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Ms. Barbara Smith, Project Manager RSA Project No. 2017-18
RCRA Operations Branch
United States Environmental Protection Agency, Region III
1650 Arch Street
Philadelphia, PA 19103-2029 2081174

Re: Submission of In-Situ Remediation Pilot Study Report, GE Railcar Repair facility, Elkton,
MD; MDD 078 288 354

Dear Ms. Smith,

On behalf of GE Railcar Repair Services, enclosed is one original and one copy of the In-Situ
Remediation Pilot Study Report 'Report for the GE Railcar facility in Elkton, Maryland. The results
indicate the site is conducive to in-situ groundwater remediation.

It is important to stress that by presenting comparisons of concentrations detected to various federal
and state constituent concentrations, GERRS does not intend to imply that any of these various
federal or state levels would be an appropriate level upon which to base a remedial action. At the
appropriate time in the future, as remedial actions need to be assessed, GERRS intends to pursue
discussions with EPA and MDE regarding cleanup goals based on site-specific risk factors and
future property usage.

In addition, counsel to GERRS has asked me to state that, consistent with the position that GERRS
has always taken since these investigative efforts began, GERRS is pursuing all of this work entirely
as a voluntary matter. GERRS continues to believe there is no RCRA corrective action jurisdiction
over the site.

If you have any questions or comments, or would like additional information, please contact me at
your convenience.

Smith
Vice President/Senior Hydrogeologist

cc: Mike Svac, GE Rail Services
Dick Stoll, Foley & Lardner
John Cherry, MDE Voluntary Clean-UP Program
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1.0 INTRODUCTION

This document presents the results of an in-situ groundwater remediation pilot study (PS)
conducted at the General Electric Railcar Repair Services (GE Railcar) facility located in
Elkton, Cecil County, Maryland (Figure 1). The PS work plan titled: "In-Situ Remediation
Pilot Study Work Plan, General Electric Railcar Repair Services Facility, Triumph Industrial
Park, Elkton, Cecil County, Maryland" was submitted to the U.S. EPA, Region III, on March
31, 2003 and approved on April 9, 2003 .

As stated in the PS work plan "the purpose of the PS is to collect data that will aid in
determining the viability of utilizing innovative in-situ remediation (e.g., biological and
chemical) technologies versus historically utilized remediation alternatives (e.g.,
pump/treat, vapor extraction, excavation) at the subject property." Furthermore, the PS,
by design, was completed to determine if the selected technologies could be used
immediately to reduce the concentrations of contaminants migrating off-site in the shallow,
water-bearing unit.

The PS was completed by using two different types of in-situ groundwater remediation
technologies (i.e., enhanced bioremediation and chemical oxidation) as presented in the
March 31,2003 work plan. The remediation mechanisms and the methodologies employed
at the GE Railcar facility were described in the work plan and are discussed in this report.
These technologies were selected based upon industry (academic, regulatory, and private)
published information about similar contaminants of concern, hydrogeologic conditions,
and long-term, remediation system operation & maintenance concerns.

The work plan objectives stated that the data collected during the PS would aid in providing
information to determine the effectiveness the technologies employed :

to disperse the treatment solution laterally in the pilot study areas (PSAs)
to develop an environment conducive for inrsitu remediation, and

• to reduce contaminant concentrations in groundwater.

The data from the PS and the evaluation presented herein will be used to aid in
development of a cost efficient, effective remedial technology, with minimal time &
implementation constraints.

Page 1
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2.0 BACKGROUND INFORMATION

Based upon the results of the Site Investigation conducted in 2001 (2001 SI), monitorwells
MW-2 and MW-42 were selected for the PS, for the following reasons:

>• Analytical test results indicated dissolved volatile organic compound (VOC)
concentrations in the PS wells were elevated compared to concentrations in other
facility monitor wells,

> VOCs identified in these PS wells were representative of the compounds identified
in other wells during the 2001 SI,

>• Sedimentology and hydrogeologic conditions identified at each PS well were
representative of the subsurface conditions within the contaminant plumes identified
during the 2001 SI activities, and

»• Selected PS wells were located near the facility property boundaries; thus, in-situ
PS will aid in evaluating the effectiveness of minimizing, possibly preventing, future
off-site migration of dissolved VOCs.

Two different in-situ remediation technologies were utilized in the pilot studies to aid in
selecting the optimum remediation method for the facility. In-situ bioremediation technology
was used to enhance the anaerobic reduction dehalogenation process1 of compounds in
the MW-2 pilot study area (PSA). In-situ chemical oxidation technology was selected for
the MW-42 PSA.

When, favorable in-situ conditions occur (i.e, water quality, contaminant concentrations,
stratigraphy, hydraulics, etc.), the selected technologies have been proven within industry
to aggressively attack the chlorinated (and non-chlorinated) VOCs present in the PSAs.
The in-situ remediation mechanisms break down the compounds present in the
groundwater without mechanically bringing contaminated groundwater to the surface.
Figure 2 illustrates the chain of compounds resulting from the progressive degradation
process with the innocuous end-product molecules of ethane, ethene, water, carbon
dioxide, and chloride. The technologies selected utilize two different mechanisms to
achieve the same end result (i.e., groundwater remediation).

2.1 MW-2 PILOT STUDY AREA

The objective of the in-situ remediation technology implemented in the MW-2 PSA was to
enhance the ability of naturally occurring bacteria to reduce the existing VOCs. Naturally
occurring bacteria in the subsurface will degrade VOCs in anaerobic (i.e., oxygen-poor)

1 Reductive dehalogenation is the process where a halogenated compound (i.e., chlorinated solvent) is
converted to another compound or chemical by replacing the chlorine atom(s) with hydrogen atoms.
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environments by the process commonly referred to as anaerobic reductive dehalogenation,
or dechlorination (ARD). Data collected during the 2001 SI indicated that groundwater in
the vicinity of MW-2 exhibited anaerobic conditions. Thus, to further enhance the ARD
mechanism, a common food-grade preservative, sodium lactate2, was used to act as a
catalyst to enhance the ability of the bacteria naturally occurring in the subsurface to attack
the VOCs occurring in the MW-2 PSA. The proprietary blend of compounds was mixed
with water and metered into MW-2.

An observation well (MW-43) was installed as part of the PS to gather groundwater data.
The effectiveness of the sodium lactate in-situ remediation option within the MW-2 PSA
was monitored during the course of the PS by collecting groundwater samples from MW-2
and MW-43. A more detailed discussion of the field activities and analytical test results is
presented in Sections 3.0 and 4.0, respectively.

2.1.1 Anaerobic Reductive Dechlorination Background

The biochemical reactions between the sodium lactate, bacteria, and VOCs induce and
expedite the ARD process. Once introduced into the subsurface, the sodium lactate forms
acetate and propionate (i.e., organic acids) which become critical components of the
dechlorination process. Acetate and propionate will provide electrons (i.e., food source)
to the naturally occurring bacteria which in turn begin grow into a larger community, or
biomass. The biomass, as it is dispersed and transported by natural groundwater hydraulic
gradients, will utilize the chlorinated VOCs as a food source. Eventually, the ARD
mechanism will generate carbon dioxide water molecules and chloride ions as "waste
products" much like mammals produce carbon dioxide as a byproduct of respiration.

By evaluating the distribution and time-series behavior of ARD parameters (also known as
reduction-oxidation or redox), an understanding of the redox conditions at a site can be
derived. The important parameters are evident from a consideration of the biologically
mediated redox reactions shown in Figure 2. The free energy yielded by redox reactions
varies substantially depending upon the electron acceptor. During respiration,
microorganisms will preferentially utilize the electron acceptors yielding the greatest free
energy. Figure 3 shows that the order of preference for the most common inorganic
electron acceptors is oxygen, nitrate, manganese (IV), iron (III), sulfate, and carbon
dioxide. Therefore, the dominant microbial community in a groundwater system is largely
dependent upon the distribution of electron acceptors. Where oxygen is plentiful, aerobic
bacteria will predominate; where oxygen is depleted, but nitrate is plentiful, nitrate-reducing

2 Sodium lactate for bioremediation applications was supplied as the commercial product Wilclear™ that
was provided by JRW Technologies, Inc. Information, literature, case studies data evaluation parameters provided
at the web site www.irwtechnoloqies.com and by North Wind, Inc.
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bacteria will predominate; and so on. The importance of electron acceptor utilization
patterns to biological communities in groundwater has led to the convention of discussing
redox conditions in terms of the dominant "terminal electron acceptor process," or TEAR.
The predominant TEAR is often inferred based on electron acceptor and reduced product
concentrations, and provides a useful indicator of the overall redox conditions. In general,
it can be said that the greater the excess of electron donors (oxidizable organics) relative
to electron acceptors, the more reducing the conditions. For oxygen, nitrate, and sulfate,
decreased concentrations relative to ambient concentrations indicate they are being
utilized as electron acceptors. Reduced products are particularly important in the case of
iron reduction because Fe(lll) is only sparingly soluble, while Fe(ll) has much higher
solubility. Thus, elevated concentrations of the metals indicate they are being used as
electron acceptors. For reductive dechlorination to occur, sufficient electron donors must
be present to drive the system at least to manganese reduction. For optimal dechlorination
the system should be sulfate reducing if not methanogenic.

2.2 MW-42 PILOT STUDY AREA

The in-situ remediation technology implemented in the MW-42 PSA utilized an in-situ
chemical oxidation (ISCO) process. A proprietary mixture of peroxygen compound
containing solution was injected into the subsurface around MW-42. The peroxygen
solution selected for this PS is marketed under the name Biox® and has been used in
various hydrogeologic frameworks to successfully remediate chlorinated/halogenated and
petroleum-based VOCs at numerous sites throughout the country.

An observation well (MW-44) was installed as part of the PS to gather groundwater data.
The effectiveness of the peroxygen solution in-situ remediation option within the MW-42
PSA was monitored during the course of the PS by collecting groundwater samples from
MW-42 and MW-44. A more detailed discussion of the field activities and analytical test
results is presented in Sections 3.0 and 4.0, respectively.

2.2.1 In-situ Chemical Oxidation Background

The peroxygen compound solution process oxidizes the VOCs to form oxygenated organic
compounds and carbon-based compounds (e.g., alcohols and other hydroxyl radicals).
The byproducts of these organic compounds are readily degraded to carbon dioxide, water
molecules and chloride ions by bacteria naturally occurring in the subsurface. After the
initial contact with VOCs, the chemical oxidation reaction will continue in the groundwater
and naturally degrade the VOCs to water and oxygen until all of the peroxygen solution has
been expended.

Page 4
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The ISCO solution components include stabilized hydrogen peroxide and an iron catalyst
that, when introduced into the subsurface concurrently, aggressively attack carbon-based
compounds that come into contact with the solution3. This ISCO remediation technology
is similar to the commonly used Fenton-based process (i.e., hydrogen peroxide, ferric iron
catalyst, and pH <4 to prolong reaction time) in water/wastewater treatment industry.
However, the proprietary solution used in the MW-42 PSA does not require an acidic
environment (i.e., pH <4) as needed in Fenton-based because of the proprietary iron
catalyst used in the process.

'h'he success of ISCO-type remediation mechanisms depends upon direct contact with carbon-based
compounds; whereas, ARD remediation is successful when enhancing existing in-situ microbial community to grow
and "remediate" the compounds of concern.

Page 5
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3.0 FIELD ACTIVITIES

Field work was conducted in accordance with the Standard Operating Procedures (SOPs)
included in the "Quality Assurance Project Plan" (QAPP), Version 2.0, dated March 31,
2003 and in the PS Work Plan dated March 31, 2003. The SOPs include methods for soil
and groundwater sampling, logging, and decontamination. Specificgroundwater sampling
methods are presented in the "Groundwater Sampling and Analysis Plan" (GWSAAP)
prepared for this site and dated August 9, 2001.

3.1 OBSERVATION WELLS

3.1.1 Installation. Construction, and Development

Observation wells (MW-43 and MW-44) were installed near each existing facility monitoring
well (MW-2 and MW-42) in the designated PSAs. The observations wells were completed
to the same well-construction specifications as the existing monitor wells. Soil boring Logs
and Well Construction Diagrams are presented in Appendix 1.

The observation-well pilothole soil samples were collected using a truck-mounted, hollow-
stem auger-rig with a split barrel (or split-spoon). The pilotholes were sampled
intermittently to verify sedimentology and compare to the sediments encountered in the
associated existing PSA monitor well. The pilotholes were terminated after encountering
the weathered Saprolite.

Upon recovering the sampler from the boring, a portion of the sample was placed
immediately into a clean, resealable, plastic bag. A clean, stainless-steel implement was
used to place the soil in the bag. After approximately often minutes, the headspace in the
bag was measured with an organic vapor analyzer (i.e., photo-ionization orflame-ionization
detectors) and the concentration recorded on the boring log. The remainder of the soil
sample was divided with the clean implement to inspect for sedimentological content and
evidence of contamination. This information was recorded on a field boring log by the
supervising geologist (Appendix 1).

The total depths of observation wells MW-43 and MW-44 are 31.3 and 38 feet below
ground surface, respectively. As in MW-2, 10 feet of screen was installed in MW-43.
Observation well MW-44 was completed with 20 feet of screen (similar to MW-42).The
observation wells were constructed of 2-inch ID, PVC, Schedule 40, threaded, flush-jointed
casing and 0.01-inch slotted screens. The sand pack was installed around the entire
screened interval to a level above the top of the screen. The sand pack was sounded
regularly with a weighted measuring tape to ensure accurate placement. A bentonite-chip
seal was installed immediately above the completed sand pack. A bentonite-Portland
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cement slurry was tremmied into the boring. Monitor wells were completed with above-
grade covers and anchored in concrete pads with locking well caps.

Observation well development activities were conducted in accordance with the SOPS in
the QAPP and the PS Work Plan. The wells were developed using an air compressor and
diaphragm pump. The pump was used to remove water and sediment from the well casing.
Field parameters of pH, temperature, specific conductance (conductivity) and turbidity were
monitored during this process. Wells were developed until conductivity and turbidity
measurements stabilized and groundwater appeared clear.

After installing and developing the observation wells, both wells in each PSA (i.e. monitor
and pilot study wells) were sampled prior to beginning the in-situ remediation injection
activity portion of the PS.

Cuttings and spoils generated during the pilot study well (MW-43 and MW-44) drilling and
sampling activities were placed in clean, 55-gallon steel drums. Each drum was labeled
as to content and staged near the utility building for off-site disposal.

3.1.2 Groundwater Sampling Methods. Frequency and Depth Intervals

Groundwater samples were collected from each well in each PSA (i.e., MW-2/MW-43 and
MW-42/MW-44) pursuant to the PS Work Plan. The GWSAAP describes the groundwater
sampling protocol that was followed. Sampling personnel wore clean, disposable gloves
during each phase of sampling. Samples collected during the sampling events were
obtained by using micro-purging, or low-flow, sampling techniques as presented in the
GWSAAP and the PS Work Plan.

General field parameters consisting of temperature, conductivity, pH, turbidity, dissolved
oxygen (DO), and oxidation/reduction potential (ORP) were recorded during purging and
sampling activities to aid in ensuring the effectiveness of purging, and for comparison with
later sampling events. The meters were calibrated during each sampling day to ensure
accurate measurement results.

To aid in evaluating the effectiveness of the in-situ remediation PS methods within each
PSA, multiple groundwater sampling events were conducted. Information provided by the
WilClear™ (i.e., sodium lactate) and Biox® (i.e., peroxygen) manufacturers and data
collected during similar remediation projects were used to develop the PS groundwater
sampling frequency. The sampling frequency is presented below:
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MW-2 PSA
»• prior to initial emplacement of WilClear™ in MW-2; and
»• every 30 days thereafter until 60 days after completing the third metering

event.

The total number of groundwater sampling events during the PS of the MW-2 PSA was
seven events from May 2003 to November 2003.

MW-42 PSA
*• prior to injecting the Biox® solution near MW-42; and
* every 30 days after Biox® injection event, coincident to the MW-2PSA

sampling events

The total number of groundwater sampling events during the PS of the MW-42 PSA was
seven events from May 2003 to November 2003.

The majority of the VOCs identified during the 2001 SI exhibit the characteristic of density
greater than water. This characteristic influences the denser than water compounds to
exhibit a pronounced vertical migration component in addition to migrating laterally from
the source area. Thus, to aid in evaluating the vertical distribution and concentration
gradients of the VOCs identified during the 2001 SI activities, groundwater samples
obtained prior to the initial injection/metering events were collected from two depths within
the screened interval of each PSA well.

Two groundwater samples from MW-2 and MW-43 (screened interval of 10 feet) were
collected (i.e., four samples during the pretreatment event). The samples were obtained
from depths of one foot and six feet above the bottom of the each well. Two groundwater
samples from MW-42 and MW-44 (screened interval of 20 feet) were also collected. The
samples were obtained from depths of one foot and eleven feet above the bottom of each
well (i.e., four samples during the pretreatment event).

Based on the analytical test results of the first sampling event, groundwater samples
collected during the subsequent sampling events were from the one-foot above the bottom
of well interval. This interval exhibited the highest VOC concentrations. Four groundwater
samples (i.e., one sample from each well) were collected during the each of the six
remaining sampling events.

After the groundwater samples were collected, containerized, and labeled, they were
stored in a chilled, ice chest. The sample labels included time and date of collection and
sample location. This information was transferred onto a chain-of-custody and request-for-
analysis form. The coolers were transported to the selected analytical laboratory by private
vehicle.
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3.1.3 Groundwater Testing

To aid in evaluating the effectiveness of each of the selected in-situ remediation processes
water quality parameters were measured in the field as well as analyzed by a fixed-based
analytical chemistry laboratory. The field water quality parameters measured and recorded
included: pH, temperature, conductivity, DO, and ORP. The groundwater samples
submitted to the selected fixed-based laboratory for testing were analyzed by using
approved test methods as outlined in the U.S. EPA, Office of Solid Waste and Emergency
Response document titled "SW-846, Test Methods for Evaluating Solid Wastes." In
addition to analyzing for VOCs, groundwater samples were analyzed forthe following redox
parameters: total organic carbon (TOC), chemical oxygen demand (COD), sulfates (SO4),
nitrate (NO3), nitrite (NO2), iron (ferric and ferrous), chloride, alkalinity, methane, ethane,
and ethene. Groundwater samples collected during the first sampling event were also
analyzed for perchlorate as part of a different on-site project.

As part of each sampling event for QA/QC purposes, a trip blank and a field blank were
analyzed for VOCs. The trip blank(s) were prepared by the laboratory with lab-grade
deionized water. The field blank(s) were prepared by sampling team with deionized lab-
grade during each sampling event.

Copies of the analytical data report sheets, chains-of-custody and purging/sampling
information forms are provided in Appendix 2.

3.2 IN-SITU TREATMENT SOLUTIONS

3.2.1 MW-2 Pilot Study Area

WilClear™ sodium lactate was metered into MW-2 by gravity to create a zone of reducing
conditions and stimulate reductive dechlorination of chlorinated VOCs. Injections occurred
three times at two month intervals (May, July, and September, 2003). After each injection
groundwater was monitored in MW-2 and in MW-43 (13 ft downgradient of MW-2).
Groundwater monitoring occurred prior to the first metering event, one month, and two
months following each of the subsequent metering events.

The expected communication between MW-2 and MW-43 is important to consider when
interpreting the data provided and is estimated here using a simple calculation requiring
several assumptions. Calculation of this area of influence using these assumptions will
likely estimate an area of influence that is larger than the actual area, because the effect
of vertical distribution of the injection solution is underestimated. The following are
assumptions for information used to calculate the area of influence:
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The MW-2 PS wells are 13 feet apart.
The solution volume during each metering event was 550 gallons of water plus a 55
gallon drum of WilClear™ for a total volume of 605 gallons (80.9 ft3).
The screened length of MW-2 and MW-43 is 10 feet.
The water-bearing unit has a porosity of 25% (silty sand).
The volume of influence is a cylinder shaped region
The vertical distribution of the metered solution was assumed to be limited to a two
foot height.

»• Advective transport of the WilClear™ during injections is the only transport
mechanism.

Given these assumptions the following equation was used to calculate the radius of the
influenced area.

r = ((Volume x porosity "1)/( TT x Height))1'2

Where:

Volume = 80.9 cubic feet (ft3) Height = 2 ft Porosity = 0.25

The radius calculated is 7.2 feet, therefore the metered solution must travel an additional
5.8 feet to reach MW-43. Although this may be a gross estimate of the metered solution
influence, the results demonstrate that injections of this size into MW-2 would not be
expected to influence groundwater at MW-43 immediately after the metering event.
However, following the metering event, the sodium lactate would be transported due to
ambient groundwater flow in the down-hydraulic gradient direction. Based on.previous
calculations (2001 SI Report) of groundwater flow velocity in the vicinity (57 to 80 feet per
year in MW-23), the lactate was expected to influence MW-43 about two months after each
metering event.

3.2.1 MW-42 Pilot Study Area

The ISCO PS activities were based upon the analytical tests results (VOCs) and
subsurface hydrogeologic conditions (soil type and saturated thickness) from the 2001 SI.
Based on the data evaluation, the ISCO peroxygen reagent solution (BIOX®) was injected
into twelve injection points during a one-time event, by using direct-push technology (DPT)
equipment. The following list summarizes the pertinent information regarding the MW-42
PS.
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«• The MW-42 PS wells are 15 feet apart.
•• 95 gallons of BIOX® were injected into each of 12 injection points for a total volume

of ISCO solution of 1,140 gallons.
•• Injection points were completed in a grid pattern in lateral spacings of 5 feet.
>• BIOX® injected into saturated zone (35 feet below grade to 15 feet below grade) of

20 feet.
+ The lateral distribution of the injected solution was limited to a surface area of about

400 square feet.
»• Positive pressure provided by BIOX® injection system provided initial dispersion

mechanism.
> The transport mechanism post injection event is advection.

The DPT probe point was raised intermittently after injecting between four to five gallons
of the peroxygen reagent solution. Treatment interval was from the base of the saturated
unit to the approximate depth to top of water measured.

Based upon the grid pattern and saturated zone volume, approximately 290 cubic yards
(yd3) of saturated zone media were exposed to the reagent solution.

Several of the injection points influenced MW-42 and MW-43 indicating lateral and vertical
transmission of the peroxygen reagent solution occurred. The communication pathways
were evidenced by the rise of water column (i.e., decreased depth to top of water) in both
wells. Also, evidence was visible at the ground surface at various injection points where the
reagent was seen to be effervescing (i.e., foaming/bubbling solution). Near the end of the
BIOX® injection event, effervescing foam was noted in the MW-42 well casing. These
observations suggest that the peroxygen reagent solution was dispersed throughout the
injection point grid.
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4.0 RESULTS OF ANALYSES AND MEASUREMENTS

This section discusses the analytical test results of groundwater samples collected during
the PS and the field measured parameters. Tables 1 and 5 present the VOCs test results
for the MW-2/MW-43 and MW-42/MW-44 PSAs, respectively. Tables 2 and 6 summarize
the degradation indicator parameter (also know as attenuation parameters) test results for
the MW-2/MW-43 and MW-42/MW-44 PSAs, respectively. Tables 3 and 7 present the
results of the water quality parameters measured during groundwater sampling activities
for the MW-2/MW-43 and MW-42/MW-44 PSAs, respectively. Tables 4 and 8 present a
summary of the expected and observed trends and conclusions regarding the observations
for the MW-2/MW-43 and MW-42/MW-44 PSAs, respectively. Analytical laboratory data
sheets are located in Appendix 2. Charts depicting the concentration trends of VOCs and
degradation indicator parameters are provided in Appendix 3. The charts are listed in the
same order as presented in the analytical results summary tables.

4.1 MW-2 PILOT STUDY AREA

4.1.1 Volatile Organic Compounds

The initial sampling event of the MW-2 PS wells identified the presence of 9 VOCs in MW-
2 (Table 1). Of these, only acetone (a known laboratory artifact), benzene, chlorobenzene,
and 1,1,2,2 tetrachloroethane exceeded the Maryland Department of Environment (MDE)
Groundwater Clean-Up Standards for industrial facilities (0.061 milligrams per liter (mg/L),
0.005 mg/L, 0.011 mg/L, and 0.001 mg/L, respectively).

Chlorobenzene was the only compound that exceeded the clean-up standard by an order-
of-magnitude. The benzene and chlorobenzene concentrations exceeded the US EPA
maximum concentration limits (MCLs) established by the Safe Drinking Water Act (0.005
mg/L and 0.100 mg/L, respectively). MCLs for acetone and 1,1,2,2 tetrachloroethane have
not been published. The initial results of MW-43 indicated the presence of only 5 VOCs,
with only benzene and chlorobenzene exceeding the MDE clean-up standards and EPA
MCLs.

Since most of the concentrations of VOCs identified during the PS sampling events are
either at or near the analytical detection limits or are well below the MDE clean-up
standards, only chlorobenzene is discussed in detail herein.

A review of Table 1 and the accompanying chart in Appendix 3 indicates an initial decrease
in chlorobenzene concentration in MW-2 from 1.48 to 0.55 mg/L following the first metering
event. The concentration rebounds to 0.827 mg/L by the third sampling event (immediately
before the 2nd metering event). After the 2nd metering event, the concentration of
chlorobenzene declines to 0.495 mg/L in the 4th sampling event and then appears to
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rebound again by the 5th sampling event to 0.808 mg/L After the 3rd metering event the
concentration drops to 0.433 mg/L in the 6th sampling event and then rebounds to 0.671
mg/L by the 7th and last, PS sampling event. Two possible reasons for this pattern are
suggested: 1) degradation of chlorobenzene occurred or, 2) displacement/dilution of the
native groundwater by the addition of the aqueous electron donor solution occurred,
followed by an influx of chlorobenzene into the area from the hydraulically up-gradient
source.

An initial decline from the 1st to the 2nd sampling event in chlorobenzene concentration in
MW-43 is also evident in Table 1 and in the chlorobenzene chart in Appendix 3. This
decline and the subsequent rebound is similar to MW-2, however, chlorobenzene in MW-
43 continues to increase through the 5th event and then decreases during the 6th sampling
event (approximately one-month after the last metering event). This decrease is also
coincident to observations of electron donor breakthrough as discussed in Section 4.1.2.

Further inspection of the VOC charts in Appendix 3 show similar patterns of slight
fluctuations of constituent concentrations. These fluctuations range in the parts per billion
(or micrograms per liter, ug/L) to parts per trillion values. For instance, benzene varies from
17 ug/L in MW-43 before the first metering event and does not decrease below 7.5 ug/L;
showing a trend of initial decrease but slowly increasing throughout the PS. Other VOCs
(i.e., cis and trans 1,2-dichloroethene, and 1,1,2,2-tetrachloroethane) show the similar
decrease-increase pattern in concentrations before and after the initial and subsequent
metering events (Appendix 3 - Charts and Table 1).

As expected, injection of WilClear™ (an electron donor) did not have marked effect on
most non-chlorinated VOCs, which are potential electron donors themselves. These other
contaminants include: acetone (possibly a laboratory artifact), benzene, 2-butanone, and
ethylbenzene. Degradation of these compounds is not enhanced by the addition of an
electron donor because utilization of these compounds as electron acceptors is generally
not thermodynamically favorable. "

4.1.2 Degradation Indicator Parameters

TOO, COD, Alkalinity, and TPH (Electron Donors)

Observation of TOC, COD, and alkalinity trends show a consistent spike in all three
parameters in MW-43 in September 2003 (TOC=681 mg/L, COD = 1920 mg/L, and
alkalinity = 568 mg/L) (see Table 2). All other measurements are comparatively low. The
data suggest a breakthrough in electron donor solution in MW-43 just before the third
metering event. The data indicate that transport of electron donors did not reach MW-43
in measurable quantities until after the second metering event (refer to TOC, COD and
Alkalinity Charts in Appendix 3).
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Alkalinity, COD, and TOG trends in MW-2 appear to support the expected conclusion that
biological activity was stimulated during sodium lactate injections. Increasing alkalinity is
an indicator of biological growth. As carbon dioxide is produced by biological activity at
relatively neutral pH (pH >6 to 7), much of it forms bicarbonate, which contributes to
alkalinity. The alkalinity in MW-2 increases following the first metering event and appears
to plateau later. This trend indicates biological growth. A general increase of COD is
evident following the metering events in MW-2 groundwater; as well as in MW-43
groundwater about two months after the initial metering event and throughout the PS. This
indicates degradation of the introduced electron donor, as expected, and is consistent with
the increase in alkalinity. TOC reduction is also evident following all metering events which
also indicates degradation of the introduced electron donor. TPH results indicate a
minimal increase. However, the low concentrations and the slight fluctuation are too
minimal to assess treatment effectiveness (Table 2 and Appendix 3 - Charts).

Oxidation-Reduction (Redox) Parameters

The following are observations of redox sensitive parameters. They are discussed in order
of preferential utilization during microbial respiration, from the most thermodynamically
favorable to the least (see Figure 3).

Nitrate

Nitrate concentrations in both wells were all less than 1 mg/L and most are lower than the
detection limit of 0.06 mg/L. This low ambient concentration suggests that nitrate reduction
plays an insignificant role in the biological redox reactions occurring in this system. Nitrite
was not detected above detection limits.

Iron

Ferrous iron (Fe+2) concentrations in MW-2 become significantly higher than initial
concentrations indicating significant iron reduction is occurring due to the sodium lactate
injections (refer to charts in Appendix 3). These high concentrations indicate a significant
source of bioavailable iron. Ferrous iron concentrations in MW-2 are higher than those
observed in MW-43, which is expected when considering the distribution of sodium lactate.

Sulfate

Concentrations of sulfate prior to the initial metering event were much higher than post
metering event concentrations (Table 2 and Appendix 3 Sulfate chart). The marked
decrease in sulfate concentrations indicate that sulfate reduction occurred in both PS wells.
Furthermore, since the sulfate concentration remained below 1 mg/L in MW-2 for more
than 2 months, strongly reduced conditions appeared to have existed.
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Dissolved Gasses

Inspection of the test results for the dissolved gasses methane, ethane, and ethene,
identifies methane as the only compound above detection limits. However, due to the
initially very low concentrations of chlorinated VOCs, the results are inconclusive.

4.1.3 Field Water Quality Parameters

To aid in determining thoroughness of purging for each well sampled during the PS,
conductivity, dissolved oxygen, oxidation/reduction potential (ORP or Redox), temperature,
turbidity, and pH were monitored. Measurements were recorded on the Purging/Sampling
Information Forms (Appendix 2) and summarized in Table 3. Once the various water
quality parameters had stabilized, the designated well was sampled. As the readings
stabilize, studies have shown that water representative of the surrounding formation rather
than water from within a well's sand filter (i.e., sand packed around the well screen) is
present in the well casing for sampling and analysis.

Conductivity (Specific conductance)
Conductivity in water is a measurement related to the concentration of ions capable of
carrying electrical current and is directly related to the total dissolved ions in the water.
Conductivity is reported in micromhos per centimeter (umhos/cm) which has been recently
renamed as uS/cm (microSiemans per centimeter). Fresh water, or water with low
concentrations of total dissolved ions (solids, salts, etc.) will exhibit a low reading (usually
below 1.0 uS/cm). As concentration of dissolved ions increase, water becomes more
saline, thus more conductive (i.e. higher readings). All of the conductivity readings
measured during the MW-2 PS were below 1.0 uS/cm. A slight increase is noted after the
initial WilClear™ metering event in MW-2 (0.398 in May 2003 to 0.604 in June 2003) and
MW-43 (0.345 in May 2003 to 0.405 in June 2003); however, the readings remained
consistent for the duration of the PS.

Dissolved Oxygen (DO)
Dissolved Oxygen, or DO, is the concentration of free (not chemically combined) molecular
oxygen (a gas) dissolved in water, usually expressed in mg/L. DO measurements of <1
mg/L indicate an oxygen-poor condition may exist that may be suitable for reductive
dechlorination process with DO concentrations of <0.5 mg/L providing the optimum
environment. Inspection of the recorded measurements presented in Table 3 shows a
noticeable increase in DO after the introduction of sodium lactate solution after the first
sampling event (May 2003). The sodium lactate solution appears to have released the
oxygen molecules from the compound (sodium lactate = CH3 - CHOH -COONa), thus
showing a false positive high DO concentration or possibly causing meter interference.
This is particularly evident in the fourth and seventh sampling events (i.e., August and
November). Also, probe malfunction during these particular events cannot be discounted
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even though the probe was calibrated to the manufacturer's specifications. Nonetheless,
the ARD components previously discussed as well as redox (discussed below) point to
significant biological activity and development of favorable ARD conditions.

Redox (Oxidation-Reduction Potential)
The redox reading is a measurement of the intensity of oxidizing or reducing conditions
within a system. This measurement of electron activity is an indicator of the likelihood of
the groundwater containing volatile organic compounds to accept or transfer electrons.
Like evaluations of DO concentrations, recognizing redox trends can provide information
about possible natural degradation of volatile organic compounds (i.e., aerobic versus
anaerobic environments)4. Generally, the redox of groundwater ranges from -400 to 800
millivolts (mV) with lower readings down to negative readings indicating a reducing
environment and higher values inferring an oxidative environment (Figure 2). When redox
values of -200 to -300 mV coincident with DO readings of <1.0 mg/L exist, the in-situ
environment is conducive for ARD processes to occur. Basically, redox measurements
provide insight to the likelihood of reactions occurring where electrons are gained or lost
and new compounds are formed (i.e, ARD).

The redox reading in MW-2 prior to the WilClear™ metering events was -21 mV, which
indicates an environment favorable for reductive dechlorination. As the PS progressed, the
redox readings continued to decrease (down to -189 mV). Similarly, redox measurements
for MW-43 were in the reducing environment range. Further inspection shows a rebound
effect in the last sampling event (November 2003) which was two months after the third
metering event. The fluctuation when compared to the metering events shows the MW-
2/MW-43 PSA was readily influenced by the ARD inducing WilClear™ solution.

Temperature, Turbidity, and pH
Temperature, turbidity, and pH were measured and recorded during the well purging
activities. Inspection of the temperature and turbidity readings does not identify any trends
in relation to ARD or WilClear™ metering. Prior to collecting samples during the PS, these
parameters were monitored until they stabilized. Inspection of the pH readings recorded
during the PS show a noticeable trend. The August 2003 sampling (one month after the
second metering event) shows an increasing pH toward a more neutral reading in MW-2
and MW-43. The readings show a decreasing trend in the November 2003 sampling event
(two months after the third and final metering event). This trend is another indicator
tracking the progress, or migration, of the WilClear™ metered into MW-2 as well as a time
line of increased microbial activity based on the solution's concentration and metering
frequency.

4 Wiedemeier et all (1997) states "Redox reaction in groundwater containing organic compounds are
usually biologically mediated; therefore, the redox of a groundwater systems depends on and influences rates of
biodegradation."
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4.2 MW-42 PILOT STUDY AREA

4.2.1 Volatile Organic Compounds

Inspection of the VOC summary table (Table 5) and the VOC charts in Appendix 3 for the
MW-42 PS indicates that one non-chlorinated VOC, benzene, and 11 chlorinated VOCs
were identified above the detection limits in MW-42 prior to the BIOX® injection event. Of
these 12 VOCs, only chlorobenzene, 1,1,2,2 tetrachloroethane (1,1,2,2 PCA), and
trichloroethene (TCE) exceeded the MDE Clean-Up Standards (0.011 mg/L, 0.001 mg/L
and 0.005 mg/L, respectively). The pre-injection concentrations of chlorobenzene and TCE
exceeded the EPA MCLs (0.100 mg/L and 0,005 mg/L, respectively).

The 1,1,2,2,-PCA concentrations in MW-42 decreased after the BIOX® injection event, but
plateau above the MDE cleanup standard over the remaining PS sampling events. This
may indicate that the BIOX® solution was expended. This decrease and plateau was also
recognized in MW-44.

Chlorobenzene concentrations in MW-42 also decreased after the injection event, but
rebounded slightly to approximately the clean-up standard of 0.011 mg/L. Chlorobenzene
concentrations remained below the clean-up standard in MW-44 forthe duration of the PS.
Chlorobenzene concentrations remained below the EPA MCL of 0.100 mg/L.

TCE concentrations in both wells increased after the injection event, with the highest
concentration in MW-42 during the September 2003 sampling event. This event also
corresponded to the lowest measured water levels during the PS in both MW-42 and MW-
44. This increasing concentration trend as the water level dropped suggests that drainage
of the capillary fringe at the top of the water-table occurred, increasing the concentration
of TCE in the groundwater. It is also possible that the effervescent action of the solution
when injected enabled additional TCE to be transported downward from the overlying
source area.

The cis and trans 1,2-DCE charts (Appendix 3) and Table 5 show an overall increase in
concentrations in MW-42 with no significant fluctuations noted in MW-44 results. This
increase may indicate breakdown of chlorinated VOCs with 3 or 4 chloride molecules (i.e
TCE/TCA or PCE/PCA) or, possibly, a flux of contaminated water entering the PSA from
the overlying source area.

Table 5 and the corresponding charts (Appendix 3) forthe chlorinated compounds 1,1,2-
TCA, and vinyl chloride show a slight increase in concentrations after the initial injection
event which can be attributed to similar mechanisms discussed above.
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4.2.2 Degradation Indicator Parameters

Alkalinity, COD, and TOC trends in MW-42 appear to support the expected conclusion that
the saturated unit would be affected by the peroxygen reagent solution injection. The
increases suggest that once the BIOX® injection volume oxidized carbon-based
compounds, an environment of biological growth began to develop. The increased
alkalinity concentrations (in both wells) are good indicators of biological growth. As carbon
dioxide is produced by biological activity at relatively neutral pH (pH >6 or 7 S.U.), much
of it forms bicarbonate, which contributes to alkalinity. The alkalinity in MW-42 and MW-44
increases following the BIOX® injection event and appears to plateau later. This trend
indicates biological growth. The increased COD and TOC concentrations after the BIOX®
injection event indicates that considerable conversion of carbon/hydrogen-based
compounds to hydroxylated compounds has occurred. These compounds can be
biologically reduced by naturally occurring microbial communities once optimum growth
and distribution has occurred. A review of the TPH results indicates minimal fluctuations
in concentrations during the PS. However, the low concentrations and the slight
fluctuations are too low to assess treatment effectiveness (Table 6 and Appendix 3 -
Charts).

Inspection of the concentrations and trends of the remaining parameters (Iron, Sulfate,
Nitrate, and Nitrite) are too low to assess treatment effectiveness or potential (Table 6 and
Appendix 3 - Charts).

4.2.3 Field Water Quality Parameters

To aid in determining thoroughness of purging for each well sampled during the PS,
conductivity, dissolved oxygen, oxidation/reduction potential (ORP or Redox), temperature,
turbidity, and pH were monitored. Measurements were recorded on the Purging/Sampling
Information Forms (Appendix 2) and summarized in Table 7. Once the various water
quality parameters had stabilized, the designated well was sampled. As the readings
stabilize, studies have shown that water representative of the surrounding formation rather
than water from within a well's sand filter (i.e., sand packed around the well screen) is
present in the well casing for sampling and analysis.

Conductivity (Specific conductance)
All of the conductivity readings measured during the PS were below 1.0 uS/cm.
Conductivity readings decreased slightly in the MW-42 after the BIOX® injection event
(0.418 in May 2003 down to 0.183 in November 2003) while readings in MW-44 remained
relatively consistent throughout the PS (0.321 in May 2003 to 0.442 in November 2003).
These readings suggest that the peroxygen reagent solution did not alter the conductivity.
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Dissolved Oxygen (DO)
Inspection of the recorded measurements presented in Table 7 shows an expected large
increase in DO readings after the injecting the peroxygen reagent solution in May 2003.
The peroxygen reagent solution appears to have released the oxygen molecules from the
compound (hydrogen peroxide - HOOH), thus showing a false positive high DO
concentration or possibly causing meter interference (see Table 7).AIso, probe malfunction
during these particular events may have occurred even though the probe was calibrated
to the manufacturer's standards.

Redox (Oxidation-Reduction Potential)
The redox readings in MW-42 and MW-44 prior to the BIOX® injection event were 396
and 263 mV, respectively. These readings indicated an aerobic (or oxygen-rich)
environment favorable for oxidation by aerobic microbes (breakdown to end products of
carbon dioxide and water). As the PS progressed, the redox readings decreased more
(down to -38 mV) in MW-42 samples indicating that the chemical-oxidation solution had
likely been expended and the groundwater environment was being converted to an
anaerobic environment. This is a typical progression for aerobic biodegradation
environments to become oxygen-poor environments once mineralization of the chlorinated
or non-chlorinated compounds has begun. Redox measurements for MW-44 remained in
the aerobic range throughout the PS.

Temperature, Turbidity, and pH
Temperature, turbidity, and pH were measured and recorded during the well purging
activities. Priorto collecting samples during the PS, these parameters were monitored until
they stabilized. Inspection of the temperature and turbidity readings does not identify any
trends in relation to the BIOX® injection event. Inspection of the pH readings recorded
during the PS show a noticeable trend in MW-42 (center of Biox® injection event). The
August 2003 sampling shows an increasing pH from below neutral (i.e., slightly acidic, 5
S.U.) toward a more basic reading (10.09 S.U.) in MW-2. Additionally, the readings from
MW-44 show a very little fluctuation (5.38 in May 2003 to 4.41 in October 2003 to 5.0 in
November 2003) The trend in MW-42 indicates that the injected peroxygen reagent
solution effected the groundwater as it degraded during the PS.

Dissolved Gases
Inspection of the test results for the dissolved gasses methane, ethane, and ethene,
identifies methane as the only compound above detection limits. These results suggest (in
combination with above observations) that due to the initially very low concentrations of
non-chlorinated and chlorinated VOCs, the results are inconclusive.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS

5.1.1 MW-2 Pilot Study Area Conclusions

Interpretations of the data collected for each of the MW-2 PS parameters are presented
in Table 4. This table indicates that most of the expected trends were wholly or partially
observed during the PS. Furthermore, when taken as whole, these results indicate that
the ARD mechanism can be enhanced by the addition of electron donor reagent solutions
(e.g., sodium lactate in the form of WilClear™).

Conclusions based on interpretation of the overall data are:

>• Injections in MW-2 do not immediately affect MW-43; however the combined
parameters of groundwater velocity, volume of electron donor solution, and
frequency of metering events show MW-43 is affected within two months of the first
metering event (as approximated by calculations presented in this report).

> The data indicate chlorobenzene concentration reduction in the groundwater in the
vicinity of MW-2 following WilClear™ metering events. This reduction is followed
by a rebound in concentration within two months, suggesting that the system did not
become self-sustaining during the PS. Also, the initial decreases in chlorobenzene
concentrations may be attributed to dilution and/or dispersal by the "slugs" of
sodium lactate introduced to the pilot study area.

" Biological activity is occurring to a significant extent.

> Reduction of iron and sulfate is occurring indicating conditions conducive to
anaerobic reductive dechlorination. However, methanogenic redox conditions were
not measured or did not occur.

> The presence of significant bioavailable iron might be preventing methanogenesis,
which may, in turn, limit chlorinated VOC degradation.

>• Overall, the electron donor solution (i.e., WilClear™ ) metering events stimulated
significant biological activity. The data suggest that to achieve methanogenic
conditions at the site, optimal for dechlorination, more frequent and larger volumes
of electron donor solution will be necessary to effectively construct an environment
conducive to dehalogenation.
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Finally, the PS conducted in the MW-2/MW-43 area provided important information to aid
in developing an effective groundwater remediation scenario for this portion of the facility.
The PS confirmed that the groundwater can be effectively enhanced, or manipulated, for
biological treatment. Treatment solutions, if used, will disperse throughout the affected
area within a reasonable amount, of time (i.e. weeks/months versus years). Degradation
of COCs in this area of the facility could be more successful using mechanisms to enhance
aerobic degradation conditions rather than anaerobic. Based upon the data gathered
during the PS, other available in-situ technologies may be more efficient (implementation
and remediation time and amount of treatment product) and cost effective which will
address the more immediate matter of reducing/eliminating COC off-site migration.
Section 5.2 discusses remediation recommendations.

5.1.2 MW-42 Pilot Study Area Conclusions

Interpretations of the data collected for each of the MW-42 PS parameters are presented
in Table 8. This table indicates that most of the expected trends were partially observed
during the PS. The conclusions of the data interpretation include:

>• Based upon physical and visible evidence noted during the injection event, lateral
and vertical distribution of the peroxygen reagent solution occurred within the
saturated, water-bearing zone.

»• Chlorinated VOC concentrations decreased following the injection event and then
either remained about the same or increased. Some of the small increases may be
attributed to dechlorination of the larger chlorinated molecules, e.g., 1,1,2,2-PCA
or TCE, caused by the injected solution, while the increase in TCE is interpreted as
a function of the dynamics of the source area itself.

*• - Based on the TOC and COD data, oxidation of carbon matter did occur. However,
because some biological indicator parameters (i.e., nitrate and ferrous ion) did not
appear to be affected, it is likely that most of the carbon matter attacked by the
peroxygen solution was naturally occurring rather than hydrocarbon based (i.e.,
chlorobenzene, 1,1,2,2-PCA, etc.).

*• The peroxygen solution used for this PS appeared to dissipate quickly, thus long-
term in-situ effects were not achieved; suggesting that the groundwater environment
win this portion of the site may be more amenable to slow release type in-situ
solutions.

Finally, the PS conducted in the MW-42/MW-44 area provided important information to aid
in developing an effective groundwater remediation scenario for this portion of the facility.
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Treatment solutions, if used, will disperse throughout the affected area within a reasonable
amount of time (i.e. weeks/months versus years). Depending upon the technology used,
degradation of COCs in this area of the facility could be successfully achieved by using
aerobic based mechanisms. Based upon the data gathered during the PS, other available
in-situ technologies may be more efficient (implementation and remediation time and
amount of treatment product) and cost effective which will address the more immediate
matter of reducing/eliminating COC off-site migration. Section 5.2 discusses remediation
recommendations.

5.2 RECOMMENDATIONS

Based on the PS results in the MW-2/MW-43 area, alternative remediation approaches to
address the COC plumes should be used. These alternatives would entail using
mechanical/automated means. These methods would "flood" the contaminant plumes with
treatment solutions or utilize aqueous based solutions that are "slow release" type to
ensure ample contact time via small-diameter wells or piezometers. These approaches are
typically more cost effective when compared to the typical "one-pass" approach because
the combination of slower groundwater velocity and the large lateral extent of the
contaminant plumes requires numerous injection points and very large volumes of
treatment solution to ensure effective and thorough treatment

The PS MW-42/MW-44 area, as well as the remaining southern portion of the facility,
exhibits a higher groundwater velocity and thicker groundwater bearing unit compared to
the northeastern/east-central portions. Similarly, the contaminant plumes are laterally
extensive. Even though the peroxygen solution used in this PSA was somewhat effective,
numerous injection points and very large volumes of the treatment solution would be
necessary to effectively treat the contaminant plumes. Therefore, as with the MW-2/MW-43
PSA, alternative remediation methods would introduce treatment solutions by mechanical
means to attack the contaminant -plumes, or through constructing permeable reactive
barriers to treat the groundwater plumes as they migrate through the treatment structure.

An effective and industry-proven remediation (US EPA accepted and designated as an
Environmental Technology Verification Program (ET) approach) method to treat the various
contaminants and the range of concentration levels, would be to bubble or sparge streams
of oxygen, ozone, or peroxide or a combination into the contaminant plumes in the MW-
2/MW-43 portion of the facility through wells and thereby aerobically degrading the COCs.
As has been stated previously, based on information gathered during the PS, the COCs
in this portion of the site (benzene, chlorobenzene and TCE) will be more effectively
treated via this mechanism. This method will eventually develop a treatment wall or zone
that will remediate groundwater within the zone of influence of the treatment wells and
groundwater at it migrates into the treatment zone from the hydraulically up-gradient areas.
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The treated groundwater as it migrates down gradient will dilute and disperse contaminants
that are downgradient of the treatment zone.

The bubble/sparge well approach would effectively and cost efficiently (compared to
numerous injection points) address the laterally and vertically extensive groundwater
plumes in the southern portion of the site. By bubbling or sparging streams of oxygen,
ozone, or peroxide, or a combination, almost all of the COCs would be addressed. To
effectively remediate the PCE identified along the western portion of the facility, the
bubble/sparge well system would either first or simultaneously introduce an electron donor
solution (e.g. propane) to effectively dechlorinate by anaerobic mechanisms. This is easily
performed by alternating the bubbling or sparging streams with propane. The propane
stream will affect the PCE while the oxygen or ozone or peroxide or a combination stream
will attack the remaining COCs (i.e., PCE daughter products, chlorobenzene, 1,1,2,2-PCA,
etc.).

An additional industry-proven remediation and cost effective method for the southern
portion of the facility would be using a permeable reactive barrier (PRB). The barrier, or
trench, would be filled with Zero Valent Iron (or iron filings). The iron is mixed with sand
and placed in a trench either by direct pour or by using a bioslurry method (typically used
when site condition do not allow trenches to remain open). Contaminated groundwater is
treated as it migrates though the iron-filled trench. This technology (developed and
trademarked by Waterloo University in Canada and EnviroMetal Technologies Inc.) will
effectively treat the various contaminants in the southern portion with the exception of
chlorobenzene. The chlorobenzene, if future sampling events show concentrations remain
above clean-up standards, can be addressed with other remedial technologies.

Similar to the iron-filled PRB approach, slow release compounds, such as ChitoRem™ or
food-grade emulsified edible oil substrate (EOS®), can be used to effectively and cost
efficiently treat the various compounds in the southern portion of the facility. These food
grade biopolymers slowly degrade and provide electron donors to enhance bioremediation
of chlorinated VOCs. An industry-proven method that would work at the facility would
include installing rows of injection points (i.e., direct-push technology) filled with the slow
release treatment solution or installing well points, whereby the treatment solution would
be periodically pumped under low pressure or gravity fed into the points; eventually
creating an interlocking wall of slow release treatment solution. Typically, the rows are
installed across the width of the contaminant plume, perpendicularto groundwater gradient
direction, the rows are spaced throughout the plume area, thus, allowing contaminated
groundwater to migrate through the treatment field plume and become progressively
treated through each subsequent treatment row. This method is usually is more cost
effective compared to canvassing particularly large contaminant plumes (as present on this
facility) with a grid pattern type injection plan. The time required to treat the contaminant
plume is extended some because existing site characteristics are used to aid in the
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treatment method (i.e., aquifer hydraulic gradient, dispersion and advection). Like an iron-
filing PRB, these slow release solutions would not dechlorinate chlorobenzene time-
efficiently. The chlorobenzene, if future sampling events show concentrations remain
above clean-up standards, can be addressed with other remedial technologies.

Along the same lines of the treatment rows using the slow release solutions presented
above, a slow release oxidizing solution that can successfully treat the chlorinated
compounds identified at the facility is sodium persulfate (with and iron catalyst) solution.
The activated sodium persulfate would be pumped (under low pressure) into the treatment
row wells. This approach would allow for utilizing one technology rather than combining
several methods to treat the suite of chlorinated and non-chlorinated (i.e., benzene)
compounds present in the shallow water-bearing unit underlying the facility.

These approaches can also be constructed and operated downgradient of the facility if
necessary. Alternatively, contaminant plume areas located off-site could be addressed with
these treatment solutions using the one-pass direct-push technology approach should off-
site access be limited by time and available operating space.

Using the data gathered during the course of completing the pilot studies and previous site
investigations, experienced contractors will be contacted to assist in developing and
implementing an efficient and cost effective approach to remediate the contaminated
groundwater at the facility.

