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EXECUTIVE SUMMARY

This Remedial Investigation Addendum (RIA) was undertaken by Interstate Power Company
(IPW) of Dubuque, Iowa to supplement the information gathered and presented in the
January 1993 (Revised August 1993) Remedial Investigation Report for the Mason City, Iowa
Former Manufactured Gas Plant Site (RI Report). These activities were performed in response to
comments offered by the U.S. Environmental Protection Agency (EPA) in response to the RI
Report. The tasks performed were outlined in the October 6, 1993 Technical Memorandum
No. 7 (Tech Memo 7) prepared by Montgomery Watson. The purpose of this additional
investigation was to collect the information necessary to complete the assessment of the site
characteristics and extent of soil and groundwater contamination originating from the site, and
collect information regarding general remedial parameters that will be useful in evaluating
remedial alternatives in a feasibility study.

This RIA is the last of a series of site investigations performed by IPW to assess the extent of
contamination at the site. The RIA report has been revised in response to comments presented
by the EPA in a May 17, 1994 letter to IPW. The revisions consist of (1) the presentation and
evaluation of supplemental sampling and water level data and (2) clarifications and corrections
noted in the EPA comments.

The RI, three previous investigations, and other related site work were performed to assess the
site in a phased approach in an attempt to fulfill the requirements set forth in two consent orders
entered into with the EPA. The three initial investigations and other associated work were
performed under the original consent order dated June 3, 1986. The RI and this RIA have been
performed in compliance with the superseding consent order dated October 1, 1991.

Soil samples were collected from soil boring and monitoring well locations on and around the
site for determination of contamination off site and evaluation of several general remedial
parameters on site. The type and thickness of soil and fill encountered in the borings are
consistent with the findings of the previous investigations. On the site and adjacent to Willow
Creek are 9 to 14 feet of unconsolidated soil and fill. West of Willow Creek the amount of soil
decreases to the south and west as the elevation of the bedrock surface rises to near the ground
surface. North of Willow Creek little or no soil is present above the bedrock surface.

The bedrock at the site is the upper portion of the Cedar Valley Formation. Cores collected from
four of the monitoring well locations indicated that the general rock type is a dolomitic limestone
which dips approximately 1 degree to the west. The rock exhibits an increase in competency and
a decrease in the frequency of fractures with increasing depth. Only one nearly vertical fracture
was encountered in the cores collected from the site. All other naturally occurring fractures were
along bedding planes of the rock, approximately perpendicular to the cores.

Five monitoring wells were screened in the first transmissive zone below the shale zone
identified in the previous investigations. This transmissive zone is characterized by greater
porosity and water yield. The vertical permeability of the competent rock measured from core
samples collected from within and immediately below the shale zone is extremely low. The low
hydraulic conductivity and the lack of significant vertical fractures indicate the rock below the
shale zone provides an effective barrier to downward migration to free phase contamination or
contaminated groundwater.

Water level information gathered from the newly installed wells indicates that shallow
groundwater north of Willow Creek flows toward Willow Creek and the site. Shallow
groundwater south of Willow Creek generally flows to the northeast when the Willow Creek dam



is in the lowered position. The two directions of shallow groundwater flow converge at or
immediately north of Willow Creek, then flow to the east. When the dam is in the up position,
water enters the shallow groundwater system from Willow Creek upstream of the retaining walls,
flows around the retaining walls and dam, and likely resumes an easterly course downstream of

the dam. Groundwater in the first transmissive zone flows to the southwest and does not appear

to be in direct hydraulic connection with the shallow aquifer. . :

The principal contaminants of concern for this RIA included polynuclear aromatic hydrocarbons
(PAHs), volatile organic compounds (VOCs) (primarily benzene, toluene, ethyl benzene, and
xylenes [BTEX]), lead, and arsenic. Soil sample analysis revealed that significant concentrations
of PAHs exist off site north of Willow Creek and west of the site at locations which are

topographically higher than the ground surface of the site. The topographic separation and the .

direction of shallow groundwater flow indicate that these compounds are representative of
background concentrations or are the result of off-site sources, but they have not migrated from
the site. The highest concentrations of site-related soil contamination are in the northwest corner
and central portion of the site. The extent of soil contamination originating from the site is
confined to the site and extends under South Delaware Avenue adjacent to the northwest corner
of the site. '

The distribution of PAHs and BTEX in groundwater support the conclusions of the RI that two
principal source areas exist on the site, which coincide with the areas of greatest soil
contamination (the northwest corner and the central portion of the site). In addition to the site-
related source areas, other off-site contaminant sources appear to exist which are not related to
the site. Off-site contamination not related to the site was detected north, south, and west of the
site. The extent of shallow groundwater contamination from the source in the northwest corner
of the site is defined by the wells north of Willow Creek. The presence of benzene and
naphthalene at MW-17 (two of the more mobile contaminants of concern) and the apparent
direction of shallow groundwater flow from the site under Willow Creek indicate that the plume
has reached this location. Contaminants originating from the central portion of the site appear to
be migrating to the northeast across the site. Continued migration in this direction would allow
the contamination to be detected north of Willow Creek at MW-19. Low level concentrations of
PAHs were detected at MW-19; however, the source of these PAHs is not known since MW-19
could also experience influence from groundwater flows originating north of the site. The extent
of VOC contamination in groundwater is also defined. Site derived VOC contamination follows
the same distribution patterns as the PAHs. Off-site VOCs were also detected which are not
related to previous site activities.

The vertical extent of groundwater contamination has been defined by the wells screened in the
first transmissive zone. Low level concentrations of PAHs were initially detected in two of the
first transmissive zone wells. However, these contaminants were thought to have been carried
down during the drilling and well installation process (or are representative of background
conditions), since there is no evidence of downward migration of the contaminants based on the
water level data and the observed competency of the rock. These two wells were resampled to
determine if the PAHs detected were representative of the groundwater conditions. The

verification samples from these wells did not contain PAHs at concentrations at or above the

analytical method detection limits.

Based on the additional information gathered during this investigation, adequate site
characterization and contaminant evaluation has been performed to assess the nature and extent
of contamination related to previous on-site activities. Therefore, the remedial investigation of
the site is considered complete. It is recommended that the project now move into a phase of
determining appropriate contaminant cleanup goals and evaluating feasible remedial alternatives.
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1.0 INTRODUCTION

This remedial investigation addendum (RIA) report has been prepared to document the activities
and results of the additional investigation performed at the former manufactured gas plant -
(FMGP) site in Mason City, Iowa, currently owned by Interstate Power Company (IPW) and the
City of Mason City. These activities were performed in response to comments offered by the
U. S. Environmental Protection Agency (EPA) regarding the January 1993 (Revised August
1993) Remedial Investigation (RI) Report and in accordance with the October 6, 1993 Technical
Memorandum No. 7 (Tech Memo 7) prepared by Montgomery Watson. This investigation was
tailored to provide additional data which would complement the results of the previous remedial
investigation as summarized in the RI Report, and to provide additional information needed to
fully evaluate the site and support feasibility study efforts.

The site was occupied by a manufactured gas plant site beginning in the early 1900s which
generated “town gas” for lighting and heating purposes in the Mason City area. Following the
availability of natural gas, the plant was decommissioned and subsequently torn down in the
early 1950s. The property is now essentially vacant, with the exception of the presence of an
IPW electrical substation and storage building.

Soil and groundwater contamination was initially discovered in 1984 during a city sanitary sewer
construction project on site. Several investigations have subsequently been performed to
characterize and determine the extent of the contamination.

This RIA report has been revised to incorporate Montgomery Watson’s responses to comments
offered by the EPA and to present information gathered subsequent to the original issuance of the
RIA. Changes in the conclusions or recommendations for the site as a result of the additional
information have also been incorporated.

1.1 PURPOSE OF THE REMEDIAL INVESTIGATION ADDENDUM

The previous RI generated a substantial amount of valuable information regarding the extent and
migration characteristics of the contamination at and around the FMGP site. However, the full
vertical and horizontal extent of contamination was not defined. The purpose of this addendum,

therefore, was to complete the characterization of the distribution of contamination as well as to
~ provide data necessary to address comments and concerns presented by the EPA. Other
objectives fulfilled by this addendum include evaluation of contaminant fate and transport
processes for risk assessment, exploration of the geologic environment, and collection of
additional data for completion of a feasibility study. Although prepared as a ‘“stand-alone”
document, this RIA report should be viewed as an addendum to the RI Report.

1.2 OBJECTIVES
The specific objectives of this investigation consisted of the following:

1. Define the extent of soil and fill material west of the site which may have been
contaminated by FMGP site activities or site-derived contamination.

2. Define the western extent of shallow groundwater contamination related to FMGP
site activities. :

3. Determine the extent of shallow groundwater contamination north and northeast
of the site related to FMGP site activities.
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4. Locate and characterize the first transmissive geologic zone below the shale zone
aquitard. This characterization will include a physical evaluation of the bedrock
and an assessment of groundwater quality. :

5. Evaluate the physical and geologic conditions of the bedrock geology at the site,
including rock competency, fracture frequency, and stratigraphic correlation.

. 6. Evaluate current groundwater contaminant levels across the site.

7. Collect site-specific geochemical data relevant to contaminant fate and transport
in soil and groundwater.

8. Determine whether or not polychlorinated biphenyl (PCB) compounds are present
in the soil under a former transformer yard in the southeast corner of the site.

To meet these objectives, several additional soil borings and groundwater monitoring wells were
installed, and soil and groundwater samples were collected for laboratory analysis. In addition,
soil samples were field screened for volatile organic compound (VOC) content and the presence
~of polynuclear aromatic hydrocarbons (PAHs). Rock cores were collected for visual and
laboratory characterization, and geophysical instruments were used to provide a better
understanding of the shallow bedrock at the site.

Sample collection protocol, field screening and laboratory procedures, quality assurance/quality
control (QA/QC) activities, and health and safety procedures were all performed in accordance
with Tech Memo 7 and the December 1991 Remedial Investigation Work Plan (WP), Field
" Sampling Plan (FSP), Quality Assurance Project Plan (QAPP), and Health and Safety Plan
(HSP) prepared for this site. ‘

1.3 SITE DESCRIPTION
1.3.1 Location

The site is located near the center of Mason City, Iowa near the western edge of Section 10,
T96N, R20W, as shown in Figure 1-1. The site is bounded on three sides by city streets: South
Pennsylvania Avenue to the east, Sth Street Southeast (SE) to the south, and South Delaware
Avenue to the west. The northern edge of the site is bounded by Willow Creek which flows
easterly past the site and over a low head dam at the downstream end of the site.

- 1.3.2 Site Description

As shown on the general site layout presented in Figure 1-2, the property is essentially vacant,
with the exception of an IPW electrical substation and storage building. A waste pile, consisting
of contaminated soil and debris excavated during the 1984 sanitary sewer construction project, is
located in the southeastern portion of the site and is covered by an impermeable tarp. Much of
the site is covered by a thin layer of gravel, with the remaining areas vegetated with grasses. The
site generally slopes slightly from southwest to northeast and is fenced to restrict unauthorized
access. S

1.3.3 Operational History
The original manufactured gas plant was built on the site between 1897 and 1901 in the
northwestern portion of the site. At that time there were several private dwellings located along

the southern edge of the site, along what is now 5th Street SE. As discussed in the RI Report, the
gas plant was replaced or enlarged by 1909, and the residential structures were removed. By
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- 1915, a new large capacity gas holder had been constructed near the east end of the site for
commercial gas storage. With the exception of gas plant refinements and control structures in
the Willow Creek channel, the site remained largely unchanged until 1951 when the gas plant
was decommissioned; and in 1952, it was demolished. The locations of major FMGP structures
at the site are shown in Figure 1-3.

1.4 PROJECT HISTORY
1.4.1 Previous Investigations

During the previous site investigations, numerous trenches, soil borings, and monitoring wells
were installed across the site to provide information regarding the soil, fill material, and bedrock
as well as providing sample collection avenues for laboratory analysis. Each phase of .
investigation built on the knowledge gained from the previous events to provide an
understanding of the site characteristics and the extent of contamination. The reports compiled
in the course of the previous investigations are summarized in Table 1-1. The locations of soil -
borings and monitoring wells installed during the previous investigations up to and including the
RI are shown in Figure 1-4. The first three investigations, and other related site work prior to the
RI, were performed to assess the site in a phased approach in an attempt to fulfill the
requirements of the EPA’s original Consent Order with IPW. Following those efforts, a second
_Consent Order, which superseded the original, was entered into between IPW and the EPA. The
RI and all subsequent work to date has been performed in compliance with the second Consent
Order. o

1.4.2 Contaminants of Concern

Contaminants of concern identified at the site include PAHs, VOCs (primarily benzene,
ethylbenzene, toluene, and xylenes[BTEX]), acid-extractable organic compounds, and cyanide.
Other contaminants of lesser concern that have been detected at the site are various naturally
occurring heavy metals. -

A more complete discussion of the physical/chemical characteristics of the contaminants of
concern as well as their fate and transport mechanisms was presented in the RI Report. The
contaminants of concern targeted for this phase of the investigation are listed in Table 1-2. This
list is an abbreviation of the contaminants of concern presented in the RI but is consistent with
the chemicals of potential concern (COPC) presented by Jacobs Engineering Group, Inc. in their
September 1993 Interim Baseline Risk Assessment for the site. These COPCs were proposed as
the primary analytical parameters for the RIA sampling activities in Tech Memo 7, and were
~ subsequently approved by the EPA. : '

'1.4.3 Results of Previous Investigations

The sum of the information garnered during these efforts revealed that the site contains 9 to
14 feet of unconsolidated soil and fill material directly above a limestone and dolomite bedrock.
The upper portions of the bedrock are relatively fractured and weathered and lie above a zone of
interbedded shales. Below the shale zone, the bedrock is much more competent and intact.

The highest concentrations of the soil contamination at the site were encountered in the
northwest corner of the site and in a second area near the center of the site. These areas generally
coincide with the location of the gas plant, tar well, and purifying cistern in the northwestern
comer of the site and with the location of the large gas holder and an aboveground oil storage
tank near the center of the site.
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Shallow groundwater is first encountered in the soil and fill and flows to the north-northeast until
encountering the retaining wall along Willow Creek. Flow is then diverted around and under the
retaining wall before continuing to the north-northeast. Groundwater below the shale zone likely
- does not migrate laterally a great distance due to the low hydraulic conductivities and flat
gradients observed in the previous work. Groundwater contamination was detected in the
shallow aquifer across all but the southern portion of the site as well as north of Willow Creek.
However, Willow Creek does not appear to be significantly impacted by the site.

A more detailed account of the results of each investigation and the other associated work is
contained in the RI Report.

1.4.4 Data Gaps

The principal gaps in the data which limited a full evaluation of the vertical and horizontal extent
of contamination consisted of the extent of soil and shallow groundwater contamination west of
the site, the lateral extent of shallow groundwater contamination north of the site, and an
evaluation of the first viable transmissive zone below the shale zone. These gaps were the
primary targets of this additional investigation and, when filled, will allow the project to proceed
to the next step toward remediation.

Additional informational data gaps needing to be filled were those items which would support
efforts to complete the risk assessment, feasibility study, and any treatability studies which might
be necessary. These items consisted of general information such as the carbon content of the
soil, bedrock structure and competence, bedrock composition, and direction of deep groundwater
flow.

The investigation of the former substation or transformer yard in the southeastern corner of the
site completed the general investigation of former structures and activities at the site.
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SECTION 2



2.0 RIA ACTIVITIES

This section presents a brief summary of the tasks performed at ihe Mason City FMGP site and
related methodologies, observations, and analytical results.

2.1 SUMMARY OF PROPOSED ACTIVITIES

The sampling activities were conducted to provide the additional information necessary to
- complete the site characterization. These activities consisted of the collection and analysis of
soil and groundwater samples from both on- and off-site locations. Additional information was
gathered for the evaluation of the hydrogeologic conditions, effects of Willow Creek water levels
on the surrounding groundwater, and site-specific factors influencing the fate and transport of the
contaminants of concern.

22 RIA SAMPLING STRATEGIES

The additional data requirements were developed to provide additional information that would
integrate into the existing database to close the data gaps and support the preparation of the risk
assessment and feasibility study. :

2.2.1 Soil Contamination West of the Site

Based on the previous soil sample results from MW-13 and MW-14, the western lateral extent of
site-derived soil contamination had not been fully established. Therefore, additional soil samples
were collected from two soil boring and two monitoring well locations west of South Delaware
Avenue. These sampling locations are identified as SB-FF, SB-GG, MW-26, and MW-27 in
Figure 2-1. SB-FF, MW-26, and MW-27 were located west of the former power plant, while
SB-GG was located within the foundation of the former power plant. All of these sampling
locations were limited to property currently owned by the City of Mason City.

2.2.2 Bedrock Coring

Bedrock coring was originally planned for monitoring wells MW-25, MW-33, and MW-34. The

purpose of collecting the cores was to provide a method for thorough evaluation of the

potentially impacted bedrock at the site. Collection and analysis of the cores allowed

Montgomery Watson personnel to determine the rock quality designation (RQD), visually

identify the first transmissive zone below the shale zone, and collect rock samples suitable for .
laboratory determination of the vertical hydraulic conductivity in the proximity of the shale

zone. These three wells were originally selected because each was intended to penetrate the first

transmissive zone (and, therefore, would yield a substantial length of core). The proposed coring

location network also traversed a large portion of the area of investigation and allowed
triangulation of the lithologic elevations. However, with the ready availability of the coring
equipment, a core was also collected from MW-31, north of the site. This additional information
allowed for a much more accurate evaluation of the bedrock conditions and facilitated an
evaluation of the general strike and dip of the major bedding planes.

Also, in response to the EPA’s concern on whether or not the contamination detected in
groundwater at MW-13 during the RI was due to contaminated soil or the presence of free phase
material in bedrock, an additional rock coring (RC-AA) was advanced adjacent to MW-13 for
visual inspection. ' '

2.2.3 Borehole Geophysics

Caliper, density (gamma-gamma), and natural gamma geophysical tools were utilized in each of
the boreholes penetrating the first transmissive zone (MW-25, MW-31, MW-33, MW-34, and
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MW-35). The geophysical logs were compared to the rock cores in the field to aid in the
determination of the first transmissive zone (below the shale zone), lithologic boundaries,
aquifer/aquitard locations, and clay layers. This information was also used to more accurately
log the boreholes that were not cored and determine the proper depth for the well screens. In
addition, the data generated by the geophysical logging was used to correlate rock types between
holes and generate more detailed understanding of the bedrock conditions.

The caliper tool measures the average diameter of the borehole, which may vary when a new
rock type is encountered. The caliper also provides a supporting measurement ‘which allows
- corrections to other geophysical data, compensating for varying distances between the
geophysical tool and the rock surface. -

The density, or garnma-gammav tool, allows an estimation of the porosity of the formation when
the data is compared to the bulk density of the rock. This information is useful in targeting
transmissive zones in the stratigraphic column.

The natural gamma tool measures the naturally occurring gamma radiation from the bedrock.
Natural gamma radiation is released from the rock as it decays to clay. Areas of high gamma
radiation may indicate high clay content and, therefore, zones of limited transmissivity.

2.2.4 Hydrogeologic Investigation

Additional monitoring wells were installed on and around the site to further define the extent of
contamination and the hydrogeologic characteristics of the area. At the well or well cluster

locations where adequate soil volumes were present, soil samples were collected to provide

additional information regarding the lateral distribution and background concentrations of the

contaminants of concern. The additional hydrogeologic investigation was subdivided into three

. primary areas, as discussed below.

2.2.4.1 _Shallow_Groundwater West. Two monitoring wells, MW-26 and MW-27, were
installed west of the site to determine the western lateral extent of groundwater contamination
and provide water level data for evaluating groundwater flow direction. Depending on the
direction of groundwater flow, these wells may provide additional background concentration data
or allow detection of off-site contamination migrating toward the site. Both wells were installed
in the fill and upper bedrock and screened to intersect the groundwater surface.

2.2.4.2 Shallow Groundwater North. In order to determine the extent of shallow
groundwater contamination north of Willow Creek, monitoring wells MW-28, MW-30, and
MW-32 were installed in the shallow bedrock immediately above the shale zone. In addition,
MW-29 was installed adjacent to MW-30 and screened to intersect the groundwater surface.
These wells were intended to allow collection of groundwater samples from above the shale zone
and provide water level information to determine shallow groundwater flow direction north of
Willow Creek.

2.2.4.3 First Transmissive Zone Below the Shale Zone. Five monitoring wells were installed

in the first transmissive zone below the shale zone in order to determine the direction of
groundwater flow and whether or not site-derived contamination had impacted the groundwater
in this zone. The wells installed in this zone were MW-25, MW-31, MW-33, MW-34, and
MW-35. MW-25 was installed near the center of the site, under an area of known soil and
groundwater contamination. The remaining first transmissive zone wells were each installed in
one of the four cardinal compass directions from MW-25 to provide information covering the
entire area of investigation. In addition, each of the wells was located adjacent to shallower
wells to provide data relating to the vertical hydraulic gradient and potential for vertical
groundwater and contaminant movement.

2-2



2.2.4.4 Aquifer Testing. Hydraulic conductivity evaluations were performed on each of the
newly installed wells to provide information concerning the ability of the soil and bedrock to
transmit water. The evaluations were performed using slug tests on the wells which exhibited
moderate to fast recoveries, and bail-down tests on the wells exhibiting low yield. Field data was
then evaluated using appropriate methodologies. '

2.2.4.5 Willow Creek Influences. In response to the EPA’s comments and to expand upon the |
information generated during the RI, water level measurements were again collected after the

. dam on Willow Creek had been raised. These measurements were used to evaluate the effect of

Willow Creek water levels at the newly installed wells in the shallow and first transmissive

“zones. This information is also useful for evaluating potential historical contaminant migration

routes. ,
2.2.5 Groundwater Sampling
To document the current extent and magnitude of groundwater contamination in each of the

hydrologic zones, one set of groundwater samples was collected from all of the wells. This
“snapshot” of the groundwater conditions could then be compared to historic data for an

.evaluation of the distribution and movement of contamination over time. The sampling was also

intended to document that the extent of contamination has been defined.

The results of the December 1993 snapshot sampling indicated low-level PAH contamination. in
the first transmissive zone in monitoring wells MW-25 and MW-34. To determine whether the
apparent contamination was representative of groundwater quality or possibly the result of
outside influences, the wells were purged and resampled. Monitoring well MW-28 was also
resampled to verify the results of the initial sampling, which revealed a significant concentration
of PAHs. The verification samples from these wells were analyzed for PAHs only. The resuits
of the groundwater sampling and analysis, when combined with information concerning
groundwater flow directions, also aided identification of potential source areas resulting from
FMGP site uses or other off-site activities.

2.2.6 Geochemical Data and Remedial Parameters

To provide supporting information for risk assessment and feasibility study tasks, additional data
was collected regarding the site-specific parameters influencing the fate and transport
characteristics of the contaminants. These parameters included pH, total organic carbon (TOC),
cation exchange capacity (CEC), percent clay, and bulk density for selected soil and bedrock
samples. Groundwater samples were analyzed for total cations/anions, total dissolved solids, and
TOC.

2.2.7 Former Transformer Yard
Historic maps of the site indicate that a small substation or transformer yard was formerly

located on the southeastern portion of the site. To determine whether or not contamination had
resulted from the previous use of this area, soil samples were collected and analyzed for

polychlorinated biphenyl (PCB) compounds, solvents, and other petroleum-based byproducts.

2.3 RIA FIELD DATA COLLECTION AND RESULTS

The field investigation began in early November 1993, with the last of the complete round of
groundwater samples being collected on December 21, 1993. Minor additional site cleanup work
was performed and additional water level data was gathered periodically until the end of
February 1994. In March 1994, the final cleaning of the 21,000-gallon storage tank was
completed. Dam-up water level measurements were collected periodically during June and July
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" 1994. Resampling of monitoring wells MW-25, MW-28, and MW-34 was performed on August -
11 and 12, 1994.

2.3.1 Soil/Fill Investigation

Soil and fill samples were collected from several locations on and around the site for field
screening and laboratory analysis. These samples were intended to fill the data gaps of the
previous investigations.

2.3.1.1 Boring Procedures. Borings advanced in the soil and fill for sample collection were
generally completed in accordance with the procedures outlined in the FSP and detailed in the RI
Report. Due to large amounts of rock, brick, or other debris, a backhoe was utilized to collect
soil from locations SB-JJ and SB-KK. A backhoe was also used at location SB-FF. However, -
an abandoned telephone conduit was encountered, and a hand auger was subsequently used to
advance the boring alongside the conduit. A hand auger was also used at location MW-27 for
soil sample collection where rubble prevented recovery of soil in the split-barrel sampler during
- drilling.

At the locations where monitoring wells were to be installed but no soil sampling had been
proposed, the borings were advanced directly to the top of the bedrock using hollow-stem augers.
When competent bedrock was encountered before the desired total depth was reached, the
borings were completed using air rotary drilling methods. The materials encountered in each
boring were logged by Montgomery Watson personnel. Copies of the resulting boring logs are
contained in Appendix A.

The cuttings from drilling in the soil and fill were placed in U.S. Department of Transportation
(DOT) 17-H drums. The drums were labeled and transported back to the site and stored next to
the waste pile.

2.3.1.2 Soil Sampling. Soil samples were collected at the boring locations shown in
Figure 2-1. Soil samples were collected in two-foot increments by pounding a split-barrel
sampler into the unconsolidated material to the top of bedrock. The split-barrel sampling method
consists of pounding a 3-inch inner diameter (ID) barrel sampler in general accordance with the
procedures outlined in ASTM:D-1586. As the split-barrel sampler was driven into the
unconsolidated material, the blow counts were recorded by the driller. The driller’s report is
presented in Appendix B. -

The soil samples were collected from the designated borings by driving the 2-foot long
split-barrel sampler into the soil and/or fill. The barrel was then opened, exposing the soil core
from the interval. A composited portion of the soil was placed directly into laboratory-supplied
jars. The jars were labeled and placed in an iced cooler for shipment to the laboratory. A second

‘soil composite from the split-barrel sampler was collected for on-site screening. The composite
samples for on-site field screening consisted of several segments of the soil core collected from
along its length and placed in a clean sampling bag. The bag was then sealed and the soil
portions crumbled prior to in-field headspace analysis. )

This sample collection protocol was used at all locations where soil samples were collected, with
the exception of SB-FF, SB-JJ, SB-KK, and MW-27. As discussed in Section 2.3.1.1 above, the
soil samples from these locations were collected using a backhoe or stainless steel hand auger.
Each soil sample collected at these locations was placed in a stainless steel bowl and covered -
with aluminum foil to minimize volatilization. The samples were then mixed to provide a
uniform composite sample and placed in the laboratory-supplied jars and plastic bags for
Jaboratory and field-screening analysis, respectively. The stainless steel bowl and hand auger
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were thoroughly washed with Alconox® and rinsed with distilled water between each sample

, . collection.

2.3.1.2.1 Field Screening and Observations

Field screening was conducted on the bagged soil samples after collection. Field
screening for VOCs was conducted utilizing a Photovac, Incorporated MicroTIP™
Model HL-2000 hand-held air monitor/photoionization detector (PID). Each sample
was also screened for PAH compounds using the ultraviolet fluorescence (UVF)
method described in the FSP. Selected samples were also screened for hydrogen

_sulfide and hydrogen cyanide gas using a Mine Safety Appliances Samplair® hand
pump and colorimetric detector tubes. Table 2-1 presents the results of the VOC and
PAH field screening and also indicates which samples were submitted for laboratory
analysis.

VOC screening at the soil sampling locations generally yielded low PID responses.
Only the soils at SB-HH generated VOC screening results greater than 10 meter units.
(One meter unit is the approximate equivalent of one part per million benzene.) UVF
screening results for PAH compounds indicated the presence of PAH compounds at
most of the sampling locations.

Visual contamination and olfactory detection of odors were noticed only at on-site
boring locations MW-25 and SB-HH.

Soil samples to be submitted for laboratory analysis were selected based on the field
screening results and other in-field observations. In general, the samples selected for
analysis correspond to depth intervals exhibiting the highest PID reading and positive
:. ' UVF screening results. Other factors, including visible contamination, moisture
- content, and any suspicious materials, were also considered. Up to two sample
intervals per boring were selected for laboratory analysis.

2.3.1.2.2 Chemical Analyses

Laboratory samples were submitted to National Environmental Testing, Inc. of
Cambridge, Massachusetts (NET - Cambridge) for analysis accompanied by signed
chain of custody forms. Copies of the completed chain of custody forms are included
in Appendix C. All of the soil samples submitted were analyzed for the complete list
of RIA laboratory analytical parameters stated in Tech Memo 7. Table 2-2 lists the
primary contaminants of concern and the related concentrations found at each soil
sampling location during the RIA. The data presented in the tables and related figures
in this chapter are accompanied by applicable data qualification flags. These
* qualifiers and any limitations on the data will be discussed in detail in Section 3.

PAH compounds were detected above reporting limits in all samples. The highest
level of total PAHs for each location sampled during the RIA and in the previous
_investigations are summarized in Figure 2-2. Similarly, the highest total carcinogenic

PAH level from each location is presented in Figure 2-3. :

Benzene was detected in low concentrations in samples collected from MW-27,
SB-FF, and SB-JJ. The maximum concentration detected in these samples was
6 ng/kg, in the sample from SB-JJ. In each case, the concentration detected has been
qualified with a J flag, indicating an estimated value. Toluene was detected at
. estimated concentrations of 1 pug/kg at SB-FF and 2 pg/kg in samples collected from
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MW-28 and SB-KK. Xylenes were detected at an estimated concentration of 2 pg/kg
in a duplicate sample collected from SB-JJ.

Other VOCs detected in the soil samples consist of 2-butanone in soil samples
collected from MW-27, SB-FF, and SB-KK (14, 7, and 6 pug/kg, respectively);
methylene chloride in samples from MW-28, SB-FF, SB-]J, SB-KK (2,1,1 and
2 nug/kg, respectively), and field blanks from MW-32 and SB-FF (1 pg/kg each);
acetone at MW-27 and SB-KK (51 and 5 pg/kg, respectively); and tetrachloroethene
at SB-KK (3 pg/kg).

