOxvmn*(nnm) 1 4.3 I 4.4 I 7.9 I 4.7 1 5.9 I 59 I
Tenmerati

@
~hz (rev) I +220 I +180 I +280 I +160 I + 170 I + 160

Hvdroad (ti <0.22 < ().22 <0.22 <0.22 <0.22 <0.22

..- .. .. . -..

.-r--..:ilz(~cj‘r—’ 16 16 15 15 15 Y;
.—‘(units) 5.7 5.7 5.7 5.7 6.0 6.0

<“.-.

Methane’@pm) <0.001 <0.001 <0.001 < 0.()()1
Nitroged @pm) 25.5 25.6 31.0 26.1
Argon’@pm) 0.7 0.7 0.9 0.9
Ethane(u#L) <30 <30 <30 <30
Ethenehz/L) <30 <30 <30 <30
1,1,1-TCA (Uti) I <1250 I <1250 I <1250 I <1250

1,1,1-TCA(Ufi) I <1250 I <1250 I <1250 ! <1250 =1=
<().()()1 < ().()01

25.5 26.1
0.9 0.9

<30 <30

<30 <30
<10 <5

<10 <5

I <1250 I c 1250 I <1250 I <1250 I <10 I ~

1,1-DCE (U~) <1250 <1250 c 1250 c 1250

1,2-DCE(ug/L) <1250 <1250 c 1250 <1250

Benzene(ug/L) <1250 <1250 <1250 <1250

Bromodichloromethaue(ug/L.) <1250 <1250 <1250 <1250

CarbonTetmohloride(ug/L) <1250 <1250 <1250 <1250

Chloroethane(u@) <1250 <1250 <1250 <1250

cis-1,2-DcE4(ug/L) 58 29 58 <1

Ethvlbenzene(uti) <1250 <1250 <1250 <1250

<1250
16000

t <12’50 I <1250

t 4=
<1250

<1250

12000

C1O I <5 ‘1
<10 I <5 I

=1=
<10 <5
<10 <5
<10 <5
<10 <5
<1 <1

<10 <5#
I <10 I <5 iPCE (u@L.) ‘ <1250I I ---- ---- I <1250

Toluene (ug/L) <1250 <1250 <1250 <10 <5

trans-1,2-DcE <1250 <1250 <10 <5

TCE (Ufi) 16000 13000 150 1---- . _—--- ---

Vc’(&i)’ <3 <3 <3 <3 <3 <3

Xvlene(W/L) <1250 <1250 <1250 <1250 <10 <5

Ti99 ~ttij 4056+-58 4178+-59 2911+-51 2601+48 98+~14 c 25
DOC (mg/L) <1 1 <1 1 1 2
TotalIronz(m@L) 1.5 1.2 < ().3 0.8 0.6 0.6
FerrousIron*{m&) <0.1 <0.1 NA <0.1 0.1 <0.1

FerrioIron (mg/L)” 1.5 1.2 NA 0.8 0.5 0.6

AJkalM& (mg/L) 128 126 106 102 124 125
Chloride(mg/L) 70 70 50 50 25 30

Nitrate (mg/L) 50 50 35 30 7.5 15
Ammonia*(mg/L) <().1 <().1 <0.1 <().1 <0.1 <0.1

Sul&te(mti) 10 10 10 10 15 8.8

HydrogenSulfid& (m#L) I <0.01 1 <0.01 1 <0.01 I -=0.01 1 0.02 I <0.01 I
13Cof TCE (perroil) -27.3 -26.8 -27.6 -26.7
“C ofDIC (pernil) -18.5 -18.5 -17.9 -15.4

0.2 -0.5 0.6 0.4“Cl ofTCE @r mil SMOC)
0.7 0.7 0.9 0.8“Cl of inorganicCl (perroil)

O’*/O’s(SMOW) -5.2 -5.6 -5.4 -5.6

, -~---, ----~ ,

-16.7 -17.9

1.6 NA

1.1 0.8

-5.8 -5.8

. .. -..=-, .-.— .. . ... -—q.. —w - ---- . -,.. ------ .-.=-. .-.,,.-. ..... . .—



*Result hdkzredby SubtrsctiugFerrousImn fimn TotslIron
1E~ti ti Nysis
2FieldMeasmed
3TotalMkslinityss bicarbonate
4Purge-and-TrspGC snslysisusinganELCDby CDM
ND - not deteeted
NA - not analyzed
E - error in snslysis,not enoughssmplefor reanalysis.

.



tie MW155 MW108 MW255 MW124 MW193 Mwloo
(RGA) NE (RGA) NE (RGA) NE (RGA) NE (RGA) NE (RGA) NE

SampleNumber 5376-97 5373-97 5383-97 5374-97 5379-97 5371-97

Depthto Wate# @) 47.46 51.93 50.29 32.74 35.16 41.76

SpeoificConduetand (Umhodem) 494 491 660 446 319 412

DiaaolvedOxygenz(m@) 4.4 4.1 0.65 3.0 2.3 6.2

Dissolved Oxyged @pm) 5.6 4.0 1.0 3.3 3.6 5.6

Temperatur#~C) 18 18 17 16 17 18

pm (Units) 5.9 6.0 6.0 5.8 6.3 5.9

Eh2(rev) + 200 + 460 + 190 +120 + 160 + 190
Hydrogen’(nM) < ().22 <0.22 < ().22 < ().22 < ().22

Methane’(ppm)
<0.22

<0.001 <0.001 <0.001 <0.001 <().001 <0.001
Nitroged @pm) 26.6 25.3 29.3 27.1 26.4 27.6
.h170n1(DDIIl) 0.9 0.7 1.1 0.9 0.9 0.9

IEthane(u@L> I <30 I <30 I -=30 I <30 I <30 I <30

I <30 I <30 I <30 I <30 I <30 I <30
1.1.1-TCA(Ufi> <100 <250 <125 <100 <5 <5

11.1.l-TCA(UtiJ I <100 ! <250 I <125 I <100 i <5 ! <5

l,l:DCA (U~) I <100 I <250 I <125 I <100 <5 I <5

1,1-DCE(Uti) <100 <250 <125 <100” I <5 <5
t
lj-DCE ~U~) <100 <250 <125 <100 <5 <5

Benzene(u@) <100 <250 <125 <100 <5 <5

Bromodichloromethane(ug5) <100 <250 <125 <100 <5 <5

CarbonTetrachlori& (ufi> <100 < 25(I <125 <100 <5 <5

Ichloroethane6WJL) I <100 I <250 I <125 I <100 I <5 I <5\
cia-lz-DCE4 ~u-~j 7 21 10 3 <1 2

Ethylbenzme(4) <100 <250 <125 <100 <5 <5

PCE (U~) <100 <250 <125 <100 <5 <5

Toluene(ug/L) <100 <250 <125 <100 <5 <5

trans-lz-DCE (U~) <100 <250 <125 <100 <5 <5

TCE (U*) 700 950 1300 1100 4 <1

VC4(U*) <3 <3 <3 <3 <3 <3

Ixvlene(W/L) I <1OO I <250 I <125 I <100 1 <5 1 <5

lTe-99 (T)Ci/L) i 682+-26 I NA I e5 ! <25 I <25 ] <25

IDOC(mfi) IE 12-111612 12
Total Iron2(m@) 0.7 3.2 0.4 1.2 0.9 0.9
FerrousIronz(mg/L) <().1 0.1 <0.1 <0.1 <().1 <0.1

Fenic Iron (mg/L)* 0.7 3.1 0.4 1.2 0.9 0.9
Akalinitf (mg/L) 139 150 223 130 178 125
Chloride (mg/L) 85 60 90 70 20 50
Nitrate fmfil 9 9.3 6.8 6.1 0.7 20
bonia’ (mti I <0.1 I <0.1 1 0.1 I -=0.1 I <0.1 I -=0,1

lSulfate(mti) i 10 I 25 i 30 I 10 I 9.5 i 7,9
Mydrogen SUM& (mg/L)

13Cof TCE (permil)

13Cof DIC (per nil)

“Cl of TCE (per mil SMOC)

“cl of inormudcc1 (Dernil)

‘8/0’6(Stiow) “ “ I

3
<().01

-27.5
-16.8

1.6
1.0

< (3.01 < ().01 0.04 <0.01

-28.3 -29.4 -30.4 ND
-17.9 -18.2 -20.0 -19.8

1.5 NA 2.0 1.6

0.8 NA 1.3/1.4 0.9

-5.5 -5.5 -5.3 -5.8

<0.01

ND
-19.1

NA

1.1

-5.6



9
K

9
E
9

II

* ResultIn&red by SubtractingFerrousIronfrom Toti km
1ExtractedGasAnalysis
2Field Meanred
3Total Alkalinityasbicarbonate
4Purge-snd-Trap(3C analysisusinganELCD by CDM
ND - notdetected
NA - notanalyzed
E - errorin analyais,notenoughsamplefm reanalysis:



HISTOIUCAL MONITORING WELL DATA



Envimnmmtal Information Managanmt system

Data Summary for Sampling Station MW1OO 04/28fP7

Analysis (Unifs) hkximum Minimum Average Count

Alkalkity

Chloride

Nitrate ~ Nitrogen

Sulfalc

Total Organic Carbon

Silicd

Arsenic

Selenium

Aluminum
Antimony

Barium

BayIlium

&dmium

Calcium

Cobalt

tippet

Imn

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silver

.%dium

Zinc

Barium, Dissolved

Dc@ to Wata

DkOlvcd Oxygm

Dissolved solids

PH

Specific conductance

Tcmpture

Told Suspended Soli&

GUS Alpha
Gtm.Y Beta

Radon 222

Techne6um-99
Uranium

1,1,1 -Trkhlorodhanc

lJ,2-TrkhlOrcUharIe
1,1-DicMOwshme

1,1-oichloromhme

1,2-DichlOrOmbr.ne

Bmzme
Bromodichlommcthane

Carbon TetracMoride

Chlorwtlwme

Chloroform
cis-l,%dichlomcthene

Slhanc

Stham

Sthylbawm

TctradIIoIwIwIe
Toluene

(m@) 88.0000 88.0002 88.0000 I

(mg/L) 47.7000 47.7000 47.70+30 I

(m#L) 5.4000 5.4000 5.4000 I

(mS/L) 8.5000 8.5000 8.5000 I

(m*) I.owo I.00LM 1.0000 1

(mgJL) 180000 18.0000 18.CW3@3 1

(mg/L) < 0.0050< 0.00S0 < 0.0050 1

(mS/L) < 0.0050< 0.0050< 0.0050 1

(m@) 2.1500 2.1500 2.15C4 1

(m#L) c 0.2S00 < 0.2500< 0.2500 I

(mg5) 0.1730 o.n30 0.1730 1

(m@) < 0.0250< 0.0250< 0.0250 I

(mg3.) C O.1OM z 0.!000 C 0.1000 I

(m@) 21.4fY30 21.4CO0 21.4000 1

(mg/L) C O.1OC4 < 0.1000 C 0.1000 I

(m@) < O.1OC4 < 0.1000< 0.1000 I

(.s5) 5.7800 5.7800 5.78C4 1

(m@) 8.7700 8.7700 8.7700 1

(mg5) 0.1040 0.1040 0.1040 I

(m@) < 0.1000< 0.1000 c O.1OM 1

(m~) < 0.1000 c 0.1000 C 0.100+3 I

(mm) 5.00Q0 50300 S.cocm 1

(mgL) < 0.05@3 < 0.0500< 0.0500 1

(m@) 37.1OC4 37. IOCH3 37.1OOO 1

(m#L) < 0.25LM < 0.2500< 0.2500 I

(mS/L) 0.1580 0.1580 0.1580 1

(Ret) 42.1000 42.1000 42.1000 1

(.SA.) 6.6300 6.6300 6.6300 1

(m#L) 228.0000 228.WOO 228.0000 1

(Su ) 5.9020 5.9000 5.9000 1

(umhodan) 386.CX3M 386.CX304 386.0000 1

r) 62.0000 62.0000 62.WOO 1

(m@) 49.00CH3 49.0000 49.0000 1

(@L) 220LM 2.2000 2.2000 I
(@’L) o.oo@3 -U3000 -1.00W 1
(@L) 329.0030 329.0000 329.OWO 1

(pcii) 17.0000 17.0000 17.0000 I
(m@) < 0.0010 C 0.0010 C 0.0010 1

(I@) c 5.0000< 5.0000< 5.0000 I

(us/L) c 5.0000< 5.00M < 5.0000 1

(L@) c 5.0000< 5.0000< 5.OCOO I
(u@) < 5.0000 c 5.0000< 5.0000 I

(I@) < 5.0000< 5.OWO < 5.0000 1

(I@) < 5.OWO < 5.OcmO < 5.0000 I

(I@) c 5.0000< 5.m30 < 5.0000 1

(Ugil.) < 5.0000< 5.c@cO < 5.0000 I

(.s5) c 5.OWO < 5.0000< 5.00CQ I

(u@) < 5.00C4 < 5.0000< 5.0C03 I

(I@) < S.0000 < 5.cOcm < 5.COM I

(ug/L) < 30.C170 < 30.0000< 30.000 1

(u@) < 30.000< 30.0000< 30.000 I

(u#L) < 5.0000< 5.00C.3 < 5.0000 1
(I@) < 5.0000< 5.0000< 5.Oooo 1

(u@) < 5.0000 c 5.0000< 5.ooOo 1
Tran$-l,>Dkhlomcthm (utij c 5.Lw30 c 5.0000< 5.0w3 I
Trichlomeihum (Ugq 3.0000< 1.OWO c 1.2s57 7

Vinyl Chloride (I@) < 5.0000< S.Woo < 5.WOO I
Xylme (I@.) < 5.0000 c 5.0000 c 5.0000 I

t ..-,-. -,-.=-.-. — --.—.-——..... ..-—a-s --..”

.

... ... ...—--- -,.—.. ...... .. . . . —------ ..-.-. ..



Snvironmatal Information Managcmmt System
Data Summaq for Sampling Station MW103 o.msm

Analysis (llnils) Minimum Minimum Avc$age Count

Alkalinity

Chloride

Fluoride

Nitnle as NitrOgm

.%lfatc

Told Organic carbon

Silicd

Arsenic

Memuy

.%lmium
Aluminum

Antimony

Barium

Beryllium

Cadmium
Calcium

Chromium

Cobalt

capper

Iron

L4ad

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silw

sodium

Thallium

Vm6dium

Zinc

Aluminum, Dissolved

Antimony, DMlvcd

Barium, Ok&cd
Beryllium, DHlvcd

Cadmium, Dissolved
Calcium, DksOlvcd
Chromium, DKsolvcd

Cobalt, Dissolved

Capper, Dissolved
Iron, Oissalvcd

Lead, Diswlved

Magnesium. DissOlval

(mS/L) 104.OCOO 67.0000 755000 10

(mg/L) 7.0000 2.WOO 4.7800 10
(m@) 0.1200< 0.1000< 0.1075 8

(m@) 1.4000< I.0000 < 1.0400 10

(mg5) 9.0000 5.40Q0 7.2000 8

(mgL) < 1.0000< 1.0000< 1.00M7 30

(mg5) 26.OQOO 16.0000 21.1020 10
(m@L) < 0.@350 < 0.0050< 0.0050 10

(mgJL) < 0.0002< 0.0002< 0.0002 8

(m@.) < 0.0050< 0.0050< 0.0050 10
(m@) 0.7500 < 0.1000 < 0.3223 9

(mg5) 0.25C4 < O.odw < 0.1160 10

(m@) 0.07C4 < 0.0100< 0.0461 10

(m@) < 0.0250< 0.0040< 0.0099 10

(mg/L) < O.lCQO < 0.0100< 0.0235 10

(mg5) 15.6000 2.88W I 1.4130 10
(m@) < 0.0600< 0.0502< 0.0525 8

(mgL) < 0.1060< 0.0450< 0.0S35 10

(mgJL) o.lo@J c 0.0100< 0.0235 10

(mg/L) 0.4640< 0.0100< 0.2151 10

(mg/L) < 0.2500< 0.05C4 < 0.1000 8

(mgJL) 3.4000 0.8790 29719 10

(.s5) 0.0500< 0.0050< 0.0174 10

(m#L) z O.1OC4 z 0.0500 c 0.0567 9

(m#L) c O.1OW C 0.0500 c 0.0700 10

(mglL) 10.5@30 z 2.0000< 42880 10

(m@) 0.0600< 00110 c 0.0403 3

(mgL) 17.30+30 3.7100 14.0510 10

(m@) z 0.4700 z 0.0560< 0.1180 7

(m@) 0.0500< 0.0230< 0.0447 7

(m@) 0.25W z 0.d050 < 0.0431 10

(m#L) 0.6250< 0.0820< 0.1914 7

(mgfL) < 0.18S0 < 0.0600 c 00779 7

(mg5) 0.0700< 0.0050< 0.0434 8

(m@) < 0.0150< 0.0040 z 0.0074 8

(m@) < 0.0250 c 0.0100 z 0.0138 8
(mg/L) 12.6000 0.02643 10.5596 9
(mg5) < 0.06J30 < 0.0500< 0.0525 8

(m@_) < 0.0500 s 0.0450 z 0.0488 8

(m@) < 0.0250< 0.0100 c 0.0138 8

(mgL) 0.3550 c 0.0100 z 0.1019 8

(m@L) c 0.2500< 0.0500 -C 0.1071 7

[mwl.) 3.5100 0.0080 2.9364 9

M&wms”Oissdvcd (.&j 0.0200< 0.0050< 0.0108 8

Molybdenum, Dkolved (mg/L) < 0.0550< 0.05cKI < 0.0S07 7
Nickel. Ok&cd [mti) < O.1OM < 0.050+3 < 0.0625 8
Potassium, Dkolved

.%&m, Diwalvcd

Thallium, Dwlvcd

Vamdium, Dmlved

Zinc, Dissolved

fkplh 03 water

Dissolved oxygen
DMlval solids

pH
Specific conduct.um

Tanp+$amre
TOMI Suqmded solids

Twbidity

PCB
Gross A[pha

Gross Bda

Ncplunium-237

PlulOnium-239

Rad Alpha
Rad Beta

Radium-226

Radon 222

TccJmUium-99

ThOrium-230
Told Radium

Uranium

1,1,1 -Trichlorwthane

1, 1>2,2-TctmchlOrOctha
1,1,2-TrichlOmclhanc

1,1.DicMOrOuhane

Iol-oiclllomuhme
1,2-DichIOrOcth&nc

~m~) 3.9CO0 < 2.COW7 < 3.1413 8

(m@) 16.2000 0.3170 13.3797 9
(m@) < 0.4700< 0.0560< 0.1180 7

(m@) 0.0500 < 0.0200 < 0.0443 7

(mg5) 0.0300< 0.0050< 0.0148 8

(i&l) 59.4400 50.7800 55.3682 I I

(mm) 4.0200 1.9700 2.8920 10

(m@) 136.0000 75.00LM 104.2000 10

(Su ) 6.40M3 5.6000 5.9711 38
(umh.askm) 190.0000 155.OWO 165.8857 35

(F ) 61.0000 56.COOO 58.6909 11

(mg5) < 4.000+3 < 4.0000< 4.W 2

m) 5.00C4 0.3500 2.4889 9

(ug/L) c 0.IOC4 < 0.1000< 0.looo I

(pcsi) 1.8000 -3.lm O.owo 10

(@L) 12.oowl I.wfm 5.6000 10

@ii) 0.5000 -0.20+X3 0.1857 7

(@L) 0.2000 0.0000 0.0286 7

(pcidml)c 1.0000 c 1.0000 c l.owo 2

(@ml)< 1.13Kx3 . l.oow c I.0000 2

@ii) 0.7000 0.0000 0.1167 6

~:; ;2.. 340.0@30 433.80W 10

~fi) 0.&300 ~~ 9.1818 II0.3143 7

(@L) 0.6000 0.0000 0.2800 5

(mgf’L) c O.WIO z 0.0010 c 0.0010 9

(u@) < 5.0000< 5.0000< 5.OWO 3

(I@.) < S.woo < S.Woo < 5.00W 1
(L@) < S.ocoo ~ 5.0000< 5.0000 3

(u#L) < S.ocoo < 5.0000< 5.0000 3

(ug5) -= 5.0000< 5.0000< 5.000o 3
(I@.) < 5.0000< 5.0000 c 5.WW 3

Envimnmmm.1 Infomm.lion Management System
Data Summary for Sampling SIaIion MWI03 04nw97

Analysis (fJniK) Maximum Minimum Avcm.gc Count

.