As it has been almost three years since the last facility-wide sampling event, the facility
monitor wells (on-site and off-site) should be sampled and analyzed for COCs previously
detected. Also, groundwater from perimeter wells (on-site and off-site) and select wells
within the contaminant plumes should be analyzed for degradation (attenuation)
parameters.
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TABLE 1
SUMMARY OF VOC RESULTS IN GROUNDWATER

MW-2 & MW-43 PILOT STUDY AREA

GE RAILCAR, ELKTON, MARYLAND

Volatile Organic Compounds
milligrams/liters

Acetone
Benzene
2-Butanone (MEK)
Chlorobenzene
Chloroe thane
Chloroform
Chloromethane
1,1-Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethene, total
cis-1 ,2-Dichloroethene
trans-1 ,2-Dichloroethene
Ethylbenzene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
m,p-Xylene
o-Xylene
Vinyl Chloride

MDE Groundwater
Clean Up Standards

0.061
0.005
0.19

0.011
0.0036

0.08
0.021
0.08
0.005
0.007

0.07
0.10
0.70

0.001
0.005
0.20

0.005
0.005

10
10

0.002

MW-2*
05/18/03

0.064
0.022

<0.0025
1.48

<0.00082
<0.00052
O.00075

0.001
O.00055
<0.00057
0.0018

0.00058
0.0012
0.0032
0.0015

<0.00067
<0.00057
<0.00059
<0.00065
O.0012
<0.0011
<0.00055

MW-2
06/24/03

0.039
0.009
0.038
0.547

<0.00082
<0.00052
<0.00075
0.0007

<0.00055
<0.00057
<0.0011

<0.00055
<0.00059
<0.00058
0.0017

<0.00067
<0.00057
<0.00059
<0.00065
<0.0012
<0.0011
<0.00055

MW-2*
07/22/03

0.025
0.015
0.094
0.827

<0.00082
<0.00052
<0.00075
0.0008

<0.00055
<0.00057
<0.0011
<0.00055
0.0007
0.0013

<0.00044
<0.00067
<0.00057
<0.00059
<0.00065
<0.0012
<0.0011
<0.00055

MW-2
08/26/03

0.022
0.0089
0.206
0.495

<0.00082
<0.00052
<0.00075
0.0011

O.00055
<0.00057
0.0019
0.00089
0.001

<0.00058
0.0025

<0.00067
<0.00057

0.0024
O.00065
<0.0012
<0.0011

<0.00055

MW-2*
09/23/03

0.344
0.01
0.275
0.808

O.00082
<0.00052
<0.00075
0.00088
O.00052
<0.00057

0.002
0.001
0.001

<0.00058
0.002

<0.00067
<0.00057
0.00054 J
<0.00065
<0.0012
<0.0011
<0.00055

MW-2
10/21/03

0.074
0.0072
0.289
0.433

O.00082
<0.00052
<0.00075
0.0007

O.00055
<0.00057
0.0018
0.0009
0.0009

<0.00058
0.0028

<0.00067
<0.00057
0.0011

<0.00065
<0.0012
<0.0011

<0.00055

MW-2
11/21/03

0.032
0.0098
0.179
0.749

O.00082
<0.00052
<0.00075
<0.00065
<0.00055
<0.00057
0.0019
0.0007
0.0012

<0.00058
0.0007

<0.00067
<0.00057
<0.00059
<0.00065
O.0012
<0.0011
<0.00055

MW-43*
05/18/03

0.0076
0.017

<0.0025
0.796

<0.00082
<0.00052
<0.00075

0.0012
<0.00055
<0.00057
<0.0011
<0.00055
<0.00059
0.00069
<0.00044
<0.00067
<0.00057
<0.00059
<0.00065
<0.0012
<0.0011

<0.00055

MW-43
06/24/03

<0.0038
0.0075
<0.0025
0.484

<0.00082
<0.00052
<0.00075
0.00078

<0.00055
<0.00057
<0.0011

<0.00055
<0.00059
<0.00058
0.0013

<0.00067
<0.00057
<0.00059
<0.00065
<0.0012
<0.0011
O.00055

MW-43*
07/22/03

0.014
0.015

<0.0025
0.623

<0.00082
<0.00052
<0.00075
0.0014

<0.00055
<0.00057
<0.0011
<0.00055
O.00059
<0.00058
<0.00044
<0.00067
<0.00057
<0.00059
<0.00065
<0.0012
<0.0011
0.0008

MW-43
08/26/03

0.0048
0.012
0.018
0.729

O.00082
<0.00052
<0.00075

0.001
<0.00055
<0.00057
0.00058 J
<0.00055
0.00058 J
0.00066
O.00044
<0.00067
<0.00057
<0.00059
<0.00065
<0.0012
<0.0011
O.00055

MW-43*
09/23/03

0.005
0.021

0.0025
0.789

<0.00082
<0.00052
<0.00075
0.0012

O.00055
<0.00057
0.00065 J
O.00055
0.00065

0.00051 J
<0.00044
<0.00067
<0.00057
<0.00059
<0.00065
<0.0012
O.0011

<0.00055

MW-43
10/21/03

0.084
0.011
0.378
0.539

<0.00082
<0. 00052
<0.00075
0.0009

<0.00055
<0.00057
0.0006 J
O.00055
0.0006

<0.00058
0.0009

O.00067
<0.00057
<0.00059
<0.00065
<0.0012
O.0011
<0.00055

MW-43
11/21/03

0.0052
0.014

<0.0025
0.671

<0.00082
<0.00052
<0.00075
0.0009

<0.00055
<0.00057
0.0008
0.0008

<0.00059
<0.00058
<0.00044
<0.00067
<0.00057
<0.00059
0.0007
<0.0012
<0.0011

<0.00055

Notes:
* = Injection dates 05/23/03, 07/23/03 and 09/23/03
Numbers in Bold exceed the MDE Groundwater Clean Up Standards.
All samples collected 1 ft above the bottom of the well

QA/QC by: CAM 4/20/04
CAM 10/15/04
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TABLE 2
SUMMARY OF DEGRADATION PARAMETERS IN GROUNDWATER

MW-2 & MW-43 PILOT STUDY AREA
GE RAILCAR, ELKTON, MARYLAND

Attenuation Parameters
milligrams/liters

TPH, Diesel Range Organics
TPH, Gasoline Range Organics
Total Organic Carbon, Aqueous
Chemical Oxygen Demand
Total Alkalinity-Titration
Ferric Iron
Ferrous Iron
Iron (Total)
Sulfate
Nitrate
Nitrite
Methane
Ethane
Ethene

MW-2*
05/18/03

0.10
0.13
3.4
<10
74

59.9
8.0

67.9
5.48

<0.06
<0.02

41
O.004
<0.003

MW-2
06/24/03

0.21
0.06
3100
7510
1810
148
50
198
5.12

<0.06
O.02
0.018

<0.004
<0.003

MW-2*
07/22/03

0.57
0.29
1689
4730
3337
159
120
279
2.09

<0.06
<0.02
0.059

<0.004
O.003

MW-2
08/26/03

0.20
0.13
2756
7480
3440
116
100
216

<0.38
<0.06
<0.02
0.011
<0.004
<0.003

MW-2*
09/23/03

1.7
0.23
2049
6700
2123
177
3.0
180

0.779
<0.06
<0.20
0.018
<0.004
<0.003

MW-2
10/21/03

0.61
0.30
3880
6980
2982
139
90

229
12.4

<0.06
<0.20
0.034
O.004
<0.003

MW-2
11/21/03

13
0.21
2867
8510
2900
47.9
5.0

52.9
8.73

<0.06
<0.50
0.058

<0.004
<0.003

MW-43*
05/18/03

<0.10
0.08
1.9
11
84

26.6
8.0

34.6
14.8

0.129
O.02
120

<0.004
<0.003

MW-43
06/24/03

0.19
<0.05
7.7
20
74

45.7
4.0

49.7
15

0.09
<0.02
0.064

<0.004
<0.003

MW-43*
07/22/03

0.25
0.30
7.9
33

206
26.6
30

56.6
7.01
O.06
O.02
0.056
O.004
<0.003

MW-43
08/26/03

O.10
0.12
46
134
135
60

0.60
60.6

0.595
<0.06
<0.02
0.056

<0.004
O.003

MW-43*
9/23/03

<0.10
0.41
681

1920
568
130
10
140
2.57

<0.06
<0.20
0.17

<0.004
<0.003

MW-43
10/21/03

<0.10
0.24
9.9
41
93
63

0.30
63.3
2.09
O.06
O.02
0.10

O.004
<0.003

MW-43
11/21/03

0.15
0.23
12
36

76.4
63

0.10
63.1

0.612
<0.06
<0.20
0.10

<0.004
<0.003

Notes:
* - Injection dates 05/23/03, 07/23/03 and 09/23/03
All samples collected 1ft above the bottom of the well

QA/QC by: CAM 4/20/04
CAM 10/15/04
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TABLE 3
SUMMARY OF FIELD PARAMETERS IN GROUNDWATER

MW-2 & MW-43 PILOT STUDY AREA
GE RAILCAR, ELKTON, MARYLAND

Specific Conductance (ms/cm)
Dissolved Oxygen (mg/L)
Redox (mV)

Temperature (°C)
Turbidity (NTU)
pH(SU)

MW-2
05/18/03

0.398
0.81
-21

11.82
67.1
5.95

MW-2
06/24/03

0.604
12.63
-165

13.49
152
5.96

MW-2
07/22/03

0.57
11.4
-189

14.6
370
5.52

MW-2
08/26/03

0.77
>19.9
-183

14.1
74

7.24

MW-2
09/23/03

0.524
9.83
-61

14.52
349
7.26

MW-2
10/21/03

0.691
8.12
-36

14.44
168
7.47

MW-2
11/20/03

6.91
>19.99

-7

13.76
27.4
6.17

MW-43
05/18/03

0.345
1.37
-32

12.28
86.8
5.79

MW-43
06/24/03

0.405
8.45
-78

13.32
3.1

5.83

MW-43
07/22/03

0.42
11.3
-104

14.8
37

5.44

MW-43
08/26/03

0.61
>19.9
-129

14.2
54

6.32

MW-43
09/23/03

0.485
6.49
-87

14.42
80.4
7.27

MW-43
10/21/03

0.199
7.49
-45

14.08
87.7
7.4

MW-43
11/21/03

0.449
>19.99

-32

13.67
85.4
5.35

Notes:
ms/cm = micro siemans per centimeter
mg/L = milligram per liter
mV = millivolts
°C = degree Centigrade
NTU = Nephelometric Units
SU = Standard Unit
All samples collected 1ft above the bottom of the well

QA/QC by: CAM 4/20/04
CAM 10/15/04

Page 1 of 1

AR101886



TABLE 4
GE RAILCAR, ELKTON MARYLAND
MW-2 & MW-43 PILOT STUDY AREA

Parameter

VOCs1

gasses3

TPH4

Alkalinity

COD6

TOC7

Nitrate

Nitrite

Ferric Iron"3

Ferric Iron*2

Sulfate
Dissolved
Oxygen

Redox

Expected Pilot Study
Trend

decrease

increase

increase

increase

decrease

increase

decrease

increase

decrease

increase

decrease

decrease

decrease

Observed Pilot Study
Trend

slight to no decrease
decreased or not present

slight increase

increase

decrease

increase

decrease or not present

not present

decrease

increase

decrease

increase

decrease

I

Conclusion of Pilot Study
this suggest that a higher concentration or more
frequent metering events would likely continue the
chlorobenzene and other chlorinated VOCs
reducing trend

inconclusive
increase suggests that biological activity may be

occurring and conducive to ARD5

increase suggests that biological activity may be
occurring and conducive to ARD
decrease suggests that biological activity may be
occurring and conducive to ARD
increase suggests that biological activity may be
occurring and conducive to ARD

suggests that nitrate is not a significant component
of reductive dechlorination in the PSA

suggests that nitrification is not a significant
mechanism for reductive dechlorination in the PSA
decrease suggests that biological activity may be
occurring and possibly conducive to ARD
increase suggests that biological activity may be
occurring and possibly conducive to ARD
decrease suggests that biological activity may be
occurring and strongly reducing conditions likely
exist (i.e. ARD can occur)

inconclusive

decrease suggests that anaerobic conditions exist

NOTES:
1 VOCs - volatile organic compounds, 2 PSA - Pilot Study Area, 3 gasses - methane, ethane and ethene,
4 TPH - total petroleum hydrocarbons, 5 ARD - anaerobic reductive dechlorination, 6 COD - chemical oxygen demand,
7 TOC - total organic carbon
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TABLE 5
SUMMARY OF VOC RESULTS IN GROUNDWATER

MW-42 & MW-44 PILOT STUDY AREA
GE RAILCAR, ELKTON, MARYLAND

Volatile Organic Compounds
milligrams/liters

Acetone
Benzene
2-Butanone (MEK)
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethene, total
cis-1 ,2-Dichloroethene
trans-1 ,2-Dichloroethene
Ethylbenzene
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
m,p-Xylene
o-Xylene
Vinyl Chloride

MDE Groundwater
Clean Up Standards

0.061
0.005
0.19
0.011
0.0036
0.08
0.021
0.08
0.005
0.007

0.07
0.10
0.70
0.001
0.005

1.0
0.20
0.005
0.005

10
10

0.002

MW-42
05/18/03

<0.0038
0.00091
<0.0025
0.014

O.00082
0.0013

<0.00075
<0.00065

0.0012
<0.00057

0.056
0.037
0.019

<0.00058
0.054

0.00073
<0.00064
<0.00057
0.0022
0.0093
<0.0012
O.0011
0.0013

MW-42
06/24/03

0.021
<0.00063

0.0025
0.0063

<0.00082
0.0011

<0.00075
<0.00065

0.001
0.0015
<0.0011
0.052
0.03

0.0015
0.0012

<0.00067
0.0007

<0.00057
0.00065
0.061

0.0044
0.0013
0.0035

MW-42
07/22/03

0.023
<0.00063
<0.0025
0.008

<0.00082
0.001

<0.00075
0.0008
0.0013
0.0022
<0.0011
0.121
0.049
0.0013

0.00044
0.0008
0.0012

<0.00057
0.0019
0.096

0.0032
0.0012
0.0028

MW-42
08/26/03

0.015
<0.00063
<0.0025
0.0074

<0.00082
0.00088
<0.00075
<0.00065

0.001
0.0012
0.088
0.065
0.023

0.00059
0.0018

<0.00067
<0.00064
<0.00057
0.00087

0.05
0.0014

0.00054 J
0.0013

MW-42
09/23/03

0.017
0.001
0.002
0.011

<0.00082
0.001

<0.00075
0.0019

O.00052
0.0036
0.738
0.527
0.211

0.00088
0.0062
0.0008
0.0012

<0.00057
0.0056
0.333

0.0019
0.00094 J

0.0062

MW-42
10/21/03

0.013
0.0005 J
<0.0025
0.0081

<0.00082
0.0009

<0.00075
<0.00065
<0.00052
0.0008
0.094
0.07
0.024

<0.00058
0.0038

<0.00067
<0.00064
<0.00057
0.0016
0.057

0.0008
<0.0011
0.0012

MW-42
11/21/03

0.012
0.0009
<0.0025
0.013

<0.00082
0.0011

<0.00075
0.0015
0.0019
0.0036
0.406
0.282
0.124

<0.00058
0.0005
0.001

0.0006
<0.00057
0.0061
0.246
0.0013
<0.0011
0.0056

MW-44
05/18/03

<0.0038
0.00067
<0.0025
0.0068

<0.00082
0.0015

<0.00075
<0.00065
0.0013

<0.00057
0.0074
0.0054
0.002

<0.00058
0.027

<0.00067
<0.00064
<0.00057
0.00088
0.0033
<0.0012
<0.0011
<0.00055

MW-44
06/24/03

0.0048
<0.00063
<0.0025
0.0053

<0.00082
0.0012

<0.00075
<0.00065
0.0012

<0.00057
<0.0011
0.0041
0.0015

<0.00058
0.018

<0.00067
<0.00064
<0.00057
0.0007
0.0064
<0.0012
<0.0011
<0.00055

MW-44
07/22/03

<0.0038
<0.00063
<0.0025
0.0025

O.00082
0.001

<0.00075
<0.00065

0.001
O.00057
<0.0011
0.0032
0.001

<0.00058
0.018

<0.00067
<0.00064
<0.00057
0.0006
0.0058
O.0012
<0.0011

<0.00055

MW-44
08/26/03

<0.0038
<0.00063
<0.0025
0.0016

<0.00082
0.0011

<0.00075
<0.00065
0.0011

<0.00057
0.0079
0.0056
0.0023

<0.00058
0.015

<0.00067
<0.00064
<0.00057
O.00059
0.0088
<0.0012
<0.0011

<0.00055

MW-44
09/23/03

0.0032 J
O.00063
O.0025
0.0018

<0.00082
0.001

<0.00075
<0.00065
<0.00052
<0.00057
0.0057
0.004

0.0017
<0.00058

0.016
<0.00067
<0.00064
<0.00057
0.00075
0.0077

0.0008 J
<0.0011
<0.00055

MW-44
10/21/03

0.011
<0.00063
<0.0025
0.0009

<0.00082
0.0011

<0.00075
<0.00065
<0.00052
<0.00057
0.0034
0.0026
0.0008

<0.00058
0.016

<0.00067
<0.00064
<0.00057
<0.00059
0.0053
<0.0012
<0.0011

<0.00055

MW-44
11/21/03

0.0041
O.00063
<0.0025
0.001

<0.00082
0.001

O.00075
<0.00065
0.0009

<0.00057
0.0029
0.0022
0.0007

<0.00058
0.016

<0.00067
<0.00064
<0.00057
0.0007
0.0053
<0.0012
O.0011

<0.00055

Notes:
Numbers in bold exceed the MDE Groundwater Clean Up Standards.
All samples collected 1ft above the bottom of the well

QA/QC by: CAM 4/20/04
CAM 10/15/04

Page 1 of 1
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TABLE 6
SUMMARY OF DEGRADATION PARAMETERS IN GROUNDWATER

MW-42 & MW-44 PILOT STUDY AREA
GE RAILCAR, ELKTON, MARYLAND

Attenuation Parameters
milligrams/liters

TPH, Diesel Range Organics
TPH, Gasoline Range Organics
Total Organic Carbon, Aqueous
Chemical Oxygen Demand
Total Alkalinity-Titration
Ferric Iron
Ferrous Iron
Iron (Total)
Sulfate
Nitrate
Nitrite
Methane
Ethane
Ethene

MW-42
05/18/03

<0.10
0.10
1.1
<10
2.9

<0.10
<0.10
0.073
2.89
1.92

<0.02
40

<0.004
O.003

MW-42
06/24/03

0.20
0.14
103
333
378

0.345
0.10

0.445
31.4
2.46

<0.02
<0.002
<0.004
<0.003

MW-42
07/22/03

0.14
0.34
270
661
1743
16.8

<0.10
16.8
25.8
2.48
<0.02

<0.002
<0.004
<0.003

MW-42
08/26/03

0.13
0.15
170
409
260
3.6

0.40
4.0
14.5
19.2

<0.02
<0.002
O.004
<0.003

MW-42
09/23/03

O.10
0.80
148
331
238
0.18

<0.10
0.181
18.1
1.99

<0.02
<0.002
<0.004
<0.003

MW-42
10/21/03

<0.10
0.12
102
279
226
1.22

<0.10
1.22
13.6
2.01
<0.02

<0.002
<0.004
<0.003

MW-42
11/21/03

<0.10
0.34
118
265
240

0.047
<0.10
0.047
15.8
1.86

<0.02
<0.002
<0.004
<0.003

MW-44
05/18/03

<0.10
<0.10
<1.0
<10
4.2

0.184
0.10

0.284
3.53
2.06

<0.02
18

<0.004
<0.003

MW-44
06/24/03

0.13
0.21
208
461
139
2.32

<0.10
2.32
9.33
2.31

<0.02
<0.002
<0.004
<0.003

MW-44
07/22/03

<0.10
<0.10

61
108
69

1.07
<0.10
1.07
10.1
2.12
<0.02

<0.002
<0.004
<0.003

MW-44
08/26/03

<0.10
<0.10

30
53
59

0.899
<0.10
0.899
6.29
5.15

<0.02
<0.002
<0.004
<0.003

MW-44
09/23/03

<0.10
<0.10
105
155
67

2.71
<0.10
2.71
8.53
1.87

<0.02
<0.002
<0.004
<0.003

MW-44
10/21/03

<0.10
O.10

28
44
63

1.46
O.10
1.46
6.51
1.87

<0.02
<0.002
<0.004
<0.003

MW-44
11/21/03

<0.10
<0.10

17
35

64.7
0.662
<0.10
0.662
5.99
1.89

<0.02
<0.002
<0.004
<0.003

Note:
All samples collected 1ft above the bottom of the well

QA/QC by: CAM 4/20/04
CAM 10/15/04

Page 1 of 1
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TABLE 7
SUMMARY OF FIELD PARAMETERS RESULTS IN GROUNDWATER

MW-42 & MW-44 PILOT STUDY AREA
GE RAILCAR, ELKTON, MARYLAND

Specific Conductance (ms/cm)
Dissolved Oxygen (mg/L)
Redox (mV)

Temperature (°C)
Turbidity (NTU)
pH (SU)

MW-42
05/18/03

0.418
0.2
396

12.66
8.1

5.08

MW-42
06/24/03

0.238
>19.99

-4

14.01
171
6.34

MW-42
07/22/03

0.29
16.7
-42

15.2
990
7.81

MW-42
08/26/03

0.18
>19.9
-38

15.2
820
7.7

MW-42
09/23/03

0.216
>19.99

-3

14.47
667
8.95

MW-42
10/21/03

0.163
12.51

3

14.47
565
8.75

MW-42
11/21/03

0.183
>19.99

-8

14.31
574

10.09

MW-44
05/18/03

0.321
0

263

12.93
20.2
5.38

MW-44
06/24/03

0.66
>19.99

182

14.1
44

5.39

MW-44
07/22/03

0.57
12.6
239

15
71

5.41

MW-44
08/26/03

0.49
>19.9
237

14.6
150
4.86

MW-44
09/23/03

0.479
13.04
328

13.84
408
4.81

MW-44
10/21/03

0.438
9.83
287

13.76
660
4.41

MW-44
11/21/03

0.442
>19.99

292

13.95
27.3

5

Notes:
ms/cm = micro siemans per centimeter
mg/L = milligram per liter
mV = millivolts
°C = degree Centigrade
NTU = Nephelometric Units
SU = Standard Unit
All samples collected 1ft above the bottom of the well

QA/QC by: CAM 4/20/04
CAM 10/15/04

Page 1 of 1
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TABLE 8
GE RAILCAR, ELKTON MARYLAND

MW-42 & MW-44 PILOT STUDY AREA

Parameter

VOCs1

gasses3.

TPH4

Alkalinity

COD5

TOG6

Nitrate
Nitrite

Ferric Iron*3

Ferric Iron*2

Sulfate
Dissolved
Oxygen

Redox

Expected Pilot Study
Trend

decrease

increase

increase

increase

increase

increase
decrease
increase

decrease
increase

decrease

increase

increase

Observed Pilot Study
Trend

slight to no decrease

decreased or not present
slight increase to not
present

initial increase with
decreasing trend

initial increase with
decreasing trend

initial increase with
decreasing trend
no change or not present
not present
initial increase with
decreasing trend
no change or not present
initial increase with
decreasing trend

increase

decrease

Conclusion of Pilot Study
intial decrease, slight rebound and then
"plateauing" suggests that relatively higher
concentration of chemical oxidation solution or
more frequent and more closely spaced injection
events would likely continue the VOC reduction
trend
probably due to initial low VOC concentration (i.e.
insufficient amount of "feedstock" to provide
compounds for generation of gasses)
minimal increase does not provide substantial data
to determine effectiveness
shows residual distribution of oxidation solution
and possibly a subsequent environment for
biological activity
shows residual distribution of oxidation solution
and possibly a subsequent environment for
biological activity
increase suggests that naturally occurring carbon
compounds may have been released due to initial
contact to oxidation solution and then decrease as
the solution was spent
inconclusive
inconclusive
shows residual distribution of oxidation solution as
the oxidation solution contains iron catalyst

inconclusive

inconclusive
measurements show a strongly aerobic
environment occurring in the PSA
increase suggests that groundwater was trending
towards an aerobic environment

NOTES:
1 VOCs - volatile organic compounds, 2 PSA - Pilot Study Area, 3 gasses - methane, ethane and ethene,
4 TPH - total petroleum hydrocarbons, 5 COD - chemical oxygen demand, 6 TOG - total organic carbon
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RSA Project No. 2017
GE Railcar, Elkton, MD
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RSA Project No. 2017
GE Railcar, Elkton, MD
In-situ Remediation Pilot Study

APPENDIX 1

Soil Boring Logs and Well
Construction Diagrams
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RSV
»

Rosengarten, Smith & Associates, Inc.
Technical Environmental Management

AUSTIN, TEXAS (512) 7O7-1777

BORING NUMBER: B-42-A (MW-44)

LOCATION:
SEofMW-42

PROJECT INFORMATION DRILLING INFORMATION

PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PAGE:

GE Railcar

Elkton, MD

2017

Charles A. Montero

1 of 2

DATE DRILLED: 05/15/03

DRILLING METHOD: Hollow-stem auger

DRILLED BY: Chesapeake Geosystems

EXISTING GRADE ELEVATION (FT. AMSL)48.48

SAMPLE COLLECTION METHOD: Split barrel

DEPTH uses

n

•

10 -

15 -

^7

•
9n

ML

CL

CH

CH

SW

GW/SW

SP

SOIL

SYMBOLS
LITHOLOGIC DESCRIPTION

SOIL
COLORS

>; i O»>

n

.;. .;•;!
* *

. . .;.;.

. . .•.*.

v •!•!•
.*. .*.'.
• • •
• • •-' • •• • •• •

• •• • •• •• • •
• • •
• • •

^ top soil roots soft brown loam ,
clayey silt fissile, dry/slightly moist yellowish brown
laminations (dk gray) rootlets, clay decreases w/depth,
granules/pebbles scattered, black nodules, qtz pebbles,
low plasticity

clayey silt/silty clay It. olive gray, stiff, slightly moist
w/laminations of It. olive gray clay

clay, olive gray w/yellow brown seams soft, v. moist,
plasticity increases w/depth, dk olive gray/gray seams @
8ft bgs

silty ciay/v. silty clay soft, v. moist, It. yellowish, plastic,
stiffness increases w/depth, It. gray mottling

gravely sand w/coarse pebble moist/v. moist, brown/strong
brown, w/reddish yellow seams, subrounded, qtz, mica,
opaques granules/pebbles frequency increase w/depth
moisture increases w/depth, poorly sorted-well graded

sand vfg saturated, subrounded, mica/qtz particles, It. gray
to v. pale brown

It. gray/brownish gray bands/seams

lOyr 5/4

5y 4/1

5y 4/2

lOyr 6/4

7. Syr 5/6

lOyr 7/2

lOyr 7/1

6/17

PID_
ppm

SOIL SAMPLE

DEPTH

14.3

13. 4/

16.9

290-

335

325-

373

99.3-

113

85.9-

93.4

14.6-

21.3

12.3-

18.9

67.5-

89.3

54.9-

67.5

0-2

2-4

4-6

6-8

8-10

10-12

12-14

14-16

16-18

18-20

REC.

REMARKS OR

FIELD OBSERVATIONS

1.0

1.3

1.35

1.9

2.0

1.25

1.6

1.2

0.5

1.9

Background
noises from
1.5-3.2
Analysis samples
0.5-1 1528,
4 . 5 - 5 1540,
9.5-10 1555,
14.5-15 1625

Headapace sample
bags 4-6, 6 -8 ,
8-10, emitted
faint organic
odors

no odor

no odor

no odor

gravels 16 '-17'
poor recovery

no odor

no odor
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RSV

•

Rosengarten, Smith & Associates, Inc.
Technical Environmental Management

AUSTIN. TEXAS (612) 707-1777

BORING NUMBER: B-42-A (MW-44)

LOCATION:
SE of MW-42

PROJECT INFORMATION DRILLING INFORMATION

PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PAGE:

GE Railcar

Elkton, MD

2017

Charles A. Montero

2 of 2

DATE DRILLED: 05/15/03

DRILLING METHOD: Hollow-stem auger

DRILLED BY: Chesapeake Geosystems

EXISTING GRADE ELEVATION (FT. AMSL)48.48

SAMPLE COLLECTION METHOD: Split barrel

DEPTr-

-

•̂k-

•

.

.

30 -

-

35 -

-

J

A f\

uses

SP

SP

CL

SP

SP

CL

SW/GW

CL

CH

SOIL

SYMBOLS

.' .•

• •

.." ."

"I *!

." '."

i • •

/ /

^*X*fX'
/Sv'^/-
• •

.". ".

•, •,

I" • "
!* !."
* •• •

*• *•
m* t

m

*• *•

,• .*

m5i§jz
/M&g&yt
i*. *.*.'.

,', * ,"

• • t * f

• * ' " • " . "
• • •

^^^P

^^^^
^K«^̂ &

LITHOLOGIC DESCRIPTION

sand, poorly graded/well sorted, vfg, subrounded,
saturated, mica, quartz. It. gray/white w/yellow brown
seams

same as above (It gray vfg sand)

yellow brown sand, interbedded w/dk gray wet, sandy

gray/gray brown sandy clay alternating w/ It. gray/yellow
brown seams, vfg to fg sand

vfg/fg sand subrounded/subangular, saturated,
mica/opaque It. yellow brown alternating w/pale grown
w/lt. gray

v. sandy clay, stiff, wet, low plasticity, dusky red
laminations alternating It. gray and pale brown seams,
mica and opaques

gravelly sand yellow/yellow red saturated,
subangular/angular

v. stiff/dense sandy clay/clayey sand w/dusk, red mottling,
wet, yellowish red

gray/greenish gray clay v. stiff, w/red mottling

SOIL
COLORS

lOyr 7/1-
8/1

lOyr 8/3

T/2 6/4

lOyr 8/8

PID
ppm

85.1-

99 .7

61.3-

7 5 . 7

82.3-

87

9 .9 -

12.4

24.1-

35.3

12.9-

15 . 1

7.1-

10.4

4 . 2 -

6.8

SOIL SAMPLE

DEPTH

20-22

22.5-24.5

25-27

27.5-29.5

30-32

32.5-34.5

35-37

37-39

REC.

1.9

2

2

2

2

1.2

0.75

1.5

REMARKS OR

FIELD OBSERVATIONS

ream to 38,
sample to 38 .5
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WELL COMPLETION RECORD
WELL NO. MW-44 (B42-A)

CLIENT: GE Railcar DRILLER: Chesapeake Geosystems

GEOLOGIST: Charles A. Montero DATE COMPLETED: 05/15/03

HASP WITH LOCK

CONCRETE PAD

CONTINOUS POUR
CONCRETE CAP

CEMENT/BENTONITE
GROUT

ANNULAR SEALENT
(BENTONITE)

SAND

SCREENED INTERVAL

PVC BOTTOM CAP

Stick-Up(ft):2.10

Ground Elevation (ft. msl): 48.48
Top of Casing Elevation (ft. msl): 50.58

Hole Diameter (in): 8
Casing Size (in): 2
Casing Length (ft): 20.10
Casing Material: PVC

Elevation, Top of Cement (ft. msl): 48.59
Elevation, Bottom of Cement (msl):
Cement Placement Method:

Elevation, Top Bentonite Seal (ft. msl):
Elevation, Bottom of Bentonite (ft. msl):

Elevation, Top of Sand Pack (ft. msl):
Elevation, Bottom of Sand (ft. msl):
Sand Placement Method: Gravity

Screen Slot Size (in): 0.010
Screen Length (ft): 19.45
Screen Material: PVC
Elevation, Top of Screen (ft. msl): 30.48
Elevation, Bottom of Screen (ft. msl): 11.03

Total Measured Well Depth from Ground
Surface (ft): 40.31
Elevation, Bottom of Boring (ft. msl): 9.48
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RSV
ft

Rosengarten, Smith & Associates, Inc.
Technical Environmental Management

AUSTIN. TEXAS (512) 707-1777

BORING NUMBER: MW-43
LOCATION:
15ft. SE MW-2 7' ESE 5-6

PROJECT INFORMATION DRILLING INFORMATION

PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PAGE:

GE Railcar

Elkton, MD

2017

Charley A. Montero
1 of 2

DATE DRILLED: 05/15/03

DRILLING METHOD: Hollow Stem Auger

DRILLED BY: Chesapeake Geosystems

EXISTING GRADE ELEVATION (FT. AMSL)56.76

SAMPLE COLLECTION METHOD: Split barrel

DEPTH uses
SOIL

SYMBOLS
LITHOLOGIC DESCRIPTION

SOIL
COLORS

PID
ppm

SOIL SAMPLE

DEPTH REG.

REMARKS OR

FIELD OBSERVATIONS

0 "

•

10 -

15 -

•sz
20 -

CL,

CL

CL

SC/SP

CL/CH

CH

SP

SW

SW/GW

('•/"/{

M

1
w,
1

P%&*
KS^jSi
• • • •
• • • •

• • • •
• • • •

• • • •
• • • •

• • • •
• • • •

• • • •
• » • •

• • • •
• • • •

• • • •
• • • •

• • • •

.• • • •

•!•!•!•!•!

!•!•!•!•!•
• • • * .

•;•;•:•:•:

•:•:•:•:•:

;•:•:•:•:•

,. too soil routlets siltv lam ,
sandy silt/silty clay dry to si. n moist brownish y/w, low
plas.

silty clay/v. silty clay, moist low plasticity, brownish yellow
w/pale brown (6/3) seams silty increase w/depth, moisture
increase w/depth

sand with minor clay vfg subrounded subangular loose
moist poorly graded/well sorted

It gray sandy clay/slightly sa. clay stift, moist moderate
plastic w/ylwish red, mod gray laminations, sand & silt
decrease depth

light gray, moist clay stiff high plasticity, pale brown, yellow
brown laminations/mottling

sand w/minor clay/sand loose slighty moist (reddish yellow
(7.5yr-6/6) seam laminations) sub rounded vfg, well
sorted/poorly graded

sand fine-med. grained, loose slightly moist w/fine pebble
size subangular to gravelly sand qtz, mica, opaques,
moisture increase depth w/dusky red laminations

gravely sand/sandy gravel wet coarse sand/granule sub
gravel

(begins btw 19.5/20' bgs) gray sand vfg/fg poorly sorted,

lOyr 6/6

lOyr 6/6

7.5yr/6/6

Syr 6/1

lOyr 7/1 to
5yr

lOyr 7/4

N6 lOyr 8/0

2 . 5 - 4

3.5 /

4.0

11. 5/

13

11. S/

10.5

9.6/

13.3

4.7/5

S/

6.1

10. 3/

11. 6

5.2/

6.9

0.2

2.5-4.5

5-7

7.5-9.5

10-12

12.5-14.5

15-17

17.5-19.5

1.0

1.3

1.4

1.25

1.0

1.7

1.3

1.2

Background PID
0 . 2 - 0 . 7 ppm
stabilized .to
0 . 0 ppm during
drilling
activities
w/peaks to 2ppm
from exhaust
drilling rig

5 . 5 very moist

slight odor
organic?

Driller noted
gravel layers
between 19-20'
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RSV
•

Rosengarten, Smith & Associates, Inc.
Technical Environmental Management

AUSTIN. TEXAS (612) 707-1777

BORING NUMBER: MW-43
LOCATION:
15ft. SE MW-2 7' ESE 5-6

PROJECT INFORMATION DRILLING INFORMATION

PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PAGE:

GE Railcar

Elkton, MD

2017

Charley A. Montero
2 of 2

DATE DRILLED: 05/15/03

DRILLING METHOD: Hollow Stem Auger

DRILLED BY: Chesapeake Geosystems

EXISTING GRADE ELEVATION (FT. AMSL) 56.76

SAMPLE COLLECTION METHOD: Split barrel

DEPTK

»

30 -

uses

sw

sw

SP/CL

CH

SOIL

SYMBOLS

•.•.".•.•.

•;'. ."..•.

v •• •;

•'.':'. '.•'. '.'

:.;. .;: :

i!.-; ;;•: •:•
"•..". .". .
•'.•• . .". .

•.•. .•. .
.•..• •.' •

•;•: :.•: :•
. . •-..

•>:• •:• •
.. . ...

• • • •'• • • - •
•• • •' ••
,••• • ». '«• • ••• •• • • • .

• • •• • •"• • • ••
' m'> : • • •

• • • * • •
• •' • m~, •
.• - • • - ••

$$$

LITHOLOGIC DESCRIPTION

loose, subangularto subrounded, saturated yAv bm
bands color grades to med/dk gray

same litehology, saturated sand w/gravel pebble to
granule size subangular clayey sand seams (V'thick)
intermittent btw 26-27' bgs It. gray

sand fg saturated It. gray w/yellow brown bands sandy
clay seams, subrounded

v. stiff clay/saprolite moderate reddish brown, It gray-med
gray olive-gray/green mottled/lamination

SOIL
COLORS

N8

N3

N7

N6/10yr8/0

PID.

ppm

5/5.8

21.3

14. 8/

15.9

13. 7/

14.9

14. 6/

19.3

SOIL SAMPLE

DEPTH

20-22

22.5-24.5

25-27

27.5-29.5

30-32

REG.

0.8

1.5

1.5

1.3

1.3

REMARKS OR

FIELD OBSERVATIONS

slight odor
organic?

flowing sands <8
29 .5 - 30'

AR101898



WELL COMPLETION RECORD
WELL NO. MW-43

CLIENT: GE Railcar - DRILLER: Chesapeake Geosystems

GEOLOGIST: Charles A. Montero DATE COMPLETED: 05/15/03

HASP WITH LOCK

CONCRETE PAD

CONTINOUS POUR
CONCRETE CAP

CEMENT/BENTONITE
GROUT

ANNULAR SEALENT
(BENTONITE)

SAND

SCREENED INTERVAL

PVC BOTTOM CAP

Stick-Up (ft): 2.32

Ground Elevation (ft. msl): 56.76
Top of Casing Elevation (ft. msl): 59.08

Hole Diameter (in): 8
Casing Size (in): 2
Casing Length (ft): 22.12
Casing Material: PVC

Elevation, Top of Cement (ft. msl): 57.00
Elevation, Bottom of Cement (msl):
Cement Placement Method:

Elevation, Top Bentonite Seal (ft. msl): 45.58
Elevation, Bottom of Bentonite (ft. msl):

Elevation, Top of Sand Pack (ft. msl): 45.58
Elevation, Bottom of Sand (msl):
Sand Placement Method: Gravity

Screen Slot Size (in): 0.10
Screen Length (ft): 10.60
Screen Material: PVC
Elevation, Top of Screen (ft. msl): 36.96
Elevation, Bottom of Screen (ft. msl): 26.36

Total Measured Well Depth from Ground
Surface (ft): 33.11
Elevation, Bottom of Boring (ft. msl): 27.08

AR101899



RSA Project No. 2017
GE Railcar, Elkton, MD
In-situ Remediation Pilot Study

APPENDIX 2

Analytical Laboratory Data Sheets,
Chain-of-Custody Forms
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ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road
Newark. Debware 19702
302-266-912 I • 454-8720 (FAX)
WWW.ATL.ANTICCOASTL.ABS.COM

REPORT OF ANALYSIS

Rosengarten, Smith & Assoc.

2222 Western Trails Blvd.

Suite 300
Austin, TX 78745

Attn: Mr. Charles Montero
Invoice Number: 101947

Order #: 03-05-770
Date: 06/12/03 09:05
Work ID: GE Railcar monitoring wells

Date Received: 05/19/03
Date Completed: 06/11/03

Client Code: RSA

SAMPLE IDENTIFICATION

Sample
Number

Sample

Description
Sample
Number

Sample
Description

01

02

03

04

MW-2-1

MW-43-1
MW-2-6
trip blank

05

06
07

08

MW-43-6

field blank
MW-42-1
trip blank

This cover page is an integral part of the analytical report.
Laboratory Certifications: DE DE00011 PA 68-335

MD 138 NJ DE568

Certified By

Warren Van Arsdall

.LAR101901



Case Narrative

ACL Order Number 0305770

Overview:

A set of 8 samples was received from Rosengarten, Smith and Associates and is identified as
0305770. 0305770 consisted of five (5) samples two (2) trip blanks and one (1) field blank.

Matrix Spike/Matrix Spike Duplicates were analyzed at a frequency of 1 per twenty samples
as requested by the Rosengarten, Smith and Associates project manager.

Samples were received preserved, cooled to 4° C. The hold time for the samples was
fourteen days for aromatic compounds and fourteen days for halogenated compounds. Ice
was present hi the cooler at time of receipt.

Samples were analyzed by Method 8260B and Method 8000B from SW-846, Test Methods
for Evaluating Solid Waste. A 5 mL volume was used for analysis.

Summary:

All samples were analyzed within the prescribed hold time.

The following is a summary of contaminants found in the method blank(s) analyzed with this
set of samples.

Date Comments

5/23/03 15:55 None
5/24/03 12:18 None
5/25/03 16:50 None
5/27/03 07:55 None
5/28/03 00:33 Chlorobenzene at 0.6ug/L.
5/29/03 15:20 None

The instrument performance was acceptable as indicated by the tune report for 4-
Bromofluorobenzene.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 5/23/03 except for chloromethane, acetone, 2-hexanone and l,2-dibromo-3-
chloropropane. A linear regression curve fit (not forced through 0) was used for these
compounds.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 5/25/03 except for acetone and l,2-dibromo-3-chloropropane. A linear regression curve fit
(not forced through 0) was used for these compounds.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 5/29/03.

4AR101902



Case Narrative

ACL Order Number 0305770 (Continued)

The acceptance criteria for the System Performance Check Compounds and Continuing
Calibration Compounds was met for continuing calibration check standards except for the
continuing calibration check analyzed on 5/27/03 19:16. This check failed the minimum
response factor for bromoform and 1,1,2,2-tetrachloroethane. Bromomethane failed this
check for %RSD>25. The samples associated with this continuing calibration check were
re-analyzed except for 0305770-02RA. This sample was being re-analyzed for SMC3
failure. The re-analysis also failed SMC3. 0305770-02DL5X was analyzed on 5/29/03, all
SMC's passed.

The surrogate recoveries were within the acceptable limits in all samples analyzed with the
following exceptions: 0305770-02 analyzed on 05/25/03 SMC3, sample was re-analyzed on
05/28/03 SMC3 failed, 05/25/03 data was used for reporting. 0305770-05 failed SMC3.
Sample was not re-analyzed due to high chlorobenzene content..

The results of the MS/MSD were within the acceptance limits with the following exceptions.
0305770-07MS and MSD failed low for chlorobenzene. Chlorobenzene ambient level hi
sample is greater than spike level.

The internal standard areas were all within the acceptance criteria.

The percent recoveries for the analytes hi the Laboratory Control Sample were within
acceptable limits.

Major Issues:

None

Minor Issues:

0305770-01:
Chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 05/29/03.

0305770-02:
Chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 05/29/03.

5
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Case Narrative

ACL Order Number 0305770 (Continued)

0305770-07:
1,1,2,2-Tetrachloroethane exceeded the calibration range. Sample was diluted and re-
analyzed on 05/29/03.

0305770-03:
Chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 05/29/03.

0305770-05:
Chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 05/29/03.

AR101904



GLOSSARY OF DATA QUALIFIER CODES (ORGANIC)

B = Not detected substantially above the level reported in laboratory or field blanks

J = Analyte present. Reported Value may not be accurate or precise

E = Analyte present, exceeds calibration range

U = Analyte analyzed for, undetected.

N = Tentative Identification. Consider present. Special methods may be needed to
confirm its presence or absence in future sampling efforts.

AR101905



CHAIN OF CUSTODY RECORD
PROJECT NAME (2 £ RA\L-CA-d- - fc^/A j">yvc-
COMPANY H. M-^c.s.Al.tf C->.A. i K,t-
ADDRESS ''..2 7.7. U
PHONE ( Sti .

SAMPLED BY

PRINT NAME
r- A

SAMPLE LOCATION

J-f C- A ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road "**-•.
Newark, Delaware 19702
302-266-9121 • 454-8720 (FAX)

SAMPLE COLLECTION FEE:

QUOTED PRICE:

ANALYSES

'V,
CONTAINER

SIZE G/P
.S SAMPLE

g MATRIX
PRESERVATIVE

W#^f CA:-•/v;/ V:1.."
o/

7X.(î

r --O
'K/ COMMENTS

Relinquished by:

Relinquished by:

Date /Time

ate/Time

Relinquished by: /

Relinquished by:

Date / Time

Date /Time Received (or-L.aboratory by:

Method of Shipment

Samples Iced
Samples Preserved

AR101906



CHAIN OF CUSTODY RECORD
PROJECT NAME Ci1 CM I LCA-fi t- I ̂  VuA M .0 /A/C
COMPANY f » . . . •.' -v - ~... ,- -( c. .A A

f
ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road
^.Newark, Delaware 19702

•$302-266-9121 • 454-8720 (FAX)t$ —

-/,,5 "^.;',i^^ \/

\ /\ /
Z_\

7
7

\
V

Relinquished by: Date/Time

^
Tin

Received by: Relinquished by:

Relinquished by:

Date/Time

Date/Tihie

Received by:

"(1
Relinquished by: Date /Time Received by:'. Received for Laboratory by:

••

K -
CV

Method of Shipment Remarks:

Samples Iced
Samples Preserved

NO
n

REPORT
T/ AR101907



ATLANTIC COAST
Laboratories, Incorporated

630 Cluirchmans Road
Newark. Delaware 19702 •
302-266-9121 • 454-8720 (FAX)
WWW.ATLANTICCOASTLABS.COM

REPORT OF ANALYSIS

Rosengarten, Smith & Assoc.
2222 Western Trails Blvd.
Suite 300
Austin, TX 78745

Attn: Mr. Charles Montero
Invoice Number: 101948

Order #: 03-05-771

Date: 06/12/03 09:05
Work ID: GE Railcar monitoring wells
Date Received: 05/19/03
Date Completed: 06/11/03
Client Code: RSA

SAMPLE IDENTIFICATION

Sample
Number

Sample
Description

Sample
Number

Sample
Description

01

02
MW-44-1
trip blank

03

04
MW-42-11
MW-44-11

This cover page is an integral part of the analytical report.
Laboratory Certifications: DE DE00011 PA 68-335

MD 138 NJ DE568

Certified By
Warren Van Arsdall

227AR101908



Case Narrative

ACL Order Number 0305771

Overview:

A set of 4 samples was received from Rosengarten, Smith and Associates and is identified as
0305771. 0305771 consisted of three (3) samples and one (1) trip blank.

Matrix Spike/Matrix Spike Duplicates were analyzed at a frequency of 1 per twenty samples
as requested by the Rosengarten, Smith and Associates project manager. MS/MSD sample
for this sample set is 0305770-07.

Samples were received preserved, cooled to 4° C. The hold time for the samples was
fourteen days for aromatic compounds and fourteen days for halogenated compounds. Ice
was present in the cooler at time of receipt.

Samples were analyzed by Method 8260B and Method 8000B from SW-846, Test Methods
for Evaluating Solid Waste. A 5 mL volume was used for analysis.

Summary:

All samples were analyzed within the prescribed hold time.

The following is a summary of contaminants found in the method blank(s) analyzed with this
set of samples.

Date Comments

5/23/03 15:55 None
5/24/03 12:18 None
5/25/03 16:50 None
5/27/03 07:55 None

The instrument performance was acceptable as indicated by the tune report for 4-
Bromofluorobenzene.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 5/23/03 except for chloromethane, acetone, 2-hexanone and l,2-dibromo-3-
chloropropane. A linear regression curve fit (not forced through 0) was used for these
compounds.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 5/25/03 except for acetone and 1,2-dibromo-3-chloropropane. A linear regression curve fit
(not forced through 0) was used for these compounds.

AR101909



Case Narrative

ACL Order Number 0305771 (Continued)

The acceptance criteria for the System Performance Check Compounds and Continuing
Calibration Compounds was met for continuing calibration check standards.

The surrogate recoveries were within the acceptable limits in all samples analyzed with the
following exceptions: 0305771-03 analyzed on 05/24/03 failed SMC1, sample was re-
analyzed on 05/27/03 passed SMC1, 05/27/03 data was used for reporting.

The results of the MS/MSD were within the acceptance limits with the following exceptions.
0305770-07MS and MSD failed low for chlorobenzene. Chlorobenzene ambient level in
sample is greater than spiked amount.

The internal standard areas were all within the acceptance criteria.

The percent recoveries for the analytes in the Laboratory Control Sample were within
acceptable limits.

Major Issues:

None

Minor Issues:

None

4
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GLOSSARY OF DATA QUALIFIER CODES (ORGANIC)

B = Not detected substantially above the level reported in laboratory or field blanks

J = Analyte present. Reported Value may not be accurate or precise

E = Analyte present, exceeds calibration range

U = Analyte analyzed for, undetected.

N = Tentative Identification. Consider present. Special methods may be needed to
confirm its presence or absence in future sampling efforts.

AR101911



CHAIN OF CUSTODY RECORD
PROJECT NAME (V AAll (Afr

COMPANY
ADDRESS

PHONE ( S/7 )

A ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road
Newark, Delaware. 1.9.702-- ^
302-266-9121 • 454-8720 (FAX)"

0305991

\

\ \

Z
N

\z \

v^2 \
\ 7

\ \ 7 \
\ X /

Relinquished by:

i>

Date/Time '

5/11/0

Received by:. Relinquished by: Date / Time\ Received by:

Relinquished by: Date / Time Refceived by:// Relinquished by Date/Time ceived for Lab'dfatory by:

Method of Shipment YES NO
Samples Iced | | | |

Samples Preserved | | [ |

REPORT

AR101912



Order # 03-05-770

06/12/03 08:46 TEST RESULTS BY SAMPLE

Sample Description: MW-2-1 Lab No: 01A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 05/18/03 10:18 Category: GW

Page 7

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane

2-Butanone (MEK)

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

Dibromochloromethane

1, 2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloroethene, total

Dichloromethane (MeC12)

1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2 -Pentanone

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,1,2-Trichloroethane

1,1,1-Trichloroethane
Trichloroethene

Vinyl Chloride

o-Xylene

m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

64

22

ND

ND

ND

ND

ND

ND

1480

ND

ND

ND

ND

ND
tne ND

ND

1.0

ND

0.58

1.2

1.8

ND
ND

ND

-. ND

3.2
ND

ND
IK) ND

ND

: 1.5

ND

ND

ND

ND

ND

ND
ND

ND

ND

3.8

0.63

0.55

0.53

2.3

2.5
0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65
0.57

0.55

0.59
1.1

0.55
0.62

0.56

0.49
0.58
1.3

0.52
1.5

1.1

0.44
0.67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

S

%RECOVERY

88
LIMITS

86 - 118

4-!<r v>AR101913



Order # 03-05-770 Page 8
06/12/03 08:46 ' TEST RESULTS BY SAMPLE

Sample Description: MW-2-1 Lab No: 01A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 05/18/03 10:18 Category: GW

Toluene-d8 97 88 - 110

4-Bromofluorobenzene 99 86 - 115

Notes and Definitions for this Report:

DATE RUN 05/25/03 18:21:00
ANALYST RJM
CONC FACTOR 1

UNITS ug/L

Sample Description: MW-2-1 Lab No: OIF
Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 05/18/03 10:18 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane : 41 2.0
Ethane ND 4.0

Ethene ND 3 .0

Notes and Definitions for this Report:

DATE RUN 05/30/03 05:50:00
ANALYST STL
CONC FACTOR 1

UNITS uq/L

0 /f O*AR101914



Order # 03-05-770
06/12/03 08:46 TEST RESULTS BY SAMPLE

Sample Description: MW-43-1 Lab No: 02A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 05/18/03 12:24 Category: GW

Page 9

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide
Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform
Chloromethane

Dibromochloromethane
1,2-Dibromoethane
1,2 -Dibromo-3 -Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane

1,1-Dichloroethene
cis-1,2-Dichloroethene

trans-1,2-Dichloroethene
1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane
cis-l,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone i

Styrene
1,1,2,2-Tetrachloroethane

Tetrachloroethene
Toluene
1,1,2-Trichloroethane

1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride
o-Xylene
m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE
Dibromofluoromethane

7.6

17

ND

ND

ND

ND

ND

ND

796

ND

ND

ND

ND

ND

me ND
ND

1.2
ND

ND

ND

ND

ND

ND

ND

: ND

0.69
ND

ND
>K) ND

ND

i ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65

0.57

0.55

0.59

1.1

0.55
0.62

0.56

0.49

0.58
1.3

0.52
1.5

1 .1

0.44
0.67

0.64

0.59
0.57

0.65

0.55

1.1

1.2

0.48

3

%RECOVERY
93

LIMITS
86 - 118

Q r n
v> t_' :J

AR101915



Order ft 03-05-770

06/12/03 08:46
Page 10

TEST RESULTS BY SAMPLE

Sample Description: MW-43-1 Lab No: 02A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 05/18/03 12:24 Category: GW

Toluene-d8
4-Bromofluorobenzene

95 88 110

86 115

Notes and Definitions for this Report:

DATE RUN 05/25/03 19:05:00
ANALYST RJM

CONC FACTOR 1

UNITS ug/L

Sample Description: MW-43-1 Lab No: 02F
Test Description: methane,ethane,ethene Method:

Collected: 05/18/03 12:24 Category: GW
Test Code: S GAS

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane

Ethane
Ethene

120 2.0
ND 4.0

ND 3.0

Notes and Definitions for this Report:

DATE RUN 05/30/03 05:54:00

ANALYST STL
CONC FACTOR 1

UNITS uq/L

AR101916



Order # 03-05-770
06/12/03 08:46 TEST RESULTS BY SAMPLE

Sample Description: MW-2-6 Lab No: 03A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 05/18/03 13:38 Category: GW

Page 11

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)
Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibromochloromethane

1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl- 2 -Pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1, 2-Trichloroethane

1,1,1-Trichloroethane
Trichloroethene

Vinyl Chloride
o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

20

10

ND

ND

ND

ND

ND

ND

632

ND

ND

ND

ND

ND

me ND

ND

0.72

ND

ND

ND

ND

ND

ND

ND

! ND

0.62
ND

ND
IK) ND

ND

: 2.8
ND

ND

ND

ND

ND

ND

ND

ND

ND

3.8

0.63

0.55
0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49
0.58
1.3

0.52

1.5
1.1

0.44
0.67

0.64

0.59
0.57

0.65

0.55

1.1

1.2

0.48

s

% RECOVERY
87

LIMITS
86 - 118

AR101917



Order # 03-05-770 Page 12

06/12/03 08:46 TEST RESULTS BY SAMPLE

Sample Description: MW-2-6 Lab No: 03A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA
Collected: 05/18/03 13:38 Category: GW

Toluene-d8 92 88 - 110

4-Bromof luorobenzene 87 86 - 115

Notes and Definitions for this Report:

DATE RUN 05/27/03 10:04:00
ANALYST IM

CONC FACTOR 1
UNITS uq/L

Sample Description: MW-2-6 Lab No: 03F

Test Description: methane,ethane,ethene Method: Test Code: S_GAS
Collected: 05/18/03 13:38 Category: GW

PARAMETER . RESULT LIMIT UNITS WEIGHT

Methane 47 2 .0
Ethane ND 4.0

Ethene ND 3 .0

Notes and Definitions for this Report:

DATE RUN 05/30/03 06:00:00
ANALYST STL

CONC FACTOR 1

UNITS uq/L

OC"
o v jAR101918



Order # 03-05-770

06/12/03 08:46 TEST RESULTS BY SAMPLE

Sample Description: trip blank Lab No: 04A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 05/14/03 Category: GW

Page 13

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene
Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)
Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1, 2-Dibromoethane
1, 2 -Dibromo-3 -Chioropropane
1, 2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

cis-1,2-Dichloroethene
trans-1,2-Dichloroethene

1, 2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane

cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone i

Styrene

1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane

Trichloroethene
Vinyl Chloride
o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

ND 3 .8
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ine ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

! ND

ND
ND

ND
iK) ND

ND

: ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

0.63

0.55

0.53

2.3

2.5

0.61

0.66
0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65

0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58
1.3
0.52
1.5

1.1

0.44

0.67

0.64

0.59
0.57

0.65

0.55
1.1

1.2

0.48

S

%RECOVERY

118
LIMITS
86 - 118

04AR101919



Order # 03-05-770 Page 14

06/12/03 08:46 . TEST RESULTS BY SAMPLE

Sample Description: trip blank Lab No: 04A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 05/14/03 Category: GW

Toluene-d8 102 88_ - 110

4-Bromof luorobenzene 92 86 - 115

Notes and Definitions for this Report:

DATE RUN 05/24/03 13:46:00

ANALYST IM

CONC FACTOR 1

UNITS uq/L

355uAR101920



Order # 03-05-770
06/12/03 08:46 TEST RESULTS BY SAMPLE

Sample Description: MW-43-6 Lab No: 05A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 05/18/03 14:53 Category: GW

Page 15

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)
Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,2-Dibromoethane

1,2 -Dibromo-3 -Chloropropane
1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total

Dichloromethane (MeC12)
1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone (MIBK)

Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane

Trichloroethene

Vinyl Chloride
o-Xylene
m, p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

ND

13

ND

ND

ND

ND

ND

ND

684

ND
ND

ND
ND

ND

:ne ND

ND

1.0

ND

ND
ND

ND

ND

ND
ND

: ND

ND
ND

ND
K) ND

ND

0.74

ND

ND

ND

ND

ND

ND

ND

ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82
0.52

0.75

0.51

0.52

0.60

0.55

0.65

0.57

0.55

0.59

1.1

0.55
0.62

0.56

0.49

0.58
1.3

0.52

1.5

1.1

0.44

0.67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

s

%RECOVERY LIMITS
86 - 118

AR101921



Order # 03-05-770 Page 16

06/12/03 08:46 TEST RESULTS BY SAMPLE

Sample Description: MW-43-6 Lab No: 05A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 05/18/03 14:53 Category: GW

Toluene-d8 96 88_ - 110
4-Bromofluorobenzene 82 Q 86 - 115

Notes and Definitions for this Report:

DATE RUN 05/27/03 10:46:00

ANALYST IM
CONC FACTOR 1

UNITS uq/L

Sample Description: MW-43-6 Lab No: 05F

Test Description: methane,ethane,ethene Method: Test Code: S_GAS
Collected: 05/18/03 14:53 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane 92 2.0
Ethane ND 4.0 .
Ethene ND 3 .0

Notes and Definitions for this Report:

DATE RUN 05/30/03 06:05:00
ANALYST STL

CONC FACTOR 1

UNITS uq/L

357AR101922



Order # 03-05-770
06/12/03 08:46 TEST RESULTS BY SAMPLE

Sample Description: field blank Lab No: 06A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 05/18/03 16:55 Category: GW

Page 17

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane

2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform

Chloromethane

Dibromochloromethane
1,2-Dibromoethane
1, 2-Dibromo-3-Chloropropane

1, 2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
cis-1, 2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total

Dichloromethane (MeC12)
1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone (MIBK)

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1, 2-Trichloroethane

1,1,1-Trichloroethane

Trichloroethene
Vinyl Chloride

o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE
Dibromofluoromethane

ND 3.8
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ne ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND
K) ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51
0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55
0.62

0.56

0.49

0.58
1.3

0.52

1.5

1.1
0.44
0.67

0.64

0.59
0.57

0.65

0.55

1.1

1.2

0.48

s

%RECOVERY
101

LIMITS
86 - 118

.̂i >.JAR101923



Order # 03-05-770 Page 18

06/12/03 08:46 ; TEST RESULTS BY SAMPLE

Sample Description: field blank Lab No: 06A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 05/18/03 16:55 Category: GW

Toluene-d8 101 88. - 110

4-Bromofluorobenzene 93 96 - 115

Notes and Definitions for this Report:

DATE RUN 05/27/03 08:38:00

ANALYST IM
CONC FACTOR 1

UNITS ug/L

r\ f-3 oAR101924



Order # 03-05-770
06/12/03 08:46 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 Lab No: 07A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 05/18/03 17:56 Category: GW

Page 19

Test Code: V RSAA

PARAMETER RESULT LIMIT , WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide
Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane

1,l-Dichloroethene

cis-1, 2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total

Dichloromethane (MeC12)
1,2-Di chloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone I

Styrene
1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene
1,1, 2-Trichloroethane
1,1,1-Trichloroethane

Trichloroethene

Vinyl Chloride
o-Xylene

m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

ND

0.91

ND
ND

ND

ND

ND

ND

14

ND

1.3
ND
ND

ND
.ne ND

1.2
ND

ND
37

19

56

ND

ND

ND

i ND

ND
ND

ND
K) ND

ND

54

0 .73

ND

2.2

ND

9.3

1.3
ND

ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65

0.57

0.55

0.59

1.1
0.55

0.62

0.56

0.49

0.58
1.3

0.52

1.5

1.1

0.44

0.67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

S

%RECOVERY
104

LIMITS
86 - 118

AR101925



Order # 03-05-770 Page 20
06/12/03 08:46 TEST RESULTS BY SAMPLE '

Sample Description: MW-42-1 Lab No: 07A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA
Collected: 05/18/03 17:56 Category: GW

Toluene-d8 99 8_8 - 110

4-Bromofluorobenzene 91 86 - 115

Notes and Definitions for this Report:

DATE RUN 05/25/03 19:49:00
ANALYST ROM
CONC FACTOR 1

UNITS uq/L .