Detectable concentrations of arsenic and lead were reported for each of the soil
samples subjected to those analyses. However, no detectable concentrations of
polychlorinated biphenyls (PCBs) were noted in the samples collected from the
former transformer yard (SB-JJ and SB-KK).

2.3.1.2.3 Geochemical and Remedial Parameters

The soil samples from SB-HH and SB-II were collected from three depth intervals
within each boring to provide a vertical section of the parameters. The samples were
‘analyzed only for the geochemical and remedial parameters listed in Tech Memo 7
(pH, CEC, TOC, percent clay, and bulk density). The results of these analyses are
summarized in Table 2-3. '

Chemical analysis of the samples indicated that the pH of the soil samples ranged
from 7.24 to 7.88, CEC ranged from 2,200 pg/g to 5,300 pg/g, and the TOC ranged
from 11,000 mg/kg to 150,000 mg/kg. The physical analysis revealed the percent
clay of the samples ranged from 5.5 to 14.0 percent, and the bulk density of the soil
ranged from 72.8 to :127.8 pounds per cubic foot. Copies of the particle size
gradation curves are contained in Appendix D.

2.3.2 Bedrock'lnvestigation

An integral part of the RIA effort was to assess the bedrock conditions both on and off site, and
at depths greater than the shale zone. These efforts consisted of collecting and examining rock
cores and cuttings, inspecting surface exposures, quantifying rock quality, and evaluating
geophysical and geotechnical data. The procedures and results of this portion of the
investigation are discussed in the following subsections.

2.3.2.1 _Drilling/Coring Procedures. Competent rock in monitoring well locations MW-25,
MW-31, MW-33, MW-34, and RC-AA were continuously cored using 3-inch ID core barrels.
The core barrels lock inside the coring bit and advance with the drill stem in 5-foot increments.
After a 5-foot section of rock was cored, the core barrel and rock core were extracted from the
boring. The rock core was then removed from the core barrel and stored in a labeled wood core
box for subsequent examination. A small amount of potable water was added to the boring as a
lubricant and coolant for the core barrel and drill bit. The potable water used during rock drilling

‘activities was obtained from the Mason City Water Department. The water was hauled by tank

trucks to each drill location. |

Monitoring wells MW-26 through MW-30, MW-32, and MW-35 were drilled in bedrock using
air rotary methods and a 6-inch outside diameter tricone bit. A small amount of potable water
was also added to these borings as a lubricant and coolant for the drill bit. ' '

The cuttings produced by both coring and air rotary drilling methods were initially discharged by -
the drill rig into a steel trough. The cuttings were then shoveled from the trough into DOT 17-H
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drums. The drums were labeled and transported back to the site where they were stored in a
_similar manner to the cuttings from the soil/fill material. The water generated during drilling was
also placed in drums for transport back to the site.  The water was pumped from the drums to the
2,500-gallon interim storage tank on the site. The water was then pumped through the on-site
~ granular activated carbon (GAC) treatment system and into the 21,000-gallon storage tank,
where it was stored until ultimate discharge to the Mason City publicly-owned treatment works

(POTW).

2.3.2.2 Geology. The additional geologic investigation was performed to evaluate the
condition of the bedrock and to identify the first groundwater transmissive zone below the shale
zone. To meet these objectives of the RIA, rock coring and geophysical logging was performed.
Based on the cores generated and the geophysical data, a better understanding of the type and
quality of bedrock was achieved. ‘ ,

23221 Shell Rock/Cedar Valley Contact

Montgomery Watson personnel reviewed literature containing regional geologic data
relating to the Upper Devonian Shell Rock and Cedar Valley Formations. All of the
references reviewed indicated that the Shell Rock Formation is the uppermost
bedrock member in the northern portion of Mason City, but the southern boundary of
the Shell Rock Formation is not accurately defined. Area well logs, including the
former Swift and Company well located south of the site, listed the Shell Rock
Formation as the uppermost bedrock encountered. These logs indicated that the Shell
Rock Formation extended to a depth of 75 feet.

" However, in a more recent investigation performed by Koch (1970), the Shell
Rock/Cedar Valley contact was identified in a rock cut along Calmus Creek, near the
northern edge of Mason City. The portion of the Shell Rock Formation exposed in
this rock cut consists of a limestone biostrome comprised of tabular stromatoporoids
overlying a thin layer of dolomite. Below the Shell Rock Formation, the Cedar
Valley Formation is exposed in a limestone biostrome comprised primarily of
subspherical stromatoporoids overlying a thick-bedded, blocky limestone.

This same sequence of rock and fossils is visible in the outcrop north of Willow
Creek, near monitoring wells MW-16 through MW-18. Based on this information,
Montgomery Watson believes that the Shell Rock Formation is not present below the
site, and that the uppermost bedrock at the site is actually the Cedar Valley
Formation.

2.3.2.2.3 Bedrock Surface

Borings advanced to the top of bedrock and beyond allowed for the production of the

bedrock surface map presented in Figure 2-4. The surface depicted in Figure 2-4

represents the top of the competent bedrock, which generally underlies approximately
0 to 4 feet of weathered bedrock. ‘

2.3.2.2.4 Stratigraphy

The consolidated rock encountered during drilling in bedrock consisted primarily of
dolomitic limestone with interbedded shale layers. This finding was consistent with
the RI results. The specific lithology encountered at each location is presented in the
boring logs in Appendix A. The additional bedrock and soil boring logs were used in
conjunction with the previous drilling data to construct several geologic cross sections
traversing the site. The locations of the cross sections are shown in Figure 2-5. Cross
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sections AA-AA', BB-BB', CC-CC', and DD-DD' are presented in Figures 2-6
through 2-9, respectively. :

2.3.2.2.4 Strike and Dip

In an attempt to establish the strike and dip of the bedrock, Montgomery Watson
personnel examined outcrops north of Willow Creek and correlated elevations of

. formations and the first transmissive zone below the shale zone and local well logs.

- Visual observations and measurements using a pocket transit on the outcrops north of
Willow Creek indicated small undulations in the bedding planes, resulting in irregular
strike and dip orientations that mask the dip of the formation. The elevations of the
first transmissive zone indicate a strike of approximately north 5 degrees east and a
dip of approximately 1 degree to the west.

A brief review of the elevations of the contact of the Shell Rock and Cedar Valley
Formations, based on local well logs, was also performed. However, this proved to
be unreliable due to the fact that the top of the Cedar Valley Formation was an
erosional surface prior to deposition of the Shell Rock Formation. ‘

Regionally, the stratigraphic sequences in northern Iowa dip slightly to the southwest.

2.3.2.3  Geophysical Measurements. Borehole geophysical measurements were collected in
accordance with Tech Memo 7. Logs were generated from MW-25, MW-31, MW-33, MW-34,
and MW-35. The logs consisted of caliper, natural gamma, and density (gamma-gamma)
measurements. Copies of the logs are contained in Appendix E.

Peaks noted on the logs were correlated to the proper depths of core samples recovered from
MW -25, MW-31, MW-33, and MW-34 in an attempt to determine the reasons for the responses.
Responses that correlated to zones of greater porosity, based on visual observation, were noted
and the corresponding elevations were recorded on the logs for MW-35. This information was
then used as an aid in locating the first transmissive zone in MW-35. :

2.3.2.4  Geotechnical and Chemical Analysis. Selected sections of core samples were taken
from within and immediately below the shale zone from MW-25, MW-33, and MW-34. The
samples were then submitted for laboratory analysis for several physical and chemical
parameters to help determine the ability of the rock to transmit water and contaminants.

The chemical analysis consisted of pH, CEC, and TOC. The physical evaluation consisted of
mineral and clay composition (by weight percent), vertical permeability, and bulk density. The
results of these analyses are summarized in Table 2-4. -

The percent recovery and the RQD of each core were determined as a semi-quantitative
evaluation of the competency of the rock. The RQD is a measure of the quality of a rock mass
based on the fracture frequency, and is defined in percentage as the sum of the lengths of core
fragments greater than 4 inches relative to the total length of the core run. Cores were collected
in 5-foot nominal length sections. Therefore, the percent recovery and core run RQD were
calculated as a percentage of 5 feet. However, since slight variations in the actual length of each
core run may result in percent recovery and RQD errors of several percent, the RQD was also
calculated relative to the total length of rock recovered in a core run. The results of these
evaluations are summarized in Table 2-3. :

2.3.2.5 Packer Testing. Packer tests were performed on several intervals of the boreholes
drilled for MW-25, MW-31, MW-33, MW-34, and MW-35. These tests were performed to
determine the approximate yield of specific intervals of the bedrock to help identify the first
transmissive zone. The packer assembly consisted of two inflatable bladders, approximately
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10 feet apart, with a pump located in between. The assembly was lowered to the desired depth
and the bladders inflated to isolate the section of the borehole exposed to the pump. The pump
was then activated and the discharge measured over time. Initially, suspected transmissive zones
were isolated and pumped. Subsequent tests were then performed to identify any more highly
transmissive zones as well as to evaluate nonproductive zones overlying the productive zones.
The results of the borehole packer tests are summarized in Table 2-6.

233 Groundwater Investigation

Additional hydrogeologic investigation was performed to further identify the extent of

~ groundwater contamination and subsurface hydraulic conditions. Eleven new wells (MW-25

through MW -35) were installed on and around the site. Slug tests and bail-down recovery tests

were conducted, and a complete set of groundwater samples was collected for laboratory

analysis:

2.3.3.1 Identification of the First Transmissive Zone. The task of identifying the first
transmissive zone in the five deep borings was accomplished by visual examination of the rock
cores, correlation of the geophysical logs to the cores, and verification of targeted intervals

through the packer testing program. Initially, Montgomery Watson personnel independently

examined the rock cores and selected zones of greater visual porosity. These zones were then
compared to observed water production during the drilling. Following this independent selection
of target intervals, Montgomery Watson personnel collaborated to initially identify potentially
transmissive zones. '

The geophysical logs were also compared to the rock cores. The tentatively identified
transmissive zones and peaks on the geophysical logs were cross-referenced in an attempt to
identify trends and correlate responses. Based on this evaluation, target intervals were selected
for the packer testing. The packer tests in each borehole were initially performed on the target
zone. Where the target zone was productive, subsequent packer tests were performed at higher
elevations to verify that the identified zone was the first transmissive zone. In some cases, the
principal target zone did not yield sustainable water. In those situations, packer tests were also '
performed at lower elevations to identify the first transmissive zone.

© 2.3.3.2  Well Construction. The wells completed during the RIA were constructed of 2-inch
inner diameter stainless steel well screen and low carbon steel riser pipe. The well screens

consisted of 0.010-inch, factory-slotted well screens with threaded couplings. Unimin® #20
washed silica sand was utilized as the filter pack material for the newly constructed monitoring
wells. A minimum of 1 foot of sand pack was placed above and below the well screen.
A minimum of 1 foot of bentonite was placed above the filter pack and hydrated. A

‘bentonite/Portland cement grout was then placed in the well with the aid of a tremie pipe from

the top of the bentonite seal to the ground surface. Construction details for the newly installed
wells are presented in Appendix F. Well specifications for all of the monitoring wells are
presented in Table 2-7. Figure 2-10 presents a schematic of the relative depths and water levels

‘of all monitoring wells constructed at the site.

2.3.3.3 Well Developfnent. Wells installed during the RIA were developed using an airlift
pump. Development of the wells continued until pH, specific conductance, and temperature

stabilized. If the discharged water failed to stabilize after the removal of several well volumes,
visual clarity of the water was used as the measure of proper development. Development records
are presented in Appendix G.

'2.3.3.4  Groundwater Sampling. Following the development and stabilization of the newly

installed monitoring wells, a complete round of groundwater sampling was conducted on

December 14 through 16, 1993. Because of slow water level recovery at MW-32, it was

necessary to collect the remainder of the MW-32 sample set on December 21. The resampling of
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MW-25, MW-28, and MW-34 was conducted on August 11 and 12, 1994. For all of the
groundwater sampling events, purging and sample collection was completed using the Waterra
HydroLift pumping system, as described in Tech Memo 7. The Waterra tubing and foot valves
were dedicated to each well. The wells were purged at a rate of approximately 1,000 milliliters
per minute. The purgé rate was maintained until a minimum of three well volumes were
removed, and the temperature, pH, and specific conductance were relatively stable. Low yield
wells were pumped to near dryness and allowed to recharge prior to sampling.

2.3.3.4.1 Stabilization Parameters

During the purging process, several parameters were periodically recorded in order to
monitor the stabilization process, including temperature, pH, specific conductance,
oxidation-reduction potential (Eh), color, volume of water removed, and elapsed time.
The well purging data is included on the groundwater sample collection records
presented in Appendix H.

2.3.3.4.2 Chemical Analysis

Chemical analyses were conducted by NET - Cambridge. EPA Contract Laboratory
Program (CLP) methods were used, except for the PAH analysis which utilized high
performance liquid chromatography (HPLC). It was necessary to utilize the HPLC
method in order to achieve lower detection limits for the PAH compounds.
Groundwater samples collected during the RIA were analyzed for groups of
constituents dependent upon the well locations and screened intervals. All of the
newly installed wells screened in the first transmissive zone below the shale zone
were analyzed for the entire suite of parameters (PAHs, acid- extractable organics,
VOC s, total metals, and total cyanide) identified in the FSP. All of the existing
monitoring wells and those wells screened above the shale zone were analyzed for
PAHs, benzene, bromodichloromethane, ethylbenzene, toluene total xylenes, and
total metals (as identified in the FSP).

PAH compounds were detected in all but three of the monitoring wells.
Concentrations of total PAHs ranged from below detection levels at MW-18, MW-20,
and MW-31 to a high of approximately 9,260 pg/L at MW-2. Considering only the
_ shallow aquifer (above the shale zone) on-site concentrations ranged from
approximately 0.27 pg/L at MW-6 to approximately 9,260 pug/L at MW-2. Off-site
concentrations of PAH compounds in the shallow aquifer ranged from below
detection levels at MW-20 to approximately 1,529 pg/L at MW-17. All of the newly
installed monitoring wells in the shallow aquifer contained detectable concentrations
of PAHs. These concentrations ranged from 0.032 ug/L at MW-30 to approximately
54 pug/L at MW-28. Because of the high concentration of PAHs detected, MW-28
was resampled. The results of the resampling revealed a total PAH concentration of
9.989 pg/L. It should be noted that the second sample was collected from MW-28
‘when the Willow Creek dam was in the up position. During the initial sampling, the
dam was in the down position. The total PAH concentrations for the shallow aquifer
monitoring wells with the dam in the down position are shown in Figure 2-11.

Carcinogenic PAHs were detected in 9 of the 11 on-site shallow wells. Carcmogemc
PAHs were not detected in MW-4 and MW-6. Detected concentrations in on-site
shallow wells ranged from 0.027 pg/L at MW-1 to 1,007 pg/L at MW-2.

Off-site concentrations of total carcinogenic PAHs in shallow wells ranged from
below detection levels at MW-20, MW-26 and MW-30 to approximately 99.5 pg/L at
MW-13. In the newly installed shallow wells, total carcinogenic PAHs were detected
in MW-27, MW-28, and MW-32 at concentrations ranging from approximately
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0.5 pg/L at MW-27 to 29.9 pg/L at MW-28. The concentration of total carcinogenic
PAHs in MW-28 during the resampling decreased to 4.572 pg/l.. The concentrations
of carcinogenic PAH compounds in the shallow aquifer with the dam in the down
position are shown in Figure 2-12. '

In the four intermediate depth wells (MW-8, MW-10, MW-18, and MW-22), total
PAHs were detected in MW-8, MW-10, and MW-22.. Concentrations ranged from
0.032 pg/L at MW-10 to 0.57 pg/L at MW-8. No carcinogenic PAH compounds
were detected in any of the intermediate depth wells. The concentrations of the total
PAH:s in the intermediate zone groundwater are shown in Figure 2-13.

PAHs were detected in two of the wells screened in the first transmissive zone. The
concentrations of total PAHs detected were 1.38 ug/L at MW-25 and 0.064 pg/L at
MW-34. Carcinogenic PAHs were detected only in MW-34 at 0.025 pg/L. The
apparent presence of the PAHs in these wells prompted purging and resampling to
determine whether these concentrations are representative of groundwater quality or
due to outside influences such as contaminant carry-down during the drilling process
or cross-contamination from drilling equipment, sample containers, or the
atmosphere. No PAH compounds were detected in either MW-25 or MW-34 during
the verification sampling. Based on the results of the verification sampling, neither
carcinogenic nor noncarcinogenic PAHs were detected in the first transmissive zone.

The specific PAH compounds detected at each location are summarized in Table 2-8.

For characterization of the distribution of VOCs in groundwater, a full VOC scan was
performed on samples collected from the newly installed wells, while only an
abbreviated scan was completed for samples from existing wells. Benzene,
ethylbenzene, toluene, and xylenes were the major target constituents in these
analyses. The results of these analyses indicated that benzene was detected both on-
and off-site, and in all three hydrogeologic zones. Detected concentrations in the
shallow aquifer ranged from estimated values of 1 pg/L at MW-13 and MW-26 to
12,000 pg/L at MW-17. In the intermediate depth wells, benzene was detected at
130 pg/L at MW-8 and an estimated concentration of 3 pg/L at MW-22. In the first
transmissive zone, benzene was detected only at MW-35 at an estimated -
concentration of 4 ug/L. .

Ethylbenzene was detected in MW-2, MW-17, and MW-23. Concentrations defected
ranged from 45 pg/L at MW-23 to an estimated concentration of 420 pg/L at MW -17.
No ethylbenzene was detected in the intermediate or first transmissive zone wells.

Toluene. was also detected only in MW-2, MW -17, and MW-23. Concentrations
ranged from an estimated value of 3 pg/L at MW-23 to 6,000 pg/L at MW-17. No
toluene was detected in the intermediate or first transmissive zone wells.

Xylenes were detected in MW-1, MW-2, MW-3, MW-14, MW-17, and MW-23. The
detected concentrations ranged from an estimated value of 2 ng/L at MW-1 to
1,000 pg/L at MW-17. No xylenes were detected in the intermediate depth wells or
those screened in the first transmissive zone.

The distribution of BTEX in the shallow and intermediate aquifers is shown in -
Figures 2-14 and 2-15. The analytical results are also summarized in Table 2-8.

No cyanide was detected in groundwater collected from any of the newly installed
wells. Cyanide analysis was not proposed for the existing wells.
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The metals analysis revealed varying concentrations of each of the target metals
across the site. The metals results, as well as summaries of the PAH and VOC
analyses, are presented in Table 2-8.

2.3.3.4.3 Remedial Parameters

~Several remedial parameters in groundwater were evaluated in the field and in
laboratory samples. Oxidation-reduction (redox) potential was measured in the field
during the well purging prior to sample collection. The results of these measurements
are recorded on the groundwater sample collection records in Appendix H. The final
measurements are summarized in Table 2-9 and Figure 2-16.

Laboratory analysis of TOC was performed on all groundwater samples submitted for
analysis. The results of these analyses are also summarized in Table 2-9. Graphic
presentations of the results are shown for the shallow aquifer, intermediate zone, and
first transmissive zone wells in Figures 2-17, 2-18, and 2-19, respectively.

Analysis for major cations and anions was performed on the selected samples as
specified in Tech Memo 7; with the exception of MW-32, which did not yield an
adequate amount of water for both the site characterization analyses and the remedial
parameters. The results of the major cation/anion analyses are summarized in
Table 2-9.

Total dissolved solids (TDS) analysis was also performed on the samples selected for
major cations and anions. The results of these analyses are summarized in Table 2-9
and Figure 2-20.

2.3.4 Hydrogeologic Investigation

In order to further evaluate the hydrogeologic systems present at the site, Montgomery Watson
conducted field activities to evaluate the groundwater flow dynamics and hydraulic properties of
the aquifers present at the site.

2.34.1 Water Level Measurements. Four rounds of static water level measurements were
made at each of the site monitoring wells with the Willow Creek dam in the down position. The
water level measurements were made on December 8 and December 13, 1993, and January 21
and February 28, 1994. Due to the extreme cold during portions of the field activities, not all of
the flush-mount wells were accessible for water level measurements because of ice buildup in the
well heads. The surface of Willow Creek was also frozen on several occasions, preventing
measurements of Willow Creek water levels. One round of water level measurements was
collected on June 2, 1994 prior to raising the Willow Creek dam. With the dam in the up
position, four additional rounds of water level measurements were collected. The elevations of
groundwater and Willow Creek for the measurement events are summarized in Appendix I. The
potentiometric surfaces for the shallow aquifer and first transmissive zone generated by the
December 13, 1993, February 28, 1994, and July 15, 1994 water level data are presented in
Figures 2-21 through 2-26.

Due to the unseasonably wet spring and summer of 1993, Willow Creek exhibited high flow
rates on several occasions. None of these flows were measured at the site; however, the U.S.
Geological Survey maintains a gauging station on Willow Creek near the western edge of Mason
City. This station measures only peak flows and is not a continuous reading station. During the
period of high flows, a water stage of 91.75 feet (relative to a local datum) was recorded on
April 1, 1993. This stage is equivalent to a flow rate of approximately 1,090 cubic feet per
second (cfs). Prior to this event, the most recent flow of this magnitude was approximately
1,100 cfs on July 8, 1969. Both of these events fall between 10-year (999 cfs) and 25 year
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- (1,190 cfs) flood frequencies at the gauging station. Average flow for Willow Creek at this
" location is approximately 41 cfs.

The actual elevation of Willow Creek at the site or the impacts on water elevations and flow
directions during those high flows is not known. ' »

2.3.4.2 Slug Tests. Following completion and development of the new monitoring wells, slug
tests were conducted in order to estimate the hydraulic conductivity of the material in the
immediate vicinity of the well screens. All of the newly installed monitoring wells (MW-25 to
MW-35) were slug tested. MW-10, a previously installed monitoring well, was also slug tested
at this time. A slug test is an in-situ measurement of the hydraulic conductivity (K) of the
material in the vicinity of the well screen. The hydraulic conductivity of each of the slug-tested
monitoring wells is summarized in Table 2-10. The slug test data and computer generated
solutions are contained in Appendix J.

2.3.4.3 Bail Down Tests. Bail down tests were conducted on several monitoring wells at the
site which exhibited slow recharge rates. Specifically, the bail down tests were conducted on
monitoring wells MW-18, MW-30, and MW-32. Bail down tests are better suited for evaluating
the transmissivity of formations with slow water level recoveries than are slug tests.
Transmissivity was estimated using the evaluation presented by Skibitzke (1963). Skibitzke’s
method involves a nongraphical solution that allows for nonsteady water withdrawal from the
well in low transmissivity formations. The calculated transmissivities of these wells are
* summarized in Table 2-11.  Copies of the data are included in Appendix J.

2.4 RIA WORK PLAN VARIANCES

During the implementation of the RIA field activities, minor changes in the activities and
~ procedures scoped in Tech Memo 7 were required to obtain the desired data. When changes or
clarifications became necessary, a Field Change Request form was completed by the Field
Supervisor. The proposed changes were then presented to the Project Manager for review and
approval. '

Field Change Request forms were submitted to the Project Manager for four variances from Tech
Memo 7. The changes consisted of (1) conducting the borehole geophysical survey prior to the
packer testing program to improve the efficiency of the packer testing program; (2) advancing an
additional rock core near MW-13 to evaluate the extent of visible contamination in bedrock, if
any; (3) increasing the screen length in the deep wells from 5 to 10 feet to improve water yield;
and (4) backfilling boreholes below the well casings with a combination of gravel (silica sand)
and bentonite rather than a bentonite slurry only. Copies of the completed Field Change Request

forms are contained in Appendix K.
2.5 SUBCONTRACTOR SERVICES

Several subcontractors were utilized for the completion of the RIA activities. These outside
contractors provided equipment and personnel to support the efforts of soil sample collection,
monitoring well construction and development, geophysical borehole logging, laboratory
analysis, and independent data validation.

2.5.1 Drilling and Well Construction
Drilling and well construction services were provided by Bergerson-Caswell, Inc. (BCI) of

Maple Plain, Minnesota. BCI also provided all well construction materials, decontaminated
large sampling equipment, containerized soil cuttings, developed the newly installed wells,
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performed the packer testing, and cleaned the 21,000-gallon on-site storage tank. BCI is a
licensed Iowa well drilling company and used only licensed personnel for operation of the drill
rigs at the Mason City FMGP site.

2.5.2 Geophysical Logging

The geophysical logging of the deep bedrock borings was performed by BPB Slimline Services
of Evansville, Indiana.

2.5.3 Laboratory Analysis

Chemical analysis of soil and groundwater samples was coordinated or performed by
NET - Cambridge. Additional NET laboratories utilized in this project include NET of Santa
Rosa, California (NET - Santa Rosa) for the performance of thiocyanate and thiosuifate analysis,
and NET of Cedar Falls, Iowa (NET - Cedar Falls). A sample of water collected from the on-site
storage tank was submitted to NET - Cedar Falls for priority pollutant scans, as requested by the
Mason City Wastewater Treatment plant before accumulated water would be allowed to be
discharged to the sanitary sewer system.

Physical analysis of the soil samples was performed by GeoTesting Express of Concord,
Massachusetts. Core Laboratories, Inc. in Dallas and Houston, Texas performed all physical and
chemical analysis on the rock cores submitted for analysis.

2.5.4 Data Validation
Labofatory Data Consultants, Inc. (LDC) of Carlsbad, California performed a third-party
validation of a portion of the laboratory analytical work. LDC reviewed a representative subset

of the raw laboratory data to determine whether or not appropriate quality assurance protocols
had been adhered to and to evaluate the general reliability of the data.
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SECTION 3



3.0 QUALITY ASSURANCE

This section summarizes the QA/QC activities that were undertaken by Montgomery Watson to
ensure that the Data Quality Objectives of the project were met. QA/QC activities during the

‘RIA were focused to assure that the activities were being performed in accordance with the goals
.and objectives identified in the FSP, QAPP, HSP, and Tech Memo 7, and to ensure that the

analytical data collected was validated for use.

3.1 DATA VALIDATION

This section presents data validation of analytical results for environmental samples collected

during site characterization activities. Data validation responsibilities were shared by
Montgomery Watson and NET - Cambridge. A representative cross section (approximately
10 percent) of the raw laboratory data was validated by LDC, as proposed in the QAPP. All field

QA data were validated by Montgomery Watson. The information presented in this section

includes an evaluation of the following:

Field Quality Assurance Samples

Laboratory Quality Assurance Samples and Data
~Data Quality Objectives and Evaluations

Raw Laboratory Data ,

August 1994 Verification Sampling Event Data

3.1.1 Field Quality Assurance Samples

* Results of the field QA samples were used to assess the accuracy and precision of both sampling

and laboratory activities and to determine if project QA objectives were met. The results of QA
sample analyses were evaluated using established QC limits, as stated in the QAPP and the CLP
Statement of Work (SOW). The QA program for the Mason City FMGP Site RIA evaluated the
following field QA samples:

Trip Blanks
Field Equipment Rinsate Blanks \
* Blind Field Duplicates

A description and summary of results for each type of field QA sampie collected are presented
below. Results that deviated from the applicable limits are identified.

3.1.1.1 vTrip Blanks. Trip blanks were used to identify any VOCs introduced to sampl'es
during transit to or storage at the laboratory. The trip blanks, prepared at the laboratory with
deionized water, were sent from the laboratory with the shipping containers and then returned

- with the shipment of samples for analysis. The trip blanks remained sealed until analysis of the
groundwater samples, at which time they were analyzed as well. The QAPP requires that a VOC

trip blank accompany every cooler that contains samples for VOC analysis. Trip blanks were
shipped with four of the five coolers that contained soil samples intended for VOC analysis. The
November 23, 1993 sample shipment which contained sample SBGG-SL-006-112393 did not
contain a trip blank as required by the QAPP. Trip blanks were shipped with all four of the

‘coolers containing groundwater samples for VOC analysis. Summaries of the analyses for soil
-and groundwater trip blank samples are presented in Table L-1 of Appendix L.

The information presented in Appendix L indicates:

« Some VOC analytes were detected in trip blank samples during November and
December. Acetone concentrations of 7 ug/L and 3 pg/L were detected in trip
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blanks MW28-SL-903 on November 11, 1993 and MWO02-GW-903 on
December 16, 1993, respectively. A 2-hexanone concentration of 26 pg/L was
detected in trip blank DP02-SL-901 on November 15, 1993.

e Estimated quantities of methylene chloride were reported for trip blanks
MW27-SL-903 on November 5, 1993 (1 ug/L), DP02-SL-901 on November 15,
1993 (1 pg/L), MW32-SL-902 on November 18, 1993 (1 pg/L), and MWO02-
GW-903 on December 16, 1993 (2 ug/L).

The parameters detected in the trip blanks are most likely indicative of laboratory contamination,
either in the original trip blank water itself or during the actual analysis.

3.1.1.2 Equipment Blanks. Equipment rinsate blanks were collected to detect contamination
originating from field sampling equipment. Immediately prior to sampling, sampling equipment
was decontaminated and an equipment blank was collected. The equipment blank was collected
by pouring distilled water over the decontaminated sampling equipment and collecting the rinse
water in the appropriate sample container.

The QAPP called for a frequency of one equipment blank per 15 samples or one equipment blank
per day. Due to the duration of the soil sampling effort and the number of days in which only a
few soil samples were collected, Montgomery Watson collected one equipment blank per
15 samples. As a result, two equipment blanks were collected during the soil sampling activities,
which meets the frequency specified in the QAPP. Although collection of equipment blanks was
not required during groundwater sampling because dedicated sampling equipment was used, a
single equipment blank sample was collected during groundwater sampling to evaluate the
potential for contamination from the dedicated equipment.

The QAPP proposed that the equipment blank analyses show no constituents over two times the
method detection limit (MDL). Summaries of the equipment blank analyses for soil and
groundwater samples are presented in Table L-2 of Appendix L.