1,2-DkhlOrOdhme (ug/L) < 5.OLMO < 5.0000 c 5.WOO 1



1,2-Dichlompropane

2-Butanone
2.HemnOne
4.Mctbyl-2-pcntanone

ketone
Benzene

Bmmodichlommcthane

Bmmofonn
Bmmomethme

Cmben Dkultide

Carbon Tctrachloride
Chlombemzene

Chlomethane

Chlomfonn

Chloromethane
cis- 1,24ichIomethene

cis-1 ,3-Dichloropropene

Dibromochloromclhuw
Ethylbenzene

Meihylme Chloride

Styrene
Tetmchloroethena

Toluem
Tmns- 1,2-Dkhlomethen

trw-1,3-Dich!ompmpe

Trichlomethenc

Vinyl Acetate

Vinyl Chloride
Xykne

(L@) < 5,WW2 c 5.W!30 < 5.oofxl I

(I@.) c 100JYJ3O < 100.OWO <100.0004 1
(ug/L) < 5omo+xl c 50.mo < 50.00U2 1
(I@) < 50.o1300 c 50.000i3 < 50.0000 I
(I@) c 100IW3O c Ioo.caoo < Ioo.000o 1

(u@) ‘c 5.0000< mow c S,oooo 1

(I@) < 5,00XI < 5.oo@l c S.wzo 3

(u@’L) < 5.0000< 5.0000< 5.0000 I

(u@) < 10.0000< Io.000o < 10.00J30 1

(I@) < 1W3,0W0 <100.0000< 100.OW2 I
(I@) c S.cwo c 5.0000< 5.oow 3

(@-) < 5.0000< 5.0000< 5.00Q0 I
(u@) < IOJ131XI c 10.OLWO< 10,O+3UO

(u&’L) c 5,0004< 5.0000< 5.LW30 3
(ug/L) c lo.ooca < 10.0000< 10.OOW I
(uglL) c 5J300a < 5.000i3 < 5.WMO 2

(I@) < 5J3000 < 5.00LM < 5,00M 1

(w?-) < 5.oc130 < S.ocoo < S.Owl 1
(u#L) < 5,0004 c S.m < 5.02043 3
(ug/L) < 5.owo < 5.00W c 5.OUOO 1

(ugJL) < S.owa < 5,0c@ < 5.0003 I

(Ufi) < 5.000!3 < 5.O.%Y3 c S,woo 3

(I@) c s.000o c 5.mx30 < 5.0000 3
(L@) < 5.oi3w c 5.woo < 5.WJ3 2

(w-) < 5.om < scow < 5.0000 I
(us/L) < 5.ow3 c 1.0000 c 1,4444 9

(Ugq c 50.@300 < 50.0004< 50.ow3 1
(u#’L) < 100000< 5.oo@l < x.3333 3

(tI@) < 10.C43OO< 5.0+30i3 < 6.6667 3



Emvimnmmtal Information Management Systcm

Data Summary for Sampling Station MW1OS 04128J97

Atmlysis (Units) Maximum M!nimum Average Count

Aluminum

Chromium

thp~

Iron

Nkkcl

Zinc

Depth to Wati

DMlvcd DXygell

DH

Specific inductance

Tempamure

Twbidity

Technetium-99

Uranium

1,1>1-Trkhlomctbane

1,1,2-Trkhlorwh.ne

I, I-DicblOmdwme

1,1 -DicMOrcubmc

I,zfxcblomcthme

Buume

Bmmodichlommdhme

Carbon TebacMoride

Chlorofmm

cis-1,2-dkblomelbene

Ethylbcnzme

Tctrach!orwthme

Tolume

Tmns-1,2-Dichlorocthm

TricMomeIhme

Vinyl Chloride

(mS/f.) 0.1780 0.1290 0.1482 S

(mS/L) < 0.0S00 < 0.05Ml < 0.0S00 5

(m@) 0.0180< 0.0100< 0.0116 5

(mg!t,) 0.0840< 0.0100< 0.0320 5

(m@) < 0.0500< 0.0500< 0.0500 5

(mglL) 0.2120 0.0720 0.1204 5

(l%@) 55.2700 55.2100 55.2200 6

(mm) 6,2100 3.5600 4.6233 6

(Su ) 9.7000 5.9QO0 6.3579 19
(.mhoskm) 469.0000 452.0000 457.5385 13
(F ) 67.00LM 62.01300 63.3684 19

(t’4Tu ) 20.0000 20.0000 20.C030 3
(pcb7J 60.0000 50MO0 53.8000 5
(m@) < 0.0010< 0.0010< 0.0010 5

(w/L) < 250.@3C4 < 5.0000<130.8333 6

(L@) <250.0000< 5.0000<130.8333 6

(I@) c 250.LMOO < 5.0000<130.8333 6

(I@) <250.0000< 5.0000<130.8333 6

(us/L) <250.0000< 5.0000<130.8333 6

(U~) < 250.0@30 < S.0000 <130.8333 6

(.s5) < 250.OLMO < 5.MOO -= 130.8333 6

(I@L) < 250.0C4M < 5.0000<130.8333 6

(us/L) -= 250.0LW3 < 5.0000<130.8333 6

(ug/L) < 250.WOO < 5.WCH3 <130.8333 6

(I@.) c 250.0000< 5.00CW3<130.8333 6

(I@) < 250.C600 < 5.0000<130.8333 6

(I@) < 250.WOO < S.0C60 <130.8333 6

(lI@) <250.0000< 5.0000<130.8333 6

(U~) 1800.00LM 8.CinM 931.7727 22

(u~) < 500.OWO < 10.OCC4 <261.6667 6

Xylk (u#L) < 500.00+30 < 10.0000<261.6667 6

.

Y2
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Emvimnmmtal Information Management System

Data Summary for Sampling Station MW124 04t28i97

Analy!is (units) M,mimum Minimum Average Count

AMMY

Chloride

Cymide

Fluoride

Hardnes$ as CaC03

M Alkalinity

Nilmm

NiO’a& u Niot?gm

P Alkalinity

Phosphate
Phosphate as P

SUlfak

Sulfide

Ammonia = NItrOgcn

ToM Organic Carbon

Silicd

Anmic

Mercury

Selenium

Aluminum

Antimony

Barium

Beryllium

Cddmium

Cdlcium

chromium

Cobalt

tipper

Iron

Led

h@msium

MmsMcse

Molybdmum

Nickel
Potassium
Sk?

.%dium

Thallium
Vanadium

Zinc

Aluminum, Dmlvcd

Antimony, D=lvcd
Bafillnl, L3kllved

BayIlium, DMlvcd

Cadmium, Dissolved

Calcium, Dwlvcd

Chromium, Dwlvcd

Cabdt, Di5SOkd
Copper, DksOlvcd
Iron, DNlvcd

Lead, Dmlvd

Mdmmsium. Diikd

(mgL) 149.COM3 PUG&7 117.6667 3

(mg/3.) 73.CX30+3 2.70C4 57.S692 13
(m@) . 0.0084 c 0.0030 c 0.00.50 7

(mg5) 0.2300 0.1300 o.17@3 4
(mm ) 228.00W 118.0000 172.6000 5

(m@L) 152.OCOO 103.OOOO 128.8000 5

(m#L) 4.00+30 1.2500 2.1867 3
(mglL) 1.30C0 < 0.40C4 < 0.9420 s
(mfi) < 5.0000< l.OWO < 2.6000 5

(mS/L) 0.2100 0.2100 0.21CKI 1
(msA.) c 2.0000 c 2.QXm3 . 2.OWO 1

(mm) 21.1OOO 8.70W 12.8385 13
(m@L) C O.IWO z 0.0400< 0.0760 5

(mgL) C 0.1000 C 0.1000 z 0.1000 1

(m&) 2.0000< o.971x3 < 1.0970 10

(mg5) 24.COW 11.woo 19.s@30 4
(mgil,) 0.0092 c 0.0003 < 0.0046 16

(mS/L) 0.0002 c O.0001 < 0.0C02 12

(mg5) 0.0074 < 0.0045 < 0.0058 12

(mgfL) 1.3000< 0.0590< 0.3s.s4 15

(mgL) c 0.2500 C 0.0141 z 0.0595 13

(.s5,) 0.38643 0.1020 0.2555 13

(m@) 0.0250 K 0.0020 c o.&339 13

(m@) z 0.1000 c 0.0009 z 0.0110 16

(m@) 44.1000 12.50M 28.7831 16
(mg5) 0.1920< 0.0028< 0.0409 13

(mS/L) 0.10+30 < 0.C036 z 0.0223 13

(mm) 0. ICH30 < 0.0040 c 0.0179 16

(mgf%) 1.69C0 < 0.0280< 0.S329 17
(mgll,) 0.2s04 c 0.0012< 0.0437 12

(mgll,) 12.2ofm 5.340m 8.9713 16

(mg5) L2000 0.13643 0.6844 16

(mgf2,) c 0.1000 z 0.0500< 0.0750 2

(m@) 0.1000< 0.0053 < 0.0374 16
(mgA,) 106.WOO c 7.2200. 33.5318 17

(m@) < 0.0600< 0.0018 c 0.0122 13
(.s/3.) 56.2000 -= 5.0000 c 40.7431 16
(mgJL) . 0.O.SC4 . 0.00+34 z 0.0071 I 1

(mm) 0.0550 c 0.0032 z 0.0103 1I

(m@) 0.2500< 0.0053 < 0.0510 16
(.s5) 0.2s20 0.1650 0.2170 3
(mgL) -= 0.18S0 c 0.0600 c 0.1225 2

(m@,) 0.3030 0.0900 0.2177 3

(m@) C 0.0150 c 0.@350 c 0.0100 2

(mgA,) < 0.0250 z O.OIW < 0.0138 4

(mg5) 42.2000 20.8000 29.9300 5

(mgL) c 0.0600 C 0.0500. 0.0533 3

(m@S,) C 0.0500 c 0.0450 K 0.0475 2
(mg/L) c 0.0250 C 0.0100 c 0.0138 4

(.s5) 0.3550< 0.0370 c 0.1574 s

(mm) C 0.2500. 0.2500 z 0.2500 1

(mwL) 9.4800 5.1200 8.0480 5
M&anu%”Dmlvd (m-jLj 0.9560< 0.05cx3 < 0.5878 S

Molybdenum, DMlvcd (m@) < 0.0500 z 0.0S00 c 0.0500 1

Nickel, Dissolved (mti) 0.1060< 0.0s00 < 0.0713 4

Powsium, Diikd

SiIvc?, Dmlvcd
%diUm, DMlvcd

Thallium, Dmlved

Vtmdium, Diilval

Zinc, Dwlvcd

Depth 10 Wc.tsi

D1ssOlvcd oxygen

Di5501vcd solids

PH

S~itic mnducts.rw

Tcmprnture

Toml Suspended Solids

Twbidity
4,4’.DDD

4,4’-DDE

4,4’-DDT

knaphthcrm

Acenqhthylme

AMrin
alpht-BHC

afpha-chlordane

bcIa-BHC
delta-BHC
Dibcmzofuran

DMdrin

.

{mJlj 13.3W0 7.2300 9.2867 3

(m#L) < 0.0600< 0.0600< 0.0600 I
(mg/2J 37.8004 30.&3LM 3s.4375 4
(mg/L) < 0.0600< O.O&M c 0.0600 1

(mgAJ 0.0570 0.0570 0.0570 1
(mm) 0.0300 -= 0.0140< 0.0200 4

(3%u) 40.5700 32.65c4 35.SS47 1S

(m#L) 7.9400 1.0400 2.4900 6
(mgL) 302.0000 201.0000 228.75LM 4

(Su ) 6.9000 5.85013 6.0974 19
(umhoskm) 497.00W 331.0000 40S.812S 16

(F ) 62.01300 S7.OWO 58.7L130 10

(mglt,) < S.COOO < 5.0000. S.00fn3 I

~) 29.0000 1.1000 8.4000 6
(u#L) c O.1ooo c O.1ooo < 0.looo 4

(L@) < 0.0400< 0.04CH3 c 0.0400 4

(ug/L) c O.1O6O < O.lm < 0.looo 4

(u@) c 10.OOCJ2 < 10.0000 c Io.000o 5

(Ugq < 10.O2W < 100Y3O c 10.OOW s
(ugf’L) < 0.0400 c 0.0400< 0.0400 4

(u#L) c 0.0300< 0.0300< 0.0300 4

(u@) -= 0.0s00 < 0.0s04 < 0.0s00 4
(Ugq < 0.0500< 0.0s00 < 0.0500 4

(ugL) < 0.0s00 < 0.0s00 < O.oslm 4
(L@) c Io.woo < lo.oMw3 c Io.m s

(I@.) < 0.0200< 0.0200 -= 0.0200 4

Snvironmmtal Information Management System
Data Summary for Sampling Station MW124 04t2w7



Analysis (Units) M&ximum Minimum Average count

Sndmulfm I
. . . . . . ..- ------- ------

Endosulfnn 11

Endmulfan Sulfate

J2ndrin

Endrin Kdonc

gamma-BHC(L.indmc)

Samma-chlordane

Hep@Mor

Hcptachlor Epoxide

Mmhoxychlor

PCB.1016

PCB-1221

PCB-1232

PCB-1242

PCB.1248

PCB-1254

PCB-1260

Toxaphme

Gross Alpha

Cims.s Btta

Nqxunium-237

PlutOnium-239

Rad Alpha

I&l Bda

Radon 222

Suspadcd Alpha

Suspadcd B@a

Teclmetium-PP

Tlmrium-230

Uranium

Umnium-234

Umnium-235

Umnium-238

fkOhd Alpha

Dksalvcxl Bti

1,2,4-TricMombcmzene

1,2-Diphrnylhydrazine
2,4,5.TricMomphmol

2,4,6-Ttkhlorophmol

2.,4-Dichlomphmol
2,4-Dimubylpbmot

2,4-Dinitmphcnol

2,4-DinitrOlOlume
!2,6-DinilrulOlume

2-Chloronnphlhalme

2-Chlomphcnol

2-Mclbylnaphthrdcne

LMcthylphenol

2-NitrOaniline

2-Nitmphmol
3,3W3ichlombcnzidinc

3.NitrOa.niline (Uw) < 50.0000< 50.0000< SO.0000 5
4,6-L3initm-2-mcthylphe (I@.) < 50.o@30 < 50.0000< 50.0000 5
4-Bmmophcnyl-phcny lcfA (usL) < 10.0000 < 10.0000< 10.0000 5

4-Ch!om-3-mcthylphenol (u@) < 10.COOO < 10.0000 c 10.MW 5
4-Chloroanilinc (u@) < Io.owo < Io.ocmo < 10.OOOO 5
4-Chlomphmyl-pbmylet (u@) < 10.0000< 10.0000< 10.0000 S

4-Mcthylphmol (u@L) < 10J3OOO < 10.0000 c 10.OW3 5
4-Nitmanilinc (u@) < 50.W02 < 50.00LX3 < 50.WOO 5

4-Nitmphcnol (u@) 50.0000< 15.0000 ~ 43.0000 5
AnIhmcule (Ugq < Io.m < 10.0000< 10.0000 5

Benzo(a)anthccxIe (u@) < 10.0000< Io.Oooo < Io.owo 5

Bem(a)Pyrae (u@) < Io.ooOo < Io.owo c Io,ocmo 5
BcnzE@)flwmnIIIaK (I@) < 10.OWO < Io.owo < 10.OOOO 5
Bmzc&h,i)puylmc (ug/L) < 10.0000< 10.0000< Io.oow 5

Bcnm(k)fluoranibme (Ugq < 10.0000< 10.O+3OO< 10.WW 5

Benmic Acid (u@) < Solooo < 50.00C4 < 50.0000 5

Benzyl Almbol (USA.) < Io.000o < Io.ww < Io.ooOo 5

Bcnzyl Butyl Phthalate (Ugq < 10.COLM < Io.ooOo < 10.OOOO 5
bis(2-Chlorcdhoxy)mcth (.@) < 10.0000 z 10.0000 c 10.0000 5

bi@Chlorodhyl)dhcr (L@.) < 10.0000< Io.000o < 10.0000 5

bi@Chlomimpmpyl)c (ugL) < 10.0000< 10.0000< 10.0000 5

bis(ZEtbylhcxyl)phihal (w/L) 320.0000< 10.0000 c 157.2000 5

Ch~me (L@) < 10.0000< 10.C600 < 10.COOO 5

Di-n-butylphthaktc (usL) J 10.OINO c 20000 -= 5.2000 5

Di.n.oaylphthslti (u@) < Io.owo < 10.0000< 10.0000 5

Dibcnza(qh)amhmccne (u@) < 10.0000< 10.0CC4 < 10.COOO s

Dic!bylphthalatc (u@.) 10.WM < 2.0000< 8.4000 5
L3imcthylphthalatc (u@) < 10.0000< 10.0000< 10.OOOO 5

Flwmmhene (us/L) < 10.0000< 10.C6OO < 10.CWM 5

Flwrme (ugfL) < lo.woo < 10.OOM < 10.0000 5

@#LJ s U.U>W < U.U>W < U.U>W 4

(I@) < 0.04C4 < 0.0400< o.@4cKl 4

(I@) < 0.1000< 0.1000< O.lofm 4

(Ugq < 0.06M < o.o@3 < 0.0600 4

(ug/3J c O.1ooo < 0.1000< 0.looo 4

(.s/3,) < 0.0400< 0.0400< 0.04W 4

(u@) < 0.050+3 < O.osotl c 0.05LM 4

(u@) c 0.0300< 0.0300< 0.0300 4

(u@.) < 0.0500< 0.0500< 0.0500 4

(I@.) c 0.5000< 0.5CO0 < 0.5000 4

(us/L) < 0.5000< 0.5000< o.5@30 4

(u@) < 0.5000< O.sooo < 0.5000 4

(Ugq < 0.5000< 0.5000< O.sooo 4

(u@) < 0.5CO0 c 0.5CC0 < 0.5000 4

(I@) < 0.5LM0 < 0.5000< 0.5000 4

(us/L) < 0.5LM0 < O.sm < 0.5000 4

(u@) < 0.5000< 0.5000< O.Sow 4

(u@) < 1.WC4 < I.Oooo < 1.0000 4

(@L) 7.90M -13.3000 1.1625 8
(pcii) 158.WOO 2.0300 47.8750 8
(PC@ I.0000 < 0.4700< 0.8233 3

(pCfi) 1.6000 z -0.0320 K 0.6945 4

(pCJmL)< LCOOO < 1.00fH3 < 1.00C4 3

(pCiimL)< 1.0000< 1.00M1 < 1.0000 3

(@W 848.13CH30 848.COW S48.0000 I
(pa/L) 1.4020 1.4000 1.4000 1

(JlcJL) 2.0000 2.0000 2.0000 1

(@L) 119.0000< 0.0000< 16.0050 20

(@w 0.6000 -= -0.1 lcm < 0.2593 4
(mg5) C O.W1O < O.W1O < O.COIO 5

(@L) 0.6000 z 0.0490< 0.3325 4
(p(W) 0.0170 0.0110 0.0140 2

(@L) 0.6000 z -0.0016< 0.3161 4

(J@L) O.0000 -1.3002 -1.3000 1

(Jlcii) 12.oo+30 12.COC4 12.ocn30 1
(u#L) < 10JYMO < Io.ocmo < 10.0000 5

(u@L) c 10.0000< 10.0000< 10.OOOO 4
(ugfL) < 50.0000< 50.00W < 50.0000 5
(Ugq < 10.0000< lo.oo@3 < 10.OOW 5

(Ugq < Io.oow < Io.cmo+l < 10.0000 5

(ugf’L) < Iomooo < 10.COOO < 10.OOOO 5

(ug5) < 50.0000< 50.0000< 50.0000 5

(u@) < 10.0000< 10.0000< Io.owo 5

(Ugq < 10.0000< 10.0C4J0 < 10.owo 5

(u@) < 10.0000< 10.OCOO < lomooo 5

(ug/3J < 10.0000< Io.owo < 10.0000 5

(u@) < 10.0000< 10.OWO c Io.000o 5

(u#L) < 10.0000< 10.0000< 10.0000 5

(u#L) c 50.0000 -= 50.0000< 50.00LM 5

(I@) < 10.0000< 10.OOOO c 10.030+3 5

(W/L) < 20.0000< 20.WOO < 20.0000 5

.

Analysis

EmvimnmmtaJ Information Management System
Data Summary for Sampling Station MW124 04128J37

(Units) Maximum Minimum Avera8e Count
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Envimnmcntal Information Managcammt System

Data Summary for Sampling Station MW146 04t28197

Analysis (Units) Maximum Minimum Average count

AlkaJiniIy

Chloride

Cymide

Fluoride

Nilrate as Nltmgm

Sulfalc

Total Organic Carbon

Silica

Arsenic

Mc$wy

Selmium

Ammiq DkOlvcd

Aluminum

Antimony

Barium

Beryllium

C4dmium

Calcium

Chromium

Cobalt

COppu

Imn

Lad

h@csium

Manganese

Molybdenum

Nickel

Potassium

Silvcs

sodium

Thallium

Vam.dh

Zinc

Aluminum, JXssalved
Antimony, DMlved
Barium, Dissolved

BuyIlium, Dmlvcd

Cadmium, Dmlvcd

CdJcium, DissOlvKI

Chromium, Dmlvcd

Cobal~ DiSSOkd
COpp+X, Dissolved

Iron, Dwlvcd

~ Dissolved

Magnesium, D=lvcd
Manganese, Dmlvcd

Molybdenum, DMlvcd

Nickel, Di5S0!VCd

Potassium, Dksolved

Silver, Dissolved

.%dium, DissOlvcd

Thlllilull, J3k.501vaf
Valudium, Diilvd

Zinq Di5501vcd

Conduuivky (Mu@
Depth to Water

Dmlvcd Dxygm

Dissolved solids

PH

Specific conductaru

Temperature

Tuti[dity

Aunaphthme

Accnaphthylcne
Dibcnznfunn

Omss Alpha

Gross Be@

Nepomium-237

PlutOnium-239

R.ad Alpha
Jw3 Beta

JUdOn 222

TecJmctium-99

ThOrium-230
Urtnium
Uranium-234

fJmnium-235
Umnium-238
Ip2,4-Trichtorobmzene

2,4,5-TricJdomphcnol

2,4,6-TricMomphmol

(m@) 87.OWO 82.0000 85.1667 6

(mgIL) 34.OWO 25.0000 31.68@3 5

(mg/L) K 0.0030 K 0.0030 c 0.0030 I

(m@) 0.1800 0.1600 0.1700 5

(.s5) 3.4000 2.9000 3.1200 5

(mg5) 9.CQOO 8.0000 8.7000 5

(mgfL) l.oWO c 1.0000 c 1.0000 24

(.s5) 21.OWO 13.OQOO 16.3333 6

(mg5) 0.0101 K 0.0050 c 0.0061 8
(mg/L) z 0.0fM2 c 0.0001 c 0.0002 6

(m~) 0.CH350 < 0.0009 c 0.0037 6

(mg/J.) c 0,0050 c 0.00S0 z 0.0050 1

(m@L) 7.19@3 < 0.0195< 2.2444 4
(ma) c 0.1850< 0.0092 c 0.1043 9

(m@) 0.1600 0.0830 0.1131 8

(m@) z 0.0150< 0.0002< 0.W88 8

(mglL) < 0.0250< 0.0CH36 < 0.0152 8

(.s5) 24.4000 20.8000 22.937.5 8

(.s/S,) 0.0600 z 0.0013 < 0.0435 8

(mS/L) J@.0500 < 0.0+32.6 z 0.0359 8

(m@) c 0.0250 c 0.0032< 0.0158 8

(.s5) 38.60W < 0.0551 c 6.4933 8

(mS/L) z 0.2500< 0.0006 c 0.1670 6

(mgA.) 8.52LNJ 7.3300 7.8225 8

(m~) 0.3870< 0.0200< 0.1165 8

(m@) c 0.0S03 c 0.0500 c 0.0500 2

(m@) C O.1OC4 z 0.0069 c 0.0634 9

(m@L) 10.5LMO < 2.6800< 6.9357 7

(mgJL) < 0.06W < 0.W316 < 0.CM05 6

(mg5) 27.3CO0 24.20M 26.3250 8

(mgL) < 0.0@3 < 0.0007< 0.0363 5

(mS/L) 0.0810< 0.0010 z 0.0445 5

(mg/L) 0.0380< 0.0047< 0.02CM 9

(mgfL) 0.2260 0.1330 0.1795 2
(m@) < 0.1850 z 0.0600 s 0.13S0 5

(mgJL) 0.0960 0.0820 0.0883 6

(m@) < 0.0150 z 0.0050< 0.0117 6
(m@) < 0.0250< 0.0100< 0.0200 6

(mgL) 23.5CO0 20.2W0 21.6333 6
(mgJL) < 0.0600< 0.0500 z 0.0567 6
(mgf’L) z 0.0500< 0.0450 z 0.0467 6