AR101926



Order # 03-05-770

06/12/03 08:46 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 MS Lab No: 07B

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 05/18/03 17:56 Category: GW

Page 21

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform
Bromomethane

2-Butanone (MEK)
Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane

1,2-Dibromoethane

1,2-Dibromo-3-Chloropropane
1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane

cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone (MIBK)

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride

o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE
Dibromofluoromethane

61
11

9.4

9.2

8.1

51

10

9.9

21

11

12

12

9.8

9.3

ane 9 . 0
12
11
11
47

30

L 67

10

9.9

9.3

s 9.9

9.9
19

10
3K) 22

9.3

2 69

10

9.2
12

10

19

12

10

20

11

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65

0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58

1.3

0.52

1.5

1.1
0 .44

0 .67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

:s

%RECOVERY

106

LIMITS

86 - 118

AR101927



Order # 03-05-770 Page 22
06/12/03 08:46 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 MS Lab No: 07B

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 05/18/03 17:56 Category: GW

Toluene-d8 93. 88. - 110
4-Bromofluorobenzene 99 86 - 115

Notes and Definitions for this Report:

DATE RUN 05/25/03 20:34:00
ANALYST RJM
CONC FACTOR 1
UNITS uq/L

or? ovj OoAR101928



Order # 03-05-770
06/12/03 08:46 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 MSD Lab No: 07C

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 05/18/03 17:56 Category: GW

Page 23

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,2-Dibromoethane

1,2-Dibromo-3-Chloropropane
1,2-Dichloroethane
1,1-Dichloroethane

1,1-Dichloroethene
cis-1,2-Dichloroethene

trans-1,2-Dichloroethene
1,2-Dichloroethene, total

Dichloromethane (MeC12)
1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone i

Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane

Trichloroethene

Vinyl Chloride
o-Xylene
m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

64

11

9.3

10

8.6

55
9.7

9.6

20

9.8
11

10

10
9.9

me 11
12

10

10

45

28

73

10

10

9.7

! 11

9.3
24

9.7
.K) 24

8.9

: 75

10

9.1

12

9.8

18

11

9.8

19

12

3.8

0.63

0.55

0.53

2.3

2.5

0.61
0.66

0.62
0 .82

0.52

0.75

0.51
0.52

0.60

0.55

0.65

0.57

0 .55

0.59

1.1

0.55

0.62

0.56

0.49

0.58
1.3

0.52
1.5

1.1

0.44
0.67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

S

%RECOVERY
105

LIMITS
86 - 118

AR101929



Order # 03-05-770 Page 24
06/12/03 08:46 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 MSD . Lab No: 07C

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA
Collected: 05/18/03 17:56 Category: GW

Toluene-d8 96. 88 - 110
4-Bromofluorobenzene 101 . 86 - 115

Notes and Definitions for this Report:

DATE RUN 05/25/03 21:21:00
ANALYST ROM
CONG FACTOR 1
UNITS • uq/L

Sample Description: MW-42-1 • Lab No: 07L

Test Description: methane,ethane,ethene Method: Test Code: S_GAS
Collected: 05/18/03 17:56 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane 40 2.0
Ethane ND 4.0
Ethene . ND 3.0

Notes and Definitions for this Report:

DATE RUN 05/30/03 06:09:00
ANALYST STL

CONG FACTOR 1
UNITS uq/L

AR101930



Order # 03-05-770

06/12/03 08:46 TEST RESULTS BY SAMPLE

Sample Description: trip blank Lab No: 08A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 05/14/03 Category: GW

Page 25

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

. 1, 2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total

Dichloromethane (MeC12)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2 -Pentanone

Styrene
1,1,2,2-Tetrachloroethane

Tetrachloroethene
Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride

o-Xylene
m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

ND 3.8
ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

me ND
ND

ND

ND

ND

ND

L ND

ND

ND

ND

5 ND

ND
ND

ND
JK) ND

ND

i ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.63

0.55

0.53

2.3

2.5

0.61

0.66
0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

.0.62

0.56

0.49

0.58
1.3

0.52
1.5

1.1

0.44

0.67

0.64

0.59
0.57

0.65

0.55
1.1

1.2

0.48

:s

%RECOVERY
98

LIMITS
86 - 118

366AR101931



Order # 03-05-770 Page 26

06/12/03 08:46 TEST RESULTS BY SAMPLE

Sample Description: trip, blank Lab No: 08A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 05/14/03 Category: GW

Toluene-d8 101 8J3 - 110

4-Bromofluorobenzene 95 86 - 115

Notes and Definitions for this Report:

DATE RUN 05/27/03 09:21:00

ANALYST IM
CONC FACTOR 1

UNITS uq/L

o
AR101932



Order # 03-05-770
06/12/03 08:46

Page 27
TEST METHODOLOGIES

Digestion Method 200.2

Iron (Fe) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)
Wastewater & drinking water EPA (1983) Method 200.7
RCRA TCLP & groundwater SW 846 Method 6010
Solids SW 846 Method 6010

ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)
Wastewater & drinking water EPA Method 200.7
RCRA TCLP & groundwater SW 846 Method 6010
Solids SW 846 Method 6010

Chemical Oxygen Demand

Total Organic Carbon, Aqueous

EPA Method 410.4 (manual colorimetric)

EPA Method 415.1
SW-846 Method 9060

Total Petroluem Hydrocarbons, Diesel Range Organics
SW-846, Method 8015, GC/FID (modified)

Total Petroleum Hydrocarbons-Gasoline Range Organics (TPH/GRO)
SW-846 Method 8015 (modified)

Volatile Organics by GC/MS (aqueous)
SW846 Method 8260B (purge & trap, capillary column GC/MS)

Total Alkalinity

Nitrite, Ion Chromatography
Drinking water, wastewater
Groundwater, RCRA wastes

Nitrate, Ion Chromatography

Drinking water, wastewater
Groundwater, RCRA wastes

Sulfate, Ion Chromatography
Drinking water, wastewater
Groundwater, RCRA wastes

SM 2320B (titrimetric)

Method 300.0
SW-846 Method 9056

Method 300.0
SW-846 Method 9056

Method 300.0
SW-846 Method 9056

O :'? OJooo
AR101933



Order # 03-05-771
06/12/03 08:50 TEST RESULTS BY SAMPLE

Sample Description: MW-44-1 Lab No: 01A
Test Description: GC/MS Volatiles, SW846 8260 Method: SW 846 8260

Collected: 05/18/03 19:27 Category: GW

Page 4

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene
Bromodichlorome thane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide
Carbon Tetrachloride

Chlorobenzene

Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane
1,2-Dichloroethane
1,1-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene
trans-1,2-Dichloroethene

1,2-Dichloroethene, total

Dichloromethane (MeC12)
1> 2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Isopropylbenzene
4-Methyl-2-Pentanone I

Styrene
1,1,2,2-Tetrachloroethane

Tetrachloroethene
Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane

Trichloroethene
Vinyl Chloride
o-Xylene

m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE
Dibromofluoromethane

ND

0.67

ND

ND

ND

ND

ND
ND

6.8

ND

1.5

ND

ND

ND

ne ND

1 .3

ND

ND

5.4

2.0

7.4

ND

ND

ND

ND

ND
ND

ND

K) ND

ND

27

ND

ND

0.88

ND

3 .3

ND
ND

ND

ND

3 .8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51
0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58
1 .3
0.52

1.5

1.1

0 .44

0.67

0.64

0.59
0.57

0.65

0.55

1.1

1.2

0 .48

s

%RECOVERY
111

LIMITS

86 - 118

AR101934



Order # 03-05-771 Page 5
06/12/03 08:50 TEST RESULTS BY SAMPLE

Sample Description: MW-44-1 Lab No: 01A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 05/18/03 19:27 Category: GW

Toluene-d8 102 88. - 110
4-Bromofluorobenzene 92 86 - 115

Notes and Definitions for this Report:

DATE RUN 05/24/03 14:31:00
ANALYST IM
CONC FACTOR 1
UNITS uq/L

Sample Description: MW-44-1 Lab No: OIF
Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 05/18/03 19:27 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane 2J3 2 .0
Ethane • ND 4 .0
Ethene ND 3.0

Notes and Definitions for this Report:

DATE RUN 05/30/03 06:15:00
ANALYST STL
CONC FACTOR 1
UNITS . uq/L

232
AR101935



Order # 03-05-771
06/12/03 08:50 TEST RESULTS BY SAMPLE

Sample Description: trip blank Lab No: 02A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 05/14/03 Category: GW

Page 6

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane

2-Butanone (MEK)
'Carbon Bisulfide

Carbon Tetrachloride

Chlorobenz ene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

cis-1,2-Dichloroethene
trans-1,2-Dichloroethene

1,2-Dichloroethene, total
Dichloromethane (MeC12)

1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Ethylbenzene
2-Hexanone
Isopropylbenzene

4-Methyl-2-Pentanone (
Styrene
1,1,2,2-Tetrachloroethane

Tetrachloroethene
Toluene

1,1,2-Trichloroethane

1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride

o-Xylene

m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE
Dibromofluoromethane

ND 3.1
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ne ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND
ND

K) ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1
0.55

0.62

0.56

0.49

0.58
1.3

0.52

1.5

1.1
0 .44

0.67

0.64

0.59
0.57

0.65

0.55

1.1

1.2

0.48

s

%RECOVERY
114

LIMITS
86 - 118

233
AR101936



Order # 03-05-771 Page 7

06/12/03 08:50 TEST RESULTS BY SAMPLE

Sample Description: trip blank Lab No: 02A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 05/14/03 Category: GW

Toluene-d8 105 8_8 - 110

4-Bromof luorobenzene 94 86 - .115

Notes'and Definitions for this Report:

DATE RUN 05/24/03 13:02:00
ANALYST IM

CONG FACTOR 1

UNITS uq/L

2.34
AR101937



Order # 03-05-771 Page 8
06/12/03 08:50 TEST RESULTS BY SAMPLE

Sample Description: MW-42-11 Lab No: 03A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 05/18/03 20:20 Category: GW

PARAMETER RESULT. LIMIT WEIGHT

Acetone ND 3 . 8
Benzene 0.85 0.63
Bromodichloromethane ND 0 . 55
Bromoform • ND 0.53
Bromomethane ND 2 .3
2-Butanone (MEK) ND 2.5
Carbon Disulfide ND 0.61
Carbon Tetrachloride ND 0.66
Chlorobenzene 14 0.62
Chloroethane - ND 0.82
Chloroform 1.3 0.52
Chloromethane ND 0.75
Dibromochloromethane ND 0.51
1,2-Dibromoethane ND 0.52
1,2-Dibromo-3-Chloropropane ND 0.60

1,2-Dichloroethane 1.2 0.55
1,1-Dichloroethane ND 0.65
1,1-Dichloroethene ND .0.57
cis-1,2-Dichloroethene 29 0.55
trans-1,2-Dichloroethene 16 0.59
1, 2-Dichloroethene, total 45. 1.1
Dichloromethane (MeC12) ND 0.55
1,2-Dichloropropane ND 0.62

cis-1,3-Dichloropropene ND 0.56
trans-1,3-Dichloropropene ND 0.49
Ethylbenzene ND 0.58
2-Hexanone ND 1.3
Isopropylbenzene ND 0.52
4-Methyl-2-Pentanone (MIBK) ND 1.5
Styrene ND 1.1
1,1,2,2-Tetrachloroethane 40_ 0 .44
Tetrachloroethene 0.72 0.67
Toluene ND 0 .64
1,1,2-Trichloroethane 1.7 0.59
1,1,1-Trichloroethane ND 0.57
Trichloroethene 7.4 0.65
Vinyl Chloride 1.5 0.55
o-Xylene ND 1.1
ra,p-Xylene ND 1.2

Methyl-tert-butyl ether ND 0.48

Surr Cmpd - % Rec - Limits

SURROGATE %RECOVERY LIMITS
Dibromofluoromethane 102 86 - 118

AR101938



Order # 03-05-771
06/12/03 08:50

Page 9

TEST RESULTS BY SAMPLE

Sample Description: MW-42-11 Lab No: 03A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 05/18/03 20:20 Category: GW

Toluene-d8

4-Bromofluorobenzene

99 88 110
87 86 115

Notes and Definitions for this Report:

DATE RUN 05/27/03 11:29:00

ANALYST IH
CONC FACTOR 1
UNITS uq/L

Sample Description: MW-42-11 Lab No: 03F
Test Description: methane,ethane,ethene Method:

Collected: 05/18/03 20:20 Category: GW

Test Code: S GAS

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane
Ethane
Ethene

31 2.0
ND 4 .0

ND 3 .0

Notes and Definitions for this Report:

DATE RUN 05/30/03 06:19:00
ANALYST STL

CONC FACTOR 1
UNITS uq/L

236
AR101939



Order # 03-05-771
06/12/03 08:50 TEST RESULTS BY SAMPLE

Sample Description: MW-44-11 Lab No: 04A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 05/18/03 21:12 Category: GW

Page 10

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)
Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane
1,2-Dichloroethane

1,1-Dichloroethane
1,1-Dichloroethene

cis-1,2-Dichloroethene
trans-1,2-Dichloroethene

1,2-Dichloroethene, total
Dichloromethane (MeC12)

1,2-Dichloropropane
cis-1,3-Dichloropropene
.trans-1,3-Dichloropropene

Ethylbenzene
2-Hexanone
Isopropylbenzene

4-Methyl-2-Pentanone (MIBK)
Styrene
1,1,2,2-Tetrachloroethane

Tetrachloroethene
Toluene

1,1,2-Trichloroethane
1,1,l-Trichloroethane
Trichloroethene
Vinyl Chloride

o-Xylene

m, p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE
Dibromofluoromethane

ND

0.70

ND

ND

ND

ND

ND

ND

6.6

ND

1.6

ND

ND

ND

ne ND
1.3

ND

ND

4.8

1.6

6.4

ND

ND

ND

ND

ND
ND

ND

K) ND

ND

27

ND
ND

0.91

ND

3.3

ND

ND

ND

ND

3 .8

0 .63

0.55

0.53

2.3

2.5
0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65

0.57

0.55

0.59

1.1

0 .55

0.62

0 .56

0.49

0.58

1 .3
0.52

1.5

1.1

0 .44

0.67

0 .64

0.59

0.57

0.65

0.55

1.1
1.2

0 .48

s

%RECOVERY

117

LIMITS

86 - .118

23'
AR101940



Order # 03-05-771

06/12/03 08:50

Page 12

TEST METHODOLOGIES

Digestion Method 200.2

Iron (Fe) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)
Wastewater & drinking water EPA (1983) Method 200.7
RCRA TCLP & groundwater SW 846 Method 6010
Solids SW 846 Method 6010

ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)
Wastewater & drinking water EPA Method 200.7
RCRA TCLP & groundwater SW 846 Method 6010

Solids SW 846 Method 6010

Chemical Oxygen Demand

Total Organic Carbon, Aqueous

EPA Method 410.4 (manual colorimetric)

EPA Method 415.1
SW-846 Method 9060

Total Petroluem Hydrocarbons, Diesel Range Organics
SW-846, Method 8015, GC/FID (modified)

Total Petroleum Hydrocarbons-Gasoline Range Organics (TPH/GRO)
SW-846 Method 8015 (modified)

Volatile Organics by GC/MS (aqueous)
SW846 Method 8260B (purge & trap, capillary column GC/MS)

Total Alkalinity

Nitrite, Ion Chromatography
Drinking water, wastewater
Groundwater, RCRA wastes

SM 2320B (titrimetric)

Method 300.0
SW-846 Method 9056

Nitrate, Ion Chromatography
Drinking water, wastewater

Groundwater, RCRA wastes

Sulfate, Ion Chromatography
Drinking water, wastewater
Groundwater, RCRA wastes

Method 300.0
SW-846 Method 9056

Method 300.0
SW-846 Method 9056

239
AR101941



Order # 03-05-770
06/12/03 08:46 TEST RESULTS BY SAMPLE

Page 1

Sample: 01A MW-2-1
Collected: 05/18/03 10:18

Category: GW

Test Description
TPH, Gasoline Range Org.

Sample: 01B MW-2-1

Collected: 05/18/03 10:18

Test Description
Perchlorate

Sample: 01C MW-2-1
Collected: 05/18/03 10:18

Test Description
TPH, Diesel Range Organics

Result

0.13
Pet Limit

0.05

Result Pet Limit

ND 4.0

Result
0.10

Pet Limit
0.10

Units By Analyzed Dt/Tm

mg/L RJM 05/25/03 18:21

Category: GW

Units By Analyzed Dt/Tm
ug/L DFW 05/29/03 11:28

Category: GW

Units By Analyzed Dt/Tm
mg/L JSH 05/20/03 23:30

Sample: 01D MW-2-1

Collected: 05/18/03 10:18

Test Description
Chemical Oxygen Demand
Total Organic Carbon, Aq

Result Pet Limit
ND 10
3.4 1.0

Category: GW

Units By Analyzed Dt/Tm
mg/L YT 06/10/03 08:00
mg/L WV 06/09/03 15:10

Sample: 01E MW-2-1
Collected: 05/18/03 10:18

Test Description

Ferric Iron - AWWA B407-93

Ferrous Iron
Ion chromatography
Nitrate, Ion Chrom
Nitrite, Ion Chrom
Sulfate, Ion Chrom
Total Alkalinity-Titration

Result

59.9

8.0
05/19/03

ND

ND

5.48
74

Det Limit
0.1

0.1

0.06

0.02

0.38

1.0

Category: GW

Units By Analyzed Dt/Tm
mg/L DED 06/10/03 10:45

mg/L GS 05/27/03 15:00
date complete WV

mg/L as N WV
mg/L as N WV

mg/L WV

05/19/03 13:15
05/19/03 13:15
05/19/03 13:15

mg/L as CaC03 TLC 05/31/03 09:50

Sample: 01G MW-2-1

Collected: 05/18/03 10:18

Category: GW

Test Description
Digestion, Aqueous, 200.2
Iron, ICP
Metals, ICP/OES

Result
05/23/03

67.9

05/24/03

Pet Limit

0.009

Units By
date digested AM

mg/L EL
date analyzed

Analyzed Dt/Tm

05/23/03 11:00
05/24/03 15:25

Sample: 02A MW-43-1
Collected: 05/18/03 12:24

Test Description

TPH, Gasoline Range Org.

Result Det Limit
0.08 0.05

Category: GW

Units By Analyzed Dt/Tm

mg/L RJM 05/25/03 19:05

342AR101942



Order # 03-05-770
06/12/03 08:46 TEST RESULTS BY SAMPLE

Page 2

Sample: 02B MW-43-1
Collected: 05/18/03 12:24

Category: GH

Test Description
Perchlorate

Result Pet Limit

ND 4.0

Units By Analyzed Dt/Tm

ug/L DFW 05/29/03 11:47

Sample: 02C MW-43-1
Collected: 05/18/03 12:24

Category: GW

Test Description
TPH, Diesel Range Organics

Result Pet Limit
ND 0.10

Units By Analyzed Dt/Tm
mg/L JSH 05/21/03 00:18

Sample: 02D MW-43-1
Collected: 05/18/03 12:24

Category: GW

Test Description

Chemical Oxygen Demand
Total Organic Carbon, Aq

Result Pet Limit

11 10

1.9 1.0

Units By Analyzed Dt/Tm

mg/L YT 06/10/03 08:00
mg/L WV 06/09/03 15:10

Sample: 02E MW-43-1
Collected: 05/18/03 12:24

Category: GW

Test Description

Ferric Iron - AWWA B407-93
Ferrous Iron
Ion chromatography

Nitrate, Ion Chrom
Nitrite, Ion Chrom

Sulfate, Ion Chrom
Total Alkalinity-Titration

Result Pet Limit Units By Analyzed Dt/Tm

26.6 0.1 mg/L DED 06/10/03 10:45
8.0 0.1 mg/L GS 05/27/03 15:00

05/19/03 date complete WV
0.129 0.06 mg/L as N WV 05/19/03 14:00

ND 0.02 mg/L as N WV 05/19/03 14:00

14.8 0.38 mg/L WV 05/19/03 14:00
84 1.0 mg/L as CaCO3 TLC 05/31/03 09:50

Sample: 02G MW-43-1
Collected: 05/18/03 12:24

Category: GW

Test Description
Digestion, Aqueous, 200.2

Iron, ICP
Metals, ICP/OES

Result Pet Limit
05/23/03

34.6
05/24/03

0.009

Units By Analyzed Dt/Tm
date digested AM

mg/L EL
date analyzed

05/23/03 11:00

05/24/03 15:13

Sample: 03A MW-2-6
Collected: 05/18/03 13:38

Category: GW

Test Description
TPH, Gasoline Range Org.

Result

0.32

Pet Limit
0.05

Units By Analyzed Dt/Tm
mg/L RJM 05/27/03 10:04

Sample: 03B MW-2-6
Collected: 05/18/03 13:38

Category: GW

Test Description

Perchlorate

Result Pet Limit

ND 4.0

Units By Analyzed Dt/Tm

ug/L DFW 05/29/03 12:06

AR101943



Order # 03-05-770

06/12/03 08:46 TEST RESULTS BY SAMPLE

Page 3

Sample: 03C MW-2-6

Collected: 05/18/03 13:38

Test Description

TPH, Diesel Range Organics

Sample: 03D MW-2-6

Collected: 05/18/03 13:38

Test Description

Chemical Oxygen Demand

Total Organic Carbon, Aq

Result

0.10

14

1.9

Pet Limit

0.10

Result Det Limit

10

1.0

Category: GW

Units By Analyzed Dt/Tm

mg/L JSH 05/21/03 11:24

Category: GW

Units By Analyzed Dt/Tm

mg/L YT 06/10/03 08:00

mg/L WV 06/09/03 15:10

Sample: 03E MW-2-6

Collected: 05/18/03 13:38

Test Description

Ferric Iron - AWWA B407-93

Ferrous Iron

Ion chromatography
Nitrate, Ion Chrom

Nitrite, Ion Chrom

Sulfate, Ion Chrom

Total Alkalinity-Titration

Sample: 03G MW-2-6

Collected: 05/18/03 13:38

Test Description
Digestion, Aqueous, 200.2

Iron, ICP
Metals, ICP/OES

Sample: 04A trip blank

Collected: 05/14/03

Test Description

TPH, Gasoline Range Org.

Sample: 05A MW-43-6

Collected: 05/18/03 14:53

Test Description

TPH, Gasoline Range Org.

Result

30.7

12.0

05/19/03

0.648

ND

17.1

59

05/23/03

42.7
05/24/03

Det Limit

0.4

0.1

0.06

0.02

0.38

Result Det Limit

0.009

Result Det Limit

ND 0.05

Category: GW

Units By Analyzed Dt/Tm

mg/L DED 06/10/03 10 45

mg/L GS

date complete WV
mg/L as N WV

mg/L as N WV

mg/L WV

05/27/03 15

05/19/03 14

05/19/03 14

05/19/03 14

00

15

15

15

1.0 mg/L as CaCO3 TLC 06/02/03 09 55

Category: GW

Result Det Limit

0.31 0.05

Units By Analyzed Dt/Tm

date digested AM 05/23/03 11:00

mg/L EL 05/24/03 15:38
date analyzed

Category: GW

Units By Analyzed Dt/Tm

mg/L IM 05/24/03 13:46

Category: GW

Units By Analyzed Dt/Tm

mg/L IM 05/27/03 10:46

Sample: 05B MW-43-6

Collected: 05/18/03 14:53

Test Description

Perchlorate

Result Det Limit

ND 4.0

Category: GW

Units By Analyzed Dt/Tm

ug/L DFW 05/29/03 12:24

34AR101944



Order # 03-05-770

06/12/03 08:46 TEST RESULTS BY SAMPLE

Page 4

Sample: 05C MW-43-6

Collected: 05/18/03 14:53

Category: GW

Test Description

TPH, Diesel Range Organics

Result

0.11

Pet Limit

0.10

Units By Analyzed Dt/Tm

mg/L JSH 05/21/03 01:53

Sample: 05D MW-43-6

Collected: 05/18/03 14:53

Category: GW

Test Description

Chemical Oxygen Demand

Total Organic Carbon, Aq

Result Pet Limit

ND 10

1.6 1.0

Units By Analyzed Dt/Tm

mg/L YT 06/10/03 08:00

mg/L WV 06/09/03 15:10

Sample: 05E MW-43-6

Collected: 05/18/03 14:53

Category: GW

Test Description

Ferric Iron - AWWA B407-93

Ferrous Iron
Ion chroma tography

Nitrate, Ion Chrom

Nitrite, Ion Chrom

Sulfate, Ion Chrom
Total Alkalinity-Titration

Result

18.5

10.0

05/19/03

0.199

ND

21.5

Det Limit

0.1

0.1

0.06
0.02

0.38

Units By Analyzed Dt/Tm

mg/L DED 06/10/03 10:45

mg/L GS 05/27/03 15:00

date complete WV

mg/L as N WV

mg/L as N WV

mg/L WV

05/19/03 14:30

05/19/03 14:30

05/19/03 14:30

70 1.0 mg/L as CaC03 TLC 06/02/03 09:55

Sample: 05G MW-43-6

Collected: 05/18/03 14:53

Category: GW

Test Description

Digestion, Aqueous, 200.2

Iron, ICP
Metals, ICP/OES

Result

05/23/03

28.5
05/24/03

Pet Limit

0.009

Units By

date digested AM

mg/L EL
date analyzed

Analyzed Dt/Tm

05/23/03 11:00

05/24/03 15:40

Sample: 06A field blank

Collected: 05/18/03 16:55

Category: GW

Test Description

TPH, Gasoline Range Org.

Result Pet Limit

ND 0.05

Units By Analyzed Dt/Tm

mg/L IM OS/27/03 08:38

Sample: 07A MW-42-1

Collected: 05/18/03 17:56

Category: GW

Test Description

TPH, Gasoline Range Org.

Result Pet Limit

0.10 0.05

Units By Analyzed Dt/Tm

mg/L ROM 05/25/03 19:49

Sample: 07D MW-42-1

Collected: 05/18/03 17:56

Category: GW

Test Description

Perchlorate

Result Pet Limit

ND 4.0

Units By Analyzed Dt/Tm

ug/L DFW 05/29/03 12:43

345AR101945



Order # 03-05-770

06/12/03 08:46 TEST RESULTS BY SAMPLE

Page 5

Sample: 07E MW-42-1 MS
Collected: 05/18/03 17:56

Category: GW

Test Description

Perchlorate

Result
33 .1

Pet Limit
4.0

Units By Analyzed Dt/Tm

ug/L DFW 05/29/03 14:03

Sample: 07F MW-42-1 MSD

Collected: 05/18/03 17:56

Category: GW

Test Description

Perchlorate

Result

33 .5
Det Limit Units By Analyzed Dt/Tm

ug/L DFW 05/29/03 14:22

Sample: 07G MW-42-1
Collected: 05/18/03 17:56

Category: GW

Test Description

TPH, Diesel Range Organics

Result Det Limit

ND 0.10

Units By Analyzed Dt/Tm
mg/L JSH 05/21/03 02:41

Sample: 07H MW-42-1 MS
Collected: 05/18/03 17:56

Category: GW

Test Description

TPH, Diesel Range Organics

Result

0.35
Det Limit

0.10
Units By Analyzed Dt/Tm

mg/L JSH 05/21/03 03:28

Sample: 071 MW-42-1 MSD
Collected: 05/18/03 17:56

Category: GW

Test Description

TPH, Diesel Range Organics

Result

0.35
Det Limit

0.10
Units By Analyzed Dt/Tm
mg/L JSH 05/21/03 04:16

Sample: 07J MW-42-1
Collected: 05/18/03 17:56

Category: GW

Test Description

Chemical Oxygen Demand
Total Organic Carbon, Aq

Result Det Limit
ND 10

1.1 1.0

Units By Analyzed Dt/Tm

mg/L YT 06/10/03 08:00
mg/L WV 06/09/03 15:10

Sample: 07K MW-42-1

Collected: 05/18/03 17:56

Test Description

Ferric Iron - AWWA B407-93

Ferrous Iron
Ion chromatography

Nitrate, Ion Chrom
Nitrite, Ion Chrom
Sulfate, Ion Chrom
Total Alkalinity-Titration

Result

ND
ND

05/19/03
1.92

ND

2.89

2.9

Det Limit

0.1

0.1

0.06

0.02

0.38

1.0

Category: GW

Units By Analyzed Dt/Tm

mg/L DED 06/10/03 10:45
mg/L GS 05/27/03 15:00

date complete WV
mg/L as N WV

mg/L as N WV

mg/L WV

05/19/03 14:45
05/19/03 14:45

05/19/03 14:45
mg/L as CaC03 TLC 06/02/03 09:55

OAR101946



Order # 03-05-770
06/12/03 08:46

Page 6

TEST RESULTS BY SAMPLE

:: 07M MW-42-1

Collected: 05/18/03 17:56

Test Description
Digestion, Aqueous, 200.2
Iron, ICP

Metals, ICP/OES

Sample: 08A trip blank
Collected: 05/14/03

Test Description

TPH, Gasoline Range Org.

Result Det Limit

05/23/03
0.073

05/24/03

0.009

Result Det Limit

ND 0.05

Category: GW

Units By Analyzed Dt/Tm

date digested AM 05/23/03 11:00
mg/L EL 05/24/03 15:43

date analyzed

Category: GW

Units By Analyzed Dt/Tm
mg/L IM 05/27/03 09:21

9
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Order # 03-05-771

06/12/03 08:50 TEST RESULTS BY SAMPLE

Page 1

Sample: 01A MW-44-1
Collected: 05/18/03 19:27

Test Description

TPH, Gasoline Range Org.

Sample: 01B MW-44-1
Collected: 05/18/03 19:27

Result Pet Limit

ND 0.05

Category: GW

Units By Analyzed Dt/Tm
mg/L IM 05/24/03 14:31

Category: GW

Test Description

Perchlorate

Result Pet Limit

ND 4.0

Units By Analyzed Dt/Tm

ug/L DFW 05/29/03 13:02

Sample-. 01C MW-44-1
Collected: 05/18/03 19:27

Category: GW

Test Description
TPH, Diesel Range Organics

Sample: 01D MW-44-1
Collected: 05/18/03 19:27

Result Pet Limit
ND 0.10

Units By Analyzed Dt/Tm

mg/L JSH 05/21/03 05:03

Category: GW

Test Description
Chemical Oxygen Demand

Total Organic Carbon, Aq

Sample: 01E MW-44-1
Collected: 05/18/03 19:27

Result Pet Limit
ND 10

ND 1.0

Units By Analyzed Dt/Tm
mg/L YT 06/10/03 08:00

mg/L WV 06/09/03 15:10

Category: GW

Test Description

Ferric Iron - AWWA B407-93

Ferrous Iron
Ion chromatography
Nitrate, Ion Chrom

Nitrite, Ion Chrom
Sulfate, Ion Chrom
Total Alkalinity-Titration

Result

0.184

0.1
05/19/03

2.06

ND

3.53
4 .2

Det Limit

0.1
0.1

0.06

0.02

0.38

1.0

Units By Analyzed Dt/Tm

mg/L DED 06/11/03 15:15

mg/L GS
date complete WV

mg/L as N WV

mg/L as N WV

mg/L WV

05/27/03 15:00

05/19/03 15:00

05/19/03 15:00
05/19/03 15:00

mg/L as CaC03 TLC 06/02/03 09:55

Sample: 01G MW-44-1
Collected: 05/18/03 19:27

Category: GW

Test Description

Digestion, Aqueous, 200.2

Iron, ICP
Metals, ICP/OES

Sample: 02A trip blank
Collected: 05/14/03

Result

05/27/03
0.284

06/02/03

Pet Limit

0.009

Units By

date digested AM
mg/L LC

date analyzed

Analyzed Dt/Tm

05/27/03 15:40
06/02/03 13:47

Category: GW

Test Description
TPH, Gasoline Range Org.

Result Pet Limit
ND 0.05

Units By
mg/L IM

Analyzed Dt/Tm
05/24/03 13:02

AR101948



Order # 03-05-771

06/12/03 08:50 TEST RESULTS BY SAMPLE
Page 2

Sample: 03A MW-42-11
Collected: 05/18/03 20:20

Category: GW

Test Description

TPH, Gasoline Range Org.

Result

0.08

Pet Limit

0.05

Units By Analyzed Dt/Tm

mg/L IM 05/24/03 15:15

Sample: 03B MW-42-11

Collected: 05/18/03 20:20

Category: GW

Test Description

Perchlorate

Result Pet Limit

ND 4.0

Units By Analyzed Dt/Tm

ug/L DFW 05/29/03 13:20

Sample: 03C MW-42-11
Collected: 05/18/03 20:20

Category: GW

Test Description

TPH, Diesel Range Organics

Result Pet Limit

ND 0.10

Units By Analyzed Dt/Tm

mg/L JSH 05/21/03 06:38

Sample: 03D MW-42-11

Collected: 05/18/03 20:20

Category: GW

Test Description
Chemical Oxygen Demand
Total Organic Carbon, Aq

Result Pet Limit
ND 10

ND 1.0

Units By Analyzed Dt/Tm

mg/L YT 06/10/03 08:00
mg/L WV 06/09/03 15:10

Sample: 03E MW-42-11

Collected: 05/18/03 20:20
Category: GW

Test Description

Ferric Iron - AWWA B407-93

Ferrous Iron
Ion chromatography
Nitrate, Ion Chrom
Nitrite, Ion Chrom
Sulfate, Ion Chrom
Total Alkalinity-Titration

Result
ND
ND

05/19/03
1.94

ND

3.13

3 .1

Det Limit
0.1
0.1

0.06
0 .02
0.38
1.0

Units By Analyzed Dt/Tm
mg/L DED 06/11/03 15:15
mg/L GS 05/27/03 15:00

date complete WV
mg/L as N WV
mg/L as N WV

mg/L WV

05/19/03 15:15
05/19/03 15:15
05/19/03 15:15

mg/L as CaC03 TLC 06/02/03 09:55

Sample: 03G MW-42-11
Collected: 05/18/03 20:20

Category: GW

Test Description

Digestion, Aqueous, 200.2

Iron, ICP
Metals, ICP/OES

Result Det Limit
05/27/03

0.087

06/02/03
0.009

Units By Analyzed Dt/Tm

date digested AM
mg/L LC

date analyzed

05/27/03 15:40
06/02/03 14:00

Sample: 04A MW-44-11

Collected: 05/18/03 21:12

Category: GW

Test Description
TPH, Gasoline Range Org.

Result Det Limit

ND 0.05

Units By
mg/L IM

Analyzed Dt/Tm
05/24/03 16:00

220AR101949



Order # 03-05-771

06/12/03 08:50 TEST RESULTS -BY SAMPLE

Page 3

Sample: 04B MW-44-11

Collected: 05/18/03 21:12
Category: GW

Test Description

Perchlorate
Result Pet Limit

ND 4.0

Units By Analyzed Dt/Tm

ug/L DFW 05/29/03 13:39

Sample: 04C MW-44-11

Collected: 05/18/03 21:12
Category: GW

Test Description

TPH, Diesel Range Organics

Sample: 04D MW-44-11

Collected: 05/18/03 21:12

Result Pet Limit

ND 0.10

Units By Analyzed Dt/Tm

mg/L JSH 05/21/03 07:26

Category: GW

Test Description

Chemical Oxygen Demand

Total Organic Carbon, Aq

Sample: 04E MW-44-11

Collected: 05/18/03 21:12

Test Description

Ferric Iron - AWWA B407-93

Ferrous Iron

Ion chromatography

Nitrate, Ion Chrom

Nitrite, Ion Chrom

Sulfate, Ion Chrom

Total Alkalinity-Titration

Sample: 04G MW-44-11
Collected: 05/18/03 21:12

Test Description

Digestion, Aqueous, 200.2

Iron, ICP

Metals, ICP/OES

Units By Analyzed Dt/Tm
ND

ND

10

1.0

mg/L

mg/L

YT
WV

Category :

Result

0.138

ND

05/19/03

2.11

ND

3.63
4.1

Pet Limit

0 .1

0 .1

0.06

0.02

0.38

1.0

Units

mg/L

mg/L

date complete

mg/L as N

mg/L as N

mg/L

mg/L as CaC03

By

JSH

GS

WV

WV

WV

WV

TLC

Category:

Result

05/27/03

0.138

06/02/03

Pet Limit

0.009

Units

date digested

mg/L

date analyzed

By

AM

LC

06/10/03

06/09/03

GW

Analyzed

06/11/03

05/27/03

05/19/03

05/19/03

05/19/03

06/02/03

GW

Analyzed

05/27/03

06/02/03

08:00

15:10

Dt/Tm

15 15

15 00

15 30

15 30

15 30

09 55

Dt/Tm

15:40

13:27

230
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ATLANTIC COAST
Laboratories. Incorporated

REPORT OF ANALYSIS

630 Cluirchmans Road
Newark. Delaware 19702
302-266-9 12 1 • 454-8720 (FAX)
WWW.ATLANTICCOASTLABS.COM

Rosengarten, Smith & Assoc.
2222 Western Trails Blvd.

Suite 300
Austin, TX 78745
Attn: Mr. Charles Montero
Invoice Number: 102438

Order #: 03-06-A59
Date: 07/11/03 14:43
Work ID: GE Railcar (2017)

Date Received: 06/25/03
Date Completed: 07/11/03
Client Code: RSA

SAMPLE IDENTIFICATION

Sample
Number

Sample
Description

Sample
Number

Sample
Description

01
02

03

trip blank

MW-43-1
MW-2-1

04
05
06

field blank
MW-44-1
MW-42-1

This cover page is an integral part of the analytical report.
Laboratory Certifications: DE DE00011 PA 68-335

MD 138 NJ DE568

Certified By
Warren Van Arsdall

oca
AR101951



Case Narrative

ACL Order Number 0306A59

Overview:

A set of 6 samples was received from Rosengarten, Smith and Associates and is identified as
0306A59. 0306A59 consisted of four (4) samples, one (1) trip blank and one (1) field blank.

Matrix Spike/Matrix Spike Duplicates were analyzed at a frequency of 1 per ten samples.
MS/MSD samples for this sample set are 0306A59-06DL 5x, 0306A59-02DL 25x and
0306A59-03DL 25x.

Samples were received preserved, cooled to 4° C. The hold time for the samples was
fourteen days for aromatic compounds and fourteen days for halogenated compounds. Ice
was present in the cooler at time of receipt.

Samples were analyzed by Method 8260B and Method 8000B from SW-846, Test Methods
for Evaluating Solid Waste. A 5 mL volume was used for analysis.

Summary:

All samples were analyzed within the prescribed hold time.

The following is a summary of contaminants found in the method blank(s) analyzed with this
set of samples.

Date Comments

06/27/03 03:45 None
06/27/03 08:24 None
06/30/03 23:12 None
07/01/03 07:14 None

The instrument performance was acceptable as indicated by the tune report for 4-
Bromofluorobenzene.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 6/26/03 except for bromoform and l,2-dibromo-3-chloropropane. A linear regression
curve fit (not forced through 0) was used for these compounds.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 06/30/03 except for chloromethane and methylene chloride. A linear regression curve fit
(not forced through 0) was used for these compounds.

9
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Case Narrative

ACL Order Number 0306A59 (Continued)

The acceptance criteria for the System Performance Check Compounds and Continuing
Calibration Compounds was met for continuing calibration check standards.

The surrogate recoveries were within the acceptable limits in all samples analyzed with the
following exceptions: 0306A59-02 analyzed on 06/27/03 failed SMC3, sample was re-
analyzed at a 5x dilution and all SMC's passed. 0306A59-03 analyzed on 06/27/03 failed
SMC3, sample was re-analyzed at a 5x dilution and all SMC's passed.

The results of the MS/MSD were all within the acceptance limits.

The internal standard areas were all within the acceptance criteria.

The percent recoveries for the analytes in the Laboratory Control Sample were within
acceptable limits.

Major Issues:

None

Minor Issues:

0306A59-05:
Sample was re-analyzed on 6/30/03 due to possible carryover from prior sample in
initial analysis on 6/27/03.

0306A59-02:
Chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 07/01/03.

0306A59-03:
Chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 07/01/03.

AR101953



Case Narrative

ACL Order Number 0306A59 (Continued)

0306A59-06:
Cis-l,2-dichloroethene and trichloroethene exceeded the calibration range. Sample
was diluted and re-analyzed on 07/01/03.

0306A59-02DL 5x:
Chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 07/01/03.

0306A59-03DL 5x:
Chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 07/01/03.

f)
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GLOSSARY OF DATA QUALIFIER CODES (ORGANIC)

B = Not detected substantially above the level reported in laboratory or field blanks

J = Analyte present. Reported Value may not be accurate or precise

E = Analyte present, exceeds calibration range

U = Analyte analyzed for, undetected.

N = Tentative Identification. Consider present. Special methods may be needed to
confirm its presence or absence in future sampling efforts.

G
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ATLANTIC COAST
Laboratories. Incorporated

REPORT OF ANALYSIS

630 Churchmans Road
Newark. Delaware 19702
302-266-9121 • 454-8720 (FAX)
WWW.ATLANTICCOASTLABS.COiVI

Rosengarten, Smith & Assoc.
2222 Western Trails Blvd.

Suite 300
Austin, TX 78745

Attn: Mr. Charles Montero

Invoice Number: 102438

Order tt: 03-06-A59

Date: 07/21/03 12:49

Work ID: GE Railcar (2017)

Date Received: 06/25/03

Date Completed: 07/11/03

Client 'Code: RSA

SAMPLE IDENTIFICATION

Sample

Number

Sample

Description

Sample

Number

Sample

Description

01

02

03

trip blank

MW-43-1

MW-2-1

04

05

06

field blank

MW-44-1

MW-4 2 -1

This cover page is an integral part of the analytical report.

Laboratory Certifications: DE DE00011 PA 68-335

MD 138 NJ DE568

Certified By

Warren Van Arsdall

265
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Case Narrative

ACL Order Number 0306A59

Overview:

A set of 6 samples was received from Rosengarten, Smith and Associates and is identified as
0306A59 consisting of 4 samples, 1 trip blank and 1 field blank.

Samples were received preserved, cooled to 4° C. Ice was present in the cooler at time of
receipt. The temperature at time of receipt was 1° C.

Summary:

Gasoline Range Organics

All samples were analyzed within the prescribed hold time.

Analysis was performed by modified EPA 8015 using P/T GC-MS.

Method Blank was non-detected with an MDL of 0.050 mg/L.

Laboratory Control Sample recovery was acceptable.

All surrogate recoveries were acceptable.

Diesel Range Organics

All samples were analyzed within the prescribed hold time.

Analysis was performed by modified EPA 8015 (modified).

Method Blank was non-detected with an MDL of 0.100 mg/L.

Laboratory Control Sample recovery was acceptable.

All surrogate recoveries were acceptable.

Internal standard responses were acceptable.

MS/MSD recovery and precision were acceptable.

The method blank was reanalyzed on 07/02/03 and 07/03/03 due to chromatography and
carryover from a previous standard.

Sample 0306A59-06 was reanalyzed on 07/02/03 and 07/03/03 due to chromatography.
AR101957



Case Narrative

ACL Order Number 0306A59 ( Continued)

Methane. Ethane. Ethene - Subcontracted

Subcontractor data package enclosed.

Ion Chromatography

Samples were initially analyzed on 06/25/03 using a lOx dilution. Samples were reanalyzed
on 06/30/03 using a Ix dilution.

Continuing calibration verifications were all acceptable.

Laboratory Control Sample was acceptable

Matrix Spike/Matrix Spike Duplicate was acceptable.

Metals Analysis (Total Iron) - EPA6Q10

Quality Control Sample (QC 19) was acceptable.

Interference A and Interference AB was acceptable.

Initial Laboratory Performance Check was acceptable.

Laboratory Fortified Blank was acceptable.

Matrix Spike/Matrix Spike Duplicate was not valid due to the ambient level of iron being
much greater than the spike level.

Alkalinity, Total - Standard Methods 2320B. 19th Edition

Laboratory Blanks were acceptable.

Laboratory Fortified Blanks were acceptable.

Laboratory duplicates were acceptable.

Total Organic Carbon - EPA 9060

Laboratory Blanks were acceptable.

Laboratory Fortified Blanks were acceptable.

Laboratory duplicates were acceptable.

4
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Laboratory Fortified Blanks were acceptable.

Case Narrative

ACL Order Number 0306A59 ( Continued)

Matrix spikes were acceptable.

Chemical Oxygen Demand - EPA 410.4

Method Blank was acceptable.

Laboratory Fortified Blanks were acceptable.

Sample duplicates were acceptable.

Matrix spikes were acceptable.

AR101959



Order # 03-06-A59 Page 17

07/11/03 14:34 REPORT COMMENTS

PROJECT COMMENTS

1. The high levels of chlorobenzene in samples 0306A59-02 and -03 produced

an interference with chlorobenzene-d5, an internal standard. This resulted

in the low recovery for the surrogate standard' 4-bromofluorobenzene. The

.recovery for 4-bromofluorobenzene in the diluted samples was within the

acceptance criteria.

AR101960



Order # 03-06-A59 Page 16

07/11/03 14:34 TEST METHODOLOGIES

Digestion Method 200.2

Iron (Fe) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)
Wastewater & drinking water EPA (1983) Method 200.7

RCRA TCLP & groundwater SW 846 Method 6010

Solids SW 846 Method 6010

ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)

Wastewater & drinking water EPA Method 200.7

RCRA TCLP & groundwater SW 846 Method 6010

Solids SW 846 Method 6010

Chemical Oxygen Demand EPA Method 410.4 (manual colorimetric)

Total Organic Carbon, Aqueous EPA Method 415.1

SW-846 Method 9060

Total Petroluem Hydrocarbons, Diesel Range Organics

SW-846, Method 8015, GC/FID (modified)

Total Petroleum Hydrocarbons-Gasoline Range Organics (TPH/GRO)

SW-846 Method 8015 (modified)

Volatile Organics by GC/MS (aqueous)
SW846 Method 8260B (purge & trap, capillary column GC/MS)

Total Alkalinity SM 2320B (titrimetric)

Nitrate/Nitrite (combined), Ion Chromatography

Drinking water, wastewater Method 300.0

Groundwater, RCRA wastes SW-846 Method 9056

Sulfate, Ion Chromatography

Drinking water, wastewater Method 300.0
Groundwater, RCRA wastes SW-846 Method 9056

AR101961



CHAIN OF CUSTODY RECORD
PROJECT NAME&£_ i^.U-~c- ( 2.cM
COMPANY. , :\ u
ADDRESS 7..K-2.?. ~U)r.. >A-y-,-.,. "Ti-n > U- -^)A. ^s
PHONE (^'l?. ) "•?•(••*>•?• -I"?-

A ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road
Newark , Delaware 19702
302-266-9121 • 454-8720 (FAX)

SAMPLED BY , ^ v

'' 4 A •• - . ( • • . ' :• *:.\ ' \ -V V? t-.fe. WlO".
SIGNATURE , fl, ^

Relinquishe3"by: f.