QA limits were exceeded in the soil and groundwater equipment blanks by three compounds

(iron, lead, and zinc). The associated sample results have been noted as estimated values
(J flagged). The following deficiencies are noted:-

* Methylene chloride was detected in both equipment blanks (MW32-SL-802 and
SBFF-SL-803) associated with soil samples. The methylene chloride, detected at
a concentration of 1 [tg/L in both cases, is attributed to laboratory contamination.
There were no VOC analytes detected in the MW 18-GW-803 equipment blank
associated with groundwater samples. '

e There were no PAH analytes detected in any of the equipment blanks collected
during the RIA.

e Low concentrations of some metals were detected in the soil and groundwater
equipment blank samples. Soil equipment blank SBFF-SL-803 contained a lead
concentration of 4.2 mg/L and a zinc concentration of 33 mg/L. Iron
concentrations of 102 mg/L and 21 mg/L were detected in SBFF-SL-803 and
groundwater equipment blank MW 18-GW-803, respectively. Zinc was detected
in MW18-GW-803 at a concentration of 9.4 pug/L. No metals were detected in
soil equipment blank MW32-SL-802.

3.1.1.3 _Sample Duplicates. Blind field duplicates were prepared to assess the precision of
field collection and laboratory analytical methods. Duplicate soil samples were collected
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simultaneously with primary samples by removing small portions of soil from the split-barrel
sampler and dividing the material between the primary and duplicate soil sample containers.
~ This method was employed instead of an active homogenization of the samples in an attempt to
reduce the amount of volatilization from the sample. However, the duplicate from MW-27 was
collected with a hand auger, which required homogenization in a stainless steel bowl because of
the inability of the sampling equipment to recover the entiré sample interval desired. The soil
was covered with aluminum foil to minimize volatilization during sample collection.

From each duplicate set, one sample was labeled with the correct sample identification, while the
other was labeled differently to disguise its identity to the laboratory. The QAPP requires that
one duplicate sample set be collected per day or one per 15 samples. Due to the long duration of
soil and groundwater sampling efforts, duplicates were collected on a schedule of one per fifteen
samples. A total of three groundwater and three soil sample duplicate sets were collected,
meeting the frequency specified in the QAPP.

Duplicate sémples that were split with the EPA representatives are discussed in Section 3.2.

Duplicate precision was assessed based on the relative percent difference (RPD) between the two
«data sets. RPD was calculated for each data set as:

IA - Bl

RPD = B2 %

100 -

where:

A and B are the reported concentrations of the individual pairs of compounds
for duplicate sample analyses. . :

The QAPP proposed that the RPD for the duplicate samples not exceed 50 percent, unless the
analytical results were less than five times the MDL. If the analytical results for either the
sample or duplicate were less than five times the MDL, the RPD was not to exceed 100 percent.

Duplicate summaries for soil and groundwater samples are shown in Tables L-3 and L-4 in
Appendix L, respectively. '

The following information is noted:

» VOCs: Duplicate groundwater samples MW08-GW-003/DP02-GW-003 contained
benzene, ethylbenzene, and xylene RPDs greater than 50 percent; duplicate
groundwater samples MW33-GW-003/DP01-GW-003 contained acetone and
xylene RPDs greater than 50 percent. Duplicate VOC soil samples collected during
the RIA were within the allowable limits identified in the QAPP.

e PAHs: Duplicate soil samples MW27-SL-003/DP01-SL-000 contained anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene,
phenanthrene, and pyrene RPDs greater than 50 percent. Duplicate groundwater
samples MW08-GW-003/DP02-GW-003 contained anthracene and phenanthrene
RPDs greater than 100 percent. Duplicate groundwater samples MW23-GW-
003/DP03-GW-003 contained acenaphthylene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene; benzo(k)fluoranthene, chrysene, .
fluoranthene, fluorene, naphthalene, phenanthrene, and pyrene RPDs greater than
50 percent. '
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* Metals: Duplicate soil samples MW27-SL-003/DP01-SL-000 contained a lead
RPD slightly greater than 50 percent. All other soil and groundwater duplicate pairs
were within acceptable limits for trace metals.

« General Chemistry: Duplicate groundwater samples MW33-GW-003/
DPO1-GW-003 contained manganese and potassium RPDs greater than 50 percent.

In general, the majority of groundwater analytical results showed an acceptable degree of
precision. Duplicate soil sample analytical results showed many variations. Differences

- exceeding QC criteria were noted for both matrices. The high RPDs in the soil matrix can be

attributed to the site characteristics. Homogeneous soil samples were very difficult to obtain due
to the presence of clay, gravel, and other materials. Thorough homogenization of the soil
samples by extensive mixing and stirring would have allowed volatile components to be :
released, resulting in inaccurate VOC analyses. When analyzing PAHs in soils, the organics
must first be extracted from the soil samples. Laboratory comments were noted regarding the
resultant tar-like extract, which is difficult to analyze. The analytical instruments require liquid
extracts to be free from solids and highly viscous materials. :

3.1.2 Laboratory Quality Assurance Samples and Data

Results of the laboratory QA samples were used to determine whether or not project QA
objectives were met. The results of the QA sample analyses were evaluated using established
QC limits, which are determined by the analytical methods. The data from the laboratory QA
sample evaluations were then used to assess the quality of the data from the field samples
analyzed in association with the QA samples. The QC program for this prOJect evaluated the
following laboratory QA samples and data:

Holding Times

Method Blanks

Matrix Spikes and Matrix Spike Duplicates

Surrogate Spikes

Laboratory Control Sample and Laboratory Control Sample Duplicate Data
Initial and Continuing Calibration Verification Data

A description of each type of laboratory QA sample taken or data evaluated is presented below.

3.1.2.1 Holding Times. Holding time limits reflect the length of time a sample and/or its
extract remains representative of the environmental conditions at the time of sample collection.
Depending on the analyses, either one or two holding times are evaluated. For those analyses
which did not include a sample extraction, only one holding time was evaluated (the amount of
time between sampling and analysis). Two sets of holding times were evaluated for

- acid-extractable organics and PAHs which require an extraction process prior to the analyses.

The length of time from sampling to extraction and from extraction to analysis as required by
SW-846 were evaluated. Holding times for soil and groundwater samples are summarized in
Appendix L.

All water and soil sample holdmg times for VOCs, metals and cyanide were met. VOC, metals,
and cyanide sampling dates, analysis dates, and required and actual holding times for soil and
groundwater are presented in Table L-5 (Appendix L). Extraction and analysis holding times for
the PCB samples were met.

Two PAH extraction holding times were exceeded for soil samples. All other acid-extractable

and PAH holding times were met. Acid-extractable and PAH sampling dates, analysis dates, and
required and actual holding times are presented in Table L-6 (Appendix L).
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The following holding time exceedances were noted:

e PAH extraction holding times were exceeded for MW28-SL-003 and
MW32-SL-002 soil samples by 11 and 4 days, respectively.

. The sample analytical results where holding times were exceeded for PAHs were considered
estimated (J flagged). However, Montgomery Watson does not expect the usability of the data
from these samples to be severely impacted from exceeded holding times due to the relatively
stable nature of these compounds. ‘

3.1.2.2 Method Blanks. Method blanks were generated and analyzed at the laboratory.
Method blank analytical results were evaluated to determine the existence-and magnitude of
cross-contamination problems, contaminated analytical equipment, or contamination of
laboratory deionized water. The QAPP proposed that the blank analytical resuits show no

- compounds over the MDL. Methylene chloride, acetone, and 2-butanone concentrations in

method blanks were to show no more than five times the MDL.

A review of the method blank information shows that all soil and water method blank analyses
fell within acceptable QA/QC limits. The blanks indicated that laboratory contamination did not
affect the field sample analytical results for the contaminants of concern.

3.1.2.3 Matrix Spikes and Matrix Spike Duplicates. Matrix spikes are additions of known
quantities of compounds to the sample matrix. Matrix spikes and matrix spike duplicates
(MS/MSDs) are individually assessed using percent recovery. Spike recoveries are an indication
of accuracy, but can be affected by matrix interferences and cannot be evaluated on samples
requiring dilutions. Percent recovery was calculated using the following equation:

(A-B)
C x 100

where:

A = the measured concentration of the spiked analyte in a spiked sample.
B = the measured concentration of the spiked analyte in an unspiked sample.
C = the concentration of the analyte used for spiking.

The MS/MSD pair percent recoveries were evaluated in terms of RPD to measure precision. The
acceptance criteria for MS/MSD RPDs for metals, cyanide, PAHs, acid-extractable organics, and
VOCs vary as stated in the SOW. When MS/MSDs were not able to be performed adequately,
laboratory control standards/laboratory control standard duplicates (LCS/LCSDs) were
evaluated.

A total of five MS/MSD sets were analyzed during this project phase. Because of inadequate
sample volume, no MS/MSD data was obtained for the verification sampling. The MS/MSD
data indicates: :

* Cyanide: All MS/MSD analyses results fell within acceptable QC limits.

e Metals: All MS/MSD analyses results fell within acceptable QC limits.

e VOCs: For MS/MSD analyses conducted for the December 14 and 15, 1993 -
samples, 1 out of 10 spike recoveries fell outside the QC limits; however, all
RPDs were within the required limits. Therefore, no corrective action was

required. For MS/MSD analyses conducted for November 4 and 5, 1993 and
December 11, 12, 15 and 16, 1993 samples, 2 out of 10 spike recoveries fell
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‘1.

In sﬁmmary, the accuracy of analyses on VOC and PAH samples was hindered by matrix
interferences. MS/MSD recoveries were out of range for some samples. Overall, MSD precision

outside QC limits. In addition, 4 out of S RPDs fell outside the required limits.
However, no corrective action was required as per the SOW.

Acid-Extractables: All MS/MSD analyses results fell within acceptable QC
limits.

PAHs: For MS/MSD analyses conducted for December 14 and 15, 1993,
samples, all spike recoveries and RPDs were within QC limits except

~acenaphthene. However, no corrective action was required as per the SOW.

According to NET summary reports, for MS/MSD analyses conducted for
November 4 and 5, 1993 and December 11, 12, 15 and 16, 1993 samples:

“MS information can’t be used, as sample concentrations are greater
than four times the spiking concentrations and/or samples and their
MS/MSDs had to be diluted to bring compounds under their
quantification range.”

was acceptable for the samples submitted during the RIA.

3.1.2.4 Surrogate Spikes.

information indicates:

Cyanide: All cyanide surrogate spike recoveries fell within acceptable QC limits.
Metals: All metal surrogate spike recoveries fell within acceptable QC limits.

VOCs: All system monitoring compound recoveries fell within QC limits except
for the surrogate spike performed on MW 10-GW-003MS. However, the native
sample and MSD fell within QC limits for this sample.

Acid-Extractables: All acid-extractable surrogate spike recoveries fell within
acceptable QC limits. :

PAHs: Surrogate recoveries for soil samples collected during the RIA could not
be used because the samples had to be analyzed at a minimum 10x dilution in
order to bring compounds within their quantification range. However, surrogate
recoveries for all blanks and LCSs fell within control limits.

Groundwater samples MW02-GW-003, MW09-GW-003, and MW 13-GW-003
had surrogate recoveries that fell outside advisory limits due to compound levels
requiring sample dilutions. Samples MW14-GW-003, MW17-GW-003,
MW23-GW-003, and DP03-GW-003 also had surrogate recoveries that fell
outside advisory limits due to compound levels requiring sample dilutions.
Surrogate spike recoveries for the verification sampling were all within advisory
limits.

PCBs: For samples collected during the RIA, one of the laboratory’s method

blank samples had surrogate recoveries just below the advisory lower limit of =~

60 percent on both columns.
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Overall, greater than 95 percent of the surrogate spike recoveries met QC criteria. The samples
with surrogate sample analytes beyond control limits were qualified (J flagged). The surrogate
recoveries that were beyond the control limits were apparently caused by matrix interferences. '

3.1.2.5 Laboratory Control Standards and Laboratory Control Standard Duplicates.
LCS/LCSDs are synthetic laboratory samples containing known concentrations of the

constituents for which the field samples are being analyzed. The LCS/LCSDs are produced and
analyzed by the laboratory and are evaluated in terms of percent recovery to determine the
accuracy of the laboratory analytical methods. All LCS/LCSD analytical results fell within the

target recovery ranges.

3.1.2.6 Initial and Confinuing Calibration Verification. An initial calibration verification

(ICV) was run immediately after instrument calibration, which typically occurs at the beginning

of project startups and after instrument downtime. A continuing calibration verification (CCV)
was completed every 20 samples and at the end of every sample batch analyses.

A sunimary of ICV and CCV data is presented below. Laboratory ICV data were generated in

-accordance with the frequency required.

e Cyanide: All cyanide calibration verifications fell within acceptable QC limits.
o Metals: All metals calibration verifications fell within acceptable QC limits.
e VOCs: All VOC calibration verifications fell within acceptable QC limits.

 Acid-Extractables: All'acid-extractabie calibration verifications fell within
- acceptable QC limits.

e PAHs: All initial calibration standards fell within acceptable QC limits. Some of
the CCV standards for soil contained compounds with calculated concentrations
greater than 15 percent different than the true value. No sample quantifications
were affected.

For the December 16, 1993 groundwater samples, some of the continuing
calibration standards contained compounds with calculated concentrations greater
than 15 percent different than the true value. Reanalysis was performed for all

" compounds in which a quantification was needed, except for the following
samples and compounds: fluoranthene in MW02-GW-003 (26 percent) and
acenaphthene in MW 13-GW-003 (24 percent).

For the December 17, 1993 groundwater samples, some of the continuing
calibration standards contained compounds with calculated concentrations greater
than 15 percent different than the true value. Reanalysis was performed for all
compounds in which a quantification was needed, except for fluoranthene for
DP03-GW-003 (28 percent).

ANl ICV and CCV critéria were met for the August 1994 groundwater verification
samples.

e PCBs: Allinitial calibration standards fell within acceptable QC limits.

3.1.2.7 Digestion Spikes. Digestion spikes are used to establish the precision and accuracy of

~ individual analytical determinations. The digestion spike recoveries are to fall within the 25

percent control limit established in the SOW. However, an exception is granted where the
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. sample concentration exceeds the spike concentration by a factor of four or more. In this case,
the value is reported as unflagged. A review of the digestion spike information reveals that:

* The iron and lead digestion spikes for NET job numbers 93.04551 and 93.04582
were outside the 25 percent control limit. :

» The iron digestion spike for NET job number 93.04620 was outside the 25 percent
control limit.

* The cyanide and lead digestion spikes for NET job numbers 93.04629 and
93.04663 were outside the 25 percent control limit.

All of the analytes that did not meet the established criteria were flagged with an N.
3.1.3 Data Quality Objectives and Evaluations

The data quality objectives are quantitative and qualitative statements which specify the quality
of data required to support decisions during the RI process. Data quality objectives specific to
data validation are expressed in terms of precision, accuracy, representativeness, comparability,
completeness, and traceability.

The data quality objectives for the Mason City, lowa FMGP site are to obtain environmental data
that are representative of the potential sources of contamination, to provide information on
current conditions at the site, to gather information to assess risks, and to evaluate potential
remedial alternatives.

A summary of the evaluation parameters and associated evaluation criteria is provided in
Table 3-1. A summary of each parameter and an assessment of the RIA results according to each
parameter follows.

3.1.3.1 _‘ Precision. Precision measures the reproducibility of measurements under a given set of
conditions and is expressed as an RPD. RPDs were evaluated for the field duplicates and
MS/MSD pairs. .

A total of approximately 170 MS/MSD pairs were analyzed during this project phase, with an
acceptability rate of greater than 90 percent. Precision for this project was good, except for PAH
soil data, where 75 percent of the PAH soil RPDs did not meet QC criteria. Over 84 percent of
all of the calculated field duplicate RPDs were within the limits established in the QAPP. As
described previously, precision was difficult to maintain for the soil samples due to
inhomogeneity of the samples. Many of the extracts from the PAH samples were difficult to
analyze due to their tar-like consistency.

3.1.3.2  Accuracy. Accuracy measures the bias of a method or the level of agreement of a
measurement with a known true value. Accuracy was assessed using CCV data and percent
recovery of MS/MSDs and surrogate spikes.

A total of 124 data points were evaluated for percent recovery for matrix spike samples and, of
these data points, 4 did not meet established QC criteria.

The accuracy of VOC and acid-extractable analyses appears to be good; however, the
requirement for sample dilutions reduced the available QC database for assessing the accuracy of
results. The data accuracy was also sacrificed due to the numerous occurrences of matrix
interferences. The high viscosity of the extracts probably had a negative impact on the accuracy
of the PAH data in the soil.
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3.1.3.3 Representativeness. Representativeness is a qualitative parameter which evaluates
how well the data represent the actual environmental conditions. Representativeness is evaluated
from the analytical results of trip blanks, method blanks, equipment blanks, and field duplicates.
Blanks are used to identify sources of contamination not associated with the environmental
conditions. Duplicates are used to evaluate the sampling procedures and laboratory performance.

The representativeness of the data for this project was good. Aside from periodic observations of
the laboratory contaminants acetone, methylene chloride, and 2-butanone, no sources of
cross-contamination were identified. When evaluating the data to determine the actual
environmental conditions at the site, it should be noted that the detection limits that the
laboratory was able to achieve for some samples was elevated. The elevated detection limits
occurred when dilutions were required.

3.1.3.4 _Comparability. Comparability is an expression of the confidence with which one data
set can be compared to another and is achieved through the use of standard sampling procedures,
analytical methods, and units of measurement. Procedures, methods, units, and field duplicate
* analytical results were used to evaluate comparability.

The comparability of the data for this project was good. As stated below in Section 3.3, the field
audits recognized that work plan procedures were followed.

3.1.3.5 Completeness. Completeness is defined as the percentage of usable data relative to the
total number of data points. The completeness goal for this project, as specified in the QAPP, is
90 percent, while CLP data is typically 80-85 percent complete. Completeness was evaluated for
usability. For the purposes of this site investigation, estimates were considered usable data.
There were over 1,524 data points resulting from RIA site characterization activities. None of
the collected data points were considered unusable, resulting in a 99 percent complete set of data.
Based on the high percentage of valid data obtained during the RIA, the data quality objectives
of the sampling and analysis program were achieved.

3.1.3.6 Traceability. Traceability is the extent to which data can be substantiated by hard-
copy documentation. The chain of custody (COC) forms were examined to trace the history of
each sample from collection to analysis. Laboratory reports were also examined for sample
identification (ID) and date errors. The overall traceability of the data gathered during the RIA
project was excellent.

3.1.4 Raw Laboratory Data

The results of the analyses and NET - Cambridge’s internal review of the raw data and QA
requirements were summarized in case narratives for each sample delivery group. The case
narratives are presented in Appendix M. '

Approximately 10 percent of the raw laboratory data for both the soil and groundwater matrices
were validated by LDC. Copies of LDC’s data validation reports are presented in"Appendix N.
Results of this validation process were adopted and are reflected in the data base, data tables, and
discussions presented in the RIA report.

The data validation performed independently by NET - Cambridge and LDC did not result in any
data being flagged as unusable. It should be noted that LDC’s data validation process identified
a PAH compound (benzo(a)pyrene) that was incorrectly reported as being present in the
groundwater sample from MW-25. Benzo(a)pyrene was actually not present at or above the
detection limit of 0.017.ug/L. LDC also noted that the concentration of dibenz(a;h)anthracene in
the sample collected from MW-28 on August 11, 1994 was incorrectly calculated. The
recalculated concentration is 0.022 pg/L less than initially reported by NET. Additional flagging
of RIA data was conducted and is discussed in detail in the LDC reports (Appendix N).

39



3.2 EPA SPLIT SAMPLING EVENTS

In order to meet the goals of its internal QC program, the EPA routinely requests that potentially

responsible parties (PRPs) conducting Comprehensive Environmental Response, Compensation

and Liability Act (CERCLA) site investigations provide the agency with duplicate aliquots of

certain key samples. Typically, these duplicate samples (or splits) are created by the PRPs’

representatives in the field, and the EPA then arranges for a contract laboratory to provide the

analytical workup. Split sample analytical results by the EPA and PRP laboratories are then
compared to assess the precision of the data sets.

During the RI, the EPA’s on-site representative, Jacobs Engineering Group (JEG), obtained split
samples from Montgomery Watson for selected soil and groundwater samples. Specific samples
for splitting were pre-selected by the EPA and communicated to Montgomery Watson prior to -
the field sampling events. Under the observation of the EPA contractor’s on-site personnel, '
“Montgomery Watson collected the samples with its equipment and prepared the duplicates.
Individual Montgomery Watson and JEG sample containers were filled alternately from the
cores, bailers, stainless steel mixing bowl, or other sampling apparatus. Montgomery Watson
was not included in the chain-of-custody documentation for the EPA’s split samples.

Tables 3-2 and 3-3 present the analytical results and RPDs of the EPA soil and groundwater split
samples side by side with those determined by Montgomery Watson's laboratory subcontractor
(NET). None of the EPA laboratory’s QC sample results are presented in the summary since
Montgomery Watson had no split QC data of its own to compare with the EPA data. The EPA’s
laboratory also reported analytical results for significantly more organic compounds and metals
than appeared on the approved list of analytes for the RIA. The complete analytical data
packages for the EPA split samples, including their QC data, are presented in Appendix O.

It was noted that the constituent MDLs reported by the two respective laboratories were often
different by orders of magnitude. For some of the laboratory work, different analytical methods
and equipment were used by the respective laboratories. For PAH analyses, the EPA’s
subcontractor laboratory used gas chromatography/mass spectrometry (GC/MS) whlle
NET - Cambridge used HPLC.

3.3 FIELD AUDITS

Field audits were conducted during the field investigation portion of the RIA. The purpose of
these audits was to ensure that the activities were being performed in accordance with industry
standards and applicable work plan documents and that the appropriate health and safety
protocols were being observed.

3.3.1 Technical Audit

Two technical audits were performed during the field investigation and sample collection. The
first audit was conducted on November 12, 1993. The primary purpose of this audit was to
observe the drilling and well construction procedures for consistency with Tech Memo 7 and
standard industry practice. Record keeping, documentation, and general adherence to Tech
Memo 7 were also evaluated. Following the audit, a memorandum was prepared which
documented the findings of the audit and the opinions of the auditor. A copy of this
memorandum is included in Appendix P. :

The second technical audit was performed during the groundwater sampling activities. The

purpose of this audit was to observe the sampling procedures and compare them to the proposed
methodology as stated in Tech Memo 7. This audit was conducted on December 15, 1993. The
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results of this audit were also summarized in a memorandum. A copy of the memorandum is
also contained in Appendix P. '

3.3.2 Health and Safety Audit

A health and safety audit was performed on November 16, 1993 by Montgomery Watson
personnel. This audit concentrated on compliance with the site HSP for on-site activities. The
audit considered several aspects of site safety procedures, including hazards associated with the
site, general site conditions, personnel knowledge of the HSP, and use of personal protective and
monitoring equipment. This audit was also summarized in a memorandum, a copy of which is
included in Appendix Q.
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SECTION 4



4.0 SITE CHARACTERIZATION

This section summarizes the results of the RIA in greater detail and discusses the significance of
the data. Conclusions and the supporting rationale are also presented.

4.1 SOILS

- The soils encountered in the RIA drilling locations exhibited similar characteristics to those
encountered during the previous phases of investigation. In general, the soils of the FMGP site
and former electric power plant site to the west consist of a nonhomogeneous variety of fill
material including bricks and brick fragments, concrete, gravel, wood, sand, and silt. Naturally
‘occurring soils were occasionally encountered as apparently isolated pockets immediately above
the bedrock surface. : :

The extent of soil and fill at the off-site RIA drilling locations was limited. To the west of the
site, the bedrock surface remains at the same approximate elevation along Willow Creek but rises
to only two feet below the ground surface at MW-26 and MW-35. Similarly, at most of the other
off -site RIA drilling locations, the bedrock surface was within only a few feet of the ground
surface, limiting the amount of soil available for sample collection. At locations MW-29 through
MW-31, the ground surface actually is the top of the bedrock, with no soil cover.

The only off-site locations with an appreciable thickness of soil and fill were MW- 27 and
MW-28. Both of these locations had significant amounts of ﬁll material to bring the ground
surface up to grade with the nearby streets.

The on-site drilling locations revealed thicknesses of soil and fill consistent with those reported
during previous investigations, i.e., typically 9 to 14 feet.

4.2 GEOLOGY
4.2.1 Shell Rock/Cedar Valley Contact

As previously discussed, a sequence of bedrock exposed in a rock cut approximately 2 miles
north of the site contains the lower portion of the Shell Rock Formation and the upper portion of
the Cedar Valley Formation. The contact of the two formations exposed in this rock cut was
identified by Donald Koch in 1970. An identical sequence of rock is exposed north of Willow
Creek immediately north of monitoring wells MW-16 through MW-18. The series exposed in
the outcrop at the site indicates that the contact of the Shell Rock and Cedar Valley Formations is
topographically higher than the FMGP site. Therefore, the uppermost bedrock unit on the FMGP
site itself is the Cedar Valley Formation.

4.2.2 Structural Geology Evaluation

Since the surface of the Cedar Valley Formation is an erosional surface, the contact with the
Shell Rock Formation is unconformable. Therefore, the erosional irregularities in the Cedar
Valley surface prevent it from being useful in determining the strike and dip of the formation.
Visual observation of the exposures of the Cedar Valley Formation along Willow Creek and in
the walls of the former rock quarry east of Pennsylvania Avenue reveal some small, localized .
undulations in the layers and bedding planes. These localized undulations, combined with the
limited exposure of bedrock around the site, prevented a reliable compilation of strike and dip
measurements. Visual observation of the bedrock exposures creates the impression that the rock
units are approximately horizontal with no continuous discernible dip. However, correlating the
elevations of the first transmissive zones in the 5 deep wells revealed a slight westward dip.
Regionally, the Cedar Valley Formation dips toward the southwest.
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 4.2.3 Geophysical Evaluation

The primary purpose in performing the geophysical survey was to aid in locating the first
transmissive zone in the wells that were not cored. The secondary purpose was to identify zones
that may indicate barriers to downward migration of the contaminants from the site.

Each of the geophysical logs show an abrupt response where the tools passed from the open
borehole to the steel overshot casing. While in the open borehole, the caliper logs indicated a
relatively smooth boring wall for the cored holes with minor variations at apparent clay seams.
The caliper log for MW-35 indicates a much rougher wall surface caused by abrasion from the
air rotary drilling technique as well as wash-outs of clay seams or other poorly consolidated
materials. None of the caliper logs indicated large areas of significant borehole diameter
changes. The absence of significant changes is indicative of relatively uniform rock types and
quality. This relative uniformity was also verified in the core sections collected.

Given that the specific gravity of limestone, dolomite, and many clays are similar (typically 2.7

to 2.8), the density log alone was not able to distinguish clay-rich zones from those of more

competent rock. The density log did, however, detect variations in density resulting from

changes in porosity, a useful feature in locating potential transmissive zones for packer testing.

~ Those depth intervals with a lower density were originally identified as potential transmissive
zones. .

The logs-from the natural gamma tool were intended to aid in identification of changes in
stratigraphy at the site. Since the natural gamma radiation detected by this tool generally
increases with increasing clay content of the formation, peaks in the logs typically indicate zones
or layers with a high clay content. Peaks from the natural gamma tool correlating to peaks in the
density log generally indicated that the change in density was due to a clay or shale seam. These
depth intervals were deleted as potential transmissive zones.

Each of the geophysical logs were visually compared to the actual rock core in the field to aid in
locating the first transmissive zone. Based on the responses noted in the logs, visual
observations of porosity, and the production of water during the drilling process, the assumed
first transmissive zone was noted for each of the 5 deep wells and later verified by the packer
testing. ,

The results of the geophysical logging revealed only minor changes in the lithology of the
bedrock below the shale zone on and immediately around the site. No fracture zones or voids
were encountered in any of the deep holes.

4.2.4 Rock Quality Designation

In the upper portion of each of the cored holes, the calculated RQD increased with depth and
reached 100 percent in sections of each of the cores. This indicates that the fracture frequency of
the rock decreases with depth. Below the uppermost fractured zone of bedrock, the RQDs were
typically greater than 75 percent. This gives the majority of the rock an RQD description of
good (75-90 percent) or excellent (90-100 percent). The RQD values for the RIA cores are
consistent with the determination from RC-1 during the Phase III Investigation.

One naturally occurring, near-vertical fracture was observed in the cores. The fracture was
observed in the core from MW-31 from approximately 73 to 75 feet below grade. The top of the
. fracture terminated in the core at a horizontal bedding plane fracture. All other naturally
occurring fractures were oriented along bedding planes of the rock (approximately perpendicular
to the core section). While these observations do not eliminate the possibility of more significant
vertical fractures, the integrity of the core samples does indicate that the general consistency of
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the rock is predominantly competent, rather than highly fractured or fragmented. This increased
competency with depth and the low permeability of the rock demonstrated across the site is
instrumental in limiting the lower extent of contaminant migration.

425 Geotechnical Evaluation

The physical evaluation of the bedrock cores consisted of measurement of the bulk density of the
rock, percent clay by weight, and vertical hydraulic conductivity. The core samples from
MW -25 and MW-33 had the same bulk density of 2.79 grams per cubic centimeter (g/cc) and
peccent total clays by weight of 2 and 3 percent, respectively. The sample from MW-34 had a
bulk density of 2.54 g/cc and a total percent clay of 12 percent.

The clay content of each of the samples consisted of illite and smectite. Since these clays have
densities similar to limestone and dolomite, the lower bulk density in the sample from MW-34 is
not related to the higher percentage of clay in the sample. Reviewing the hydraulic
conductivities of these samples indicates that the samples from MW-25 and MW-33 are of the

same order of magnitude, while the hydraulic conductivity of the sample collected from MW-34 .
is two orders of magnitude greater. This information implies that the lower bulk density of the .

rock at MW-34 is actually a function of the porosity rather than the mineralogical composition.