(m@) < 0.0250< 0.01C4 z 0.0300 6

(mgfl.) 0.3550< 0.0100 c 0.2538 6

(mg5) < 0.2500< 0.2500< 0.2500 4
(m@) 7.8400 7. IS+30 7.5383 6

(m@) 0.0200 c 0.0080 z 0.0163 6

(m@) c 0.05C4 t 0.0S00 < 0.0500 2

(m~) < 0.1000< 0.0500< 0.0833 6

(mg5) 10.5OC4 < 2.7100< 7.4364 5
(m@) < O.OfWO C 0.0600 C 0.0600 4

(m@L) 27.1000 21.60CH3 24.8167 6
(mg/L) < 0.0600< 0.0600< 0.0+00 2

(m@) 0.0650 0.0630 0.0640 2

(m~) < 0.03W z 0.0050< 0.0222 6
(umhoskm) 318.fx300 318.WOO 318.W04 1

(FCci) 35.3$X4 25.0500 31.6238 16

(mg5) 5.7200 3.67C’KI 4.8020 15

(mgJL) 187.00M 141.fx3fXJ 170.8333 6

(Su ) 6.2000 5.7002 5.9904 52 ‘

(umhoskm) 327.0000 300.0000 319.9400 50
(F ) 6WX300 56.0000 59.5438 16

(NTU ) 320.CX303 0.8200 37.0400 13
(ugiL) < 1003CO < 10.0000< 10.CQOO I

(u@) c 10.OWO c 10.OOM < 10.OOOO I

(u@) < 10.0000< Io.cOoo c 10.0000 I

(pcii) 7.0000 -2.9000 2.0235 17

(@f-) 32.0000 -6.0000 7.OCOO 17

(Wf-) 5.0000< 1.10+30 < 3.0500 2

(@i) 0.1000< 0.0016 c 0.0429 3
(pCiiml)c 1.01300< 1.0000 z 1.00C4 I

(pCiiml)c 1.0000 C 1.000+1 < 1.0000 I
(@L) 468.OCOO 214.0000 375.0000 4

(@L) 15.0CC4 < -0.5000< 4.8239 21

(pcii) 1.30W z -0.2800< 0.3567 3

(m@L) z 0.0010< 0.0010 c O.O31O 7
@WL) 0.0640< 0.0280< 0.0440 3

(pcii) 0.0300< 0.0270< 0.0283 3
(@/L) 0.1600 c -0.0280< 0.0540 3

(I@) < Io.ocOo c Io.ocmo < Io.owo 1

(u#L) < 50.0000 c 50.0000< 50.0000 1

(u@) < 10.0000< 10.OOW < 10.OOOO I

Snvimnmmtal Information Management System
Data Summary for Sampling Station MW146 04i28J97

,.,-.,---- ,,, ,: . ..r:. ... .-m 2 .-. -7-?-, \ . . . . ..-7 .. . : , ..-!--r.%=m -— . . . . . . ,,, z..,~.,,



Amfysis (Units) Maximum Minimum Average Count

&4-f3icMomphmol (usfL) < 10.0000< Io.oow < 10.0000 I

2,4-f3immhylphmol (L@) < 10.0000< Io.m < 10.OOOO I
2,4-Dinitmphmol (u@L) < 50.COWJ < So.oocm < 50.WOO I
2+DiniIr0t01.mc (Ugq < 10.WOO < 10.0000< 10COCII I

2,6-f3initmt01urne (uglL) < 10.OOM < Io.m < 10.OOLM I
2-ChIomnaphthafenc (u@) < 10.0000< 10.0000< 10.OOOO 1
2-Chlomphcnol (u@) < lo.COcx2 < Io.oocm < 10.COC4 I

2-MclhyInaphthrdcnc (L@.) < 10.COOO < 10.0000< Io.000o I
2-Mcthylphmol (Ugll,) < 10.00LM < 10.OCOO -= Io.cmcm 1
2-NitrOmi line (u@) < 50.0000< 50.o@20 < SO.0000 1

2-Nibuphcnol (us/L) < 10.0000< 10.OO+3O< 10.OOOO 1
3,3’-f3ichl0r0buuidine (ugJL) < 20.0000< 20.0000< 20.0000 1
3-NikOmiline (u@) < 50.0000< 50.0000< 50.0000 1

4,6-Dinitm-2.mmbylphe (ugJL) < 50.OWO < 50LW30 < 50.lw30 I
4-Bmmophmyl-phcny lcth (w/L) < 10.0000< 10.0000< 10.OCOO 1

4-Chlom-3-mcthvlnhmol (WJL) < 10.0000< 10.CH3OO< 10.OMN I
4-ChlOmaniline - “

4-Chlomphcnyl-phmyId

4-Mmbylphenol

4-NiOuaniline

4-Nitrophmol

Anlhraccnc
Bcnzo(a)?mthmctme

Bcnm(a)pyrme

Bm?n(%)flwmmhme

Bmz&h,@ylmc

Bcnzo(k)fluommbme

Bmzoic Acid

Bmzyl Almhol

Bmzyl Butyl PhUmlatc

his(2-Chlomcthoxy)mcth

bis(2.Chlomethyl)cthw

his(2-Ch10mi50pmpyl)c

bu(2-E!hylhcxyl)phtha5

Chqwc

Di-n-butylphthah
Dhactylphtha3aIc

Dlbcn@Ah)mthraccnc

Dkthylphthala!c.

Dimubylphtbalate

Flwmnthme
Fluorene

Hexmhlombutadimc

Hexachlorwyclopenu,die

Indm@ ,2,3 -cd)pyrcnc

fsophomne

N-Nitmso-dLn-pmpylmm

N-Nitmwdiphmylamine

NaphOudrne

Nitrobmzcne

Pcnta.%lomphmol

Phrnanthrene

Phmol
Pyrme

1,1,1 -TricMomcahanc
1. L22Tuxe.cMOrcUha

l;l;2:Trich10muhane

1,1-DichlOructhnne

1,1-DichlOrOuhme
l,ZDichlorobmzme

l,>DicbIOructbane

1,2-Dic.hlom&bcme

1,2-Dich!OrOpmpane

1,1-flichlorobmzeme

1,4-Dichlombcnzcne

2-BuIanone

2-Huanone

4-Methyl-2-pcntanone

Acetone

Bmzene

BmmodicMommUhane
Bmmofonn

Bmmomclhane

tin Duulfide

Cd-m Tctrachloride
Chlombmzme

Chlomctlmnc
Chloroform

Chlommethane

iujlj < 10.0000< Io.000o < 10.OOOO 1

(u@) < 10.0000< 10.CCC4 < 10.0000 1

(us/L) < 10.0000< Io.&200 < 10.COOO 1

(us/L) c SO.0000 c 50.WC4 < 50.0000 I

(L@) < 50.00W < 50.00M < 50.CH3C0 I

(ug/L) < 10.0000< 10.0000< 10.OOLN I

(I@) < 10.0000< 10.0000< 10.OOO+3 1

(I@) < 10.0000 c 10.0000< Iomoo I

(us/L) < 10.0000< 10.OCOO < 10.0000 I

(u#L) < 10.0000< 10.0000< 10.OOOO 1

(ug/L) < Io.fmo < 10.0000< 10.0000 I

(Ugq < 50.00+30 < 50.0000 c 50.0000 1

(u#l.) < 10.0000< 10.0000< 10.0000 1

(I@) < 10.0000< 10.COX7 < 10 Owo 1

(I@) < Io.oocm < IO.(KO2 < 10.OOOO 1

(L@.) < 10.0000< Iomotl < 10.OOOO 1

(I@) c 10.CW3 < 10.0000< 10.OX3O 1

(I@) < 10.0000< 10.0000< 10.OOOO 1

(I@) < 10.OOCO < 10.0000< 10.CCO3 I

(L@.) < 10.0000< 10.0000< 10.CH2C4 I
(I@-) c 10.0000< 10.0020< Io.oow 1

(I@.) < 10.0000< Io.owo < 10.OOOO 1

(u@) c 10.0000< 10.OWO < 10.0000 1
(ug/L) < 10.0000 c Io.owo < 10.0000 1

(I@.) < 10.0000< 10.0000< Io.000o I

(us/L) < Io.000o < 10.0000< 10.OCOO 1

(us/I.) < 10.OWO < 10.0000< 10.0000 1

(ug/L) < 10.0000< 10.COOO < 10.0000 1

(USJL) < Io.ooco < 10.0000< 10.OOOO I

(U*) < 10.0000< 10.0000 c 10.OOOO 1
(u@) < Io.000o < 10.C4JO0 < 10.0000 1

(uglL) < 10.WOO c 10.WOO < 10.0000 1

(ugfL) < 10.OOM < 10.0000< 10.0000 I

(u@) < 10.COOO < 10.0000< 10.0000 1

(u@) < 10.0600< Io.ocoo < 10.0000 1

(u@L) < 10.0000< 10.0000< 10.0000 1

(u@L) c 50.0000 -= 50.0000< 50.OCOO 1

(u@) < 10.OLW2 < 10.WCKI < 10.OOOO I

(I@L) < 10.0000< Io.oocm < 10.0000 1

(u#L) < 10.0000< Io.cmo < 10.0000 I

(I@) < 5.0000< 5.0000< 5.COcM 1I
(u@) < 5.WW < 5.OCOO < 5.0000 2

(Ugq < S.cmoo < 5.ocm30 < 5.0000 11

(u.@) < 5.0000< 5.0000< 5.0000 11

(u@) < 5.0000< 5.OCOO < 5.0000 I 1
(u@) < Io.owo < loaoco < 10.0000 I

(u@L) < 5.o@30 < 5.COcxl < 5.OLMO 11

(us/L) < 5.OLMO < 5.COOO < 5.OWO 2

(USA,) < 5.0000< 5.00W < 5.0000 2

(u@) < 10.0000< 10.0000< 10.0000 I

(ug/L) < 10.0000< 10.0000 c 10.OOOO I

(I@) c 100300< Io.owo < 10.OCO3 2

(us/L) < 10.0000< 10.0000< 10.0000 2

(u@) < 100X3O < 10.0000< 10.0000 2

(usfL.) < 11.OCQO c 5.0000< 80000 2

(I@) < S.ofn)o < 5.COM < 5.OWO 11
(u@) < 5.0000< 5.COC4 c 5.0000 11

(Ugn) < 5.CKWM< 5.00C0 < 5.COOO 2
(u@) < 10.0000< 10.OWO c 1003CHI 2

(ug5) < 5.@200 < 5.0000< mow 2

(u@) < 5.0000< 5.0000< 5.0000 11
(u@) < 5.OCOO < 5.00W < 5.00Q0 2

(ug/L) < IOJXMO < Io.ooml < 10.OCQO 2

(ug/L) < Smwo < 5.COO+I< 5.0000 11
(I@) < 10.0000< 10.0000< 10.0000 2

.

Envimnmmtal Information Management Sysmn

Data Summary for Sampling SIaIion MW146 04/28/97

Analysis (Units) Wtmum Minimum Avmge count

cis-l,2dichlomctbcae (.s5) < 5.0000 ~ 5.00CQ c 5.0000 9



,

cis-1 ,3.DichlOrOpmpme

Dibmmochlommethme

EIhylbmzene

hkthykne Chloride

Slyrcm

Tetmc$lorcdhcne

Tolume

Trans-1,2.L3icMomcthme

IMIIS-I ,3-DichtOrOpropc
Trkhlomcthme
Vinyl AcetaIe
vinyl Chloride

xylem

(L@) < S.00M < 5.0000< 5.0000 2

(L@,) ~ 5.0000< 5.0000 ~ 5.000i3 2

(ugl’L) < 5.00CHI < S.0000 < S.wca I I

(I@) < 16.MOO < 8.00Q0 c 12.0CW3 2

(u@) < S.Woo < 5.0000< 5.0000 2

(I@L) < 5.0000< 5.0000 c 5.0000 I I

(u@) < 5.OcOO < 5.0000< 5.0000 I 1

(I@) < 5.oIxlo < 5.0000< 5.0000 9

(I@) < 5.0C60 < 5.0000< 5.00C4 2

(I@) 3.30Cil < 1.00130 c 1.8650 20

(I@) < 10.0000< 10.0000< 10.OOOO 2

(u#L) < 10.0000< 1.0004 c 8.7273 11

(I@) c 10.0000 -= 5.0000< 8.6364 I I

.



Envimnmmtal Information Management System

Data Summaq for Sampling Station MW155 04i28t97

AnaIy3i5 (Units) Maximum Minimum Average bunt

Alkalini~

Chloride

Cyanide

Fluoride

Hardness as CaC03
NilraIc

Nilnlc as Nitrogen

Sulfate

Sulfide

TOMI Organic carbon

Silicd

Amcnic

Mercury
Selenium

Aluminum

Antimony
Liw”um
Beryllium

Cadmium

Calcium

Chromium

CObdt

Copper

Imn

Lead

Magmium

Manganese

Mol@dmum

Nickel

Potassium

Silver

sodium

‘flmIlium
Vanadium

Zinc

Aluminum, DHIvcd

Antimony, Dissolved
Barium, Dissolved

Beryllium, DMlvcd

Cadmium, DMlvcd

Calcium, Dissolved

Chromium, Dksolved

Cobalt, Dissolved

Capper, Dmlvcd
Iron, Dissolved

Magnesium, Dissolved

Manmcsc. D&wlvcd

(mgL.) 97.0000 81.0000 91.00W 17

(m~) 104.0000 73.00iIO 85.3650 20

(mm) < O.OICKl c 0.0100< 0.0100 2

(m@) 0.1600 0.11oo 0.1424 17

(m@) 108.0000 106.0000 107.3333 3
(m@) 7.6000 2.9000 4.4667 3

(msfL) 3.0000 1.80@3 2.1471 17

(m@) 14.COW 0.98C4 11.2980 20
(m@) z O.lWO < 0.1000< 0.1000 3

(m@) 2.WOO < 1.0000 c 1.0833 12

(mall 21.00CR3 20 OQOO 20.5LM0 2

(mgL) < 0.60;0 ~ 0.0018< 00046 16

(mg5.) 0.0002< 0.0602< 0.0002 4

(ma) 0.0050 < 0.CH313 < 0.0023 4

(mg5) 14.0CH30 < 0.0195 < 1.7061 14

(mg13J c 0.1850 c 0.0075< 0.0737 11

(mS/L) 0.3900 0.0300 0.2934 19

(m@) 00150 c 0.0005 z 0.0072 18

(mS/L) < 0.0250 c 0.0030 c 0.0122 14

(mg5) 37.4000 30.3000 34.2818 11

(mglL) 0.1 1s0 < 0.0450< 0.0s95 I 1

(mS/L) < 0.0500 z 0.0034 t 0.0423 19

(mg/L) < 0.0267< 0.0070 c 0.0149 15

(m@) 70.30C4 < 0.0566<
(ma) 0.2500 c 0.0+314 c 0.0876 3

(m@) 16.5000 12.7000 14.91s4 13

(mg5) 0.0450< 0.0050< 0.0179 1I

(m@) c 0.0550 s 0.05Ml < 0.0513 16

(mglL) O.1OM z 0.005S c 0.0602 16

(mm) 10.50C0 2.7700 3.7840 15

(mS/L) O.ocwo < 0.0029<

(mglL) 36.1000 30.2000 32.7861 IS

(ma) < 0.4704< 0.0024 z 0.1254 16

(ma) 0.1430 c 0.0+326 < 0.0966 13

(mg5) 0.0340 c 0.0050 ~

(m@) 0.6250< 0.1000 < 0.2686 16

(m@) < 0.1850 c 0.0600 c 0.0981 16

(mgJL) 0.3400 0.2680 0.3095 17

(mS/L) < 0.0150< 0.W40 c 0.0078 17

(m@) 0.0250 c 0.0100 c 0.0148 17

(mS/L) 38.80@2 31.2000 35.1283 18

(mglL) < 0.060+3 z 0.0500. 0,0529 17

(m@) z 0.050+3 z 0.0450 c 0.0485 17

(m@) < 0.0250 z 0.0100 c 0.0147 16
(.85) 0.3600 < 0.0100 < 0.1147 17

(m@) 17.oolm 14.oQ@3 15.4100 17

(mz/L) 0.0260 c 0.0050< 0.0115 17

Molfidmu”m, Dkmlvcd (m~j ~ 0.0550< 0.05w c 0.0S13 16

(mg&) z O.1000 < 0.0500 c 0.0M7 17
(mfi) 10.5000< 3.020+3 c 3.9694 17

~m~) 38.0000 28.9000 33.7582 17

(m@,) < 0.4700 c 0.0600 z 0.1693 15

(m&) 0.1590 0.0740 0.1141 16

(mg5) 0.0300< 0.00S0 z 0.0136 17

(Fat) 56.3200 45.6400 51.5167 18

Nickel, DiMdvcd

Potassium, Diswlvcd

%dium, Dissolved
‘fImllium, Dmlvcd

Vanadium, DBlvcd

Zinc, Dissolved

Depth to wale?

Dissolved Gxygm

Dissolved solids
pH

Specific conduuanc.c

Temperature
Tu!bidity

,%enaphthme

Acmaphlbylme
D!bcnmfuran

PCB

Gross Alpha

Gross Beta

N@mium-237

PlutOnium-239
Rad AlPha

M Bela

Radon 222

Tcchnc6um-99

710rium-230
Uranium
Uranium-234

Uranium-235
Umnium-238

1,2,4-Tricblombcnzme
2,4,S-Trichlomphcnol

2,4&TticbIorophcnol

5.5107 16

0.0175 4

0.0163 12

(m#i) 4.78@3 3.35ml 3.9361 18

(mgJL) 325.00W 276.0000 292.6667 3
(5U ) 6.2000 5.&3cm 5.9380 71

(umhoskm) 518.00M1 498.0000 507.91S5 71 4

(F ) 68.0000 64.OCQO 64.95S6 18

(NTU ) 470.WC4 2.2000 38.2059 !7
(u@) < Io.woo < lo.om3 < 10.OOOO 1

(u@) c Io.ooOo < 10.COO2 < Io.000+1 2

(u@) < 10.00+XJ < 10.0000< 10.OOOO 2

(u@.) < 0.1700< 0.1700< 0.1700 1

(@L) 13.2000 -12.3004 4.9611 18
(pWL) 239.00W 65.0000 135.2222 18

(@ii) 0.7300 -0.5400 0.0725 4
(PCi/L) 0.7500 0.0000 0.1697 5

(pCYml)< 1.OCOO C l.WOO < 1.00M i

(pCiiml)z 1.0000 z 1.0000 c 1.0000 i

(@’s-) 537.@3w 537.Q200 537.0000 I
(@’L.) 347.WOO 11.LWXI 202.2273 22
@ii) 0.7600 0.50C4 0.6260 5

(m@) < 0.0010 c 0.@310 < 0.0010 4
(@/L) 0.7400 o.02&3 0.4353 3

(@L) 0.0260 0.0100 0.0187 3

@Cii) 0.6504 0.0950 0.3883 3
(u@) < 10.0000< 10.0000< 10.0000 2
(USJ’L) < 51.0000 -= S1.fmw < 51.00W I

(us/L) < Io.owo < Io.Oooo < 10.0000 I

Environmental Information Managanmt System

Dala Summary for Sampling Station MW155 04128J97



Analysis (Units) Maximum Minimum Avuage Count

2,4-Dichlomphaml (I@) c 10.0000< 10.OCOO < 10.0000 2

2,4-Dimcthylphuml (ugJ3,) < 10.WOO < 10.0000< IOJ3000 2

z4-Dinitmphcnol (USJ3,) c 51.0000< 50JW30 < 50.5000 2
2,6-DinitmtOlume (u@) < 10.0000< 10.0000< 100000 2

2-Chlomnaphthalme (Usfz,) < 10.OCOO < 10.0000< 10J3OOO I

2-Chlomphcnol (u@) < 10.0000< 10.0000< 10.OOOO 2

2-Chlomphmcd (us/kg) < 370.OLMO < 370.@3Ml <370.0000 I
2-Mcthylnaphthalme (ugl’L) < 10.0000< 10.0000< 10.OOOO 2

2-fvfcthylphmol (us/L) < 10 Owo < Io.woo < 10.0002 2

2-NitrOaniline (ugiL) < 51.0000< 51.WW < sl.oo@3 1

2-Nitmphcnol (ugiL) < 10.0000< 10.0000< lo.oCOo 2
3,3”-DkhlOrObuuidine (u@) < 20.om3 < 20.0000< 20.0000 2
3-Nitmaniline (ugL) < 51.0000< 50.0000< 50.5000 2

4,6-Dinitm-2-mcthylphc (up/L) c 51.@3@3 < 51.OCOO c 51.0000 1
4-Bmmophcnyl-phmylcth (u@) < 10.OOLM < 10.OOM c 10.0000 1

4-Chlom-3-mctbylphrnol (us&) < 10.0000 s 10.0000 z 10.0000 2

4-ChlOrOmilinc (u~) < 10.0000< 10.0000< 10.OOOO I
.4-ChIomphmyl-phmylct (USJL) < 10.OOI3O< 10.0000< 10.0000 2

4-McthylDhmol [u!?/L) < Io.owo < 10.0000< 10.CKW3 2
4-Nitm-m”iline

4-Nitmphrno!