Samples Iced
Sa'mples Preserved

REPORT
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Order # 03-06-A59

07/11/03 14:34 TEST RESULTS BY SAMPLE

Sample Description: trip blank Lab No: 01A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 06/24/03 Category: GW

Page 4

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene
Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane

1,2-Dibromoethane
1, 2-Dibromo-3-Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane

1,1-Dichloroethene
cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1, 2-Dichloroethene, total
Dichloromethane (MeC12)
1, 2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Ethylbenzene
2-Hexanone

IsopropyIbenz ene
4-Methyl-2-Pentanone I

Styrene
1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene
1,1,2-Trichloroethane

1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride

o-Xylene
m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE
Dibromofluoromethane

ND 3.8

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ne ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND
K) ND

ND

: ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

0.63

0.55
0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65

0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58
1.3

0.52
1.5

1.1

0.44

0.67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

s

% RECOVERY

102

LIMITS

86 - 118

AR101963



Order # 03-06-A59 Page 5
07/11/03 14:34 TEST RESULTS BY SAMPLE

Sample Description: trip blank Lab No: OLA
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 06/24/03 Category: GW

Toluene-d8 101 8j3 - 110

4-Bromofluorobenzene 99 86 - 115

Notes and Definitions for this Report:

DATE RUN 06/27/03 09:09:00

ANALYST IM
CONG FACTOR 1

UNITS ug/L

AR101964



Order # 03-06-A59

07/11/03 14:34 TEST RESULTS BY SAMPLE

Sample Description: MW-43-1 Lab No: 02A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 06/24/03 12:17 Category: GW

Page 6

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane
1,l-Dichloroethane

1,1-Dichloroethene
cis-l,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane

cis-l,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone (MIBK)

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane

Trichloroethene
Vinyl Chloride
o-Xylene

tn,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

ND

7.5

ND

ND

ND

ND

ND

ND

484

ND

ND

ND

ND

ND

me ND

ND

0.78

ND

ND

ND

ND

ND

ND

ND

; ND

ND

ND

ND

.K) ND

ND

1.3
ND

ND
ND

ND

ND

ND
ND

ND
ND

3.8

0.63

0.55

0.53

2.3

2.5

0 .61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65

0.57

0.55

0.59

1.1
0.55

0.62

0.56

0.49

0.58
1.3

0.52

1.5

1.1
0.44

0.67

0.64

0.59
0.57

0.65

0.55

1.1

1.2
0 .48

s

%RECOVERY
92

LIMITS
86 - 118

AR101965



Order # 03-06-A59 Page 7

07/11/03 14:34 TEST RESULTS BY SAMPLE

Sample Description: MW-43-1 Lab No: 02A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 06/24/03 12:17 Category: GW

Toluene-d8 97 8J3 - 110

4-Bromofluorobenzene 71 Q 86 - 115

Notes and Definitions for this Report:

DATE RUN 06/27/03 10:41:00
ANALYST IM

CONC FACTOR 1
UNITS uq/L

Sample Description: MW-43-1 Lab No: 02C
Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 06/24/03 12:17 Category: GW

PARAMETER . RESULT LIMIT UNITS WEIGHT

Methane 64_ 2.0 uq/L
Ethane ND 4.0 uq/L
Ethene ND 3.0 ug/L

Notes and Definitions for this Report:

DATE RUN 07/08/03
ANALYST stl

CONC FACTOR
UNITS

AR101966



Order # 03-06-A59

07/11/03 14:34 TEST RESULTS BY SAMPLE

Sample Description: MW-2-1 Lab No: 03A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 06/24/03 14:09 Category: GW

Page 8

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform

Chloromethane

Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane

1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total

Dichloromethane (MeC12)
1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone I
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,2-Trichloroethane

1,1,1-Trichloroethane
Trichloroethene

Vinyl Chloride
o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

39

9.0

ND

ND

ND

38

ND
ND

547

ND

ND

ND

ND

ND

.ne ND

ND

0.70

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND
K) ND

ND

1.7

ND

ND

ND

ND

ND

ND

ND

ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55
0.65

0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58
1.3

0.52
1.5

1.1

0.44
0.67

0.64

0.59

0.57

0.65

0.55

1.1
1.2

0.48

s

% RECOVERY
94

LIMITS
86 - 118

AR101967



Order # 03-06-A59

07/11/03 14:34

Page 9

TEST RESULTS BY SAMPLE

Sample Description: MW-2-1 Lab No: 03A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 06/24/03 14:09 Category: GW

Toluene-d8

4-Bromofluorobenzene

96 88 110

86 115

Notes and Definitions for this Report:

DATE RUN 06/27/03 11:27:00

ANALYST IM

CONG FACTOR 1

UNITS uq/L

Sample Description: MW-2-1

Test Description: methane,ethane,ethene

Collected: 06/24/03 14:09

Lab NO: 03C

Method:
Category: GW

Test Code: S GAS

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane

Ethane

Ethene

18 2.0
ND 4.0

ND 3.0

uq/L

uq/L

uq/L

Notes and Definitions for this Report:

DATE RUN

ANALYST stl

CONC FACTOR

UNITS

07/08/03

AR101968



Order # 03-06-A59
07/11/03 14:34 TEST RESULTS BY SAMPLE

Page 10

Sample Description: field blank Lab No: 04A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 06/24/03 15:36 Category: GW

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)

Carbon Disulfide
Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene

1,2-Dichloroethene, total
Dichloromethane (MeC12)
1, 2-Dichloropropane

cis-1,3-Dichloropropene
trans-1,3 -Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone I

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane

Trichloroethene
Vinyl Chloride
o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

ND 3.8

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND
ND

ND

ne ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND
ND

ND

K) ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82
0.52

0.75

0.51

0.52

0.60

0.55
0.65

0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58
1.3

0.52
1.5

1.1
0.44
0.67

0.64

0.59

0.57

0.65

0.55
1.1

1.2

0.48

s

%RECOVERY

101

LIMITS

86 - 118

AR101969



Order # 03-06-A59 ' Page 11
07/11/03 14:34 TEST RESULTS BY SAMPLE

Sample Description: field blank Lab No: 04A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 06/24/03 15:36 Category: GW

Toluene-d8 101 88. - 110

4-Bromofluorobenzene 96 86 - 115

Notes and Definitions for this Report:

DATE RUN 06/27/03 09:54:00
ANALYST IM
CONC FACTOR 1
UNITS uq/L

AR101970



Order # 03-06-A59
07/11/03 14:34 TEST RESULTS BY SAMPLE

Sample Description: MW-44-1 Lab No: 05A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 06/24/03 16:20 Category: GW

Page 12

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene
Bromodichloromethane

Bromoform

Bromomethane
2-Butanone (MEK)
Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dibromoethane

1,2-Dibromo-3-Chloropropane
1,2-Dichloroethane
1,1-Dichloroethane

1,1-Dichloroethene
cis-l,2-Dichloroethene

trans-1,2-Dichloroethene
1,2-Dichloroethene, total

Dichloromethane (MeC12)
1,2-Dichloropropane
cis-l,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone (MIBK)

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane

Trichloroethene
Vinyl Chloride
o-Xylene
m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

4.8

ND

ND

ND

ND

ND

ND

ND

5.3

ND

1.2
ND

ND

ND

me ND

1.2

ND

ND
4.1

1.5
ND

ND

ND

ND

! ND
ND
ND

ND
iK) ND

ND

: 18
ND

ND

0.70

ND

6.4

ND

ND

•ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65

0.57

0.55

0.59
1.1

0.55

0.62

0.56

0.49
0.58
1.3

0.52

1.5

1.1

0.44

0.67

0.64

0.59
0.57

0.65

0.55

1.1

1.2

0.48

s

% RECOVERY
104

LIMITS
86 - 118

AR101971



Order # 03-06-A59 Page 13

07/11/03 14:34 TEST RESULTS BY SAMPLE

Sample Description: MW-44-1 Lab No: 05A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 06/24/03 16:20 Category: GW

Toluene-d8 98. 88 - 110

4-Bromofluorobenzene 91 86 - 115

Notes and Definitions for this Report:

DATE RUN 06/30/03 23:53:00
ANALYST RJM

CONC FACTOR 1

UNITS uq/L

Sample Description: MW-44-1 Lab No: 05C

Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 06/24/03 16:20 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane ND 2.0 uq/L

Ethane ND 4.0 uq/L

Ethene ND 3.0 uq/L

Notes and Definitions for this Report:

DATE RUN 07/08/03
ANALYST stl

CONC FACTOR

UNITS

1

AR101972



Order # 03-06-A59

07/11/03 14:34 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 Lab No: 06A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 06/24/03 17:42 Category: GW

Page 14

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane

2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total
Dichloromethane (MeC12)

1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone i
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane

Trichloroethene
Vinyl Chloride

o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

21

ND

ND

ND

ND

2.5

ND

ND

6.3

ND

1.1

ND

ND

ND

ine ND
1.0

ND

1.5

52

30

ND

ND

ND

ND

: ND

1.5
ND

ND
.K) ND

ND

1.2

ND

0.70

0.65

ND

61

3.5

1.3
4.4

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51
0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49
0.58
1.3

0.52

1.5

1.1
0.44
0.67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

S

%RECOVERY
103

LIMITS
86 - 118

9,93

AR101973



Order # 03-06-A59 Page 15

07/11/03 14:34 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 Lab No: 06A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 06/24/03 17:42 Category: GW

Toluene-d8 94_ 8_8 - 110

4-Bromofluorobenzene 96 86 - 115

Notes and Definitions for this Report:

DATE RUN 06/27/03 12:58:00

ANALYST IM

CONC FACTOR 1

UNITS uq/L

Sample Description: MW-42-1 Lab No: 06C

Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 06/24/03 17:42 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane ND 2.0 uq/L

Ethane ND 4.0 uq/L
Ethene ND 3.0 uq/L

Notes and Definitions for this Report:

DATE RUN 07/08/03
ANALYST stl

CONC FACTOR

UNITS

AR101974



Order # 03-06-A59

07/11/03 14:34 TEST RESULTS BY SAMPLE
Page 1

Sample: 02A MW-43-1
Collected: 06/24/03 12:17

Category: GW

Test Description

TPH, Gasoline Range Org.

Sample: 02B MW-43-1
Collected: 06/24/03 12:17

Result Pet Limit

ND 0.05
Units By Analyzed Dt/Tm

mg/L IM 06/27/03 10:41

Category: GW

Test Description

TPH, Diesel Range Organics

Sample: 02D MW-43-1
Collected: 06/24/03 12:17

Result

0.19
Pet Limit

0.10
Units By Analyzed Dt/Tm

mg/L JSH 06/30/03 17:26

Category: GW

Test Description

Chemical Oxygen Demand

Total Organic Carbon, Aq

Sample: 02E MW-43-1
Collected: 06/24/03 12:17

Result Pet Limit

20 10
7.7 1.0

Units By Analyzed Dt/Tm

mg/L YT 07/01/03 08:00
mg/L EL 06/26/03 15:18

Category: GW

Test Description

Ferric Iron - AWWA B407-93
Ferrous Iron
Ion chromatography
Nitrate/Nitrite-Ion Chrom

Sulfate, Ion Chrom
Total Alkalinity-Titration

Sample: 02F MW-43-1

Collected: 06/24/03 12:17

Test Description
Digestion, Aqueous, 200.2
Iron, ICP
Metals, ICP/OES

Sample: 03A MW-2-1
Collected: 06/24/03 14:09

Result
45.7

4.0

06/25/03
0.090

15.0
74

Det Limit
0.1
0.1

0.08

0.38

1.0

Result
06/26/03

49.7

06/28/03

Units By Analyzed Dt/Tm

mg/L DED 07/10/03 13:30
mg/L GS 07/07/03 14:30

date complete AM
mg/L as N AM 06/30/03 23:44

mg/L AM 06/30/03 20:02

mg/L as CaC03 TLC 06/30/03 08:39

Category: GW

Det Limit Units By Analyzed Dt/Tm

date digested EL 06/26/03 20:30
0.009 mg/L EL 06/28/03 18:11

date analyzed

Category: GW

Test Description

TPH, Gasoline Range Org.

Result

0.06
Det Limit

0.05
Units By
mg/L IM

Analyzed Dt/Tm

06/27/03 11:27

Sample: 03B MW-2-1
Collected: 06/24/03 14:09

Category: GW

Test Description

TPH, Diesel Range Organics

Result
0.21

Det Limit

0.10
Units By Analyzed Dt/Tm

mg/L JSH 06/30/03 18:14

p 7 0-
AR101975



Order # 03-06-A59

07/11/03 14:34 TEST RESULTS BY SAMPLE
Page 2

Sample: 03D MW-2-1
Collected: 06/24/03 14:09

Category: GW

Test Description

Chemical Oxygen Demand
Total Organic Carbon, Aq

Sample: 03E MW-2-1

Collected: 06/24/03 14:09

Result
7510

3100

Pet Limit
10

1.0

Units By Analyzed Dt/Tm

mg/L YT 07/01/03 09:00
mg/L EL 07/08/03 19:44

Category: GW

Test Description
Ferric Iron - AWWA B407-93
Ferrous Iron
Ion chromatography
Nitrate/Nitrite-Ion Chrom

Sulfate, Ion Chrom
Total Alkalinity-Titration

Sample: 03F MW-2-1

Collected: 06/24/03 14:09

Result
148
50

06/25/03
ND

5.12

1810

Det Limit

0.1

0.1

0.08

0.38

1.0

Units By Analyzed Dt/Tm
mg/L DED 07/10/03 13:30
mg/L GS 07/07/03 14:30

date complete AM
mg/L as N AM 06/30/03 23:59

mg/L AM 06/30/03 23:59

mg/L as CaC03 TLC 06/30/03 08:39

Category: GW

Test Description
Digestion, Aqueous, 200.2
Iron, ICP

Metals, ICP/OES

Sample: 05A MW-44-1
Collected: 06/24/03 16:20

Result Det Limit
06/26/03

198

06/28/03

0.009

Units By Analyzed Dt/Tm

date digested EL
mg/L EL

date analyzed

06/26/03 20:30
06/26/03 20:30

Category: GW

Test Description

TPH, Gasoline Range Org.

Sample: 05B MW-44-1

Collected: 06/24/03 16:20

Result

0.21

Det Limit

0.05

Units By Analyzed Dt/Tm

mg/L IM 06/27/03 12:13

Category: GW

Test Description

TPH, Diesel Range Organics

Sample: 05D MW-44-1
Collected: 06/24/03 16:20

Test Description
Chemical Oxygen Demand
Total Organic Carbon, Aq

Sample: 05E MW-44-1

Collected: 06/24/03 16:20

Result

0.13

Result
461

208

Det Limit

0.10

Det Limit
10

1.0

Units By Analyzed Dt/Tm

mg/L JSH 06/30/03 19:02

Category: GW

Units By Analyzed Dt/Tm
mg/L YT 07/01/03 09:00
mg/L EL 07/08/03 19:44

Category: GW

Test Description

Ferric Iron - AWWA B407-93

Ferrous Iron

Result
2.32

ND

Det Limit

0.1

0.1

Units By Analyzed Dt/Tm

mg/L DED 07/10/03 13:30

mg/L GS 07/07/03 14:30

AR101976



Order # 03-06-A59
07/11/03 14:34 TEST RESULTS BY SAMPLE

Page 3

Test Description
Ion chromatography
Nitrate/Nitrite-Ion Chrom
Sulfate, Ion Chrom
Total Alkalinity-Titration

Sample: 05F MW-44-1
Collected: 06/24/03 16:20

Result Pet Limit
06/25/03

2.31

9.33

139

0.08

0.38

1.0

Units By Analyzed Dt/Tm
date complete AM

mg/L as N AM 07/01/03 00:14

mg/L AM 07/01/03 00:14

mg/L as CaCO3 TLC 06/30/03 08:39

Category: GW

Test Description
Digestion, Aqueous, 200.2
Iron, ICP
Metals, ICP/OES

Sample: 06A MW-42-1

Collected: 06/24/03 17:42

Result Pet Limit Units By Analyzed Dt/Tm
06/26/03 date digested EL 06/26/03 20:30

2.32 0.009 mg/L EL 06/26/03 20:30

06/28/03 date analyzed

Category: GW

Test Description
TPH, Gasoline Range Org.

Sample: 06B MW-42-1
Collected: 06/24/03 17:42

Result
0.14

Pet Limit
0.05

Units By
mg/L IM

Analyzed Dt/Tm
06/27/03 12:58

Category: GW

Test Description
TPH, Diesel Range Organics

Sample: 06D MW-42-1

Collected: 06/24/03 17:42

Result
0 .20

Pet Limit
0.10

Units By Analyzed Dt/Tm
mg/L JSH 07/03/03 20:17

Category: GW

Test Description
Chemical Oxygen Demand
Total Organic Carbon, Aq

Sample: 06E MW-42-1
Collected: 06/24/03 17:42

Result
333
103

Pet Limit
10

1.0

Units By Analyzed Dt/Tm

mg/L YT 07/01/03 09:00
mg/L EL 07/08/03 19:44

Category: GW

Test Description
Ferric Iron - AWWA B407-93
Ferrous Iron
Ion chromatography
Nitrate/Nitrite-Ion Chrom
Sulfate, Ion Chrom
Total Alkalinity-Titration

Sample: 06F MW-42-1

Collected: 06/24/03 17:42

Result Det Limit
0.345
0.1

06/25/03
2.46

31.4

378

0.1

0.1

0.08

0.38

1.0

Units By Analyzed Dt/Tm
mg/L DED 07/10/03 13:30
mg/L GS 07/07/03 14:30

date complete AM
mg/L as N AM 07/01/03 00:29

mg/L AM 07/01/03 00:29
mg/L as CaC03 TLC 06/30/03 08:39

Category: GW

Test Description
Digestion, Aqueous, 200.2
Iron, ICP
Metals, ICP/OES

Result
06/26/03

0.445

06/28/03

Det Limit

0.009

Units By
date digested EL

mg/L EL
date analyzed

Analyzed Dt/Tm

06/26/03 20:30
06/28/03 18:21

AR101977



A ATLANTIC COAST
Laboratories, Incorporated

630 Chwchmans Road
Newark. Delaware 19702
302-266-912! • 454-8720 (FAX)
\VW\V.ATLANTICCOASTLABS.COiY1

REPORT OF ANALYSIS

Rosengarten, Smith & Assoc.
2222 Western Trails Blvd.

Suite 300
Austin, TX 78745

Attn: Mr. Charles Montero

Invoice Number:

Order ft: 03-07-986
Date: 08/18/03 10:13

Work ID: GE Railcar monthly
Date Received: 07/22/03
Date Completed: 08/18/03

Client Code: RSA

SAM PLEIDENTIFICATION

Sample
Number

Sample
Description

Sample
Number

Sample
Description

01
02

03

trip blank

MW-43-1
MW-2-1

04 equipment blank
05 MW-44-1
06 MW-42-1

This cover page is an integral part of the analytical report.
Laboratory Certifications: DE DE00011 PA 68-335

MD 138 NJ DE568

Certified By
Warren Van Arsdall

315
AR101978



Case Narrative

ACL Order Number 0307986

Overview:

A set of 6 samples was received from Rosengarten, Smith and Associates and is identified as
0307986. 0307986 consisted of four (4) samples, one (1) trip blank and one (1) equipment
blank.

Matrix Spike/Matrix Spike Duplicates were analyzed at a frequency of 1 per ten samples.
MS/MSD samples for this sample set are 0307987-02,0307986-06DL 5x and 0307986-02DL
50x.

Samples were received preserved, cooled to 4° C. The hold time for the samples was
fourteen days for aromatic compounds and fourteen days for halogenated compounds. Ice
was present in the cooler at time of receipt.

Samples were analyzed by Method 8260B and Method 8000B from SW-846, Test Methods
for Evaluating Solid Waste. A 25 mL volume was used for analysis.

Summary:

All samples were analyzed within the prescribed hold time.

The following is a summary of contaminants found hi the method blank(s) analyzed with this
set of samples.

Date Comments

07/23/03 13:45 None.
07/25/03 07:47 None
07/25/03 22:35 None
07/27/03 12:04 None
07/28/03 08:08 None

The instrument performance was acceptable as indicated by the tune report for 4-
bromofluorobenzene.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 7/23/03 except for l,2-dibromo-3-chloropropane. A linear regression curve fit (not
forced through 0) was used for these compounds.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 07/27/03 except for 4-methyl-2-pentanone and l,2-dibromo-3-chloropropane. A linear
regression curve fit (not forced through 0) was used for these compounds.

3AR101979



Case Narrative

ACL Order Number 0307986 (Continued)

The acceptance criteria for the System Performance Check Compounds and Continuing
Calibration Compounds was met for continuing calibration check standards.

The surrogate recoveries were within the acceptable limits in all samples analyzed with the
folio whig exceptions: 0307986-06 analyzed on 07/26/03 failed SMC3, sample was re-
analyzed on 07/28/03 and all SMC's passed. 0307986-03 analyzed on 07/26/03 failed
SMC3, sample was re-analyzed on 07/28/03 and all SMC's passed.

The results of the MS/MSD were all within the acceptance limits.

The internal standard areas were all within the acceptance criteria.

The percent recoveries for the analytes hi the Laboratory Control Sample were within
acceptable limits.

Major Issues:

None

Minor Issues:

0307986-02:
Chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 07/28/03.

0307986-03:
2-Butanone (MEK) and Chlorobenzene exceeded the calibration range. Sample was
diluted and re-analyzed on 07/28/03.

0307986-05:
Sample was re-analyzed on 07/28/03 due to possible carryover from previous sample,
re-analysis was reported.

AR101980



A ATLANTIC COAST
Laboratories. Incorporated

630 Clnii'chmans Road
Newark. Delaware 19702
302-266-9121 -454-8720 (FAX)
WWW.ATLANTICCOASTLABS.COM

REPORT OF ANALYSIS

Rosengarten, Smith & Assoc.
2222 Western Trails Blvd.

Suite 300
Austin, TX 78745

Attn: Mr. Charles Montero

Invoice Number:

Order ft: 03-07-986
Date: 08/18/03 10:13

Work ID: GE Railcar monthly
Date Received: 07/22/03
Date Completed: 08/18/03

Client Code: RSA

SAMPLE IDENTIFICATION

Sample
Number

Sample
Description

Sample
Number

Sample
Description

01
02
03

trip blank

MW- 4 3 -1
MW-2-1

04 equipment blank
05 MW-44-1
06 MW-42-1

This cover page is an integral part of the analytical report.
Laboratory Certifications: DE DE00011 PA 68-335

MD 138 NJ DE568

Certified By
Warren Van Arsdall
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Case Narrative

ACL Order Number 0307986

Overview:

A set of 6 samples was received from Rosengarten, Smith and Associates and is identified as
0307986. 0307986 consisted of four (4) samples, one (1) trip blank and one (1) equipment
blank.

Matrix Spike/Matrix Spike Duplicates were analyzed at a frequency of 1 per ten samples.
MS/MSD samples for this sample set are 0307987-02,0307986-06DL 5x and 0307986-02DL
50x.

Samples were received preserved, cooled to 4° C. The hold time for the samples was
fourteen days for aromatic compounds and fourteen days for halogenated compounds. Ice
was present in the cooler at tune of receipt.

Samples were analyzed by Method 8260B and Method 8000B from SW-846, Test Methods
for Evaluating Solid Waste. A 25 mL volume was used for analysis.

Summary:

All samples were analyzed within the prescribed hold time.

The following is a summary of contaminants found hi the method blank(s) analyzed with this
set of samples.

Date Comments

07/23/03 13:45 None
07/25/03 07:47 None
07/25/03 22:35 None
07/27/03 12:04 None
07/28/03 08:08 None

The instrument performance was acceptable as indicated by the tune report for 4-
bromofluorobenzene.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 7/23/03 except for 1,2-dibromo-3-chloropropane. A linear regression curve fit (not
forced through 0) was used for these compounds.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 07/27/03 except for 4-methyl-2-pentanone and l,2-dibromo-3-chloropropane. A linear
regression curve fit (not forced through 0) was used for these compounds.

3AR101982



Case Narrative

ACL Order Number 0307986 (Continued)

The acceptance criteria for the System Performance Check Compounds and Continuing
Calibration Compounds was met for continuing calibration check standards.

The surrogate recoveries were within the acceptable limits in all samples analyzed with the
following exceptions: 0307986-06 analyzed on 07/26/03 failed SMC3, sample was re-
analyzed on 07/28/03 and all SMC's passed. 0307986-03 analyzed on 07/26/03 failed
SMC3, sample was re-analyzed on 07/28/03 and all SMC's passed.

The results of the MS/MSD were all within the acceptance limits.

The internal standard areas were all within the acceptance criteria.

The percent recoveries for the analytes in the Laboratory Control Sample were within
acceptable limits.

Major Issues:

None

Minor Issues:

0307986-02:
Chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 07/28/03.

0307986-03:
2-Butanone (MEK) and Chlorobenzene exceeded the calibration range. Sample was
diluted and re-analyzed on 07/28/03.

0307986-05:
Sample was re-analyzed on 07/28/03 due to possible carryover from previous sample,
re-analysis was reported.

AR101983



Case Narrative

ACL Order Number 0307986 (Continued)

0307986-06:
Cis-l,2-dichloroethene and trichloroethene exceeded the calibration range. Sample
was diluted and re-analyzed on 07/28/03.

0307986-03DL 20x:
Chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 07/28/03.

AR101984



GLOSSARY OF DATA QUALIFIER CODES (ORGANIC)

B = Not detected substantially above the level reported in laboratory or field blanks

J = Analyte present. Reported Value may not be accurate or precise

E = Analyte present, exceeds calibration range

U = Analyte analyzed for, undetected.

N = Tentative Identification. Consider present. Special methods may be needed to
confirm its presence or absence in future sampling efforts.

DAR101985



A ATLANTIC COAST
Laboratories, Incorporated

630 Chiirchmans Road
Newark. Delaware 19702
302-266-9121- 454-8720 (FAX)
WWW.ATLANTICCOASTLABS.COM

RJEPORT OF ANALYSIS

Rosengarten, Smith & Assoc.
2222 Western Trails Blvd.
Suite 300
Austin, TX 78745

Attn: Mr. Charles Montero

Invoice Number:

Order #: 03-07-986
Date: 08/18/03 10:13

Work ID: GE Railcar monthly

Date Received: 07/22/03

Date Completed: 08/18/03

Client Code: RSA

SAMPLE IDENTIFICATION

Sample
Number

Sample
Description

Sample
Number

Sample
Description

01
02
03

trip blank

MW-43-1
MW-2-1

04 equipment blank
05 MW-44-1

06 MW-42-1

This cover page is an integral part of the analytical report.

Laboratory Certifications: DE DE00011 PA 68-335
MD 138 NJ DE568

Certified By
Warren Van Arsdall
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Case Narrative

ACL Order Number 0307986

Overview:

A set of 6 samples was received from Rosengarten, Smith and Associates and is identified as
0307986 consisting of 4 samples, 1 trip blank and 1 equipment blank.

Samples were received preserved, cooled to 4° C. Ice was present in the cooler at time of
receipt. The temperature-at time of receipt was 1° C.

Summary:

Gasoline Range OrRanics

All samples were analyzed within the prescribed hold time.

Analysis was performed by modified EPA 8015 using P/T GC-MS.

Method Blank was non-detected with an MDL of 0.10 mg/L.

Laboratory Control Sample recovery was acceptable.

All surrogate recoveries were acceptable.

Diesel Range Organics

All samples were analyzed within the prescribed hold time.

Analysis was performed by modified EPA 8015 (modified).

Method Blank was non-detected with an MDL of 0.10 mg/L.

Laboratory Control Sample recovery was acceptable.

All surrogate recoveries were acceptable.

Internal standard responses were acceptable.

Insufficient sample for MS/MSD.
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Case Narrative

ACL Order Number 0307986 ( Continued)

Methane, Ethane, Ethene - Subcontracted

Subcontractor data package enclosed.

Ion Chromatography

Samples were initially analyzed on 06/25/03 using a 1 Ox dilution. Samples were reanalyzed
on 06/30/03 using a Ix dilution.

Continuing calibration verifications were all acceptable.

Laboratory Control Sample was acceptable

Duplicate/Matrix Spike was acceptable except for nitrite failing low at 40% for the spiked
sample. This may be due to the preservation of the sample. Sulfate was not valid in spiked
sample due to the ambient level of sulfate being much greater than the spike level

0307986-03 was re-analyzed on 7/29/03 due to chromatography. Sample was filtered
through a cartridge and re-analyzed.

Metals Analysis (Total Iron) - EPA6010

Quality Control Sample (QC 19) was acceptable.

Interference A and Interference AB was acceptable.

Initial Laboratory Performance Check was acceptable.

Laboratory Fortified Blank was acceptable.

Matrix Spike/Matrix Spike Duplicate was acceptable.

Alkalinity. Total - Standard Methods 2320B. 19th Edition

Laboratory Blank on 7/29/03 had a total alkalinity of 1.41 mg/L.

Laboratory Fortified Blanks were acceptable.

Laboratory duplicates were acceptable.

AR101988



Case Narrative

ACL Order Number 0307986 (Continued)

Total Organic Carbon - EPA 9060

Laboratory Blanks were acceptable except for 08/07/03 CCB that had a TOC result of 1.0
mg/L. The ending CCB for this batch was ND. 08/14/03 CCB had a TOC result of 1.3
mg/L. The ending CCB for this batch was ND.

Laboratory Fortified Blanks were acceptable.

Laboratory duplicates were acceptable.

Laboratory Fortified Blanks were acceptable.

Matrix spikes were acceptable.

Chemical Oxygen Demand - EPA 410.4

Method Blank was acceptable.

Laboratory Fortified Blanks were acceptable.

Sample duplicates were acceptable.

Matrix spikes were acceptable.

AR101989



Order ft 03-07-986 Page 17

08/18/03 10:13 TEST METHODOLOGIES

Digestion Method 200.2

Iron (Fe) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)

Wastewater & drinking water EPA (1983) Method 200.7

RCRA TCLP & groundwater SW 846 Method 6010

Solids SW 846 Method 6010

ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)

Wastewater & drinking water EPA Method 200.7

RCRA TCLP & groundwater SW 846 Method 6010

Solids SW 846 Method 6010

Chemical Oxygen Demand EPA Method 410.4 (manual colorimetric)

Total Organic Carbon, Aqueous EPA Method 415.1

SW-846 Method 9060

Total Petroluem Hydrocarbons, Diesel Range Organics

SW-846, Method 8015, GC/FID (modified)

Total Petroleum Hydrocarbons-Gasoline Range Organics (TPH/GRO)

SW-846 Method 8015 (modified)

Volatile Organics by GC/MS (aqueous)
' SW846 Method 8260B (purge & trap, capillary column GC/MS)

Total Alkalinity SM 2320B (titrimetric)

Nitrate/Nitrite (combined), Ion Chromatography

Drinking water, wastewater Method 300.0

Groundwater, RCRA wastes SW-846 Method 9056

Sulfate, Ion Chromatography

Drinking water, wastewater Method 300.0
Groundwater, RCRA wastes SW-846 Method 9056

331
AR101990



CHAIN OF CUSTODY RECORD
PROJECT NAME.
COMPANY,
ADDRESS^:
PHONE.

A

.' •'- .-n.v.t.f) ? IA ̂ i^-.-Ky f A
.- > '• ? Wj?^ - lg> .A If/. . / < ; g/yv

- ' '

ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road "-•
Newark, Delaware 19702
302-266-912! • 454-8720 (FAX)

SAMPLED BY '-SAMPLE COLLECTION FEE

Relinquished by:

Received for Laboratory by
'

Relinquished by:Relinquished by:

Remarks;'. ~V;^y/^-'•V-'-^v'-.''?-' '••?^"-*'';-;.:-?:~ :- "'-"^^''^•'""'•iv •"'•'"'Method of Shipment

Samples Iced
Samples Preserved

REPORT
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Order # 03-07-986

08/18/03 10:13 TEST RESULTS BY SAMPLE

Sample Description: trip blank Lab No: 01A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 07/21/03 Category: GW

Page 5

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene
Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide
Carbon Tetrachloride
Chlorobenz ene
Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,2-D ibromoe thane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane

1,1-Dichloroethane
1,1-Dichloroethene
cis-l,2-Dichloroethene
trans -1,2-Dichloroethene

1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane
cis-l,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone I
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane

1,1,1-Trichloroethane
Trichloroethene

Vinyl Chloride

o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

ND 3.8
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ne ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND
ND
ND

ND

K) ND
ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65

0.57

0.55

0.59
1.1

0.55

0.62

0.56

0.49
0.58
1.3

0.52

1.5
1.1

0.44
0.67

0.64

0.59
0.57

0.65

0.55
1.1

1.2

0.48

S

%RECOVERY
109

LIMITS

86 - 118

319
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Order # 03-07-986 Page 6

08/18/03 10:13 TEST RESULTS BY SAMPLE

Sample Description: trip blank Lab No: 01A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA
Collected: 07/21/03 Category: GW

Toluene-dS 93. 88 - 110

4-Bromofluorobenzene 90 86 - 115

Notes and Definitions for this Report:

DATE RUN 07/25/03 08:30:00

ANALYST IM

CONC FACTOR 1

UNITS ug/L

320
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Order # 03-07-986
08/18/03 10:13 TEST RESULTS BY SAMPLE

Sample Description: MW-43-1 Lab No: 02A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 07/22/03 10:45 Category: GW

Page 7

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene
Bromodichlorotnethane
Bromoform

Bromomethane

2-Butanone (MEK)
Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane
I,1-Dichloroethane

1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene

1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane
c i s-1,3 -Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2 -Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone
Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane
Trichloroethene

Vinyl Chloride
o-Xylene
m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

14

15

ND

ND

ND

ND

ND

ND

623

ND

ND

ND

ND

ND

me ND

ND
1.4

ND

ND

ND

ND

ND
ND

ND

s ND
ND

ND

ND

IK) ND

ND

i ND
ND

ND

ND

ND

ND

0.8
ND

ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51
0.52

0.60

0.55

0.65

0.57

0.55

0.59
1.1

0.55

0.62

0.56

0.49
0.58
1.3

0.52

1.5

1.1

0.44
0.67

0.64

0.59
0.57

0.65

0.55

1.1

1.2

0.48

S

%RECOVERY
101

LIMITS
86 - 118

321AR101994



Order # 03-07-986 Page 8

08/18/03 10:13 TEST RESULTS BY SAMPLE

Sample Description: MW-43-1 Lab No: 02A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 07/22/03 10:45 Category: GW

Toluene-d8 94 88 - 110

4-Bromofluorobenzene 86 86 - 115

Notes and Definitions for this Report:

DATE RUN 07/25/03 23:58:00

ANALYST ROM

CONC FACTOR 1
UNITS uq/L

Sample Description: MW-43-1 Lab No: 02C

Test Description: methane,ethane,ethene Method: Test Code: S_GAS
Collected: 07/22/03 10:45 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane 56 2.0 ug/L
Ethane ND 4.0 uq/L
Ethene ND 3.0 ug/L

Notes and Definitions for this Report:

DATE RUN 08/04/03
ANALYST STL

CONC FACTOR
UNITS uq/L

322AR101995



Order # 03-07-986
08/18/03 10:13 TEST RESULTS BY SAMPLE

Page 9

Sample Description: MW-2-1 Lab No: 03A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 07/22/03 08:56 Category: GW

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene
Bromodichloromethane
Bromoform

Bromomethane

2-Butanone (MEK)
Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform
Chloromethane

Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene

. 2-Hexanone

IsopropyIbenz ene
4-Methyl-2-Pentanone I

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane

1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride

o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE
Dibromofluoromethane

25
15

ND

ND

ND

94

ND

ND

827

ND

ND
ND

ND

ND

ne ND

ND

0.8

ND

ND

0.7

ND

ND

ND

ND

ND

1.3
ND

ND

K) ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55
0.62

0.56

0.49
0.58

1.3

0.52

1.5

1.1

0.44
0.67

0 .64

0.59
0.57

0.65

0.55

1 .1

1.2

0.48

s

%RECOVERY

91

LIMITS
86 - 118

323AR101996



Order # 03-07-986 Page 10

08/18/03 10:13 TEST RESULTS BY SAMPLE

Sample Description: MW-2-1 Lab No: 03A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 07/22/03 08:56 Category: GW

Toluene-d8 9£ 8_8 - 110

4-Bromofluorobenzene 89 86 - 115

Notes and Definitions for this Report:

DATE RUN 07/28/03 10:56:00

ANALYST IM

CONC FACTOR 1

UNITS uq/L

Sample Description: MW-2-1 Lab No: 03C

Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 07/22/03 08:56 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane 5_9 2.0 uq/L
Ethane ND 4.0 ug/L

Ethene ND 3.0 uq/L

Notes and Definitions for this Report:

DATE RUN 08/04/03

ANALYST STL

CONC FACTOR
UNITS uq/L

324AR101997



Order # 03-07-986
08/18/03 10:13 TEST RESULTS BY SAMPLE

Sample Description: equipment blank Lab No: 04A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 07/22/03 14:10 Category: GW

Page 11

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane

2-Butanone (MEK)
Carbon Bisulfide

Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform

Chloromethane
Dibromochloromethane

1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane
1,2-Dichloroethane
1,1-Dichloroethane

1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene

1,2-Dichloroethene, total
Dichloromethane (MeC12)

I,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone i
Styrene
1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane
Trichloroethene

Vinyl Chloride
o-Xylene
m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

ND 3 .8
ND

ND

ND

ND

ND

0.9

ND

ND

ND

ND

ND

ND

ND
.ne ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

: ND
ND
ND

ND
K) ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52
0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49
0 .58
1.3

0.52

1.5

1.1

0.44
0.67

0.64

0.59
0.57

0.65

0.55
1 .1

1.2

0.48

s

%RECOVERY
104

LIMITS
86 - 118

325
AR101998



Order # 03-07-986 Page 12

08/18/03 10:13 TEST RESULTS BY SAMPLE

Sample Description: equipment blank Lab No: 04A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 07/22/03 14:10 Category. GH

Toluene-d8 93. 88 - 110

4-Bromofluorobenzene 94 86 - 115

Notes and Definitions for this Report:

DATE RUN 07/25/03 09:12:00

ANALYST IM

CONC FACTOR 1
UNITS uq/L

o26
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Order # 03-07-986
08/18/03 10:13 TEST RESULTS BY SAMPLE

Sample Description: MW-44-1 Lab No: 05A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 07/22/03 14:10 Category: GW

Page 13

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform

Chloromethane
Dibromochloromethane

1,2-Dibromoethane
1,2 -Dibromo-3 -Chloropropane
1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene

trans-1,2-Dichloroethene
1,2-Dichloroethene, total

Dichloromethane (MeC12)
1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone (MIBK)
Styrene
1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene
1,1,2-Trichloroethane

1,1,1-Trichloroethane

Trichloroethene
Vinyl Chloride
o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE
Dibromofluoromethane

ND 3.8
ND

ND

ND

ND

ND

ND

ND

2.5

ND

1.0

ND

ND

ND

me ND
1.0
ND

ND
3.2

1.0

ND

ND

ND

ND
i ND

ND

ND

ND

,K) ND

ND

18
ND

ND

0.6

ND

5.8

ND

ND
ND

ND

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0 .65

0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58

1.3

0.52

1.5
1.1

0.44

0.67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

s

% RECOVERY
101

LIMITS
86 - 118
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Order # 03-07-986 Page 14
08/18/03 10:13 TEST RESULTS BY SAMPLE

Sample Description: MW-44-1 Lab No: 05A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 07/22/03 14:10 Category: GW

Toluene-d8 100 88 - 110

4-Bromofluorobenzene 97 86 - 115

Notes and Definitions for this Report:

DATE RUN 07/28/03 08:50:00

ANALYST IM
CONC FACTOR 1

UNITS ug/L

Sample Description: MW-44-1 Lab No: 05C
Test Description: methane,ethane,ethane Method: Test Code: S_GAS

Collected: 07/22/03 14:10 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane ND 2.0 uq/L
Ethane ND 4.0 uq/L

Ethene ND 3.0 uq/L

Notes and Definitions for this Report:

DATE RUN 08/04/03

ANALYST STL
CONC FACTOR
UNITS uq/L
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Order tt 03-07-986
08/18/03 10:13 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 Lab No: 06A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 07/22/03 12:15 Category: GW

Page 15

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene
Bromodichloromethane

Bromoform
Bromomethane

2-Butanone (MEK)
Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total
Dichloromethane (MeC12)

1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone i

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane

Trichloroethene
Vinyl Chloride

o-Xylene
m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

23

ND

ND

ND

ND

ND

ND

ND

8.0

ND

1.0
ND

ND

ND
.ne ND

1.3

0.8

2.2

121

49

ND

ND

ND

ND

: ND

1.3
ND

ND
K) ND

ND

ND

0.8

1.2

1.9

ND

96
2.8

1.2

3.2

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51
0.52

0.60

0.55

0.65

0.57

0.55

0.59

1.1

0.55
0.62

0.56

0.49
0 .58

1.3

0.52

1.5

1.1

0.44
0.67

0.64

0.59
0.57

0.65

0.55

1.1

1.2

0.48

s

%RECOVERY
97

LIMITS

86 - 118
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Order # 03-07-986 Page 16

08/18/03 10:13 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 Lab No: 06A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 07/22/03 12:15 Category: GW

Toluene-d8 100 8J3 - 110
4-Bromofluorobenzene 95 86 - 115

Notes and Definitions for this Report:

DATE RUN 07/28/03 09:32:00
ANALYST IM

CONC FACTOR 1

UNITS uq/L

Sample Description: MW-42-1 Lab No: 06C
Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 07/22/03 12:15 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane ND 2.0 ug/L
Ethane ND 4.0 ug/L
Ethene \ ND 3 .0 uq/L

Notes and Definitions for this Report:

DATE RUN 08/04/03
ANALYST STL

CONC FACTOR
UNITS uq/L
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Order # 03-07-986

08/18/03 10:13 TEST RESULTS BY SAMPLE

Page 2

Sample: 02A MW-43-1

Collected: 07/22/03 10:45

Category: GW

Test Description

TPH, Gasoline Range Org.

Sample: 02B MW-43-1

Collected: 07/22/03 10:45

Result Pet Limit

0.30 0.10

Units By Analyzed Dt/Tm

mg/L ROM 07/25/03 23:58

Category: GW

Test Description

TPH, Diesel Range Organics

Result

0.25

Pet Limit

0.10

Units By Analyzed Dt/Tm

mg/L JSH 07/29/03 19:36

Sample: 02D MW-43-1

Collected: 07/22/03 10:45
Category: GW

Test Description

Chemical Oxygen Demand

Total Organic Carbon, Aq

Result

33

7.9

Pet Limit

10

1.0

Units By Analyzed Dt/Tm

mg/L YT 07/25/03 09:30

mg/L EL 08/07/03 13:09

Sample: 02E MW-43-1

Collected: 07/22/03 10:45
Category: GW

Test Description

Ferric Iron - AWWA B407-93

Ferrous Iron
Ion chromatography

Nitrate/Nitrite-Ion Chrom

Sulfate, Ion Chrom
Total Alkalinity-Titration

Sample: 02F MW-43-1
Collected: 07/22/03 10:45

Result

26.6

30

07/23/03

ND

7.01

206

Det Limit

0.1
0.1

0.08

0.38

1.0

Units By Analyzed Dt/Tm

mg/L DED 08/14/03 15:00

mg/L GS 07/23/03 16:00
date complete AM

mg/L as N AM 07/23/03 14:59

mg/L AM 07/23/03 14:59

mg/L as CaC03 TLC 07/29/03 12:33

Category: GW

Test Description

Digestion, Aqueous, 200.2

Iron, ICP

Metals, ICP/OES

Sample: 03A MW-2-1

Collected: 07/22/03 08:56

Result Pet Limit Units By Analyzed Dt/Tm

07/26/03 date digested EL 07/26/03 18:20

56.6 0.009 mg/L LC 07/29/03 09:31

07/29/03 date analyzed

Category: GW

Test Description

TPH, Gasoline Range Org.

Result

0.29

Pet Limit

0 .10

Units By Analyzed Dt/Tm

mg/L RJM 07/26/03 00:40

Sample: 03B MW-2-1

Collected: 07/22/03 08:56

Category: GW

Test Description

TPH, Diesel Range Organics

Result

0.57
Pet Limit

0.10

Units By Analyzed Dt/Tm

mg/L JSH 07/29/03 20:23

316
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Order # 03-07-986

08/18/03 10:13 _TEST RESULTS BY SAMPLE
Page 3

Sample: 03D MW-2-1

Collected: 07/22/03 08:56
Category: GW

Test Description
Chemical Oxygen Demand

Total Organic Carbon, Aq

Result

4730
1689

Pet Limit
10
1.0

Units By Analyzed Dt/Tm
mg/L YT 07/25/03 10:00

mg/L EL 08/07/03 13:09

Sample: 03E MW-2-1
Collected: 07/22/03 08:56

Category: GW

Test Description

Ferric Iron - AWWA B407-93
Ferrous Iron
Ion chromatography

Nitrate/Nitrite-Ion Chrom
Sulfate, Ion Chrom

Total Alkalinity-Titration

Sample: 03F MW-2-1

Collected: 07/22/03 08:56

Result
159

120

07/29/03
ND

2.09
3337

Det Limit
0.1

0.1

0.08

0.38

1.0

Units By Analyzed Dt/Tm

mg/L DED 08/14/03 15:00
mg/L GS 07/23/03 16:00

date complete AM

mg/L as N AM 07/29/03 16:49
mg/L AM 07/29/03 16:49

mg/L as CaC03 TLC 07/29/03 12:33

Category: GW

Test Description

Digestion, Aqueous, 200.2
Iron, ICP

Metals, ICP/OES

Sample: 05A MW-44-1

Collected: 07/22/03 14:10

Result Pet Limit

07/26/03
279

07/30/03
0.090

Units By Analyzed Dt/Tm
date digested EL

mg/L LC
date analyzed

07/26/03 18:20
07/30/03 09:56

Category: GW

Test Description

TPH, Gasoline Range Org.

Sample: 05B MW-44-1

Collected: 07/22/03 14:10

Result Pet Limit

ND 0.10
Units By Analyzed Dt/Tm

mg/L RJM 07/26/03 01:21

Category: GW

Test Description

TPH, Diesel Range Organics

Sample: 05D MW-44-1

Collected: 07/22/03 14:10

Result Pet Limit

ND 0.10
Units By Analyzed Dt/Tm
mg/L JSH 07/29/03 21:11

Category: GW

Test Description
Chemical Oxygen Demand
Total Organic Carbon, Aq

Sample: 05E MW-44-1

Collected: 07/22/03 14:10

Result
108
61

Pet Limit
10
5.0

Units By Analyzed Dt/Tm
mg/L YT 07/25/03 09:30
mg/L EL 08/14/03 14:58

Category: GW

Test Description

Ferric Iron - AWWA B407-93
Ferrous Iron

Result
1.07
ND

Pet Limit
0.1
0.1

Units By Analyzed.Dt/Tm

mg/L DED 08/14/03 15:00
mg/L GS 07/23/03 16:00
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Order # 03-07-986
08/18/03 10:13 TEST RESULTS BY SAMPLE

Page 4

Test Description

Ion chromatography
Nitrate/Nitrite-Ion Chrom

Sulfate, Ion Chrom
Total Alkalinity-Titration

Sample: 05F MW-44-1
Collected: 07/22/03 14:10

Result Pet Limit
07/23/03

2.12

10.1

69

0.08

0.38

1.0

Units By Analyzed Dt/Tm

date complete AM
mg/L as N AM 07/23/03 18:15

mg/L AM 07/23/03 18:15
mg/L as CaCO3 TLC 07/29/03 12:33

Category: GW

Test Description
Digestion, Aqueous, 200.2

Iron, ICP

Metals, ICP/OES

Result Pet Limit
07/26/03

1.07

07/29/03
0.009

Units By Analyzed Dt/Tm
date digested EL

mg/L LC

date analyzed

07/26/03 18:20
07/29/03 09:39

Sample: 06A MW-42-1
Collected: 07/22/03 12:15

Category: GW

Test Description
TPH, Gasoline Range Org.

Sample: 06B MW-42-1

Collected: 07/22/03 12:15

Result
0.34

Pet Limit
0.10

Units By Analyzed Dt/Tm

mg/L ROM 07/26/03 02:02

Category: GW

Test Description

TPH, Diesel Range Organics

Sample: 06D MW-42-1

Collected: 07/22/03 12:15

Result
0.14

Pet Limit
0.10

Units By Analyzed Dt/Tm

mg/L JSH 07/29/03 21:58

Category: GW

Test Description

Chemical Oxygen Demand
Total Organic Carbon, Aq

Sample: 06E MW-42-1
Collected: 07/22/03 12:15

Result

661
270

Pet Limit

10
1.0

Units By Analyzed Dt/Tm

mg/L YT 07/25/03 10:00
mg/L EL 08/07/03 13:09

Category: GW

Test Description
Ferric Iron - AWWA B407-93

Ferrous Iron
Ion chromatography
Nitrate/Nitrite-Ion Chrom
Sulfate, Ion Chrom

Total Alkalinity-Titration

Sample: 06F MW-42-1
Collected: 07/22/03 12:15

Result
16.8

ND

07/23/03
2.48

25.8

1743

Det Limit
0.1
0.1

0.08

0.38
1.0

Units By Analyzed Dt/Tm
mg/L DED 08/14/03 15:00
mg/L GS 07/23/03 16:00

date complete AM
mg/L as N AM 07/23/03 18:30

mg/L AM 07/23/03 18:30
mg/L as CaCO3 TLC 07/29/03 12:33

Category: GW

Test Description

Digestion, Aqueous, 200.2
Iron, ICP

Metals, ICP/OES

Result
07/26/03

16.8

07/29/03

Det Limit

0.009

Units By

date digested EL
mg/L LC

date analyzed

Analyzed Dt/Tm

07/26/03 18:20
07/29/03 09:46

318
AR102006



ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road
Newark. Delaware 19702
302-266-9121 • 454-8720 (FAX)
WWW.ATLANTICCOASTLABS.COM

REPORT OF ANALYSIS

Rosengarten, Smith & Assoc.

2222 Western Trails Blvd.

Suite 300
Austin, TX 78745
Attn: Mr. Charles Montero

Invoice Number: 103519

Order #: 03-08-B26

Date: 09/30/03 14:49
Work ID: GE Railcar Elkton

Date Received: 08/27/03
Date Completed: 09/30/03

Client Code: RSA

SAMPLE IDENTIFICATION

Sample

Number

Sample
Description

01

02

03

trip blank

MW-43-1
MW-2-1

Sample

Number

Sample

Description
04 equipment blank

05 MW-44-1
06 MW-42-1

This cover page is an integral part of the analytical report.
Laboratory Certifications: DE DE00011 PA 68-335

MD 138 NJ DE568

Certified By
Warren Van Arsdall

,
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Case Narrative

ACL Order Number 0308B26

Overview:

A set of 6 samples was received from Rosengarten, Smith and Associates and is identified as
0308B26. 0308B26 consisted of four (4) samples, one (1) trip blank and one (1) equipment
blank.

Matrix Spike/Matrix Spike Duplicates were analyzed at a frequency of 1 per ten samples.
MS/MSD sample for this sample set is 0308B26-03DL 25x.

Samples were received preserved, cooled to 4° C. The hold time for the samples was
fourteen days for aromatic compounds and fourteen days for halogenated compounds. Ice
was present in the cooler at time of receipt.

Samples were analyzed by Method 8260B and Method 8000B from SW-846, Test Methods
for Evaluating Solid Waste. A 25 mL volume was used for analysis.

Summary:

All samples were analyzed within the prescribed hold time.

The following is a summary of contaminants found in the method blank(s) analyzed with this
set of samples.

Date Comments

09/02/03 20:21 None
09/03/02 08:23 None

The instrument performance was acceptable as indicated by the tune report for 4-
bromofluorobenzene.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 9/02/03 except for chloroethane, 2-hexanone andl ,2-dibromo-3-chloropropane. A linear
regression curve fit (not forced through 0) was used for these compounds.

The acceptance criteria for the System Performance Check Compounds and Continuing
Calibration Compounds was met for continuing calibration check standards.

The surrogate recoveries were within the acceptable limits in all samples analyzed with the
following exceptions: None

AR102008



Case Narrative

ACL Order Number 0308B26 (Continued)

The results of the MS/MSD were all within the acceptance limits.

The internal standard areas were all within the acceptance criteria.

The percent recoveries for the analytes hi the Laboratory Control Sample were within
acceptable limits.

Major Issues:

None

Minor Issues:

0308B26-06:
Cis-l,2-dichloroethene and trichloroethene exceeded the calibration range. Sample
was diluted and re-analyzed on 09/03/03.

0308B26-02:
Chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 09/03/03.

0308B26-03:
2-Butanone and chlorobenzene exceeded the calibration range. Sample was diluted
and re-analyzed on 09/03/03.

AR102009



GLOSSARY OF DATA QUALIFIER CODES (ORGANIC)

B = Not detected substantially above the level reported in laboratory or field blanks

J = Analyte present. Reported Value may not be accurate or precise

E = Analyte present, exceeds calibration range

U = Analyte analyzed for, undetected.

N = Tentative Identification. Consider present. Special methods may be needed to
confirm its presence or absence in future sampling efforts.
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ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road
Newark. Delaware 19702
302-266-9121- 454-8720 (FAX)
\V\VW.ATLANTICCOASTLABS.COM

REPORT OF ANALYSIS

Rosengarten, Smith & Assoc.

2222 Western Trails Blvd.

Suite 300
Austin, TX 78745
Attn: Mr. Charles Montero

Invoice Number: 103519

Order tt: 03-08-B26

Date: 10/02/03 12:58

Work ID: GE Railcar Elkton
Date Received: 08/27/03
Date Completed: 09/30/03

Client Code: RSA

SAMPLE IDENTIFICATION

Sample
Number

Sample
Description

Sample
Number

Sample
Description

01
02

03

trip blank

MW-43-1
MW-2-1

04 equipment blank
05 MW-44-1
06 MW-42-1

This cover page is an integral part of the analytical report.
Laboratory Certifications: DE DE00011 PA 68-335

MD 138 NJ DE568

Certified By

Warren Van Arsdall

0 O
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Case Narrative

ACL Order Number 0308B26

Overview:

A set of 6 samples was received from Rosengarten, Smith and Associates and is identified as
0308B26 consisting of 4 samples, 1 trip blank and 1 equipment blank.

Samples were received preserved, cooled to 4° C. Ice was present in the cooler at time of
receipt. The temperature at time of receipt was 1° C.

Summary:

Gasoline Range Organics

All samples were analyzed within the prescribed hold time.

Analysis was performed by modified EPA 8015 using P/T GC-MS.

Method Blank was non-detected with an MDL of 0.10 mg/L.

Laboratory Control Sample recovery was acceptable.

All surrogate recoveries were acceptable.

Diesel Range Organics

All samples were analyzed within the prescribed hold time.

Analysis was performed by modified EPA 8015 (modified).

Method Blank was non-detected with an MDL of 0.10 mg/L.

Laboratory Control Sample recovery was acceptable.

All surrogate recoveries were acceptable.

Internal standard responses were acceptable.

Insufficient sample for MS/MSD.
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Case Narrative

ACL Order Number 0308B26 (Continued)

Methane, Ethane, Ethene - Subcontracted

Subcontractor data package enclosed.

Ion Chromatography

Samples were initially analyzed on 08/27/03 using a lOx dilution. Samples 0308B26-02 and
0308B26-05 were reanalyzed on 09/22/03 using a Ix dilution. Sample 0308B26-03 was not
re-analyzed at a Ix dilution due to chromatography.

Continuing calibration verifications were all acceptable.

Laboratory Control Sample was acceptable

Duplicate/Matrix Spike (0308B07) was acceptable except for sulfate failing low at 71.5% for
the spiked sample. Sulfate was not valid in spiked sample due to the ambient level of sulfate
being much greater than the spike level.

Duplicate/Matrix Spike (0309838) was acceptable except for nitrite failing low at 43.5% for
the spiked sample. This is believed to be matrix related due to acceptable LCS results for
nitrite.

Metals Analysis (Total Iron) - EPA6010

Quality Control Sample (QC 19) was acceptable.

Interference A and Interference AB was acceptable.

Initial Laboratory Performance Check was acceptable.

Laboratory Fortified Blank was acceptable.

Matrix Spike/Matrix Spike Duplicate was acceptable.

Alkalinity. Total - Standard Methods 2320B. 19th Edition

Laboratory Blank on 09/02/03 had a total alkalinity of 1.13 mg/L.

Laboratory Fortified Blanks were acceptable.

Laboratory duplicates were acceptable.
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Case Narrative

ACL Order Number 0307986 (Continued)

Total Organic Carbon - EPA 9060

Laboratory Blanks were acceptable.

Laboratory Fortified Blanks were acceptable.

Laboratory duplicates were acceptable.

Matrix spikes were acceptable.

Chemical Oxygen Demand - EPA 410.4

Method Blank was acceptable.

Laboratory Fortified Blanks were acceptable.

Sample duplicates were acceptable.