The vertical hydraulic conductivity of each of the core sections analyzed indicated that the rock
in and immediately below the shale zone will effectively prevent downward migration of the
contaminants or contaminated groundwater at the site through the rock structure. Therefore, the
only potential for vertical migration would be restricted to vertical fractures, which have not been
specifically identified. Vertical leakage of groundwater to the first transmissive zone is also not
supported by the water level data, as will be discussed in Section 4.4.4.3.

43 HYDROGEOLOGY

The hydrogeology of the Mason City, IA FMGP site and the immediately surrounding area is
discussed in this section. Investigations during the RIA included four rounds of water level
measurements from the site monitoring' wells and the determination of aquifer properties by
several methods. The results and subsequent evaluation of these investigative activities are
discussed in the following subsections.

4.3.1 Potentiometric Surfaces

. In the area of the site, groundwater flow in the shallow aquifer appears to be generally to the
northeast. Groundwater flow in the first transmissive zone below the shale zone was consistently
to the southwest during the RIA.

4.3.1.1 Shallow Aquifer. Groundwater flow in the shallow aquifer in the vicinity of the site is
partially controlled by water levels in Willow Creek. In turn, water levels in Willow Creek can
~ be controlled by the variable-height, low-head dam at the east end of the site near Pennsylvania
Avenue. When the dam is in the down position, shallow groundwater flows onto the site from
the southwest. The groundwater flows generally to the northeast until it encounters the retaining
wall. The flow then splits and flows around and under the retaining wall prior to resuming a
northeasterly course. ‘ :

When the dam is in the raised position, or the elevation of Willow Creek increases as the result
of a high precipitation event, water from Willow Creek enters the groundwater system upstream
of the retaining walls and flows around the retaining walls and dam. This results in a reversal or
significant change in the direction of groundwater flow west of Delaware Avenue and in the
northwestern portion of the site. Groundwater entering the site from the south is diverted to the
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east around the retaining wall and dam. As a result of these two flow regimes entering the site
from different sides during dam up or high precipitation events, a groundwater trough forms in
the vicinity of MW-6 and MW-24. This trough identifies the extent to which the influence of
water from Willow Creek directly impacts the site. -

Under dam-up or high water conditions, groundwater surface elevations in nearly all of the
shallow aquifer wells increase due to the influx of water from Willow Creek and the resuiting
convergence of flow from the south. Monitoring wells on the eastern edge of the site (MW-4,
MW-9, MW-19, and MW-20) appear to be largely unaffected by the increase in water levels
upstream of the dam. However, the water levels in these wells closely coincide with variations in
the surface elevation of Willow Creek downstream of the dam. The areal extent to which an
increase in the surface elevation of Willow Creek impacts the direction of groundwater flow
north of Willow Creek is not known. :

The variable height dam remained in the down position during initial RIA field activities.
Groundwater flow in the shallow aquifer on December 13, 1993 and February 28, 1994 is
illustrated in Figures 2-21 and 2-22, respectively. The dam was later placed in the up position to
evaluate the effects of the change in Willow Creek elevations on water levels in the newly
installed wells. Shallow groundwater flow with the dami in the up position on July 15, 1994 is
shown in Figure 2-23. ' ‘

Under dam-up and dam-down conditions, groundwater flow on the eastern side of the FMGP site
flows northeasterly, toward Willow Creek. The gradient steepens somewhat in the northeastern
corner of the site because the flow is no longer restricted by the retaining wall. Based on data
collected during the RI, it has been shown that the shallowest portion of groundwater may
discharge to Willow Creek below the dam. The retaining wall along Willow Creek acts as an
impediment to shallow groundwater flow and restricts groundwater interaction with Willow
Creek. This results in small groundwater mounds in the area of MW-3 under some flow
conditions and a downward component of flow under the retaining wall.

Additional wells north of Willow Creek have allowed a greater understanding of shallow
groundwater flow in the area immediately north of Willow Creek. The northernmost monitoring
wells have allowed the identification of a strong southerly component of shallow groundwater
flow that, when combined with the northeasterly flow previously discussed, results in a
groundwater trough in the area of MW-15 and the MW-16/17/18 cluster. The two components
of flow then join to bring about an easterly flow towards MW-19. Immediately beyond MW-19,
shallow groundwater appears to continue on an easterly course. However, it is suspected that
-groundwater flow will resume a more northeasterly flow direction beyond this point because of
influences from nearby rock outcrops and Willow Creek. This general flow scenario applies
‘both with the dam in the up and down positions.

The southerly component of flow on the north side of Willow Creek indicates that all the wells
north of the creek may, to some degree, be impacted by groundwater flow from the downtown
Mason City area. VOC and PAH groundwater contamination was documented during the RIA at
MW-28, MW-30, and MW-32. VOC and PAH contamination in soils at MW-28 were also
detected at concentrations above background levels. Groundwater elevation data indicates that
MW-30 and MW-32 are not downgradient of the site under dam-up or dam-down conditions. -
These two wells are located in a distinctly different component of shallow groundwater flow,
which flows in a southerly direction toward Willow Creek, regardless of the position of the dam.
As shown in Figures 2-21 and 2-22, the groundwater surface elevation in MW-28 is higher than
the water surface of Willow Creek when the dam in the down position. However, as shown in
Figure 2-23, when the dam is raised, the rapid increase in water level in Willow Creek exceeds
- the rate of increase at MW-28. Under such conditions, the apparent groundwater trough north of
Willow Creek extends out to MW-28, such that water may flow toward MW-28 from the north
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as well as from Willow Creek. Figures 2-21 through 2-23 indicate that monitoring wells
MW-15, MW-17, and MW-19 are located in areas that may be impacted by both the
northeasterly and southerly components of groundwater flow regardless of the position of the
dam. - :

Water level data gathered from the two additional shallow wells west of the site indicated that the
groundwater surface is nearly horizontal across the former power plant site and western portion
of the site. Overall, the direction of groundwater flow appears to be to the northeast; however,
fluctuations in the level of Willow Creek have a nearly immediate effect on the water levels in
- the wells immediately along the creek. '

Horizontal gradients in the shallow aquifer vary significantly across the study area. However,
the horizontal gradients in a given area of the shallow aquifer have remained fairly constant
based on the data collected during the RIA. The western portion of the study area has exhibited
an extremely flat gradient of approximately 0.001 ft/ft during the RIA. The eastern portion of the
FMGP site has a somewhat steeper gradient than does the western portion. Gradients on the east
side of the site are typically on the order of 0.01 to 0.02-ft/ft with the dam in the down and up
positions, respectively. These gradients on the south side of Willow Creek are similar to the
gradients observed during the RI phase. Gradients on the north side of Willow Creek, which are
the steepest in the study area, were observed to range from 0.03 ft/ft with the dam in the down
position to approximately 0.05 ft/ft with the dam in the up position.

4.3.1.2 First Transmissive Zone. Across the study area, groundwater flow in the first
transmissive zone is to the southwest. The potentiometric surfaces on December 13, 1993,
February 28, 1994, and July 15, 1994 are presented in Figures 2-24, 2-25 and 2-26, respectively.
Groundwater elevations in the first transmissive zone were significantly higher during the July
1994 measurements than the previous series of measurements. Water levels in the first
transmissive zone increased approximately 4 to 6 feet between the measurements collected
during the winter months (December 8, 1993, December 13, 1993, January 21, 1994, and
February 28, 1994) and the June 1994 series of measurements (June 2, 10, and 23, 1994). Water
levels again increased significantly prior to the July 5 and 15, 1994 measurements. These
increases are likely due to seasonal variations in the first transmissive zone rather than a result of
changes in the level of Willow Creek, since water levels in the first transmissive zone were
actually slightly lower after the dam was raised on June 2, 1994. Rainfall records for Mason City
for May 25, 1994 through July 15, 1994 revealed rainfall events of greater than 1 inch occurred
on June 12, 24, and 30, 1994 and on July 12, 1994. These events may have resulted in a regional
influx into the first transmissive zone, which was observed in the July 5 and 15, 1994 water level
measurements. Rainfall data for May 25, 1994 through July 15, 1994 is presented in Table 4-1.

Horizontal gradients in the first transmissive zone vary significantly across the study area. As
stated earlier, groundwater flow in the first transmissive zone is to the southwest at the site.
Based on the water level information collected during the RIA, the horizontal gradient to the
northeast of the site is significantly steeper than it is to the southwest. Observed gradients in the
northeast portion of the first transmissive zone have ranged frem 0.003 to 0.013 ft/ft. Observed
gradients in the southwest portion of the first transmissive zone have ranged from approximately
0.001 fv/ft to 0.006 fuft.

All of the monitoring wells screened in the first transmissive zone are clustered with wells
screened in the shallow aquifer. The presence of these well clusters allows the calculation of
vertical gradients across the shale zone. At four of the five clustered locations, the vertical
gradient was consistently observed to be downward. The downward vertical gradients observed
during the RIA ranged from a low of 0.02 f/ft at the MW-30/MW-31 cluster to a high of 0.28
fu/ft at the MW-21/MW-34 cluster. At the MW-19/MW-33 cluster, an upward gradient was
observed for each of the June and July 1994 water level measurements. On July 5 and 15, 1994,
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water was flowing from MW-33 onto the ground surface. Since the well was flowing, the actual
potentiometric elevation of MW-33 could not be measured. However, using the top-of-casing
elevation as the groundwater surface elevation for MW-33 results in an upward gradient of 0.147
ft/ft at the MW-19/MW-33 cluster. Although the vertical hydraulic gradient is generally
downward across the shale zone, it is important to note that the extremely low hydraulic

“conductivity of this zone severely restricts flow. The shallow aquifer and the first transmissive
zone are not in direct hydraulic connection. ' :

4.3.2 Aquifer Properties

Slug tests and bail down tests were conducted during the RIA to provide in situ measurements of
the horizontal hydraulic conductivities in the vicinity of the screened intervals of site monitoring
wells.

4.3.2.1 Slug Tests. Slug tests were completed on all of the newly installed monitoring wells
with the exception of MW-29 which was dry. A summary of the slug test data is presented in

-Table 2-10. The computer software program AQTESOLV™ was utilized for analysis of the slug
test data. Slug tests for wells screened in the shallow, unconfined aquifer were evaluated using
the Bouwer-Rice method. Wells screened in confined zones were evaluated using the Cooper,
Bredehoeft, and Papadopoulos method. Slug-in tests were conducted and evaluated for all wells
except MW-30; slug-out tests were conducted and evaluated on all wells except MW-33, MW-34
and MW-35.

Hydraulic conductivity values for wells screened in the shallow aquifer ranged from 3.1 x 10-4
cm/sec to 5.4 x 10-6 cm/sec. These values are similar to what was determined during the RI for
wells screened in similar intervals. Wells screened in the first transmissive zone exhibited
hydraulic conductivities ranging from a high of 1.3 x 10-3 cm/sec at MW-25 to a low of
2.3 x 105 cr/sec at MW-34.

4.3.2.2 Skibitzke Evaluations. Bail down tests were conducted during the RIA and evaluated
using the Skibitzke method. The Skibitzke evaluation was conducted on MW-18, MW-30, and
MW-32. The Skibitzke evaluation yields results in units of transmissivity (gpd/ft); for ease of
comparison with the slug test results the units have been converted to hydraulic conductivity
 (cm/sec). The tested aquifer thickness was assumed to be equal to the screen length of the well.

The results of the bail down tests are presented in Table 2-11. Results of the Skibitzke
evaluation ranged from a high of 2.6 x 10-6 cm/sec at MW-30 to a low of 2.7 x 107 cm/sec at
MW-32.

The hydraulic conductivity estimates from the Skibitzke evaluations are consistent with the
values obtained during the RI for wells screened in similar geologic zones. Hydraulic
conductivities in the range of 10-6 to 10-7 cm/sec are indicative of rock with very little primary or
secondary porosity. _ :

4.3.2.3 Bedrock Permeability. Sections of core from within the shale zone from borings at
MW-25, MW-33, and MW-34 were submitted to Core Laboratories, Inc. The vertical hydraulic
conductivity was measured in the lab using ASTM:D 5084-90. The hydraulic conductivity
values obtained from these falling head tests are presented in Table 2-4. Hydraulic conductivity
values of this order of magnitude represent rock which has virtually no porosity and is essentially
impermeable to water and contaminant flow. Visual inspection of the bedrock cores provides
further evidence that the bedrock in the vicinity of the shale zone is an effective aquitard
preventing downward contaminant migration.



44 NATURE AND EXTENT OF CONTAMINATION

" This section discusses the extent of soil, bedrock, and groundwater contamination at the site and
the contamination’s relationship to the site and historic on-site activities."

4.4.1 Basis for Evaluation

The determination of the extent of soil and groundwater contamination at and around the site was
based on a comparison of the laboratory data and method detection limits to the target compound
concentrations found at assumed background and upgradient locations. Field screening results
and visual observations have also been considered in the evaluation of contamination. As a
reference, an analytical results database is included in Appendix R. This database presents all of
the results of chemical analysis performed on soil and groundwater samplcs collected throughout
the investigative phases, including the RIA. : :

4.4.2 Soils

The results of the field screening and soil sample analyses revealed that PAH compounds are
present in the soil at each of the RIA locations sampled. At some of the off-site locations, PAHs
exist in significant concentrations at elevations which are topographically higher than the FMGP
site. Soil samples collected from MW-27, MW-28, and MW-32 each contained PAH
concentrations from sample intervals which are topographically higher than the ground surface at
the site. The most notable of these concentrations was detected at MW-28, where the total PAH
concentration equaled 85 mg/kg at 4 to 6 feet below grade, or the equivalent of an elevation of
approximately 1,115 feet National Geodetic Vertical Datum (NGVD) for the sampled interval.
The average surface elevation of the northwest corner of the FMGP site is approximately
1,108 feet NGVD. Therefore, the contamination was detected at an elevation approximately
7 feet higher than the ground surface of the FMGP site. This elevation is also higher than would
likely be impacted by an increase in the shallow aquifer water levels resulting from an increase in
the Willow Creek water level. Examination of the water level data for Willow Creek and
MW -28 indicates that MW-28 tends to be slightly lower than the elevation of Willow Creek.
The predicted 100-year flood elevation for Willow Creek was recently revised to 1,107 NGVD at
the Delaware Avenue bridge. Assuming that the groundwater elevation at MW-28 would reflect
the same elevation, and that the capillary fringe would be approximately 3 to 4 feet, the
contamination remains approximately 4 to 5 feet above the saturated zone. Similarly, the sample
from MW-32 was collected from an approximate elevation of 1,126 feet NGVD. This elevation
is 19 feet higher than the predicted 100-year flood elevation for Willow Creek.

The fact that these samples were collected from an elevation higher than the ground surface at
the FMGP site and above the saturated zone indicates that these PAH compounds have not
migrated from the site and are the result of unidentified off-site sources. This information casts
doubt on the source of all PAH contamination identified north of Willow Creek.

The sample from MW-27 was collected from an approximate elevation of 1,109 feet NGVD.
- While this elevation is higher than the ground surface of the FMGP site and the predicted
- 100-year flood elevation for Willow Creek, it would likely be reached by the capillary fringe for
such an event. This would allow dissolved or free-phase contamination in the groundwater to
adsorb to the soil and result in apparent soil contamination after the water levels receded. The
source of the contamination detected at this location is unknown, but since (1) much of the
former power plant foundation is still in place, (2) the bedrock elevation increases from the site
to the west, (3) the groundwater flow conditions noted during this investigation do not support
migration from the site to MW-27, and (4) extended periods of high groundwater are not
common for Willow Creek, it is unlikely that a migration pathway exists or that the
contamination is a result of activities at the site. Evaluation of the groundwater flow patterns
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with the dam in the raised position will provide additional information regarding the potential for

contaminant migration from the site. However, if a flow reversal or significant change in

direction occurs due to a change in the level of Willow Creek, it is likely that the direction of

groundwater flow will become east-southeasterly, away from Willow Creek and toward the site, -
opposing migration of contaminants from the site. »

PAH compounds were also detected west of the site in soil samples collected from SB-FF and
SB-GG. Soil samples had also been originally proposed for location MW-26; however, due to a
lack of soil at that location, samples could not be collected. Therefore, the extent of available
scl)il for the investigation of contamination is limited to the northern portion of the former power
plant site.

The location of SB-FF is west of any previous IPW activities or property ownership. The
location of SB-GG is within the foundation of the former power plant and does not consist of
native soil. Based on the concentrations detected at both boring locations (which are within the
range of background concentrations noted in the RI Report), the western extent of contaminated
'soil which contains PAH compounds potentially derived from the site appears to extend under
South Delaware Avenue between SB-GG and MW-14, extending northwest to around MW-13.
This western extent of PAH contamination and the lack of additional soil beyond the RI
sampling locations in the remaining three directions together define the extent of soil
contamination at the site in this area.

PAHs were also detected in the 10 to 16 foot depth interval (approximately 1,097.5 to 1,091.5
feet NGVD) at MW-15. PAHs were not detected in any of the intervals screened from nearby
MW-17 and MW-18. Due to the concentration of PAHs at MW-15 relative to the northwest
corner of the site, and the presence of the two retaining walls which reportedly extend to
bedrock, it is unlikely that the contamination has directly migrated from the site to MW-15. The
‘highest PAH concentrations in groundwater on site are an order of magnitude less than the soil
concentration at MW-15. Discounting adsorption, dispersion, diffusion, and transformation, it is
still unlikely that the PAHs could travel down into the bedrock, flow under Willow Creek, and
reemerge into the soil/fill at MW-15 The fill material placed behind the retaining wall after
construction may have been obtained from a contaminated source or may have become
contaminated subsequent to placement from an unknown source.

PAHs were also detected at MW-20 (538.19 mg/kg) at a depth of 24 to 26 feet below ground
surface. This elevation corresponds to the normal water level elevation of Willow Creek below
the dam. This location does not appear to be downgradient of any known contaminant sources,
but due to the apparent hydraulic connection with Willow Creek, this location may be heavily
influenced by storm sewer discharges. IDNR records contain several reports of documented
releases of petroleum products through the storm sewer. :

The principal VOC contaminant of concern at the site is benzene. Benzene was detected in low
concentrations in soil samples collected from MW-27, SB-FF, and SB-JJ. The maximum
_concentration detected was 6 lg/kg at SB-FF, and all RIA benzene detections in soils at these
locations were flagged as estimated values. As discussed regarding the PAH compounds at
MW-27, the sample interval containing the maximum benzene concentration was
topographically higher than the FMGP site and normally located in the unsaturated zone.
Therefore, the presence of benzene at this location is not likely due to migration from the site.
Also as previously discussed, SB-FF is located beyond any areas that IPW owned and, although
this sample was collected from an interval which is topographically below the surface elevation
.of the FMGP site, the sample was collected from unsaturated soils, again making migration from
the site extremely difficult to support. On site, benzene was detected during the RIA only at
SB-JJ. This sample was collected from the upper 2 feet of unsaturated soils under the location of
the former transformer yard. During the excavation for sample collection, a concrete foundation
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‘with railroad tracks was discovered. Benzene was not likely used in the transformer yard but
may be the residual of a minor spill or leakage from a piece of railroad equipment.

- In addition to benzene, toluene and xylenes were detected in soils at very low concentrations.
Toluene was detected in estimated concentrations both on site and off site at depth intervals
above the saturated zone. Xylenes were detected only at SB-JJ. The maximum estimated
concentration of toluene and xylenes was 2 ug/kg. The concentrations of benzene, ethylbenzene,
toluene, and xylenes detected in soils on the FMGP site are similar to those detected off site, at
locations without a demonstrated transport mechanism to the site. Therefore, these off-site
concentrations are apparently due to alternate sources or represent background concentrations for
the area. ' -

Vinyl chloride was not detected in any of the samples analyzed during the RIA. Vinyl chloride
has been detected during only one groundwater sampling event, in groundwater samples
collected from MW -6 and MW-10 on November 21, 1988. In a solid matrix, vinyl chloride has
been detected in only one sample collected from the waste pile on October 26, 1988. Therefore,
the actual presence or apparent extent of vinyl chloride contamination is not supported by the
repeated sampling events of both groundwater and the waste pile.

Other VOCs detected in soil samples included 2-butanone, methylene chloride, acetone, and
. tetrachloroethene. With the exception of tetrachloroethene, each of these compounds is
commonly associated with cleaning of laboratory equipment and other activities. None of these
constituents have been detected in the previous investigations and are not commonly associated
with FMGP sites. Therefore, these compounds are not likely to have been derived from the site.

Arsenic and lead were the only metals analyzed in the soil samples collected during the RIA.
The concentration of lead detected in the soil at SB-GG was an order of magnitude greater than
"the concentrations detected at the remaining locations. Given that the concentration of lead in
the soil at SB-GG was higher than that detected in the area of the FMGP, the source of the fill
material sampled at SB-GG is unknown, and the concrete foundation of the former power plant
creates a physical barrier between SB-GG and the site, the source of the lead is unclear.
However, considering that lead is a common contaminant at FMGP sites, these circumstances do
not rule out the possibility that the lead contamination was derived from the site.

No PCBs were detected in the area of the former transformer yard. Therefore, no additional
investigation of this area is warranted.

The presence of PAH and VOC contamination detected during the RI and RIA in soils
surrounding the site indicates the widespread distribution of these contaminants in the vicinity of

the site. Contaminants detected at locations not accessible by natural contaminant migration- - -

processes provide data points which can be used as background concentrations or indicators of
other sources. Given that concentrations of these contaminants are of the same order .of
magnitude around the site, the extent of soil impacted by the site-derived contaminants can be
assessed. The data gathered throughout the various investigations has shown, therefore, that the
extent of soil contamination is restricted to the central and northwestern portions of the site.
Additional contaminated soil likely extends under South Delaware Avenue, adjacent to the
northwest corner of the site.

4.4.3 Bedrock
Since laboratory analysis of bedrock samples was not performed for the major contaminants of
concern for the site, the extent of contamination in bedrock is based primarily on visual

observation. Each of the newly installed monitoring wells required drilling into at least the upper
portion of the bedrock to achieve the desired depth. In addition, rock core RC-AA was advanced
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~ for the sole purpose of visually investigating the possibility of bedrock contamination at that
location. ' '

~ Of all of the rock coring and air rotary drilling locations, visible contamination was observed

only at MW-25. Sporadic staining of the rock surface and small pockets of free phase coal tar

material in open pores were noted in decreasing amounts to a total depth of approximately

29 feet below ground surface. This depth is approximately 15 feet below the bedrock surface.
~ The visiblé contamination does not extend below the top of the shale zone.

‘These observations, combined with the data presented in the RI Report, indicate that the extent of
visible bedrock contamination north, east, and south of the site is limited to the IPW property.
The lack of visible contamination at RC-AA indicates that the western extent of contamination in
the bedrock is likely under Delaware Avenue between MW-14 and RC-AA. The vertical extent -
of visible contamination in the bedrock is confined to the upper, more highly fractured portions
of the bedrock and does not penetrate the shale zone. _

4.4.4 Groundwater

In this section, the extent of groundwater contamination is discussed relative to the hydrologic
zones at the site. The shallow aquifer includes the upper unconfined aquifer down to the shale
zone. The intermediate zone was monitored by the wells screened below the shale zone but
above the first transmissive zone.

4.4.4.1 Shallow Aquifer. During the RIA, laboratory analysis for contaminants in the shallow
groundwater above the shale zone included PAHs, VOCs, and selected metals. PAH compounds
were detected in all of the shallow groundwater wells containing available water, with the
exception of MW-20. The concentrations for total PAHs detected ranged from 0.27 pg/L at
MW-6 to approximately 9,260 pg/L at MW-2. Notable increases in PAH concentrations were
observed in several wells on site when compared to the dam-down sampling event of the RI. In
the northwest corner, MW-2 showed an increase from 56 pg/L to 9,260 pg/L, and MW-14
increased from 8 pg/L to-approximately 158 pg/L. However, the wells surrounding MW-2 and
MW-14 did not show dramatic changes in PAH concentrations. The PAH concentrations
detected in other shallow aquifer wells in and around the northwest corner (MW-1, MW-3, and
MW-13) remained virtually unchanged from the RI dam-down sampling event. The PAH
concentration increases at MW-2 and MW-14 may be due to the following reasons: (1) higher
- rates of infiltration through contaminated soil in the northwest corner due to the unusually wet
spring and summer of 1993 or (2) movement of previously stable contamination due to high
water levels in Willow Creek which influenced the groundwater regime.

Other locations with notable increases in total PAH concentrations are on the southeastern
portion of the site at MW-5 and MW-24. The concentration at MW-5 increased from
approximately 2.1 pg/L to 46.9 pg/L.. At MW-24, PAHs were not detected in the RI dam-down
sampling event but were detected at approximately 32.4 pg/L during the RIA. It is suspected
that these increases are due to flood effects in the groundwater flow regime, which resulted in
contamination from a source area near the center of the site being mobilized to the southeast as
groundwater flowed around the dam, sweeping a wide arc around the site. Alternately, this
contamination may be due to an off-site source south of the site. Infiltration of contaminants
from the waste pile is not likely, since the cover is impermeable and routinely inspected for
cracks or tears which are immediately repaired upon discovery during the quarterly inspections.

North of Willow Creek, the concentrations of total PAHs at MW-17 increased dramatically from
67 pg/L to approximately 1,529 pg/L. The major PAH constituent detected was naphthalene at
1,190 pg/L. Naphthalene is.one of the more mobile PAH compounds and its appearance at
MW-17 in a high concentration may represent the leading edge of a plume of PAH
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contamination. The concentration of total PAHs at MW-15 remained virtually unchanged. Low
level PAHs were detected in MW-19 for the first time. However, these low levels may have
gone undetected previously due to higher analytical method detection limits experienced during
the RI. : _

PAHs were detected in each of the new shallow wells installed north of Willow Creek. The
highest total PAH concentrations were detected in MW-28 at nearly 54 ug/L.. This sample was
collected with the dam in the down position. The potentiometric contours for dam down
- conditions indicate that the direction of groundwater flow is toward Willow Creek at each of
these locations and, therefore, none of these locations are downgradient of the FMGP site. With
the dam in the up position, MW-28 appears to be located so as to potentially receive groundwater
from the northeast as well as from Willow Creek, west of the Delaware Avenue bridge.
Resampling of MW-28 with the dam in the up position showed a decrease in the total PAH
concentration to approximately 10 pg/L, suggesting that the influx of water from the southwest
results in a dilution of the PAH concentration. Therefore, it appears unlikely that the
contamination at MW-28 has migrated from the site under dam-up or high-water conditions. The
other newly installed shallow wells remain clearly upgradient of the site when the dam is raised.
The water levels observed for these wells and sample results indicate that the contamination in
these shallow wells may be from a source other than the FMGP site. :

In further support of the contamination being derived from a source other than the FMGP site is
‘the fact that MW-32, which is located only about 130 feet to the northeast of MW-17, does not
contain detectable concentrations of naphthalene. If, in fact, the contamination was coming from
the FMGP site, naphthalene should have been detected at MW-32 before the less soluble PAHs
that were present, since naphthalene is one of the fastest moving PAH compounds in the
subsurface environment. A number of potential sources of contamination north of Willow Creek
have existed over the years. A review of Sanborn maps for the area which is bounded on the east
and west by South Delaware and South Federal Avenues, respectively, and which lies between
Willow Creek and Second Street S.E., indicates that this area formerly housed a steam laundry;
carriage factory with a blacksmith shop; coal storage; a manufacturer of steel gutters, skylights,
and ceilings; an auto garage with at least three underground gasoline storage tanks and an oil
room; and a bus garage. The area between South Delaware and Pennsylvania Avenues, Willow
Creek, and Second Street S.E. was the site of a bakery (with a known release from an
underground storage tank), commercial laundry, wholesale photo finishing facility, mattress
factory, and printing, auto repair, and truck storage facilities. Although the only known,
documented release is from the gasoline tank at the bakery, fuel oil, quench oils, lubricating oils,

gasoline, solvents, and inorganic chemicals may have been released into the environment from -

one or more of these facilities. The groundwater flow directions north of Willow Creek with the
dam in the up or down position support the possibility that contaminants from areas north of the
site could result in the migration of contaminants to MW-28 or the other northern tier wells.

West of the site, monitoring wells MW-26 and MW-27 revealed low level total PAH
contamination at 6.03 pug/L and 1.34 pg/L, respectively. These locations also provided water
level data which indicates that, under dam down conditions, groundwater flow at both wells is
toward Willow Creek and not downgradient of the FMGP site. Groundwater contamination in
the vicinity of MW-13 under dam down conditions may be temporarily dispersed to the south
when the dam is raised, or when Willow Creek water levels rise from runoff or storm events.
However, migration toward Willow Creek would resume upon lowering the dam or when high
water levels in Willow Creek decreased. It should be noted that the groundwater flow directions
do not support migration of contaminants from the site or from MW-13 to MW-27 with the dam
in the up or down positions. Also, when the dam is in up position, groundwater migration along
the western portion of the site is to the south-southeast and would not provide a mechanism for
contaminant migration to the former power plant property. The low concentrations and the
direction of groundwater flow suggest that the contamination detected in these wells is not from
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the FMGP site. The contamination detected at MW-26 and MW-27 may be related to the site if a
viable migration pathway exists. Since much of the former power plant foundation is still in
place, the bedrock elevation increases from the site toward these locations and there appears to
be little to no hydraulic gradient to drive the contamination from the site to these wells, it is
unlikely that such a pathway exists. A flow reversal or significant change in direction that occurs
‘because of a change in the level of Willow Creek is likely to change the direction of groundwater
flow to a south-southeasterly direction, away from Willow Creek and toward the site, opposing
migration of contaminants from the site. Therefore, the extent of shallow site-derived
groundwater contamination to the west of the FMGP site likely does not extend beyond MW-26
and MW-27 and, in consideration of the groundwater flow direction, is likely much closer to the
“site.

The extent of groundwater contamination to the south and east is also defined by the low level
concentrations of total PAHs. The northern extent of groundwater contamination potentially
originating from the site is limited by the northern tier of wells. In these wells, the direction of
groundwater flow has been shown to be southerly toward Willow Creek. Contaminants detected
in these wells must be due to a source adjacent to or north of these wells. The extent of
contamination originating from the site would not extend further north than the zone where the
two directions of groundwater flow converge, which, based on water level data, is immediately
north of Willow Creek. The extent of PAH contamination in the shallow aquifer is summarized
in the contaminant contours presented in Figure 4-1.