Anthracellc

Bmm(a)a.nthraccne

Bcnm(a)PyruIe

Benzc@)fluOmnthcne

Benzc@,h,i)pcrylcne

Bcnm(k)fluoramhmc

Benm(k)lluoranthme

Bmmic Acid

Bmzyl Alcohol

Bmzyl Butyl Phthak

bu(2-Chlorwthoxy)mdh

bis(2-ChIor@byl)cthcr

b~(2-Chloroisopmpyl)c

bis(2-Ethylhexyl)phtbal

Chryscne
Di-n-butylphUm.late
Di-n-octylphOmlatc
flibcnro(a,h)anthraccnc

Dicthylphtbah.tc

Dimmhylphthalatc

Fluomnthmc

Fluorine

Hcxachlombcnzene

Hcxachlombutadknc

Hcxachlomcyclopcntadie

Hcx.achlomethanc

Indmo(l,2,3d)pyrcne

f.mphomne

N-Nitmsc-di-n-pmpylam

N-Nitmsodiphmylaminc

Nnphtha.km

Nitmbaumc

Pcntachlomphmol

Pmmch!omphmol
Phenmthrcne

Phenol
Pyrme
Total Trihafomelbanc$
1,1, l-Trichlomdhane
1,1,2,2-TetmcMometha
1, 1,2-TrichlOmcthane
1,1.llichlomdhmc
l, M3ich1010uhme
1,2-DkMombenzne
1,2-DichlOrOcthane
1,2-Dicb!Omxthrne
1,2-DichlOmpmpane
I,ZDicblOmprOpane
1,3-DkJdombenzcne
1,4-Dkhlombcnzene

1,4-DichIombuume
2-Butmcme
2-Hexanone
4-Methyl-2-PMtanone
Acctnne
Baume
BromodicMommUb?.ne
Bmmoform
Bromomulmne
CM&On Dkultide
Cdmn Tctmchloride

(.x) < 51.0000< 50.CMJI < 50.5000 2

(us/L) < 51.0000< 50.0000< 50.50C43 2

(I@) < lomoo < 10.00CH3 < 10.0000 2

(us/L) c 10.OOC43< 10.0000< 10.CCW 2

(I@) < 10.OOCH3< 10.0000< 10.0000 2

(I@) < 10.0000< 10.0000< 10.0000 2

(ug/3J < 10.0000< 10.OCOO < 10.OOOO 2

(u@) < 10.0000< Io.000o < 10J3WO 1

(us/L) c 10.0000< 10.0000< 10.OOOO I

(I@) < S1.00+30 < 50.WOO < 50.5000 2

(L@) < 10.OCKM< 10.0000< 10.OOOO 2

(us/L) < 10.00M < 10.moo < 10.00LN 2

(upJ3.) < 10.0004< 10.0000< lo.Oooa 2

(I@.) < 10.0000< 10.OW2 < Iomooo 2

(up/L) < 10.0600< 10.0000< Io.000o 2

(Ugq J 10.0000< 1.0000< 5.50LM 2

(I@.) c 10.0000< 10.OOW < 10.OOOO 2
(u@) < 10.0000< 10.OOW < 10.0000 1
(us/L) c Io.owo < Io.m < 10.OOOO 2

(us/L) < lo.ooOo -= Io.cOoo < 10.OOOO 1
(u@L) < 10.0000< Io.Oooo < Io.ww 2

(u@) < 10.0000< 10J3OOO < 10.COW 1

(u@) < Io.oofm < 10.0000< 10.OOOO 1

(us/L) < Io.oow < Io.Oooo < 10.OCOO 2
(u@) < Io.woo < 10.0000< 10.OWO 2

(u@) < 10.COOO < 10J3OOO < 10.OWO 2

(ugiL) < 10.0000 c Io.000o < 10.0000 2

(I@) < 10.0000 c 10.020+3 < Io.000o 2

(USA.) < Io.ocoo < 10.WOO < 10.OOM 1

(us/L) < 10.0000 c 10.0000< Io.cmoo 2

(I@) < Io.om < 10.0030< lomooo 2
(u@) c 10.C43OO< 10.0000< lo.ooOo 2

(u~) c 10.0000< 10.0000< 10IW3O 2

(ugf’L) < Io.ocoo < 10.COO4 < 10.COOO 2

(u@L) < S1.000o c 51.o+3&3 < 51.0000 I

(I@.) < 50.0000< 50.cOoo < 50.0000 1
(L@) < 10.0004< 10.0000< 10.OOOO 1

(L@) c 10.OOLM< 10.0000< Io.Oooo 2
(I@) c Io.000o < 10IWX7 c 10.OOOO 2
(.s5.) 16.0000 16.0000 16.0000 1
(I@.) < 5oo.ocOo < S.000o <2525000 4
(ugl’L) < 5.0000< 5.0000< 5.0000 1
(us/L) <500.0000 c 5.WC41 < 4S8.7502 12
(us/L) c 5CW3000 < 5.WOO <252.5000 2
(tI@) < 5CH3.00CX3< 5.0000 C 252.5000 2
(upJL) < 10.000+3 < Io.000o < Io.woo 2
(us/L) < SOO.CQOOz 5.0000<461.9231 13
(u@) <500.0000< 5.0000<170.0000 3
(ug/3J c 5.0000< 5.0000< 5.00+30 1
(us/L) c 5.0000< 5.COOO < 5.000+J I
(u@) c 10.00LM < 10.0000< 10.WOO 2
(us/L) c 10.O6M < Iomooo < 10.0000 1
(.s5) < 10.COOO < Io.owo < 10.OOOO 1
(Ugm.) c 10.COOO < Io.owo < 10.OCQO 2
(USA.) < 10.0000< 10.0000< lo.m30 I
(I@) < Io.Oooo < 10.0000< 10.OOOO I
(I@) < 10.0000< 10.0000< 10.OOOO 1
(lI@) <500.0000< 5.0000.252.5000 4
(I@) < 500.00W < 5.0@30 <445.0000 18
(I@) < 5.0000< 5.0000< 5.0000 2
(.s/2.) < 10.0000< 10.OOOO c lo.m 2
(.s5) 5.00M < 3.0000 c 4.WOO 2
(u@-) 500.00@1 c 8,0CO0 <445.4444 18

,

Snvimnmrntal htfommtion Management System
Data Summaty for Sampling Station MW15S 04/28/97

Analysis (Units) F&4mum Minimum Avenge Count
—

-- “ “- —-—



Chlombenzcnc
Chlomctlmne

Ch!orofonn
Ch!orofonn
Cblommdbme
cis- l,2dicM0r0ctbenc
cis-1,3-f3icSd0 mpmpene

Dibmmochlorometbnne
DicSdOmubene
IMylbcnzcne
Mclhykne Chloride
Styrme

Tetrachlomdhme
Tolueme
Tram- 1,2-DicMOrOctben
trans-I ,3-DicSdompmpc
Trichloroeihmc

Vinyl Accialc
Vinyl Chloride
Xylme

(I@) < 5.0000< 5.0000< 5.0000 2
(I@.) < 10.OCOO < 10.0000< 10.OOOO I
(us/7J < 500.0CH30 < 5.COOO <417.5000 6
(w/L) < 5C@3000 < 5.CH3CU3<461.9231 13

(I@) < 10.0000< 10.MO+3 < 10.WOO 2
(us/L) <500.0000<500.0000< 5oo.OfJ@l 15
(I@) < 5.0000< 5.0000< 5.WOO 2

(I@) < 5.00C4 < 5.00C4 < 5.COOO 2
(L@) c s@3.Cx30+3< SOO.0000 <500.0000 I
(I@) < 5CQ.C@CO< 5.0000<252.5000 2
(I@) C 25.00M C 5.00W < 15.0000 2
(L@) < S.Owl < 5.Oooa < 5.0000 2
(L@) 500.OCOO <190.0000<444.5455 1I
(I@) <500.0000< 5.0000. 252.5CO0 4

(u@) <500.0000< 5oo.0Lw3 -= 500.0000 15
(.8/2,) < 5.OWO < 5.0000< 5.0000 1

(usA.) 2500.0000 390.0000 1882.7778 18

(ug/L) < Io.000o < 10.00C4 < lo.000i3 1
(us/L) c IWO.0000 z 10.COC4 <893.5714 14
(u@) c IOCX3.0000 c 5.00W <668.3333 3

,,’, ... .: -.-”,,--.,’.- - ‘ ;+ ,’ .... , ..,:..:.T? ..- 73?..;:. ? , . . .,.,,..-7. ,..-,.’ ..--...!. ~..- 7-V



Snvimnmmtal Information Mmmgunmt System

Data Summaq for Sampling Station MW157 04t28197

Analysis (UniLs) Mrwim.m Minimum Average count

Alkalinity

Chloride

Cymidc

Fluoride

Hardness as CaC03

Nioale a.! NiIrOgm

Phosphate

sulfate

Sulfide

Ammonia as Nkrogcn

Told Organic @bon

Silicd

Arsenic

Mercury
Selenium

Anmic, Dwlvcd

Aluminum

Antimony
Barium

BuyIlium

Cadmium

Calcium

Chromium

Cobalt

Copper

Imn

bad

Magnesium

Manganese

Molylidmum

Nickel

Potassium

Silium
Silvu
sodium
Thallium

vanadium

Zinc

Aluminum, Dksdved

Antimony, Dwlved

Barium, Dis.solved

BayIlium, Dissolved

cddmium, Didvd

Calcium, Dissolved

Chromium, Dmlvcd

Cobalt, Dissolved

COppq Dusalvd
Iron, Dissolved

f-cad, Dmlvd

Magnesium, Dwlvcd

Man9.Mae. Dksolvd

(m&?/L) 215.0000 43.0000 69.1667 12

(m@,) 155.9W0 19.WOO 39.3462 13

(m@) < 0.C@30 < O.WW < 0.0315 2

(m@) 0.1700 -= 0.1000< 0.1058 12

(mm) 62.OWO 62.0000 62.0000 1

(mg/L) L9000 < 0.4700< 1.1669 13

(.s5) 0.1100 0.1100 0.1100 I

(m@) 136.0000 8.7W0 112.3615 13

(mgL) < 0.4000< 0.4000< 0.4W0 I
(m@) c 0.[000 C 0.1000 z 0.1000 I

(m@L) 3.WOO 2.00W 2.3846 13

(m@) 30.ooOO 17.oOoo 23.5W0 2

(mgL) 0.0148 < 0.0018 < 0.0057 16

(mg/L) < 0.W02 < O.WO1 < 0.0002 5

(mg&) < 0.IW50 < 0.0008< 0.W20 5

(mg5) 0.W70 0.0070 0.0070 1

(m@) 6S.600+3 < 0.0161 < 4.8507 16

(m#L) 0.1850< 0.0075 < 0.0556 17

(m#L) 0.4260 0.0450 0.0913 17

(m@) 0.0150< 0.0002< 0.0046 17

(m@) < 0.0250< O.COI I < 0.0091 17

(m@) 39.0000 14.WOO 21.0559 17

(mg3J 0.1890< 0.W16 < 0.0510 17

(.s5) 0.0500 c 0.0024< 0.0402 17

(m@) 0.0254< 0.0014< 0.0104 17

(m#L) 89.70W < 0.0121 < 6,3914 16

(.s5) 0.2s00 < 0.0005 < 0.0573 5

(ma) 14.4000 5.63 W 7.6319 16

(mg5) 0.5110< 0.0W3 < 0.0634 16

(mgL) < 0.0500< 0.0500< 0.0500 I I

(mgL) 0.4150< 0.0036< 0.0644 16

(.s5) 3.64C41 < 0.5260< 1.9541 15

(mg7.) 97.40W 97.4W0 97.4000 1

(mfVL) < O.WOO < 0,0018< 0.0139 S
(mm) 119.oOoo 32.5000 64.9850 16

(m@) 0.0600< 0.0007< 0.0453 16

(mgil.) 0.1780< 0.0011 < 0.0578 16

(m@) 0.1030< 0.0030< 0.0170 !7

(m@) 0.2820< O.1OW < 0.1466 II

(m@L) < 0.1850< O.OWO < 0.0704 12

(mgL) 0.2100 0.0450 0.0683 12

(m@) < 0.0150< 0.W40 < 0.0058 12

(mg/L.) C 0.0250< 0.01C4 < 0.0113 12

(m@) 32.7000 15.WW 19.5417 12

(mg&) < O.OWO < 0.05W < 0.0508 12

(mgf3J < 0.05W < 0.0450< 0.0495 11
(m@) < 0.05W < 0.0100< 0.0146 12

(.s5) 0.3550< O.OIW < 0.0514 1I

(mgL) < 0.2500< 0.25W < 0.25W 1

(m@L) 15.oOoo 6.1600 7.7903 12

(m&) 0.0620< 0.W50 < 0.0211 12

Mol~denu”m, Dissolved (mtij c 0.05W < 0.0500< 0.05W IO
Nickel, Dmlvd

Potassium DMlvcd

SiIvc?, D&&4
Sodium, Dmlvcd

T31dlium, Dtsdvcd

Vmdilun,Dmlvd

Zinc, Dkdvd

Depth @ Water

Dissolved oxygen

Dissolved solids

PH
Specific conductance

Temperature
Told Suspemdcd solids

Twbidity

Acenaphthme

Acem.phthyknc

Dibcnmfuran

PCB

PCB-1016
PCB-1221

PCB-1232

PCB-1242
PCB-1248

PCB-1254
PCB-126J3

Gros Alpha

Orms Beta

3.feplunium-237

(m#L) 0.3790 c 0.0500< 0.0799 1I

(mgL) < 2.0000< 2.OWO < 2.OWO 11

(m#L) < 0.0600< O.WOO < 0.0600 1

(mgL) 123.0000 54.40W 70.6455 11
(m#L) 0.1090 -= 0.0600< 0.0645 11

(mg/L) 0.0840< 0.0500 c 0.0595 10

(mg/L) 0.03W c 0.W50 c O.olw 1I

(l&l) 35.2000 O.WW 29.9367 15

(m#L) 10.42W 6.72W 8.85W 13

(mgA.) 542.0000 307.00W 382.25W 4
(5U ) 7.3003 0.ooOO 5.9857 35

(.mhodcm) 905.WW 442.ooW 527.0750 40
~ ) 75.ww 50.0000 64.3846 13

(mgL) 206.WOO 206.OWO 20-S.WW 1
(t4TU ) 125.0000 0.61W 31.3677 13

(ugJ’L) < 11.00W < 10.WOO < 10.500+2 2
(I@) c 11.WOO < Io.oow < 10.5000 2

(.s/3,) < 11.0000< Io.oOOo < 10.5OW 2

(I@) < 0.t7W -= 0.17W < 0.17W 1

(I@.) < 0.5000< 0.5000< 0.5000 I
(u@) c 1.200+3 < 1.20W < 1.2000 I

(ugf’L) < 1.2000< 1.2000< 1.2000 I

(Ugq < 0.5W0 < 0.5W0 < 0.5W0 1
(L@) < 0,2000 c 0.2J300 < 0,2000 1

(I@) < 0.2000< 0.20W < 0.2000 I

(U@) < 0.20W < 0.2000 c 0.2000 1
(pa/L) 5.7000 -4.ooOO I.ww 12

(@ii) 89.0000 1.WW 36.9167 12

(pcii) 0.9W0 -0.3603 0.3W0 4

.

Environmental Information Management System
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Analysis (Unils) Maximum Minimum Average Count

PlufOnium-239

fmd Alpha
(@L) 0.1000 O.WOO 0.0396 5

(pCiiml)c 1.0000 c 1.0000 K 1.0CN30 1
Rad BeM (pCiiml)< 1.0000 c 1.0000 z 1.0000 1
R3don 222 @Cii) 461.0020 461.WOO 461.0000 1
Tcchnctium-99 @ii) 1067M c 0.0000 c 57.8824 17
‘fhOrium-220 (@L) 0.0570 0.3074 5
Uranium (mgJL) < 0.0010< 0.0010< O.COIO 3
Uranium-234

Umnium-235
(FM.) 0.3600 -0.0038 0.1554 3
(pci/L) 0.0330 0.0100 0.0233 3

Uranium.238

1,2,4-Trichlombcnzene
(@f-) 0.7000 0.0270 0.4357 3
(u@L) < 11.000+3 < 10.COOO < 10.5CW 2

~4,5-TricMomphmol (u@) < 53.0000< 50.0000< 51.50M7 2
~4,6-TrkMomphemol (I@) < 11.cocm < 10.COCX3< 10.5OC4 2
2,4-DicMomphcnal (L@) < 11.0000< 10.0+300 < 10.50C4 2
Z@3imcthylphcnol (L@.) c 11.0000< 10.O+3LM< 10.5OM 2
‘2,4-Dinitrophmol (L@) < 53.OCOO < 50.0000< 51.5000 2

2,4-DiniOutOluene (I@) < 11.0+300 < Io.oocm < 10.5000 2
2,6-D1nitrOtOlume (I@) < 1I.cooo < Io.oocm < 10.5OOO 2
2.-Chlomiaphthalme (I@) c 11.OWO < 10.0000< 10.5000 2

2-Chlomphmol (Ugiq < 11.ocmo < 10.0000< 10.5W0 2

2-MclhylnaphIhafcne (ugL) < I 1.0C4M < 10.0000< 10.5OOO 2

2-Mdhylphenol (I@) < I I.OLMO -= Io.000o < 10.5COO 2
2-NitrOaniline (u@) < 53.OLMO < 50.0CH30 < 51.5CO0 2

2-Nitrophmol (u~) < 11.0000< 10.0000< 105OOO 2
3,3’- f3ichlombmzidine (L@) < 21.0000< 20.0000< 20.5000 2
3-NitrOaniline (I@) < 53.0000< SO.0000 < 51.5000 2
4,6-f3inilro-2-mdhylphe (u@) < 53.00C0 < 50.0000< 51.5000 2
4-Bmmophmyl-phmylub (usI’L) < 11.0000< 10.0004< 10.5000 2

4-Chlom-3-methylphmol (I@) < 11.0004< 10.0000< 10.5OC4 2

4-Chlomaniline (.s/3.) < 11.0000< 10.WW c 10.5OOO 2

4-Chlomphenyl-phmylet (usA,) < 11.0000< 10.WOO < 10.5000 2

4-Mcihylphenol (I@) -= 11.0000< 10.0000< 10.5000 2
.l-Nikmnilinc (I@) < 53.0000< 50.OCOO < 51.5000 2
4-Nitrophenol (I@) < 53.0000 c 50.0000< 51.5CO0 2

Anthraccne (I@.) < 11.owo c 10.0000< 10.5WO 2
Benzo(+mIIIratxne (I@.) c 11.owo < 10.0090< 10.5COO 2
Bcnm(a)Pyreae (u@) < 11.0060< 10.00+30 < 10.5M3O 2
Baw(b)flurxamhene (Ugl.) < 11.0000< 10.0000< 10.5OOO 2
Bcnzo@h,i)paylcne (I@) < 11.0000< 10.0000< 10.5OOO 2

Benz@k)fluoramhme (I@) < 11.000+3 < 10.0000 c 10.5OOO 2
Benzoic Acid (I@) < 53.00M < 50.0000 c 51.SOOO 2
BenzyI Almhol (USA,) < 11.0000< Io.fx3@l < 10.5000 2
Benzyl BuIyi Phthalak (I@) c 1l.cooo < 10.0000< 10.50M 2
bi@Chlomethoxy)mdh (UKJL) < 11.WOO . 10.CH3CX3< 10.5000 2

bis(2-Chlomihyl)cther (u@) < 11.0000< 10.0000< 10.5OOO 2
bis(2-Ch10r0i50pr0pyl)c (U*) c I 1.0000< Io.000o < 10.5OOO 2
bu(M2thylhexyl)phthal (I@.) J 16.0+3W < 8.0604< 12.WW 2

Chryxne (I@.) < 11.ooc4 < 10.00+30 < 10.5OOO 2

Di.n-bu~lphthalate (.s5) 10.0000< 3.OCOO < 6.5000 2
Di-n-octylphthake (I@,) < 11.ooc4 < 10.0000< 10.5OOO 2
D1benzc@h)anthracerm (I@) < 11.OCW < Io.000+1 < 10.5OOO 2

Dkthylphtlmkte (L@) c 1I.woo < 10.COO+3< 10.5OOO 2

Dimethylphtbalate (I@) c 11.0000< 10.OW3 < 10.5OOO 2

Fluommhme (I@) < 11.0000< 10.0000< 10.5OOO 2
FluOrene (I@) c 1I.ocoo < 10.0000 c 10.5000 2
Hexr,c$lorobenzene (USA.) < 11.occo < 10.OOOO c 10.5CO0 2
Hcxachlombutadicne (u@) < I 1.0000< 10.0000< 10.5OOO 2
Hexachlorwyclopukndie (uslL) < 11.0000< 10.0CH30 z 10.5WO 2

Hexachlom-dhme (us/L) < I U3000 < 10.0000 c 10.5OOO 2

Indeno(l,2,3ul)pyrcne (I@) c 11.000+3 < 10.COOO < 10.5OOO 2

kophorone (I@) < 11.0000< Io.cooo < lo.50@3 2
N-Nitrow-di-n-pmpylam (u@) < 11.0000< 10.O+3C4< 10.50@3 2

N-3Wrwodiphcnylamine (I@) c 11.0000< 10.OOM < 10.5CO0 2

N8phlhalae (L&L/L) < I 1.oo+30 < 10.0000< 10.5000 2

Nitmbaume (I@) c 11.0000 -= Io.ocoo < 10.5LW0 2
Pmwhlomphmol (u@) < 53.0000< 50.0000< 51.5000 2

Phcm.mhmne (I@) J 10.OOOO c 1.0000< 5.5000 2

Phenol (I@) < 11.0000< Iotooo < 10.5000 2

Pyrme (us/L) < 11.lwoo < 10.COO4 < 10.5OOO 2
Total Trihalomelhanm (.s5) 16.0000 16.0000 16.0000 1

1,1,1 -Trichlomelhane (.s/3.) c5CJJO0.0000 < 8.0000<15014.5000 4

1,1,2,2-Tc!IachlOrOctha (I@) .IOOOO.OWO < 5.0000< 5o02.5c@o 2

1, 1,2-Trichlomeihane (U@) 50000.0000< 50.COO13G8234.2857 14

1,1-DichlOlOcLhr.ne (u#L) +30&3.0w3 < S.owo -=15013.7500 4

I, M3ich10muhme (U*) <50000.0000< 4.0000<15013.5000 4

1,2-f3ichlombau.me (I@) < 11.0000< 10.O+3W < Io.sooa 2

1,2-Dic5110r0cthme (us/L) -=50000.0000 < 5.O+XM -=36337.CQOO 15

102-Dich10nxthme (wYL) <1 OOOO.COC4~ 550.0000< 5275.OCOO 2

1,2-f3ic3d0mpr0pane (u@) <1 OOOO.OCOO< 5.0000<5002.5000 2

1,3-Dicldorobenzene (I@) < 11.ocoo < 10.0000< 105OOO 2

Snvimnmmta! Information M8naganmt System

Data Summary for Sampling Station MW157 0417.8J97

Analysis (Unils) Maximum Minimum Average Count

1,4-Diehlombcnzme (I@.) c 11.0000 -= 10.0000< 10.5COO 2
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2-BuIanOne