Matrix spikes were acceptable.
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Order # 03-08-B26

09/30/03 14:49

Page 18
TEST METHODOLOGIES

Digestion Method 200.2

Iron (Fe) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)

Wastewater & drinking water EPA (1983) Method 200.7

RCRA TCLP & groundwater SW 846 Method 6010

Solids SW 846 Method 6010

ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)

Wastewater & drinking water EPA Method 200.7

RCRA TCLP & groundwater

Solids

SW 846 Method 6010

SW 846 Method 6010

Chemical Oxygen Demand

Total Organic Carbon, Aqueous

EPA Method 410.4 (manual colorimetric)

EPA Method 415.1

SW-846 Method 9060

Total Petroluem Hydrocarbons, Diesel Range Organics
SW-846, Method 8015, GC/FID (modified)

Total Petroleum Hydrocarbons-Gasoline Range Organics (TPH/GRO)

SW-846 Method 8015 (modified)

Volatile Organics by GC/MS (aqueous)

SW846 Method 8260B (purge & trap, capillary column GC/MS)

Total Alkalinity

Nitrite, Ion Chromatography

Drinking water, wastewater

Groundwater, RCRA wastes

Nitrate, Ion Chromatography

Drinking water, wastewater
Groundwater, RCRA wastes

Sulfate, Ion Chromatography
Drinking water, wastewater

Groundwater, RCRA wastes

SM 2320B (titrimetric)

Method 300.0

SW-846 Method 9056

Method 300.0

SW-846 Method 9056

Method 300.0

SW-846 Method 9056
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CHAIN OF CUSTODY RECORD
PROJECT NAME G>£&AlLC4A_ -fcfkJiM

COMPANY.

ADDRESS_L<LJL!
PHONF (R/Z. )

A
PAGE £ OF

ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road
Newark, Delaware 19702 -^
302-266-9121 • 454-8720 (FAX)-

M Utp x/ I/
c/

Relinquished by: Date / Time Received by: Relinquished by: Date /Time Received by:

Relinquished by: Date /Time Received by: Relinquished by: Date / Time Received for Laboratory by:

Method of Shipment 'Remarks:';-; YES NO
Samples Iced
Samples Preserved

REPORT
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Order # 03-08-B26

09/30/03 14:49 TEST RESULTS BY SAMPLE

Sample Description: trip blank Lab No: 01A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 08/26/03 Category: GW

Page 6

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dibromoethane

1, 2-Dibromo-3-Chloropropane
1,2-Dichloroethane
1,1-Dichloroethane

1,1-Dichloroethene

cis-1, 2-Dichloroethene
trans-1,2-Dichloroethene
1, 2-Dichloroethene, total
Dichloromethane (MeC12)

1, 2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

IsopropyIbenz ene
4-Methyl-2-Pentanone I

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,2-Trichloroethane

1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride
o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

ND 3.8

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

.ne ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

K) ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51
0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49
0.58
1.3

0.52
1.5

1.1
0.44
0.67

0.64

0.59
0.57

0.65

0.55

1.1
1.2

0.48

s

%RECOVERY
111

LIMITS
86 - 118
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Order # 03-08-B26 Page 7

09/30/03 14:49 TEST RESULTS BY SAMPLE

Sample Description: trip blank Lab No: 01A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 08/26/03 Category: GW

Toluene-d8 95 88 - 110

4-Bromof luorobenzene 96 86 - 115

Notes and Definitions for this Report:

DATE RUN 09/03/03 09:05:00

ANALYST IM

CONC FACTOR 1

UNITS uq/L

AR102018



Order # 03-08-B26

09/30/03 14:49 TEST RESULTS BY SAMPLE

Page 8

Sample Description: MW-43-1 Lab No: 02A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 08/26/03 11:40 Category: GW

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform

Chloromethane
Dibromochloromethane

1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1, 2-Dichloroethane
1,1-Dichloroethane

1,1-Dichloroethene
cis-1,2-Dichloroethene
trans -1,2-Dichloroethene

1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone (MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane
Trichloroethene

Vinyl Chloride
o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

4.8

12

ND

ND

ND

18

ND

ND

729

ND

ND

ND

ND

ND

.ne ND

ND

1.0

ND

ND

0.58 J

0.58 J

ND

ND

ND

i ND

0.66

ND

ND
K) ND

ND

ND

ND

ND

ND

ND

ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0 .55

0.65

0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58

1.3

0.52

1.5

1 .1

0.44

0.67

0.64

0.59

0.57

0.65

0.55

ND 1.1

ND

ND

1.2

0.48

s

%RECOVERY

99

LIMITS

86 - 118

AR102019



Order # 03-08-B26 Page 9

09/30/03 14:49 ' TEST RESULTS BY SAMPLE

Sample Description: MW-43-1 Lab No: 02A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 08/26/03 11:40 Category: GW

Toluene-d8 94 8J3 - 110

4-Bromof luorobenzene 87 86 - 115

Notes and Definitions for this Report:

DATE RUN 09/03/03 12:39:00

ANALYST IM
CONG FACTOR 1

UNITS ug/L

Sample Description: MW-43-1 Lab No: 02C

Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 08/26/03 11:40 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane 56 ug/L

Ethane ND 4.0 uq/L

Ethene ND 3 .0 ug/L

Notes and Definitions for this Report:

DATE RUN 09/08/03

ANALYST stl

CONC FACTOR

UNITS uq/L

AR102020



Order # 03-08-B26

09/30/03 14:49 TEST RESULTS BY SAMPLE

Page 10

Sample Description: MW-2-1 Lab No: 03A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 08/26/03 09:55 Category: GW

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene
Bromodichloromethane
Bromoform

B romome thane

2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform

Chloromethane
Dibromochloromethane

1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene

trans-1,2-Dichloroethene
1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Isopropylbenzene
4-Methyl-2-Pentanone (MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

1,1,2-Trichloroethane •
1,1,1-Trichloroethane

Trichloroethene
Vinyl Chloride

o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

22

8.9

ND

ND

ND

206

0.63

ND

495
ND

ND

ND

ND

ND

ne ND

ND

1.1

ND

0.89

1.0

1.9

ND

ND

ND

ND

ND
ND

ND
K) ND

ND

2.5
ND

ND

2.4

ND

ND

ND

ND

ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0 .60

0.55

0.65

0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58

1.3

0.52

1.5

1.1

0.44

0.67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

S

%RECOVERY

106

LIMITS

86 - 118

AR102021



Order # 03-08-B26

09/30/03 14:49

Page 11

TEST RESULTS BY SAMPLE

Sample Description: MW-2-1 Lab No: 03A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 08/26/03 09:55 Category: GW

Toluene-dS

4-Bromofluorobenzene

101 88 110

93 86 115

Notes and Definitions for this Report:

DATE RUN 09/03/03 14:06:00

ANALYST IM

CONC FACTOR 1

UNITS uq/L

Sample Description: MW-2-1

Test Description: methane,ethane,ethene

Collected: 08/26/03 09:55

Lab No: 03C

Method:

Category: GW

Test Code: S GAS

PARAMETER

Methane
Ethane

Ethene

RESULT LIMIT

11

ND 4.0

UNITS WEIGHT

uq/L

uq/L

ND 3.0 uq/L

Notes and Definitions for this Report:

DATE RUN

ANALYST stl

CONC FACTOR

UNITS

09/08/03

uq/L

AR102022



Order # 03-08-B26

09/30/03 14:49 TEST RESULTS BY SAMPLE

Page 12

Sample Description: equipment blank Lab No: 04A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 08/26/03 12:15 Category: GW
Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)
Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform

Chloromethane
Dibromochloromethane

\, 2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total

Dichloromethane (MeC12)
1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone i
Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane

Trichloroethene
Vinyl Chloride
o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

ND 3.8

ND

ND

ND

ND

ND

ND

ND

3.7

ND

ND

ND

ND

ND

me ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

! ND
ND
ND

ND
iK) ND

ND

: ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

0.63

0.55

0.53

2.3

2.5
0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65

0.57

0.55

0.59

1.1
0.55

0.62

0.56

0.49
0 .58
1.3

0.52

1.5

1.1
0.44
0.67

0.64

0.59
0.57

0.65

0.55

1.1

1.2

0.48

s

%RECOVERY
117

LIMITS
86 - 118

AR102023



Order # 03-08-B26 Page 13

09/30/03 14:49 TEST RESULTS BY SAMPLE

Sample Description: equipment blank Lab No: 04A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 08/26/03 12:15 Category: GW

Toluene-d8 88 88_ - 110

4-Bromofluorobenzene 91 86 - 115

Notes and Definitions for this Report:

DATE RUN 09/03/03 09:48:00

ANALYST IM

CONC FACTOR 1

UNITS ug/L

AR102024



Order # 03-08-B26

09/30/03 14:49 TEST RESULTS BY SAMPLE

Page 14

Sample Description: MW-44-1 Lab No: 05A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 08/26/03 15:45 Category: GW

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene

Bromodichloromethane

Bromoform

B romome thane

2-Butanone (MEK)

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

Dibromochloromethane

1,2-Dibromoethane

1,2-Dibromo-3-Chloropropane

1, 2-Dichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloroethene, total

Dichloromethane (MeC12)

1,2 -Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

Ethylbenzene

2-Hexanone

Isopropylbenzene

4-Methyl-2-Pentanone <

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,1,2-Trichloroethane

1,1,1-Trichloroethane

Trichloroethene

Vinyl Chloride

o-Xylene

m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

ND 3.8

ND

ND

ND

ND

ND

ND

ND

1.6

ND

1.1

ND

ND

ND

me ND
1.1

ND

ND

5.6

2.3

7.9

ND

ND

ND

• ND
ND

ND

ND

IK) ND

ND

: 15
ND

ND

ND

ND

8.8

ND

ND

ND

ND

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65

0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49
0 .58

1.3

0 .52

1.5
1.1

0.44

0.67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

s

% RECOVERY

115
LIMITS

86 - 118

AR102025



Order # 03-08-B26 Page 15
09/30/03 14:49 TEST RESULTS BY SAMPLE

Sample Description: MW-44-1 Lab No: 05A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: OB/26/03 15:45 Category: GW

Toluene-dS 92. 8_8 - 110
4-Bromofluorobenzene 96 86 - 115

Notes and Definitions for this Report:

DATE RUN 09/03/03 10:31:00

ANALYST IM
CONC FACTOR 1

UNITS uq/L

Sample Description: MW-44-1 Lab No: 05C
Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 08/26/03 15:45 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane ND 2.0 uq/L
Ethane ND 4.0 uq/L

Ethene ND 3.0 uq/L

Notes and Definitions for this Report:

DATE RUN 09/08/03
ANALYST stl

CONC FACTOR
UNITS uq/L

i Ob

AR102026



Order # 03-08-B26

09/30/03 14:49 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 Lab No: 06A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 08/26/03 14:45 Category: GW

Page 16

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene
Bromodichloromethane
Bromoform

Bromomethane

2-Butanone (MEK)
Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total

Dichloromethane (MeC12)
1,2-Dichloropropane

cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone (MIBK)

Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane
Trichloroethene

Vinyl Chloride
o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE-

Dibromofluoromethane

15

ND

ND

ND

ND

ND

ND

ND

7.4

ND

0.88

ND

ND

ND

,ne ND

1.0
ND

1.2

65

23

88

ND
ND

ND

: ND

0.59
ND

ND
K) ND

ND

1.8

ND

ND
0.87

ND

50

1.3
0.54 J

1.4

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52
0.60

0.55

0.65

0.57

0.55

0.59

1.1

0.55
0.62

0.56

0.49
0.58
1.3

0.52

1.5

1.1

0.44
0.67

0.64

0.59
0.57

0.65

0.55

1.1

1.2

0.48

s

%RECOVERY
101

LIMITS
86 - 118

1 U i

AR102027



Order # 03-08-B26 Page 17

09/30/03 14:49 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 Lab No: 06A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 08/26/03 14:45 Category: GW

Toluene -d8 99. 88 - 110

4-Bromofluorobenzene 93 86 - 115

Notes and Definitions for this Report:

DATE RUN 09/03/03 11:14:00

ANALYST IM

CONC FACTOR 1

UNITS uq/L

Sample Description: MW-42-1 Lab No: 06C

Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 08/26/03 14:45 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane ND 2.0 uq/L

Ethane ND 4.0 ug/L

Ethene ND 3.0 uq/L

Notes and Definitions for this Report:

DATE RUN 09/08/03
ANALYST stl

CONC FACTOR

UNITS uq/L

1

AR102028



Order # 03-08-B26
09/30/03 14:49 TEST RESULTS BY SAMPLE

Page 2

Sample: 02A MW-43-1

Collected: 08/26/03 11:40
Category: GW

Test Description

TPH, Gasoline Range Org.

Sample: 02B MW-43-1
Collected: 08/26/03 11:40

Result
0.12

Pet Limit
0.10

Units By Analyzed Dt/Tm
mg/L IM_ 09/03/03 12:39

Category: GW

Test Description
TPH, Diesel Range Organics

Sample: 02D MW-43-1

Collected: 08/26/03 11:40

Result Pet Limit
ND 0.10 .

Units By Analyzed Dt/Tm

mg/L JSH 09/02/03 19:39

Category: GW

Test Description

Chemical Oxygen Demand

Total Organic Carbon, Aq

Sample: 02E MW-43-1

Collected: 08/26/03 11:40

Result

134

46

Pet Limit

10

1.0

Units By Analyzed Dt/Tm

mg/L YT 08/29/03 08:30

mg/L EL 09/04/03 13:36

Category: GW

Test Description
Ferric Iron - AWWA B407-93
Ferrous Iron
Ion chromatography

Nitrate, Ion Chrom
Nitrite, Ion Chrom
Sulfate, Ion Chrom

Total Alkalinity-Titration

Sample: 02F MW-43-1
Collected: 08/26/03 11:40

Result
60.0

0.6

09/22/03
ND

ND

0.595

135

Pet Limit
0.1

0.1

0.06

0.02

0.38

1.0

Units By Analyzed Dt/Tm
mg/L DED 09/22/03 09:00

mg/L GS 09/02/03 14:45
date complete AM

mg/L as N AM

mg/L as N AM

mg/L AM

09/22/03 18:13
09/22/03 18:13

09/22/03 18:13
mg/L as CaC03 TLC 09/02/03 09:48

Category: GW

Test Description

Digestion, Aqueous, 200.2
Iron, ICP
Metals, ICP/OES

Sample: 03A MW-2-1

Collected: 08/26/03 09:55

Result Pet Limit Units By Analyzed Dt/Tm

09/03/03 date digested LC 09/03/03 08:00

60.6 0.009 mg/L LC 09/05/03 14:05
09/05/03 date analyzed

Category: GW

Test Description

TPH, Gasoline Range Org.

Sample: 03B MW-2-1

Collected: 08/26/03 09:55

Result
0.13

Pet Limit

0.10
Units By
mg/L IM

Analyzed Dt/Tm
09/03/03 14:06

Category: GW

Test Description

TPH, Diesel Range Organics
Result

0.20

Pet Limit
0.10

Units By Analyzed Dt/Tm
mg/L JSH 09/02/03 20:27

15,
AR102029



Order # 03-08-B26

09/30/03 14:49 TEST RESULTS BY SAMPLE

Page 3

Sample: 03D MW-2-1

Collected: 08/26/03 09:55
Category: GW

Test Description
Chemical Oxygen Demand

Total Organic Carbon, Aq

Result
7480

2756

Pet Limit
100
1.0

Units By Analyzed Dt/Tm
mg/L YT 08/29/03 09:30

mg/L EL 09/04/03 13:36

Sample: 03E MW-2-1

Collected: 08/26/03 09:55
Category: GW

Test Description

Ferric Iron - AWWA B407-93

Ferrous Iron
Ion chromatography

Nitrate, Ion Chrom
Nitrite, Ion Chrom
Sulfate, Ion Chrom
Total Alkalinity-Titration

Result
116
100

08/27/03
ND

ND

ND

3440

Det Limit
0.1

0.1

0.06

0.02

0.38

1.0

Units By Analyzed Dt/Tm
mg/L DED 09/22/03 09:00

mg/L GS 09/02/03 14:45

date complete AM
mg/L as N AM

mg/L as N AM

mg/L AM

08/27/03 20:18
08/27/03 20:18
08/27/03 20:18

mg/L as CaC03 TLC 09/02/03 09:48

Sample: 03F MW-2-1
Collected: 08/26/03 09:55

Category: GW

Test Description

Digestion, Aqueous, 200.2
Iron, ICP

Metals, ICP/OES

Sample: 05A MW-44-1

Collected: 08/26/03 15:45

Result
09/03/03

216

09/05/03

Pet Limit

0.090

Units By

date digested LC
mg/L LC

date analyzed

Analyzed Dt/Tm
09/03/03 08:00

09/05/03 14:08

Category: GW

Test Description

TPH, Gasoline Range Org.

Sample: 05B MW-44-1
Collected: 08/26/03 15:45

Test Description

TPH, Diesel Range Organics

Result Pet Limit
ND 0.10

Result Pet Limit
ND 0.10

Units By Analyzed Dt/Tm
mg/L IM 09/03/03 10:31

Category: GW

Units By Analyzed Dt/Tm

mg/L JSH 09/02/03 21:15

Sample: 05D MW-44-1
Collected: OB/26/03 15:45

Category: GW

Test Description
Chemical Oxygen Demand
Total Organic Carbon, Aq

Saitple: 05E MW-44-1
Collected: 08/26/03 15:45

Result Pet Limit
53 10

30 1.0

Units By Analyzed Dt/Tm
mg/L YT 08/29/03 08:30
mg/L EL 08/28/03 18:42

Category: GW

Test Description

Ferric Iron - AWWA B407-93
Result

0.899
Pet Limit

0.1
Units By Analyzed Dt/Tm

mg/L DED 09/22/03 09:00

AR102030



Order tt 03-08-B26

09/30/03 14:49 TEST RESULTS BY SAMPLE
Page 4

Test Description
Ferrous Iron
Ion chromatography
Nitrate, Ion Chrom
Nitrite, Ion Chrom
Sulfate, Ion Chrom
Total Alkalinity-Titration

Sample: 05F MW-44-1
Collected: 08/26/03 15:45

Result Pet Limit Units By Analyzed Dt/Tm
ND

09/22/03
5.15

ND

6.29

59

0.1

0.06

0.02

0.38

1.0

mg/L GS

date complete AM
mg/L as N AM
mg/L as N AM

mg/L AM

09/02/03 14:45

09/22/03 18:29
09/22/03 18:29

09/22/03 18:29
mg/L as CaC03 TLC 09/02/03 09:48

Category: GW

Test Description
Digestion, Aqueous, 200.2
Iron, ICP
Metals, ICP/OES

Result Pet Limit
09/03/03

0.899

09/05/03
0.009

Units By Analyzed Dt/Tm
date digested LC 09/03/03 08:00

mg/L LC 09/05/03 14:19
date analyzed

Sample: 06A MW-42-1
Collected: 08/26/03 14:45

Category: GW

Test Description
TPH, Gasoline Range Org.

Sample: 06B MW-42-1

Collected: 08/26/03 14:45

Result Pet Limit
0.15 0.10

Units By Analyzed Dt/Tm
mg/L IM 09/03/03 11:14

Category: GW

Test Description
TPH, Diesel Range Organics

Sample: 06D MW-42-1
Collected: OB/26/03 14:45

Result Pet Limit
0.13 0.10

Units By Analyzed Dt/Tm
mg/L JSH 09/02/03 22:03

Category: GW

Test Description
Chemical Oxygen Demand
Total Organic Carbon, Aq

Sample: 06E MW-42-1

Collected: 08/26/03 14:45

Test Description
Ferric Iron - AWWA B407-93
Ferrous Iron
Ion chromatography
Nitrate, Ion Chrom
Nitrite, Ion Chrom
Sulfate, Ion Chrom
Total Alkalinity-Titration

Sample: 06F MW-42-1

Collected: OB/26/03 14:45

Result Pet Limit
409 10
170 1.0

Result
3 .60
0.4

08/27/03
19.2

ND

14'. 5

260

Det Limit
0.1

0.1

0.06

0.02

0.38

1.0

Units By Analyzed Dt/Tm
mg/L YT 08/29/03 09:30
mg/L EL 08/28/03 18:42

Category: GW

Units By Analyzed Dt/Tm
mg/L DED 09/22/03 09:00
mg/L GS 09/02/03 14:45

date complete AM
mg/L as N AM
mg/L as N AM

mg/L AM

08/27/03 20:52

08/27/03 20:52
08/27/03 20:52

mg/L as CaC03 TLC 09/02/03 09:48

Category: GW

Test Description
Digestion, Aqueous, 200.2

Result Pet Limit Units By Analyzed Dt/Tm
09/03/03 date digested LC 09/03/03 08:00
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Order # 03-08-B26 Page 5
09/30/03 14:49 TEST RESULTS BY SAMPLE

Test Description Result Pet Limit • Units By Analyzed Dt/Tm

Iron, ICP 4.00 0.009 mg/L LC 09/05/03 14:11
Metals, ICP/OES 09/05/03 date analyzed
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ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road
Newark. Delaware 19702
302-266-9121 • 454-8720 (FAX)
WWW.ATLANTICCOASTLABS.COM

REPORT OF ANALYSIS

Rosengarten, Smith & Assoc.
2222 Western Trails Blvd.

Suite 300
Austin, TX 78745
Attn: Mr. Charles Montero
Invoice Number: 103843

Order #-. 03-09-A15
Date: 10/14/03 16:39

Work ID: GE Railcar
Date Received: 09/24/03
Date Completed: '10/14/03

Client Code: RSA

SAMPLE IDENTIFICATION

Sample
Number

Sample

Description.
Sample
Number

Sample
Description

01
02
03

trip blank

MW-43-1
MW-2-1

04 equipment blank

05 MW-44-1
06 MW-42-1

This cover page is an integral part of the analytical report.
Laboratory Certifications: DE DE00011 PA 68-335

MD 138 NJ DE568

Certified By
Warren Van Arsdall
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Case Narrative

ACL Order Number 0309A15 (Continued)

Methane, Ethane, Ethene - Subcontracted

Subcontractor data package enclosed.

Ion Chromatography

Sample0309A 15-03 was initially analyzed on 9/24/03 without a dilution. Due to
chromatography, the sample was re-analyzed on 9/30/03 at a 1 Ox and 25x dilution, the
lOx dilution was reported.

Continuing calibration verifications were all acceptable.

Laboratory Control Sample was acceptable

03 09A15-02 Duplicate/Matrix Spike was acceptable

0309C22-02 Duplicate/Matrix Spike was acceptable.

Metals Analysis (Total Iron) - EPA6010

Quality Control Sample (QC 19) was acceptable.

Interference A and Interference AB was acceptable.

Initial Laboratory Performance Check was acceptable.

Laboratory Fortified Blank was acceptable.

Matrix Spike/Matrix Spike Duplicate was acceptable.

Alkalinity. Total - Standard Methods 2320B. 19th Edition

Laboratory Blank was acceptable.

Laboratory Fortified Blanks were acceptable.

Laboratory duplicates were acceptable.

AR102034



Case Narrative

ACL Order Number 0309A15 (Continued)

Total Organic Carbon - EPA 9060

Laboratory Blanks were acceptable.

Laboratory Fortified Blanks were acceptable.

Laboratory duplicates were acceptable.

Matrix spikes were acceptable.

Chemical Oxygen Demand - EPA 410.4

Method Blank was acceptable.

Laboratory Fortified Blanks were acceptable.

Sample duplicates were acceptable.

Matrix spikes were acceptable.
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Gasoline Range Organics

Surrogate Recovery Summary

SMC1 SMC2 SMC3

Sample ID %Rec. %Rec. %Rec:

0309A15-01 99 104 117
0309A15-02 97 103 119
0309A15-03 89 104 123
0309A15-04 102 100 113
0309A15-05 103 103 112
0309A15-06 98 101 119

AR102036



F:\DATA\SEP30\SEP3003.D

Data File Name SEP3003.D
Data File Path F:\DATA\SEP30\
Operator IM
Acq. Method File BEN
Sample Name VLCS01 10ug/L

RSA GRO LCS Percent Recovery Report

Spike Percent
Name Amount Amount Recovery
Benzene 15.14 10 151
Toluene 12.21 10 122
Ethylbenzene 9.84 10 98
m,p-Xylene 19.41 20 97
o-Xylene 10.83 10 108
1,2,4-Trimethylbenzene 10.87 10 109

10/31/03 11:54 AM

C:\HPCHEM\CUSTRPT\GROLCS72RSA.CRT
AR102037



ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road
Newark, Delaware 19702
302-266-9121 • 454-8720 (FAX)
WWW.ATLANT1CCOASTLABS.COM

REPORT OF ANALYSIS

Rosengarten, Smith & Assoc.
2222 Western Trails Blvd.

Suite 300
Austin, TX 78745
Attn: Mr. Charles Montero

Invoice Number: 103843

Order #: 03-09-A15
Date: 10/14/03 16:39

Work ID: GE Railcar

Date Received: 09/24/03
Date Completed: 10/14/03
Client Code: RSA

SAMPLE IDENTIFICATION

Sample
Number

Sample
Description

Sample
Number

Sample
Description

01
02
03

trip blank

MW-43-1
MW-2-1

04 equipment blank
05 MW-44-1

06 MW-42-1

This cover page is an integral part of the analytical report.
Laboratory Certifications: DE DE00011 PA 68-335

MD 138 NJ DE568

Certified By

Warren Van Arsdall
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Case Narrative

ACL Order Number 0309A15

Overview:

A set of 6 samples was received from Rosengarten, Smith and Associates and is identified as
0309A15. 0309A15 consisted of four (4) samples, one (1) trip blank and one (1) equipment
blank.

Matrix Spike/Matrix Spike Duplicates were analyzed at a frequency of 1 per ten samples.
MS/MSD samples for this sample set includes 0309A15-03,0309399-43 and 0309399-30.

Samples were received preserved, cooled to 4° C. The hold time for the samples was
fourteen days for aromatic compounds and fourteen days for halogenated compounds. Ice
was present in the cooler at time of receipt.

Samples were analyzed by Method 8260B and Method 8000B from SW-846, Test Methods
for Evaluating Solid Waste. A 25 mL volume was used for analysis.

Summary:

All samples were analyzed within the prescribed hold time.

The following is a summary of contaminants found in the method blank(s) analyzed with this
set of samples.

Date Comments

09/29/03 12:03 None
09/30/03 08:52 None
10/02/03 13:36 None
10/02/03 21:09 None
10/03/03 13:07 None
10/03/03 21:22 None

The instrument performance was acceptable as indicated by the tune report for 4-
bromofluorobenzene.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 9/29/03 except for acetone and l,2-dibromo-3-chloropropane. A linear regression curve
fit (not forced through 0) was used for these compounds.
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Case Narrative
ACL Order Number 0309A15 (Continued)

The average RRF for all compounds was less than 15% for the initial calibration performed
on 10/02/03 except for chloromethane, bromomethane, acetone, methylene chloride, 1,1-
dichloroethane, cis-l,2-dichloroethane, chloroform, 1,2-dichloroethane, 2-butanone, benzene,
1,2-dichloropropane, 2-hexanone, styrene, 1,1,2,2-tetrachloroethane, and l,2-dibromo-3-
chloropropane. A linear regression curve fit (not forced through 0) was used for these
compounds.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 10/03/03.

The acceptance criteria for the System Performance Check Compounds and Continuing
Calibration Compounds was met for continuing calibration check standards.

The surrogate recoveries were within the acceptable limits in all samples analyzed with the
following exceptions: None

The results of the MS/MSD were all within the acceptance limits with the exception of
0309A15-03MS which failed chlorobenzene recoveries due to ambient level of
chlorobenzene in sample. 0309399-43MS benzene recovery was outside QC limits at 134%.
LCS and 0309399-43 MSB were within acceptable limits for benzene.

The internal standard areas were all within the acceptance criteria with the exception of
VLCS01 and BLK01 on 10/02/03. Both of these samples failed the IS4 areas. No samples
were analyzed from this batch. A new tune std., calibration std, Ics, blank and additional
samples were analyzed after with acceptable area recoveries.

The percent recoveries for the analytes in the Laboratory Control Sample were within
acceptable limits.

Major Issues:

None

Minor Issues:

0309A15-06:
Trans-1,2-dichloroethene, cis-l,2-dichloroethene and trichloroethene exceeded the
calibration range. Sample was diluted and re-analyzed on 10/03/03.
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Case Narrative
ACL Order Number 0309A15 (Continued)

0309A15-02:
Sample was re-analyzed on 10/02/03 due to the possibility of carryover from previous
sample.
Chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 09/30/03.

0309A15-03:
Acetone, 2-Butanone and chlorobenzene exceeded the calibration range. Sample was
diluted and re-analyzed on 10/02/03.

0309A15-02RA:
Chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 09/30/03.
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GLOSSARY OF DATA QUALIFIER CODES (ORGANIC)

B = Not detected substantially above the level reported in laboratory or field blanks

J = Analyte present. Reported Value may not be accurate or precise

E = Analyte present, exceeds calibration range

U - Analyte analyzed for, undetected.

N = Tentative Identification. Consider present. Special methods may be needed to
confirm its presence or absence in future sampling efforts.

b
AR102042



Order tt 03-09-A15

10/14/03 16:27

Page 17

TEST METHODOLOGIES

Digestion Method 200.2

Iron (Fe) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)

Wastewater & drinking water EPA (1983) Method 200.7
RCRA TCLP & groundwater SW 846 Method 6010

Solids SW 846 Method 6010

ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)

Wastewater & drinking water EPA Method 200.7

RCRA TCLP & groundwater

Solids

SW 846 Method 6010

SW 846 Method 6010

Chemical Oxygen Demand

Total Organic Carbon, Aqueous

EPA Method 410.4 (manual colorimetric)

EPA Method 415.1

SW-846 Method 9060

Total Petroluem Hydrocarbons, Diesel Range Organics
SW-846, Method 8015, GC/FID (modified)

Total Petroleum Hydrocarbons-Gasoline Range Organics (TPH/GRO)

SW-846 Method 8015 (modified)

Volatile Organics by GC/MS (aqueous)

SW846 Method 8260B (purge & trap, capillary column GC/MS)

Total Alkalinity

Nitrite, Ion Chromatography

Drinking water, wastewater

Groundwater, RCRA wastes

Nitrate, Ion Chromatography

Drinking water, wastewater
Groundwater, RCRA wastes

SM 2320B (titrimetric)

Method 300.0

SW-846 Method 9056

Method 300.0
SW-846 Method 9056

Sulfate, Ion Chromatography
Drinking water, wastewater
Groundwater, RCRA wastes

Method 300.0

SW-846 Method 9056

4
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ofCHAIN OF CUSTODY RECORD
PROJECT NAME
COMPANY ErKPi'V.-v. , ftiA .'<ik..\fk.__•* 4iSSOC

ADDRESS '" - - " '
PHONE _L

ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road
Newark , Delaware 19702
302-266-9121 • 454-8720 (FAX)

SIGNATURE (T^ ^A Q^^fe^Q

*fielinquished-by;':— Date/Time Received by: Relinquished by: Date/Time Received by:

Relinquished by: Date/Time Received by: Relinquished by: Dale / Time Received for Laboratory by.

Method of Shipment Remarks: '• YES NO
Samples Iced [ | | |
Samples Preserved [ |

REPORT
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Order # 03-09-A15

10/14/03 16:27 TEST RESULTS BY SAMPLE

Sample Description: trip blank Lab No: 01A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 09/22/03 Category: GW

Page 5

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)
Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,2-Dibromoethane
1,2 -Dibromo-3 -Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane

1,1-Dichloroethene
cis-l,2-Dichloroethene

trans-1,2-Dichloroethene
1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane
cis-l,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Isopropylbenzene
4-Methyl-2-Pentanone I
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride

o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr- Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

ND 3.8

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

.ne ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND
ND
ND

ND

K) ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0 .60

0.55

0.65

0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58

1.3

0.52

1.5

1.1

0.44

0.67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

S

%RECOVERY

98

LIMITS

86 - 118
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Order # 03-09-A15 Page 6

10/14/03 16:27 TEST RESULTS BY SAMPLE '

Sample Description: trip blank Lab No: 01A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 09/22/03 Category: GW

Toluene-d8 102 88 - 110

4-Bromofluorobenzene 110 86 - 115

Notes and Definitions for this Report:

DATE RUN 09/30/03 09:40:00
ANALYST IM

CONC FACTOR 1
UNITS uq/L
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Order # 03-09-A15

10/14/03 16:27 TEST RESULTS BY SAMPLE

Sample Description: MW-43-1 Lab No: 02A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 09/23/03 12:15 Category: GW

Page 7

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane

2-Butanone (MEK)

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

Dibromochloromethane

1,2-Dibromoethane

1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene
1,2-Dichloroethene, total

Dichloromethane (MeC12)

1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone (MIBK)

Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene

1,1,2-Trichloroethane

1,1,1-Trichloroethane

Trichloroethene

Vinyl Chloride

o-Xylene

m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

5.0

21

ND

ND

ND

2.5

ND

ND

789

ND

ND

ND

ND

ND

me ND

ND

1.2

ND

ND

0.65

0.65 J

ND

ND

ND

i ND

0.51 J
ND

ND
.K) ND

ND

ND
ND

ND
ND

ND

ND

ND

ND
ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49
0.58
1.3

0.52
1.5

1.1

0.44
0.67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

s

%RECOVERY

94
LIMITS

86 - 118

391
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Order # 03-09-A15 Page 8
10/14/03 16:27 TEST RESULTS BY SAMPLE

Sample Description: MW-43-1 Lab No: 02A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 09/23/03 12:15 Category: GW

Toluene-d8 104 8_8 - 110

4-Bromofluorobenzene 115 86 - 115

Notes and Definitions for this Report:

DATE RUN 10/02/03 21:54:00
ANALYST ROM

CONC FACTOR 1

UNITS uq/L

Sample Description: MW-43-1 Lab No: 02C

Test Description: methane,ethane,ethene Method: Test Code: S_GAS
Collected: 09/23/03 12:15 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane 100 2.0 uq/L
Ethane ND 4.0 ug/1
Ethene ND 3.0 uq/L

Notes and Definitions for this Report:

DATE RUN 09/30/03
ANALYST STL

CONC FACTOR 1.0
UNITS uq/L
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Order # 03-09-A15

10/14/03 16:27 TEST RESULTS BY SAMPLE

Sample Description: MW-2-1 Lab No: 03A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 09/23/03 11:10 Category: GW

Page 9

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide
Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform

Chloromethane

Dibromochloromethane
I,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloroethene, total
Dichloromethane (MeC12)

1, 2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenz ene
4-Methyl-2-Pentanone (MIBK)
Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,2-Trichloroethane

1,1,1-Trichloroethane

Trichloroethene
Vinyl Chloride
o-Xylene

. m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

344

10

ND
ND

ND

275

ND

ND

808

ND

ND

ND

ND

ND
.ne ND

ND

0.88

ND

1.0

1.0

2.0

ND

ND

ND

: ND

ND
ND

ND
K) ND

ND

2.0
ND

ND

0.54 J

ND

ND

ND

ND
ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49
0.58
1.3

0.52

1.5

1.1

0.44
0.67

0.64

0.59

0.57

0.65

0.55

1.1
1.2

0.48

s

%RECOVERY
88

LIMITS
86 - 118
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Order ft 03-09-A15

10/14/03 16:27

Page 10

TEST RESULTS BY SAMPLE

Sample Description: MW-2-1 Lab No: 03A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 09/23/03 11:10 Category: GW

Toluene-d8

4-Bromofluorobenzene

102 88 110
115 86 115

Notes and Definitions for this Report:

DATE RUN 09/30/03 15:32:00
ANALYST IM

CONC FACTOR 1

UNITS uq/L

Sample Description: MW-2-1 Lab No: 03C

Test Description: methane,ethane,ethene Method:

Collected: 09/23/03 11:10 Category: GW
Test Code: S GAS

PARAMETER

Methane

Ethane

Ethene

RESULT LIMIT

18 2.0

ND 4.0

ND 3.0

Notes and Definitions for this Report:

DATE RUN 09/30/03
ANALYST STL

CONC FACTOR 1.0

UNITS uq/L

UNITS WEIGHT

uq/L

uq/L

uq/L

Q .:•;
O v.-
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Order # 03-09-A15
10/14/03 16:27 TEST.RESULTS BY SAMPLE

Sample Description: equipment blank Lab No: 04A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 09/23/03 11:10 Category: GW

Page 11

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide
Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,2-Dibromoethane

1,2-Dibromo-3-Chloropropane
1, 2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone I
Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

1,1,2-Trichloroethane

1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride

o-Xylene
m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

ND

ND

ND

ND

ND

1.6 J
ND

ND

ND

ND

ND

ND

ND

ND

me ND
ND

ND

ND

ND

ND

ND

ND
ND

ND

i ND

ND
ND

ND
K) ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62
0.82

0.52

0.75

0.51
0.52

0.60

0.55

0.65

0.57

0.55

0.59

1.1
0.55

0.62

0.56

0.49

0.58
1.3

0.52
1.5

1.1
0.44

0.67

0.64

0.59
0.57

0.65

0.55

1.1
1.2

0.48

S

%RECOVERY
101

LIMITS
86 - 118

AR102051



Order # 03-09-A15 Page 12

10/14/03 16:27 TEST RESULTS BY SAMPLE

Sample Description: equipment blank Lab No: 04A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 09/23/03 11:10 Category: GW

Toluene-d8 98 88 - 110
4-Bromofluorobenzene 106 86 - 115

Notes and Definitions for this Report:

DATE RUN 09/30/03 10:24:00

ANALYST IM

CONC FACTOR 1
UNITS ug/L

Q O p<j ̂ .' \j
AR102052



Order # 03-09-A15
10/14/03 16:27 TEST RESULTS BY SAMPLE

Sample Description: MW-44-1 Lab No: 05A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 09/23/03 15:55 Category: GW

Page 13

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform

Chloromethane

Dibromochloromethane
1,2-Dibromoethane

1,2-Dibromo-3-Chloropropane
1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

cis-l,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Isopropylbenzene
4-Methyl-2-Pentanone (MIBK)
Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

1,1,2-Trichloroethane
1,1,1-Trichloroethane
Trichloroethene

Vinyl Chloride
o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

3.2 J 3.8
ND

ND

ND

ND

ND

ND

ND

1.8

ND

1.0

ND

ND

ND

me ND

0.93
ND

ND

4.0
1.7

5.7

ND

ND

ND

! ND
ND
ND

ND
IK) ND

ND

! 16

ND

ND

0.75

ND

7.7

ND
ND

0.8 J

ND

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58
1.3

0.52

1.5

1.1
0.44

0.67

0.64

0.59

0.57

0.65

0.55

1.1
1.2

0.48

s

%RECOVERY
102

LIMITS
86 - 118

AR102053



Order # 03-09-A15 Page 14

10/14/03 16:27 TEST RESULTS BY SAMPLE

Sample Description: MW-44-1 Lab No: 05A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA
Collected: 09/23/03 15:55 Category: GW

Toluene -d8 101 88 - 110

4-Bromofluorobenzene 103 86 - 115

Notes and Definitions for this Report:

DATE RUN 09/30/03 11:09:00
ANALYST IM

CONG FACTOR 1
UNITS uq/L

Sample Description: MW-44-1 Lab No: 05C
Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 09/23/03 15:55 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane ND 2.0 ug/L
Ethane ND 4.0 uq/L
Ethene ND 3.0 uq/L

Notes and Definitions for this Report:

DATE RUN 09/30/03
ANALYST STL

CONC FACTOR 1.0
UNITS uq/L

O
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Order # 03-09-A15
10/14/03 16:27 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 Lab No: 06A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 09/23/03 15:05 Category: GW

Page 15

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene
Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide
Carbon Tetrachloride

Chlorobenzene
Chloroethane

Chloroform
Chlorome thane
Dibromochloromethane
1,2-Dibromoethane

1,2-Dibromo-3-Chloropropane
1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene

trans-1,2-Dichloroethene
1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone (MIBK)
Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane

1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride
o-Xylene

m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

17

1.0

ND

ND

ND

2.0 J

ND

ND

11

ND

1.0

ND

ND

ND

me ND

2.4

1.9

3.6

527

211

738

0.68

ND

ND

i ND

0.88
ND

ND
iK) ND

ND

: 6.2

0.8

1.2

5.6

ND

333
6.2

0.94 J

1.9
ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51
0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58
1.3

0.52
1.5

1.1

0.44

0.67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

S

%RECOVERY
97

LIMITS
86 - 118

O .';i O
O <•..' ̂
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Order # 03-09-A15 Page 16
10/14/03 16:27 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 Lab No: 06A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 09/23/03 15:05 Category: GW

Toluene-d8 99_ 88 - 110
4-Bromofluorobenzene 112 86 - 115

Notes and Definitions for this Report:

DATE RUN 09/30/03 11:54:00
ANALYST IM
CONC FACTOR 1
UNITS uq/L

Sample Description: MW-42-1 Lab No: 06C
Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 09/23/03 15:05 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane ND 2.0 uq/L
Ethane ND 4 . 0 uq/L
Ethene ND 3.0 ug/L

Notes and Definitions for this Report:

DATE RUN 09/30/03
ANALYST STL
CONC FACTOR 1.0
UNITS uq/L

40
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Order # 03-09-A15

10/14/03 16:27 TEST RESULTS BY SAMPLE
Page 1

Sample: 02A MW-43-1
Collected: 09/23/03 12:15

Category: GW

Test Description

TPH, Gasoline Range Org.
Result Pet Limit

0.24 0.10

Units By Analyzed Dt/Tm

mg/L IM 09/30/03 12:38

Sample: 02B MW-43-1

Collected: 09/23/03 12:15
Category: GW

Test Description

TPH, Diesel Range Organics
Result Pet Limit

ND 0.10

Units By Analyzed Dt/Tm

mg/L JSH 09/29/03 13:41

Sample: 02D MW-43-1
Collected: 09/23/03 12:15

Category: GW

Test Description

Chemical Oxygen Demand
Total Organic Carbon, Aq

Result
41

9.9

Pet Limit

10
1.0

Units By Analyzed Dt/Tm

mg/L YT 09/26/03 09:30
mg/L EL 09/30/03 18:21

Sample: 02E MW-43-1
Collected: 09/23/03 12:15

Category: GW

Test Description

Ferric Iron - AWWA B407-93
Ferrous Iron
Ion chromatography

Nitrate, Ion Chrom
Nitrite, Ion Chrom
.Sulfate, Ion Chrom

Total Alkalinity-Titration

Result

63
0.3

09/24/03
ND

ND

2.09

93

Det Limit
0.1
0.1

0.06

0.02

0.38

1.0

Units By Analyzed Dt/Tm

mg/L DED 10/14/03 12:00
mg/L GS 10/03/03 14:00

date complete AM
mg/L as N AM

mg/L as N AM

mg/L AM

09/24/03 22:42

09/24/03 22:42
09/24/03 22:42

mg/L as CaCO3 TLC 10/01/03 11:51

Sample: 02F MW-43-1
Collected: 09/23/03 12:15

Category: GW

Test Description

Digestion, Aqueous, 200.2
Iron, ICP

Metals, ICP/OES

Result Pet Limit
10/01/03

63.3
10/03/03

0.009

Units By Analyzed Dt/Tm
date digested EL

mg/L LC
date analyzed

10/01/03 15:30

10/03/03 21:40

Sample: 03A MW-2-1

Collected: 09/23/03 11:10
Category: GW

Test Description
TPH, Gasoline Range Org.

Result
0.23

Pet Limit

0.10

Units By

mg/L IM

Analyzed Dt/Tm

09/30/03 15:32

Sample: 03B MW-2-1

Collected: 09/23/03 11:10
Category: GW

Test Description

TPH, Diesel Range Organics
Result

1.7
Pet Limit

0.50

Units By Analyzed Dt/Tm

mg/L JSH 09/29/03 16:51

O CAR102057



Order # 03-09-A15
10/14/03 16:27 TEST RESULTS BY SAMPLE

Page 2

Sample: 03D MW-2-1

Collected: 09/23/03 11:10
Category: GW

Test Description
Chemical Oxygen Demand

Total Organic Carbon, Aq

Sample: 03E MW-2-1

Collected: 09/23/03 11:10

Result
6700

2049

Pet Limit

10
1.0

Units By Analyzed Dt/Tm

mg/L YT 09/26/03 10:30
mg/L EL 10/08/03 11:47

Category: GW

Test Description

Ferric Iron - AWWA B407-93
Ferrous Iron
Ion chromatography
Nitrate, Ion Chrom

Nitrite, Ion Chrom
Sulfate, Ion Chrom

Total Alkalinity-Titration

Sample: 03F MW-2-1
Collected: 09/23/03 11:10

Result Pet Limit
111
3.0

09/30/03
ND
ND

0.779

2123

0.1
0.1

0.06
0.20
0.38

Units By Analyzed Dt/Tm

mg/L DED 10/14/03 12:00
mg/L GS

date complete AM
mg/L as N AM
mg/L as N AM

mg/L AM

10/03/03 14:00

09/24/03 23:25

09/30/03 20:47
09/24/03 23:25

1.0 mg/L as CaC03 TLC 10/01/03 11:51

Category: GW

Test Description
Digestion, Aqueous, 200.2
Iron, ICP
Metals, ICP/OES

Sample: 05A MW-44-1

Collected: 09/23/03 15:55

Result
10/01/03

180
10/06/03

Pet Limit

0.090

Units By
date digested EL

mg/L LC
date analyzed

Analyzed Dt/Tm
10/01/03 15:30

10/06/03 11:58

Category: GW

Test Description
TPH, Gasoline Range Org.

Sample: 05B MW-44-1
Collected: 09/23/03 15:55

Result
ND

Pet Limit
o.io

Units By Analyzed Dt/Tm
mg/L IM 09/30/03 11:09

Category: GW

Test Description

TPH, Diesel Range Organics

Sample: 05D MW-44-1

Collected: 09/23/03 15:55

Result Pet Limit
ND 0.10

Units By Analyzed Dt/Tm
mg/L JSH 09/29/03 15:16

Category: GW

Test Description
Chemical Oxygen Demand

Total Organic Carbon, Aq

Sample: 05E MW-44-1

Collected: 09/23/03 15:55

Result
155
105

Pet Limit
10
1.0

Units By Analyzed Dt/Tm
mg/L YT 09/26/03 09:30
mg/L EL 09/30/03 18:21

Category: GW

Test Description
Ferric Iron - AWWA B407-93

Result
2.71

Pet Limit
0.1

Units By Analyzed Dt/Tm

mg/L DED 10/14/03 12:00

AR102058



Order # 03-09-A15
10/14/03 16:27 .TEST RESULTS BY SAMPLE

Page 3

Test Description

Ferrous Iron
Ion chromatography

Nitrate, Ion Chrom
Nitrite, Ion Chrom
Sulfate, Ion Chrom

Total Alkalinity-Titration

Sample: 05F MW-44-1

Collected: 09/23/03 15:55

Result
ND

09/24/03
1.87
ND

8.53
67

Det Limit
0.1

0.06

0.02
0.38
1.0

Units By
mg/L GS

date complete AM
mg/L as N AM

mg/L as N AM
mg/L AM

Analyzed Dt/Tm

10/03/03 14:00

09/24/03 23:39
09/24/03 23:39
09/24/03 23:39

mg/L as CaC03 TLC 10/01/03 11:51

Category: GW

Test Description

Digestion, Aqueous, 200.2
Iron, ICP

Metals, ICP/OES

Sample: 06A MW-42-1

Collected: 09/23/03 15:05

Result Det Limit

10/01/03
2.71

10/03/03
0.009

Units BY
date digested EL

mg/L LC

date analyzed

Analyzed Dt/Tm

10/01/03 15:30
10/03/03 21:55

Category: GW

Test Description

TPH, Gasoline Range Org.

Sample: 06B MW-42-1

Collected: 09/23/03 15:05

Result
0.80

Det Limit

0.10

Units By Analyzed Dt/Tm

mg/L ROM 10/02/03 14:20

Category: GW

Test Description
TPH, Diesel Range Organics

Sample: 06D MW-42-1

Collected: 09/23/03 15:05

Result Det Limit
ND 0.10

Units By Analyzed Dt/Tm
mg/L JSH 09/29/03 16:04

Category: GW

Test Description
Chemical Oxygen Demand

Total Organic Carbon, Aq

Sample: 06E MW-42-1

Collected: 09/23/03 15:05

Result
331

148

Det Limit
10

1.0

Units By Analyzed Dt/Tm
mg/L YT 09/26/03 10:30

mg/L EL 09/30/03 18:21

Category: GW

Test Description
Ferric Iron - AWWA B407-93

Ferrous Iron
Ion chromatography

Nitrate, Ion Chrom
Nitrite, Ion Chrom
Sulfate, Ion Chrom
Total Alkalinity-Titration

Sample: 06F MW-42-1
Collected: 09/23/03 15:05

Result

0.18

ND
09/24/03

1.99
ND

18.1
238

Det Limit
0.1
0.1

0.06

0.02
0.38
1.0

Units By Analyzed Dt/Tm

mg/L DED 10/14/03 12:00
mg/L GS 10/03/03 14:00

date complete AM
mg/L as N AM

mg/L as N AM
mg/L AM

09/24/03 23:53
09/24/03 23:53
09/24/03 23:53

mg/L as CaC03 TLC 10/01/03 11:51

Category: GW

Test Description
Digestion, Aqueous, 200.2

Result Det Limit Units By Analyzed Dt/Tm
10/01/03 date digested EL 10/01/03 15:30

AR102059



Order # 03-09-A15 Page 4

10/14/03 16:27 TEST RESULTS BY SAMPLE '

Test Description Result Pet Limit Units By Analyzed Dt/Tm

Iron, ICP . 0.181 0.009 mg/L LC 10/03/03 21:59

Metals, ICP/OES 10/03/03 date analyzed

368AR102060



A ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road
Newark, Delaware 19702
302-266-9121 • 454-8720 (FAX)
WWW.ATLANTICCOASTLABS.COM

REPORT OF ANALYSIS

Rosengarten, Smith & Assoc.

2222 Western Trails Blvd.

Suite 300

Austin, TX 78745

Attn: Mr. Charles Montero
Invoice Number: 104368

Order tf: 03-10-992

Date: 12/11/03 12:04

Work ID: GE Elkton Railcar

Date Received: 10/22/03

Date Completed: 11/17/03

Client Code: RSA

SAMPLE IDENTIFICATION

Sample
Number

Sample
Description

Sample
Number

Sample
Description

01

02

03

trip blank

MW-43-1
MW-2-1

04 equipment blank
05 MW-44-1

06 MW-42-1

This cover page is an integral part of the analytical report.

Laboratory Certifications: DE DE00011 PA 68-335
MD 138 NJ DE568

Certified By
Warren Van Arsdall

231
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GLOSSARY OF DATA QUALIFIER CODES (ORGANIC)

B = Not detected substantially above the level reported in laboratory or field blanks

J = Analyte present. Reported Value may not be accurate or precise

E = Analyte present, exceeds calibration range

U = Analyte analyzed for, undetected.

N = Tentative Identification. Consider present. Special methods may be needed to
confirm its presence or absence hi future sampling efforts.

AR102062



Case Narrative

ACL Order Number 0310992

Overview:

A set of 6 samples was received from Rosengarten, Smith and Associates and is identified as
0310992. 0310992 consisted of four (4) samples, one (1) trip blank and one (1) equipment
blank.

Matrix Spike/Matrix Spike Duplicates were analyzed at a frequency of 1 per ten samples.
MS/MSD samples for this sample set includes 0310992-06 and 0310992-02DL lOx.

Samples were received preserved, cooled to 4° C. The hold time for the samples was
fourteen days for aromatic compounds and fourteen days for halogenated compounds. Ice
was present in the cooler at time of receipt.

Samples were analyzed by Method 8260B and Method 8000B from SW-846, Test Methods
for Evaluating Solid Waste. A 25 mL volume was used for analysis.

Summary:

All samples were analyzed within the prescribed hold time.

The following is a summary of contaminants found in the method blank(s) analyzed with this
set of samples.

Date Comments

10/23/03 01:11 None
10/25/03 09:09 None
10/27/03 23:41 None

The instrument performance was acceptable as indicated by the tune report for 4-
bromofluorobenzene.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 10/22/03 except for 2-hexanone. A linear regression curve fit (not forced through 0) was
used for this compound.

4
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Case Narrative
ACL Order Number 0310992 (Continued)

The average RRF for all compounds was less than 15% for the initial calibration performed
on 10/27/03 except for 4-methyl-2-pentanone, 2-hexanone, bromoform and l,2-dibromo-3-
chloropropane. A linear regression curve fit (not forced through 0) was used for these
compounds.

The acceptance criteria for the System Performance Check Compounds and Continuing
Calibration Compounds was met for continuing calibration check standards.

The surrogate recoveries were within the acceptable limits in all samples analyzed with the
following exceptions: 0310992-02 analyzed on 10/25/03 failed SMC2 and was re-analyzed
on 10/27/03 with all SMC's acceptable.

The results of the MS/MSD were all within the acceptance limits with the exception of
0310992-06MSD that failed trichloroethene recovery due to ambient level of trichloroethene
in sample. 0310992-02DLMS lOx and 0310992-02DLMSD lOx failed chlorobenzene
recovery due to ambient level of chlorobenzene in sample.

The internal standard areas were all within the acceptance criteria.

The percent recoveries for the analytes in the Laboratory Control Sample were within
acceptable limits.

Major Issues:

None

Minor Issues:

0310992-02:
2-butanone and chlorobenzene exceeded the calibration range. Sample was diluted at
lOx and re-analyzed on 10/27/03. This sample dilution was insufficient to get
chlorobenzene inside the calibration range. This result was reported due to no sample
vials left for an additional dilution analysis.

AR102064



Case Narrative
ACL Order Number 0310992 (Continued)

0310992-03:
2-Butanone and chlorobenzene exceeded the calibration range. Sample was diluted
and re-analyzed on 10/27/03.

0310992-05:
Sample was re-analyzed on 10/27/03 due to possible carryover from previous sample.

0310992-06:
Trichloroethene and cis-l,2-dichloroethene exceeded the calibration range. Sample
was diluted and re-analyzed on 10/27/03.