Benzene was detected both on- and off-site during the RIA sampling event, with the highest
concentrations detected at MW-2 and MW-17. MW-2 contained 2,000 pg/L, while the sample
from MW-17 contained 12,000 pg/L.. The next highest concentrations were detected on site at
- MW-23 and MW-4 where the concentrations were 82 pg/L and 36 pg/L, respectively. MW-2
and MW-17 have traditionally had the highest concentrations of benzene. At MW-2, the
concentration remained virtually unchanged from the RI dam-down sampling event, while the
concentration at MW-17 nearly doubled. As with the sudden appearance of substantial amounts
of naphthalene at MW-17, the benzene may also be within the leading edge of a plume of
contamination.

Other concentrations of benzene were detected at approximately the same levels as in previous
sampling events, with one exception. The concentration at MW-4 decreased from approximately
98 ng/L to 36 ug/L. This decrease may be the result of natural attenuation, biological action, or
dilution, or it may reflect the inherent variability of the samples.

Estimated low level concentrations of benzene were detected in several of the new wells. These
concentrations, combined with the direction of groundwater flow as previously discussed,
indicate that the estimated concentrations are likely due to off-site sources or are background
concentrations for the area. The distribution of wells and the low-level or nondetected
concentrations provide a sufficient boundary around the site to define the extent of site-derived
benzene contamination in groundwater. Benzene contamination contours for the shallow aquifer
are shown in Figure 4-2.

The distribution of ethylbenzene, toluene, and xylenes follows the same general trends as
benzene. Elevated concentrations of ethylbenzene, toluene, and xylenes were encountered in
MW-2 and MW-17.- Moderate concentrations of ethylbenzene and xylenes were detected at
MW-23." Ethylbenzene and toluene were detected at low level, estimated concentrations in
MW-14 and MW-23, respectively. In addition, xylenes were detected in MW-1, MW-3, and
MW-14. The extent of these constituents, which have potentially originated from the site, is also
defined by the same distribution and groundwater flow conditions that define the extent of the
benzene contamination. , :
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With respect to the metals analyses, lead was detected at elevated concentrations at MW-13 and
MW-14. Moderate lead concentrations have been detected at several wells both on and off site.
The remaining well locations revealed variable results ranging down to the detection limit. The
concentrations at MW-13 and MW-14 were 1,060 pug/L and 2,590 pg/L, respectively. The
source of the lead is unclear based on the data. However, the extent of elevated concentrations is
adequately defined by the existing suite of wells.

4.4.4.2 Intermediate Zone. Groundwater samples collected from the intermediate zone
indicated the presence of PAH compounds in MW-8, MW-10, and MW-22. No PAHs were .
dewected in MW-18. PAHs were not detected in any of these wells during the previous RI
sampling event. In each case, the detection limit for the individual PAH compounds was higher
during the RI, and the concentrations detected during this sampling event would not have been
detected under those conditions. PAHs have been detected in MW-8 and MW-10 during
previous sampling events and, in the case of MW-8, were attributed to downward migration of
dissolved concentrations. The PAHs detected at MW-22 may also be the result of downward
migration. However, since MW-22 is upgradient of the site, the source of the PAHs is
apparently an off-site source. Alternatively, these low concentrations may represent background
concentrations at this location. '

Benzene has also been previously detected at MW-8 and was again quantified in the RIA sample
from that location at 130 pg/L. This concentration of benzene is the highest ever detected in this
well but is less than previous concentrations detected in the shallower wells at this location
(MW-3 and MW-7). This apparent downward migration may be due to leakage around the well
casing. Benzene was also detected at MW-22 at an estimated concentration of 3 pg/L.

Other VOCs detected in the intermediate zone wells were limited to ethylbenzene, toluene, and
xylenes in MW-8. :

Metals were generally not detected in the wells in high concentrations. Iron was detected in the
highest concentration of any of the metals in each of the wells.

4.4.4.3 First Transmissive Zone Below the Shale Zone. Analysis of the December 1993

groundwater samples collected from the first transmissive zone below the shale zone detected
low level concentrations of PAH compounds only in MW-25 and MW-34. No PAHs were
detected in the samples collected from MW-31, MW-33 and MW-35. The concentrations of the
specific PAHs detected in the samples from MW-25 and MW-34 are only slightly greater than
the detection levels and are likely background concentrations or the result of outside influences.
The contamination detected in the sample from MW-25 may be the result of contamination
carried down during the drilling and well construction process. The soil and shallow bedrock at
that location contained visible contamination and generated a strong hydrocarbon odor when
brought to the surface. However, although there is a downward vertical gradient at this location,
the vertical hydraulic conductivity of the rock is very low, and the shallow aquifer is not directly
connected to the first transmissive zone. Also, the overall quality of the rock improves
considerably with depth. Preferential leakage along vertical fractures from the upper,
contaminated aquifer is not supported by the data. If there were downward leakage in the
vicinity of MW-25, the measured water levels would result in some deviation from or deflection
of the potentiometric contours. In each of the water level measurements, the elevations of the
water in the first transmissive zone revealed decreasing potential to the southwest. Also
indicative of the lack of leakage from above is the occurrence of a steeper gradient upgradient of
MW-25 rather than downgradient. If there were leakage or mounding of the groundwater in this
zone, the gradient would be flatter upgradient of the mound due to the reduced change in
elevation and would be steeper downgradient, away from the mound. Therefore, it is unlikely
that the groundwater contamination in MW-25 is the result of downward migration.
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Similarly, the PAH concentrations detected in the groundwater at MW-34 may also reflect
background conditions or be the result of off-site influences. Although there is no contaminated
soil at the surface for the augers to pass through, carry down of the PAH compounds detected in
groundwater at MW-21 and MW-22 is possible. The presence of PAH compounds in MW-34
also does not appear to be due to leakage of groundwater from higher elevations. As with
MW -25, the potentiometric surfaces do not indicate that downward leakage or mounding of
groundwater is occurring. Also, the actual presence of the apparent low-level PAH
contamination in the first transmissive zone is questionable based on data quality concerns noted
by LDC.

To verify the results of the initial sampling effort, MW-25 and MW-34 were resampled. Prior to
sampling, the wells were purged in an attempt to remove residual water which may have been
contaminated during or after well installation. No PAHs were detected in either of the
verification samples. Therefore, it is likely that the original samples were not truly representative
of the groundwater quality and that the first transmissive zone -has not been impacted by
contaminants from the site.

No VOCs, acid-extractable organics, or cyanide were detected in any of the samples collected
from the first transmissive zone. -

The principal metals constituents detected in the first transmissive zone were calcium,
magnesium, and sodium. The calcium and magnesium are likely due to dissolution of the
limestone and dolomite. The sodium content is likely due to dissolution of the clay
(montmorillonite/smectite) in the rock. Iron and potassium were also consistently detected in the
samples. However, none of these constituents or their distributions indicate that elevated
concentrations exist as a result of former site uses.

4.5 GEOCHEMICAL AND REMEDIAL PARAMETERS

The results of the geochemical and remedial parameter analyses will be briefly discussed relative
to trends and consistency of the values rather than their specific application to remedial
technologies, since the need for remediation and the applicability of the various types of remedial
technologies will be evaluated later in a separate document.

4.5.1 Soils

The soil samples collected from SB-HH and SB-II were analyzed for basic physical and chemical
parameters which are useful in determining appropriate alternatives for remedial activities. The
chemical parameters consisted of pH, CEC, and TOC. The pH of the samples collected from the
two borings ranged from 7.24 to 7.88. Given the general nonhomogeneous nature of the soil and
fill at the site, these values are rather consistent. The CEC values for the soils analyzed, ranged
from 2,200 to 5,400.

The TOC results for the soil samples revealed that the content of organic carbon at SB-II in the
surface and intermediate depth intervals is nearly three times the content of organic carbon in the
same general intervals at SB-HH (86,000 mg/kg and 26,000 mg/kg in the surface intervals and
150,000 mg/kg and 59,000 mg/kg in the intermediate intervals for SB-II and SB-HH,
respectively). These results could indicate that the soil at SB-HH is backfill from the
~construction of the sanitary sewer and is not the highly contaminated soil and fill expected in that
vicinity. The results also indicate that the soil at SB-II contains higher concentrations of
hydrocarbon contamination than anticipated from earlier sampling events. '

The physical analyses of the soil samples (percent clay and bulk density) for SB-II indicate a
higher clay content at the soil/weathered bedrock interface than in the overlying soils. The clay
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is likely due to the decomposition of the bedrock. This indicates that at least the lower sample
interval was collected from natural materials rather that fill material placed during the
development of the site. The bulk and dry density results reveal that the soil at SB-HH has a
lower bulk density and dry density than at SB-II. Although the samples were disturbed during
sample collection, the lower densities may be the result of the excavation and backfilling of the
soil near the sanitary sewer.

4.5.2 Bedrock

The chemical analysis of the bedrock samples yielded pH measurements of 8.2 to 10.5 for the
samples submitted. These values are typical for limestone and dolomitic rock. CEC values for
the samples ranged from 0.53 and 0.76 millequivalents per 100 grams (meq/100g) at MW-25 and
MW-33, respectively to 4.74 meq/100g at MW-34. The higher CEC at MW-34 corresponds to
the higher clay content of that section of core. TOC results for the rock samples ranged from
0.16 mg/kg to 0.65 mg/kg. These values are typical for carbonate rocks.

As previously mentioned, the clay content at MW-34 was approximately four times that of the
MW-25 and MW-33 samples. This difference is reflected in the CEC and may be contributing to
the differences in the bulk density of the three samples.

~ Bulk density results for the bedrock samples revealed identical results for MW-25 and MW-33 at
2.79 g/cc. The bulk density of MW-34 was slightly lower at 2.54 g/cc. This is likely due to the
increased porosity noted in the geophysical logs as well as the higher clay content.

4.5.3 Groundwater

In addition to the general stabilization parameters, the remedial parameters for the groundwater
included TOC, oxidation-reduction (redox) potential (Eh), TDS, and total cations/anions.
Organic carbon was detected in each of the samples submitted for analysis, with concentrations
ranging from 1.1 mg/L at MW-6 to 49 mg/L at MW-2. The TOC measurements for the
groundwater did not reveal a consistent trend of higher TOC at wells with elevated PAH
concentrations as may have been expected. Although MW-2 had the highest TOC and total PAH
results, the well with the next highest total PAH and the highest VOC concentration, MW-17,
had a lower TOC result than MW-18, which did not contain any detectable concentrations of
PAHs or VOCs. Therefore, TOC analysis is not clearly indicative of PAH or VOC
contamination and should be viewed with caution. :

The Eh readings were taken throughout each well purging event. The final reading, which was
taken immediately prior to sample collection, was recorded as the basis for this evaluation. A
review of the readings does not indicate a trend of numerical values. However, all of the wells
yielded negative Eh readings (reducing conditions) with the exception of MW-5 and MW-6. The
Eh readings in MW-14 were initially greater than zero, but upon purging of the well, the Eh
reading dropped below zero. The water extracted from all three of these wells was rust colored
at the beginning of the purging process, indicating an oxidizing environment in the vicinity of
those wells.

TDS was measured in samples collected from each of the wells proposed in Tech Memo 7, with
the exception of MW-32, where a lack of available water prevented the sample from being
collected. The highest concentration was measured in MW-6 at 1,100 mg/L. The lowest
concentration was in MW-31 at 410 mg/L. The remaining TDS analyses resulted in similar
concentrations in each of the wells, between 560'mg/L and 690 mg/L, regardless of the zone the
well was screened in. The water in MW-6 was an opaque rust color throughout most of the
purge. The water became more translucent near the end of the purge but remained rust colored
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for the sample collection. It is likely that the color and high TDS was due to iron dxides in the
water. Water purged from the other wells was visually clear to slightly cloudy.

In response to EPA’s request, analysis for major cations and anions was performed on selected
groundwater samples from the shallow, intermediate, and first transmissive zones. The results of
these analyses are summarized in Table 2-9. A review of these results did not indicate distinctive
trends in the concentrations of cations or anions with respect to the screened interval of the wells
or the areas of identified contamination. The information gathered may, however, be useful if
remedial alternatives for groundwater are being considered.

4.6 | FATE AND TRANSPORT OF CONTAMINANTS

In consideration of the newly acquired data, it was prudent to reevaluate the fate and transport -

~ scenarios at the site and the conceptual model presented in the RI Report. No new observations

or information were gathered during the RIA that would indicate there were any other
contaminants of concern at the site. In addition, the negotiated analytical parameters approved in
Tech Memo 7 adequately provide the additional information necessary. Therefore, the
information presented in the RI Report regarding the physical and chemical characteristics and
the potential routes of exposure accurately represent the shallow subsurface conditions at the site.

The additional information regarding the first transmissive zone, groundwater flow directions
north of Willow Creek, contaminant distribution, and evidence of off-site sources of -
contamination prompted some revisions to the conceptual model. The revised conceptual model
is presented in Figure 4-3. This model was revised to reflect the contaminants of concern
negotiated for the RIA analytical work for the existing monitoring wells and include the first
transmissive zone. The core of the model is unchanged in that the potential sources,
contaminated media, and the pathways of contaminant migration are identified. Based on the
available data, possible contaminant migration routes are identified as probable or potential.

Potential sources identified in the original model remained the same. In addition, a category
identified as ‘“‘off-site sources” was added due to the elevated concentration of PAHs detected at
MW-28 (north of Willow Creek and topographically higher than the site). This category
encompasses the possibility of other, unidentified contaminant sources potentially releasing
contaminants to surface or groundwater upgradient of the site. Based on the shallow
groundwater contours, off-site sources north of Willow Creek may be impacting the area around
MW-17 as well as potential migration from the site. Off-site sources upstream of the site may

also contribute to surface water and sediment contamination via Willow Creek.
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SECTION 35



5.0 CONCLUSIONS AND RECOMMENDATIONS

This section summarizes the major conclusions reached from the data gathered during the RIA
and the previous RI at the Mason City FMGP site. Recommendations for continuing the RI
and/or feasibility study (FS) process are also included in this section.

' 51 CONCLUSIONS

. The primary purpose in pursuing the additional investigation activities of this RIA was to fill
gaps in the site characterization data which precluded a complete evaluation of the site. These
gaps principally concerned the horizontal extent of contamination west and north of the site and
the vertical extent of groundwater contamination under the site. Additional information was also
needed to further evaluate the hydraulic conditions north of Willow Creek and below the shale
zone underlying the site. Other data collection activities were intended to provide a foundation
for remedial action feasibility and treatability studies. These activities consisted of data
collection to support future evaluations of contaminant migration, attenuation, and, in the case of
groundwater, treatability. The data gathered in the RIA effort fulfilled the goals of the °
investigation and provided enough information to conclude the investigation and characterization
of the site. A summary of the specific conclusions drawn from the information available is
presented in the following sections.

5.1.1 Site Characteristics

5.1.1.1 Soil and Fill. Soil samples collected from the soil boring and monitoring well locations
. verified the type of soil and fill material distributed on and around the site. Most of the lower
elevations adjacent to Willow Creek contained 9 to 14 feet of unconsolidated sands, silts, and
~ gravels. Large amounts of fill material were also encountered in the borings. The fill material
consisted of bricks and brick fragments, rock, concrete fragments, cinders, and wood. The type
of soil and fill encountered is consistent with the findings of the previous investigations.

5.1.1.2 Bedrock. Core samples collected during the rock coring program provided additional
information regarding the type and quality of the bedrock, particularly below the shale zone. The
general rock type is a dolomitic limestone of the upper portion of the Cedar Valley Formation.
Bedding planes of the cores indicate that the rock dips to the west at approximately 1 degree.
The competency of the rock increased dramatically below the shale zone, showing a significant
‘reduction in the number of fractures. As a result, many of the individual 5 foot core runs
exhibited an RQD of 100 percent. Only one naturally occurring vertical fracture was
encountered in the cores. The top of the fracture terminated in the core and did not completely
cross the core. ' ‘

Vertical permeability tests on competent core samples collected from within and immediately
below the shale zone generated hydraulic conductivities of 10-1! cm/sec. The competency of the
rock and the notable lack of fractures, particularly vertical fractures, demonstrate that the rock
between the shale zone and the first transmissive zone provides an effective barrier to downward
“migration of free phase contamination and contaminated groundwater.

5.1.1.3 Hydrogeology. Water level data from the monitoring wells at the site with the Willow
Creek dam in the down position has continually shown that the direction of shallow groundwater
flow across the site is generally to the northeast, with flow diverging around and under the
concrete retaining wall.  The northeasterly flow direction across the site was confirmed again
during these investigative efforts. Additional water level information from the newly installed
wells on the uplands north of Willow Creek revealed that shallow groundwater north of the creek
is flowing toward the creek valley. In the vicinity of the site, shallow groundwater from the



north and south of Willow Creek converges at or immediately north of Willow Creek and
proceeds to the east-northeast.

Water level data gathered during the RIA investigation with the dam in the up position
demonstrated that water from Willow Creek enters the shallow groundwater system upstream of
the retaining walls and flows around the dam. South of Willow Creek, groundwater flows across
the site in an arc from west to east, reentering Willow Creek downstream of the dam.
Groundwater entering the site from the south merges with the flow entering from the west and
leaves the site to the east. North of Willow Creek, groundwater flows parallel to the retaining
- wall and likely continues on an east/northeasterly course downstream of the dam along the
Willow Creek channel. These flow patterns are consistent with the findings of the RI.

Observation of the rock cores, geophysical logs, and packer testing results were used. to identify
the first transmissive zone below the shale zone. This zone is characterized by a visual increase
in the porosity and a significant increase in the production of groundwater during the packer
testing. Sections of the first transmissive zone produced water at up to 19 gallons per minute,
while sections of the rock above and below this zone typically produced little or no water during
the tests. Initial water production during the packer tests ranged from 3 to 19 gallons per minute.
The ability of the screened zone to produce water (as opposed to the overlying rock) and the
continuity of the potentiometric surface indicate that this zone is continuous across the site and
represents the first transmissive zone of bedrock below the shale zone.

Water level elevations in the wells screened in the first transmissive zone consistently showed
that groundwater in that zone flows to the southwest. The relatively uniform gradient and lack of
apparent groundwater mounding in the vicinity of MW-25, combined with the competency and
hydraulic conductivity of the overlying rock, indicates that there is no significant leakage of
groundwater into the first transmissive zone beneath the site. ‘

" 5.1.2 Nature and Extent of Contamination

In order to evaluate the extent of contamination at the site, the results of laboratory analyses for
all locations on and around the site as well as the physical characteristics of the site were
reviewed. In addition, the sampled intervals were evaluated with respect to transport
mechanisms necessary for the contaminants detected to migrate to the sampling location from the
FMGP site. Contaminants at locations which lacked a viable migration pathway were
-determined to be indicative of local background conditions or due to an off-site source not
related to the FMGP site.

5.1.2.1 Soil Contamination. Soil samples were collected from soil boring and monitoring well
locations west of the site and north of Willow Creek and submitted for laboratory analysis for the
constituents noted in Tech Memo 7. The results of the soil sample analyses revealed that PAH
compounds were present at all sampling locations, with total PAHs ranging from 4.2 pg/kg to
85.0 ug/kg. The results also revealed that PAH contamination exists in significant
concentrations at off-site locations and sample intervals which are topographically higher than
the ground surface of the FMGP site. Soil samples collected from MW-27, MW-28, and MW-32
each contained PAH concentrations from sampling intervals which are topographically higher
than, and hydraulically upgradient of, the site. The direction of groundwater flow, and the fact
that these samples were collected from an elevation higher than the ground surface of the FMGP
site, suggests that these PAH compounds are indicative of background concentrations or the
result of an unidentified off-site source, but have not migrated from the FMGP site. Evaluation
of the groundwater flow patterns with the dam in the raised position will provide additional
- information regarding the potential for contaminant migration from the site.
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The extent of soil contamination west of the site was evaluated by the boring and monitoring
well locations placed west of South Delaware Avenue. PAHs in soil samples collected from
SB-FF and SB-GG were detected at concentrations less than those detected in MW-27 and
MW -28, and at concentrations within the range of background concentrations identified in the RI
Report. Elevated concentrations of lead were detected in the soil at SB-GG. Since SB-GG is
located within the foundation of the former power plant, and the material present at this location
did not consist of native soils, the source of this contamination is not clear. However, since lead
is a contaminant associated with FMGP wastes, this contamination may be related to the site.
These results indicate that the soil west of Delaware Avenue, with the exception of the area
around SB-GG and MW-13, has not been impacted by activities at the FMGP site.

Soil sampling from well locations northeast and south of the site was not conducted, since the
additional wells in these directions were adjacent to existing wells where samples had previously
been collected. ' :

Soil samples collected from the off-site RIA sampling locations did contain evidence of PAH
contamination, but no viable mechanism exists for migration or transport of these compounds
from the FMGP site to the sample locations. Therefore, the extent of site-derived soil
contamination appears to be limited to the central portion of the site and the northwest corner of
the site, extending under South Delaware Avenue toward MW-13, as identified in the RI Report.

5.1.2.2 Former Transformer Yard. Soil samples collected from the former transformer yard
area in the southeast corner of the site did not contain any detectable concentrations of PCBs.
Low level concentrations of benzene were detected in one sample. However, this sample was
collected from the unsaturated zone and, therefore, is not a product of migration from one of the
suspected source areas on the site. Based on the previous use of this area and the results of the
analysis, no additional characterization of this area is warranted.

5.1.2.3 Bedrock Contamination. Visual bedrock contamination was observed only in the rock
core collected from MW-25. The vertical extent of this contamination was observed to a depth
of approximately 29 feet below the ground surface but did not enter or penetrate the shale zone.
The remainder of the rock cores did 'not show any indications of visible contamination.
Therefore, the extent of bedrock contamination is as described in the RI Report.

5.1.2.4 Groundwater Contamination. Groundwater samples were collected from each of the
monitoring wells associated with the site, except MW-16 and MW-29, which were dry at the
time of the RIA sampling. The samples were submitted for laboratory analysis for the
contaminants of concern identified in Tech Memo 7.

The distribution of PAH and VOC compounds support the conclusion of the RI that two
principal source areas exist on the site: the northwest corner and the central portion of the site.
Shallow groundwater is impacted by these sources, and migration of the contaminants is to the
northeast from both source areas. The extent of the shallow groundwater contamination from the
source in the northwest corner of the site is defined by the wells north of Willow Creek.
AtMW-17, the presence of benzene and naphthalene, two of the more mobile contaminants of

concern, indicates that the plume has reached this location. Based on the potentiometric -
contours, the flow of groundwater at MW-17 would be to the east, toward MW-19. The results
of the analysis of the sample collected from MW-19 revealed low levels of naphthalene but no
benzene, indicating that if the contaminants originating from the site have migrated past MW-17,
the leading edge of the plume may now just be arriving at MW-19. However, as discussed in the
RI Report, the source of PAH compounds downstream of the dam is questionable due to the
presence of the storm sewer outlet on the south side of Willow Creek. Therefore, the PAHs
detected at MW-19 may not have originated from the FMGP site. The northern extent of
potentially site-derived contamination is defined by MW-32. The results of the samples
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collected from MW-32 did not contain either naphthalene or benzene but did contain other, less

mobile constituents. Combined with the southerly direction of shallow groundwater flow at

MW-32 and the lack of similar contaminants, the water at MW-32 is not being impacted by the
FMGP site.

Contaminants originating from the central portion of the site appear to be migrating across the
site to the northeast. Continued migration to the northeast would allow the contaminants to be
detected at MW-19 which, as discussed previously, contained only low level concentrations of
- PAH compounds from an unidentifiable source. Therefore, the horizontal extent of this
contamination is also defined.

Other shallow groundwater contamination was detected west and north of the site at MW-27 and
MW-28. As indicated by the potentiometric contours, shallow groundwater flow at MW-28 is
toward Willow Creek and the FMGP site. Similarly, the direction of groundwater flow at
MW -27 is toward Willow Creek, or cross-gradient to the site. Therefore, the migration of the
contaminants to these sampling locations is not possible via groundwater under dam down
‘conditions. With the dam in the up position, groundwater flow between MW-27 and Willow
Creek is reversed, but the location of MW-27 remains cross-gradient to the site. North of Willow
Creek, water flows toward MW-28 from both the northeast and southwest (Willow Creek) when
the dam is raised. Resampling of MW-28 with the dam in the up position revealed lower PAH
concentrations than when the well was sampled with the dam in the down position. This
indicates that the influx of water from Willow Creek dilutes the contamination in the well and
does not promote migration of contaminants from the site to MW-28. As previously discussed,
contaminated soils were detected at MW-27 and MW-28 at elevations higher than the ground
surface of the FMGP site. Reviewing groundwater flow directions and elevations as well as
potential flood stage elevations indicates that the contaminants in the soil could not have
migrated to these locations from the site. The presence of contaminants in the soil at these
locations may be providing a source for localized groundwater contamination through infiltration
of groundwater.

The vertical extent of contamination is defined by laboratory analysis of samples from the
intermediate and first transmissive zones. Analysis of these samples indicated the presence of
low-level PAH concentrations in the intermediate zone at MW-8, MW-10, and MW-22. In the
first transmissive zone, PAHs were detected in MW-25 and MW-34, However, due to a
reporting error by-the laboratory, benzo(a)pyrene was not actually present in MW-25 as reported.
And acenaphthene is J-flagged due to violation of QC indicators, which potentially caused the
concentration to be reported unrealistically high. Given the continuity of the potentiometric
surface and the competency of the bedrock as previously discussed, the low concentration of
acenaphthene at MW-25 is likely due to minor contaminant carry-down during drilling and
construction of the well rather than actual contamination. High recovery of matrix spike data for
MW-34 resulted in a violation of the QA criteria. This violation jeopardizes the accuracy of the
concentration reported. To resolve these data quality issues and to verify the presence or absence
of the PAHs in MW-25 and MW-34, both wells were purged and resampled. No PAHs were
detected in either of the verification samples. These results support the previous conclusion that
the original samples were not truly representative of groundwater conditions in the first
transmissive zone below the shale zone.

5.1.3 Data Limitations
The evaluations and conclusions presented within this report must be weighed along with the
inherent data limitations present in an investigation of this complexity and magnitude.

Temporal, economic, and practical considerations influence the conduct of site investigation
activities. Factors such as using single sets of data to characterize nonhomogeneous materials
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~ and distributions of materials, sample quality control indicators not meeting the stated Criteria,
lack of definitive historical records, and other items must be considered. '

Specific analytical limitations were discussed in detail in Section 3 of this report and in
Appendices L and M. All of the data collected during thé RIA was considered usable based on
the approved quality assurance and quality control procedures.

5.2 RECOMMENDATIONS

Based on the additional data collected during this investigation, the characterization of the site
and evaluation of the extent of site-derived contamination have been substantially completed.
‘Therefore, it is recommended that the project move from the investigation phase into a
determination of appropriate remedial or corrective actions consistent with the existing Consent :
Order. Site-specific remediation goals for soil and groundwater should be established for the
major contaminants of concern which will be protective of human health and the environment. A
feasibility study should also be completed to evaluate applicable remedial technologies.
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TABLE 2-7

MONITORING WELL SPECIFICATIONS

3

\ Total Depth of Surface Screened Filter Pack Bentonite Seal .
Total Boring Well Below Elevation TOC Elevation Interval Interval Interval

Location Depth (ft) Surface (ft) (ft NGVD) (ft NGVD) (ft NGVD). (ft NGVD) (f’t NGVD)
MW-1 15.25 149 1,108.5 1,111.32 1,098.8-1,093.8 1,101.7-1,093.5 1,103.7-1,101.7
MW-2 16.0 155 1,107.6 - 1,110.57 1,097.3-1,092.3 1,102.2-1,092.8 1,103.5-1,102.2
MW-3 13.8 12.0 1,106.5 1,109.65 1,099.7-1,094.7 1,101.5-1,093.6 1,102.5-1,101.5
Mw4 14.5 140 - 1,106.8 1,109.74 1,098.0-1,093.0 1,100.5-1,092.5 1,102.0-1,100.5
MW.-5 20.5 200 1,111.9 1,114.83 1,096.9-1,091.9 1,098.4-1,091.9 1,101.9-1,098.4
MW-6 17.5 17.5 1,110.1 1,111.87 1,097.6-1,092.6 1,099.1-1,092.6 1,101.1-1,099.1
MW-7 24.25 2425 1,106.8 1,108.13 1,089.8-1,082.6  (Open Hole In Bedrock) -
MW-8 350 35.0 1,106.6 1,109.22 1,076.6-1,071.6 1,078.6-1,071.6 1,089.6-1,078.6
MW-9 250 250 1,106.8 1,109.08 1,086.8-1,081.1 1,088.8-1,081.1 1,093.8-1,088.8
MW-10 370 36.0 1,106.8 1,110.26 1,075.9-1,070.9 1,077.9-1,069.9 1,085.9-1,077.9
MW-11 115 115 1,097.9 1,100.24 1,088.9-1,086.4  (Open Hole In Bedrock) -
MW-12 19.2 192 1,097.6 1,100.32 - 1,081.9-1,078.4  (Open Hole In Bedrock) -
MW-13 18.5 18.0 1,110.4 1,110.48 1,102.4-1,092.9 1,103.4-1,091.9 1,106.4-1,103.4
MW-14 16.0 16.0 1,110.5 1,110.15 1,104.5-1,094.5 1,105.5-1,093.5 1,106.5-1,105.5
MW-15 16.8 16.8 1,107.6 1,106.67 1,100.9-1,090.9 1,101.4-1,0909 1,102.9-1,101.4
MW-16 10.5 10.5 1,107.6 1,107.05 1,101.2-1,096.2 1,102.6-1,096.2 1,103.6-1,102.6
MW-17 25.5 245 1,108.0 1,107.46 1,089.0-1,084.0 1,090.0-1,083.0 1,093.0-1,090.0
MW-18 375 375 1,108.1 1,107.91 1,076.1-1,071.1 1,077.1-1,070.6 1,086.1-1,077.1
MW-19 14.0 140 1,101.6 1,101.34 1,092.6-1,087.6 1,093.6-1,086.6 1,096.1-1,093.6
MW-20 395 392 1,122.7 1,122.34 1,088.5-1,083.5 1,096.7-1,083.2 1,095.7-1,096.7
MW-21] 410 41.0 1,116.6 1,116.00 1,080.3-1,075.3 1,082.3-1,075.3 1,887.3-1,082.3
MwW-22 540 540 1,116.7 1,116.65 1,067.7-1,062.7 1,069.2-1,062.7 - 1,073.7-1,069.2
MW-23 250 245 1,108.1 - 1,111.09 1,094.6-1,084.6 1,097.1-1,084.1 1,099.1-1,097.1
MW-24 14.5 14.5 1,109.2 1,111.16 1,099.7-1,094.7 1,100.7-1,094.7 1,105.2-1,100.7
MW-25 101.5 71.0 1,107.1 1,106.86 1,047.1-1,037.1 1,048.6-1,036.1 1,052.1-1,048.1
MW-26 18.0 18.0 1,108.9 1,108.74 1,100.9-1,090.9 1,102.9-1,1009 1,104.9-1,102.9
MW-27 220 220 1,113.1 1,112.95 1,101.1-1,091.1 1,102.1-1,091.1 1,109.1-1,102.1
MW-28 373 373 1.121.5 1,121.32 1,089.2-1,084.2 1,091.5-1,084.2 1,093.5-1,091.5
MW-29 210 210 1,127.8 1,127.47 1,118.1-1,106.8 1,119.9-1,106.8 1,126.8-1,119.9
MW-30 40 420 1,127.6 1,127.37 1,090.6-1,085.5 1,092.6-1,085.6 1,095.1-1,092.6




TABLE 2-7 (CONTINUED)

MONITORING WELL SPECIFICATIONS

Bentonite Seal

Total Depth of Surface Screened Filter Pack
Total Boring Well Below Elevation TOC Elevation Interval Interval | Interval
Location Depth (ft) Surface (ft) (ft NGVD) (ft NGVD) (ft NGVD) (ft NGVD) | (ft NGVD)
MWw-31 96.5 90.0 1,1279 1,127.66 1,047.9-1,037.9 1,049.8-1,037.3 1,052.9-1,049.8
MW-32 45.0 - 450 1,128.7 1,128.51 1,088.7-1,083.7 - 1,091.2-1,083.7 1,093.7-1,091.2
MWw-33 71.0 580 1,101.4 1,101.19 1,053.4-1,043.4 1,055.5-1,042.4 1,058.7-1,055.5
MW-34 845 78.0 L1175 1,117.20 1,049.5-1,039:5 1,051.4-1,038.2 1,055.5-1,051.4
MW-35 87.5 79.0 1,108.8 1,108.66 1,039.9-1,029.9 1,041.6-1,028.8 1,045.0-1,041.6

Note: MW-6 TOC elevation has been corrected to reflect a previous survey error.