2-Hexa.none

4-Methyl-2-pcntanone

Acetone

Benzene

Bmmodich!ommdhane

Bmmofonn

@bon Dwlfide

Cmbon Tctnchloridc

Chlombenzene

Chlomcthane

Chloroform

Chloromcthane

(Ugm.) QOOOO.WOO < 10.WOO <10005.0000 2

(u@) QO&30.0000 c 10.WOO <1000S.0000 2

(I@.) QocCO.Oooo < 10.(M3C41<1 OOO5.OCOO 2

(u@L) aOooo.Oooo < 10.C604 <1 OOO5.OLNO 2

(ug/L) <50000.00+30 < 5.0000<15013.7500 4

(L@) <50cOo.Oooo < 5.0000 a’3o03.6-567 15

(I@) <10000.0000< 5.OCOO <5002.5000 2

(I@) QOOOO.COOO < 10.00+30 <IW05.0000 2

(I@) <loo@3.oo@3 < 5.0000 c 5002.5000 2

(I@.) -30000.0000< 21.COOO awo4.7333 15

(Ugm.) C1OOOO.C4LM< 5.OWO <5002.5000 2

(I@.) Qowo.c@oo c 10.COOO <10005.COC4 2

(u#L) -SOOQO.CH300< 7.0000 Q9003.8C03 15

(u@) QOOOO.0000 < 10.OOIW <1000S.0000 2

(I@) +O@30.0000 < 50.COOO 43186.3636 11

(UWL) <1 OOOO.OWO < 5.WOO <5002.5000 2

cis-1 ,2dicMomethme

Ci$-1,3-Dich[oroprupaIe

Dibmmochlommethane (u&; GIOOOO.01330< 5.00LM <5002.5000 2

Didllomdhme -

Ethylbcn?.me

Mcthy!me Chloride

SIyRam

Telm%lomxtkne

Tolume

Tmn5-1,2.13ich10rocthm

oans-1 ,3-DichlOmpmpe

TricMomcthme

VinyI Acetate

Vinyl Chloride

Xylene

-(uh) @3000.Oooo -30000.0000 6@300.Oooo 2

(u@) -3WO0.COO+3 < S.OCOO <15013.7500 4

(u@) +5000.CO@3 < 10.OWO Q3005.@3@3 2

(u@) CIOCOO.0000 c 5.0000<5002.5000 2

(u~) +WCO.0000 < 50.WOO 09019.3333 15

(us&) J500C0.0000 z 2.0000<15013.0000 4

(u~) 60000.0000 c 50.C600 -=43186.3636 11

(u@) <10000.00+30 < 5.COOO < 5002.5CH30 2

(ugA,) WCOOOO.0000 .3go,~ ●********* ,7

(ugJL) aoo(P3.ooC4 < 10.0000<10005.0000 2

(wJL) c50+3C0.0000 c 10.0000 ~6807.3333 15

(u@) @OOO.0CH30 c 5.0000 Q7526.2500 4

.
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Envimnmmtal Information Management System

Data Summary for Sampling Station 63w187 04GW97

Analysis (Units) Maximum Minimum Average Count

Alkalinity

Chloride

Cymide

Fluoride

Nitrate as Nitrogen

Sulfate

Total Organic Cd-m

Silicd
Anenic

Mercury

Selenium

Arsenic, Oiswlved

Aluminum

Antimony

Bm”um

Beryllium

Cadmium

Calcium

Chromium

Cobalt

CQppu

Inn

Lad

Mmgancse

Molybdmum

Nickel

Potassium

silver

sodium

Thallium

Vanadium

Zinc
Aluminum, D~lvcd

Antimony, Dissnlvcd
Barium. Dulvcd
Bcrylli&m, Dis.wlvcd

Cadmium, DwIvcd

Calcium, Dissnlvcd

Chromium, Dulvcd

cobalt Dissolved

Copper, Dslvcd

Iron, Dkwlvcd

H Dissolved

(m@) 240.SiMO 33.0000 205.3478 23

(mg5) 314.60W 16.0000 144.4261 23

(mS/L) z 0.0100< 0.0030 z 0.0065 2

(mS/L) 0.2100 c 0.1000< 0.1843 23
(mg5) 3.6000< 1.0000< 1.2304 23

(.*) 34.CO04 c 5.0000 c 12.2522 23

(mgL) 4.0000 3.Olxlo 3.IOLM 20
(m#L) 34.0000 26.WOO 3 I.oWO 5

(mgA,) 0.0178 < 0.00S0 < 0.0098 10

(mjyL) < 0.0002< O.WO1 < 0.@302 4

(m@) 0.0050< 0.0014< 0.0032 5
(mg5) 00140< 0.0250< 0.0072 21

(mg/L) 7.5000< 0.0195< 1.2076 1S

(mm) < 0.1850< 0.0092 c 0.0685 13

(mgll.,) 0.5230 O.IOSQ 0.2397 11

(mg/L) 0.0150 < 0.CO02 < 0.0+359 17

(msL) < 0.0250< 0.0cH36 < 0.0119 18

(m#L) 81.2000 17.4000 35.6356 18

(.s/2,) 0.2300< 0.0013 < 0.0741 19

(m@L) 0.0500< 0.0058< 0.0451 14

(m@L) 0.0250< 0.0021 c 0.0120 11

(m@.) 6.7300< 0.0362< 1.3160 21
(mg5) 0.2500< 0.0+320 < 0.0864 3

(m#L) 0.5550 0.0400 0.2363 15

(m#L) c 0.0550< 0.0500< 0.0510 20

(mfi) 2.3000< 0.0070< 0.7459 23

(m@) 2JXHJ0 < 0.4540< 1.7956 15

(mgL) < 0.0600< 0.@316 < 0.0254 5

(mgL) 262.2002 64.3600 128.4043 14

(m@L) < 0.4700< 0.0007 c 0.1156 19

(m#L) 0,1520< 0.0010 < 0.0852 15

(m#L) 0.0490 ~ 0.0080 ~ 0.0240 12
(m#L) 0.6250< 0.1080< 0.2609 20

(mgJ7.,) < 0.1850< 0.0600 c 0.0968 20
(mS/L) 0.2900 O.low 0.2297 23

(m#I,) < 0.0150< 0.0Q40 < 0.0075 22

(mgL) 0.0250< 0.0100< 0.0149 23
(.s5) 41.0000 16.8100 33.8943 23

(mg5) 0.0600< 0.0500< 0.0530 23

(mgll,) c 0.05w < 0.0450< 0.0485 23

(row) < 0.0250< 0.0100< 0.0146 23

(m#L) 0.3920< 0.0100< 0.1848 23

(m&) < 0.2500< 0.2500< 0.2500 3
Mag&ium, Diilvuf (.X) 19.@300 7.3400 14.9713 23

Mqancsc, Diihd (mgA,) 0.4660 0.0380 0.1942 23

Molvbdmum. Dmlvcd (mm/L) < 0.0550< 0.0500< 0.0510 20

mid, oi~ivd ‘

Powium, Dwlvcd
SilvcrO Dissolved

Sodium, Diswlved
‘f3mllium, Dis-mlvti

Vanadium, Dissolved

Ztnc, Diswlvcd
Canduuivity (Meter)

Depth tn Water

Dmlvcd oxygen

Dissnlvcd SnJi&

pH

Spccitic conductance

Temperature
Turbidity

Acenaphthme
Acenaphthylme

Dibcnmfumn

PCB-1016

PCB-1221

PCB-1232

PCB-1242

PCB-1W8

PCB-1254

PCB-1260
GrLW Alpha

GmSS Beta
Neptunium-237

PlutOnium-239
Radon 222

Tec4mc!ium-S?3

ThOrium-230
Uranium

Uranium-234

Umnium-234

?miL) 2.23oO c 0.0500< 0.8853 23
(m%) < 10.5COO < 2.Cn3@3. 2.4048 21

(mgA,) < 0.06430 c 0.0600. 0.0600 3

(mgl,) 140.6000 62.4100 123.4743 23

(mg5) 0.4700< 0.0200 c 0.1489 18
(mg5) 0.1750< 0.0500< 0.1097 20
(.s5) 0.0350< 0.0050 c 0.0150 23

(umboskm) 930.0000 930.fw30 930.00CJ3 I

(Ret) 10.9500 7.4000 8.7036 28
(mgJL) 9.2noo 0.8600 3.8093 28

(m#L) 536.00W 453.0000 491.20L13 5

(Su ) 6.8000 5.9000 6.2688 %

(umhoskn) 940.0000 862.0000 895.9184 98 .

(F ) 68.0000 57.0000 61.3214 28

m) 68.0000 4.7000 16.5080 2s
(I@) < 12.0000 -= 12.0000< 120000 1

(I@) c 12.0000< 12.0000< 12.0000 1

(L@) c 12.oofH3 < 12.00LM < 12.0000 1

(Ugq < 0.7000< 0.7000< 0.7000 I

(us/L) c 0.7000< 0.7000< 0.7000 1

(u#L) < o.7cOo c 0.7CO0 < 0.7000 1

(I@) < 0.7000< o.7fK30 < o.7m 1
(I@) < 0.7000< 0.7000 c 0.7000 1

(L@) c 1.4000< 1.40W7 < 1.40&7 I

(I@) c 1.4000 c 1.4000< 1.4000 1

(@i) 14.9@3fI -3.9000 3.2071 28
(@L) 78.0000 2.0000 14.5357 28

(pcUL.) 0.39W -o.2cOo 0.0920 5
(pcii) 0.7400 0.0000 0.1925 4

(pcii) 801.0C413 604.0000 697.3333 3

(@WI-) 34.OWO 0.00@3 11.6364 25
(@i) 0.8LW3 -0.1700 0.2126 5
(mgL) < O.COIO < 0.0+310 < 0.0010 6

(@L) 0.5600 0.s600 0.S6LN 1

(pcii) 0.4400 o.44cm 0.4400 2

Environmmtal Information Managanmt Systcm
Da.la Summary for Sampling Station MW187 04tzw
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Chlombenzene

Chlorwlhmc

Chlomfonn

Chlommethane

cis-l,2dichIomuhenc
cis-1,3-DicMOrOprO~e

f3ibromocMommdhane

Bhylbcnz.mc

Mcthylme Chloride

Slyrmc
Tdrachlor@hcne

Tolume

Traris-l,XlkJIlorwtbm

Trichlomctbcne

VinYl Acuate

Vin~l Chloride

Xykm

(ugJL) < 5.0000< 5.0000< S.ocoo 3

(USA,) < 10.0000< 10.OOOO-= 10 m 3

(usA,) < 50.0000 f 10.0000< 41.8421 19

(us/L) < lo.oocm < 10.0000< 10.OOOO 2

(I@) 130,0020< 11.0000 c 48.1538 26

(L@) < S.m < S.fwoo < 5.0000 2

(u~) < S.m < 5.0000< 5.@3LM 2

(u@) < 50.000+1 < 5.COC4 c 30.8333 6

(USJ’L) < S.0000 < S.0000 < 5.0000 I

(u@) < 5.0000< 5.0000< S.m 2

(w/L) z 50.0000 c S.0000 z 38.7143 14

(u@) < 50.OCQO < 5.OCOO < 21.2500 4

(I@) c 50.0000 C 10.OO+3OC 424074 27

(I@) 450.0000 96.OCQO 265.0667 15
(L@) < 50.COL13 < 10.0000< 233333 3

(I@) < 100.COOO < 1.0000< 70.0909 I I

(I@) < 100.OOM < 5.OCOO < 63.7500 4

.
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Snvimnmmtal Information Mamagcmmt System

Data Summary for Sampling Station MW193 w28/97

Analysis (UniL$) Maximum Minirn.m Average bum

Alkalinity
Chlotidc
Cyanide
Fluoride

Hardness m CaC03

Nitrate

Nitrate as Nitrogen

Sulfate

Sulfide

Told Organic Carbon
silica
Ammic

Mcxwy
Selenium

Ammic, Dissolved

Aluminum

Antimony

Barium

BayIlium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Ma&me

Molybdenum

Nickel

Potassium

Silver
.%dium

Thallium

Vanadium

2inc

Aluminum, Dmlvcd

Antimony, DksOlvcd

Barium. Dissnlvcd

Berylli& Dksnlvcd

cadmium, Dissnlvcd
Calcium, Dissnlvcd

Chromium, Dissnlvcd
Cobalt, Di5S0kCd
Cnppw, Dmlvcd
Iron, Oiilvcd
had. Diswlvd

(mg13J 111.0000 101.OOC4 105.6667 3

(mg5) 41.8W0 23.COOO 34.5400 5
(m@) < 0.01&3 . 0.0030< 0.0065 2

(mg5) 0.1900 0.1400 0.1633 3

(.W CaC) 451.0000 222.00@3 3365000 2

(ma) 3.4000 0.9400 2.17fH3 2
(mg13J 1.2000< 1.0004< 1.0667 3

(mg5) 66.2000 10.0000 23.@3cN 5

(mS/L) C 0.4W0 . 0.1000 c 0.2S00 2

(.SJL) I.0000 < 1.OCOO < l.oOco 12

(m@) 40.0000 19.CCC4 27.6667 3

(mgli.) 0.0128 z 0.0020 z 0.0069 5

(mgJL) . 0.CO02 z 0.0001 . 0.0002 3

(m@) 0.0050< 0.0013 < 0.0033 3

(m@) c 0.0050< 0.C050 C 0.0050 1

(m@) 46.3000 z 0.0770< 12.4040 4

(mS/L) 0.1850< 0.0089< 0.068S 5

(mS/L) 0.8780 0.1980 0.3616 5

(m@) 0.0150< 0.0C435 < 0.0053 5

(m@) 0.0250< 0.0011 < 0.0098 5

(mg/L) 57.7CO0 22.5000 35.2600 5

(m@) 0.4440< 0.0044 c 0.1169 5

(m@) c 0.0500 z 0.0024 z 0.0303 .5

(mS/L) 0.0280 c 0.W32 c 0.0146 5

(mg5) 74.4000 x 0.0370 c 16.5854 5

(mgJ7J < 0.2500< 0.CO19 t 0.0846 3

(mgJL) 12.6CH30 8.74C4 10.5700 5

(mg5) 2.2100 0.0640 0.5734 5

(mglL) c 0.0500 C 0.0500< 0.0500 2

(m@) 0.3930< 0.W70 < 0.1411 5

(m@) 10.5000< 2.00@3 < 4.8600 5
(m@) < 0.0600 c 0.0018 c 0.02[9 3

(m@) 33.2000 29.1000 31.6200 5
(m@) < 0.0600. 0.CM07 z 0.0304 4

(m@) 0.2360 c 0.0068 < 0.0880 4

(mg13J 0.1840< 0.0059< 0.0495 5

(m@) 0.4570 0.1260 0.2915 2

(m@) C 0.06430 c 0.0600 C 0.0.$30 2

(m@) 0.2310 0.2240 0.2283 3

(mglL) K 0.0150< 0.0050< 0.0083 3
(m@) x 0.0250< 0.0100< 0.0150 3

(mS/L) 23.80C0 21.40@3 223333 3
(m@) C 0.0600 z 0.0500 c 0.0533 3

(m@) c 0.0500< 0.0450< 0.0483 3

(ma) < 0.0230< 0.0100 c 0.0150 3

(m@) 0.4920 z 0.2280< 0.3583 3

(mzl.) 0.2500 0.2500 0.2500 1
Mag&ium, DMlvcd ire%) 8.8800 8.28@3 8.5933 3
Mans?.mse, OkSOkd (.j2.j 0.2220 0.0470 0.1267 3
Molybdenum, D~lvcd (m@) < 0.0500< 0.0S00 < 0.0500 2

Nickel. DiSWkd (mti) 0.1330 0.0740 0.1023 3
Pomium, Dwlvcd
Silvm, Disdvcd

.%&m, Dwlval

Thallium, Dwlvcd
Ve..udim, Dmlvcd

Zinc, Dwlvcd

Depth 10 water

Dmlvd Oxygm

Dissolved So!i*

PH

SP@tic conductance

Tcmpaature

Turbidity
Acentphthme

Ac.enaphthylme

Dlbenznfunn

PCB

China Alpha
Gross Bela

Nc@mium-237
PlutOnium-239

Rad Alpha

Rsd Bets
Radon m

Tec3me6um-99
ThOrium.230

Uranium

Uranium-234
Uranium-235

Uranium-238

~m~) t 10.5000< 2.OWO < 4.8333 3
(ma) C 0.0600< 0.0600. 0.0600 1

(mS/L) 32.2000 29.COC4 30.2667 3

(mglL) < 0.0600< 0.0560< 0.0580 2

(m@) O.ono 0.0760 0.0765 2

(mg/L) 0.0300 c 0.C050 < 0.0164 3

(I%@ 43.5800 33.76C4 38.8967 9

(mg5) J 4.9700 Z17W 3.4833 9

(m@) 201.0000 177.0000 1920000 3

(Su ) 6.5000 5.9000 6.1212 33

(umhoskm) 377.OCOO 294.0000 357.0303 33

(F ) 65.0000 56.0000 59.4111 9

(NTu ) 950.0000 7.500+3 140.1875 8
(u@) < 10.00CH2 < 10.COOO < 10.0000 1

(ug/L) < Io.oow < 10.0000< 10.OOW I

(us/L) c 10.0000< 10.0000 c 10.COC4 I

(USA.) K 0.1700< 0.1700< 0.1700 I
(@/L) 25.9@30 -2.3000 4.2889 9

(@/L) 21.0000 3.0000 9.7778 9

(@3-) 0.32CH3 0.0370 0.1785 2

(@X2.) 0.1800 0.0100 0.0763 3
(pciiml)z 1.0000 c 1.0000. 1.0000 1

(@ml) z 1.0000 c 1.0000 c LOCOO 1

(pcii) 604.00M 6@4.Oooo @4.Oooo 1
(@L) 17.COC4 -0.1800 9.1169 13

(@/3,) 3.7000 0.1200 1.3533 3

(m@L) 0.0030 c 0.0010 < 0.0015 4

(@i) 0.7200 0.160+1 0.4967 3
(@L) 0.0400 0.0061 0.0187 3

(@L) I .2000 0. 140!3 0.7800 3

.
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Data Summary for Sampling Station MW193 04/-28/97

Analysis

1,2,4-Trichlombcnzcnc

2,4,5-TricMomphmol

2,4,6-Trichlomphmol

2,4-Dichlomphmol

2,4-Dimctbylphcnol

2,4-Dinitmphr.nol

2,4-DinitmtOlume

2,6-DinitmtOlumc
2-Chlomnnphthafme

2-Chlomphuml

2-Mtiylnaphtbafme

‘2-Mr.lbylphmol

2-Nitmaniline

2-NiIrophmol

3,3’-Dichlombmzidine

3-Nitmaniline

4,d-f3init&2-mcibylphc

4-Bmmophmyl-phenylci

4-Chlotu-3.mcthylpheno

4-Chlomaniline

4-Chlomphmyl-phenylc4

4-Mdhylphmol

4-tWrOanilinc

4-Niouphmol
Anthmccne
Buu.o(a)mthrawm
Bcnm(a)pyrcne
Bettz@)Sluomnthme

Iieaw3(g,l@puylme

Bet@k)fltmranthme

Bcnznic Acid
Bauyl Almhol

Bcnzyl Butyl Phthak.te

bis(2-ChloroctJmy)metb

bi@Chlomethyl~cz

b~2-Chlomisopmpyl)e
bis(2-Sthylhexyl)phthal

Chryscne
Di-n.butylphthalatc

Di-n.ociylphthalatc

Dibcnz@Ah)anthracene

Diethylphthalatc

Dimcthylphthalatc

Flwramhmc

Flwrmc

Hexachlomb-e
Hcxachlombutadkne
Hcxacltlorocyclo~tadie

Hexachlomcihanc

tndmc.(1 ,2,3ul)pyrcne

fsophomne

N-Nitmsc-dLn-PmPylam

N-Nitmscdiphcnylamine

Naphthalcnc

Nitmbcn?.enc

Prnmchlomphemol

Phmanthrcne

Phmol

Pyrme

1,1,1 -TricMomethane

l, I,2,ZT@racMomeiha

1, 1,2.TrichlOmdbane

1,1-DichIOrOcthanc

1,1-DichlOrc-2thcnc
1,2-f3icMombmr.me

1,2-DkhlOmubme
1,2-DichlOmdhme
l,X3kh10mpr0pane

1,3-DichIombmzme
1,4-Dic.hIombaume

2-Butanone

2-Hexanone
4-Mdhyl-2-pmtanone

Acetone
Benzene
BmmcdicMommcth&w

Bmmofonn
Bromomcth.me

Cabot! DisuIIide

Analysis

(Lhk) Maximum Minimum Average bunt

(ug/L) < 100000< 10.0000< 10.0000 I

(I@) c 50.0000< So.oocn < 50.0000 I
(u&) < 10.OOC4 < 10.COC4 < Io.oow 1
(I@) < 10.0000< lo.ooLM < lo.Oooo 1
(ug/L) < 10.OOOOc Io.owl < 10.0000 I
(ug/L) < 50.CM+3 < 50.0000 c 50.OWO 1
(Ufi) c 10.0000< 10.OCOO < 10 Owo I

(I@) < 10.0000 c 10.OCH3O< Io.owo I

(I@.) < 10.0000< Io.000o c 10.OLMO I

(u@) < 10.0000< 10.0000< 10.0000 I

(ug/L) < 10.0000< 10.0000< 10.CNCN I

(us/L) c 10.OOOO c Io.woo < 10.CO04 I

(u@) < 50.0000< So.cmoo < 50.C4JO0 I
(I@) < 10.OOC4 c 10.0000< 10.OOOO I

(L@.) < 200300< 20.0000< 20.0000 1
(u@) < 50/3ooo < 50.0000< 50.OWO 1
(I@.) c 50.ocOo < 50.0C03 < 50.0C60 1
(uglL) < 10.0000< 10.0000< Io.owo 1

(u@) < Io.ocmo < Io.owo < 10.OOOO 1

(I@,) < io.ofmo < 10.0000< 10.OOOO I

(u@) < 10.0000< Io.woo c Io.ooml 1

(Ugq < 10.0000< Io.cocm < 10.OOLM 1

(us/L) < So.fmoo c 50.0000< So.oofm 1
(us/L) c 500300< 50.0000< 50.0000 I
(ttgL) < 10.0000< 10.0000< 10.0000 1