6
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ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road
Newark. Delaware 19702
302-266-9121 • 454-8720 (FAX)
WWW.ATLANTICCOASTLABS.COM

REPORT OF ANALYSIS

Rosengarten, Smith & Assoc.
2222 Western Trails Blvd.
Suite 300
Austin, TX 78745

Attn: Mr. Charles Montero

Invoice Number: 104368

Order #: 03-10-992
Date: 11/18/03 12:50
Work ID: GE Elkton Railcar

Date Received: 10/22/03

Date Completed: 11/17/03
Client Code: RSA

SAMPLE. IDENTIFICATION

Sample
Number

Sample

Description
Sample
Number

Sample
Description

01

02

03

trip blank

MW-43-1
MW-2-1

04 equipment blank

05 MW-44-1 •
06 MW-42-1

This cover page is an integral part of the analytical report.
Laboratory Certifications: DE DE00011 PA 68-335

MD 138 NJ DE568

Certified By
Warren Van Arsdall

333
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Case Narrative

ACL Order Number 0310992

Overview:

A set of 6 samples was received from Rosengarten, Smith and Associates and is identified as
0310992 consisting of 4 samples, 1 trip blank and 1 equipment blank.

Samples were received preserved, cooled to 4° C. Ice was present in the cooler at time of
receipt. The temperature at time of receipt was 1° C.

Summary:

Gasoline Range Organics

All samples were analyzed within the prescribed hold time.

Analysis was performed by modified EPA 8015 using P/T GC-MS.

Method Blank was non-detected with an MDL of 0.10 mg/L.

Laboratory Control Sample recovery was acceptable.

All surrogate recoveries were acceptable.

Diesel Range Organics

All samples were analyzed within the prescribed hold time.

Analysis was performed by modified EPA 8015 (modified).

Method Blank was non-detected with an MDL of 0.10 mg/L.

Laboratory Control Sample recovery was acceptable.

All surrogate recoveries were acceptable.

Internal standard responses were acceptable.

Insufficient sample for MS/MSD.

AR102067



Case Narrative

ACL Order Number 0310992 (Continued)

Methane. Ethane. Ethene - Subcontracted

Subcontractor data package enclosed.

Ion Chromatographv

Sample 0310992-02 was initially analyzed on 10/22/03 without a dilution. Due to
chromatography, the sample was re-analyzed on 10/27/03 at a 1 Ox and for nitrite. Sample
0310992-03 was initially analyzed on 10/22/03 without a dilution. Due to chromatography,
the sample was re-analyzed on 10/27/03 at a 1 Ox and for nitrite.

Continuing calibration verifications were all acceptable.

Laboratory Control Sample was acceptable

0310925-02A Duplicate/Matrix Spike was acceptable for all analytes with the exception of
nitrate and sulfate. Laboratory fortified blank was acceptable for all analytes.

0310947-08 Duplicate/Matrix Spike was acceptable.

Metals Analysis (Total Iron) - EPA6010

Quality Control Sample (QC 19) was acceptable.

Interference A and Interference AB was acceptable.

Initial Laboratory Performance Check was acceptable.

Laboratory Fortified Blank was acceptable.

Matrix Spike/Matrix Spike Duplicate was acceptable.

Alkalinity. Total - Standard Methods 2320B. 19th Edition

Laboratory Blank was acceptable.

Laboratory Fortified Blanks were acceptable.

Laboratory duplicates were acceptable.

4AR102068



Case Narrative

ACL Order Number 0310992 (Continued)

Total Organic Carbon - EPA 9060

Laboratory Blanks were acceptable.

Laboratory Fortified Blanks were acceptable.

Laboratory duplicates were acceptable.

Matrix spikes were acceptable.

Chemical Oxygen Demand - EPA 410.4

Method Blank was acceptable.

Laboratory Fortified Blanks were acceptable.

Sample duplicates were acceptable.

Matrix spikes were acceptable.

AR102069



Order tt 03-10-992

12/11/03 12:04
Page 18

TEST METHODOLOGIES

Digestion Method 200.2

Iron (Fe) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)
Wastewater & drinking water EPA (1983) Method 200.7

RCRA TCLP & groundwater SW 846 Method 6010

Solids SW 846 Method 6010

ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)

Wastewater & drinking water EPA Method 200.7

RCRA TCLP & groundwater SW 846 Method 6010

Solids SW 846 Method 6010

Chemical Oxygen Demand

Total Organic Carbon, Aqueous

EPA Method 410.4 (manual colorimetric)

EPA Method 415.1

SW-846 Method 9060

Total Petroluem Hydrocarbons, Diesel Range Organics

SW-846, Method 8015, GC/FID (modified)

Total Petroleum Hydrocarbons-Gasoline Range Organics (TPH/GRO)

SW-846 Method 8015 (modified)

Volatile Organics by GC/MS (aqueous)

SW846 Method 8260B (purge & trap, capillary column GC/MS)

Total Alkalinity

Nitrite, Ion Chromatography

Drinking water, wastewater

Groundwater, RCRA wastes

Nitrate, Ion Chromatography

Drinking water, wastewater
Groundwater, RCRA wastes

SM 2320B (titrimetric)

Method 300.0

SW-846 Method 9056

Method 300.0
SW-846 Method 9056

Sulfate, Ion Chromatography

Drinking water, wastewater

Groundwater, RCRA wastes

Method 300.0

SW-846 Method 9056

248AR102070



CHAIN OF CUSTODY RECORD
PROJECT NAME Q<r??AT C ̂ 0 ~ <-r|

C O M P A N Y f Z
ADDRESS i.

/
-r A

o
ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road
N e w a r k , Delaware 19702
302-266-9121 • 454-8720 (FAX)

PHONE (517- )

SAMPLED BY

SIGNATURE

PRINT NAME

SAMPLE COLLECTION FEE:

QUOTED PRICE:

SAMPLE LOCATION
B SAMPLE

SIZE G/P
PRESERVATIVE

-7-1-
COMMENTS

\/ L/ I/ A i/1 r

\/
IMi.W v/ IX"

., u
HC.LIMk I/

: Relinquished by:

(A
Date /Time Received by: Relinquished by: Date /Time Received by: /

.^'Relinquished by: Date/Time Received by: Relinquished by: Date /Time Received for Laboratory by:

Method of Shipment iRemarks:' . • YES NO
Samples Iced | | PH

Samples Preserved | | | |

REPORT

AR102071



Order # 03-10-992

12/11/03 12:.04 TEST RESULTS BY SAMPLE
Page 6

Sample Description: trip blank Lab No: 01A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 10/21/03 Category: GW
Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform
Bromomethane

2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform
Chloromethane

Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane
1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene

trans-1,2-Dichloroethene
1,2-Dichloroethene, total
Dichloromethane (MeC12)

1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane

1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride
o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE
Dibromofluoromethane

ND 3 .8
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

me ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

i ND

ND
ND

ND
.K) ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62
0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55
0.62

0.56

0.49

0.58
1.3

0.52
1.5

1.1

0.44

0.67

0.64

0.59
0.57

0.65

0.55
1 .1

1.2

0.48

s

% RECOVERY
103

LIMITS
86 - 118

236AR102072



Order # 03-10-992 Page 7

12/11/03 12:04 TEST RESULTS BY SAMPLE

Sample Description: trip blank Lab No: 01A

Test Description: GC/MS Volatiles;SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 10/21/03 Category: GW

Toluene-d8 88 88_ - 110

4-Bromof luorobenzene 90 86 - 115

Notes and Definitions for this Report:

DATE RUN 10/25/03 09:53:00
ANALYST IM

CONG FACTOR 1

UNITS uq/L

23
AR102073



Order # 03-10-992
12/11/03 12:04 TEST RESULTS BY SAMPLE

Page 8

Sample Description: MW-43-1 Lab No: 02A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 10/21/03 11:40 Category: GW
Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane

2-Butanone (MEK)
Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane

Dibromochloromethane

1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane
1,2-Dichloroethane

1,1-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane

cis-1, 3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone i
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1, 2-Trichloroethane

1,1,1-Trichloroethane
Trichloroethene

Vinyl Chloride
o-Xylene

m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE
Dibromofluoromethane

84

11

ND

ND

ND

378
ND

ND

539
ND

ND

ND

ND

ND

me ND
ND

0.9

ND

ND

0.6

0.6 J
ND

ND

ND

i ND

ND
ND

ND
.K) ND

ND

0.9
ND

ND
ND

ND

ND

ND
ND

ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58
1.3

0.52
•1.5

1.1
0.44
0.67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

s

%RECOVERY
114

LIMITS
86 - 118

233AR102074



Order # 03-10-992

12/11/03 12:04
Page 9

TEST RESULTS BY SAMPLE

Sample Description: MW-43-1 Lab No: 02A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 845 8260 Test Code: V_RSAA
Collected: 10/21/03 11:40 Category: GW

Toluene-d8
4-Bromofluorobenzene

100 88 110

101 86 115

Notes and Definitions for this Report:

DATE RUN 10/28/03 02:41:00

ANALYST ROM
CONG FACTOR 1

UNITS uq/L

Sample Description: MW-43-1 Lab No: 02C
Test Description: methane,ethane,ethene Method:

Collected: 10/21/03 11:40 Category: GW
Test Code: S GAS

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane
Ethane
Ethene

170 2.0
ND 4.0

ND 3.0

Notes and Definitions for this Report:

DATE RUN
ANALYST STL

CONC FACTOR
UNITS

10/31/03

uq/L

239AR102075



Order # 03-10-992

12/11/03 12:04 TEST RESULTS BY SAMPLE

Sample Description: MW-2-1 Lab No: 03A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 10/21/03 10:40 Category: GW

Page 10

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane

2-Butanone (MEK)

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

Dibromochloromethane

1, 2-Dibromoethane

1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane

1,l-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloroethene, total

Dichloromethane (MeC12)

1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

Ethylbenzene
2-Hexanone

IsopropyIbenzene

4-Methyl-2-Pentanone

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,1,2-Trichloroethane

1,1,1-Trichloroethane

Trichloroethene

Vinyl Chloride

o-Xylene
m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

74 3.8

7.2

ND

ND

ND

289

ND

ND

433
ND

ND

ND

ND

ND

me ND
ND

0.7

ND

0.9

0.9

1.8

ND

ND

ND

i ND

ND
ND

ND
IK) ND

ND

: 2.8

ND

ND

1.1

ND

ND

ND
ND

ND

ND

0.63

0.55
0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65

0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58
1.3

0.52
1.5

1.1

0.44

0.67

0.64

0.59
0.57

0.65

0.55

1.1

1.2

0.48

S

% RECOVERY

99
LIMITS

86 - 118

240
AR102076



Order # 03-10-992 Page 11

12/11/03 12:04 TEST RESULTS BY SAMPLE

Sample Description: MW-2-1 Lab No: 03A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 10/21/03 10:40 Category: GW

Toluene-d8 8_9 88. - 110
4-Bromofluorobenzene 91 - 86 - 115

Notes and Definitions for this Report:

DATE RUN 10/25/03 12:11:00

ANALYST IM
CONC FACTOR 1

UNITS ug/L

Sample Description: MW-2-1 Lab No: 03C
Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 10/21/03 10:40 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane 34. 2.0
Ethane ND 4 . 0
Ethene ND . 3.0

Notes and Definitions for this Report:

DATE RUN 10/31/03
ANALYST STL
CONC FACTOR 1

UNITS ' ug/L

241AR102077



Order # 03-10-992

12/11/03 12:04 TEST RESULTS BY SAMPLE
Page 12

Sample Description: equipment blank Lab No: 04A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 10/21/03 11:10 Category: GW

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform
Bromome thane
2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride

Chlorobenzene

Chloroethane
Chloroform

Chloromethane
Dibromochloromethane

1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane
1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total

Dichloromethane (MeC12)
1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

IsopropyIbenz ene
4-Methyl-2-Pentanone (MIBK)

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane

1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride
o-Xylene

m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE
Dibromofluoromethane

ND 3.8

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

' ND

ine ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

: ND

ND
ND

ND
K) ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.63

0.55

0.53

2.3
2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65

0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58

1.3

0.52

1.5

1.1

0.44

0.67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

s

%RECOVERY

103

LIMITS

86 - 118

24o
AR102078



Order # 03-10-992 Page 13

12/11/03 12:04 TEST RESULTS BY SAMPLE

Sample Description: equipment blank Lab No: 04A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 10/21/03 11:10 Category: GW

Toluene-dS 88 8_8 - 110

4-Bromofluorobenzene 86 86 - 115

Notes and Definitions for this Report:

DATE RUN 10/25/03 10:38:00

ANALYST IM
CONG FACTOR 1

UNITS ug/L

243AR102079



Order # 03-10-992

12/11/03 12:04 TEST RESULTS BY SAMPLE

Page 14

Sample Description: MW-44-1 Lab No: 05A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 10/21/03 15:45 Category: GW

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone (MEK)

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Ch1orome t hane

Dibromochloromethane

1,2-Dibromoethane

1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane

1,1-Dichloroethane

1,1-Dichloroethene
cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloroethene, total

Dichloromethane (MeC12)

1,2-Dichloropropane

c i s-1,3 -Dichloropropene

trans-1,3-Dichloropropene

Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone (

Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene

1,1,2-Trichloroethane

1,1,1-Trichloroethane

Trichloroethene

Vinyl Chloride

o-Xylene

m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

' SURROGATE

Dibromofluoromethane

11
ND

ND

ND

ND

ND

ND

ND

0.9

ND

1.1
ND

ND

ND

ne ND

1.0

ND

ND

2.6
0.8

3.4

ND

ND

ND

ND

ND
ND

ND
K) ND

ND

16
ND

ND

ND

ND

5.3

ND

ND

ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58
1.3

0.52

1.5
1.1

0.44
0.67

0.64

0.59

0.57

0:65

0.55

1.1

1.2
0.48

S

%RECOVERY

114
LIMITS

86 - 118

244
AR102080



Order # 03-10-992 Page 15

12/11/03 12:04 TEST RESULTS BY SAMPLE

Sample Description: MW-44-1 Lab No: 05A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 10/21/03 15:45 Category: GW

Toluene-d8 100 88 - 110
4-Bromofluorobenzene 97 86 - 115

Notes and Definitions for this Report:

DATE RUN 10/28/03 00:26:00
ANALYST ROM

CONC FACTOR 1

UNITS ug/L

Sample Description: MW-44-1 Lab No: 05C

Test Description: methane,ethane,ethene Method: Test Code: S_GAS
Collected: 10/21/03 15:45 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane ND 2 . 0
Ethane ND 4 . 0
Ethene ND 3.0

Notes and Definitions for this Report:

DATE RUN 10/31/03
ANALYST STL

CONC FACTOR 1

UNITS ug/L

245
AR102081



Order # 03-10-992

12/11/03 12:04 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 Lab No: 06A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 10/21/03 14:50 Category: GW

Page 16

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene

Bromodichloromethane
Bromoform

Bromomethane

2-Butanone (MEK)

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane
Chloroform

Chloromethane

Dibromochloromethane
1,2-Dibromoethane

1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene
trans-1,2-Dichloroethene

1,2-Dichloroethene, total

Dichloromethane (MeC12)

1,2-Dichloropropane
cis-1,3-Dichloropropene

trans -1,3-Dichloropropene

Ethylbenzene
2-Hexanone

Isopropylbenzene

4-Methyl-2-Pentanone (MIBK)

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene
Toluene

1,1,2-Trichloroethane

1,1,1-Trichloroethane

Trichloroethene

Vinyl Chloride

o-Xylene

m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

13

0.5 J

ND

ND

ND

ND

ND

ND

8.1

ND

0.9

ND
ND

ND

me ND
1.2

ND

0.8

70

24

94

ND

ND

ND

: ND

ND
ND

ND
IK) ND

ND

i 3.8

ND

ND

1.6
ND

57

1.2

ND

0.8 J

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51
0.52

0.60

0.55

0.65

0.57

0.55

0.59

1.1

0.55
0.62

0.56

0.49

0.58
1.3

0.52

1.5

1.1

0.44
0.67

0.64

0.59
0.57

0.65

0.55

1.1

1.2

0.48

S

%RECOVERY

100
LIMITS
86 - 118

246AR102082



Order # 03-10-992 Page 17
12/11/03 12:04 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 Lab No: 06A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 10/21/03 14:50 Category: GW

Toluene-d8 89_ 8_8 - 110
4-Bromofluorobenzene 88 86 - 115

Notes and Definitions for this Report:

DATE RUN 10/25/03 13:41:00

ANALYST IM

CONC FACTOR 1
UNITS . ug/L

Sample Description: MW-42-1 Lab No: 06C
Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 10/21/03 14:50 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane ND 2. 0

Ethane ND 4 . 0

Ethene ND 3.0

Notes and Definitions for this Report:

DATE RUN 10/31/03
ANALYST STL

CONC FACTOR 1
UNITS uq/L

AR102083



Order # 03-10-992

12/11/03 12:04 TEST RESULTS BY SAMPLE

Page 2

Sample: 02A MW-43-1

Collected: 10/21/03 11:40

Test Description

TPH, Gasoline Range Org.

Result

0.41

Pet Limit

0.10

Category: GW

Units By

mg/L IM

Analyzed Dt/Tm

10/25/03 11:25

Sample: 02B MW-43-1

Collected: 10/21/03 11:40

Test Description

TPH, Diesel Range Organics

Result Pet Limit

ND 0.10

Category: GW

Units By Analyzed Dt/Tm

mg/L JSH 10/24/03 20:30

Sample: 02D MW-43-1

Collected: 10/21/03 11:40

Test Description

Chemical Oxygen Demand

Total Organic Carbon, Aq

Result Det Limit

1920

681

10

20

Category: GW

Units By Analyzed Dt/Tm

mg/L YT 10/24/03 09:45

mg/L EL 11/07/03 15:13

Sample: 02E MW-43-1

Collected: 10/21/03 11:40

Test Description

Ferric Iron - AWWA B407-93

Ferrous Iron
Ion chromatography

Nitrate, Ion Chrom

Nitrite, Ion Chrom

Sulfate, Ion Chrom
Total Alkalinity-Titration

Result Det Limit

130

10

10/28/03

ND

ND

2.57

568

0.1

0.1

0.06

0.20

0.38

Category: GW

Units By Analyzed Dt/Tm

mg/L WV

mg/L GS

date complete WV

mg/L as N AM

mg/L as N WV

mg/L AM

11/12/03

10/31/03 14:00

10/22/03 22:28

10/28/03 01:33

10/22/03 22:28

1.0 mg/L as CaC03 TLC 10/28/03 13:28

Sample: 02F MW-43-1
Collected: 10/21/03 11:40

Test Description

Digestion, Aqueous, 200.2

Iron, ICP

Metals, ICP/OES

Result Det Limit

10/28/03

140

11/05/03

0.009

Category: GW

Units By Analyzed Dt/Tm

date digested MKB 10/28/03 10:30

mg/L LC 11/05/03 10:11
date analyzed

Sample: 03A MH-2-1

Collected: 10/21/03 10:40

Test Description
TPH, Gasoline Range Org.

Result

0.30

Det Limit

0.10

Category: GW

Units By

mg/L IM

Analyzed Dt/Tm

10/25/03 12:11

Sample: 03B MW-2-1

Collected: 10/21/03 10:40

Category: GW

Test Description

TPH, Diesel Range Organics

Result

0.61

Det Limit

0.10

Units By Analyzed Dt/Tm

mg/L JSH 10/24/03 21:17

AR102084



Order ft 03-10-992
12/11/03 12:04 TEST RESULTS BY SAMPLE

Page 3

Sample: 03D MW-2-1
Collected: 10/21/03 10:40

Category: GW

Test Description

Chemical Oxygen Demand
Total Organic Carbon, Aq

Sample: 03E MW-2-1

Collected: 10/21/03 10:40

Result Det Limit

6980
3880

10

100

Units By Analyzed Dt/Tm

mg/L YT 10/24/03 09:45

mg/L EL 10/27/03 14:41

Category: GW

Test Description
Ferric Iron - AWWA B407-93
Ferrous Iron

Ion chromatography
Nitrate, Ion Chrom

Nitrite, Ion Chrom
Sulfate, Ion Chrom
Total Alkalinity-Titration

Sample: 03F MW-2-1

Collected: 10/21/03 10:40

Test Description
Digestion, Aqueous, 200.2
Iron, ICP

Metals, ICP/OES

Sample: 05A MW-44-1

Collected: 10/21/03 15:45

Result Det Limit Units By Analyzed Dt/Tm
139

90

10/28/03
ND

ND

12.4

2982

0.1

0.1

0.06

0.20

0.38

mg/L WV

mg/L GS

date complete WV
mg/L as N WV

mg/L as N WV

mg/L WV

11/12/03
10/31/03 14:00

10/28/03 02:02
10/28/03 02:02

10/28/03 02:02

1.0 mg/L as CaC03 TLC 10/28/03 13:28

Category: GW

Result Det Limit Units By Analyzed Dt/Tm

10/28/03 date digested MKB 10/28/03 10:30
229 0.090 mg/L LC 11/05/03 10:15

11/05/03 date analyzed

Category: GW

Test Description
TPH, Gasoline Range Org.

Sample: 05B MW-44-1
Collected: 10/21/03 15:45

Result Det Limit
ND 0.10

Units By Analyzed Dt/Tm
mg/L IM 10/25/03 12:58

Category: GW

Test Description
TPH, Diesel Range Organics

Sample: 05D MW-44-1
Collected: 10/21/03 15:45

Result Det Limit
ND 0.10

Units By Analyzed Dt/Tm
mg/L JSH 10/24/03 22:08

Category: GW

Test Description
Chemical Oxygen Demand
Total Organic Carbon, Aq

Sample: 05E MW-44-1
Collected: 10/21/03 14:55

Result Det Limit
44 10

28 1.0

Units By Analyzed Dt/Tm
mg/L YT 10/24/03 08:05
mg/L EL 10/27/03 14:41

Category: GW

Test Description

Ferric Iron - AWWA B407-93

Result Det Limit

1.46 0.1

Units By Analyzed Dt/Tm

mg/L WV 11/12/03

233AR102085



Order # 03-10-992

12/11/03 12:04

Test Description

Ferrous Iron

Ion chromatography

Nitrate, Ion Chrom
Nitrite, Ion Chrom
Sulfate, Ion Chrom
Total Alkalinity-Titration

Sample: 05F MW-44-1

Collected: 10/21/03 14:55

Test Description

Digestion, Aqueous, 200.2

Iron, ICP
Metals, ICP/OES

Sample: 06A MW-42-1
Collected: 10/21/03 14:50

Test Description
TPH, Gasoline Range Org.

Sample: 06B MW-42-1

Collected: 10/21/03 14:50

Page 4
TEST RESULTS BY SAMPLE

Result Pet Limit

ND 0.1
10/22/03

1.87 0.06
ND 0.02

6.51 0.38
.on 63 1.0

Units

mg/L
date complete

mg/L as N

mg/L as N

mg/L

mg/L as CaCO3

iy.
GS
AM
AM
AM
AM
TLC

Category :
15

Result Det Limit
2 10/28/03

1.46 0.009
11/04/03

Units

date digested
mg/L

date analyzed

ly.
MKB
LC

Category:
;o

Result Det Limit
0.12 0.10

Units
mg/L

By
IM

Analyzed

10/31/03

10/22/03

10/22/03
10/22/03
10/28/03

GW

Analyzed

10/28/03
11/04/03

GW

Analyzed

10/25/03

Dt/Tm

14

22
22
22
13

:00

:56
:56
:56

:28

Dt/Tm

10
19

:30

:29

Dt/Tm

13 :41

Category: GW

Test Description
TPH, Diesel Range Organics

Sample: 06D MW-42-1
Collected: 10/21/03 14:50

Result Det Limit
ND 0.10

Units By Analyzed Dt/Tm

mg/L JSH 10/24/03 22:52

Category: GW

Test Description
Chemical Oxygen Demand

Total Organic Carbon, Aq

Sample: 06E MW-42-1

Collected: 10/21/03 14:50

Result
279
102

Det Limit
10
1.0

Units By Analyzed Dt/Tm
mg/L YT 10/24/03 09:45

mg/L EL 10/27/03 14:41

Category: GW

Test Description
Ferric Iron - AWWA B407-93
Ferrous Iron
Ion chromatography

Nitrate, Ion Chrom

Nitrite, Ion Chrom
Sulfate, Ion Chrom
Total Alkalinity-Titration

Result Det Limit Units By Analyzed Dt/Tm
1.22

ND

10/22/03
2.01

ND

13 .6

226

0.1

0 .1

0 . 0 6

0 . 0 2

0.38

1.0

mg/L WV
mg/L GS

date complete AM
mg/L as N AM
mg/L as N AM

mg/L AM

11/12/03

10/31/03 14:00

10/22/03 23:10
10/22/03 23:10
10/22/03 23:10

mg/L as CaC03 TLC 10/28/03 13:28

Sample: 06F MW-42-1
Collected: 10/21/03 14:50

Category: GW

Test Description
Digestion, Aqueous, 200.2

Result Det Limit Units By Analyzed Dt/Tm
10/28/03 date digested MKB 10/28/03 10:30

234AR102086



Order # 03-10-992 Page 5

12/11/03 12:04 TEST RESULTS BY SAMPLE

Test Description Result Pet Limit Units By Analyzed Dt/Tm

Iron, ICP 1.22 0.009 mg/L LC 11/04/03 19:32
Metals, ICP/OES 11/04/03 date analyzed

235AR102087



Order # 03-10-992 Page 19

12/11/03 12:04 REPORT COMMENTS

PROJECT NOTES

1. 0310992-02e and 0310992-03e had to be reanalyzed with dilutions due to
interferences in the analysis for nitrite-N. 0310992-03e was reanalyzed
with a matrix spike to determine retention times since the original analysis

had potential retention time problems.

243
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ATLANTIC COAST
Laboratories, Incorporated

630 Churchmans Road
Newark. Delaware 19702
302-266-912! • 454-8720 (FAX)
WWW.ATLANTICCOASTLABS.COM

REPORT OF ANALYSIS

Rosengarten, Smith & Assoc.

2222 Western Trails Blvd.

Suite 300

Austin, TX 78745
Attn: Mr. Charles Montero

Invoice Number: 104908

Order #: 03-11-939

Date: 12/26/03 12:08
Work ID: GE Railcar monthly groundwtr

Date Received: 11/21/03
Date Completed: 12/24/03
Client Code: RSA

SAMPLE IDENTIFICATION

Sample

Number

Sample
Description

Sample
Number

Sample
Description

01

02

03

trip blank

MW-43-1
MW-2-1

04 equipment blank
05 MW-44-1

06 MW-42-1

This cover page is an integral part of the analytical report.
Laboratory Certifications: DE DE00011 PA 68-335

MD 138 NJ DE568

Certified By
Warren Van Arsdall

281
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GLOSSARY OF DATA QUALIFIER CODES (ORGANIC)

B = Not detected substantially above the level reported in laboratory or field blanks

J = Analyte present. Reported Value may not be accurate or precise

E = Analyte present, exceeds calibration range

U = Analyte analyzed for, undetected.

N = Tentative Identification. Consider present. Special methods may be needed to
confirm its presence or absence in future sampling efforts.

AR102090



Case Narrative

ACL Order Number 0311939

Overview:

A set of 6 samples was received from Rosengarten, Smith and Associates and is identified as
0311939. 0311939 consisted of four (4) samples, one (1) trip blank and one (1) equipment
blank.

Matrix Spike/Matrix Spike Duplicates were analyzed at a frequency of 1 per ten samples.
MS/MSD samples for this sample set includes 0311939-03, 0311939-06DL lOx and
0311939-03DL20x.

Samples were received preserved, cooled to 4° C. The hold time for the samples was
fourteen days for aromatic compounds and fourteen days for halogenated compounds. Ice
was present in the cooler at time of receipt.

Samples were analyzed by Method 8260B and Method 8000B from SW-846, Test Methods
for Evaluating Solid Waste. A 25 mL volume was used for analysis.

Summary:

All samples were analyzed within the prescribed hold time.

The following is a summary of contaminants found in the method blank(s) analyzed with this
set of samples.

Date Comments

11/28/03 08:25 None
12/04/0311:33 None
12/09/0301:02 None

The instrument performance was acceptable as indicated by the tune report for 4-
bromofluorobenzene.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 11/26/03 except for 2-hexanone. A linear regression curve fit (not forced through 0) was
used for this compound.

4
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Case Narrative
ACL Order Number 0311939 (Continued)

The average RRF for all compounds was less than 15% for the initial calibration performed
on 12/04/03.

The average RRF for all compounds was less than 15% for the initial calibration performed
on 12/08/03 except for 2-hexanone and chlorobenzene. A linear regression curve fit (not
forced through 0) was used for these compounds.

The acceptance criteria for the System Performance Check Compounds and Continuing
Calibration Compounds was met for continuing calibration check standards.

The surrogate recoveries were within the acceptable limits hi all samples analyzed with the
following exceptions: 03111939-04 analyzed on 11/28/03 failed SMC3 and was re-analyzed
on 12/04/03 with all SMC's acceptable.

The results of the MS/MSD were all within the acceptance limits with the exception of
0311393-03DLMS 25x and 0311393-03DLMSD 25x that failed chlorobenzene recovery due
to high level of chlorobenzene in sample. 0311393-03DLMS 25x and 0311393-03DLMSD
20x failed chlorobenzene recovery due to high level of chlorobenzene hi sample.

The internal standard areas were all within the acceptance criteria.

The percent recoveries for the analytes in the Laboratory Control Sample were within
acceptable limits.

Major Issues:

None

Minor Issues:

0311939-06:
trans-1,2-dichlorethene, cis-l,2-dichlorethene and trichloroethene exceeded the
calibration range. Sample was diluted at lOx and re-analyzed on 12/04/03.

AR102092



Case Narrative
ACL Order Number 0311939 (Continued)

0311939-06DL5x:
cis-l,2-dichlorethene and trichloroethene exceeded the calibration range. Sample

was diluted at lOx and re-analyzed on 12/04/03.

0311939-02:
Sample was re-analyzed on 12/04/03 due to possible carryover from previous sample.

0311939-02DL20x:
Sample was re-analyzed on 12/04/03 due to possible carryover from previous sample.

0311939-03:
chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 12/04/03.

0311939-03DL25x:
Sample was re-analyzed on 12/04/03 due to possible carryover from previous sample.

0311939-02DL10x:
chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 12/08/03.

0311939-03DL10x:
chlorobenzene exceeded the calibration range. Sample was diluted and re-analyzed
on 12/08/03.

AR102093



Order # 03-11-939
12/26/03 11:59

Page 17

TEST METHODOLOGIES

Digestion Method 200.2

Iron (Fe) - ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)

Wastewater & drinking water EPA (1983) Method 200.7
RCRA TCLP & groundwater SW 846 Method 6010

Solids SW 846 Method 6010

ICP (Inductively Coupled Argon Plasma Emission Spectroscopy)

Wastewater & drinking water EPA Method 200.7
RCRA TCLP & groundwater
Solids

SW 846 Method 6010

SW 846 Method 6010

Chemical Oxygen Demand

Total Organic Carbon, Aqueous

EPA Method 410.4 (manual colorimetric)

EPA Method 415.1
SW-846 Method 9060

Total Petroluem Hydrocarbons, Diesel Range Organics

SW-846, Method 8015, GC/FID (modified)

Total Petroleum Hydrocarbons-Gasoline Range Organics (TPH/GRO)
SW-846 Method 8015 (modified)

Volatile Organics by GC/MS (aqueous)

SW846 Method 8260B (purge & trap, capillary column GC/MS)

Total Alkalinity

Nitrite, Ion Chromatography
Drinking water, wastewater

Groundwater, RCRA wastes

Nitrate, Ion Chromatography

Drinking water, wastewater
Groundwater, RCRA wastes

Sulfate, Ion Chromatography
Drinking water, wastewater

Groundwater, RCRA wastes

SM 2320B (titrimetric)

Method 300.0

SW-846 Method 9056

Method 300.0
SW-846 Method 9056

Method 300.0

SW-846 Method 9056

298
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A ATLANTIC COAST
Laboratories, Incorporated

REPORT OF ANALYSIS

630 Churchmans Road
Newark. Delaware 19702
302-266-9121 • 454-8720 (FAX)
WWW.ATLANT1CCOASTLABS.COM

Rosengarten, Smith & Assoc.
2222 Western Trails Blvd.
Suite 300
Austin, TX 78745
Attn: Mr. Charles Montero

Invoice. Number: 104908

Order #: 03-11-939

Dat ;: 01/16/04 09:42
Work ID: GE Railcar monthly groundwtr
Date Received: 11/21/03
Date Completed: 12/24/03

Client Code: RSA

SAMPLE IDENTIFICATION

Sample
Number

Sample
Description

01

02

03

trip blank

MW-43-1
MW- 2 -1

Sample
Number

Sample
Description

04 equipment blank
05 MW-44-1
06 MW-42-1

This cover page is an integral part of the analytical report.
Laboratory Certifications: DE DE0001L PA 68-335

MD 138 NJ DE568

Certified By
Warren Van Arsdall

5.1
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Case Narrative

ACL Order Number 0311939

Overview:

A set of 6 samples was received from Rosengarten, Smith and Associates and is identified as
0311939 consisting of 4 samples, 1 trip blank and 1 equipment blank.

Samples were received preserved, cooled to 4° C. Ice was present in the cooler at time of
receipt. The temperature at time of receipt was 1° C.

Summary:

Gasoline Range Organics

All samples were analyzed within the prescribed hold time.

Analysis was performed by modified EPA 8015 using P/T GC-MS.

Method Blank was non-detected with an MDL of 0.10 mg/L.

Laboratory Control Sample recovery was acceptable.

All surrogate recoveries were acceptable.

Diesel Range Organics

All samples were analyzed within the prescribed hold time.

Analysis was performed by modified EPA 8015 (modified).

Method Blank was non-detected with an MDL of 0.10 mg/L.

Laboratory Control Sample recovery was acceptable.

All surrogate recoveries were acceptable.

Internal standard responses were acceptable.

Insufficient sample for MS/MSD.

Methane. Ethane, Ethene - Subcontracted

Subcontractor data package enclosed. na
0 0
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Case Narrative

ACL Order Number 0311939 (Continued)

Ion Chromatography

Sample 0311939-02 and 031193 9-05was initially analyzed on 11/22/03 without a dilution.
Due to chromatography, the sample was re-analyzed on 11/29/03 at a 1 Ox dilution for nitrite.
Sample 0311939-03 was initially analyzed on 11/22/03 without a dilution. Due to
chromatography, the sample was re-analyzed on 11/29/03 at a 1 Ox and dilution for sulfate
and nitrite. Due to chromatography nitrite needed to be re-analyzed at a 25x on 12/02/03.

Continuing calibration verifications were all acceptable.

Laboratory Control Sample was acceptable

0310174-01 Duplicate/Matrix Spike was acceptable.

0311306-01 Duplicate/Matrix Spike was acceptable for all analytes with the exception of
nitrate. Laboratory fortified blank was acceptable for all analytes.

0312067-01 Duplicate/Matrix Spike was acceptable for all analytes with the exception of
nitrate. Laboratory fortified blank was acceptable for all analytes.

Metals Analysis (Total Iron) - EPA6010

Quality Control Sample (QC 19) was acceptable.

Interference A and Interference AB was acceptable.

Initial Laboratory Performance Check was acceptable.

Laboratory Fortified Blank was acceptable.

Matrix Spike/Matrix Spike Duplicate was acceptable.

Alkalinity. Total - Standard Methods 2320B. 19th Edition

Laboratory Blank was acceptable.

Laboratory Fortified Blanks were acceptable.

Laboratory duplicates were acceptable.

004
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Case Narrative

ACL Order Number 0311939 (Continued)

Total Organic Carbon - EPA 9060

Laboratory Blanks were acceptable.

Laboratory Fortified Blanks were acceptable.

Laboratory duplicates were acceptable.

Matrix spikes were acceptable.

Chemical Oxygen Demand - EPA 410.4

Method Blank was acceptable.

Laboratory Fortified Blanks were acceptable.

Sample duplicates were acceptable.

Matrix spikes were acceptable.

AR102098



CHAIN OF CUSTODY RECORD
PROJECT NAME C~.f /M II CM ~ C Ik
COMPANY.
ADDRESS
PHONE _1

630 Churchmans Road
Newark, Delaware 19702
302-266-9121 • 454-8720 (FAX)

ATLANTIC COAST
Laboratories, Incorporated

PT.A, /Wjwi-c

YES NO
Samples Iced | | | |
Samples Preserved | | | |

REPORT
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Order ft 03-11-939

12/26/03 11:59 TEST RESULTS BY SAMPLE

Sample Description: trip blank Lab No: 01A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 11/20/03 Category: GW

Page 5

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone (MEK)

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chioromethane

Dibromochloromethane

1,2-Dibromoethane

1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloroethene, total

Dichloromethane (MeC12)

1,2-Dichloropropane

cis-1,3-Dichloropropene

trans -1,3-Dichloropropene

Ethylbenzene
2-Hexanone

Isopropylbenzene

4-Methyl-2-Pentanone (

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,1,2-Trichloroethane

1,1,1-Trichloroethane

Trichloroethene

Vinyl Chloride

o-Xylene

m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibrpmofluoromethane

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

.ne ND
ND

ND
ND

ND

ND

ND

ND

ND
ND

ND
ND

ND

ND
K) ND

ND

ND

ND

ND

ND

ND

ND
ND

ND
ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51
0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49
0.58
1.3

0.52
1.5

l.'l

0.44
0.67

0.64

0.59
0.57

0.65

0.55
1.1.

1.2

0.48

S

%RECOVERY

96

LIMITS

86 - 118

286
AR102100



Order # 03-11-939 Page 6

12/26/03 11:59 TEST RESULTS BY SAMPLE

Sample Description: trip blank Lab No: 01A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 11/20/03 Category: GW

Toluene-d8 94 88 - 110

4-Bromof luorobenzene 94 86 - 115

Notes and Definitions for this Report:

DATE RUN 11/28/03 09:09:00
ANALYST IM

CONC FACTOR 1

UNITS ug/L

287
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Order # 03-11-939

12/26/03 11:59 TEST RESULTS BY SAMPLE

Sample Description: MW-43-1 Lab No: 02A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 11/21/03 08:50 Category: GW

Page 7

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform

Chloromethane

Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total
Dichloromethane (MeC12)

1,2-Dichloropropane

cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone I
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

1,1, 2-Trichloroethane
1,1,1-Trichloroethane
Trichloroethene

Vinyl Chloride
o-Xylene
m,p-Xylene

Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE
Dibromofluoromethane

5.2 3.8

14

ND

ND

ND

ND

ND

ND

671

ND

ND

ND

ND

ND

me ND
ND

0.9

ND

0.8

ND

0.8

ND

ND

ND

: ND

ND

ND

ND
K) ND

ND

ND
ND

ND

ND

ND
0.7

ND

ND

ND

ND

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51
0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58
1.3

0.52

1.5

1.1

0.44
0.67

0.64

0.59

0.57

0.65

0.55
1.1

1.2

0.48

S

% RECOVERY
93

LIMITS

86 - 118

288
AR102102



Order # 03-11-939

12/26/03 11:59

Page 8
TEST RESULTS BY SAMPLE

Sample Description: MW-43-1 Lab No: 02A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 11/21/03 08:50 Category: GW

Toluene-d8

4-Bromofluorobenzene

96

109
88 110
86 115

Notes and Definitions for this Report:

DATE RUN 11/28/03 12:48:00

ANALYST IM

CONC FACTOR 1

UNITS uq/L

Sample Description: MW-43-1
Test Description: methane,ethane,ethene

Collected: 11/21/03 08:50

Lab No: 02C
Method:

Category: GW

Test Code: S GAS

PARAMETER

Methane

Ethane

Ethene

RESULT LIMIT

100 2.0

ND 4.0

ND 3.0

Notes and Definitions for this Report:

DATE RUN 12/04/03
ANALYST stl

CONC FACTOR 1.0

UNITS uq/L

UNITS WEIGHT

uq/L

uq/L

uq/L

289
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Order # 03-11-939
12/26/03 11:59 TEST RESULTS BY SAMPLE

Sample Description: MW-2-1 Lab No: 03A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 11/20/03 15:56 Category: GW

Page 9

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride

Chlorobenzene
Chloroethane

Chloroform
Chloromethane

Dibromochloromethane
1, 2-Dibromoethane
1, 2-Dibromo-3-Chloropropane
1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
cis-1, 2-Dichloroethene
trans-1,2-Dichloroethene

1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2 -Pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,2-Trichloroethane

1,1,1-Trichloroethane

Trichloroethene
Vinyl Chloride
o-Xylene
m, p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE
Dibromofluoromethane

32

9.8

ND

ND

ND

179

ND

ND

749

ND

ND

ND

ND

ND

me ND

ND

ND

ND
0.7

1.2

1.9
ND

ND

ND

s ND

ND
ND

ND
IK) ND

ND
i 0.7

ND

ND

ND

ND

ND

ND

ND

ND

ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0.65
0.57

0.55
0.59

1.1

0.55

0.62

0.56

0.49

0.58
1.3

0.52

1.5
1 .1

0.44

0.67

0.64

0.59
0.57

0.65

0.55

1.1
1.2

0.48

s

%RECOVERY
94

LIMITS
86 - 118

290
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Order #03-11-939 Page 10
12/26/03 11:59 TEST RESULTS BY SAMPLE

Sample Description: MW-2-1 Lab No: 03A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 11/20/03 15:56 Category: GW

Toluene-d8 . 98 88 - 110

4-Bromofluorobenzene 108 86 - 115

Notes and Definitions for this Report:

DATE RUN 11/28/03 14:15:00
ANALYST IM

CONC FACTOR 1
UNITS uq/L

Sample Description: MW-2-1 Lab No: 03C

Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 11/20/03 15:56 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane 58 2.0 uq/L

Ethane ND 4.0 ug/L

Ethene ND 3 .0 uq/L

Notes and Definitions for this Report:

DATE RUN 12/04/03

ANALYST stl

CONC FACTOR 1.0 ' '
UNITS uq/L

291
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Order # 03-11-939
12/26/03 11:59 TEST RESULTS BY SAMPLE

Sample Description: equipment blank Lab No: 04A

Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260
Collected: 11/21/03 12:30 Category: GH

Page 11

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone

Benzene
Bromodichloromethane

Bromoform
Bromotne thane
2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene

Chloroethane
Chloroform

Chloromethane
Dibromochloromethane

1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane

I,2-Dichloroethane
1,1-Dichloroethane

1,1-Dichloroethene
cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone i
Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1, 2-Trichloroethane
1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride
o-Xylene

m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE
Dibromofluoromethane

ND 3'. 8

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND
ine ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

: ND

ND
ND

ND
,K) ND

ND

ND
ND

ND

ND

ND
ND

ND
ND

ND

ND

0.63

0.55

0.53

2.3

2 .5

0.61
0.66

0.62

0.82

0.52

0.75

0.51
0.52

0.60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

0.62
0.56

0.49

0.58
1.3

0.52
1.5

1.1
0.44
0.67

0.64

0.59
0.57

0.65

0.55

1.1

1.2
0.48

s

%RECOVERY
105

LIMITS
86 - 118

292
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Order # 03-11-939 Page 12

12/26/03 11:59 TEST RESULTS BY SAMPLE

Sample Description: equipment blank Lab No: 04A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 11/21/03 12:30 Category: GW

Toluene-d8 103 8_8 - 110

4-Bromofluorobenzene 100 . 86 - 115

Notes and Definitions for this Report:

DATE RUN' 12/04/03 12:17:00

ANALYST IM

CONC FACTOR 1
UNITS ug/L

293
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Order # 03-11-939

12/26/03 11:59 TEST RESULTS BY SAMPLE

Page 13

Sample Description: MW-44-1 Lab No: 05A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 11/21/03 11:35 Category: GW

Test Code: V RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene
Bromodi chlorome thane

Bromoform

Bromomethane

2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride

Chlorobenzene
Chloroethane
Chloroform

Chloromethane
Dibromochloromethane.
1,2-Dibromoethane

1,2-Dibromo-3-Chloropropane
1,2-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloroethene, total

Dichloromethane (MeC12)
1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Isopropylbenzene
4-Methyl-2-Pentanone i
Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,2-Trichloroethane

1,1,1-Trichloroethane

Trichloroethene
Vinyl Chloride
o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

4.1

ND

ND

ND

ND

ND

ND

ND

1.0
ND

1.0

ND

ND

ND

.ne ND

0.9

ND

ND
2.2
0.7

2.9

ND
ND

ND

: ND

ND
ND

ND
,K) ND

ND
16

ND

ND
0.7

ND

5.3

ND

ND

ND
ND

3.8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52

0.60

0.55

0 .65

0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58

1.3

0.52

1.5

1.1
0 .44

0.67

0.64

0.59

0 .57

0.65

0.55

1.1
1.2

0 .48

s

%RECOVERY

98

LIMITS

86 - 118 294
AR102108



Order # 03-11-939 Page 14

12/26/03 11:59 TEST RESULTS BY SAMPLE

Sample Description: MW-44-1 Lab No: 05A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 11/21/03 11:35 Category: GW

Toluene-d8 96 88 - 110
4-Bromofluorobenzene 92 86 - 115

Notes and Definitions for this Report:'

DATE RUN 11/28/03 10:37:00
ANALYST IM

CONC FACTOR 1
UNITS ug/L

Sample Description: MW-44-1 Lab No: 05C
Test Description: methane,ethane,ethene Method: Test Code: S_GAS

Collected: 11/21/03 11:35 Category: GW

PARAMETER RESULT LIMIT ' UNITS WEIGHT

Methane ND 2.0 ug/L
Ethane ND 4.0 ug/L
Ethene ND 3.0 ug/L

Notes and Definitions for this Report:

DATE RUN 12/04/03
ANALYST stl

CONC FACTOR 1.0
UNITS uq/L

295
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Order # '03-11-939
12/26/03 11:59 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 Lab No: 06A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260

Collected: 11/21/03 10:55 Category: GW

Page 15

Test Code: v RSAA

PARAMETER RESULT LIMIT WEIGHT

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane
2-Butanone (MEK)

Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform

Chloromethane
Dibromochloromethane
1,2-Dibromoethane
1,2-Dibromo-3-Chloropropane
1,2-Dichloroethane
1,1-Dichloroethane

1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene

1,2-Dichloroethene, total
Dichloromethane (MeC12)
1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Isopropylbenzene
4-Methyl-2-Pentanone i
Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,2-Trichloroethane
1,1,1-Trichloroethane
Trichloroethene

Vinyl Chloride
o-Xylene
m,p-Xylene
Methyl-tert-butyl ether

Surr Cmpd - % Rec - Limits

SURROGATE

Dibromofluoromethane

12

0.9
ND

ND

ND

ND

ND

ND

13

ND

1.1

ND

ND

ND
me ND

1.9

1.5

3.6

282

124

406

ND

ND

ND

s ND
ND

ND

ND
IK) ND

ND

: 0.5

1.0

0.6

6.1

ND
246

5.6

ND

1.3

ND

3 .8

0.63

0.55

0.53

2.3

2.5

0.61

0.66

0.62

0.82

0.52

0.75

0.51

0.52
0 .60

0.55

0.65
0.57

0.55

0.59

1.1

0.55

0.62

0.56

0.49

0.58
1.3

0.52
1.5

1.1
0 .44

0.67

0.64

0.59

0.57

0.65

0.55

1.1

1.2

0.48

s

%RECOVERY

89

LIMITS

86 - 118

296
AR102110



Order # 03-11-939 Page 16
12/26/03 11:59 TEST RESULTS BY SAMPLE

Sample Description: MW-42-1 Lab No: 06A
Test Description: GC/MS Volatiles,SW846 8260 Method: SW 846 8260 Test Code: V_RSAA

Collected: 11/21/03 10:55 Category: GW

Toluene-d8 98 88_ - 110
4-Bromofluorobenzene 97 86 - 115

Notes and Definitions for this Report:

DATE RUN 11/28/03 11:20:00

ANALYST IM
CONC FACTOR 1

UNITS uq/L

Sample Description: MW-42-1 Lab No: 06C
Test Description: methane,ethane,etfaene Method: Test Code: S_GAS

Collected: 11/21/03 10:55 Category: GW

PARAMETER RESULT LIMIT UNITS WEIGHT

Methane ND 2.0 ug/L

Ethane ND 4.0 uq/L
Ethene ND 3.0 uq/L

Notes and Definitions for this Report:

DATE RUN 12/04/03
ANALYST stl

CONC FACTOR 1.0
UNITS uq/L

297
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Order # 03-11-939
12/26/03 11:59

Sample-. 02A MW-43-1
Collected: 11/21/03 08:50

Test Description

TPH, Gasoline Range Org.

Sample: 02B MW-43-1
Collected: 11/21/03 08:50

Test Description

TPH, Diesel Range Organics

Sample: 02D MW-43-1

Collected: 11/21/03 08:50

Test Description

Chemical Oxygen Demand

Total Organic Carbon, Aq

Sample: 02E MW-43-1
Collected: 11/21/03 08:50

Test Description

Ferric Iron - AWWA B407-93
Ferrous Iron
Ion chromatography

Nitrate, Ion Chrom
Nitrite, Ion Chrom
Sulfate, Ion Chrom

Total Alkalinity-Titration

Sample: 02F MW-43-1
Collected: 11/21/03 08:50

Test Description

Digestion, Aqueous, 200.2
Iron, ICP

Metals, ICP/OES

Sample: 03A MW-2-1

Collected: 11/20/03 15:56

Test Description
TPH, Gasoline Range Org.

Sample: 03B MW-2-1

Collected: 11/20/03 15:56

Test Description

TPH, Diesel Range Organics

Page 1
TEST RESULTS BY SAMPLE

50

Result

0.23

>0

Result
.cs 0.15

>0

Result

36
I 12

10

Result
93 63.0

0.1
11/28/03

ND
ND

0.612
on 76.4

iO

Result

2 12/09/03
63.1

12/12/03

6

Result
0.21

6

Result

cs 13

Category -. GW

Pet Limit Units By Analyzed Dt/Tm

0.10 mg/L IM 11/28/03 12:48

Category: GW

Det Limit . - Units By Analyzed Dt/Tm

0.10 mg/L JSH 11/26/03 19:27

Category: GW

Det Limit Units By Analyzed Dt/Tm

10 mg/L YT 12/05/03 09:45

1.0 mg/L EL 12/07/03 17:15

Category: GW

Det Limit Units By Analyzed Dt/Tm
0.1 mg/L WV 12/24/03 14:25
0.1 mg/L GS 12/02/03 15:00

date complete AM
0.06 mg/L as N AM 11/22/03 06:22

0.20 mg/L as N AM 11/29/03 00:00
0.38 mg/L AM 11/22/03 06:22
1.0 mg/L as CaC03 MKB 12/01/03 13:29

Category : GW

Det Limit Units By Analyzed Dt/Tm

date digested LC 12/09/03 10:55
0.009 mg/L LC 12/12/03 09:17

date analyzed

Category : GW

Det Limit Units By Analyzed Dt/Tm

0.10 mg/L IM 11/28/03 14:15

Category : GW

Det Limit Units By Analyzed Dt/Tm

0.10 mg/L JSH 12/09/03 13:27

282
AR102112



Order # 03-11-939
12/26/03 11:59 TEST RESULTS BY SAMPLE

Page 2

Sample: 03D MW-2-1

Collected: 11/20/03 15:56
Category: GW

Test Description

Chemical Oxygen Demand
Total Organic Carbon, Aq

Sample: 03E MW-2-1

Collected: 11/20/03 11:56

Result

8510
2867

Pet Limit
10

100

Units By Analyzed Dt/Tm

mg/L YT 12/05/03 09:45
mg/L EL 12/07/03 17:15

Category: GW

Test Description

Ferric Iron - AWWA B407-93
Ferrous Iron

Ion chromatography
Nitrate, Ion Chrom

Nitrite, Ion Chrom
Sulfate, Ion Chrom

Total Alkalinity-Titration

Sample: 03F MW-2-1
Collected: 11/20/03 15:56

Result Det Limit
47.9

5

12/02/03
ND

ND

8.73

2900

0.1

0.1 mg/L GS

date complete AM
0.06 mg/L as N AM

0.50 mg/L as N AM

0.38 mg/L AM

Units By Analyzed Dt/Tm
mg/L WV 12/24/03 14:25

12/02/03 15:00

11/29/03 00:14

12/28/03 18:38
11/29/03 00:14

1.0 mg/L as CaCO3 MKB 12/01/03 13:29

Category: GW

Test Description

Digestion, Aqueous, 200.2
Iron, ICP

Metals, ICP/OES

Sample: 05A MW-44-1
Collected: 11/21/03 11:35

Result Det Limit
12/09/03

52.9

12/12/03
0.090

Units By Analyzed Dt/Tm
date digested LC

mg/L LC

date analyzed

12/09/03 10:55

12/12/03 09:20

Category: GW

Test Description
TPH, Gasoline Range Org.

Sample: 05B MW-44-1
Collected: 11/21/03 11:35

Result Det Limit
ND 0.10

Units By Analyzed Dt/Tm
mg/L IM 11/28/03 10:37

Category: GW

Test Description
TPH, Diesel Range Organics

Sample: 05D MW-44-1

Collected: 11/21/03 11:35

Result Det Limit

ND 0.10
Units By Analyzed Dt/Tm

mg/L JSH 11/26/03 21:02

Category: GW

Test Description
Chemical Oxygen Demand

Total Organic Carbon, Aq

Sample: 05E MW-44-1

Collected: 11/21/03 11:35

Result Det Limit

35 10
17 5.0

Units By Analyzed Dt/Tm
mg/L YT ' 12/05/03 09:45
mg/L EL 12/07/03 17:15

Category: GW

Test Description
Ferric Iron - AWWA B407-93

Result Det Limit
0.662 0.1

Units By Analyzed Dt/Tm
mg/L WV 12/24/03 14:25

283
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Order tt 03-11-939
12/26/03 11:59

Test Description

Ferrous Iron
Ion chromatography
Nitrate, Ion Chrom
Nitrite, Ion Chrom
Sulfate, Ion Chrom
Total Alkalinity-Titration

Sample: 05F MW-44-1

Collected: 11/21/03 11:35

Test Description
Digestion, Aqueous, 200.2

Iron, ICP
Metals, ICP/OES

Page 3
TEST RESULTS BY SAMPLE

Result Pet Limit

ND 0.1

11/29/03

1.89 0.06

ND 0.02

5.99 0.38
.on 64.7 1.0

Units
mg/L

date complete
mg/L as N

mg/L as N

mg/L

mg/L as CaC03

12
GS

AM

AM

AM

AM

MKB

Category
15

Result Det Limit
2 12/09/03

0.662 0.009
12/12/03

Units

date digested
mg/L

date analyzed

By

LC

LC

Analyzed

12/02/03

11/22/03

11/29/03
11/22/03

12/01/03

: GW

Analyzed

12/09/03
12/12/03

Dt/Tm

15

06

00
06

13

:00

:50

:28

:50

:29

Dt/Tm

10:

09;

:55

:23

Sample: 06A MW-42-1

Collected: 11/21/03 10:55
Category: GW

Test Description
TPH, Gasoline Range Org.