NGVD = National Geodetic Vertical Datum

TOC = Top of Casing
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TABLF. 2-8

’ GROUNDWATER ANALYTICAL RESULTS SUMMARY ’

MW-1 MW-2 MW-3 MW4 MW.§ MW.6 MW.7 MW3 MW-8DP MW.-9
Parameter 12-15-93 12-16-93 12-16-93 121593 - 12-15-93 12-17-93 12-17-93 12-16-93 121693 12-16-93

YOCs (ug/ll)

Acetone - -
Acrolein

Acrylonitrite

Benzene

Bromomethane
Bromodichloromethane
Bromoform

2-Butanone

Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chioromethane
Chloroform
1,1-Dichloroethane -
1,2-Dichioroethane -
1.1-Dichloroethene .
cis-1,2-Dichloroethene -
trans-1,2-Dichloroethene -
1,2-Dichloropropane -
cis-1.3-Dichloropropene -
trans-1,3-Dichloropropene -
Dibromochloromethane -
Ethyibenzene 10
2-Hexanone

Hexanone .
Metbylene Chloride
4-Methyl-2-Pentanone
Styrene
Tetrachloroethane
Tetrachloroethene
Toluene
1.1.1-Tricblorocthane
1,1.2-Trichloroethane
Trichloroethene
Trichloroflwromethane
Vinyl Chloride
Xylenes, Total

PAHSs (ugll)

Acenaphthene 0269 U 582
Acenaphthylene 40.1 1,360
Anthracene 0.646 295
Benzo(a)anthracene 0.027 345
Benzo(a)pyrene 0.015 223
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TARLF, 1.8 ((ONTINUED)
- GROUNDWATER ANALYTICAL RESULTS SUMMARY
MW-1 MW-2 MW.3 MW.4 MW.S MW-6 MW.7 MW-$ MWR/DP MW.9
Parameter 12-15-93 12-16-93 12-16-93 12.15-93 121593 12-17-93 12-17-93 12-16-93 12-16-93 12-16-93
PAHs (ug/L) (continued)
Chrysene 0024 U 2717 B 248 0026 U 019 003 U 417 0025 U 0025 U 0264
Dibenz(a.h)anthracene 0048 U 182 U 0.734 0052 U oo U 0067 U 0967 0052 U 0051 U 0051 U
Pluoranthene 0.848 398 EJ 6.2 0.118 ngl 0087 U 436 0.092 0075 408
Fluorene 0053 U 675 EJ 134 493 o0t U 0074 U 0995 0.062 0.055 23
Indeno(1,2,3-cd)pyrene 0024 U 112 U 126 0026 U oms U 0034 U 19 - 002 U 0031 U 0031 U
Naphthalene 0229 U 2940 EJ 6.95 38 9ss 0319 U 023 U 0238 U 0233 U 16 U
Phenanthrene 0.040 1,050 EJ 849 200 C 0w 0.208 0817 0.165 0.090 2.5
Pyrene 093 954 EJ 9.95 0.142 1 0034 U 569 0.123 . 0.088 524
Total Carcinogenic PAHs 0.027 1,007 10.08 0 0406 0 20.73 0 0 0.89
Total PAHs 426 9,261 7596 8 491 0.266 38 0.566 0.347 328.46
Acid Extractables (ug/l)
2,4,5-Trichlorophenol - . - . . - . .
2.4,6-Trichlorophenol - - . . . . . .
2.4-Dichlorophenol - - - - - - - -
2,4-Dimethylphenol - - . . . . . . .
2.4-Dnitrophenol - - . . . . . .
2-Chloropbenol - - - . . - - - -
2-Methylphenol - - - . - - - - -
2-Nitrophenol - - - - - - - - -
4,6-Dinitro-2-Methylphenol - . - . . - - - - -
4-Chloro-3-Methylphenol - . . . . . . . . .
4-Methylphenol - . . . . . . . - -
4-Nitrophenol - - - - - - - - - -
Benzoic Acid . - - - - - - - - -
Pentacblorophenol - . . . . - . . - -
Phenol - - - - B - - - -
Metals (ug/L)
Arsenic . 25 B 74 B 23 B 20U 20U 20U 20U 20U 20U 55 B
Chromium, Total 121 224 46 B 0 Uv 181 213 40 U 40U 40 U 14
Copper 189 B 352 48 B 47 8B 170 B 42 B 40 U 40 U 40 U 5.9 B
Iron 137,000 N 61,100 NJ 24800 N 8770 N 63800 N 14,900 1,540 15200 N 18,700 N 31,800 N
Lead k 869 N 69.0 202 IS N 188 N 165 N 20U 200U 20U 20 U
Magnesium 46,600 - 22200 26,300 M.000 29,200 - - - 26.900
Manganese 3,140 : - 269 830 1270 | 149 - - - 585
Nickel 297 B 61.4 379 B 150 U 46 B 316 B 150 U 150 U 150 U 150 U
Zinc . 660 784 823 50 U 2060 631 134 B 95 B 75 B 14 B
Cyanides (ug/L)

Cyanide. Total . . . . . o - . ’ .




TABLEF 2.8 ((ONTINUED)
GROUNDWATER ANALYT)CAL RESULTS SUMMARY

MW.10 MW-13 MW.14 MW.s MW-17 MW-18 MW.19 MW.20 MW.21 MW.22
Parameter 12-16-93 12-16-93 12-17-93 12-17.93 13-17.93 12-16-93 12-15.93 12-15-93 12-15.93 12-17-93

YOCs (uglky -
Actlone - - i - . . - 10U - - -
Acrolein - - . - 10 U - - -
Acrylonitrile - - - . - 10U - - -
Benzene 10 UJ 1) 81 10 12000 10 10 U 10U 23 3)
Bromomethanc - - - . - 10U . - -
Bromadichloromethane 10U 10U 10 U 10U 00 U 10 10U 10U 10U 10 )
* Bromoform - - - . . - 10U - - -
2-Butanone - - - . . - 10U - - -
Carbon Disulfide - - - . - - - - -
Carbon Tetrachloride - - - . - 10U - - -
Chiorobenzene - - - . - 10U - - -
Chloroethane - - - - 10U - . -
Chloromethane - - . - 10U - - -
Chloroform - - - - 10U - - .
1.1-Dichloroethane - - - . - 10U - - -
1.2-Dichloroethanc - - - - - 10U - - -
1.1-Dichloroethene - - - - - 10U - - -
cis-1,2-Dichloroethene - - - . - - 10U - - -
trans-1,2-Dicbloroethene - it - - - - - 10U - - -
1.2-Dichloropropane - M . - . . - 10U - - -
cis-1.3-Dichloropropene - " - - . . - 10 U - - -
trans-1.3-Dichloropropene - ‘ - - . . - 10U . . .
Dibromochioromethane - - - . . - 10U - - b
Ethylbenzene 10 U 10U 4] 11 20 ) 10U 10 U 10U 10U 10U
2-Hexanone - - - - - - 10U - - .
Hexanone - - - - . - 10U - - -
Methylene Chloride - - - - - . - 10U - - -
4-Methyl-2-Pentanone - - - . - - - -
Styrene - - - - - - - - -
Tetrachloroethane - - . - - - 10 U - - -
Tetrachloroethene - - - - - 10U - - -
Toluene 10 W wu 10U 1ovu 6.000 100U 10 U 10v 10U LURY}
1.1.1-Trichloroéthane - . - - - . 10 U - - -
1.1.2-Trichloroethane - . B - - . 10U - - -
Trichloroethene - . - - - - 10 U . - -
Trichlorofluoromethane . . - - . . 10U - - -
Vinyl Chloride - - - . - - 10 U - - -
Xylenes. Total 10U 10 v 18 Y 10U 1000 Y 10U 10U v 10U 10U

PAHs (ug/l) )
Accnaphthenc 02711 U 9.37 308 U 033t U B U 0301 U 0297 U 0280 U 0294 U 0342 U
Acenaphthylene 0217 U 532 75.2 0266 U %6 U 0242 U 0239 U 0225 U 0236 U 02715 U
Anthracene 0018 U 5.28 9.68 0.186 2.1 002 U 002 U 0019 U 002 'U 0023 U
Benzo(aanthracene 0025 U 182 5.49 0.506 N4 0028 U 0026 U - 0025 U 0.042 0032 U
Benzota)pyrene 0015 U - 205 468 - - 0.879 2.2 - 0017 U 0.020 - 0016. U 0017. U ..002. U
Benzof b)luoranthene 0048 U 164 202 0.307 7. 0054 U 0053 U 0050 U 0052 U 0061 U
Benzon g.h.ivpenvienye 004 U 209 0.719 0097 U 485. U 0044 U 0053 U 005 U 0052 U 005 U
Benzof Mfluoranmhene 0.ms U 8.25 1.19 0.223 6.92 0028 U 0028 U 0026 U 0027 U 0032 U




TABLF. 2.8 (CONTINUED)

GROUNDWATER ANALYTICAL RESULTS SUMMARY

MW-10

MW.13

MWw.14

MW-18

MW-19

MW.20

MW.1$ mMw.17 MW..
Parameter 12-16-93 12-16-93 12-17.93 121793 131793 12-16-93 12-15-93 12.1593 n-ls;ls 1’;‘.‘:;.?,
PAHs (ug/L) (continued}
Chrysene 004 U 208 in 0.569 =2 0287 U 0.034 0025 U
Dibenz(a.hyanthracene 005 U 123 U 0987 0.123 U a3 U 00 U 0053 U 005 U gfg g 3’% 3
Fluoranthene 0069 U 398 132 0.548 e 0076 U 0075 U 0071 U 0074 U 0176
Fluorene 0053 U 37 626 0.149 a3 0059 U 0058 U 0055 U 0058 U 0.067
Indeno(1,2.3-cd)pyrene 0031 U 153 183 0.9 19 0034 U 0026 U 0025 U 0026 U 0039 8
Naphthalene 023 U 563 U 262 U 07 U 1.19% 025 U 0.495 0238 U 113 0291 U
Phenanthrene 0032 18.7 206 0.Imn ) 0027 U 0076 0025 U 0.125 0043
Pyrene 005 U 456 13 11 -l 005% U 0.068 0025 U 006 U 0064 U
Total Carcinogenic PAHs 0 99.45 19.93 213 wa 0 0.054 0 0042 064
Total PAHs 0032 248.19 158.66 491 1392 0 069 0 190 0219
Acid Extractables (ug/L)
. 2,4,5-Trichloropbenol - - - . . R ; i
2.4,6-Trichlorophenol - - . . - - . . .
2.4-Dichlorophenot - - - - . . . -
2,4-Dimethylphenol - - . A N : : :
2.4-Dinitrophenol - - - - - - - -
2-Chlorophenol - - - - - - . .
2-Methylpbenol - - - . R ) : :
2-Nitrophenol - - - - - - . .
4,6-Dinitro-2-Methylpbenol - . . ) : : : -
4-Chloro-3-Methylphenol - - - - - - . .
4-Methylpbenol - - - * - - - - -
4-Nitropbeno! - - - . - - . . .
Benzoic Acid - - - M - - - . .
Pentachlorophenol - - - . ! : : : :
Phenol - - - - - . . .
Metals (ug/l) .
Arsenic 20U 47 B 20U (AN ] "o, 24 B 62 B 2
Chromium, Total s1 B 663 421 4ua D 81 B 182 zo.g v sfg v 3%2 v
Copper 90U 164 837 189 ot 216 B 568 21 B 258 144
Iron 2250 NJ 98600 N 225,000 41,90 1. 4520 N 44300 N U700 N 50,600 N 16,300
Lead 20 U 1.060 2590 N 827 N s N 180 337 22 NB 47 N 99 N
MM.;gluimn - - - - lui-% 47,000 26,000 -
ganese - - - . 3 -
Nickel 150 U 419 854 a7 a7 150 U 737 33 B 5‘3 B 03
Zinc 50 U 3,030 8,790 m o1 23 ) 422 237 527 526
Cyanides (ug/l) -
Cyanide, Total - - - - K - -

I
i




TABLF, 2.8 (CONTINUED)
GROUNDWATER ANALYTICAL RESULTS SUMMARY

MW-23 MW.2vDP MW.-24 MW.2s mwgs MW.26 MW-27 MW.2s Mw.28 MW.-30
Parameter 121793 12-17-93 12-15-93 121493 --1194 12-18-93 12-15.93 121693 08-11-94 12-14-93
YOCs (ug/l)
Acetone - - - 1w 10U 10U 10U - 12
Acrolein - - - . . . . - -
Acrylonitrile - - - - . . R - .
Benzene 82 - 2 10 Uu 11 10U 2] - 4
Bromomethane - - - 10 UJ 10 u 10UV wou - 10U
Bromodichloromethane UV - 10 J 0u 10U 10U 10U . 0U
Bromoform - - - 10U 10 U 10U [ [ Y] - 10U
2-Butanone - - - 10U 10 U 0u 10U - 10U
Carbon Disulfide . - - 10U 10 U 10U iou - 10 U
Carbon Tetrachloride - - - 10 U 10U 10U 10U - 10U
Chlorobenzene - - - 10U 10UV 10U 10 wv - 10U
Chilorocthane - - - 10 Ul 10U 10ou [[U1) - 10 U .
Chloromethane - - - 10U 0 v 10U 10w - 10U
Chloroform - . - v 10U 10U 0 v - 10U
1,1-Dichioroethane - - - 10U o u nu 10 u - 10 U
1,2-Dichioroethane - - - 10U 0 U 10U 0ovu - 10U
1,1-Dichloroethene - - - 10 U 10 U 10U 10U - 10U
cis-1,2-Dichloroethene - - - 10U 10 u 10U 10U - 10U
trans- 1,2-Dicbloroethene - - - 1ovu o u 10U v - 10U
1,2-Dichloropropane - - - 0ov 10 uU wu wu . 10U
cis-1,3-Dichloropropene - . - 10U 10 u v v - 10U
trans-1,3-Dichioropropene - B - 10U 0ovu v 10ovu - 110 U
Dibromochloromethane - - - 10U 10U tovu 10U - 10U
Ethylbenzene 45 - I0oUuU wvu v ou v . 10U
2-Hexanone - - - 10U 00U 10U ()] - 10U
Hexanone - - - 10UV - . - - - -
Methylene Chioride - - - 10 v v 10U 10U - 10U
4-Methyl-2-Pentanone - - - 10U 10U 10U 0Uv . 10U
Styrene - - - 10U 1ovu 10U 10U - 10U
Tetrachlorocthane - - - 10U . 10 U novu 10U - 10U
Tetrachloroethene - - - 10U 10U wu 10U - 10U
Toluene 3 - 10U 10w 10U 10U 10 UJ . 11
1,1,1-Trichloroethane - - - 10U 10U 10U “1ovu - 100U
1,1,2-Trichlorethane - . N 10U 0 v 10U 10U - 10U
Trichlorocthene . . - 10U 10U ([ Y) 10w . 00U
Trichlorofluoromethane . - - - - - - - -
Vinyt Chloride . . . v 10 U 10U 0ou . 10U
Xylenes, Total S5 Y - 10U 0ovu 1o v 10U 10UV - 10U
PAHs (ug/l)
’ 18 147 U 138 IN om0 U 0288 U 0291 U 0301 UIN 0280 U 0299 U
::mx;‘l‘:nc 1,&7)3 : 2.(5)30 143 0.9 U ons u 377 0234 U 0242 U 0ns U 024 U
Anthracene 240 850 0.838 002 U 0019 U 002 U 0.04 0398 N 0.083 002 U
. 0026 U 006 U 0026 U 0112 31 N 0.854 0028 U
Benzo(a)anthracene 919 497 1.63
Benzo(a)pyrene 711 233 V 1.61 0017 U 0016 U 0017 U 0.114 765 1130 E 0017 U
Benzo(b)fluoranthene 20 917 0.866 0053 U 000 U 0051 U 006 U 43 N 0.663 0053 U
i % . 0215 U 0053 U 041 U 0051 U 0.054 04 U 0915 0044 U
Benzo(g.h.i)perylene 139 U 146 U
Benzo(k)fluoranthene 16.1 9.8 0.604 0028 U 002 U 0027 U 0.048 217 0.384 0028 U




- AR
TARIS 1.8 ONTINUED)
GROUNDWATER aNAL vyw at. RFSULTS SUMMARY
MW.23 MW.23DP MW-24 MW.2¢ ww.2s MW.16 MW-27 MWw.-28 MW.28 MW.30
Parameter 12-17-93 12-17-93 12-15.93 12189} -1 12-15.93 12-15.93 12-16-93 08-11.94 12-14-93
PAHs (ug/L) (continued)
Chrysene 839 303 1.55 00 U o U 0026 U 0.155 536 N 0.840 0027 U
Dibenz(a h)anthracene 176 U 146 U 0.384 008y ¢ om: U 00s1 U 0052 U 056 U 0.122 0056 U
Fluoranthcne 162 644 an oms v Aol U 0.076 0.261 834 N 1350 0076 U
Fluorene . 651 2,030 1.23 0088 U e 1 0057 U- 0057 U 0059 U 0.055 0059 U
Indeno(1.2.3-cd)pyrene 108 U 728 U 0.709 oms U am: U 0026 U 0.093 5.36 0.5719 0034 U
Naphthatene 841 1,860 125 U 0252 U otu U 213 0247 U 025 U 0677 0254 U
Phenanthrene 733 1920 0131 U ome U oms U 0026 U 0201 - 118 N 0.182 0032
Pyrene 236 1,240 495 00 U om! U 0036 0.264 141 N 2210 0.056 U
Total Carcinogenic PAHs 283 1,200.5 135 0 0 0 0.522 2994 45m 0
Total PAHs 4916 12,293 32.39 138 0 603 1342 53.96 9.989 0032
Acid Extractables (ug/L)
2.4.5-Trichlorophenol - - - U 25 U 25U 25 U - 25U
2,4.6-Trichloropbenol - - - 10U 10U 10U 10U . 10U
2 4-Dichlorophenol - - - 10U 10U 10U 10U - 10U
2.4-Dimethylphenol - . - 10V 10U 10U 10U - 10 U
2.4-Dinitrophenot - - - 3 U 25 U 235U 25 U1 - 25U
2-Chlorophenol - - - 10 U 10U 10U 10U - 10U
2-Methylphenol - - . 10U 10U 10vu 10U - 10U
2-Nitrophenol - - - 10U 10U 10U 10U - 10U
4,6-Dinitro-2-Methylphenol - . - 3 U 35U 250U 235 W - 235U
4-Chloro-3-Methylphenol - - - 10U 10U 10U 10U - 10 U
4-Methylphenot - - - 10 U 00U 10 U 10U - 10 U
4-Nitrophenol . - - 3 U 25U 25U 25 Ul - 25 U
Benzoic Acid ) - - - 0 U 0 U 50U 0 U - 0 Vv
Pentachlorophenol - - - B U 23U 25 U 25U - 23U
Phenol - - - 10U 10U 1ovu 10U - 10U
Metals (ug/l)
Arsenic 20U 20U 126 0 U 20U 34 B S1 B - 20 U
Chromium, Total 40 U 40 U 94.8 U 752 824 518 - 181
Copper 40 U 40 U 9.6 4 U 406 409 254 - 107
Tron 28,300 27,600 127000 N 948 NJ 1500 N 39300 N 27900 NJ - 22,600
Lead 20U 20U 830 96 NJ 29 NB 151 N 99 - 95 N
Magnesium - - 76,000 39.600 11,000 - 34,100 - -
Manganese - - 5.460 25.7 933 - 670 - -
Nickel 150 U 18.1 122 150 U 559 556 745 - 208
Zinc 574 579 9970 S0 U 395 300 159 - 55.5
Cyanides (ug/L}
Cyanide. Total . . - 100 U 100 U 10U - 100 U




TAME 34 ¢ reTISt YN

GROUNDWATIR qnag rvy ot 653L1LTS SUMMARY

Mw.31

MW.34 MW.3$

MW.32 Mw. » MW.IVDP MW.-34

Parameter 12-14-93 12-1693 nn: ::.n 13-149) 12-15-93 . 08-1294 1;15.93

10U

Acetone 10U 9 » U ) v . )
Acrolein - . R - : :
Acrylonitrile - . . - : e
Benzene 10U (] . —t 0 UuU -:gg - 0 U
Bromomethane 10U 10U . w0 U o v U X 10U
Bromodichloromethane 10 U 10U . w U 10 U 10 U - ]
Bromoform 10 U 10U . 0 U [} oy : 0 U
2-Butanone 10U 10U . » U 10U oy : 0 U
Carbon Disulfide 10U 10U . w U 10U oy _ o U
Carbon Tetrachloride 10 U 10U . w U ou oy _ 0 U
Chlorobenzene 10U 10 U . w0 U 10 g 0 U ) U
Chloroethane 10U 10U . w0 U 10 v Y . U
Chioromethane 10U ou . » 7 10 0 U _ 0 U
Chloroform 10U H ) . 0 U 10U U _ 0 U
1.1-Dichloroethane 10 U 0 v . » U o v 10U R 10U
1.2-Dichloroethane 10U 0 u . w0 U 10 U 10U N U
1.1-Dichloroethene 10U 10U . 0o 10 U U ) U
cis-1.2-Dichloroethene 10U U . 0 U 10U ey : 0 U
trans-1,2-Dichloroethene 10U 10U . w U 10 ll; oy : U
1.2-Dichl 10U 10U . wu 10 u oy : 0 U
cis-1,3-Dichloropropene 10U 10U . v u 10 ey : U
trans-1,3-Dichloropropene 10U 10U - 10 U 10 g 10U N 0 U
Dibromochloromethane 10 U 10U . o u lg v U i 0U
Ethybenzene 10 U 10U . wu 1 10 Ul N 0U
2-Hexanone 10U 10U o u 10U D : g
Hexanone - - . - oy . 10U
Methylene Chloride 10vu 10vu . wu :g g :g g : oy
4-Methyl-2-Pentanone 10U 10U . 10U oy ey : 0 U
Styrene 10U 0u . 10U oy oy : U
Tetrachloroethane 10U 0UvU - ou oy U : 10U
Tetrachloroethene 10 U 10 U . v 0y 0 0 . 10U
Toluene 10U 10U . wuwu 0y 00U : 0U
1,1,1-Trichloroethane 10U 10U . 0u v oy : Y
1,1,2-Trichloroethane 10U 10U . 1o u u v : oy
Trichlorocthene 10U 10 U 10U 10 0 U - 0
Trichblorofluoromethane - - . - - 10U
Vinyl Chloride 10U 10U 0oV :g 8 :g 8 - oy
Xylenes, Total 10U 10U (]

PAHs (ug/l)
cenaph 0269 UJ 0280 U 028 U
Aoenap ore oy . oms & oy i 0216 U 015 U oxns U
Amptitlene Y . 01 om u 002 U 0018 U 0019 U 0019 U
pooneacene yorl X o 00w U 0026 U 0025 IN 0026 U 0026 U
ponzo(alanttracene potedid : PRtel o017 U 0017 U 0015 U 0016 U 0016 U
ponzola)pyrene oy : oor 008t U 0053 U 0048 U 0050 U 005- U
Benzo(b)fluorantbene 0053 U - 0—'0l v Pt 0o U pordi oo o 0041 U

" penzolg biperylene 8'833 ‘d ) oi%o oon y 0028 U 0025 U 0026 U 0-&6 g
Benzo(k Mluoranthene . - - - 0
Chrysene 002 U - o.l6 oas U 0026 U 004 U 0025 U




TABLY, 3.8 ¢ NTTVUED)

GROUNDWATER ANAL ¥Ti AL RFESULTS SUMMARY

MW.31 MW.32 MWw.1 w33 MW.3VDP MW-34 MW.34 MW.38
Parameter 12-14-93 12-16-93 122193 133493 12-14-93 12-15-93 08-11-54 12-15-93

PAHs (ug/l) (continued)
Dibenz(a hanthracene 0053 U - 0082 v ool U 0053 U 0048 U 0052 U 0052 U
Fluoranthene 0075 U . (15, oo U 0075 U 0068 UJ 0071 U 0011 U
Fluorene : 0058 U - 0033 U o0 U 0058 U 0053 U 0055 U 0055 U
Indeno(1,2.3-cd)pyrene 0026 U - 00 U owe U 0026 U 0024 U 0032 U 0032 U
Naphthalene 0252 U - 02 U 048 U 0252 U 0229 U 0238 U 038 U
Phenanthrenc 0026 U - 0.191 cod U 0026 U 004 U 0025 U 0025 U
Pyrene 0026 U 0.7 oms U 0026 U 0039 N 0052 U 0052 U
Total Carcinogenic PAHs 0 - 064 0 0 0.030 0 0
Total PAHs 0 - 266 o 0 0.09 0 0

Acid Exyractables (Mg/l)
2,4,5-Trichloropbenol 25U - » U u U 24 U 25 U - 23U
2,4,6-Trichlorophenol 10U - 10 v 0o u 10U 10U - 10U
2,4-Dichloropbenol 10U - 10U 0 u 10U 10U - 10U
2,4-Dimethylpbenol v - 10vu 1ovu v 10 U - ovu
2.4-Dinitrophenol 25U - » U v U u 25 U - 35U
2-Chlorophenol 10 U - 10 U ou 0ovU 10U - 10U
2-Methylphenol 10U - » U 10U 10U 10U -, 10 U
2-Nitrophenol 10 U - 10U v 10 u 10U - 10U
4,6-Dinitro-2-methytphenol 25 U - » U “u 4 U 25 U - 25U
4-Chloro-3-methylphenol 10 U - 10U [ Y] 10U 10U - 10U
4-Methytphenot 10 U - s U o u 10vu 10U - 10U
4-Nitropbenol 25U - » U MU U U 25 U - 235U
Benzoic Acid 10U - » U 8 U 49 U 50U - 5 U
Pentachlorophenol 25 U - % U, uu U U 25 U - 23U
Phenol 10U - v 10U 10U 10 U - 10U

Metals (Ug/L)
Arsenic 20U - 82 8 WU 20U 20 U - 200
Chromium, Total 40 U - 146 40 U 40 U 342 - 71 B
Copper 45 B - 8319 “wu 42 B 181 B - 44 B
Iron 1,080 N - 40.200 15 N 1270 NJ 88,700 NJ - 19900 N
Lead 82 N - 657 N 60 NJ 20U 46 NJ - 20U
Magnesium 29,900 - - a0 31,000 31,700 - -
Manganese 482 - . €03 518 392 - -
Nickel 150 U - 267 328 150 U 419 . 2.1 B
Zinc S0 U - 188 22 v 50U 301 U - 157 B

Cyanides (ug/L)
Cyanide, Total 100 U 100 U - 00 U . 100 U 100 U - 10U

U = Tbeman:rialwasanalywdbutno(dcmedatmabovethcsmwdlhnlt

J = The associated numerical vatue is an estimated concentration.

N = Presumptive evidence of the presence of the constituent.

B = Reponedvalucislmﬂnnmeoonmmquheddcmionlhnilbuubovcmmmhl

E = The reported value is estimated due 10 the presence of interference.