(I@.) < 10.0000< 10.OW3 < 10.0000 1

(u@) c 10.0000< 10.0000< 10.OOOO 1

(u@) c Io.ocoo < 10.0000< lo.omlo 1

(u@) < 10.0000< 10.COOO < 10.OOOO 1

(u@) < 10.0000< Io.woo < lo.CO02 1

(us/L) < 50.0000< SO.COC4 ‘c 500300 I
(u@) < 10.OOLM < 10.0000< 10.0004 1

(u@) < 10.O+3M < 10.WOO < 10.OOOO I

I (u@) < 10.0000< lo.o@30 < 10.0000 1

(u@) < 10.0000< lo.o@30 < 10.0000 1
(Ugq < 10.0000< 10.0000< 10.0000 1

(ug/L) c 10.OCOO < 10.0000< 10.OOOO 1

(ug/L) < Io.000o < 10.0000 c 10.OOOO 1

(Ugq < Io.ocoo < 10.0000< 10.OOOO 1

(u@.) < 10.0000< 10.O+3OO< Io.000o I
(ug/L) < 10.00M < 10.0000< 10.OOOO 1

(u@) < 10.0000< 10.0000< 10.WOO 1

(ug/L) < 10.WOO < 10.0000< 10.OOOO 1

(ug/L) c 10.0000< 10.0000< 10.OCOO 1

(u@) < 10.0000< 10.0000< Io.owo 1

(I@.) < 10.owo c 10.O+3OO< 10.0000 1

(I@) < 10.0000< 10.0000< 10.OOOO 1
: (u@) c 10.OOLM < Io.oow c 10.COOO 1

(I@) < 10.OOW < 10.0000< 10.0000 I
(u@) < 10.0000< Io.oow < 10.OOOO 1

(us/L) < 10.0000< Io.000o < 10.0000 1

(u@.) < 10.0000< lo.ocmo c Io.owo 1

(I@) < Io.m < 10.OLNO < 10.0000 1

(u@) < 10.0000< 10.0000< 10.OOM 1

(ugJ’L) < 10.0000< 10.OOM < 10.OO4O 1

(us/L) c 50.CKWI < 50.00C4 < 50.00W I
(USA.) c 10.0000< 10.0000< 10.OCOO 1

(u@) c Io.owo < 10.0000< Io.oow 1

(u@) < 10.0000< 10XW3O < 10.OCOO 1

(us/L) < 5.OWO c 5.0000 c 5.0000 2

(u@) < 5.0+300 c S.MW3 < 5.0000 1

(u@) < 5.@3@3 < S.ooml < 5.COOO 2

(us/L) < 5.0000< 5.0000< 5.00M 2
(ug5) < S.Woo ~ 5.OCOO < 5.0000 2

(u@) < 10.0000< 10.0000< 10.0000 1
(I@) < 5.00W < 5.OCOO < 5.OWO 2

(Ugq < 5.0000< 5.0+3M < 5.0000 1

(us/I.) < 5.COOO < 5.0000< S.Moo 1

(I@) < 10.OOC4 c 10.0000< 10.000+3 1
(u@) < 10.COOO < 10.0000< 10.OOOO 1

(us/L) < 10.0000< 10.LMC4 < 10.0000 I

(I@) < 10.0000 c 10.0000< 10.0000 1

(I@.) < 10.0000< 10.COOO c 10.COOO I
(.s5) 32.0000 32.0000 32.CWO 1

(Ugn) c 5.0+3C4 < 5.0000 ~ 5.00W 2

(L@) ~ 5.OWO < 5.COOO < 5.0000 2
(.S/3-) < 5.0000< 5.OCOO c 5.0000 I
(u@) < 10.OCO3 < 10.0000< 10.OOOO 1
(I@) < 5.OWO < 5.COOO < 5.0000 1

‘
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(Wits) Maximum Minimum Average Count



Cfubnn Tctmchloridc

Chlorobcnzene

Chlorodhane
Chlomforrn
Chloromtime
cis-I ,2dkM0mubmc
cis-1,3-DichlOmpmpene
Dlbmmwhlommethane
Flhylbcnzenc
Mcthylme Chloride

Styrene

T&mchlomethrne

Tolume
Tram-l ,2-DWorcuhcn

trans-1,3.DichlOmpmpc

TricMomuhcnc

Vinyl Acetate

Vinyl Chloride

xylem

(ugJL) c 5.OWO < 5.0000< 5.COC4 2

(ug/L) < 5@ooo < 5.00W < 5.COOO I

(u@) < 10.CW2 c 10.0000< 10.0000 1
(I@.) ~ 5.OQOO < 5.0000< 5.0000 2

(u@) < 10.OOOO c 10.OCOO < 10.0000 I

(ug/’L) < 5.0000< 5.0000< 5.0CH30 1

(u@.) < 5.0000< 5.OCOO < 5.0000 1

(I@) < 50000< 5.0000< 5.0000 I

(u@) < 5.0000 ~ 5.0004J < 5.0000 2

(u@) < 7.0000< l.m < 7.WOO 1

(L@.) < 5.0+204 < 5.000+2 < 5.0000 1

(u@) c 5.COCO < 5.0000 ~ 5.0000 2

(Ugl.) c 5.0000< 5.OLMO < 5.oOOo 2

(u@) c 5.0000< 5.0000< 5.0000 1

(I@) < 5.0000< 5.0000< 5.0000 1

(u@I.) 102.0000 28.CCW3 60.1818 11

(ugfL) < 10.COM < Io.m < 10.0000 I

(u@) < 10.COOO < 1.0000< 5.5000 2

(I@.) < 10.0000< 5.OWO < 7.5000 2

.
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Data Summaty for Sampling Station MW194 04i2W97

Anafy3is (UniL$) Maximum Minimum Average Ccmm

Alkalinity

Chloride

Cyanide

Fluoride

Hr.rdnm as CaC03

NiInIc

Nilrale as Nitmgm
suIfaIc

Sulfide

Toti Organic Cm-bon

Silicd

Arsenic

Mauuy

Selenium

Aluminum

Antimony

Bm”um

BayIlium

Cadmium

Cafcium

Chromium

c%brdt

copper

Imn

Lcdd

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium
Thallium

Vumdium

Zinc

Aluminum, Dmlvcd

Antimony, Dissolved

Barium, Dissolved
Buyllium, DMlvcd

Cddmium, Dissolved

C4dcium, Dissolved

Chromium, Dslvcd

Cobah, DiSSOhd
Cnppcr, Dissolved

Iron, Dwlvcd

Lc.sd, Dmlved

Magnesium, Dissolved
Manganese, DiilVCd

Molybdenum, Dwlvcd

Nickel> Dimlvcd
Potassium, Dulved

SWef, Di.wlwd

%dium, Di5.sOlvcd

‘fhdium, Dwlved

Vamdium, Dwlvcd
Zinc, Dulvcd

DcPth m Waler

Dissolved DXygm

Dissalvcd solids

PH

Sp-ecific mnduaance

Tr.mp+$amre

ToM .suqmdcd Solids
Tmbidity

Accnaphthme

Acenaphtbylme

Dibcmmfurrm
PCB

OmSS Alpha
Grnss Beta

Neptunium-237
Plutonium-239
W Alpha

fbd Beta

Radon 222
TecJmctium.$9

Thorium-zzo

Uranium

Unnium-234

Urc.nium-235

(mg5) 77.C4300 15.ocm30 58.OCOO 4

(m@) 23.40C4 16.0CH30 20.3857 7

(m@) < 0,0200< 0.0083< 0.0130 5

(mm) 0.1700 0.1400 0.1533 3

(mg/L) 88.0000 72.C4K3 78 O&30 3

(mg5) S. Iwo 7.9000 80000 3
(m#L) 1.8M10 1.60M 1.7s00 4
(m@) 11.9000 7.0000 8.6143 7

(m@L) 0.1000< 0.0260< 0.0753 3

(m#L) I.0000 < I.0000 < 1.0000 10

(mg5) 30.0002 20.0000 24.5000 4

(m#L) < 0.0050< 0.0W9 < 0.C032 8

(mg/2J < 0.0002. 0.0002< 0.0002 5

(mgf’1.) 0.0050< 0.0010< 0.0024 6

(m~) 15.4MW < 0.0728 < 3.7081 7

(mg/L) < 0.25C4 < 0.0182 c 0.0803 8

(mg5) O.298O 0.1280 0.16J33 8

(mgf3J < 0.0250< 0.0C06 < 0.0067 8

(m@) < 0,10+30 < 0.0027< 0.019S 8

(ma) 16.400+3 12.8CC0 14.5500 8

(msJL) 0.0600 < 0.W30 < 0.0311 7

(mg5) 0.1000< 0.0030 < 0.0344 8

(m@) 0,1000< 0.0025 < 0,0239 8

(m@) 30.WX30 < 0.0370< 5.3804 8

(mg5) 0.2500< 0.CO18 < 0.0527 S

(mgJ3J 7.0800 5.8000 6.4350 8

(m@) 0.8470< 0.0120< 0.2210 8

(m@) < 0.1000< 0.0500< 0.0667 3

gwL; 0. l&x7 < 0.0039< 0.0434 8

10.sc03 < 1.6400< 3.64oo 8

(m@) 24.8000 7.4@L7 16.1300 2

(mg5.) 0.0602< 0.c038 < 0.0209 6

(m@) 26.7004 21.3000 24.0250 8

(m@) < 0.0600< 0.0014. 0.0221 6
(m@.) 0.0620< 0.0020< 0.0309 6

(mg5) 0.2500< 0.0050< 0,0591 8

(mg5) 0,2670 0.1050 0.18LY3 2

(m#L) < 0.1850< 0.06W < 0.1017 3

(m@) 0.1280 0.1140 0.1210 4

(m@) < 0.0150< 0.0050< 0.0083 3

(m&) < 0.0250< 0.0100< 0.0150 3
(mg5) I4.1OOO 13.0CH30 13.5CO0 3

(m@) < O.O@O < 0.0500< 0.0533 3

(m@) < 0.0500< 0.0450< 0.0483 3

(m@) < 0.0250< 0.01C4 < 0.0150 3
(m@) 0.3550< 0.0170< 0.1320 3

(m@) < 0,2500< 0.2500< 0.2500 1

(ma) 6.22oo 5.8W0 5.s933 3
(mg/3J 0.0240< 0.0150 < 0.0197 3

(m@) < 0.0500< 0.0S00 < 0.0504J 2
(m@) O.1ooo < 0.0500 c 0.07,7 3

(mg5) < 10.5000< 2.WOO < 4.8333 3

(m@) < 0.0600< 0.0600< 0.0600 1

(m#L) 25.3000 22.3000 23.5000 3

(m@) < 0.06J30 < 0.0600. 0.0600 2

(mS/f.) 0.0550< 0.0500< 0.0525 2

(m#L) < 0.0300< 0.0050< 0.0143 3

(f@ 32.1400 23.0800 27.6089 9

(m@) 8.37LM 4.3200 6.1756 9

(mgf’1,) 143.0000 131.0000 136.5000 4

(Su) 6.2000 6.0000 6.0485 33

(umhoskm) 253.WOO 211.0000 239.2121 33
(F ) 62.0000 57.CQOO 58.4222 9

(mg/3J 8.@3w 8.0000 8.0000 I

(-f4TTJ) Izo.000o 5.40C4 25.9625 8

(ug/3J < 11.00LM < 10.0000< 10.3333 3

(I@) < 11.000+3 < Io.000+1 < 10.3333 3

(I@) < 11.0000< 10.0000< 10.3333 3
(I@) < 0.1700< 0.1700< 0.1700 I

(@i) 7.6000 -2.1000 2.0556 9

(@3-) 17.0000 1.0000 6.7778 9
(@/L) 0.5000 -0.55W -0.0133 3

(@L) 0.1500 0.0160 0.0987 3
(pciiml) < 1.0C60 < 1.0000. 1.Cw30 1
@Kiiml) < 1.0000< WOW < 1,0000 1

(@3-) 437.00M 239.0000 338.0000 2

(@i-) 17.CQOO 0.0000 7.7258 12
(pCii) 0.2200 -0.3400 -0.0503 3
(m@) < 0.0010< 0.0010< 0.0010 4

(pCii) 6.8000 0.0100 4.0700 3

(@3-) 0.4200 0.0200 0.2233 3
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Anafysis (Unil$) Maximum M!nimum Average Count

Uranium-238

1,2,4-Trichlombmzenc

2,4,5.Trichlomphenol

3,4,&Trichlomphcmol
2,4-fJicMomphenol

2,4-fJimuhylphmol

2,4-Dinitrophmol

2,4-f3initr0t01umc

2,d-DiniIm!mlume

2-Chloronaphtlmlme

2-Chlomphenol

2.Mmhylnaphthalcnc

2-MclhyIphenol

2-NtOmaniline
2.Nirmphmol

3,3’.Dkhlorobmzidinc

3.NitrOaniline

4,d-Dinitm2-mcthylphe

4-fJmmophcnyl.phmylm

4-Chlor&3.muhylphmol

4-Chlomaniline
4-Chlomphmyl.phmylc!

4-Mctbylphenol

4-NitrOaniline

4-Nitmphmol

Anlbmcene
B@a)mthracme

Benzo(a)pyrcne

Bmzo(b)fluomnOmne

Ben@, h,i)paylcne

Bem@k)fluoramhcne

Benmic Acid

Benzyl Almhol

Bmzyl Butyl Phthaktc

bis(2.ChloAoxy)muh

bis(2-Chlorodhyl)dhcr
bis(2.ChIomisopmpyl)c

bii(2-Ethylhmyl)phthaJ

Chrysene
Dkn.l+phthahue

Dkoctylphthalaie

Dlbcnm(qh)anthracmc
Dictbylphthalatc

Dimcthylphthalatc

Fluomnthmc

Fluorene

Hmachlorobmr.me
Hexachlombutadiene

Hcxachlorocyclopmtadie

Hexr.chlorwthane

Indeno(l,2,3-cd)pyrrne

Isophomne

N.Nitmw-dLn-pmpylam

N-Nitmmdiphrnylamine

Naphthnknc

Nio-obmzcne

Pmtachlomphcncd

Phcnamhrme

Phmol

Pymne

1,1,1 -TricMorcuhane

1, 1,2,2-Tctrachlommha

1, 1,2-TricMOrOuhne

1,1-DichlOtie
1,1.DicJIIOrOclhmc
1,2-Dichlombmzme

1,2-DkhlOmmhanc

l,zDicJllOrOcthmc
1,2.33ichlompmpane

1,3-Dichlombmzme
1,4.DkMomhenzcne

%Butanonc
2-Hcxmone

4-Mctbyl-2-pcntanone

Acetone
Benzene

Bmmodichlommcthanc
Bmmofonn

Bmmomuhme
Carban Disulfide

Carbon TctmcJdoride

(@J.) 9.0000 0.0100 4.9033 3
(I@,) < 11.Cwx3 < 10.0000< 10,3333 3

(USI’L.) < 54.fmoo < 50.0000< 51.3333 3

(USA,) < 11.0000< 10.0000< 10.3333 3

(u@) < 1I.0000 < 10.0000< 10.3333 3

(u@L) < I l.ofmo < 10.O+3LM< 10.3333 3

(u@) < 540000< 50.ooL13 < 51.3333 3

(u@) < 11.COOO < 10.0000< 10.3333 3

(u@L.) < 11.000+3 < 10.OWO < 103333 3

(USA,) < 11.woo < 10.OCOO < 103333 3
(us/L) < 11.0000< 10.0000< 10.3333 3

(usIL) < I I.owo < 10.OOC4J< 10.3333 3
(u@L) < I 1.0000< 10.OCW < 10.3333 3

(u@) < 54.00M c 50.0000< 51.3333 3

(u@) < I I.0000 < 10.0000< 10.3333 3

(I@) < 22.0000. 20.OCOO < 20.ddd7 3

(uS/L) c 54.0000< 50.0000< 51.3333 3

(us/J,) < 54.OWO < 50.OCW < 51.3333 3

(I@) < I I.0000 < 10.OOW < 10.3333 3

(uS/L) < 11.00LM < Io.oow < 10.3333 3

(ug’L) c 11.0000< Io.owo c 10.3333 3

(Ugq < 11.WOO < 10.0000< 10.3333 3
(u~) < 11.0000< 10.0000< 10,3333 3

(u@) < 54.OWO < 50.0000< 51.3333 3

(u@) < 54.o@30 < 50.oQoil < 51.3333 3

(ugJL) < 11.0000< lo.@300 < 10.3333 3

(Ugq < 11.OCOO < 10.0000< 10.3333 3

(ugrL) < 11.oocnl < 10.OO+3O< 10.3333 3

(Uglz,) < I LCOOO < 10.0000< 10.3333 3

(ug&) < 11.0000< 10.0000< 10.3333 3

(u@) < I I.owo < 10.WOO < 10.3333 3

(us/L) < 54.0000< 50.0000< 51.3333 3
(u@L) < 11.0000< 10.0000< 10.3333 3

(us/L) < 1I.CQOO < Io.ocoo < 10.3333 3

(u@) < 1I.0000 c 10.0000< 10.3333 3

(Ugq < 1I.0000 c 10.0000< 10.3333 3
(u@) c I I.ocoo c Io.oow < 10.3333 3

(Ugq J 9.OQOO 4.WOO 7.3333 3
(u@) < 1I.oow < 10.0000< 10.3333 3

(u@) J 11.0000 c I.cOM < 4.66X7 3

(USI’L) c 11.0000< 10.0000< 10.3333 3

(u@) < 11.0000< 10.0000< 10.3333 3

(u@) < 1I.000o < Io.000o < 10.3333 3

(u~) < 1I.oow < 10.0000< 10.3333 3

(Ugll.) < 1I.0000 < 10.0000< 10.3333 3

(ugf’L) < 11.0000< 10.CO+30 < 10.3333 3

(u@) < 11.000o c 10.O+3O+3c 10.3333 3

(u@) < 1I.oow < 10.0000< 10.3333 3

(u@.) < I I.oofm < 10.0000< 10.3333 3

(u@) < 11.cHloo < 10.OCOO < 10.3333 3

(uglL) < 11.woo < 10.0000< 103333 3

(us/L) < 1I.0000 < 10.0000< 103333 3

(us/L) < I 1.0060< 10.OOC4 < 10.3333 3
(.s5) 11.0000< 2.OQOO c 7.dd67 3

(u@) < 11.0000< 10.0000 c 10.3333 3

(us/L) c 11.C4M0 c 10.0060< 10.3333 3

(ugL) < 54.00+30 < 50.0000< 51.3333 3

(USA,) < 11.ocoo < Io.woo < 10.3333 3

(us/L) < I 1.0000< 10.00C+J < 10.3333 3

(uS/L) < I 1.0000< 10.0000< 10.3333 3
(us/L) < 5.COOO c 5.0000 c 5.0000 4

(u@) c 5.0000 c 5.0000< 5.0000 3

(Ugq c 5.00Q0 < 5.COOO < 5.0000 4

(I@) < 5.0000< 5.0000< 5.COOO 4

(U*) < 5.0000< 5.0M3+3< 5.00M3 4

(Ufi) < 11.oocnl < 10.0000< 10.3333 3

(U*) < S.0+300 < 5.00+30 c 5.0000 4

(u@L) < 5.0000< 5.0000< 5.0000 3

(u@L) < 5.OCOO < 5.COM7 < 5.0000 3
(uS/L) < 1I.0000 < 10.0000< 10.3333 3

(I@L) < 11.0000< 10.OCOO < 10.3333 3

(us/L) < 10.CM300< 10.OOOO c 10.OOOO 3
(u@L) < 10.0000< 10.0000< 10.OOOO 3

(u@) < 10.0000< Io.oow < 10.COOO 3

(ug/L) < 10.0000< 10.0000< 10.0000 3

(ug/L) < 5.0000< 5.0060< 5.0000 4
(u@) < 5.OWO < 5.0000< 5.0000 4

(us/L) < 5.0000< 5.00LM < 5.00C4 3
(u@) < 10.0000< 10.0000< Io.000o 3

(u@) == 5.0000< 5.00Q0 < 5.o&30 3
(.s5) < 5.0000< 5.0000< 5.0000 4

Environmental Information Mmagemmt System
Dala Summary for Sampling SM”on MW194 04LLW37

Analysis (tJnits) Maximum Minimum Average Ccum

.