Result Det Limit
0.34 0.10

Units By Analyzed Dt/Tm
mg/L IM 11/28/03 11:20

Sample: 06B MW-42-1
Collected: 11/21/03 10:55

Category: GW

Test Description

TPH, Diesel Range Organics

Sample: 06D MW-42-1

Collected: 11/21/03 10:55

Result Det Limit
ND 0.10

Units By Analyzed Dt/Tm
mg/L JSH 11/26/03 21:49

Category: GW

Test Description
Chemical Oxygen Demand

Total Organic Carbon, Aq

Sample: 06E MW-42-1

Collected: 11/21/03 10:55

Result
265

118

Det Limit
10

5.0

Units By Analyzed Dt/Tm
mg/L YT 12/05/03 09:45

mg/L EL 12/07/03 17:15

Category: GW

Test Description
Ferric Iron - AWWA B407-93
Ferrous Iron

Ion chromatography
Nitrate, Ion Chrom
Nitrite, Ion Chrom

Sulfate, Ion Chrom
Total Alkalinity-Titration

Result Det Limit Units By Analyzed Dt/Tm
0.047

ND

11/22/03
1.86

ND

15.8

240

0.1

0.1

0.06

0.02

0.38

1.0

mg/L WV

mg/L GS
date complete AM

mg/L as N AM

mg/L as N AM

mg/L AM

12/24/03 14:25
12/02/03 15:00

11/22/03 07:04
11/22/03 07:04
11/22/03 07:04

mg/L as CaC03 MKB 12/01/03 13:29

Sample: 06F MW-42-1
Collected: 11/21/03 10:55

Category: GW

Test Description
Digestion, Aqueous, 200.2

Result Det Limit Units By Analyzed Dt/Tm
12/09/03 date digested LC 12/09/03 10:55

284
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Order # 03-11-939 Page 4
12/26/03 11:59 TEST RESULTS BY SAMPLE

Test Description Result Pet Limit Units By Analyzed Dt/Tm

Iron, ICP . '0.047 0.009 mg/L LC 12/12/03 09:26
Metals, ICP/OES 12/12/03 date analyzed

285AR102115



Order # 03-11-939 Page 18

12/26/03 11:59 REPORT COMMENTS

PROJECT NOTES

1. 0311939-02e and 0311939-03e had to be reanalyzed with dilutions due to

interferences in the analysis for nitrite-N. 0311939-03e was reanalyzed

with a matrix spike to determine retention times since the original analysis

had potential retention time problems. 0311939-05E was also reanalyzed due

to the interfrence.

29Q
AR102116



RSA Project No. 2017
GE Railcar, Elkton, MD
In-situ Remediation Pilot Study

APPENDIX 3

Purging/Sampling Information Forms

AR102117



Site

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) /// IA? - ~2- _

General Wellhead Condition Top of Casing Elev. (msl / re) '5*3 . *j

Project No.

ft. Weather Can [ -V (

FLUID LEVEL/WELL DEPTH MEASUREMENTS Mid

Static Water Level (ft btoc)

Sediment Thickness At M

Top of Screen (ft btoc)

Measured By £T A ^

TD (ft btoc) .

Sediment Description

Screen Length [O

Previous TD (ft btoc) 2H » (ok/ Static Water Level Elev. (msl / re)

Sedirhent Removal Method

• f t .

_AJA Obstructed:

. (ft.) x 0.10.

WellTD

Well Headspace Reading (pprn or %)

PURGE DATA

Macro Volume Calculations

- Static Water Level Af/A = Water Column jV/9 ft. x 0.17 (2 in.) or 0.66 (4 in.).

Micro Volume Calculation

maximum drawdown during micropurging

r*n Date/Time

x3 A/A gallons or MA x5 ^A. gallons

Well TD 2^. ?5" - Static Water Level J3»J?- Water Column 10 ,\2. ft. x 0.00118 = Q.b ] \*] gallons x 3.785 t5&i^ liters to remove prior to first parameter measurement

Start Stop
Date Time Time

Purge Volume 1 Of.

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

-<yi5*f
Volume j-

n M^
r. 2.5

Specific
Conductance

e<a pri

Dissolved Oxygen/
Redox

Teraperature

Wrs-V

Turbidity /pH/Color/ Odor

r^ e4 e r wi easr are^ ei'•i

lOOte
7.0

/ 0 / 5 T 4.50 . ]'/ JG fli0d

Sample ID No

Time

. fl"*" Date/Time Q'% 11^ (53 1°'f
SAMPLING DATA

Sampled By. Method loui'Vn ous Preservative

JYJ = m* U

_Filfered: yes/fTio )

^nilcn, Sinilh & Associates, Inc.

Temperature.

FIELD PARAMETERS (After Sample Collection)

(f^cV °F) Specific Conductance.
/ ;.,pH Co »/C? (std units)

11/97
revised 7/01AR102118



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re) ft.

.ft.

ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative (o site-specific datum

msl = Elevation relative to mean sea level

TD = Tolal Depth in. = inch [t. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

^ 10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

Rosenymicn, Sinilli & Associates, [nc. 11/97
icviseil '.111

AR102119



Site

General Wellhead Condition

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) /"iO \/y] *-

Top of Casing Elev. (nisi / re)

Project No.

ft. Weather

Static Water Level (ft btoc)

Sediment Thickness AJ ft

Top of Screen (ft btoc)

Measured By C ft r^ /.

TD (ft btoc).

FLUID LEVEUWELL DEPTH MEASUREMENTS

«>^.<y? Previous TD (ft btoc)

ft. Sediment Description

Screen Length { J5"

Static Water Level Elev. (msl / re)

Sediment Removal Method P *<*ddUn-

; f t .

istructed: Yes

. (ft.) x 0.10.

Well TD A) ft - Static Water Level

WellTD - - Static Water Level

Well Headspace Reading (pprn or %).

PURGE DATA

Macro Volume Calculations

= Water Column |Q ft" ft. x 0.17 (2 in.) or 0.66 (4 in.).

Li rt i—Micro Volume Calculation
\l^

maximum drawdown during micropurging

A Datemme

x 3 . gallons or x 5 allons

= Water Column ft. x 0.001 1 8 = S "^gallons x 3.785 O • Qb liters to remove prior to first parameter measurement

Date
Start Stop
Time Time

Dissolved Oxygen/
Redox

Or fcO m L_
Temperature Turbidity /pH/Color/ Odor

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Sample ID No.

Time

n, Smilh & Associnlcs, Inc.

Temperature _

FIELD PARAMETERS (After Sample Collection)

(°C/°F) Specific Conductance . (umhos/cm) PH. . (std units)

11/97
luvisetl 7/01

AR102120



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

0 Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation ( msl / re ) ft.

.ft

ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch tt. = feet / loot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

< 10% of Screen Length

Notes-.

Purge/Sample Methods-

Tellon/PVC/HDPE Bailer & ID (in.)

Submersible/Dlaphragm/PerislalticPump

n, Smilti &. Associates, die. 11/97
icvi.wil J.I) I

AR102121



fei
PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

'•3

Site ElKt^, pn\A

General Wellhead Condition /\)<*T~f"<9t-vt3 \-&\^

Static Water Level (ft btoc) 2- £ t I 4

Purging/Samplino Point ID (Well No.) lf«t Ur * «(J3

p Top of Casing Elev. (msl / re) fVJ" ft-

^ Project No. ^ <-' I *f

ft. Weather

FLUID LEVEUWELL DEPTH MEASUREMENTS

TD (ft btoc) *2> 'U -. O6? Previous TD (ft btoc) M ft Static Water Level Elev. (msl / re) ft.

Sediment Thickness AJ /V ft. Sediment Description

TOD of Screen (ft btoc) . Screen Lenath 1 ̂  (ft.) x 0.10 I * 5^

Measured Bv $~ flr^T / £ A FO Well Headspace Readlnq (ppm or %)

Sediment Removal Method »l naAtrf BtiwvO Obstructed: Yes /(flo

maximum drawdowr

pv> A
i during micropurging r \

Date/Time d& 11 &p& / J J J

WellTD - Static Water Level /\}n= Water Column

PURGE DATA

Macro Volume Calculations

A ft. x 0.17 (2 in.) or 0.66 (4 in.) f\f A x 3.

Micro Volume Calculation

. gallons or x5 ""'gallons

Well TD - Static Water Level'2A>"= Water Column \ "2 t^^ft. x 0.00118 = Qig< S3qallons x 3.785 ^ ' liters to remove prior to first parameter measurement

Start Stop
Date Time Time

Purge Volume

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Volume
(Gallonsfiilejsr

Specific i
Conductance

Dissolved Oxygen/
Redox

perature Turbidity /pH/Color/ Odor

I2H

272
f

[217-

Sample ID No.

^
t^ D ate/Time

SAMPGNG DATA

Sampled By. Method UP, -a
T

Preservative Filtered:

Time i a

Uoscin:nileii, Smilli & Assnci.ilcs, Inc.

Temperature I \Z t^
FIELD PARAMETERS (After Sample Collection)

(rS? "F) Specific Conductance PH. (std units)

IIW7
11! vised 7/01

AR102122



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

0 Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re ) ft.

.ft

ft.

Comments.

COMMENTS

Abbreviations:

bloc = Below Top o( Casing

te = Elevalion relative (o sile-specific dalum

msl = Elevalion relative lo mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

. Not Applicable

•< 10% of Screen Length

Notes:

Purge/Sample Melhods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/PerislaltlcPump

y.-iilai. Smill) & Associ.ilcs, Inc. 1I/'J7
cviscil VIII

AR102123



PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Site b \ V^To-tv* t V*» \J
eral Wellhead Condition /V^orK

ic Water Level (ft btoc) (^,(&&

iment Thickness /V> A ft.

of Screen (ft btoc)
i rt **" £!• n2_ / ^* ĵ  L*^isured Bv t IT JL/ C-fjrT

Puraina/Samolina Point ID (Well No.) mU> - 4>

I-OL \ Top of Casina Elev. (msl /re) & *& . *"i 7

TD (ft btoc) _£

Sediment Description

Screen Lenqth / ^

T

FLUID LEVEUWELL DEPTH MEASUREMENTS

!*? i •?• .S" Previous TD (ft btoc) 2^? . 6 k

Project No. 2 O I S1^

ft. Weather fi&-&- \ «

Static Water Level Elev. (msl / re)

AJ A Sediment Removal Method A/ A"

? (ft.) x 0.10 / maxh

Well Headspace Reading (pprn or %)

mum drawdown during micropurging

Date/Time

i> f^nuAf e»a<£\
\ c\ Sc5 Is

• f t .

Obstructed: Yes^N/)

Well TD ft ft"

Well TD

PURGE DATA

Macro Volume Calculations

• Water Column f\.Tf\ ft. x 0.17 (2 in.) or 0.66 (4 in.) f^ ft: x 3 _

. Micro Volume Calculation .

. - Static Water Level ffi .̂ 1/Vater Column |fe»>^ ft. x 0.00118 = 0 » " ' ^ gallons x 3.785 (!) <6 M& liters to remove prior to first parameter measurement

- Static Water Level gallons or x 5 .gallons

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Start Stop
Date Time Time

14

Volume
(Gallons/liters)

Specific
Conductance

Dissolved Oxygen/ Temperature
Redox ttCj'F0)

Turbidity /pH/Color/ Odor

a, -
2 , 2 %

2.2S7 -/6

10.5
12.6. Lzo

\3-2,'to
Sample ID No. P "^ Date/Time

^

SAMPLING DATA

3: Sampled By g" A*?- /^AT^ Method Preservative ^<fl̂  Filtered: yes

Time

giiilcii, Smiih & Associnlcs, Inc.

FIELD PARAMETERS (After Sample Collection)

Temperature (1(̂ 1 (f°c"VF) Specific Conductance. PH. . (std units)

revised 7/01

AR102124



I

PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation ( msl / re ) ft.

.ft.

ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TO = Total Depth in. = inch (t. = (eel / fool

Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 "C

Not Applicable

< 10% of Screen Length

Notes:

Purge/Sample Melhods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/PeristallicPump

Rosengiiilcn. b'milli &. AssocinlL-s. lite. I \m
K-visrrl '.'HI

AR102125



s*

Site

General Wellhead Condition

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) _

Top of Casing Elev. (msl / re) fO ft

Project No.

ft. Weather O£v-

Static Water Level (ft btoc) "2,0 t (0 TD (ft btoc)

FLUID LEVEL/WELL DEPTH MEASUREMENTS

Previous TD (ft btoc) A> & Static Water Level Elev. (msl / re). • f t .
Sediment Thickness A)" rt ft. Sediment Description

TOD of Screen (ft btoc)

Measured Bv £-,nc-//* ityb~r
f

Screen Length 1?T (ft.) x 0.10 ! . S"

"> Well Headspace Reading (pprn or %)

Sediment Removal Method $3 iAdbler- (^

maximum drawdown durina microouraina

A^" A Dateffime^
/

p& Obstructed: Yes <Ro

1 \t£L i8i»"$. mw
**t'vl

Well TD

Well TD

PURGE DATA

Macro Volume Calculations

. - Static Water Level ^A Water Column AlAft. x 0.17 (2 in.) or 0.66 (4 in.)

Micro Volume Calculation

. - Static Water Level 2C»U3 Water Column \2 iffi ft. x 0.00118 = 6 . Ol^ gallons x 3.785 $ ,

x 3 gallons. x 5 gallons

Date
Start
Time

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Stop
Time

Volume ^re

(Gallons(me[
SpeciHc
Conductance

Dissolved Oxygen/
Redox

liters to remove prior to first parameter measurement

Turbidity /pH/Color/ Odor

"l̂ ikti

<->,

t H t5>̂

Sample ID No.

Time

^^

SAMPLING DATA

Sampled By.

AM

//;

Rose»£nrten, Smith & Associates, Inc.

Temperature

r̂
FIELD PARAMETERS (After Sample Collection)

n°b)/ °F) Specific Conductance _4wmho5tem) units)

reviscil 7/0!
AR102126



Interface Measurements From
I

a) Air-light liquid

ty Light liquid water

c) Def\se liquid

d)TD|

e) Thickness of u,/-* .licfuid (b -a)

f) Thickness of dense liqui'J fri - c)

ftbtoc

PURGING/SAMPLING INFORMATION FORM
(continued)

NAPL MEASUREMENTS

Elevation (msl / re) ft.

.ft

ft.

COMMENTS

Comments

Abbreviations:
i . •

bloc = Below Top'o/ Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth' in. = inch II. = leet / loot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10 N.T.U.

0.2 °C

Not Applicable

< 10% of Screen Length

Moles:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphfagm/PerislalticPump

i, Siiiiili &. Associates, Inc. I {I'll

AR102127



Site

General Wellhead Condition

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) ID \XT*~ l%2-

Top of Casing Elev. (msl / re) S( , (&O

Project No.

ft. Weather

Static Water Level (ft btoc) U

Sediment Thickness 'fu A

Top of Screen (ft btoc)

Measured By _

. ft.

FLUID LEVEL/WELL DEPTH MEASUREMENTS H v<3Vi

TD (ft btoc) *£&, JO Previous TD (ft btoc) 3% ..̂ Q Static Water Level Elev. (msl / re)

Sediment Description ^ Sediment Removal Method piodAgr VPH-O *̂

Screen Length (ft.) x 0.10 maximum drawdown during micropurging

A/ " _ Datefi"ime

WellTD.

Well TD

N A

Well Headspace Reading (pprn or %)

PURGE DATA

Macro Volume Calculations

. - Static Water Level AtA = Water Column Af A- ft. x 0.17 (2 in.) or 0.66 (4 in.) Ai A x 3 Aj A gallons or

Micro Volume Calculation

x 5 gallons

- Static Water Level = Water Column ' ft. x 0.00 1 18 = G » gallons x 3.785

Start Stop
Date Time Time

Volume Specific^ ^
Conductance

~
Dissolved Oxygen/
Red ox

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Sample ID No.

Time

»•* 171%- -U^J . <K«

liters to remove prior to first parameter measurement

Turbidity /pH/Color/ Odor

er

nperature
JF°)

ft-iST rxsctcgo
I r> » ^ Q»-

1726
t.0<

17.. 7-2

II .
.8

12. S-.CM

Date/Time

SAMPLING DATA

Sampled By. Method i4OO Preservative Filtered: yes

Roseti|fai1eii, Smith & Associnlcs, Itic.

Temperature

FIELD PARAMETERS (After Sample Collection)

_. /TCj)°F) Specific Conductance PH. _(s td units)

11/!)7
icviseil 7/01

AR102128



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ft bloc

NAPL MEASUREMENTS

Elevation (msl / re) ft. Comments

.ft.

ft.

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feel I foot

Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

•< 10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (In.)

Submersible/Diaphragm/Peristaltic Pump

u, Sinilli &. Associates, [nc. I \m
AR102129



Site

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.)

General Wellhead Condition Top of Casing Elev. (msl / re)

Project No.

ft. Weather

Static Water Level (ft btoc) \(o ,

Sediment Thickness

Top of Screen (ft btoc)

Measured By g

Well TD

FLUID LEVEUWELL DEPTH MEASUREMENTS

TD (ft btoc) J3*3 i 1 O Previous TD (ft btoc) Static Water Level Elev. (msl / re)

ft. Sediment Description

Screen Length Z.O

Sediment Removal Method vlat^Af* P

ft.

a r*

. (ft.) x 0.10.

- Static Water Level

Well Headspace Reading (ppm or %) ,

PURGE DATA

Macro Volume Calculations

= Water Column ^ ft ft. x 0.17 (2 in.) or 0.66 (4 in.) .

maximum drawdown during micropurging
. . A
!V H _ Date/Time

Obstructed: £f§V No

'

M& x 3 A) A gallons or x 5 KSl\ qallons

Well TD - Static Water Level

.

» = Water Column

Micro Volume Calculation

ft. x 0.001 18 = /f)fO2& gallons x 3.785 n.

Start Stop
Date Time Time

Volume >s^
(GallonIiter

Specific v
Conductance

Dissolved Oxygen/
Redox

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Sample ID No.

o-M I. s

Date/Time lfclft-3

SAMPLING

Sampled By . Method t
I

Time IQ -̂.Q

Rosengarten. Smilli & Associates, Inc.

Temperature

FIELD PARAMETERS (After Sample Collection)

/cVF) Specific Conductance A .

liters to remove prior to first parameter measurement

emperature
:O\

Turbidity /pH/Color/ Odor

Preservative Filtered: yes / no

pH S t /T (std units)

11/97
ievisecl7/()l

AR102130



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

0 Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re) ft. Comments

.ft-
ft.

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feel / foot

Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

^10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

AR102131



Site mo
General Wellhead Condition

Static Water Level (ft btoc)

Sediment Thickness

Top of Screen (ft btoc)

Measured By.

rA, >(e'\#

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) ffl \Vjr-HM I

Top of Casing Elev. (msl / re)

Project No.

ft. Weather

•20

TD (ft btoc).

Sediment Description

Screen Length _

FLUID LEVEL/WELL DEPTH MEASUREMENTS

i IZ. Previous TD (ft btoc) A) A Static Water Level Elev. (msl /1 ft.

. (ft.) x 0.10.
m

WellTD 1^3 A

Well Headspace Reading (ppm or %)

PURGE DATA

Macro Volume Calculations

Sediment Removal Method _j TPV tl>mf7 Obstructed: Yes <WJ

. maximum drawdown duringrnicropurgtng

DateATime ^5/>g]of? JS,?-2.

Weil TD

- Static Water Level

C t IZ. - Static Water Level

gallons or A) ft. x 5 to ^gallons

Start Stop
Date Time Time

Water Column HA ft. x 0.17 (2 in.) or 0.66 (4 in.) A) A" x 3 N.

Micro Volume Calculation

i f^Water Column *2/i' ft. x 0.00118 = G « 0"^ gallons x 3.785 O\ \ \O liters to remove prior to first parameter measurement

Turbidity /pH/Color/ Odor

FIELD PARAMETERS (After Sample Collection)

F) Specific Conductance

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge VolOme 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Time

AR102132



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation ( msl / re) ft.

.ft.

ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top ol Casing

re = Elevation relative lo site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh/Redbx •

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

^10% of Screen Length

Notes:

Purge/Sample Melhods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

AR102133



PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION w*u)
Site &U<t<>«''\n>-U

General Wellhead Condition K) of" G? ̂  p
K\ ,. fc> 1 '
|NJ<? tVtCl

Static Water Level (ft btoc) 15 1 >^

Purging/Samplina Point ID (Well No.) "' W 1 tC/ v c w Project No. .^^l'

l P vf Top of Casing Elev. (msl / re) ft. Weather £ ^

FLUID LEVEL/WELL DEPTH MEASUREMENTS *"* 'f

TD (ft btoc) H <5 i t"2- Previous TD (ft btoc) AJ ^ Static Water Level Elev.imsl / re)

Sediment Thickness /4 ft ft. Sediment Description Sediment Removal Method j&T~j P,

Top of Screen (ft btoc) Screen Lenath "3r""5 (ft. )x 0.10 "2. ^ ̂  maximum drawdown durinqTnfcropurginc

Measured By £/A "t / £'W- ffl

Well TD MA - Static Water Leve

Well TD 4 £ t 1 ^- - Static Water Leve

Start Stop
Date Time Time

Purae Volume 1 I<^ 2C>

Purae Volume 2 IT "2 7

Purge Volume 3 (3 2.̂ r

Purge Volume A

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purqe Volume 8

Purge Volume 9

Total Volume

\- L\lA**\
Sample ID No. ^(V ^"Date/Time O'S 11

Well Headspace Reading (ppm or %) fv TV Date/

PURGE DATA

Macro Volume Calculations

//4 water Column AfA ft. x 0.17 (2 in.) or 0.66 (4 in.) N /V x3 W A- gallons or I

Micro Volume Calculation

l£i n= Water Column ]Z^/. 3? ft. x 0.001 18= 0>02-ff gallons x 3. 785^> « M<^ liters to remove prior to

Volume ^^^ Specific nV^3/6*"* Dissolved Oxygen/ Tarnperature
(Gallons^Wfe^) Conductance Redox (C^F°)

/V,"75" C5i3'2l rt.& [n.tftCo 1-2 .^V
«/ ,© ^.^Zl A-.e/ 'Z&'S' 11 ̂

-

SAMPLING DATA
* „«* \&'?-if, t-v\-=t L-* /* \ r/5 »3 1 i t.'TSampled By '/^ H ~e~ / Ci H- Y f* Method 1 O-L»A~ Tl^to Preservative

FIELD PARAMETERS (After Sample Collection) m^V^

Time Temperature pc)/ °F) Specific Conductance ^us*es)tm)

^
9] -^O^MT enn ^r

ft.

- Obstructed: Yes //tfd
TR*\ kl-

1 \
Time ffSJ /« <9®

|cl

^^- x 5 //^gallons

first parameter measurement

Turbidity /pH/Color/ Odor

7<5-,<5 /<.38 e.iefl.r/Al
2£vZ/5-.2& tfUnr-//

rfci m ^ f1? '
rtz&tf Filtered: ves ^10

PH (std units)

ii, Siuilli & Associates, Inc. 11/97
icvised 7/0!

AR102134



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

0 Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation ( msl / re) ft.

.ft.

ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

: ; Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

< 10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/PeristallicPump

AR102135



Site In

General Wellhead Condition.

Static Water Level (ft btoc) f fc .6M TD (ft btoc) ;

Sediment Thickness N A ft. Sediment Description

Top of Screen (ft btoc) t • Screen Length "7.G

Measured By

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) TlTiVAf " *4 '

Top of Casing Elev. (msl / re)

Project No.

_ ft. Weather.

FLUID LEVEL/WELL DEPTH MEASUREMENTS

Previous TD (ft btoc) - Static Water Level Elev. (msl / re)
/\ \ ^ . , ft.

(ft.) x 0.10

Well TD . - Static Water Level = Water Column.

Well Headspace Reading (ppm or %) A/ fy~

PURGE DATA

Macro Volume Calculations

_ ft. x 0.17 (2 in.) or 0.66 (4 in.) _

Sediment Removal Method P'«*Ader HurO Obstructed'cJH / No
^ ^ ^ toe*1 £'«- 'maximum drawdown during micropurging

t *
Date/Time rt

betsu;

. x 3 A/A" gallons or Ai A- x 5 gallons

Well TD

/I Micro Volume Calculation
A f K-| ll f

i 1 O - Static Water Level 'u '__ = Water Column *2U ^ ft. x 0.00118 = 0.t*'2? gallons x 3.785 &»° '^ liters to remove prior to first parameter measurement
*~ j^- j

Start Stop
Date Time Time

Volume
(Gallons*

Specific
Conductance"

Dissolved Oxygen/
Redox

Temperature Turbidity /pH/Color/ Odor

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Sample ID No.

Timi

i i j /

138L233

3CII 4,0 g

o.o/' 11.

O. ^

Date/Time

SAMPLING DATA

Sampled By EflWcftrfl Method.

Temperature

ELD PARAMETERS (After Sample Collection) rt

/ °p) Specific Conductance
^

en. Sinilh & Associates. Inc.

Preservative.

«i/£|Tl
0** I

. (u»ht5S7cfn5 PH
^^?

std units)

11/97
revised 7/01

AR102136



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

0 Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re) ft. Comments

.ft.

ft.

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters :

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

^10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

AR102137



Site -an.'mo
General Wellhead Condition

Static Water Level (ft btoc) J

Sediment Thickness £

Top of Screen (ft btoc)

Measured By

NoT LJ

Ve\Ct

rg

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATIO

Purging/Sampling Point ID (Well No.) PTiVAS Project No. %<3 V?

Top of Casing Elev. (msl / re). ft. Weather fetty[ * £g.£C C-l

FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ftttoc) HO \\~Z~ Previous TD (ft btoc) N fa Static Water Level Elev. (msl / re) ft.

ft. Sediment Description

Screen Length . (ft.) x 0.10. .* O

Well TD

Well TD W.rz

Well Headspace Reading (ppm or %) _

PURGE DATA

Macro Volume Calculations

ft n . static Water Level ft(\T= Water Column A/ft ft. x 0.17 (2 in.) or 0.66 (4 in.).

Micro Volume Calculation

Sediment Removal Method
• \

_ maximum drawdown during micropurging

A/ A" Date/Time

Obstructed: Yes

x3 gallons or X 5 .gallons

- Static Water Level

Start Stop
Date Time Time

= Water Column

Volume __

ft. x 0.001 18 = gallons x 3.785 Q

Specific r
Conductance

liters to remove prior to first parameter measurement

^ Dissolved Oxygen/
Redox

Temperature Turbidity /pH/Color/ Odor

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Sample ID No.

re ot-KM—ho

-2.ICTI
. O o ,32.1

0 . 'SIP

DateH-ime *)i4?3 ^ln^
SAMPLING DATA

Sampled By. Method Preservative .Filtered: yes

Time

Rosengancii, Smith & Associates, Inc.

Temperature

FIELD PARAMETERS (After Sample Collection)

(f°by °F) Specific Conductance. . (utnln.iiii'i'iifr pH . (std units)

I 1/97
revised 7/01

AR102138



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re) ft. Comments

.ft-

ft.

COMMENTS

Abbreviations:

btoc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

^10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

AR102139



S.e^"
TP

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Site C-l iCTc '̂O r^)a_->

General Wellhead Condition \N <=> *~ ^ &\

Static Water Level (ft btoc) l^ .*2> \

Purging/Sampling Point

Top of Casing

ID (Well No.) T<XM " 2. Project No. '2.O \"^p -

Elev. (msl / re) ,̂H.?- ft. Weather (^.le^v- -f- i"^ ' d 7O's'

FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) Z c \ , 7 ^ > Previous TD (ft btoc) 1 ,̂75" static Water Level Elev. (msl / re) ft.

Sediment Thickness M rV ft. Sediment Description N r\

Top of Screen (ft btoc) Screen

Measured By (^ rf -cr

Well TD f\i ?\ - Static Water Level f^ f

Weil TD 7 \̂i i If -5" - Static Water Level \3> '

Start Stop
Date Time Time

Purqe Volume 1 ̂ to'ipl 15BH

Purae Volume 2 i2/?-?-

Purae Volume 3 |3 H 6

Purqe Volume 4 (3'LI3

Purqe Volume 5 \3 ^Ic

Purqe Volume 6 | % 4^

Purqe Volume 7 I^SZ.

Purqe Volume 8 i ?>S5

Purqe Volume 9 j "55S

Total Volume I ̂ G I

Sample ID No. Pn \M -Z."/ Date/Time ,T/« I 2AUa

Time r*^*^ I He* £> Temperature

Rosengarten, Smith & Associates, Inc.

Lenath [ 0

Well

^= Water Column ^

Sediment Removal Method ^ A Obstructed: Yes / No

(ft.) x 0.10 / maximum drawdown during micropurging

Headspace Reading (ppm or %) fi/n f' Date/Time

PURGE DATA

Macro Volume Calculations

^A ft. x 0.17 (2 in.) or 0.66 (4 in.) A> ft x3 ^"Ar aallons or (VS A^ x 5 Wfraallons

Micro Volume Calculation

^i= Water Column lOf^M ft. x 0.00118 = d -.6V 5 qallonsxSJSSii-^^* liters to remove prior to first parameter measurement

Volume -.ftr-

<3,05 rf».

0,5-
2.,£>
^ 5"
/o
7-t^
1.0 J?
^I/X
i :00

i?..< </.^)
s

"5. Sampled By

Specific A^l^1 Dissolved Oxygen/ Tatrjperature Turbidity /pH/Color/ Odor
Conductance Redox C(C°/F0)

rt-o^eoi 0.%-%c>«' ~fc*- "T^K' i" roi Arr^T p3.*̂ ,TAtT?N N r^6O.^c.vf>e-r>'\&A''/r S"

I t CD *-* ^^» I • 1 i / "~* *-,P • ' ̂  * ^ti ̂ ^ t̂iOi O / Qj . ̂  i| /f./oiv.^'/u I /^* '

"3 • t'2. i5 ,^^ / — 1 ?0 l^.t.T5' ^"tfc.^/4 .5,1 ̂ r/^-lw/i?f . oc
*7 /"2" /V l"^/— /73, /3 '-/4? 2f"7.°j 6 ^ ̂ - c/wo/'/Sr' ^o-
63. &Z^ /'3./0 / -/^ /5,'// 1 79-^1 b.m ^i-O^fc //l.cnr1

t.4'i7 /^ • £ /9 / - /7o ^.?V f(tf / (a-0'1 LiMxfi lto-^tjtf-
(f'%Y IW1 1 -l(e<i \l-b1 iSY/fi-"2- LLoW/fa-eDz-
fe.ll il-M ./ -ifaij 1333 ffi /'S,<jy <xcpi>f <sr.:c&'
f i')Li llk% 1 * /Afe /^.^9 'f^-ft.! ^tff e.ict.'0 y tin (!£••?•(g . t/ y ' *. y l^f^ • f / -S| ; Ci? /

'/4^/t£io /^"T" /4i;o7 "^° <••--,- K-_vr^
SAMPLING DATA Hd wr-iriip

z— a. —7 ( rr n '̂i, -5-'̂  ~-_"s?'Tr ( °
fc rt-r. Method l^sxr T/^IU Preservative M .,<,'» 4 Filtered: vesTno

^ ^ FIELD PARAMETERS (After Sample Collection) , ror^^ x- /j.-

' " (^6)/ °R Specific Conductance ' (Jrtrfios/cm) oH - ' (std units)

I >.*. . c i.ci r- / /-1 ||,97

.r. - ,/ n ; ievis«i7/OI

AR102140



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

0 Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re) ft. Comments

.ft.
ft.

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch It. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

i10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

AR102141



PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Site Purging/Sampling Point ID (Well No.) 1'"^ (7* Project No.

General Wellhead Condition TOD of Casino Elev. (msl / re) ft. Weather

Static Water Level (ft btoc)

Sediment Thickness

Top of Screen (ft btoc)

Measured Bv

Well TD

Well TD

Date

Purge Volume 1 u/̂ /P

Purge Volume 2

Purge Volume 3

Purge Volume 4

FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) Previous TD (ft btoc) Static Water Level Elev. (msl / re)

ft. Sediment Description Sediment Removal Method

Screen Lenqth (ft.) x 0.10 maximum drawdown durinq micropurqinq

ft.

Obstructed: Yes / No

Well Headsoace Readinq (ppm or %) Date/Time

PURGE DATA

Macro Volume Calculations

- Static Water Level = Water Column ft. x 0.17 (2 in.) or 0.66 (4 in.) x3 qallons or

Micro Volume Calculation

- Static Water Level = Water Column ft. x 0.001 18= qallons x 3.785 liters to remove prior to fir

Start Stop Volume Specific Dissolved Oxygen/ Temperature
Time Time (Gallons/liters) Conductance Redox (C°/F°)

x 5 qallons

st parameter measurement

Turbidity /pH/Color/ Odor

f til / <•,<?</ //• -•. • ^e.'if? / =>' '" /O-~~- ,

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Sample ID No.

Time

SAMPLING DATA

Date/Time Sampled Bv Method Preservative

FIELD PARAMETERS (After Sample Collection)

Temperature (°c / °F) Specific Conductance (umhos/cm)

Filtered: yes / no

oH (std units)

Rosengnncii, Siniih & Associates, Inc. I \m
revised 1/01

AR102142



PURGING/SAMPLING INFORMATION FORM
(continued)

interface Measurements From

a) Air-light liquid

b) Liqht liquid water

c) Dense Hdwd

d)TD

e) Thickness of light ii

ftbtoc

(b - a)

f) Thickness of dense liquid (d - c)

NAPL MEASUREMENTS

Elevation ( msl / re) ft.

.ft.

ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

310% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/PeristalticPump

AR102143



Site

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) fTiO^ " 4 ~%

General Wellhead Condition Top of Casing Elev. (msl / re).

Project No.

ft! Weather/'.(far -v r»"> i dt

Static Water Level (ft btoc)

Sediment Thickness

Top of Screen (ft btoc)

Measured By

FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) 3*3 Cf^ Previous TD (ft btoc). Static Water Level Elev. (msl / re). ft.

. ft. Sediment Description

Screen Length _ . (ft.) x 0.10.

Well TD

epv2r

. static Water L e v e l = Water Column

Well Headspace Reading (ppm or %).

PURGE DATA

Macro Volume Calculations

ft. x0.17 (2 in.) or0.66 (4 in.).

Sediment Removal Method ^J" Ac-

_ maximum drawdown during micropurging

2-(s 3> & P <^ Date/Time

Obstructed: Yes / No

. x 3 /^ A" gallons or ^J" ft~ x 5 gallons

Well TD - Static Water Level

Micro Volume Calculation

Water Column 13 ,"?-?^ ft. x 0.00118 = C^.cii^^' gallons x 3.785 Q.Q^'-I liters to remove prior to first parameter measurement

Date
Start
Time

Stop
Time

Volume
(Gallonrf/liter!

Specific
Conductanc¥

Dissolved Oxygen/
Redox

1I53

Purge Volume 1 &<o/2Mi6^ '113-8

Purge Volume 2 j Ni

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Sample ID No.

Ci<3^ 4~Q

> \
I^.SVHZZ

Temperature Turbidity /pH/Color/ Odor

^/F0) ,̂ Ur KaocU^0

I5.50/ - 123
IS. 2(3

m-.zs

illt
13/33

-165

. 2 ?) -91

Date/Time

SAMPLING DATA

Sampled By Method ( ^>-uo Preservative iuS#4 Filtered: yes /(£o

ZTc- c?

Time
"74*

Raseiigarteii, Smilli & Associates. Inc.

I
Temperature l

FIELD PARAMETERS (After Sample Collection)

°F) Specific Conductance
i • • -^

. (ujpho's/cm) pH.

-SI

po

(std units)

U/9?
leviscd 7/01

AR102144



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation ( msl / re) ft. Comments

.ft.

ft.

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

-< 10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Dlaphragm/PeristalticPump

AR102145



Site

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) Project No.

General Wellhead Condition TOD of Casino. Elev. (msl / re) ft. Weather

Static Water Level (ft btoc)

Sediment Thickness

Top of Screen (ft btoc)

Measured Bv

Well TD

Well TD

Date

Purqe Volume 1 T)<e\2J\\0

Purqe Volume 2

Purqe Volume 3

Purqe Volume 4

Purae Volume 5

Purqe Volume 6

Purqe Volume 7

Purqe Volume 8

FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) Previous TD (ft btoc) Static Water Level Elev. (msl / re) ft

ft. Sediment Description Sediment Removal Method Obstructed: Yes / No

Screen Lenqlh (ft.) x 0.10 maximum drawdown durinq micropurqinq

Well Headspace Reading (ppm or %) Date/Time

PURGE DATA

Macro Volume Calculations

- Static Water Level = Water Column ft. x 0.17 (2 in.) or 0.66 (4 in.) x3 gallons or x5 qallons

Micro Volume Calculation

- Static Water Level = Water Column ft. x 0.001 1 8 = gallons x 3.785 liters to remove prior to first parameter measurement

Start Stop Volume Specific Dissolved Oxygen/ Temperature Turbidity /pH/Color/ Odor
Time Time (Gallons/liters) Conductance Redox (C°/F°)

•7 t2ciS i^Sf^.^jO di^H ^fI7/-S3. Il>, 2^ 7-7-/*r^;U(«^/iY>.
(2li 17,' G (3,0') tf ,Mol "Z^Al-^tt- R-23 ^S" ?5'S5/cUttvAv\
L2(L\ 13,5" 6t,s} 0,465" 3,q& /-"?& IV*32 . 3,1 f'S.SS/^/Far/rfl

'

Purqe Volume 9

Total Volume - ' -

Sample ID No.

Time

5c3s^fflCecl@ [Zl1?-
SAMPLING DATA

Date/Time Sampled Bv Method Preservative ' Filtered: ves / no

FIELD PARAMETERS (After Sample Collection)

Temperature (°C/°F) Specific Conductance (umhos/cm) pH (std units)

-«1

Roscnganen, Smith &. Associates, Inc. 11/97
teviscd 7/01

AR102146



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ttbtoc

NAPL MEASUREMENTS

Elevation ( msl / re ) ft.

.ft-

ft.

Comments

COMMENTS

Abbreviations-.

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet/ foot

Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

:<10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

AR102147



• \

General Wellhead Condition K^e

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) fYl 03 - *-( ^

, I Top of Casing Elev. (msl / re)

Project No.

ft. Weather •+-

Static Water Level (ft btoc) IH . 0 1

FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) t-(Dtl'2- Previous TD (ft btoc).

Sediment Thickness AJ ^ ft. Sediment Description M PV

Top of Screen (ft btoc) N A Screen Length 2-C> (ft.) x 0.10 /^- C>

Measured By \~^ rt 7^"

Static Water Level Elev. (msl / re) A>

Well Headspace Reading (ppm or %)

PURGE DATA

Macro Volume Calculations

Sediment Removal Method A^/V

maximum drawdown during micropurging

*? . '?- _ Date/Time

ft.

Obstructed: Yes / No

( T

Well TD

Wel1 TD

fir - Static Water Level MV = Water Column /JA: ft. x 0.17 (2 in.) or 0.66 (4 in.) AJ A x 3 Al A~ gallons or A) A x 5 A(A;allons

Micro Volume Calculation
1 I ^" - Static Water Level 1M ,fr\ = Water Column 2Jo^ \ I ft. x 0.00118 = ft (Q"^>[ gallons x 3.785 £.| t^~ liters to remove prior to first parameter measurement

Start Stop
Date Time Time

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Volume
(Gallons/liters)

. £> • ( !? -

Specific /
Conductance Ji

Dissolved Oxygen/
Redox

ernperature

|S3I
2..

Turbidity /pH/Color/ Odor

^ rp

fa-

Sample ID No. HJM '^-/Date/Time Sampled By

SAMPLING DATA

•crA-^r Method
act [IV--.

Preservative 7/ ,-i, Filtered":' yes Xjjo^

Time

Rosenpilen, Sinilli & Associates, Inc.

Temperature

FIELD PARAMETERS (After Sample Collection)

°F) Specific Conductance. ..-'766 /ns
PH. . (std units)

11/97
revised 7/01

AR102148



dl!)

PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re) ft.

.ft.

ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

i10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristallic Pump

AR102149



Site

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) M ^ V / Project No.

General Wellhead Condition TOD of Casino Elev. (msl / re) ft. Weather

Static Water Level (ft btoc)

Sediment Thickness

Top of Screen (ft btoc)

Measured Bv

Well TD

Well TD

Date

Purge Volume 1 (£>0 l̂lO^

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) Previous TD (ft btoc) Static Water Level Elev. (msl / re) ft

ft. Sediment Description Sediment Removal Method Obstructed: Yes / No

Screen Lenqth (ft.) x 0.10 maximum drawdown during micropurqing

Well Headspace Reading (ppm or %) Date/Time

PURGE DATA

Macro Volume Calculations

- Static Water Level = Water Column ft. x 0.17 (2 in.) or 0.66 (4 in.) x3 gallons or x5 gallons

Micro Volume Calculation

- Static Water Level = Water Column ft. x 0.001 18= gallons x 3.785 liters to remove prior to first parameter measurement

Start Stop Volume Specific Dissolved Oxygen/ Temperature Turbidity /pH/Color/ Odor
Time Time (Gallons/liters) Conductance Redox . (C°/F°)

1 $5 o /'/•-? -\ok>b l̂̂ l̂ l I \H^ /<y,6>^ /0/, / &, 3 /C Icio-̂  /fifo
!<$t)l !%,$& /£>?? ~JlfLticlllfl )Ll-l ̂  f7'l ] g'.'&JcL&tQy/te

lipoU u.î  itf.2-5 ,(?") ^/^.^//yD H-JO -fi.7^ 1 ,5'.3k IcL&o&'/ft (.
\ lo07 (15} 15.6 .(01 7h-^//^/ jY'Of "7°-//5.37/<:<-i>ofr//J.cii

Purge Volume 6 1(010 (3^9 /»• O -•fcfa") ^f'7/f'j f jy/ /t/,o '/ £/ / •&'}$ /£f~.Q:T-/ //Jf.

Purge Volume 7

Purge Volume 8

Purge Volume 9

\ \p\3 (.'.s0 /^-OQ X :̂/ ~3Pj-W//l¥J l^-l^ $b' / 53*?/£te-w/M oOt

\d\lo ('i-'1")) ^'5 -6^^ ~7/£?.G'?//g£ H,l® 4? /3. 3 <? /£ ' - e--?7//S. i'

\W

Total Volume iu'i'-^

Sample ID No.

Time

SAMPLING DATA

Date/Time Samoled Bv Method Preservative Filtered: ves / no

FIELD PARAMETERS (After Sample Collection)

Temperature (°C/°F) Specific Conductance (umhos/cm) pH (std units)

Rosengarteii, Smith & Associates, Inc. 11/97
revised 7/01

AR102150



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

0 Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation ( msl / re ) ft.

.ft.

ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch (I. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

110% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

AR102151



Site

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.)

General Wellhead Condition

Static Water Level (ft btoc) _

Sediment Thickness

Top of Screen (ft btoc).

Measured By (

Project No.

ft. Weather

20

/V
>.ni TD (ft btoc).

ft. Sediment Description

Screen Length _

Top of Casing Elev. (msl / re)

FLUID LEVEL/WELL DEPTH MEASUREMENTS

! JO Previous TD (ft btoc) _j|t3jjO static Water Level Elev. (msl / re)

.5

ft.

. (ft.) x 0.10.

Well TD.

Well TD
^

. - Static Water Level

- Static Water Level

Well Headspace Reading (jjpm^r %)

PURGE DATA

Macro Volume Calculations

= Water Column ftJ & ft. x 0.17 (2 in.) or 0.66 (4 in.)

Micro Volume Calculation

= Water Column 23,^ ft. x 0.00118 = J-.Oc^ gallons x 3.785

Sediment Removal Method /AY /A-

maximum drawdown during micropurging

i'"Z. Date/Time

Obstructed: Yes / No

ft x 3 A. gallons or JU x 5 Al4

Start Stop
Date Time Time

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

g6/z4>3
(Gallos/lite

Specific
Conductance O'W £Dissolved Oxygen/

Redox

Tb-

liters to remove prior to first parameter measurement

^P^mperature Turbidity /pH/Color/ Odor

c "f^- Set s I-* r<e
rO 3, 10

2..2S-
.1ft

^t-

IS, OS

(7-I3 7,25 2,7-1
2.4=6

•71 OOP

Sample I

Time

3.nuV-'^jate/Time 'S&Jzwo'*

7 rifled Q,
SAMPLING DATA

•23g.O

j A)-. aV
M^ all
H.-. OAe

14,43

Sampled By Method Preservative Filtered: yesT^no

Roscngarten, Sniilh & Associates, Inc.

Temperature

FIELD PARAMETERS (After Sample Collection)

(^S/ ° F) Specific Conductance i2. ̂ . (gmffos/cm) pH 6 i S5 (std units)

17 I ,G
• 11/97

revised 7/01

AR102152



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation ( msl / re ) ft.

.ft.

ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

:< 1 0% of Screen Length

Notes:
Purge/Sample Melhods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

AR102153



PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Site Puraino/SamDlino Point ID (Well No.) '|1 lOJ-^ £, Project No.

General Wellhead Condition TOD of Casino Elev. (msl / re) ft. Weather

Static Water Level (ft btoc)

Sediment Thickness

Top of Screen (ft btoc)

Measured Bv

Well TD

Well TD

Date

Purge Volume 1 ° \ \

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Sample ID No.

Time

FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) Previous TD (ft btoc) Static Water Level Elev. (msl / re) ft.

ft. Sediment Description Sediment Removal Method Obstructed' Yes / No

Screen Length (ft.) x 0.10 maximum drawdown during microourging

Well Headsoace Reading (DDITI or %) DatefTime

PURGE DATA

Macro Volume Calculations

- Static Water Level = Water Column ft. x 0.1 7 (2 in.) or 0.66 (4 in.) x3 gallons or x5 gallons

Micro Volume Calculation

- Static Water Level = Water Column ft. x 0.001 1 8 = gallons x 3.785 liters to remove prior to first parameter measurement

Start Stop Volume ,—». Specific m5/Ci~ Dissolved Oxygen/ Temperature Turbidity /pH/Color/ Odor
Time Time (Gallons/liters}1 Conductance Redox Qcĵ F0)

J7Z.S" ll.S^o.jj) 7-£3 /PI"^/ — ( ^T2- 1 Hi 7*2 It^.c'/D.^S" /<?/*«--( i) /AE'
I7ZB /2,o 6) 2,4^ >i^,°n'(-t^ m,bl r^.oA/^/c^J./KUc
p3i 13,5" (z-s) 2,Mt X^.ll/-/! fl.&S lLIS',C'lt, l̂/C(0^L/ f̂

|?-3H 1S.O ^M.o) 2iM2. 7 R pft 1 — (o \"3>PF( I^S,6/^3i// /cru^Y/yi-',. ^

l"?-^^?- )t.S Ls.s) "2.3S "X*?-.6^ /-^/ Ni°' 1 TjfJL Wf Cl'jv^h / Mc

\>^0

SAMPLING DATA

Date/Time Sampled Bv Method Preservative Filtered: ves / no

FIELD PARAMETERS (After Sample Collection)

Temperature (°C/°F) Specific Conductance (umhos/cm) cH (std units)

Rosenganen, Smith & Associates, Inc. 11/97
revised 7/1) I

AR102154



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e} Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation ( msl / re) ft.

.ft-

ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch (t. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

:< 10% of Screen Length

Notes:

Purge/Sample Melhods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

11/97

AR102155



PURGING/SAMPLING INFORMATION FORM

Site ElkV
GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) /V\\AJ- Project No.. "Zf!> / V " I 0

General Wellhead Condition Ovf-J O^A,

Static Water Level (ft btoc) } C? t. i ]

Top of Casing

FLUID

TD (ft btoc)

Sediment Thickness ft. Sediment Description

Top of Screen (ft btorf Screen

Measured Bv N l\ri^_/

Well TD - Static Water Level

Well TD - Static Water Level

Start Stop
Date Time Time

Purge Volume 1 ^/i^J/O 2,1) • !jy3 J.6/^

Purge Volume 2 ^-^5

Purge Volume 3 3 -7/0

Purge Volume 4 £J -T$

Purge Volume 5 f> • 50

Purge Volume 6 0 VF> ^

Purge Volume 7 S • -^ 3

Purge Volume 8 O -6S
Purge Volume 9

Length

Well

= Water Column

= Water Column

Volume fc*^,
(Gallons/Ltersy

'I. OB
2-00

3> 00
4.00
^.00
^p ,00
7- 0$
8 : 00

Elev. (msl /re) ft. Weather f^/OiA^l/

LEVEL/WELL DEPTH MEASUREMENTS

Previous TD (ft btoc) Static Water Level Elev. (msl / re) ft.

Sediment Removal

(ft.) x 0.10 maximum drawdo

Headspace Reading (ppm or %)

PURGE DATA

Macro Volume Calculations

ft. x 0.17 (2 in.) or 0.66 (4 in.) x3

Micro Volume Calculation

ft. x 0.001 18= gallons x 3.785

Specific Dissolved Oxygen/
Conductance Redox (j
I *""1

/. 2 j2-5^/-ZZ<^
/ . / 12.27-223
1-0 |2,?)7~'2/(10 /

0.#? }2.l'/-20$
, M J2.0V-I9S
.60 /2.0'A/^f
.57 1I-V7-/S?x

Method Obstructed: Yes / No

wn during micropurging

Date/Time (!' /"/-2.~'O.^

gallons or x 5 gallons

liters to remove prior to first parameter measurement

temperature Turbidity /pH/Color/ Odor
;glP/F0)

i zJ Q <~\r\®/£$'£J /&
!£.<% VgO/fT.'T'i
ILp.Q T7?6/6~.S'O
6: 1 7SVS53
\L\i\ -7/^0/^,^3
1 *-i< H ^00/5,5 H
W.< ^6/6" 53
)4.4> 37d/^.^2

/

Total Volume

Sample ID No. r\ v^"2 Date/Time /-"22 "0

^I'-Og

J r̂̂ S ,̂ jiime-z-> s^ -̂u1 Temperature"?

V& ^> Sampled By

. , SAMPLING DATA I f\j

OKl̂ l Method /Ot'vJ tfO
/

1*5-2.
'Y , FIELD PARAMETERS (After Sample Collection) _ . _ _ _ _

_27r~i(i_ r-f-.U/
"Tn *̂- rc/ °F) Specific Conductance •*• ~J T7

L\J Preservative Filtered: yes / no

*̂"' ~X / **^ <"*~^ /O

• tpO (umhos/cm) pH ̂  ' ̂  ^ (std units)

Rosenganen. Smith & Associales, Inc. 11/97
revised 7/01

AR102156



PURGING/SAMPLING INFORMATION FORM,
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS
'"i W

Elevation ( msl / re) ft Comments.

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

i 10% of 'Screen Length

Notes:
Purge/Sample Methods-'

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

11/07

AR102157



PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Site r~~- ' ' A v x

General Wellhead Condition (~
c

Static Water Level (ft btoc) )

Sediment Thickness

Top of Screen (ft btoc)

Measured Bv

j Purqinq/Samplina Point ID (Well No.) !^\ U\J [ 7~)

\ O &(Aj Top of Casina Elev. (msl / re)

Project No. Z^(-) \ 1 "~ / <•

ft. Weather r,/AU(/
) '
' FLUID LEVEL/WELL DEPTH MEASUREMENTS

\ , 5- LQ TD (ft btoc) Previous TD (ft btoc) Static Water Level Elev. (msl / re)

ft. Sediment Description

_ I ̂  , ̂ Screen Length (ft.) x 0. 1 0

—J IM* Well Headsoace Reading (ppm or %)

Sediment Removal Method

maximum drawdown durinq micropurqinq

Date/Time

>

V
/

ft.
Obstructed: Yes / No

7-2Z "Oo

Well TD . - Static Water Level

PURGE DATA

Macro Volume Calculations

. = Water Column ft. x 0.17 (2 in.) or 0.66 (4 in.). x 3

Well TD - Static Water Level = Water Column

Micro Volume Calculation

ft. x 0.00118 = gallons x 3.785.

Sample ID No. A U3 I ̂ Date/Time '̂"22. -Q'

I ft' ^ \ XI- ^s ' — ' l Temerature / -J '

SAMPLING DATA

Sampled By Method

Time Temperature

FIELD PARAMETERS (After Sample Collection)

(°C / °F) Specific Conductance.

gallons or . x 5 gallons

Date

Purge Volume 1 7"2Z-O

Purge Volume 2

Purge Volume 3

Purge Volume -,

Purap Volume 5

Hurqe Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Start Stop
Time Time

1= 1(7-3) 10'. 51
\0'-^>3
\ (Y35
10. JY
I O1'̂

r*0--

Volume Specific
(Gallons/liters) Conductance

j n •?
z yb
^ ^j2-
n i/'Z.
5 /7T.

^> //Z

Dissolved Oxygen/
Redox

\1Qf-®
\\q y-^^
ii.«y-^5
\\.lo/-(l%

\ \ A f ~ \ 0 \
li%/ -lO^l

Temperature

/•5-V
/5". 3
IH.I
M.B
IH-ft

liters to remove prior to first parameter measurement

Turbidity /pH/Color/ Odor

Preservative _Filtered: yes / no

. (umhos/cm) pH (std units)

Rosenganen, Smith & Associates, Inc. 11/97
revised 7/1)1

AR102158



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation ( msl / re) ft. Comments .

ft.

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Tolal Depth in. = inch ft. = feet / foot

" Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

^10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Dlaphragm/PeristaltlcPump

AR102159



PURGING/SAMPLING INFORMATION FORM

Site

General Wellhead Condition

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) _

Top of Casing Elev. (msl / re)

Project No. ^~ (

ft. Weather

Static Water Level (ft btoc)

Sediment Thickness

Top of Screen (ft btoc)

Measured By

15-SI TD (ft btoc) _

. ft. Sediment Description

Screen Length

FLUID LEVEL/WELL DEPTH MEASUREMENTS

Previous TD (ft btoc) Static Water Level Elev. (msl / re) ft.