- Indicates not analyzed




TABLE 4-1

, : RAINFALL IN MASON CITY
. (Measured in Inches)
Date Amount Date Amount
05/25/94 - 06/20/94 .55
05/26/94 - 06/21/94 -
© 05127194 S 06/22/94 - .09
05128094 - 06/23/94 2.40
05/29/94 .06 06/24/94 - Trace
05/30/94 Trace 1062594 -
05/31/94 - 06/26/94 -
06/01/94 .01 06/27/94 -
06/02/94 - .01 06/28/94 .01
06/03/94 - 06/29/94 -
06/04/94 - ' 06/30/94 1.16
06/05/94 .99 07/01/94 .02
06/06/94 .03 07/02/94 -
;- 06/07/94 : .10 07/03/94 .04
\ 06/08/94 ; 07/04/94 13
. 06/09/94 - 07/05/94 Trace
06/10/94 .30 07/06/94 Trace
06/11/94 - 07/07/94 0.26
06/12/94 1.35 07/08/94 Trace
06/13/94 - 07/09/94 Trace
06/14/94 - 07/10/94 ' -
06/15/94 - 07/11/94 Trace
06/16/94 - 07/12/94 0.56
06/17/94 20 07/13/94 2.28
06/18/94 .09 07/14/94 .01
06/19/94 - 07/15/94 .50
- Indicates no rainfall.

e
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®

| ' | GROUNDWATER
’ MONTGOMERY WATSON SAMPLE COLLECTION RECORD

Well No. _Mw-25

Job No.: 2334.0218 Client: Interstate Power Company
Location: Mason City FMGP Site "~ Date: 08-11-94 -
Weather Conditions: Cloudy, ~65°F =~ -

1. WATER LEVEL DATA: (from ToC) -

a. Total Well Length (+TC) _70.19  (Known, Meas.) ToC Elevation 1.106.86
b. Water Table Elev. (+TC) __12.11 Well Dia. 2"
c. Length of Water Column ___ 5808

2. WELL PURGING DATA:

a. Purge Method Waterra Tubing
b. Required Purge Volume (@__3__ Well Volumes) 28.5 gallons
c. Field Testing: Equlpment Used Myron L Co, pH/Cond, meter, standard thermometer
Time | Volume Removed | Temp. (‘C) pH Spec. Cond. (mU/cm) Turbidity
11:09 0O gal 19° 6.65 954 ps Clear
11:28 2.5 gal. - 16° 5.94 921 us Cloudy
11:41 5 gal. 15° 5.82 937 us Clear (few solids)
12:00 10 gal. - 15° 7.04 958 us Clear
12:16 15 gal. 15° 7.09 988 s : Clear
12:31 20 gal. 15° 7.08 935 ps Clear
- 12:44 25 gal. 15° 7.09 932 us Clear
12:52 27.5 gal. 15° 7.07 932 us Clear
12:52 Sample Collected
|3: SAMPLE COLLECTION: Method ___Waterra Tubing
Container Type: . 1000 ml Amber Preservation: None Analysis Req.: PAH
Sample ID #:  MW?25-GW-004-081194 Chain of Custody #:

4. COMMENTS:

_gz_// r/%’——"\ -_Randy Kroneman

Sﬁnpler (Signature) ‘ (Print Name)



SAMPLE COLLECTION RECORD

Well No. _Mw-28

@ - » GROUNDWATER

{Job No.: 2334.0218 o Client: Interstate Power Company

Location: Mason City FMGP Site "~ Date: 08-11-94
Weather Conditions: Cloudy, ~65°F

1. WATER LEVEL DATA: (from ToC)

a. Total Well Length (+TC) _36.72  (Known Meas.) ToC Elevation 1.121.32
b. Water Table Elev. (+TC) __22.58 Well Dia. 2"

~¢. Length of Water Column 14,14

2. WELL PURGING DATA:

" a. Purge Method Waterra Tubing
b. Reqmred Purge Volume (@__3 _ Well Volumes) 7 gallons
c. Field Testing: Equipment Used MLC&.&LC&MMMM_ML__
Time | Volume Removed| Temp. ("C) pH Spec. Cond. (mU/em) | Turbidity Color
11:46 - 1 gal. 15.0° 6.90 1,315 Cloudy Light reddish brown
11:55 2 14.5° 7.02 1,313 Cloudy Light reddish brown
12:03 3 14.5° 7.07 1,297 Cloudy Light reddish brown
12:09 4 14’.()° 7.09 1 ,324 ClOUdy Ligm reddisl’% brown
- 12:16 5 14.0° 7.09 1,311 Cloudy | wLign redsisti brown
12:23 6 14.0° 7.09 1,336 Cloudy Light reddish brown
12:31 7 Sample collected
|

|Sample ID #:  MW28-GW-004-081194 Chain of Custody #:

3. SAMPLE COLLECTION: Methpd Waterra Tubing :
Container Type: 1000 ml Amber Preservation: None Analysis Req.: | PAH .

4. COMMENTS:

/%_/l a/ /A-————— Randy Kroneman
San{pler (S:gnature) (Print Name)




SAMPLE COLLECTION RECORD

- » 'GROUNDWATER
: | Well No. MW-34

1Job No.: 2334.0218 _ ~ Client: Interstate Power Company
Location: Mason City FMGP Site : Date: 08-11-94
‘| Weather Conditions: Cloudy, ~75°F

11. WATER LEVEL DATA: (from ToC)

a. Total Well ‘Length (+TC) __78.48  (Known, Meas) ToC Elevation 1,117.20
b. Watcrh"l'able Elev. (+TC) _ 2317 Well Dia. 2"

c. Length of Water Column 55.31

2. WELL PURGING DATA:

a. Purge Method Waterra Tubing
b. Required Purge Volume (@_3  Well Volumes) 27 gallons
c. Field Testing: Equipment Used _Myron L Co. pH/Cond. meter. standard termometer
Time |Volume Removed| Temp. ("C) pH Spec. Cond. (mU/cm) ‘Turbidity
. 2:20 Ogal. 16.5° 7.06 608 us Cloudy
2:34 2.5 gal. 16.0° 7.23 510 us Cloudy
2:44 5.0 gal. 15.5° 7.44 480 ps Cloudy
3:07 10.0 gal. 16.0° 7.56 496 s Cloudy

18-12-94 Sample
12:20 Collected

|3. SAMPLE COLLECTION: Méthod ___ Waterra Tubing _
Container Type: 1000 ml Amber Preservation: None . Analysis Req.: - PAH
Sample ID #:  MW34-GW-004-081194 _ Chain of Custody #: |

14. COMMENTS:
Purged dry - allowed to recharge overnight

‘ /425.,/4 ,,( %————\_’ Randy Kroneman

Sa:fxpler (Si/gnature) : (Print Name)
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é

MASON CITY FMGP SITE STATIC WATER LEVEL MEASUREMENTS

~ [ TOC elev. | 11/14/1986 | 11/19/1986 | 01/05/1987 | 08/03/1987 | 12/01/1987 | 01/11/1988 | 02/22/1988 | 02/26/1988 | 08/22/1988 | 09/06/1988 | 09/16/1988 | 09/26/1588
MW-1 | 1111.37 1099.13 1099.44 1098.84 1098.57 1097.60 1097.99 1097.62 1097.62 1097.80 1097.16 1096.96 1098.34
“Mw-2 | 111063 | . 1098.67 1098.79 1098.61 1098.49 1097.27 1097.64 1097.13 1097.05 1097.05 1096.75 1096.64 1097.02
MW3 | 1109.69 1099.61 1099.25 1098.39 1098.17 1098.21 1097.52 1097.10 1097.09 1099.03 1096.92 1096.64 1098.88
MW-4 | 1109.76 1097.41 1097.49 1097.24 1097.10 1096.80 1096.99 1096.80 1096.91 1097.60 1096.54 1096.47 1096.93
_MW-5 | 1114.90 - - . . . 1098.06 1097.82 1097.93 1098.42 1098.18 1097.84 1098.41
MW6 | 1111.87 - . . - . 1098.92 1098.83 1098.93 1099.28 1099.49 1098.89 1099.71
MW-7 | 1108.18 - . - . . 1097.52 1097.08 1097.10 1098.08 1096.74 1096.55 1097.28
| MW | 1109.27 - . . - . 1093.98 1094.14 1094.10 1094.67 1093.91 1094.43 1094.82
 MW-9 | 1109.11 - - - - - 1095.57 1095.14 1095.18 1095.86 1095.74 1096.28 1096.78
[ Mw-10 | 1110.32 . - - - - - - - - - 1094.40 1094.85
_MW-11 | 1100.24 LS SR, S SN NS SR IS SR N : _oo..]|..1094.99 1 109572
MW-12 | 1100.32 - . - . - . - - - - 1094.42 1094.97
‘MW-13 | 111048 - - - - - - - - - . . -
MW-4 | 111095 | - - | - I - L - . -
MW-15 | 1106.67 - - - - - - - - . - . -
_MW-16 | 1107.05 - - - - - - 1 - - - - . N
MW-17 | 1107.46 - - - - - - - - - S . .
“MW-18 | 1107.91 - - - . . . T - - : - .
MW-19 | 110134 | - | - DU PR SNRNTS MUY WU SR S R RS L SO S
_MW-20 | 112234 - S - e . - - - - - - e
Mw-21 [ 1116.00 - - - - - - - - - - - .
MW-22 | 111665 | - . L L IR A . - e ST RSN
_MW-23 | 1111.09 - - - LR P T - - - . -
Mw-24 | 1191116 | - - IS I N R - — o : -
MW-25 | 1106.86 - - - e L N i - - e - - -
_MW-26 | 1108.74 - L AVIUNY DURTUSN Y RO - [ DU IR S L D
MW-27 | 111295 | - T SRR PR e S T e : il s - .
_Mw-28 | 1121.32 - = . - N - i - - - - ) o -
_MW-29 | 1127.47_ o T T I - . . ot
MW-30 | 1127.37 - - - - - - - - - - - -
MW-31 | 1127.66 - - - - - e - - - - - -
Mw32 | 112857 - . ISR : : g’ LA - L -
MW-33 | 110119 - ) | S W B - - - T - s -
MW34 | 111720 | - i IS N T I S P S NN SO W -
MW35 | 110866 | - R : - _- - . R T
WC-UP | 110878 | - | 1098.90 | 109860 __ Frozen - | 108661 | 109652 | 1096.90
WC-DN | 110778 | - - T e - et - -
we-bt | 111651 | - - N e . DL d - - T
WC-FD | 1115.83 - - - - - - - - - - - -




MASON CITY FMGP SITE STATIC WATER LEVEL MEASUREMENTS

Rpess

— | 10/27/1988 | 11/21/1988 | 06/16/1989 | 06/20/1969 | 04/07/1992 | 04/13/1992 | 04/16/1992 | 04/20/1992 | 05/04/1992 05/04/]_992 05/C5/1992 | 05/05/1992 | 05/05/1992
MW-1 1097.14 | 1097.41 1100.57 1100.92 1099.42 | 1100.27 1100.41 1100.36 1101.96 1101.57 110087 | 110073 1100.63
Mw-2 | 1097.05 1101.79 1102.24 1099.33 | 1099.44 1099.58 1099.90 1102.90 1101.23 1099.88 1099.75 | 1099.67
1097.93 1100.95- | 1101.00 110030 | 1100.16 | 110050 | 110047 1102.16 1101.55 1100.62 | 110046 | 1100.38
MW-4 | 109650 | 1096.74 1098.18 1098.21 1097.80 1097.83 1098.24 | 1098.37 1098.32 1098.06 1097.93 | 1097.90 1097.89
MW5 | 1097.91 1098.17 1098.09 1099.09 1099.22 1099.36 1099.64 1099.62 1099.56 1099.46 | 109!
"MW | 1097.38 1099.35 1099.80 1100.06 99.77 | 110005 | 1100.09 | 1100.30 1100.49 1100.44 1100.31
“Mw-7_ | 109667 | 1097.00 1100.51 1100.80 1099.32 1099.50 1099.90 1100.01 1101.98 1101.11 1100.36
"MW | 109480 | 1095.10 1094.68 1094.73 1095.92 1095.90 | 1096.17 1096.75 1095.75 1095.58 1095.63 5.63 .
“Mw9 | 1095.81 1096.20 1097.82 109785 | 109754 | 1097.53 1098.08 1098.20 1098.26 | 1098.00 1097.86 | 1097.82 1097.81
MW-10 | 109471 | 1095.02 | 109449 [ 109456 | 1096.30 | 109624 | 1096.29 | 109680 | 1095.98 | 109588 | 109590 | 1095.89 | 109589
MW-" 1095 41 1095.66 z = et e ‘._Iv - .7. RN SRS SRR S U T
_MW-12 | 1094.77 1095.07 : - S PO . - SANIY NS DRSNS .
MW-13 - T - R . : 109936 | 109980 | 110309 | 110071 | 109960 | 1099.57 | 1099.54
I . 1099.12 1099.96 1101.69 | 110124 | 110047 110029 | 1100.18
. . 1098.28 1098.58 1100.55 1099.72 1098.81 1098.66 1098.47
. - . 1097.07 1097.05 1097.07 1097.06 1097.06
T - __|_ 109161 1092.08 1091.40 1091.07° | 109105 | 1091.04
. ) 7108597 | 1089.35 1088.25 108837 ~1088.78 | 1088.89
- . 1094.74_ | 109478 73 | 1094727 | 109472
_ 1097.32 1096.74 1096.80 | 109673 | 1096.71 | 1096.71
. ) 1101.55 1101.88 1101.80 110164 | 110156 |
- - .,_.1_998563.. 108429 | 109581 | 109579 | 109580 | 109581 |
T . - 1100.92 1100.76 1100.46 1100.39
_ - | 109973 | "1099.84 1100.10 1100.04 1099.92 | 109990 | 1099.88
WC-UP | 1096.67 1097.00 1102.06 - ©1099.44 1099.32 | 1099.88 | 110002 | 1103.08 | 109932 | 1099.29 | 1099.29 1099.30
WCON | - . 109712 | 1097.05 | 109750 |. 1097.60 | 1097.04 | 1097.05 | 1097.04 | 1097.02 1097.03
wC-DL . . . - - - - - . . : . ;
WC-FD . - - - - - - - - - - .




MASON CITY FMGP SITE STATIC WATER LEVEL MEASUREMENTS

05/06/1992 | 05/07/1992 | 05/11/1992 | 05/12/1992 | 05/18/1992 | 05/19/1992 | 05/20/1992 | 06/09/1992 | 06/09/1992 | 06/09/1992 | 06/79/1992 | 06/10/1992 | 06/10/1992
1100.21 1100.03 1099.40 1099.29 1100.58 1100.28 1100.14 1098.56 1098.99 1099.29 1099.84 1100.82 | 1101.00
1099.43 1099.37 1099.17 1099.14 1100.92 1100.46 1100.18 1099.25 1099.49 1100.17 1101.04 110214 | 110231
1100.14 1100.04 1099.76 1099.72 | 1100.60 1100.38 1100.27 1099.15 1099.25 110018 | 1101.19 1101.61

" 1097.80 1097.74 1097.57 1097.55. | 1098.79 | 1098.46 1098.30 1097.42 1097.14 1097.76 | 1097.93 . 1098.04
1099.33 1099.26 1099.01 1098.94 | 109996 | 1099.60 | 1099.59 | 1098.69 1098.71 1098.74 1098.79 | 1098.91 | 109896
1100.10 1100.03 1099.70 1099.63 | 110041 | 1100.28 110022 | 1099.29 1099.31 109934 | 109941 | 109959 | 1099.63
1099.65 1099.51 1099.07 | 1099.02 1100.45 1100.06 1099.91 1098.73 1099.24 1099.79 110041 | 1101.22 1101.36
109566 | 1095.59 1095.39 109534 | '1097.70 | 1097.14 1096.79 1095.12 1095.28 1095.27 1095.17 109507 | 1095.08
1097.70 1097.65 1097.46 1097.46 1098.79 1098.42 | 1098.26 1097.32 1097.10 1097.75 1097.86 1098.00 1098.02
109588 | 1095.84 109559 | 1095.56 1097.75 | 1097.28 1096.99 1095.33 1095.45 1095.47 1095.38 109528 | 1095.27
109927 | 109919 | 109889 | 1098.87 | 1101.00 | 110041 | 109869 | 110096 | 110303 | 110307 | 110308 | 1103.08
1099.72 | 1099.58 1099.11 | 109908 | 110047 | 110043 | - | 1098.79 | -1098.86 | 109928 | 110023 | 1101.18 | 1101.30

| 1097.45 1097.11 1096.87 1096.60 1099.19 | 109893 | - | 1096.29 1099.07 1099.74 110041 | 110079 | 110081
109704 | 1097.02 1096.95 1096.93 | 109707 | 109713 | - | 1096.80 1096.81 | 1096.87 1096.87 | 109686 | 1096.85
109099 | 109093 | 109094 | 109130 | 109092 | 109088 | - | 109053 | 109072 | 109123 | 109141° | 109164 | 109172

108952 | "1089.88_ | 109192 | 109226 | 107236 | 107206 | - | 108223 1082.31 108243 | - 1082.52 1082.76 1082.83
1094.69 | 109467 | 109457 | 109453 | 1097.65 | 109716 | - | 109450 | 109440 | 109439 | 109440 | - 1094.42 | "1094.41

" 109668 | 109665 | 109650 | 109651 | - | - | - | 109650 | 109610 | 109651 | 1096.58 | 1096.60 | 1096.60

110136 | 1101.34 1100.99 110095 | 1101.84 w__j]_Q].Zj__ 110050 | 110047 | 110062 | 110074 | 1100982 | 1100.96

109582 | 109582 | 109565 | 109562 [ 108489 | 1088.43 | | 109541 | 109534 | 109540 | 109540 | 109537 | 1095.37

" 1100.10 | 1099.96 | 1099.49 1099.38 110035 | - 1098.95 1099.02 1099.14 1099.30 | 1099.65 | 1099.77

109977 | 1099.68 |- 1099.35 1099.26 110002 | - 1099.72 1099.77 1098.86 1098.89 1098.94 1099.03 109924 | 1099.32

1009.27 | 109926 | 1099.18 | 109920 | 110090 | 110036 | 110008 | 1099.18 | 110223 | 110309 | 110308 | 110308 | 110308

|7 1097.03 | “1097.01 | 109694 | 109695 | 109828 | 109787 | - | 109683 | 109623 | 109686 | 109686 | 109684 | 1096.84




MASON CITY FMGP SITE STATIC WATER LEVEL MEASUREMENTS

06/24/1992

12/78/1993

06/10/1992 | 06/12/1992 | 06/15/1992 | 06/16/1992 | 06/18/1992 | 06/: 06/25/1992 | 07/07/1992 | 08/21/1992 | 10/20/1992 12/13/1993 | 0172111994
MW-1 | 1101.11 1101.65 1101.87 1102.53 1102.81 1102.28 1102.22 1101.76 1102.13 1101.83 1098.31 1098.27 1098.27
Mw-2 | 110242 1102.81 1102.80 1103.39 110369 | 110295 1102.89 1102.07 1102.75 1102.47 1098.64 1098.64 1098.67
MW-3 1101.65 1101.90 | 1101.97 1103.15 110324 | 1102.19 1102.13 1101.41 1102.12 1101.68 1098.96 1098.81 1098.48
MW-4 | 1098.05 1098.07 1098.06 1099.10 1099.06 | 1098.26 1098.19 1097.82 1098.15 1098.10 1096.98 1096.88 1096.76 .
“MW-5_ | 1099.01 1099.26 1099.37 1100.00 1100.09 | 1099.91 1099.87 1099.68 1099.92 1099.72 1098.13 1098.09 1098.01
MW | 1099.69 1099.89 1100.03 1100.33 1100.76 | . 110066 | 1100.60 | 1100.24 1100.43 110012 | 109841 | 109836 | -
MW7 | 110145 1101.81 1101.85 1103.03 110342 | 1102.08 1102.01 1101.41 1102.01 1101.58 1098.27 109824 | 1098.24
MW |  1095.09 1095.05 1094.94 1096.28 1096.71 1095.49 1095.37 1094.64 1094.74 | "1094.84 109465 | 109452 | 1094.28
MW-9 | 1098.04 | 1098.09 | 1098.08 109923 | 1099.19 | 109832 | 1098.26 | 1098.02 109807 | 1097.95 | 109692 | 109686 | 1096.72
"Mw-10 | 109528 | 109521 | 109509 | 109620 | 109679 | 109573 | 109560 | 109590 | 109484 | 109494 | 109448 | 109439 | 109421
MW-11 | S SR R I : JER T . . - - -
Mw-12 - - : - SR " B R e - B RO DR I
“MW-13 | 110308 | 110307 | 110302 | 110373 | 110370 | 110312 | 110306 | 110254 | 110294 [ 110262 | 109831 | 109831 | 109831
MW-14 | 110135 | 110157 110158, | 110205 | 110229 | 110191 | 110187 | 110149 | 1101.71 1101.67_| 109829 | 109827 | 109824
MW-15 | 110082 | 1100.72 1100.64 1101.35 | 110046 | 1100.41 | 1100.10 110050 | 110001 | 109540 | 109530 | 1095.47
“MW-16 | 1096.85 1096.91 | 1096.98 1097.81 1097.39 1097.35 109691 | 1096.97 | 1096.81 Dry oy | -
“MW-17_ | 1091.75 1091.81 1091.62 1092.30 | 109158 1091.57 1091.20 1091.41 1091.76 1091.59° | 109120 | 1091.14
MW-18 | 108291 1083.80 | 108496 | 108548 | 1086.16 | 1088.63 | 108895 | 107341 | 108610 | 109494 | 109484 | 107450 | 108225
MW-19 | 1094.39 1094.44 | 109445 | 1094.71 1095.38 | 1095.27 109515 | 1094.35 | 1094.06 | 1094.46 1094.05 | - 109406 | 109379
MW-20 | 1096.61 1096.60 1096.63 1096.99 1097.45 | 109713 | 1093.25 1095.90 1096.65 109626 | 109624 | 1096.01
"Mw-21 | 1100.99 1101.15 110118 | 110158 | 1101.83 | 110181 | 110167 | 1101.16 1101.52 | 110201 | 1099.65 | 109959 | -
Mw-22 | 109536 | 1095.29 1095.14 109510 | 109570 | 109575 | 109574 | 1091.81 | 1095.03 | 109559 | 109457 | 109457 | -
"MW-23 | 1099.88 | - 1100.44 1100.65 1101.34 1101.61 1101.40 1101.35 1100.93 1101.24 110093 | 1098.36 109829 | -
“MW-24 | 1099.38 1099.74 1099.89 1100.33 1100.57 1100.63 1100.60 110036 | 110059 | 1100.44 109822 | 109817
MW-25 - . I R SRR AU AT : 109063 | 1090.34 _
Mwa2s | - I - - - - - - 1098.74 1098.58
“TMw-27 T - - - - N - - 1098.06
N - - R - 1101.18
- R - : - ] | 109048
I T - . 1090.84
"""""""""""""" - R . - 1091.20 | 109097 | 1090.37
I R - |t | 109035 | 109008 | 1089.08
Sl R TURU IO UL ISR N ez 2]..1090.24 ] 109C ..1089.07
“Titos07 | 110307 | 110306 | 110381 | 110382 | 110316 | 110310 | 110259 | 110294 | 110265 | - e  Frozen
109683 | 109681 | 109674 | 1097.92 | 1097.88 | 1097.02_| 109654 | 109670 : - Frozen




MASON CITY FMGP SITE STATIC WATER LEVEL MEASUREMENTS

. 02/28/1994 | 06/02/1994 | 06/10/1994 | 06/20/1994 | 07/05/1994 | 07/15/1994
MW-1 | 1098.70 1100.49 1101.66 1101.06 1101.94 1101.81
MW-2 | 1098.94 1100.61 1102.20 1101.26 1102.60 1102.33
Mw-3 | 1098.68 1100.30 1101.44 1101.23 1101.81 110157
Mw4 | 1097.10 1097.69 1097.91 1098.55 1098.09 1098.55
MW-5 | 109831 1099.36 1099.59 1099.97 1099.95 1100.25
MW6 | 1098.61 1100.02 1100.33 1100.41 1100.81 1100.93
MW-7 | 1098.60 1100.15 1101.25 1101.46 1101.64 1101.37
"MW-8_| 109465 1094.87 | 1094.81 1095.72 1095.35 1096.21
MW-9 | 1097.03 1097.46 1097.65 1098.23 | 1097.87 1098.33

“MW-10 | 109452 | 1094.91 1094.78 1095.69 1095.58 1096.44
MW-11 - - - - - -
_Mw-12 - : - - - -
"MW-13 | 1098.84 1100.38 1102.28 110148 | 1102.69 1102.25
MW-14 | 1098.73 110033 | 1101.52 1100.89 1101.80 1101.65
_MW-15 - 71099.54 1101.08 110078 | 1101.01 1099.98
_MW-16 Dry oy | Dy Dry 1096.47 1096.36
“MW-17_ | 1091.15 1091.85 | 109229 1092.80 1093.39 1093.29
“MW-18 | 108667 | 1095.70 1095.86 1096.27 1097.80 1098.41
“MW-19 | 1093.98 1094.10 1094.01 1095.02 1094.42 1095.01
“MW-20 | 1096.24 1096.46 1096.43 1097.40 1096.71 1097.52
Mw21 | - 1910152 | 110175 | 110208 | 110243 | 110255
Mw-22 | 109446 | 109495 | 1094.77 1095.09 1095.77 1096.16
MW-23 | 109859 | 1100.16 1100.82 1100.79 1101.14 1101.17
“MW-24 | 1098.41 1099.91 | 110022 110033 | 1100.49 1100.62
“MW-25 | 109020 | 1094.80 | 109362 | 1094.22 1099.81 1099.80
MW-26 | 1098.77 1100.65 1100.97 110164 | 1101.25 110123
MW-27 | 109872 | 10 110097 | 1100.33 1101.25 1101.01
| 110152 | 110135 | 1101.88 1101.80
1109.71_ | 1109.78 1109.57 1109.96
110421 | 1104.19 1104.64 1104.89
| 109789 | 109672 | 109781 | 1103.58 1103.75
) | 110062 | 110056 | 110067 | 1101.09 1101.23
109717 | 109572 | 109525 | >1101.19 | >1101.19
Mw34 | 1089.86 | 109425 | 109320 | 109358 | 109921 | 1098.89
Mw-35 | 1089.86 | 109390 | 109290 | 109336 | 1098.43 | 1098.12
wc-up 110062 | 110229 | 110142 | 1 _| 10228
WC-DN _1096.77 | 109669 | 1097:56 | 109 109762
wc-oL 10063 | 110231 | - - 1102.26
WC-FD - 1100.61 1102.28 - - 1102.25




APPENDIX L



. _TABLEL-6
SAMPLE HOLDING TIME SUMMARY
ACID EXTRACTABLE AND PAH COMPOUNDS
. Date Acid Ext. | Holding Time | Acld Analysls | HoldingTime | PAHExt. | HoldingTime | PAH Analysis | Holding Time.
Sample Sampled Date Max=14d _Date Max=40d Date Max=14d _Date Max=40d

Soll: :

DPO1-SL-000 11/05/1993 Analysis Not Requested 11/11/1993 6 11/19/1993 14
DP02-SL-000 11/15/1993) Analysls Not Requested Analysis Not Requested
DPO3-SL-001 11/16/1993 Analysis Not Requested Analysis Not Requested
MW?27-SL-003 11/05/1993 Analysis Not Requested 11/11/1993 6 11/19/1993 14
MW27-SL-003MS 11/05/1993 Analysis Not Requested 11/11/1993 6 11/19/1993 14
MW27-SL-003MSD  11/05/1993 Analysis Not Requested 11/11/1993 6 11/19/1993 14
MW28-SL-003 1171171993 Analysis Not Requested 12/06/1993 25 12/09/1993 28
MW32-SL-002 11/18/1993 Analysis Not Requested 12/06/1993 18 12/09/1993 21
MW32-SL-802 11/18/1993 Analysis Not Requested 11/23/1993 5 12/03/1993 15
SBFF-SL-001 11/04/1993 Analysis Not Requested 11/11/1993 6 11/19/1993 15
SBFF-SL-003 11/05/1993 Analysis Not Requested 11/11/1993 6 12/03/1993 28
SBFF-SL-803 11/05/1993 Analysis Not Requested 11/11/1993 6 11/19/1993 14
SBGG-SL-006 11/23/1993 Analysis Not Requested 11/29/1993 6 12/03/1993 10
SBHH-SL-001 11/23/1993 Analysls Not Requested Analysis Not Requested
SBHH-SL-004 11/23/1993 Analysls Not Requested Analysis Not Requested
SBHH-SL-006 11/23/1993 "~ Analysis Not Requested Analysis Not Requested

SBiI-SL-001 11/23/1993 Analysls Not Requested Analysis Not Requested

SBII-SL-005 11/23/1993 Analysls Not Requested Analysis Not Requested

SBH-SL-006 11/23/1993 Analysis Not Requested Analysis Not Requested

SBJJ-SL-001 11/05/1993 Analysis Not Requested Analysis Not Requested

SBKK-SL-001 11/15/1993 Analysis Not Requested Analysis Not Requested
SBKK-SL-002 11/15/1993 Analysis Not Requested Analysis Not Requested
Groundwater:

DPO1-GW-003 12/14/1993] 12/16/1993 2 12/21/1993 7 12/17/1993 3 01/12/1994 29
DP02-GW-003 12/16/1993 Analysis Not Requested 12/20/1993 4 01/12/1994 27
DPO3-GW-003 12/17/1993 Analysis Not Requested 12/21/1993 4 01/24/1994 38
-MWO01-GW-003 12/15/1993 Analysis Not Requested 12/17/1993 2 01/12/1994 28

. MWO02-GW-003 12/16/1993 Analysls Not Requested 12/20/1993 4 01/24/1994 39
- 09/30/1994
8:41 AM Page 1 of 3




. TABLE L-6
SAMPLE HOLDING TIME SUMMARY
ACID EXTRACTABLE AND PAH COMPOUNDS
' Date Acid Ext. | Holding Time | Acid Analysis | HoldingTime | PAHExt. | Holding Time | PAH Analysls { Holding Time
Sample | Sampled | Date Max=14d Date Max=40d Date Max=14d Date Max=40d
MWO03-GW-003 12/17/1993 Analysis Not Requested 12/21/1993 4 01/20/1994 34
MW04-GW-003 12/15/1993 Analysis Not Requested 12/17/1993 2 01/12/1994 28
MWO05-GW-003 12/15/1993 Analysis Not Requested 12/17/1993 2 01/12/1994 28
MWO06-GW-003 12/17/1993 Analysls Not Requested 12/21/1993 4 01/12/1994 26
MWO6-GW-003MS  12/17/1993 Analysis Not Requested 12/21/1993 4 01/12/1994 26
MWO06-GW-003MSD  12/17/1993 Analysis Not Requested 112/21/1993 4 01/12/1994 26
MWO07-GW-003 12/17/1993 "~ Analysis Not Requested 12/21/1993 4 01/12/1994 26
MWO08B-GW-003 12/16/1993 Analysis Not Requested 12/20/1993 4 01/12/1994 27
MWG09-GW-003 12/16/1993 Analysis Not Requested 12/20/1993 4 01/12/1994 27
MWI10-GW-003 12/16/1993 Analysis Not Requested 12/20/1993 4 01/12/1994 27
- MWI10-GW-003MS  12/16/1993 Analysis Not Requested 12/22/1993 6 01/05/1994 20
MWI10-GW-003MSD  12/16/1993 Analysis Not Requested 12/22/1993 6 01/05/1994 20
MW13-GW-003 12/16/1993 Analysis Not Requested 12/20/1993 4 01/20/1994 35
MW14-GW-003 12/17/1993 Analysis Not Requested 12/21/1993 4 01/12/1994 26
MW15-GW-003 12/17/1993 Analysis Not Requested 12/21/1993 4 01/12/1994 26
MW17-GW-003 12/17/1993 Analysis Not Requested 12/21/1993 4 01/20/1994 34
MW18-GW-003 12/16/1993 Analysis Not Requested 12/20/1993 4 01/12/1994 27
MW18-GW-803 12/16/1993 Analysis Not Requested 12/20/1993 4 01/12/1994 27
MW19-GW-003 12/15/1993 Analysis Not Requested 12/17/1993 . 2 01/12/1994 28
MW20-GW-003 12/15/1993 Analysls Not Requested 12/17/1993 2 01/12/1994 28
MW21-GW-003 12/15/1993 Analysis Not Requested 12/17/1993 2 01/12/1994 28
MW22-GW-003 12/17/1993 Analysls Not Requested 12/21/1993 4 01/12/1994 26
MW23-GW-003 12/17/1993 Analysis Not Requested 12/21/1993 4 01/12/1994 26
MWwW24-GW-003 12/15/1993 Analysis Not Requested 12/17/1993 2 01/12/1994 28
MW25-GW-003 12/14/1993112/16/1993 2 12/21/1993 7 12/17/1993 3 01/12/1994 29
MW25-GW-003MS - 12/14/1993[12/16/1993 2 12/21/1993 7 12/17/1993 3 01/12/1994 29
MW25-GW-003MSD  12/14/1993] 12/16/1993 2 12/21/1993 7 12/17/1993 3 01/12/1994 29
MW25-GW-004 08/11/1994 Analysis Not Requested 08/18/1994 7 08/22/1994 11
MW26-GW-003 12/15/1993] 12/20/1993 5 01/05/1994 21 - 1 12/17/1993 2 01/12/1994 28
MW27-GW-003: 12/15/1993| 12/20/1993 5 01/05/1994 21 112/17/1993 2 01/12/1994 28
09/30/1994
8:41 AM Page 2 of 3




TABLE L-6

SAMPLE HOLDING TIME SUMMARY

ACID EXTRACTABLE AND PAH COMPOUNDS

PAH Ext.