Chlombmzme
Chlorocthme
Chloroform
Chlommethanc
cis-1,2dich10f0ctbme

cis-1,3-Dic3doropmpene
Dlbmmwhlommcthaoe
Ethylbmzcne

Methykne Chloride

Styreae

Tctrachlorochne

Tolucne

Tram-l ,2.Dichlorocthm

tIMS-1,3-DiCh!OrOpmpe

Trichlomuhme

Wnyl Acewc

Vinyl Chloride

Xylmc

(u@) . 5.0000< 5.0000< 50000 3
(ugJL) < Io.000o < 1003OO c 100000 3

(u@) < 5.COOO < 5.COOO < 5.0000 4

(I@.) < 10.0000< 10.0000< 10.WOO 3

(u@L) < S.Woo < S.ocoo < 5.W04 I

(Ufi) < S.000o < 5,0000< 5.0000 3

(U*) t 5.OCQO < 5.0000< 5.0000 3

(us/L.) < 5.0000< S.cwxl < 5.0000 4

(ug/q < 5.0000< 5.0000< 5.0000 3

(Ugq < 5.0000< 5.0000< 5.0000 3

(I@L) c 5.0000< 5.0000< 5.ooc@ 4

(u@) z 5.0000 c 5SDO0 c 5.ooc4 4

(u~) < 5.OLMO < 5.0000< 5.0000 1

(u@) < 5.0000< 5.0000< 5.0000 3

(u@) s 5.0000< I.0000 < 1.3333 12
(I@) < Io.m c 10.0000< 10.OOOO 3

(u@) < Io.woo c 1.0CH30c 5.5000 4

(u@) < 10.0000 z 5.OCOO < 6.25MJ 4

,
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Envimnmmtd fnfwnmtion ManagunaIt System
Data Summary for Sampling Nation MW233 04/28J97

Analysis (.Units) Maximum Minimum Avuagc Count

Alkalinity
Chloride
Fluoride
NiInIc as Nilmgen
Phosphate as P
Sulfalc
Total Organic Ca!bon
Silicd
Ammic
MUWIY
Sc.lmium
Aluminum
Antimony
Barium
BuyIlium
Cadmium
CdIcium
Chromium
Cc$all
COppa
Iron

Magnc3ium

h4dnganae
Mol@dcnum
Nickel
P01es4ium
Silvfx
sodium
Thallium
Tin
Vanadium
Zinc
Aluminum, Dwlvcd
Antimony, DBsOIvcd
Barium, Dissolved
Beryllium, Dissolved
Cadmium, Dwlvcd
Calcium, DksOlved
Chromium, Dwlvcd
cobalt, DHlvcd
Copper, DMlvcd
Iron, Dis-mlvcd
S-4a& Dissolved
Magnesium, DMlvcd
Manganese, Dmlvcd
Molybdenum, Dkmlvcd
Nicker, Dmlvcd
POIas.sium, D~lvcd
SOdiUnl, Dmlvcd
Thtdlium,Dwlved
Tin, Dmlval
Vamdium,Dis-31vcd
zinc,D@lvcd
De@ to WUU
Dissalvcdoxygm
DwlvcdsOli&
PH
Spccificmnductc.nce
Tanpeaature
TulbMily
CimM Alpha

GM$S Beta
Radon 222
Tcchneiium-99
Uranium
1,1,1 -Trichlommhanc

l, I,zTrichlorocthanc
1,1-DichlOrOelhme
1,1.Dk3d0muhme
1,2.DicMorOcIhane
Benzene
Bromcdkhlommeihane
Ca!bon TdrachIoridc
Chloroform
cis.1 ,ZdichlOmeIhcne
Elhylbcnzsne
Te!mchloroeihme
Tolucne
Trms-l,M3icMorcwhcn
Trichlomcthene
Vinyl Chloride
Xylme

(mgL) 93.0000 81.0000 84.6ooo 25
(mg)L) 27.7000 24.50@3 25.9154 26
(m@) 0.1700 0.1300 0.1538 13
(mgL) 26000< 1.0000< 1.9885 26
(mS/L) < 2.0000< 2.0000 c 2.0000 26
(ma) 18.5000 13.4000 16.0423 26
(mglL) I.000o < I.mlw < 1.0000 9

(mgiL) 24.0000 15 00+30 18.7200 25
(mgL) z 0.0050 c 0.0050 c 0.0050 3
(.8A,) z 0.0002< 0.0002. 0.00C2 3
(ma) c 0.Cn3S0 K 0.0050 C 0.0050 3
(.85) 2.2000 c 0.6250 c 0.7484 25
(mm) 0.25CH3 z 0.1850< 0.1904 12
(mg5) 0.1703 0.1310 0.1467 3
(mgJ3,) c 0.0250< 0.0150 c 0.0183 3
(m@) . O.1OC43z 0.0250 C 0.0500 3
(mm) 24.9000 19.3000 20.6520 25
(m@L) < 0.0600 K 0.0500 z 0.0567 3
(mm) C 0.l@30 < 0.0450 C 0.0633 3
(m@) C 0.IOC4 < 0.0250 c 0.0500 3

(mg/1,) 6.7CO0 x 0.30i30 z 0.6110 25
(m@L) z 0.2500 c 0.251XI < 0.2500 3
(mm) 9.3800 8.0100 8.5%4 2S
(mg/f.) 0.2400< 0.0200 c 0.0494 25
(mgL) C 0.10+30 c 0.0550< 0.07@3 3
(mS/L) C 0.1000 C 0.1000 c O.ICOO 3
(mm) 10.5000 c 5.0@30 z 7.6304 23

(mS/L) O.wxl < 0.0500 < 0.0550 2
(m~) 28.7000 23.6000 25.9080 25
(m@L) c 0.4700 c 0.4700 c 0.47W I

(mS/L) c 0.2800 c 0.2800< 0.2800 I
(mgiL) 0.0610 0.0610 0.0610 I

(mg5) 0.2500 s 0.0302< 0.1073 3
(mm) 0.6300< 0.6250< 0,6264 11
(mgJ7.) c 0.1850< 0.1850< 0.1850 8
(mgL) O.lscm 0.1170 0.1290 3
(mg&) c 0.0150 z 0.0150 z 0.0150 I
(ma) < 0.0250< 0.0250 c 0.0250 1
(mglL) 24.0000 16.70CH3 18.8720 25
(mg&) c 0.0600 c 0.0600 z 0.0600 1
(m@) c 0.0450 z 0.0450< 0.0450 1
(m@) < 0.0250< 0.0250< 0.0250 I
(mg&) < 0.3600 C 0.3000< 0.3477 13
(m@) < 0.250+3 < 0.25@3 < 0.2500 1
(m@) 9.9@30 6.8300 7.9316 25
(.s/S.) O.C91O < 0.0200 c 0.0338 12
(mm) < 0.0550 c 0.0550< 0.0550 I
(m@) z 0.1CH30 c O.IWO < 0.1000 I
(mg&) . 10.5000 C 10.5000 c 10.5000 5
(m@) 27.0000 21.40C4 23.5880 25
(mg&) c 0.47LM C 0.4760< 0.4700 1
(ma) < 0.2800< 0.2800< 0.2800 I
(m8fL) 0.0470 0.0470 0.0470 I

(ma) C 0.03CiJ C 0.0300 c 0.0300 I
(FCcI) 47.7304 37.1700 43.8269 26
(mgL) 5.7200 2.92W 4.8827 26
(.85) 183.0000 76.0000 147.00@3 3

(Su ) 6.3W0 5.8W0 6.0154 6S
(umhmkan) 320.0000 273.COOO 304.8154 65
(F) 65.0000 55.COOO 5S.9615 26

@) m.m 0.6100 4.5028 25
(@L) 26.0000 -34.80CM3 1.1577 26
@ii) 469.OCCIO 77.00CK7 219.1923 26
(M2ii) 510.0000 250.0000 388.0520 25
@iij 5S9.0000 30.0030 304.3077 26
(m@L) c 0.0010< 0.0010< 0.0010 3
(U&l/L) < 100.OWO < 50.0000 c 63.4615 26
(.s5) c ICO.0000 c 50.0000< 63.4615 26
(u@) c 100.0000< 50.00C4 < 63.4615 26
(us/L) c 100.OCOO z 50.0000 c 63.4615 26
(uE77.) < 100.C030 < 50.0000 c 63.4615 26
(usA) <100.0000. 50.0000. 63.461S 26
(ufi) <100.0000< 50.0000. 63.4615 26
(u@) . 100.CH3OOz 50.CCW < 63.4615 26
(u8iL) <100.0000. 50.0000< 63.4615 26
(L@.) < 100.0CH20 c 50.OfXIO < 63.4615 26
(usIT.) <100.0000 z 50.00LM z 63.4615 26
(usA.) < 100.COOO z 50.@3L13 c 63.4615 26
(usA.) <100.0000 c 50.0000 x 63.4615 26
(I@) c 100.0000< 50.0000 x 63.4615 26
(.s)3.) 940.0000 120.0000 477.3846 26
(I@) < 200.00C4 z 50.0000 c 119.2308 26
(.s/S-) <200.0000 -= 50.0000<119,2308 26

J



Snvimnmcmal Informatkm Management System
Data Summary for Sampling Station MW246 04/28/97

Analysis (Units) Maximum Minimum Average Count

Alkalinity
Chloride
Fluoride
Nitrate as Nttmgm
Phosphate as P
sulfate.
Total Organic Cmbon
Silica
Arsenic
Mwm-y
Selmium
Aluminum

Antimony
Btium
Beryllium
Cdmium
Calcium
Chromium
wall
COppa
Imn
lad
Magnesium
Mmgmcse
Molybdenum
Nickel
Potassium
Silver
.%dium
Thallium
Tin
Vanadium
Zinc

Al&inum. Dmlvcd
AnlimOny,’Dmlved
Barium, Diikd
Beryllium, Dm[vcd
Calcium, Dwlvd
Chromium, Dk01ve5
Cobalt, DiS50kd
COppm, Dlssolvcd
It’nIt, Dwlvcd
Magnc3ium, Dkscdved
Mmgancsq Dissolved
Molybdenum, Diih’Cd
Nickel, Dmlvd
Potassium, DMlved
sodium, Dissolved
Thallium, Dwlvcd
V,madium, DMIved
Zinc, Dwlvcd
DqM 10 Wa2a
Dismlvcd oxygen
Dissolved .%Iids
PH
Specific mnduaame
Tentlwaturc
Turbidity
Ciln53 Alpha
Grow Be@
Nqtunium-237
PlutOnium-238
Radium.226
Radon 222
Tcdne6um.99
Uranium
1,1,1 -Trichlormthtne
1, 1,2-Trichlomcthatm
1,1-DichlOmahane
1,1-oichlornethcne
1,2-Dichlordm.ne
Benzene
Bmmcdkhlommctlmnc
Car&m Tctrachlotide
Chlorofomn
.5s-1 ,Zdichlorwhene
Ethylbcnzcne
Tttraddomuhcne
Tolucne
Tnm-1,2-DichlOrOmhcn
Trichlomdhene
vinyl Chloride
Xylme

(mg5) 91.000+3 44.0000 73.0769 26

(mfi) 55.90M 35.CHXQ 51.2560 25
(mjLj 0.130fl < 0.10S0 < 0.1158 12

lmcvl.) I 2.2000 3.3000 7.3760 25
~mj3j < 2.00CU7 < 2,0000< 20000 24
(mg&) 13.4000 10.6OOO I 1.456o 25
(m#L) < 1.0000 c 1.0000 c 1.00@2 6

(mgl.) 24.oOoil 13.0000 19.1923 26
(m@.) < 0,0050 c 0.C050 < 0.0050 3
(mg/I.) < 0.0002< 0.0002< 0.0002 3
(mg/I.) < 0.0050< 0.0050< 0.0050 3
(mg/L) 15.8fXI0 -= 0.6250 c 1.3954 26
(m#L) < 0.2500< 0.1850 c 0.1904 12
(m#L) O.d’mil 0.1960 0.3607 3
(m#L) c 0.0250< 0.0150< 0.0183 3
(mgL) < O.IOW < 0.0250< 0.0500 3
(mg5) 30.7W0 22.8000 28.4192 26
(m@) < 0.0600< 0.0500< 00567 3
(m#I.) < 0.1000< 0.0450< 0.0633 3
(mg/L) -= 0.1000< 0.0250< 0.0S00 3

(mglIJ 31.8LM0 < 0.3000 c 2.0066 26
(mg/L) . 0.2500< 0.0600< 0.1867 3
(mg5) 14.OCOO 9.3400 12.2608 26
(mg5) 6.6cw 0.2830 1.6980 26
(mgL) < 0.1000< 0.0550< 0.0700 3
(mgL) < 0.1000< 0.1000< O.1OC4 3
(m#L) 10.5000< 5.0CK30 < 7.3913 23

(m@.) < 0.0600< 0.0500< 0.0550 2
(mg/L) 28.1000 21.8000 24.%15 26
(m#L) < 0.470+3 < 0.4700< 0.4700 I

(m&) 0.2800 0.2800 0.2800 1
(m*) 0.2100 0.2100 0.2100 1

(mg7J 0.2500< 0.0300< 0.1133 3

[mv.5) 0.6300 c 0.6250< 0.6273 11
(mjI.j 0.18S0 K 0.1850< 0.1850 8
(m@L) 0.3400 0.1810 0.2497 3
(m@) c 0.0150 z 0.01502 0.0150 I
(mgJ3.) 33.0000 c 2.0000< 25.2077 26
(mg/L) . 0.0600 C 0.0600 z 0.0600 1
(mg/3.) < 0.0450 z 0.0450 c 0.0450 1
(mgL) z 0.0250 c 0.0250 z 0.0250 I
(m@) < 0.3600 z 0.3000 c 0.3417 15
(mgll.) 14.4COfJ < 0.1000 z 11.0496 26
(mg5) 3.3000< 0.0500 c 1.4579 25

(mg/3,) C 0.0550< 0.0550< 0.0550 1
(mfi) C O.IWO . O.IO@ C 0.1000 I
(mgi3.) 10.5000< 10.50C43 < 10.5000 6
(mgL) 27.00Q0 < 5.C@3 ~ 2L7846 26
(m@I.) < 0.4700 c 0.4700 c 0.47WJ 1
(mg5) o. 12CH7 0.1200 0.1200 1
(mg/L) C 0.0300 c 0.030+3 z 0.0300 I
(Feet) 44.5934 35.0t30iI 40.2896 27
(m@) 4.4700 0.9800 3.0722 27
(w?.) 259~~, 243.0000 249.6667 3

6.0000 5.5CO0 5.8238
(umhoskm) 439.0000 302.0000 410.7581 62
(F ) 67.00013 15.3000 58.3074 27

~) 80.0000< 0.5003< 15.2192 26
(@W) 46.2000 -25.80W 9.9259 27
(@ii) 5292.COOO 554.CH300 1917.0000 27

(@A) O.woo -0.4000 -0.4000 1
(ycii) O.owo -0.0300 -0.03W I
(@L) 739.0300 739.0000 739.0000 I
(@i) 367.W 165.000+3 248.8615 26
(pCA) 3528.3000 794.0000 2429.6481 27
(m#L) < 0.0010< O.CO1O < 0.0010 3
(L@) c50CQOOO0 < 500.00C4 <1811.1111 27
(.s/2.) <5000.0000 c 500.0000<1811.1111 27
(I@,) <5W3.0000 <500.0000<1811.1111 27
(w/L) <5000.0000<5013.0000 <1811.1111 27
(w/L) <5000.0020< 500.CGOO <1811.1111 27
(I@) <50W.0000 < 500.00M K 1811.1111 27
(w/L) c50LW.00C4 c 500.0000<1811.1111 27
(I@.) c5000.0000 c 500.OWO <1811.1111 27
(u@) <5W0.0000 c 500.0000<1811.1111 27
(I@) c50CH3.0000 < 500.COC4 <1811.1111 27
(w/L) c50W.0000 < 500.0LW3 <1811.1111 27
(I@.) <5000.0000< 50@30CfJ <1811,1111 27
(w/L) <5000.0000<500.0000< 1811.1111 27
(tI@) <5000.0000< 5W.0000 ~ 1811.1111 27
(u~) 17000.0000 4CO0.0000 11922.2222 27
(Ufi) <IMOO.OOCQ <1000.0000<3361.1111 27
(u@L) C1LW30.0060 < IOW.0000 <3361.11 I I 27

63
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Snvironmcntal Information Managenmnt System
Data Summuy for Sampling Station MW248 04/-28/97

Analysis (Units) Maximum Minimum Average Count

Alkalinity
Chloride
Fluoride
Pwrr.lc as tTmrOgm
Phosphate as P
sulfEte
Total Organic carbon
silk-a
Arsmic
Mc$cwy
Selenium
Aluminum

Antimony
Balim
Beryllium
Cadmium
Calcium
Chromium
Cobalt
tipper
h-on

Magnesium
Manganese
Molybdmum
Nickel
Pothwium
Silver
Sodium
~;llium

Vamdiim
zinc
Aluminum, Diilved
Antimony, Dissalvcd
Bm”um. Dissalvcd

(mg5) 91.0000 44.0000 73.0769 26
(mgL) 55.9000 35.00CM3 51.2560 25
(mS/L) 0.1300< o.lCflo < 0.1158 12
(m~) 1220+30 3.3003 7.3760 25
(mgA.) c 2.0000 c 20300< 2.0000 24
(m@L) 13.4000 10,6LXX7 11.4560 25
(mgL) c 1.0000 z 1.0000 c 1.0000 6

(m@) 2A.0000 13.0000 19.1923 26
(mgfL) C 0.0050 K 0.0+350 c 0.0050 3
(mg/1.) C 0.0002< 0.0002 C 0.CO02 3
(m@.) < 0.0050< 0,0050 z 0.0050 3
(m@) 15.80W7 ~ 0.6250 c 1.3954 26
(mgL) < 0.2500< 0.1850 c 0.1904 12
(m@) 0.6400 0.1960 0.3607 3
(m@) < 0.0250< 0.0150< 0.0183 3
(mS/f.) < 0.1000< 0.0250< 0.0500 3
(mgL.) 30.7000 22.8CX30 28.41s?2 26
(mg/I.) < 0.W30 < 0.0500< 0.0S67 3
(mg/L) < O.1OC4J< 0.0450< 0.0633 3
(m@L) < 0.1002< 0.0250< O.OSWI 3

(m@) 31.80tX7 < 0,3000 c 2.0066 26
(m#L) c 0.2500< 0.0600 c 0.1867 3
(m@) 14.oQCa 9.3400 12.2608 26
(m@) 6.@30 0.2830 1.6980 26
(mS/L) < O.IO@ < 0.0550 C 0.07@3 3
(m@) C 0.1000< O.1OW7 < 0.10&3 3
(mg5) 10.5000< 5.0000< 7.3913 23

(m@) z 0.0600 z 0.0500 c 0.0550 2
(mg5) 28.1000 21.8000 24.9615 26
(m~) z 0.470+3 z 0.4700< 0.4700 1

(m@) 0.2800 0.2800 0.2800 1
(mfi) 0.2100 0.2100 0.2100 1

(m@) 0.250+3 z 0.0300 z 0.1133 3
(m~) 0.6300< 0.6250< 0.6273 1I
(mS/L) 0.1850< 0.1850 z 0.1850 8
(red) 0.3400 0.1810 0.2497 3

Bayllium, 13kwlvcd ~m~) z 0.0150< 0.0150< 0.0150 I
C41cium, Dulvcd (m@) 33.0002 c 2.01300 c 25.2077 26
Chromium, Dmlvcd (mgL) < O.O@O C 0.0600 c 0.06W 1
CobalL DiS50kd (mw3J < 0.0450 C 0.0450 C 0.0450 1
Capp&, Dissolved
Iron, Dksolved
Mqpwsium, Dissolved (ma) 14.4000< 0.1000 -= 11.0496 26
Manganese, f3i550kd (m@) 3.30M ~ 0.0504 ~ 1.4579 25
Molybdenum, Dmlved (m@L) < 0.0550< 0.0550< 0.0550 1
Nickel: Dkscdvcd (m@) < 0.1000< 0.1000< O.IOCO 1
Potmsmm, D*lved (m@) 10.5000 -= 10.5000 -= 10.5000 6
scdium, DNlvcd (m@) 27.000Q ~ 5.013M x 21.7846 26
Thallium, Dissolved (m@) < 0.4700< 0.4700< 0.4700 1
Vantdium, Dwlvcd (.s5) 0.1200 0.1200
Zinc, Dissalvcd

0.1200 1

(m#L) < 0.0300 C 0.0300 C 0.03~ 1
Depth to Water ~~, 44.59+30 3S.0000 40.2896 27
Dissolved Oxygea 4.4700 0.9800 3.0722 27
Dksolvcd SOli&
PH
Specific conductance
TcmPKc.turc
Turlidity
ChessAlpha
Gross Beta
Nspomium-237
Plutonium-238
Wlum-226
Radon 222
Techne6um-99
Uranium
1,1,1 -Trichlomcthanc
1, 1,2-Trichlorcethme
I, 1-DichlOrOUbme
101-DkhlOrOcthmc
1,2-DkhlOrMhanc
Bcnzcnc
Bmmcdkhlommcthane
Cabon Tctmchloride
Chloroform
cis-l,2dkM0mcthene
Eihylbcnzenc
Tetm.chlomcthme
Tcdume
Tram-l ,2-DichlOrOcthm
Trichlorcahaw
Vinyl Chloride
Xylme

~m~) < 0.0250< 0.0250< 0.0250 1
[mM-) < 0.3604 z 0.30fM c 0.3417 15

{m”~j 259.0000 243.0000 249.6667 3
(Su ) 6.01300 5.50+30 5.8238 63

(umhoska-n) 439.0000 302.OWO 410.7581 62
(F ) 67.0000 15.3020 58.3074 27

~) 80.QQ13Qc-fio:~ K 15.2192 26
(@i) 46.2000 9.?259 27

W%) 5292.OWO 554.0000 1917.0000 27
(@L) O.oow -L7.4000 -0.40W 1

(@3-) O.0000 -0.0300 -0.03W I
(pcii) 739.0000 739.0000 739.00+30 1
(@L) 367.0000 16S.0000 248.8615 26
(PCA) 3S28.300+3 794.OCOO 2429.6481 27
(mfi) c 0.0010 z 0.0010< 0.0010 3
(u@) <5000.0020 c 5w,0L3C0 <1811.1111 27
(L@) <5000.0000 c 500.OMIO <1811.1111 27
(u@) <5000.0W4 < 500.COW7 <1811.1111 27
(U~) C5000.OCOO c 500.0000 C 1811.1111 27
(us13,) <SWO.0000 < 5w.0000 <1811.1111 27
(usL) z51W2.000+3 c 500.0000<1811.1111 27
(tt~) Z5000.COC43 < 500.0+300 c 1811.1111 27
(u@) <5000.0000<500.0000< 1811.1111 27
(lI@) <S000.0000 <500.0000.1811.1111 27
(us/I.) <500+2.0000 K 500.0000<1811.1111 27
(tIS/L) C5000.CNOO <500.0000 c 1811.1111 27
(tI@) C50C0.0000 z 500.0000<1811.1111 27
(tI@) <5000.0000 z 5W.0000 z 1811.1111 27
(us/L) <5000.00M < 500.OWO <1811.1111 27
(I@) 17000.OWO 40@3.0200 1IP22.2222 27
(u8/L) cIOOOO.0000 <1000.0000<3361.1111 27
(u@) <10000.0CH30 c 100+3.0000 <3361.1111 27

.