. (ft.) x 0.10.

Well TD - Static Water Level = Water Column

Well Headspace Reading (ppm or %).

PURGE DATA

Macro Volume Calculations

ft. x 0.17 (2 in.) or 0.66 (4 in.).

Sediment Removal Method

_ maximum drawdown during micropurging

Date/Time

Obstructed: Yes / No

x 3 . gallons or x 5 .gallons

Well TD - Static Water Level = Water Column

Micro Volume Calculation

ft. x 0.00118 = gallons x 3.785 liters to remove prior to first parameter measurement

Turbidity /pH/Color/ OdorStart Stop
Date Time Time

Purge Volume •\*?fZ7/0'*> 11-50 12.^5

Purge Volume 2 12-0"

Purge Volume 3 / L. tOtp

Purge Volume 4 ' c_ , C>O

Purge Volume 5 / 2 • /L7

Purge Volume 6 / Z'. 1 ̂

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Volume Specific
(Gallons/liters) Conductance

Z . ^1

3 .?,/
^ -^C7
^ 1 2_c\
^ .-Ztf

Dissolved Oxygen/ Temperature
Redox (C°/F°)

\L-lf-52. /&•?
H0i7/~W> lt0-5~
/&>%'/ ~~4to If̂ .i
1 (cX/ - ytf 1 $ • 3
|/V> &/-V3 /^•2)
J/«-77-^2 /3'2

^I'l

..
975773

Sample ID No.

Time

y SAMPLING DATA

'OS/f £'.[£) Sampled By Q Kn '

Temperature.

Method

FIELD PARAMETERS (After Sample Collection)

o F) Specific Conductance

lOj/J Preservative Filtered: yes /no

Z U) . (Mmhos/cm) pH (std units)

Rosengaiteii, Smith & Associates, Inc. 11/97
leviscil 7/01

AR102160



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation ( msl / re) ft.

.ft.

ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

< 10% of Screen Length

Notes:
Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

AR102161



PURGING/SAMPLING INFORMATION FORM

1 \ GENERAL INFORMATION

Site fZL.1 r\j\\yV~\ Purginq/Samplina Point ID (Well No.) /"I'lslJ — ̂ 7^1 Proiect No. ~2-C?\('~\iL

General Wellhead Condition Top of Casina Elev. (msl / re) ft. Weather

i FLUID LEVEL/WELL DEPTH MEASUREMENTS

Static Water Level (ft btoc) 1 O • -^ 1 TD (ft btoc) Previous TD (ft btoc) Static Water Level Elev. (msl / re) ft.

Sediment Thickness ft. Sediment Description Sediment Removal Method Obstructed: Yes / No

Top of Screen (ft btoc) Screen Length (ft.) x 0.10 maximum drawdown durinq microouraina

Measured By "vJ rv»~\

WellTD - Static Water Level

Well TD - Static Water Level

Start Stop V(
Date Time Time (C

Purge Volume 1 O?'̂ 2"^ \ l-> I '2-0

Purge Volume 2 I / Z")

Purge Volume 3 \ • /-L

Purge Volume & , 2i£>

Purge Volume 5 • !2-C>
c urge Volume 6 , i-\

Purge Volume 7 1 • "*-> 1

Purge Volume 8 1 • 3-2

Purge Volume 9 1 '• ~y\

Total Volume j ' ->£|9

d !:-yi r
Sample ID No. h vJ- n Date/Time /"2-2-03//

Time ^ ' vJU Temperature

Well Headspace Reading (com or %) Date/Time (b / ~2Z-t/ 5

PURGE DATA

Macro Volume Calculations

Water Column ft. x 0.1 7 (2 in.) or 0.66 (4 in.) x3 gallons or x5 gallons

Micro Volume Calculation

Water Column ft. x 0.001 18= gallons x 3.785 liters to remove prior to first parameter measurement

3lume Specific Dissolved Oxygen/ Temperature Turbidity /pH/Color/ Odor
allons/liters) Conductance Redox (y'/F0)

-2-00 - / ^ - TM//2 15. 1 zso/v-ig/cJea,
"S . 0 5 /^ lio-W} (Y^ / 9' 7 2<4y5°l&> '
*j . 00 Z00 //^ -0 /i 5/ / 4. % -2<y#/^ - 5"^
^ tt I6.lj}^7 '^-3 t.ioy .̂*f5
lo C / y^Vo/^O^ /5"-Y '7C^^/^-.5g
7 5^7 /¥<0/22^ /5".?5 /SO'/ 5".^^
$ £>/ / 3- 3/2 3# 755". <?o / 3o/5" -^2.
4 57 I^-Z'/ZV/ /5-3 //6/,^". V.-^T
/(9 ^£ l^0/'23g 15-3 TO/ 5"-^.?
)/ 5^7 Ybtfl 2.*\ /5T. 1 RVo.^'f
1^2. • to / 2,9/2^ '|, / y,&S-Li^

m T7 I T / O HUH D 1 1 kl /^ F^ A T A ' ^- ' Xff • ^~ rf * /\ 1 / j^ ' ^S ^ / ^J ' / ^^

l/Hj W SAMPLING DATA y£g/23to (\ ^f ^H/SA?
'• S"Z Sampled By . ^ /X fH Method / O LO T | OlV Preservative Filtered: yes / no

---, FIELD PARAMETERS (After Sample Collection) -y ^ J^

(°C/°F) Specific Conductance ^ ^ (umhos/cm) oH ^- - 2D / (std units)

/ / /& 'I ^ (j3 1 ~7 ~Z »-, -y 1-7 / <£T I 5V, -> 7<c- ~? Q
»-f jCi f/ »-; ' t"' -•>/ f'-'O t /v j , l ^ v,;/ O O/1

Rosengarten, SiTiilh & Associates, Inc. f 'l 7 ^^ ^UL_C? 1 "!7 *? /- -7 ̂  ) — i "^''T"'^/ 11/97
] ' C^ \ /*•> >— T^ ' ^- • ̂  / 1- &(j / ,"5 . 1 ^ J / 5" ^i? revised 7/dli ^ f In S~^ ' \ ' * ~* ' * — l~-̂ c •' <-•* 1
I ' '-~J i " ^~^ /" 7 1 *^ ^ f - -X |̂ "̂  / 1AR102162



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation ( msl / re) ft. Comments

.ft-

ft.

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch fl. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 "C

Not Applicable

^10% of Screen Length

Notes:

Purge/Sample Melhods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

AR102163



PURGING/SAMPLIN RMATION FORM

Sile

General Wellhead Condition Dt

Purging/Sampling Point ID (Well No.) _

Top of Casing Elev. (msi / re).

GENERAL INFORMATION
//I IV-7, Project No. _

ft. Weather

2.0

Static Water Level (ft btoc).

Sediment Thickness A/(A ft. Sediment Description

Top of Screen (ft btoc) Screen Length

Measured By

LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) 2.11 V^CjVmto-')) Previous TD (ft btoc) J Static Water Level Elev. (msl / re) ft.

. (ft.) x 0.10.

Well TD.

Well TD

Purge Volume 1$ta

Purge Volume 2 g/Ztp

Purge Volume 3 W2Afl

Purge Volume 4

Purge Volume 5 _ _

Purge Volurr~ 0

Purn-^ v/olume 7

Purge Volume 8

Purge Volume 9

Total Volume

Well Headspace Reading (ppm or %).

PURGE DATA

Macro Volume Calculations

- Static Water Level |%Zn= water Column J^Z^O? (2 in.) or 0.66 (4 in.)
T —^Micro volume Calculation

Sediment Removal Method /W^T Obstructed: Yes / No

maximum drawdown during micropurging ^

DatefTime OS/2 L> /o3-1Cftj 5"\ r /

Start Stop
Date Time Time

in

0^50

x3 . gallons or . x 5 gallons

- Static Water Level' " = Water Column I'̂ '̂  lTxO.00118 = O.Q [ ^ gallons x 3.785^*0 T \ liters to remove prior to first parameter measurement ^/r ,

Volume
(GallonHters

Specific
Conductance

Dissolved Oxygen/
Redox

u
IK

Temperature Turbidity /pH/Colon

Ue.

Sample ID No.

Time

Date/Time 095^ Sampled By

SAMPLING DATA

&-.O Method

Temperature |

FIELD PARAMETERS (After Sample Collection)

("C / °F) Specific Conductance

Preservative Filtered: yes /

(umhos/cm) pH <0«'tO (std units)

Rosetigailen, Smith & Associates, Inc.

CWvy V->K|

11/97
revised 7/01

AR102164



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

0 Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re) ft.

.ft .
ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Deplh in. = inch ft. = feet / loot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10 N.T.U.

0.2 °C

Not Applicable

i10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/PeristaldcPump

AR102165



PURGING/SAMPLIN RMATION FORM

Site £(kJQ»/\ -

General Wellhead Condition^

Static Water Level (ft btoc).

GENERAL INFORMATION

JCOu(̂ c< Purging/Sampling Point ID (Well No.)

Top of Casing Elev. (msl / re)

Project No..

_ft . Weather

FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) ^.^7 Cf(WlQj£) Previous TD (ft btoc) Static Water Level Elev. (msl / re)

Sediment Thickness <V A- ft. Sediment Description A/A- Sediment Removal Method

Top of Screen (ft btoc) /1/4- Screen Length £S (ft-) x 0.10 \. f maximum drawdown during micropurging

Measured By ^T/u(OvH.~TP-Y-O Well Headspace Reading (ppm or %) Date/Time

ft.
Obstructed: Yes / No

Well TD - Static Water Level = Water Column

PURGE DATA

Macro Volume Calculations

3TH (2 in.) or 0.66 (4 in.). . gallons or . x 5 gallons

WellTD

(Micro Volume Calculation

. - Static Water Level ft.^= Water Column |^J Ntr<u00118 = CX^H gallons x 3.785 0,0*1 liters to remove prior to first parameter measurement

Date

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Vo''jine 8

P-r^e Volume 9

Total Volume

Start
Time/ Tim

IHu

I'ibM

Volume
(Gallonsfjiters),

t3>

J-H.
Lk

2,1

Specific
Conductance1

O,6 (

Dissolved Oxygen/
Redox

-/' 2-

Temperature
(C°/F°)

Turbidity /pH/Color/(dop>

Sample ID

Time

Rosengaiten, Sinil

Datemme h.lt((

Temperature

SAMPLING DATA

ffKWffl M<JO Sampled By. Method

FIELD PARAMETERS (After Sample Collection)

°F) Specific Conductance.

Preservative H/VC?3 Filtered: yes

(pmhos/cm) pH . (std units)

11/97
revised 7/01

AR102166



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re ) ft.

.ft.
ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

ms! = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity .

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

:< 10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Perislaltic Pump

AR102167



site
General Wellhead Condition

Static Water Level (ft btoc)

Sediment Thickness

Top of Screen (ft btoc)

Measured By

PURGING/SAMPLIN ORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) /M (//~

Top of Casing Elev. (msl / re).

Project No. _

ft. Weather

FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) 3^ • TD (ft btoc) Static Water Level Elev. (msl / re) ft.

Sediment Description

Screen Length fLfO . (ft.) X 0.10.

Well TD - Static Water Level

Well TD 7 o - - Static Water Level =

Well Headspace Reading (ppm or %) _

PURGE DATA

Macro Volume Calculations

. = Water Column ft. x 0.17 (2 in.) or 0.66 (4 in.).

Sediment Removal Method

_ maximum drawdown during micropurging

• Date/Time

Obstructed: Yes / No

Water Column

x 3 gallons or x 5 gallons

Micro Volume Calculation

ft. x 0.001 18 = Q.PZ-^ gallons x 3.785 £),0^ liters to remove prior to first parameter measurement

Date
Start Stop
Time Time

Turbidity /pH/Color/ Odor

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Sample ID

Time (HSi

Rosengarten, Smilh & Associates, Inc.

Temperature

FIELD PARAMETERS (After Sample Collection)

(°C / °F) Specific Conductance.

OtA

(std units)

11/97
rei-iscd 7/01

AR102168



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation ( msl / re) ft.

.ft.

ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TO = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

:< 10% of Screen Length

Notes:

Purge/Sample Melhods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Dlaphragin/PeristalticPump

AR102169



site
General Wellhead Condition

Static Water Level (ft btoc) _

Sediment Thickness /VcT

Top of Screen (ft btoc)

Measured By

Well TD

Well TD

PURGING/SAMPLIN ORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.)

Top of Casing Elev. (msl / re)

FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) ^-/Oj f- Previous TD (ft btoc)

Project No. _

ft. Weather

. ft. Sediment Description

Screen Length "2Q

Static Water Level Elev. (msl / re). ft.

. (ft.) x 0.10.

- Static Water Level

- Static Water Level

Well Headspace Reading (ppm or %)..

PURGE DATA

Macro Volume Calculations

. = Water Column • ft. x 0.17 (2 In.) or 0.66 (4 in.).

Sediment Removal Method

_ maximum drawdown during micropurging

Date/Time

Obstructed: Yes / No

x 3

Micro Volume Calculation

Water Column |,3 .(pfl ft. x 0.00118 = G&{ 5 gallons x 3.785.

. gallons or x 5 gallons

liters to remove prior to first parameter measurement

Date

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Sample ID No

Time

Start Stop
Time Time

Datemme

Volume
(Gallons/

\1 J<fl 1 5

Roseiigarten, Smith & Associates, Inc.

Temperature. ivr

Specific c /
Conductance/W) ;/^

a

SAMPLING, DATA

Sampled By

Dissolved Oxygen/
Redox

Method

FIELD PARAMETERS (After Sample Collection)

(°C/m) Specific Conductance

Temperature Turbidity /pH/Color/ Odor

hP W*7 40.
f&^ssisr
WH'SCI Jv

Preservative _Filtered: yes / no

. (umhos/cm) pH (std units)

11/97
revised 7/01

AR102170



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

C) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

0 Thickness of deriS.1? liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re) ft. Comments

.ft.

ft.

COMMENTS

Abbreviations:

bloc = Below Top of Casing

te = Elevation lelative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / loot

Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

:< 10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

AR102171



PURGING/SAMPLING ApRMATION FORM

site
General Wellhead Condition.

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.).

Top of Casing Elev. (msl / re).

Static Water Level (ft btoc).

Sediment Thickness

7~pp of Screen (ft btoibtoc)

(AM

ft. Sediment Description

Screen Length

FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) ZI.'K pftVig-^ Previous TD (ft btoc) A//A- Static Water

Project No.

ft. Weather
\J*i\

Level Elev. (msl / re)

Sediment Removal Method

. (ft.) x 0.10

Well TD A/A - Static Water Level Hffi = Water Column

Well Headspace Reading (ppm or %).

PURGE DATA

Macro Volume Calculations

.ft. x 0.17 (2 in.) or 0.66 (4 in.).

maximum drawdown during micropurging

Date/Time

Obstructed: Yes / No

x 3. . gallons or _x 5 gallons

Well TD

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

\o y\
Sample ID No.

Micro Volume Calculation

- Stai.'J Water Level I "M? = Water Column /O^"*- ft. x 0.00118 = 0,0\~l- gallons x 3.785 fltfVb liters to remove prior to first parameter measurement
r ~ . i. \

Start Stop
Date Time Time

Volume Specific i
Conductance dox

UOM.-T

Date/Time | HO Sampled By.

is|0(ved Oxygen/ / Temperature

Ml

Turbidity /pH/Color/ Odor

1_L5_ a
,<U [Jt

do-

SAMPLING DATA

Method Preservative foJL ^}- Filtered: yes /(rv

Time

n, Smith & Associates, Inc.

Temperature

FIELD PARAMETERS (After Sample Collection)

, (°C/°F) Specific Conductance

00 10-

. (pmhos/cm) pH . (std units)

11/97
revised 7/01

AR102172



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re) ft.

.ft.

ft.

Comments

COMMENTS

Abbrevialions:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl - Elevation relative to mean sea level

TO = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

:< 10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Dlaphragm/PeristaltlcPump

AR102173



PURGING/SAMPLIN RMATION FORM

sue
GENERAL INFORMATION

Purging/Sampling Point ID (Well No.)

General Wellhead Condition Top of Casing Elev. (msl / re)

Project No. _

ft. Weather Q\/»/O)f . Srr/lcur,

Static Water Level (ft btoc).

Sediment Thickness

FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft bfoc) 3i$*L_Cj!£iYl<X/>) Previous TD (ft btoc) yV/A Static Water Level Elev. (msl / re). ft.

Top of Screen (ft btoc).

Measured By

. ft. Sediment Description.

Screen Length . (ft.) x 0.10.

Well TD - Static Water Level

Well Headspace Reading (ppm or %).

PURGE DATA

Macro Volume Calculations

. = Water Column ft. x 0.17 (2 in.) or 0.66 (4 in.)

Sediment Removal Method

_ maximum drawdown during micropurging

Date/Time

Obstructed: Yes / No

x 3 gallons or . x 5 gallons

Well TD

Micro Volume Calculation

. - Static Water Level yfo(5 = Water Column/ T/te ft. x 0.00118=' 0<Q*M gallons x 3.785 O-O1^ liters to remove prior to first parameter measurement

Date
Start Stop
Time Time

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

Sample ID No. Daten"ime -"

Volume ^^
(Gallonsper

IZ15" Sampled By

Specific i"
Conductance

Q.9N

issolved Oxygen/
Redox

~lQ4r

SAMPLING DATA

Method MVCK.Q

perature Turbidity /pH/Color/ Odor

Kw/
TO

d

3±1: £

Preservative f4U_. (CC Filtered: yes / 6

Time

Rosengarten, Smilli & Associates, Inc.

Temperature

FIELD PARAMETERS (After Sample Collection)

(°C / °F) Specific Conductance (umhos/cm) pH . (std units)

11/97
revised 7/01

AR102174



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re) ft.

.ft.

ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

ie = Elevatan relative \o sile-specilic daton

msl = Elevation relative lo mean sea level

TD = Total Depth in. = inch ft. = feel / fool

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

^10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in )

Submersible/Dlaphragm/PeristalllcPump

AR102175



site
General Wellhead Condition \A

PURGING/SAMPLIN

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.]

ORMATION FORM

Top of Casing Elev. (msl / re).

Project No.

ft. Weather

Static Water Level (ft btoc).

Sediment Thickness <

Top of Screen (ft btoc)

Measured By

J TD (ft btoc) _

. ft. Sediment Description

Screen Length

FLUID LEVEL/WELL DEPTH MEASUREMENTS

V/4 Previous TD (ft btoc) Static Water Level Elev. (msl / re) ft.

. (ft.) x 0.10.

Well TD - Static Water Level

Well Headspace Reading (ppm or %).

PURGE DATA

Macro Volume Calculations

. = Water Column ft. x 0.17 (2 in.) or 0.66 (4 in.).

Sediment Removal Method

_ maximum drawdown during micropurging

Date/Time

Obstructed: Yes / No

x3 . gallons or x 5 gallons

Well TD

Micro Volume Calculation

. - Static Water Level _{\bt = Water Column £flMf ft. x 0.00118 = Q .O^T gallons x 3.785 £X 1H liters to remove prior to first parameter measurement

Start Stop
Date Time Time

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

2.-.M-

Volume
(Gallons^fters

\

(.T

Specific !
Conductance

3-17-

Dissolved Oxygen/
Redox

Temperature Turbidity /pH/Color/ Odor

-y<

Sample ID No.

Time

Date/Time

SAMPLING DATA

Sampled By Method . Preservative-)

Rosengaiten, Smilh & Associates, Inc.

Temperature.

FIELD PARAMETERS (After Sample Collection)

V£C^ °F) Specific Conductance. (umhos/cm) pH. . (std units)

H/97

revised 7/01

AR102176



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

0 Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re) ft.

.ft.

.ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

< 10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/PerislalticPump

AR102177



PURGING/SAMPLIN ORMATION FORM

sue
General Wellhead Condition

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) /\\~\A/

Top of Casing Elev. (msl / re)

Project No.

ft. Weather

Static Water Level (ft btoc).

Sediment Thickness

Top of Screen (ft btoc)

Measured By

11.13
FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) ^ Previous TD (ft btoc) £/fl/ 2~ static Water Level Elev. (msl / re) ft.

Sediment Description

Screen Length . (ft.) x 0.10.

Sediment Removal Method

. maximum drawdown during micropurging

Obstructed: Yes / No

Well TD - Static Water Level

Well TD

Well Headspace Reading (ppm or %).

PURGE DATA

Macro Volume Calculations

. = Water Column ft. x 0.17 (2 in.) or 0.66 (4 in.).

Micro Volume Calculation

Date/Time

x 3 . gallons or . x5 gallons

. -f.

Start Stop
Date Time Time
/ / •}

Purge Volume 1 TK.Ytt* 5^3) V^flrtA

Volume Specific JVW/t,#
(Gallons/liters) Conductance '

1 *^ t ^

A. Dissolved Oxygen/ 'Jernperature
Redox He*/F°)

I • i\ i,
Purge Volume 2 V-VT-< L- 0* tVfc &&-<&/ l~)~2^ fi-C?

Purge Volume 3 ^ 1 3 3

Purge Volume 4 J »M.T_

Purge Volume 5 V. HJo

Purge Volume 6 V-M^

Purge Volume 7 5 ' So

*V £>- ^^
(0 O'M^
cj £).H ^
lo o^tf
\\ (n[i y^i

' /tf-11,'/ ^S?C? /^^f

(5v^^ ^(^J l^^^0

^•T4/^2,S n,S3
[3.M/ *i^ (^S*
H-W/Vi /^5?V

vir - ' -• ~ ' '
Purge Volume 8 -* ^tlAJLc

Purge Volume 9

Total Volume
f̂ uw.j' Oyv *^\ *AO OV^VA.

Turbidity /pH/Color/ Odor

Sample ID No.

Time

~*frH Date/Time

SAMPLING DATA

Uoscngiirtcn, Smilli & Associates, Inc.

Temperature / H» C?

ampled By Method Preservative

FIELD PARAMETERS (After Sample Collection)

(°C/°F) Specific Conductance Q» (pmhos/cm) pH

!: yes

(std units)

11/97
revised 7/01

AR102178



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation ( msl / re) ft.

.ft-
ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation telalive to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch It. = (eel / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10 N.T.U.

0.2 °C

Not Applicable

^10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Dlaphragm/PeristallicPump

AR102179



PURGING/SAMPLIN RMATION FORM

site C)C
General Wellhead

GENERAL INFORMATION

Purging/Sampling Point ID (Well No) /M \A/~~L

f JL Top of Casing Elev. (msl / re) _

- .
Static Water Level (ft btoc)

Sediment Thickness

Top of Screen (ft btoc)

Measured By 64^1

TD (ft btoc)

ft. Sediment Description.

Screen Length

FLUID LEVEL/WELL DEPTH MEASUREMENTS
,ill .i. i

Project No. _

_ ft. Weather

. (ft.) x 0.10.

uu ucr i n ivicHourccmcn i o

Previous TD (ft btoc) V/41?'/. Asiatic Water Level Elev. (msl / re)

Sediment Removal Method

0vt>f'cg'|T-) LMiylly \4\JV(A\C*

Well TD. . - Static Water Level = Water Column

WellTD.

Well Headspace Reading (ppm or %).

PURGE DATA

Macro Volume Calculations

ft. x 0.17 (2 In.) or. 0.66 (4 in.).

(Micro Volume Calculation)

maximum drawdown during micropurging

Date/Time

Obstructed: Yes / No

x 3 .gallons or _x5 gallons

ymiuiu vmump vem*uiaumij

Static Water Levelf\jL*i = Water Column /O-'tb ft. x 0.00118 = C),01 ̂ - gallons x 3.785 0>^~^T liters to remove prior to first parameter measurement

Date
Start
Time

Stop
Time

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

ozS lo zi,

10

ILL

(Gallonfe/liters

S.-T

10

Specific
Conductance

Dissolved Oxygen/
Redox

Temperature Turbidity /pH/Color/ Odor

Sample ID No.

Time /05Z

Date/Time / 0 2 JJo/:

Rosengailen. Sinilli & Associates, Inc.

Temperature

A^A OV\

SAMPLING DATA

Sampled By Method

FIELD PARAMETERS (After Sample Collection)

(°C / °F) Specific Conductance (o- Vl

Preservative

. (umhos/cm) pH

^Filtered: yes /(fio)

. (std units)

11/97
revised 7/0 1

AR102180



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ft bloc

NAPL MEASUREMENTS

Elevation (msl / re) ft. Comments

.ft-
ft.

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative lo sile-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch (I. = (eel / foot

Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0. 10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

< 10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

AR102181



PURGING/SAMPLING

•
RMATIONFORM

Site

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) A4 t/l/ ~ ̂  3 Project No.

General Wellhead Condition e>/vJ? -f- ft / 0 K- ftfr TOD of Casinq Elev. (msl / re)

Static Water Level (ft btoc)

Sediment Thickness fv^:

Top of Screen (ft btoc)

Measured Bv C^Mt

Well TD

WellTD 3"?. C^7

Date

Purqe Volume 1 /0/2//Q>
I

Purqe Volume 2

Purqe Volume 3

Purqe Volume 4

Purqe Volume 5

Purqe Volume 6

Purqe Volume 7

Purqe Volume 8

Purqe Volume 9

Total Volume

Sample ID No. M I/U-M V

Time I ^O

aVciiUif FLU|D
TD (ft btoc) A/IA

ft. Sediment Description

Screen Length

9AlTQ^u> Well

- Static Water Level = Water Column

- Static Water Level \*ffi\ = Water Column i \ "»

Start Stop Volume — , — s
Time Time (Gallons/filers/

ill* MIT-.< 2.
1^6 H.*
(\Z<\ & C

i\i/ Itf
[\ *>•* ^^
(l^*» l(

Date/Time JO (2j (0^ /( |W(? Samoled By

ft. Weather oUP^C^vf. UVl*$\/ W-VWd
. ,- / -. V '

LEVEL/WELL DEPTH MEASUREMENTS ^\ tf >" 10 1&^

Previous TD (ft btoc) 3 3 -ffl Static Water Level Elev. (msl / re) ft.

Sediment Removal Method Obstructed: Yes / No

(ft.) x 0.10 n

Headspace Readinq (pom or %)

PURGE DATA

Macro Volume Calculations

ft. x 0.1 7 (2 in.) or 0.66 (4 in.)

naximum drawdown during micropurging

Date/Time

x 3 qallons or x 5 aallons

f'MicraX'olume Calculation

> ft. x 0.00118 = (9=0 ' b qallons x 3.785 &,O*' liters to remove prior to first parameter measurement

Specific Dissolved Oxygen/ Temperature Turbidity /pH/Color/ Odor
Conductance Redox ((CvF0)

3-^ £o>/-st iM.i3 fat hsiUiw A/i
2..M3 >.̂ [
^./M >-^l'
H-oZ_ "^.^"^l

iv^1 T-^l

I.W l-.Qf

• ---;L-.,t

SAMPLING DATA

O4v^10u"W^J Method

~S~T /M-°^> /Z-V / ?.'IL( / c/<.cv/" </t
--=:> -̂ IHO^ /O/ /?.(,?/ ^0, /4^J

— sx» IH^H ^5".^ /l. Vb/ Jfiv /Wy

7-q< /S- o-^ 3^^'/ "^u<>'/ ^o. ////)

/ ft Ci i / T" *» *• ?
/^\Lr"\J Preservative^^ v Filtered: ves/Tu?

FIELD PARAMETERS (After Sample Collection) £ L

Temperature / *~/. Is? /*C>/0F) Specific Conductance / , » 1 (umhos/cm) i oH (3^ (std units)

Rosaigarten, Smilli & Associates, Inc. M/97

leviscd 7/01

AR102182



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

cj Dense liquid

d)TD

e) Thickness or' light liquid (b - a)

0 Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation ( msl / re ) ft.

.ft-
ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re - Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TO = Tolal Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

.. Eh/Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

<10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/PeristalticPump

AR102183



PURGING/SAMPLIN RMATION FORM

GENERAL INFORMATION

Site ^^"*VvLC/t\IL -tU<-tf»v\ Purqinq/Samplina Point ID (Well No.) AA V/V 'H t. Project No. CJOit-d

General Wellhead Condition Ov'G-i^jcW f- c.Qncv-5rf^^O^ TOD of Casino Elev. (msl /re) ft. Weather n^' ''Crt'ft /JCv/0, suKrty
QX.C<Llla/Vv{

Static Water Level (ft btoc) TD

FLUID LEVEL/WELL DEPTH MEASUREMENTS (JU(*$^ fa gi's (p /-t^t-i^i ry

(ft btoc) /V/4 Previous TD (ft btoc) 3 £ /O Static Water Level Elev. (msl / re) ft.

Sediment Thickness ft. Sediment Description Sediment Removal Method Obstructed' Yes / No

Top of Screen (ft btoc) Screen Lenath (ft. )x 0.10 maximum drawdown durino microouraino

Measured Bv Q JCv\J & \̂/(\Su'O Well Headsoace Readina (ppm or %) DaterTime

PURGE DATA

Macro Volume Calculations

WellTD - Static Water Level = Water Column ft. x 0.1 7 (2 in.) or 0.66 (4 in.) x3 gallons or x5 qallons

A/licrbOolume Calculation

WellTD Do' IO -Static Water Level /(o-'lb = Water Column ulAn ft. x0.00118= W.d'J/* qallons x 3.785 0,0^^ liters to remove prior to first parameter measurement

Start Stop Vol
Date Time Time (Ga

PurqeVolumel /ofa(iH iS^.T 1^0 /

Purqe Volume 2 /^<?4 '

Purqe Volume 3 1 *̂1

Purqe Volume 4 I HIM. 1

Purqe Volume 5 (U"L^ j

Purqe Volume 6 4l̂ r (o >î kir^viWu di'fî .jL /

Purqe Volume 7 1 k 3*7* ^

Purqe Volume 8 iM3F |

Purqe Volume 9 1 M^O /

Total Volume W^T- 1

(VS/cvirt
ume Specific Dissolved Oxygen/ Temperature Turbidity /pH/Color/ Odor
illons/liters) Conductance Redox f\\/ (j6^F°) /f-

2- "£_ , ^ 5 /S < ?4 / - - / 7 - /V»(s5 T^^1? /fiJ/^aif/ Sri c<-$.tf
\~^^ 2-^^ |M.Vo/-Tr> ^M-U^ '/</<?'7 /£V//c/(L^ Jw^l

toiif Z.i 1 /5.\./^ -I1? iM.^^ ^1^f'^<oo'/^c. IA* ""
?•>* 7^0i? /3.0/ ~ts>" /M-W 7?f7/i?!c6?/cfo. /d?t>
f l.3> /?-?<?/^lO (u-w^ '̂??<y £/t-3 y ^n . A/<9 .

^> /.^/ /52-Y /O / ^ te tol &£\if /"lirlt/ o. /J
< |.^y I'LlL f~O 1̂ 3** ^$'*~ ' $, ?O /' <^o /at?,-/'

1 (.U i^l / ( IW1 S^ /<£?V/ c/e-. /^
^ i(8f (I.LC,/-?- /M-^'7- O3/?.^V/ <^o. /^c>-

8.-K f.UZ- U-w-r/? N-vc? S"K/.?,K"/^o4 /c5f-
mw ZL? i«t»3 ^o'//3 /^.v> sz^/gjf / <=Jo •'/£?&

^f SAMPLING DATA • HC-h H^03
J 1 *i / t

Sample ID No. /v\W-m~l Date/Time Lol'Ll 1 0~{ (M^ Sampled Bv &\ru\\)v?\a-sd Method A/AlLiAJ) Preservative ITT ̂ Ol< Filtered- ves//io)v I f '

Time I ̂  L, Temperature i H

Rosengartcn, Smilh & Associates, Inc.

fc t-'

FIELD PARAMETERS (After Sample Collection) $/6MA

T"^ ^C^°F) Specific Conductance /• ^/*? (uffffios/cm) pH a -a^ (std units)

11/97

A revised 7/01

v\ ! 0 <

AR102184



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

0 Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation ( msl / re) ft. Comments

.ft.

ft.

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity •

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

<10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/PeristallicPump

AR102185



Gesite
General Wellhead Condition e^UWi

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.)

t0 -f Top of Casing Elev. (msl / re)

Project No.

ft. Weather f

gory-

Static Water Level (ft btoc).

Sediment Thickness

Top of Screen (ft btoc)

Measured By

ft.

' TD (ft btoc) _

Sediment Description

Screen Length

FLUID LEVEL/WELL DEPTH MEASUREMENTS

Previous TD (ft btoc)

U^tK/y

Static Water Level Elev. (msl / re)

'llc/a\]<4t'{j

ft.

. (ft.) x 0.10.

Well TD - Static Water Level

Well Headspace Reading (ppm or %).

PURGE DATA

Macro Volume Calculations

. = Water Column ft. xp.17 (2 in.) or 0.66 (4 in.).

Sediment Removal Method

_ maximum drawdown during micropurging

Date/Time

Obstructed: Yes/ No

x 3 .gallons or x 5

Well TD IjCU

gallons

(MicrpVjilume Calculation

. - Static Water Level (M/ = Water Column L KM ft. x 0.00118 = QiQt-o gallons x 3.785 ^c/fr T liters to remove prior to first parameter measurement

Date
Start
Time

Stop
Time

Vnlnme Specific b>
Conductance

Dissolved Oxygen/
Redox i

perature

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

r'urge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

!/OJ. (W. .

(%1H

Turbidity /pH/Color/ Odor

£21 vr

I.VV7
GCQ Jl. i

3.Q. /Ao.

'/ " /

Sample ID No,/Mn^ /0/2i

AMPLING.DATA

Time £

Rosengarten. Sniilh & Associates, Inc.

Temperature { > & (

Sampled By

SAMPLE

'/pith.. Method

FIEL£rPARAMETERS (After Sample Collection)

Specific Conductance 0-M35

Preservative /•/•?. StJ>y Filtered: yes /(fioO

)(\>ICu>\ _
_ (ymn"os/cm) pH ^-H^ (std units)

11/97
revised 7/01

AR102186



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ft bloc

NAPL MEASUREMENTS

Elevation (msl / re) ft. Comments

.ft.

ft.

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

^10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

AR102187



Site

General Wellhead Condition i/Vo
pVo

' y

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) AA W~~l—

Static Water Level (ft btoc)

Sediment Thickness

Top of Screen (ft btoc).

Top of Casing Elev. (msl / re).

.Project No. ,

Weather f fit / . IH. i<J& '*>
'

ft.

ft.

FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) XI//V Previous TD (ft btoc) 1.1- >_S" Static Water Level Elev. (msl / re).

Sediment Description Sediment Removal Method

ft.

Obstructed: Yes / No

Screen Length.

Measured By C^v/U. n-vit'M) (-lo-'-O i K

. (ft.) x 0.10. . maximum drawdown during micropurging

Date/Time

Well TD

Well TD

Well Headspace Reading (ppm or %)

PURGE DATA

Macro Volume Calculations

= Water Column ft. x 0.17 (2 in.) or 0.66 (4 in.) x 3 gallons or x 5 gallons

Volume Calculations

. - Static Water Level

. - Static Water Level H.\\ = Water Column /"?•!. L ft. x 0.00118 = O.c/li } gallons x 3.785 0, t-?V?V liters to remove prior to First parameter measurement

Start Stop
Date Time Time

Purge Volume 1 /3/la/o3. KZ? /53*T

Purge Volume 2 J J^O

Purge Volume 3 fSMr

Purge Volume 4 JSSD

Purge Volume 5 _

Purge Volume 6 _

Purge Volume 7 _

Purge Volume 8 _

Purge Volume 9 _

Total Volume

Vnhimf» _ __

(Gallons/liters)
Specific
Conductance -fy 3

2.0

Dissolved Oxygen/
Redox

Tejnperature

'f I

Turbidity /pH/Color/ Odor (^Lf.\

2

1.0

Sample ID No. .

SAMPLING DATA

Date/Time I)(7.3(01 15>S(a Sampled By C/T^A (\^\3**rd Method ./UK-A!) Preservative \\? &-\ Filtered: yes/(no)

Time/Mi. Temperature f lol
FIELD PARAMETERS (After Sample Collection)

°F) Specific Conductance

Rosengaiten,Sinilli& Associates. Inc. P^ *~\l) [ V)

. (umhos/cm) pH. . (std units)

U/97
icvised 7/01

AR102188



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re) ft.

.ft-
ft.

Comments

COMMENTS

Abbreviations:

btoc = Below Top of Casing

re = Elevalion relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

^10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

AR102189



Site \j£ £lk.Ui/\

PURGING/SAMPLING INFORMATION FORM

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) __ /^lI ui un iyf \jai i if-*iii iy i \jn 11 ILV I V V ^ H iiu.y

General Wellhead Condition C D\A<XJ u fti>t* A i/ul Jvtifa ph. Top of Casing Elev. (msl / re)

' *"H FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) 3 3-0*7 Previous TD (ft btoc) _j

Project No.

ft. Weather

Static Water Level (ft btoc)

Sediment Thickness

Top of Screen (ft btoc)

Measured By

Static Water Level Elev. (msl / re). ft.

ft. Sediment Description.

Screen Length . (ft.) x 0.10.

Start Stop
Date Time Time

Purge Volume 1 f I {11(0^ ofo ( 09'̂

Purge Volume 2

Purge Volume 3 Ci ̂

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8 .

Purge Volume 9

Total Volume

. pl'-rWl Mi> M! Well Headspace Reading (ppm or %).

PURGE DATA

Sediment Removal Method

_ maximum drawdown during micropurging

_^_ Date/Time

Obstructed: Yes / No

Well TD - Static Water Level = Water Column

Well TD 33.Q<:1 - Static Water Level 11-̂ = Water Column.

Volume
(GallonsWiter

Macro Volume Calculations

ft. x<U7J2 in.) or 0.66(4 in.).

Micro Volume Calculations

x 3 . gallons or . x 5 gallons

ft. x 0.00118 = Qt 01 (a gallons x 3.785 Q,Qfa liters to remove prior to first parameter measurement

Specific
Conductance

f*OltM Dissolved Oxygen/ ^Temperature
Redox

13. 03 /73

Turbidity /pH/Color/ Odor . /
fe-rfc."

1 ItLLl-

.
.^il do I do

dp1 .

Sample ID
-

/ Date/Time (tl| Sampled By

SAMPLING DATA

Method Preservative /-/^$'i?t Filtered: yes /(op1

Time

Rosengarten, Smilh & Associalcs, Inc.

Temperature / ^•

FIELD PARAMETERS (After Sample Collection)

°F) Specific Conductance (ulfifiosTcmj pH (std units)

11/97
revised 7/111

AR102190



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a).

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re) ft. Comments

.ft.

ft.

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to sile-speci/ic datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

^10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump

AR102191



PURGING/SAMPLING INFORMATION FORM

sue C,€
General Wellhead Condition

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.) _._

Top of Casing Elev. (msl / re)

Project No. ^

_f t . Weather C

Static Water Level (ft btoc)

Measured By

Well TD

FLUID LEVEL/WELL DEPTH MEASUREMENTS

TD (ft btoc) yfl Previous TD (ft btoc) ft.

:kness

i (ft btoc)

CJMq

ft. Sediment Description

Screen Lenqth

K^flJuD A**0[ '<-Klftf_

— i • ' — «

(ft.) x 0.10

Well Headspace Reading (ppm or %)

Sediment Removal Method

maximum drawdown during micropurginq

Date/Time

Obstructed: Yes / No

PURGE DATA

Macro Volume Calculations

- Static Water Level = Water Column ft. x 0.1 r(2la) or 0.66 (4 in.).

Well TD - Static Water Level •̂  Water Column

x 3 . gallons or x 5 . gallons

Purge Volume

Purge Volume

Purge Volume

Start Stop Volume . Specific f '̂oC^*'*'̂  Dissolved Oxygen/ Isrnperature
Date Time Time (Gallon^/litersy Conductance Redox KC//F0}

1 /^'fo \&>c\ /o«4l ^ 2-.31? K'lS' /'""// ri>j)
2 (041,5 1- £.£! ^<K
3 i(M 3 1-15" H,^

? '/— /(# (M-^u7

f / -(^ m^l
PurqeVolume4 jo^fa ^\ | .'tb \<\ .itf ¥ —lb Jl/.l-*

Purge Volume 5 /tf^.9 5 ^0 K^
Purge Volume 6 fO^'5 ^» •#% \<\ .1'

Purge Volume

Purge Volume

Purge Volume

Total Volume

Sample ID No.

7 \OSL<T J~ ^ 11,1

8 ^ .
9 >^ *~->jfoi40f £~

S - \ ^ /

[f'/»|T, q.LY
if? -j j q.-LA-

If/ -^ M, "M

'

/ / y SAMPLING DATA .

A\H''Mt-f Date/Time ///Z//^3 /i?5^ Sampled By &f̂ {(§-**J~-*J(S) Method A4 LCdV Preserv.

liters to remove prior to first parameter measurement

Turbidity /pH/Color/ Odor

swiio.v'it3o /dp
I I 1 ̂ -r—

Time

Rosengatten, Sinilh <& Associates, Inc.

Temperature

FIELD PARAMETERS (After Sample Collection)

(°C/°F) Specific Conductance / i (Q V_

Filtered: yes /fio)

(ujHflos/cm) pH IO>Q&> (std units)

11/97
i=vised7/(ll

AR102192



PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ftbtoc

NAPL MEASUREMENTS

Elevation (msl / re) ft.

.ft.

ft.

Comments

COMMENTS

Abbreviations:

bloc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch ft. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

PH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

< 1 0% of Screen Length

Notes:
Purge/Sample Metnods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/PeristalllcPump

AR102193



PURGING/SAMPLING INFORMATION FORM

Site

GENERAL INFORMATION

Purging/Sampling Point ID (Well No.)

General Wellhead Condition Top of Casing Elev. (msl / re).

Project No. <-C

ft. Weather

Static Water Level (ft btoc).

Sediment Thickness

Top of Screen (ft btoc)

Measured By

Well TD

ft.

TD (ft btoc).

Sediment Description

Screen Length

lfau^~

FLUID LEVEL/WELL DEPTH MEASUREMENTS

<L Previous TD (ft btoc) Static Water Level Elev. (msl / re) ft.

. (ft.) x 0.10.

- Static Water Level

Well Headspace Reading (ppm or %) _

PURGE DATA

Macro Volume Calculations

= Water Column ft.xqi7(2ja) or 0.66 (4 in.).
^—- - ' S.
Micro Volume Calculation

Sediment Removal Method

_ maximum drawdown during micropurging

Date/Time

Obstructed: Yes / No

x3 . gallons or . x 5 gallons

Well TD <^Oj f 1^ - Static Water Level [S.ltf = Water Column '£-*{•£*( ft. x 0.00118 = 0,0^1 gallons x 3.785 O.ll liters to remove prior to first parameter measurement

Date
Start Stop
Time Time

Purge Volume 1

Purge Volume 2

Purge Volume 3

Purge Volume 4

Purge Volume 5

Purge Volume 6

Purge Volume 7

Purge Volume 8

Purge Volume 9

Total Volume

l!/i,fpi Ht<i
lluvr
HIM

4-Ua

Volume Specific
Conductance

Dissolved Oxygen/
Redox

Z-
f im/

?HLft./'2\^r7^>
tfe/( Xi{b
f.

.. s
f

perature Turbidity /pH/Color/ Odor

30.- JHm

Sample ID No..

Time

Datemme Z /

Rosenuanen. Sniiih & Associates, Inc.

Temperature

\K

SAMPLING DATA

Sampled By Cx^t^f CS-A/Ql-gWy Method

U

Preservativeive /-L <$'
T

Filtered: yes (n

FIELD^ARAMETERS (After Sample Collection) _ _

Specific Conductance l) 'M^-'t (up*OB/cm) pH . (std units)

11/97
revised 7/1) I
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PURGING/SAMPLING INFORMATION FORM
(continued)

Interface Measurements From

a) Air-light liquid

b) Light liquid water

c) Dense liquid

d)TD

e) Thickness of light liquid (b - a)

f) Thickness of dense liquid (d - c)

ft btoc

NAPL MEASUREMENTS

Elevation ( msl / re ) ft.

.ft.

ft.

Comments

COMMENTS

Abbreviations:

btoc = Below Top of Casing

re = Elevation relative to site-specific datum

msl = Elevation relative to mean sea level

TD = Total Depth in. = inch H. = feet / foot

Field Parameters

Dissolved Oxygen

Conductivity

pH

Turbidity

Temperature

Eh / Redox

Drawdown

Stabilization Criteria

±10% (if measuring)

3% of Full Scale Range

0.10 Standard Units

10N.T.U.

0.2 °C

Not Applicable

^10% of Screen Length

Notes:

Purge/Sample Methods-

Teflon/PVC/HDPE Bailer & ID (in.)

Submersible/Diaphragm/Peristaltic Pump
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RSA Project No. 2017
GE Railcar, Elkton, MD
In-situ Remediation Pilot Study

APPENDIX 4

Charts of Volatile Organic Compounds
and Degradation Indicator Parameters
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RSA Project No. 2017
GE Railcar, Elkton, MD
In-situ Remediation Pilot Study

MW-2 & MW-43 PSA Charts
Volatile Organic Compounds
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Benzene Concentration & Groundwater Elevation
GE Railcar, Elkton, Maryland

MW-2 & MW-43 Pilot Study Area

0.025

0.02

0.015

I

40.00

- 39.80

0.01

0.005

May-03 Jun-03
38.20

Jul-03 Aug-03

Time

Sep-03 Oct-03 Nov-03

•MW-2 • MW-43 — -MDE Groundwater Standard - -X - MW-2 GW Elevation - -X - MW-43 GW Elevation
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Chlorobenzene Concentration & Ground water Elevation
GE Railcar, Elkton, Maryland

MW-2 & MW-43 Pilot Study Area

9/23/03
3rd Injection

-- 39.80

40.00

Oct-03

38.40

38.20
Nov-03

• MW-2 —•— MW-43 — -MDE Groundwater Standard - -X - MW-2 GW Elevation - -X - MW-43 GW Elevation
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1,1-Dichloroethane Concentration & Groundwater Elevation
GE Railcar, Elkton, Maryland

MW-2 & MW-43 Pilot Study Area

0.0016

0.0014

7/23/03
2nd
t

9/23/03
3rd Injection

40.00

- - 39.80

- - 39.60

May-03
38.20

Jun-03 Jul-03 Aug-03

Time

Sep-03 Oct-03 Nov-03

•MW-2 —•—MW-43 - -X- MW-2 GW Elevation - -X- MW-43 GW Elevation

AR102200



cis-1,2-Dichloroethene Concentration & Groundwater Elevation
GE Railcar, Elkton, Maryland

MW-2 & MW-43 Pilot Study Area

0.0012 40.00

- 39.80

0.001

0.0008

o> 0.0006

0.0004

0.0002

5/23/03
1st Injection

0 *
May-03

38.20

Jun-03 Jul-03 Aug-03

Time

Sep-03 Oct-03 Nov-03

•MW-2 —e—MW-43 - -X- MW-2 GW Elevation - -X- MW-43 GW Elevation
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trans-1,2-Dichloroethene Concentration & Groundwater Elevation
GE Railcar, Elkton, Maryland

MW-2 & MW-43 Pilot Study Area

0.0014

0.0012

0.001

0.0008

0.0006

0.0004

0.0002

40.00

- - 39.80

May-03 Jun-03

* 38.20

Jul-03 Aug-03

Time

Sep-03 Oct-03 Nov-03

-MW-2 •MW-43 - -X- MW-2 GE Elevation - -X- MW-43
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1,1,2,2-Tetrachloroethane Concentration & Groundwater Elevation
GE Railcar, Elkton, Maryland

MW-2 & MW-43 Pilot Study Area

0.003 40.00

-- 39.80

0.0025

5/23/03
1 st Injection

7/23/03
2nd Injection

38.20

May-03 Jun-03 Jul-03 Aug-03

Time

Sep-03 Oct-03 Nov-03

. MW-2 —»— MW-43 — -MDE Groundwater Standard - -X - MW-2 GW Elevation - -X - MW-43
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RSA Project No. 2017
GE Railcar, Elkton, MD
In-situ Remediation Pilot Study

MW-2 & MW-43 PSA Charts
Degradation Indicator Parameters
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TPH, Diesel Range Organics Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-2 & MW-43 Pilot Study Area

14.00

12.00

10.00

8.00

6.00

4.00

2.00

5/23/03
1st Injection

7/23/03
2nd Injection

9/23/03
3rd Injection

O)

0.00
May-03 Jun-03 Jul-03 Aug-03

Time

Sep-03

• o

Oct-03 Nov-03

0--MW-2 —a— MW-43
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TPH, Gasoline Range Organics Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-2 & MW-43 Pilot Study Area

0.45

0.35

0.25

0.15

0.05

5/23/03
1st Injection

May-03 Jun-03

7/23/03
2nd Injection

Jul-03 Aug-03

Time

9/23/03
3rd Injection

Sep-03 Oct-03 Nov-03

0--MW-2 •MW-43
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Total Organic Carbon Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-2 & MW-43 Pilot Study Area

4500

4000

3500

3000

2500

2000

1500

1000

500

5/23/03
1st Injection

7/23/03
2nd Injection

9/23/03
3rd Injection

0 •*

May-03 Jun-03 Jul-03 Aug-03

Time

Sep-03 Oct-03 Nov-03

0--MW-2 •MW-43
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Chemical Oxygen Demand Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-2 & MW-43 Pilot Study Area

9000

8000

5/23/03
1 st Injection

7/23/03
2nd Injection

9/23/03
3rd Injection

-4

7000

6000

5000

4000

3000

2000

1000

- • •0- -MW-2

Oct-03

•MW-43

Nov-03

AR102208



Total Alkalinity Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-2 & MW-43 Pilot Study Area

4000

3500

3000

2500

2000

1500

1000

500

5/23/03
1st Injection

7/23/03
2nd Injection

9/23/03
3rd Injection

May-03 Jun-03 Jul-03 Aug-03

Time

Sep-03 Oct-03 Nov-03

•0--MW-2 •MW-43
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ComeFerric & Ferrous Iron Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-2 & MW-43 Pilot Study Area

200

180

5/23/03
1st Injection

7/23/03
2nd Injection

9/23/03
3rd Injection

20

0 -

05/18/03 06/18/03 07/18/03 08/18/03

Time

09/18/03 10/18/03 11/18/03

• o - - MW-2 Ferric Iron —H— MW-2 Ferrous Iron —— -MW-43 Ferric Iron • MW-43 Ferrous Iron
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Sulfate Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-2 & MW-43 Pilot Study Area

16

14

12

10

8

5/23/03 7/23/03
2nd Injection

9/23/03
3rd Injection

-o

May-03 Jun-03 Jul-03 Aug-03

Time

Sep-03 Oct-03 Nov-03

- -0 - -MW-2 —«— MW-43
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Nitrate Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-2 & MW-43 Pilot Study Area

0.14

0.12

5/23/03
1st Injection

7/23/03
2nd Injection
I

9/23/03
3rd Injection

0.1

0.08

o>

0.06

0.04

0.02

0 -t-

May-03 Jun-03 Jul-03 Aug-03

Time

^••MW-2

Sep-03 Oct-03

•MW-43

Nov-03
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Methane Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-2 & MW-43 Pilot Study Area

140

120

100

80

60

40

20

5/23/03
1st Injection

7/23/03
2nd Injection

9/23/03
3rd Injection

-H-

May-03 Jun-03 Jul-03 Aug-03

Time

Sep-03 Oct-03 Nov-03

0--MW-2 •MW-43
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RSA Project No. 2017
GE Railcar, Eikton, MD
In-situ Remediation Pilot Study

MW-42 & MW-44 PSA Charts
Volatile Organic Compounds
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Chlorobenzene Concentration & Groundwater Elevation
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

37.00

- 36.50

May-03

32.00
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Time
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•MW-42 -MW-44 •MDE Groundwater Standard --X- MW-42 --X- MW-44
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Chloroform Concentration & Groundwater Elevation
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area

0.0016

0.0014

0.0002

37.00

-- 36.50

May-03

32.00

Jun-03 Jul-03 Aug-03

Time

Sep-03 Oct-03 Nov-03

-MW-42 -MW-44 - X- MW-42 GW Elevation - -X- MW-44 GW Elevation
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1,2-Dichloroethane Concentration & Groundwater Elevation
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area

0.006

0.005

0.004

o> 0.003

0.002

0.001

May-03
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/
* *
/
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\
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Time
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Nov-03

•MW-42 -MW-441 •MDE Groundwater Standard - -X- MW-42 GW Elevation - -X- MW-44 GW Elevation
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cis-1,2-Dichloroethene Concentration & Groundwater Elevation
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area

37.00
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0 $
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32.00
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Time
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trans-1,2-Dichloroethene Concentration & Groundwater Elevation
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area

0.25

0.2

0.15 v

0.1

0.05

0 $=

May-03

/
• •
/

\
/

* */

. •" X

* 35.50

37.00

36.50

36.00

o
35.00

UJ

34.50

34.00

- - 33.50

33.00

32.50

32.00

Jun-03 Jul-03 Aug-03

Time

Sep-03 Oct-03 Nov-03

•MW-42 -MW-44 •MDE Groundwater Standard - -X- MW-42 GW Elevation - -X- MW-44 GW Elevation
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1,1,2,2-Tetrachloroethane Concentration & Groundwater Elevation
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area
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1,1,2-Trichloroethane Concentration & Groundwater Elevation
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area
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Trichloroethene Concentration & Groundwater Elevation
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area
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Vinyl Chloride Concentration & Groundwater Elevation
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area
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RSA Project No. 2017
GE Railcar, Elkton, MD
In-situ Remediation Pilot Study

MW-42 & MW-44 PSA Charts
Dechlorination Indicator Parameters
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TPH, Diesel Range Organics Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area
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TPH, Gasoline Range Organics Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area
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Total Organic Carbon Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area
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Chemical Oxygen Demand Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area
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Total Alkalinity Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area
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Ferric Iron Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area
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Ferrous Iron Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area
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Sulfate Concentration in Groundwater
GE Rail car, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area
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Nitrate Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area
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Methane Concentration in Groundwater
GE Railcar, Elkton, Maryland

MW-42 & MW-44 Pilot Study Area
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