Snvimnmcwal Information Managmtmt System
Dab Summary for Sampling Station MW2S5 04n8i97

Analysis (Units) Maximum Minimum Average Count

Alkalinity

Chloride

Fluoride

Niltate as Nilrogat

Phosphate as P

sulfate
Total Organic Carbon

Silicd

Anenic
Mcrcwy

Selenium

Aluminum

Antimony

Bfuium

Buy Ilium

Cadmium
Calcium

Chromium

Cobalt

copper

Iron

Lead

Magnesium

Manganese
Moly5datum

NiCkcl

Potassium

silver

Sodium

Zinc

Antimony, DMlved

Buium, Dissolved

BuyIlium, Dissolved

Cadmium, Dissolved
Calcium, DMIvcd
Chromium, Dissolved

cobal~ 33ismlvcd

(klppcr, DlssOlvcd
km, Dk501vcd
bad, DkOlvcd
Magnaium, Oissolvcd

Mangrmcsq DiSSOtVd

Nickel, Dissolved
Polassium, Dissolved
Silver, Dissolved

.%dkm, Dtssolvcd

Uranium, Dk.olved
Zinc, L3is.wkd

Depth 10 WslcI

Dissolved oxygen

Dissolved .%li&

pH

Specific conductance
Temperature

Tutbidity

Pcfl

Gross Alpha

CimM Bua

Radon 222
Tcc3mc6um.PP

Uranium

1,1,1 -Tric3tlmoethane

1,1,2-Trichlomdhme

1,1-DichlOrOdhane
1,1-oichlorwthmc

1,2-DichlOmethane
Benzene
Bmmodichlommcihanc

Ctin Turachloride

Chlomfonn
cis-l,2dichlomcthcne

Elhylbcawne

Tetrachlomcthcne
Tolucne

Trans-l,>f3icMoromhm

TricMm-oethme

Vinyl Chloride

Xylme

(mg13,) 161.0000 154.0000 157.25LX3 4

(mg/L) 97.40W 91.800+3 94.5250 4

(mg/L) o 22C4 0.1!300 0.20s0 4
(m#L) I .6000 1.5W3 1.5250 4
(m#L) < 2.0000< 2.OWO< 20000 I

(mgil,) 34.4W0 32.6000 33.375o 4
(mg/L) 2mOO0 < 1.00W c 1.3077 13

(.s/3.) 19.OWO 13.WOO 16.7500 4

(m@) c 0,0050 K 0.0050< 0.0050 4

(mgL) 0.0002 c 0.0002< 0.0002 4

(m@) C 0.0050 C 0.0050< 0.@350 4

(mm) z 0.7500 c 0.7S00 c 0.7500 I

(m@) c 0.2500 c 0.1850< 0.2013 4

(mg5) 0.3600 0.2110 0.2575 4

(mS/L) < 0.0250 K 0.0150 z 0.0175 4

(mgL) z 0.100+3 c 0.0250 c 0.0438 4

(mgJL) 32.6000 29.2W0 31.2750 4

(m@) 0.0600< 0.05W < 0.0s75 4

(mgJ2,) < 0.1000< 0.0450< 0.0588 4

(.s5) O.IOW t 0.0250 z 0.0450 4

(mgA,) 14.WOO 0.7720 5.2155 4

(mgL) z 0.25KH3 z 0.2500< 0.2500 4

(m@) 13.SC4M 12.6000 13.oOoo 4

(m@) 0.9600 0.2170 0.5140 4

(mgll,) . 0.1000. O.IOW < 0.1000 1

(mm) 0.1400< 0.1000< 0.1100 4

(mS/L) 10.5000 c 5.WOO c 8,6667 3

(mg!l,) < O.WOO C 0.0500 c 0.0575 4

(mgf3.) 87.4000 77.4000 83.2250 4

(mS/L) 0.2500< 0.0530 c 0.1270 4

(mg&) < 0.1850< 0.1850 c 0.1850 2

(mg&) 0.2000 0.1750 0.18S3 4

(mgll,) < 0.0150 C 0.0150 z 0.0150 3

(mg&) . 0.0250. 0.0250 z 0.0250 3
(mg5) 30.3000 27.WOO 29.2500 4
(ma) C 0.0600. 0.0600. 0.0600 3

(mgL) C 0.04S0 z 0.0450 c 0.0450 3

(mS/L) < 0.0250 z 0.0250 z 0.0250 3

(m@) C 0.3550 z 0.3W0 < 0.3413 4

(mg/L) c 0.25LM < 0.2500 z 0.2500 3

(mfi) 12.4000 11.8000 12.0750 4

(m@.) 0.3600 0.1430 0.2818 4

(mgZ,) < 0.1000. O.1OW < 0.1000 3
(mg5) 10.5000< 10.5000< 10.5WO 3
(mgi3.) o.odoO < O.odoo < o.06t30 3

(.s/3.) 79.4000 70.8000 74.6500 4

(mgff.,) c 0.0010 c 0.0010 c O.CO1O 1
$%) o.07@3 < 0.0300 c 0.0517 3

58.3300 34.5100 53.0189 9

(mg&) 1.2100 0.4400 0.7722 9

(.SA,) 440.0000 374.0000 408.0000 4

(Su ) 6.2000 5.7000 6.0476 2!

(umhosktn) 729.0000 689.OWO 701.6500 20

(P ) 71.WOO 59.OWO 62.2222 9

~) 21 O.WOO 20.00W 68.1667 6
(u@) < 0.1700 c 0.1700 c 0.1700 I

(@L) 5.5W0 -5.3000 0.0778 9

(!-f-ii) 17.OCOO O.WW 8.WOO 9

~w) 584.C@3 455.WC4 512.3333 3
(PC&) 25.0000 O.OWO 11.11 II 9

(.85) 0.0010< O.wlo < 0.0010 4

(lI@) < 5@3.00W < 100.0000<368.7500 8

(u@) <500.0000<100.0000 C 368.7500 8
(us/L) z 500.0000 s 100.0000<368.7500 8

(u@) c 500.OWO <100.0000<368.7500 8

(u@) < 500.00W z 100.WOO z 368.7500 8

[IJfi) z 500.0+300 < 10+3.OWO C 368.7500 8
(tt!&j <500.0000< 100.OWO <368.7500 8

(.s/2.) . 5W.0000 < IW.0000 < 368,75W 8
(wI.) <500.0000< 100.WW < 368.75W 8

(u#L) < 5W.0000 .1 W.0000 <368.7500 8

(tts/L) < 500.WOO < IW.OWO <368.7502 8

(u#L) < 500.00W <100.0000< 368.75W 8
(I@) < 5W.0000 . IW.WOO < 368.75W 8

(usA.) c 5W.0000 <1 W.0000 < 368.75W 8

(I@) 1500.0000 110+3.OWO 1255.5556 9

(US17-) z IOW.WW < 100.OWO <725.0000 8

(tt~) c 1000.0000 z 100.0000 K 725.0000 8

.



Envimnmmlal Information Managanent SysIan

Data Summary for Sampling Station MW262 04t28i97

Analysis (Uni!s) Maximum Minimum Average Cmmt

Alkalinity

Chloride

Fluoride

Nilrate M N1tmgm
Sulfate

TOTOrganic CarLmn

Amnic

Mefcwy

Selenium

Antimony

Btium

Beryllium

Cndmium

Calcium

Chromium

cobalt

copper

Imn

bad

Magnesium

ManSMMSe

Nickel
Potassium

Silva

Scdium

zinc

Antimony, Dissalvcd
Barium. Dksolved
Bay Ilium, Dksolve.d

Cadmium, Dulved

Calcium, DwIvcd

Chromium, LNssolvd

Cobalt, DiSdVCd

tipper, Dmlvcd

Iron, Dkmlved

Lead, Dissolved

Magnesium, Diswlval

Man&mse. DiSdVCd

Nickel, Dissolved

Potassium, Dk.wlvcd

silver, Dissolved
sodium, Dwlved

Zinc, D-lvcd

DePth to Water

Dmlvcd oxygen

D1s5alvcd solids
pH

Spcific cunduclancc

Tanpcm.mre

Turbidity

PCB
Gross Alpha

Gross Beta

Radon 222

Technetium-W

Uranium

1,1, l.TricMomethane

1, 1,2-Trichlorudhanc

1,1-DicJllOmelhane

1, l-D1chlomcthcne
1,2.DichlOmethane

Benzene

Bmmodichlommcthanc

Carbon Tctmcthide

chloroform
cis- l,24icM0f0cIhme
Etbylbcmzcne
Tclmchlorouhme

Toluene

Trans-1,2-DkMorOcthcn
TrichIomethme

Vinyl Chloride

Xylcne

(m#L) 99.0000 83.0000 91,0000 2

(m@) 119.4000 76.90C4 9815@J 2

(mg5) 0.1200< 0.1000< O.lllxl 2

(m@) 6.80M 5.5000 6.15C4 2
(mgfl.) 37.1OOO 10.8000 23.95oo 2
(mgiL) . 1.00CH3 K 1.0000 c 1.COOO 8

(m@) 20.0000 17.0000 185W0 2

(mglL) K 0.0050 f 0.0050< 0.0050 2
(lmg&) 0.0002< 0.CNW2 < 0.CC02 2

(mg/L) c 0.0050 x 0.0050 z 0.0050 2

(m@) < 0.1850 z 0.1850 c 0.1850 2

(mg5) 0.2900 0.2330 0.2615 2

(m@) c 0.0150 x 0.0150 z 0.01S0 2

(m@) < 0.0250 f 0.0350< 0.0250 2

(mm) 37.lCOO 31.2W0 34.1500 2

(m@) c 0.0600 x 0.0600 K 0.06W 2

(mg/3.) C 0.0450 ~ 0.0450 c 0.0450 2

(mg&) c 0.0250 z 0.0250 c 0.02S0 2

(m@) 10.1OOO 0.3550 52275 2

(m@) < 0.2500 s 0.2500< 0.2500 2

(m@.) 15.6000 13.9000 14.7500 2

(mgfL) 1.7000 0.0594 0.8795 2

(mS/L) 0.2010< 0.W30 < 0.1505 2

(mg&) z 10.5W0 c 10.5000 C 10.5W0 I

(mS/L) c 0.0.$30< 0,0600< 00600 2

(mg5) 61.7000 36.0000 48.8500 2

(ma) 0.0780 0.0600 0.0690 2

(mglL) < 0.1850 s 0.1850 z 0.1850 2

(m@) 0.2400 0.2320 0.2310 2

(mgL) C 0.0150< 0.0150< 0.0150 2

(m@ c 0.0250 c 0.0250 c 0.0250 2

(mg5) 33.10+30 30.6000 31.85C4 2

(mm) 0.0600< O.ciioo < 0.0600 2

(mgf’L) C 0.04S0 ~ 0.0450< 0.0450 2

(mg/JJ < 0.02S0 ~ 0.0250< 0.0250 2

(mgL) < 0.3550 s 0.3550 c 0.3550 2
(m@) c 0.250t7 x 0.2500 c 0.2.WX3 2

(mg5) 13.6000 13.60@3 13.6000 2

(mg/L) 1.3604 0.0564 0.7080 2

(m@) 0.2090< O.low < 0.1545 2

(m@) 10.5000< 10.5000< 10.5C60 2
(m@) Ju3.0600 c 0.0600< 0.0600 2

(mgJL) 53.7000 34.6000 44.1500 2
(m@) 0.0700< 0.03C43 < O.osm 2

(i+@) 48.40C4 42.8300 45.9071 7

(ma) 3.7900 I .790+3 2,8329 7

(m@) 350.00IXI 295.WM 322.5000 2

(Su ) 5.slloo 5.50C4 5.7625 i6
(umh.askm) 666.WOO 502.COC4 556.7500 16

(F ) 67.0000 S9.0000 61.0000 7

(NTU) 100.0000 2.9CO0 32.47S0 4

(ug/L) c 0.1700 c 0.17C4 < 0.1700 1

(@L) 28.2COfJ -84.70W -8.5571 7

(@L) 3S43.0000 863.WOO 2281.2857 7

(@A) 322.0f3CiI 281.OWO 301.50W 2
(@i) 3489.0000 1567.OWO 2520.1429 7

(mgf3J c 0.0010 c 0.0010 z O.W1O 3

(u@) c 25CKV300S c SC@3W0 <1571.4286 7
(.s5) c 2500.00M . 500.0000.1571.4286 7

(u@) ~ 2500.0000 z 500.00W c 1571.4286 7

(U*) < 2500.00Q0 < 500.00W .1571 .4286 7

(u@) <2500.0000< S0+3.0000 c 1571.4286 7
(u@) < 250+3.00c4 <500.0000 c 1S71.4286 7

(u@) c 25c0.0000 .500.0000 <1571.4286 7

(us/L) <2500.0000<500.0000< 1571.4286 7

(lI@) c 2500.0000 <500.0000 <1571.4286 7

(I@) < 2S00.0000 z 500.0000<1571.4286 7
(ufi) <2500.0000< SOO.fMOO <1571.4286 7

(u@) < 2500.OCOO c S00.0000 c 1571.4286 7
(U@) <2500.0000.500.0000< 1571.4286 7

(.s5) < 2500.W04 . 500.0000< 1S71.4286 7

(I@) 15000.0000 9400.00C4 11914.2857 7
(u@) < SOOO.0fY20 < 10W.OOOO c 2785.7143 7

(u@) < 50CQOO@3 . lCOO.OCOO -=2785.7143 7

.



Environmcnkd Information Management System
Data Summary for Sampling Station MW66 04/03i97

Analysis (Uni@ Maximum Minimum Average Count

Alkalinity

Chloride

Cymidc

Fluoride

Hardnms m ctC03

Nitrlk

N1tmtc as Nitrogen

Phosphate

Phosphate as P
sulfate

Sulfide
,%nmonin as tWrOgm
Hc%avalmt Chromium

Total Organic Cadmn
silica
Afxnic
Mercury
Selenium
Total Aluminum
Antimony
Barium
BuyIlium
Cddmium
Calcium
Chromium
Cobalt
COppcl

Iron

Lead

Magnesium
Mangalwe
Molybdmum
Nickel
Potassium
Silver
Sodium
Timdlium “

Tin

Vmadium

zinc

Aluminum, 2)iilved

Antimony, DkOlvcd

Buium, Dissohmd
Beryllium, LNssolvcd
Cadmium, Dissolved
Calcium, Di5501vcd
Chromium, Dissolved
cobalt, DiWOh’Cd
Coppq Dissolved
IImn, Dissolved

w, Dmlvd

?v@msium, Dksolved

Matlgancsq DMJvcd
hfoly5dmum, E6ssolvcd

Nkkel, DkSOkd

Potassium, DMlvcd

sodium, DMlvcd

Thallium, Diilvcd

‘Ill, Dissolved

Vmadium, Dmlved

Zinc, Dissolved

TOX

Cmlor
Depth to WaIU

Dissolved Oxygen

Dissolved Solids
pH

Speciftc ccmduciance (u

Tempuaturc
Turbidity

Americium 241
Cesium.137

C&ah 60
Omss Alpha

Cimss Beta

N@mium-227

PluIOnium-239

ftadium-226

Radon 222
Stupcndcd Alpha
Suspended Bcfa

(m#L) 152.0000 46.00Q0 92.4167 36

(m@) 137.00CM3 12.00+30 31.9075 40

(m#L) < 0.0100< 0.0050< 0.0083 6

(mgil,) 0.2000< 0.1000< 01110 50

(mgL) 17.0000 82.0020 92.5500 4

(m@L) 3S.7000 30.50CW3 33.5250 4

(m@) 9,0000< 1.0000< 4.%15 52

(mg5) 0.0330 0.0330 0.0330 1

(mgL) < 20000< 2.0000. 20CO0 18
(m@) 25.CJX+3 7.0000 1I 0229 56
(m#L) 2,9400< 0 ILKz7 c 1.2850 4

(m@) < O.IOW < 0.1000< 0.1000 1

(m#L) < 0.0100< 0.0100< O.OICO 7

(mgJ3J 5.0+3C0 < 0.7100< 1.0943 103

(m#L) 39.CQC4 15.00CX3 29.0000 15

(m#L) 0.0050< 0.0015 c 0.0040 29

(mgl.) 0,0009< 0.0002< 0.0001 13

(m#L.) 0.0150< 0.0010< 0.0042 19

(mS/L) 2.56CQ < 0.0362 c 0.4380 39

(mg5) 0.1850< 0.0089< 0.0940 40

(mg/L) 0.2240 0.0226 0.1634 29

(m#L.) c 0.01S0 < 0.0+310 < 0.C053 29

(mg5) 0.0250 c 0.0030 c 0.0099 36

(m@) 49.60LM 19.6000 31.9111 47

(mg5) 0.3640< 0.0030 < 0.0464 52

(m#I.) < O.O5W < 0.0035< 0.0345 29

(m#L) 0.0810< 0.0049< 0.0125 52

(m@) 3.13W < 0.0100 c 0.4039 62

(mg5) 0.2500< 0.000P c 0.1295 35

(m@) 11.w300 3.640+3 8.3860 47

(m#l.) 0.0880< 0.001 I < 0.0161 47

(m@) < 0.0550< 0.0500< 0.0S10 20

(m#L) O.377O c 0.W59 < 0.0801 53

(m@) 10.5000 c 1.0100< 3.8471 38

(mg/L) < 0.C050 < 0.0021 < 0.0034 10

(mg/L) 93.OWO 12.3000 20.4473 48

(mgL) < 0.47@3 < 0.C019 < 0.0951 30
(mS/L) c 0.2800 c 0.2800< 0.280+3 2

(m@) 0.1110< 0.0039< 0.0403 30

(m@) 0.0800< 0.0010< 0.0143 53

(.s/3.) 0.6300 c 0.1000 c 0.3829 28

(m@) < 0.1902< 0.0603< 0.1168 22
(m@) 0.2220 0.1200 0.1667 18

(mgL) c 0.0150< 0.0040 c 0.0071 18

(m@) < 0.0250< 0.0100 c 0.0133 18

(mgfL) 45.90Q0 17.20&3 29.1657 28

(m#L) < 0.0600 c 0.0500< 0.0522 18

(ma) < 0.4500 c 0.0450< 0.0726 17
(m@L) < 0.0250< 0.0100< 0.0135 17

(m#L) 0.3600< 0.0100< 0.1845 28

(m#L) < 0.2S00 < 0.20@3 c 02250 2

(mg5) 11.9om3 5.1900 8.4468 28

(mg/3.) 0.04CX2 < 0.IXW3 c 0.0166 28

(m@) < 0.0550< 0.0500 c 0.0511 18

(mS/L) 0.1450< 0.0580< 0.1015 18

(m@) 10.5CO0 < 20000< 3.s455 22

(.*) 26.9000 13.9000 18.8775 28

(mgfl.) c 0.4700< 0.0440< 0.1613 16

(m@) < 0.2800< 0.7.S30 . 0.2800 I

(.*) 0.1220< 0.0400 c 0.0651 18

(m@) 0.0300< 0.0050< 0.0136 18

(L@) 4060.0000 612.0000 2131.0478 92

(units) 11.0000 c 2.0000< 5.5652 23

(Feet) 53.7oc4 0.0000 42,6067 67

(mgiL) I1.81OO 2.9400 6.0314 43

(ma) 341.00w 178.0000 244.2500 12
(Su) 7.2000 0.0000 6,1642 217

mhoshan) 498.0000 181.OWO 343.7318 220
& ) 74.OCQO 56.0&30 &M3484 62

(N’fu) 51.ooOo 0.2000 5.7122 53
(@i) 0.2000 -9.8W0 .l.70w 7

(@L) L3000 -0.lCOO 0.2C60 7
(pcii) 1.8000 -0.3000 0.1714 7

(@ii) 26.1000 -80.80C4 0.6499 74
(@/I.) 3931.0000 88.0000 1052.1216 74

(@i) 4.fKUXI < -0.20M < 1.1346 9
(pcii) 1.0000< -0.0950 -= 0.2689 11

(@L) 0.8CO0 -0.1000 0.20C4 7

@CSffJ 632.0000 159.0000 288.7333 15

(@/L) 16.0000 -4.7000 0.8542 24

(@L) 40.0000 -14.0000 5.0958 24

Environmmt.d Informti”on Management System

Data Summary for Sampling Station MW66 04/03/97



Analysis (units) Mz4mum Mhim.m vcrage Count

DiMOh’Cd Alpha

Dissolved Be@

Technetium-99

ThOrium-230

Umnium

Uranium.234

Ur8nium-235

Ursnium-238

1,1,1 -Tricblorcuhene
1,1,2,2-TctracMOrOetha

l,l,ZTrichlotwthanc

1,1-Dichlorocthanc

1,1-fkhloroclhme

1,2-Dichlombenzene

l,2M3ich10mcthane

lo2-DichIOrMhme

1,2-DicMOmpmpane

1,3-Dichlombcnzcne

1,4-Dichlombcnzenc

2-Butanone

2-Hcxanone

4-Methyl-2.@.mone

Benzme

BmmOdicMOrOmcthane

Bmmofonn

Bmmomclhane

Cubon Disulfide

Carbon Tetrachlcmide

Chlombcnzene

Chlomcthtmc
Chlomfomt

Chlommctim.nc

cis-I,2dich10r0cthcnc

cis-1,3-Dichlompmpcne
Dibmmwhloromdhane

Etbylbctu.enc

Mcthyknc Chloride
Styrme

Tctrachlorrxthcnc
ToIumc
Tram-l,2-DichlOrOcthcn

lf3ns-1,3-DicMOmpmpc

Trichlomelhme
Vinyl Acetate

Vinyl Chloride

Xylmc

@ii) 1 I I.OWO -31.8CH30 9.6833 24

(@L) 2S9S 0000 333.0000 1554.7917 24

(@L) 3670.0000 0.0000 1738.7489 135

(pci/L) 1.W@3 < -0.5000 c 0.1827 10

(m@) 0,0010< 0.!2010 c 0.0010 30

@ii) 1.0000 z 0.0350< 0.3658 6
@ii) 0.1400. 0.0076< 0.0438 6

(@’L) 3.5000< 0.0160< 0.8171 7

(I@) <1000.0000 z 5.0000<402.2727 33

(u@) <500.0000< 5.0000< 7s.7143 7

(.s/3,) c 10LM0000 c 1.0000 z 432.8125 48

(us/I.) ~ 1000.COOO < 5.OCOO c 396.6667 36

(us/L) c 1000.0000 c 1.0000 c 407.7429 35

(u@) < 11.ocmo < 10.OOO+3< 102000 5

(us/L) < 100I3.OOOO< 5.WOO c 424.0816 49

(U~) <500.0000 c 5.0000< 89.8333 6

(us/L) ~ 50Q.0000 < 5.OCOO < 75.7143 7

(u@) < I 1.00W7 < 10.0000< 10.2000 5

(ug/3J < 11.0000 c 10.0000< 10.2CH30 5

(U@) z 10CO.OOOOz 10.0000<175.0000 6

(w/L) < IOWJ3000 c 10.0000 c 157.1429 7

(us/L) z 1000.0000 z 10.0000 c 175.0000 6

(u@) <1000.0000< 5.OCOO c 402.2727 33

(ug/L) z ICOO.0000 c 5.0000 z 424.0816 49

(usiL) z 500.0000< 5.0000 z 87.5@30 6

(ug/L.) z 10fW3000 c 10.0+300 z 151.4286 7

(lI@.) <500.0000 c 5.0000< 87.5000 6

(lI@) c 1000.WJOI3 c 12.0000 z 425.6327 49

(u@) <500.0000< 5.0000 c 87.5000 6

(tI@) z 1000.0000 z 10.0000 z 151.4286 7

(u%) < Icoo.oocxl < 3.OCOO < 415.960+3 50

(ug/L) <1000.0000< 10.0+300 z 1S1.4286 7

(u@) <1000.0000 C 50.0000 c 482.1429 42

(u@) c 500.00MJ c 5.00Q0 < 87.5002 6

(usA,) z 5C0.0000 < 5.0000< 87.5000 6

(tts/L) <1000.0000 c 5.0000<390.5882 34

(u@) <1100.0000 c 3.0004 z 189.3333 6
(ug5) < 500.00Q0 c 5.0000 c 75.7143 7

(w/L.) z 1000.0000< 5.0000 z 437.4583 48

(I@) c ILMO.0000 K 5.00Q0 c 390.5882 34

(u@) c 1000.CH3OO< 50.0000 c 482.1429 42

(ugiL) <500.0000< 5.0000< 75.7143 7
(ugfL) IOCOO.0+3W 15.00fM 4116.1894 132

(u@) c 1003.0000< 10.0000< 1S7.1429 7

(lI@,) c 2000.00C4 < 1.0000<829.8333 48

(tI@) < 20+30.0300 < 5.0000 c 742.0588 34
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