Holding Time

: Date Acid Ext. | Holding Time |{ Acld Analysis | Holding Time PAH Analysis | Holding Time

Sample Sampled Date Max=14d Date Max=40d Date Max=14d Date Max=40d
MW28-GW-003 12/16/1993112/21/1993 5 01/06/1994 21 12/20/1993 4 01/12/1994 27
MW28-GW-004 08/11/1994 Analysls Not Requested 08/18/1994 7 08/22/1994 1
MW30-GW-003 12/17/1993112/21/1993 4 01/06/1994 20 12/21/1993 4 01/12/1994 26
MW31-GW-003 12/14/1993112/16/1993 2 12/21/1993 7 12/17/1993 3 01/12/1994 29
MW32-GW-003 12/21/1993}12/27/1993 6 01/06/1994 16 12/22/1993 1 01/12/1993 22
MW33-GW-003 12/14/1993§12/16/1993 2 12/21/1993 7 12/17/1993 3 01/12/1994 29
MW34-GW-003 12/15/1993]112/20/1993 5 01/05/1994 21 12/17/1993 2 01/12/1994 28
MW34-GW-004 08/12/1994 Analysis Not Requested 08/18/1994 6 08/22/1994 10
MW35-GW-003 12/16/1993]12/21/1993 5 01/06/1994 21 12/20/1993 4 01/12/1994 27
NOTE: i

Maximum holding time before extraction of water samples for acld extractable organic compounds Is 7 days from sampling date.

09/30/1994
8:41 AM

Page 3 of 3
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ANALYTICAL REPORT

Report To: Mr. Randy Kroneman

Montgomery Watson Americas
11107 Aurora Avenue
DesMoines, IA 50322

Project: Interstate Power

Section One

e e - — o ———— — ———————————————— > e =]

NET Job Number: 94.02534

National Environmental Testing

NET Atlantic, Inc.
Cambridge Division
12 Oak Park
Bedford, MA 01730

Massachusetts Certification Number
M MA023



Section 1. Report Front

1A.
1B.
1c.

1D.
1E.
1F.

- Section 2. HPLC

TABLE OF CONTENTS
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M\ ATIONAL
F1 ENVIRONMENTAL

iﬁ o TESTING, INC.

Cambridge Division
12 Oak Park
Bedford, MA 01730
Tel: (617) 275-3535
Fax: (617) 275-7411

September 1, 1994

"Mr. Randy Kroneman

Montgomery Watson Americas

11107 Aurora Avenue

DesMoines,

RE:

IA 50322

Interstate Power

HPLC Project

Dear Mr. Randy Kroneman:

Enclosed please flnd the results of the chemical analyses performed
by NET Cambridge Division for the Interstate Power HPLC project,
NET job number 94.02534.

below:

NET JOB NUMBER: 94.02534

SAMPLE
10

MW25-GW-004-081194
#M28-GW-004-081194
#MW34-GW-004-081194

108278

108279
108280

08/11/1994

68/11/71994

08/11/1994

TIME DATE

TAKEN REC'D MATRIX
12:32 08/13/19%94 GROUND WATER
12:33 08/13/1994 GROUND WATER
12:20 08/13/1994 GROUND WATER

This narratlve addresses all comments for all samples as listed

/000 %



NATIONAL ' - Cambridge Division

12 Oak Park

ENVIRONMENTAL Bedford, MA 01730

Tel: (617)275-3535 -

o TESTING, |NC | :  Fax (617) 275-7411

All laboratory comments for the data packages have been
summarized in the following tables:

Sample Receipt and Login . TABLE 1
HPLC Organics Analyses : TABLE 2
Volatile Organics Analyses No Analyses Requested

- Semi-Volatile Organlcs Analyses No Analyses Requested
Pest1c1de/PCB Organics Analyses No Analyses Requested
Herbicides Analyses No Analyses Requested
General Chemistry Analyses No Analyses Requested

These narrative tables are also enclosed with each data package
section.

Please find enclosed a diskette of the results for this case.

. Thank you for this opportunlty to be of service to you.  Please
’ do not hesitate to call or write if you have any questions or
require further information.

Slncerely

/ [/g’/z/ 127974 é/

Alison P. ‘Darrow
Project Manager

enclosures

10602



- LOGIN AND SAMPLE RECEIPT SUMMARY
' 94.02534 | |

No comments are necessary.

1000



TABLE 2 | .
HPLC ORGANICS NARRATIVE SUMIVIARY
| 94.02534

GENERAL COMMENTS: Compound callbratlon was performed by 1linear
regression. The calibration report is contained in the Standards
Data (7C) section. A dilution was required for sample MW28 (NET
ID 108279 1:2 dilution) to bring several compounds into 1linear
range. Both analyses are reported.

BURROGATES: All sample surrogate recoveries were within the
~advisory limits. :

MATRIX 8PIKE/HATRIX S8PIKE DUPLICATE(S): The 1laboratory was
unable to perform a matrix spike/matrix spike duplicate due to
limited sample volume. A Laboratory control sample (splked
blank) was extracted and analyzed and found to be within the
advisory 11m1ts.

BLANKS: Ana1y51s dates for all method blanks and associated

samples are summarized on Form(s) 4C. No PAH compounds were
detected above the Method Detection Limits. ‘

nbLDIﬁG TIMES: All samples were extracted and analyzed within
the holding times specified for the methods used.

“INITIAL CALIBRATIONS: All initial calibration acceptance
criteria were met.

CONTINUING CALIBRATIONS: All continuing calibration standards
were acceptable.

/0005



-l!eport Date: ‘ 0970171994

+

oo . . . : : ]
Report To: . X . . Reported By: - |

. Mr. Randy Kroneman : National Envirormental Testing |
Montgomery Watson Americas ° . ~ NET Atlantic, Incorporated |

11107 Aurora Averue . Cambridge Division |
DesMoines, 1A 50322 12 Oak Park |

: Bedford, MA 01730 |

|

decccocrcrrrcrrecen s c ettt nctataccncect et ennnareasestcscacanatestereeasnesnacsonsananacaaa +

NET C_!ambri dge Division

ANALYTICAL REPORT

NET Job Number: 94.02534
Project: Interstate Power A NET Client No: 55500
*P.O; No: 2334.0210 ‘ ' “Collected By: CLIENT Shiphed Via: FEDEX
'Job Description: HPLC Project ' _ Airbill No: 8819868492

This report has been approved and certified for release by the following staff. Please feel free to call the NET

‘Project Manager at 617-275

=3535 with any questions or comments.

/

9%
: iadat J//z/é/ 7/&440

s
SNy ilay
e .
Alison P. Darrow . Report prepared by
NET Project Manager - NET Reports Group

Analytical data for the following samples are included in this data report.

SAMPLE NET DATE TIME DATE
10 10 TAKEN TAKEN REC'D MATRIX
_ MW25-GW-004-081194 108278 0871171994 12:32 0871371994 GROUND WATER
MW28-GW-004-081194 _ 108279 08/11/1994 12:33 08/13/1994 GROUND WATER
MW34-GW-004-081194 108280 08/11/1994 12:20 08/13/1994 - GROUND WATER

10006



TIONAL CHAIN OF CUSTODY F@)ORD | 7o @
VIRONMENTAL COMPANY Qm#@m&‘? Warzeaa REPORT TO: ' :
o TESTING, INC. ‘ .

ADDRESS MQ_MM;_LA&.

PHONE 75 -2839-083 o FAX €7 S~ INVOICE TO:

PROJECT NAME/LOCATlONM_BAmm_Alm_Gw PO. NO.

PROJECT NUMBER __2.27%, cara
PROJECT MANAGER _&é__#aum NET QUOTE NO.

SAMPLED,BY
(PRINT NAMé éIGNATURE g :: [ (1
(PRINT NAME) - SIGNATURE
#and Ty
Conlamars
(]
COMMENTS
5‘7,1 (2:32 (MW 285~ GWi- o ly- O B/ Y% Lo| ¥ 2|2
Y l2:33\Mw28-aw=- 0ok - 08,/ il B 2|2
% 2 122 AMWIY- G- coy- 08/ |0 ]% g2
CONDITION OF SAMPLE:  BOTTLES INTACT? YES/NO COC SEALS PRESENT AND INTACT? YES / NO TEMPERATURE UPON RECEIPT:
FIELD FILTERED? YES/NO VOLATILES FREE OF HEADSPACE? YES / NO NOTE: ToREE KRG B}HZH AFF?éP YORN E]
SAMPLE REMAINDER DISPOSAL:  RETURN SAMPLE REMAINDER TO CLIENT VIA DISPOSAL OF SAMPLE REMAINDERS. :
| REQUEST NET TO DISPOSE OF ALL SAMPLE REMAINDERS DATE _.
L.RELINQUISHED BY: - DATEMIME RECEIVED BY: REUNOU SHED BY: DATE/TIME 775%0 FORNET M %{6{‘
] . '
o | Watp) 2:00 | Fodloy K616 CEYG | Ted ex SBI (99§ y6d dzz 11200 Ml

ETHOO OF SHIPMENT REMARKS:




C -

- The

ORGANIC FLAGS AND SAMPLE SUFFIXES

following qualifiers have been used for reporting results:

‘The "B" flag indicates that the analyte was found in the

associated blank as well as in the sample.

The "E" flag indentifies compound concentrations that exceed
the calibration range of the GC/MS instrument. For Benzo (b)
and Benzo (k) Flouranthene, the calibration range of each
peak will be considered separately. Ortho, para, and meta
Xylene are antified as two peaks, the calibration range of
each peak will be considered separately.

If a sample is re-analyzed due to high concentratlons and
both the or1g1na1 analysis and re-ana1y51s have been
reported, the diluted analysis will have the "DL" suffix.
All concentration values reported for the diluted analysis
will be flagged with a "D".

. The "y flag indicates that the compound was analyzed for but

not detected. The reported "U" value is the detection limit
for the given compound. The value is corrected for
dilution and for percent moisture. -

The "J" flag indicates an estimated value. The flag is used
for tentatively identified compounds where a 1:1 response is
assumed, or when the mass spectral or chromatographic data
1nd1cate the presence of a compound that meets the
identification criteria but the antitated value is less
than the method quantitation limit.

The "P" flag indicates that the quantitated value of a
target pesticide/PCB differs by more than 25% on the two GC
columns that were reported.

Compound values that are flagged with a "Y" have been edited
on our RTE/MS data systen.

Compound values that are flagged with a "X" have been edited
on our Foremaster data reporting system.

This flag applles to pestlcide or GC parameters where the
identification has been confirmed by GC/MS.

following sample suffixes have been used:

XXXXX = sample number

XXXXXMS = matrix splke sample

XXXXXMSD = matrix spike duplicate sample

XXXXXRE = re-analyzed sample

XXXXXDL = sample analyzed at a secondary dllutlon

J0008



o HPLC ANALYSIS
EPA CLP 3/90 Deliverables Inventory

Project Name: Montgomery Watson Interstate Power Proiject

NET Job Numbers:_94.02534

FD Number: 02534

ITEM ' PAGE

2. HPLC Organics Data _2 0000

2A. QC Summary -Forms I1XI, III, IV, V -2 0001

2B. Sample Data -Forms I, Ib, Raw Data 2 0007

2C. Standards Data -Forms VI, VII, VIII, Raw Data 2 0032

- , Raw OC Data ‘
20%% Blank Data -Form I, Ib, Raw Data 2 0111

2D4. LCS Spike -Form I, Raw Data 2 0117

2D4. Matrix Spike Duplicate - Form I, Raw Data NR

10009
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1‘ l “l  LABORATORY DATA CONSULTANTS, INC.

7750 El Camino Real, Suite 2C, Carlsbad, CA 92009 Phone: 619:634-0437 Fax: 619.634-0439

bbbbbhhbihl

LDC# 1377A

Montgomery Watson . September 28, 1994
11107 Aurora Avenue _

Des Moines, IA 50322

Attn: Mr. Randy Kroneman -

SUBJECT: Interstate Power Company, Data Validation

On September 9, 1994 one data package containing a laboratory report and data
deliverables were received by Laboratory Data Consultants, Inc. from Montgomery

‘Watson for data validation. The data packages were generated by NET Bedford MA.

Enclosed are the final validation reports for the fractions listed below.

LDC Project # 1377:

SDG # Fraction

94.02534** Polynuclear Aromatic Hydrocarbons

~ ** Indicates SDG underwent EPA Level IV review.

The following is a list of the analysés performed and the method used for
analyses:

- Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 8310)

The analyses were validated using the following documents, as appllcable to each
method:

- USEPA, National Functional Guidelines for Evaluatlng Organic Analyses
Draft June 1991.

The data validators did utilize their professional judgement when evaluating the
data to achieve the most complete and accurate assessment of the data.



TIXXXX]

1 I'L. “ .‘ ﬂ‘ s ' -

The data'pack'ages were reviewed according to the above stated validation procedures.

Sincerely, R |

 Beth A. Lantz
Staff Ch_emist

Richard M. Amano
President/Principal Chemist



DATE | DATE
e SDG# |REC'D | DUE

Matrix: Water/Soll -~ i
A | 94.02534 | 99-94 [10-7-94

Total 4lo] o o lolo|lo]lJ]ojJo|lo]o|ol]lojo]Jo]lo]Jojolo]o|ojo|o]jo]o]|o]jOo]OojOojOojoO OO }O]O}O

Shaded colls Indicate EPA Laval IV validation (nll other cells are EPA Level Il validation) 1377ST.MM



LDC Report# 1377A9

Labbratory Data Cohsultants, Inc.
Data Validation Report

Project/Site Name: | Interstate Power Company
Collection ﬁate: August 11, 1994
LDC Report Date: September 28, 1994
‘Matrix: : Water

- Parameters: Polynuclear Aromatic Hydrocarboné
Laboratory: - NET, Bedford

Sample Delivery Group (SDG): 94.02534**

Sample Numbers:

MW25-GW-004-081194
MW28-GW-004-081194
MW28-GW-004-081194DL
MW34-GW-004-081194

** Indicates SDG underwent EPA Level |V review.



Introduction
kThis data review covers 4 water samples listed on the cover sheet including dilutions
. and reanalysis as applicable. The analyses were per EPA SW 846 Method 8310 for
Polynuclear Aromatic Hydrocarbons.
" This review follows a modified outline of the EPA Functional Guidelines for Organic
Data Review (Revised, June 1991) as there are no current guidelines for EPA SW 846
Method 8310. The modifications were based on EPA SW 846 Method 8310.
A table summarizing all data qualification flags is provided at the end of this report.

Blank results are summarized in Section lll.

Field duplicates are summarized in Section VIil.



‘,l. Technical Holding Times

All technical holding time requirements were met.

Il. Calibration

a. Initial Calibration

Initial calibration of analytes was performed as required by EPA SW 846 Method 8310.

A curve fit, based on the initial calibration, was established for quantitation. The
coefficient of determination (r’) was greater than or equal to 0.990.

Retention time windows were established according to the method and were within
validation criteria with the following exceptions:

Sample . Compound Finding Criteria Flag AorP
All samples in SDG All TCL compounds Retertion time windows | Retention time None P
94.02534. incorrectly established. windows to be

established according
to the method.

b. Calibration Verification
Calibration verification was performed at required frequencies.

The relative percent difference (RPD) of amount in continuing standard mixtures were
within the 15% QC limits.

Retention times (RT) of all compounds in the calibration standards were evaluated as
acceptable.

n. Blanks

Method blank analyses were performed for each matrix and at the required frequencies.
No polynuclear aromatic hydrocarbon contaminants were found in the method blanks.

IV. Accuracy and Precision Data
a. Surrogate Recovery

Surrogates were added to the samples as required by the method All surrogate
recoveries were within QC limits.



b. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there was insufficient sample volume for analysis.

c. Laboratory Control Samples

Laboratory control samples were analyzed for each matrix and at the required

frequencies. Percent recoveries were within QC limits.

V. Target Compound Identification

All target compound identifications were within validation criteria.

VI. Compound Quantitation and CRQLS

All compound quantitation and CRQLs were within validation criteria with the following

exceptions:
. Reported Recalculated
Sample Compound Concentration Concentration Flag AorP’
MW28-GW-004-081184 | Dibenz(a h)anthracene 0.144 ug/L 0.122 ug/L J P

Vil. System Performance

The system performance was acceptable.

VIll. Overall Assessment of Data

Data flags are summarized at the end of this report.

IX. Field Duplicates

No field duplicates were identiﬁéd in this SDG.

X. Field Blanks

No field blanks were identified in this SDG.



Interstate Power Company
Polynuclear Aromatic Hydrocarbons -Data Qualmcatlon Summary SDG 94.02534**

SDG ' Sample Compound . » Flag AorP ‘Reason

94.02534 | MW25-GW-004-081194 All TCL compounds None P Initial calibration (RT) -
E | MW28-GW-004-081194

MW28-GW-004-081194DL
MW34-GW-004-081194

94.02534 MW28-GW-04-081184 Dibenz(a,h)anthracene ) J ' P | Compound quantitation '
| and CRQLs

Interstate Power Company '
Polynuclear Aromatic Hydrocarbons Laboratory Blank Data Qualification Summary
- SDG 94.02534**

‘No Laboratory Blank Data Qualified |n this SDG



soas @ea0534
LDC#  1377A9

POLYNUCLEAR AROMATIC H\.OCARBONS DATA QUALIFICATION

Compound

MW25-GW-004-081194

MW28-GW004-081184 IMW28-GW—OO4-081 184DL

MW34-GW-004-081194

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Acethracene

Fluoranthene

Pyrene

Benzo(a)anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

indeno(t.2,3-cd)pyrene

Dibenz(a,h)anthracene

Benzo(g,h,i)perylene




LDC #:___1377A9 VALIDATION COMPLETENESS WORKSHEET Date:_7/18/7¢

SDG #:__ 94.02534 X _EPA Level IV __ _NEESA Level D Page:_/ of
boratory: _NET, Bedford : Reviewer:_472ZH
) 2nd Reviewer:_ &—

.THOD: GC Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 8310)

The samples listed below were reVIewed for each of the following validation areas. Validation findings are noted in
attached validation findings worksheets. :

Validation Area » . Comments
1. | Technical holding times ’ A’ . |Sampling dates: 8/ 7 / 77‘
fla | intial calibration B0 N
fib. | Calibretion verification Q\ | 4
m. |Bianks A
IVa. | Surrogate recovery A
1b. | Matrix spike/Matrix spike duplicetes U
Ve. Laborafory control samples A
V. | Target compound identification @ )
V1. .} Compound Quantitation and CRQLs S \,.)
4l wil. | System Performance A’
-l vin. | overall assessment of deta A
.‘X. Field duplicates [\;’
Kl X. | Field blanks N
Note: A = Acceptable ~ ND = No compounds detected D = Duplicate
N = Not provided/applicabie R = Rinsate TB = Trip blank
SW = See worksheet FB = Field biank EB = Equipment blank
Validated Samples:

1 {Mwscwoososites A In ‘ | 21
2 | Mw28-GW-004-081194 12 2
43 | MW28-GW-004-081194DL 13 - 23

4 | MW34-GW-004-081194 14 : 24
s | PPikogis - |1s : B P

6 ' 16 26

7 117 : | 27
e | 18 28
e ’ 19 29

10 20 V 30

PAH.IV



ADC #.__1377A9 VALIDATION FINDINGS WORKSHEET
SDG #: 11, p2534 | Technical Holding Times

r gaircled dates have exceeded the technical holding times.

Page: of /

Reviewer: ; iE ~+

2nd Reviewer: Z—

METHOD: __ GC_“"HPLC (EPA SWB 46  Method 8310

ﬂ« ' Sample ID Matrix Preserved Snmpling Date Extraction date

Analysis date ~ Qualifier

pisker | M | §-0-9¢ | 8-15-9¢

§-22-9¢ | No Q!

{

|

]

Tt

~& ol |-

% -+

TECHNICAL HOLDING TIME CRITERIA

VOLATILES:  Water unpreserved: . Aromatic within 7 days, non-aromatic within 14 days of sample collection.

Water preserved: Both within 14 days of sample collection.

Soils: Both within 14 days of sample collection.
‘ACTABLES

Water: Extracted within 7 days, analyzed within 40 days.

Sail: Extracted within 14 days, analyzed within 40 days.

HT.GC




LDC #:_y 57 gd 9 VALIDATION FINT g&S WORKSHEET , CF jf;._/_of )
SDG #:_4 3t Initial C\@Pation Re A1

METHOD: __ G _“ Hpic (epaSWB 46
;?53 see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A",
N JN/A
/N

| N/A

M?tLOJ 8310 , ' . | 2nd Re’vnmver? £

Were the retention time windows properly established for all standards? -
Were the correct number of standards run in the initial calibration? .
" Was a linear fit used for evaluation? If yes, the acceptance criteria for each compound is %RSD less than or equal to 20.0%.

N N/A '
N/A +2+ Was a curve fit used for evaluation? If yes, what was the acceptance criteria used for evaluation? 2 0.9
Y)N_N/A Did the initial calibration meet the acceptance criteria? .
Level IV Only ’ ‘ .
&N NA Were the calibration factor and linearity results recalculated for selected compounds? (Please see Initial Calibration calculation verification worksheet.)
N_N/A Were the calibration factor and linearity reported results within 10.0% of the recalculated results?
# Date Standard ID “Column / Detector | Compound Finding Auoclalod Samples . Qualmclatlon: “ '
- A7 wendowdS | ot establsted derorlina AU 57/« prove [ £
£t S BYL efrod dndo. Y e lHhod Hans v /
_ 4 st Cﬂq/uaf(x 7 Yo agads 7_brackhn
Stels, U
) e "1
A D. Comments B
B. E.
C. F.

INICAL.GC )
. ~ .
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LDC #: 1'3’,.1_ P _(of_/.

| VALIDATION FIND,?. WORKSHEET
SOG #: 94.02 53¢ Initial Calibration CalCulation Verification Revie..o1._AZ(*

2nd Reviewer:_/——

e \l..l t "I t“

tleihod 6310
METHOD: __ GC __ HPLC (EPA_" )

The _'/ coefficient olf determination (r) ___ Correlation coefficient (r) value for a / (neav "(5{7‘(55(5&‘ curve fit was recalculated for

| &cgq@g 14 ﬂlmhz

Seut (x) (v)
Standard ’ Recalculated Reported "
Calibration Amount Area 2 P
Date Column Compound Standard g (] mb) ‘ (") () I
Point 1 /0. 0 ; 159¢plo
' Point 2 7.5 ! 1:;-;;@5%&_ .
9}17/41{ uv ACC-W*,}L‘L/“—M Point 3 2.0 2,5 504 O.494¢¢2 O TT7 9L/
Point 4 /1.0 /55’56‘, ‘
‘\ R P #4200
Point 1 /.00 /228974
Fluor. : Point 2 0.75 13590747 : '
Plyren: pom o0 | _apasey | b.497908s | O77 77095
Point 4 0.10 /§5/135/
W .05 12g/1 7
¢ | 000 ¥8522

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do_not agree within 10.0% of the

recalculated results.

INICL.C.GCR



LDC #:_y 2 g VALIDATION FINT g88S WORKSHEET [ g of_/
SDG #:_9" t_‘f Continuind@Rlibration Re' GL@M

S-W8 4‘6 Methgd 8310 ' : , } 2nd Reviewer:__.~

METHOD: __GC Y HPLC (EPA

Please see qualifications below for all questlons answered “N". Not applical ‘)uestions are identified as "N/A".
What type of continuing calibration calculation was performed? ___%D or _RPD
N _N/A Were continuing calibration standards analyzed at the requued frequencies?
N {1@ Were the retention times for all calibrated compounds’ within their respective acceptance windows? VEPATe DALY
AN - Did the continuing calibration standards meet the %D / RPD validation criteria of <15.0%?
Level IV Only '
N/A Were the percent difference (%D) results recalculated for selected compounds? (Please see Continuing Calibration Results Verification worksheet.)
N_N/A Were the (%D) reported resuits within 10.0% of the recalculated results?

# Date Slaﬁdavd iD Column / Detector Compound (Ll’l‘n?t/sn: .'?.0) RT (Limits) Assoclated Samples Qualifications I*
( ) v .
{ )
( -)
( )
( )
( )
{ )
( )
( )
( )
! )
( )
( )
( )
IL
{ )
( )
( )
( )
( )
( )
( ) i
A D G. J M
B E H. K o
c F ). L P

CONCAL.GC



LoC #:_[2 ,‘ ' VALIDATION FINL {5 WORKSHEET - @)L
SDG #:__ 94 .0L5%¢ Continuing Calibration Results Verification Reviewer: A2 (7
: ' 2nd Reviewer:_ 4

cw846 Method 8310

METHOD: __ GC _\ HPLC (EPA )
The continuing calibration percent difference (%D) values were recalculated for M\f (/«_b‘, ad P\,\‘ LA using the following calculation:
. ) o ,t" .
Percent difference (%D) = 100 * (N - C)/N Where: N =.Mmitier-Catibration Factor— W” N""" 4 M‘f’"“‘i—/
C = Calibretion Factor from Continuing Verfication Standard f€4¢ cafeubote Qenound” -

‘I Recalculated Reported

Calibration Dx /c 4 )v/

Standard 1D Date/Time Column—y .l Compound c N %D %D

: ; , 4,980 S, 000 . ‘ .

oo cze 5’/:.1/9{ 17:08 uv ﬁComa?HW ‘ 0. 40 0. %0
v L Flaor., Pb}rau_ 0,570 2.500 2.00 - 2,08

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the
recalculated results.

CONCLC.GC



we #:.._ @9 vaLipaioN FINL s WoRKSHEET pe e/if )
SDG #: _‘210_@3'{ ~ Blanks ‘ , Review..:

dR
METHOD: ___GC l/HpLC (EPA S W 846 M)e tho d 8310 | | 2nd Reviewer

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
- ON N/A Were all samples associated with a given method blank?

N N/A Was a method blank performed for each matrix and whenever a sample extraction procedure was performed? -
N/A Was a method blank performed with each extraction batch?
Y (N_N/A Were any contaminants found in the method blanks? If yes, please see findings below.

Blank analysis date:__§ l ly‘i 'S

Qonc. units: é;; It

v’H

A~

Compound  Blank ID ) Sample Identification

PBLip$18

N orwe v\,t "uhcl

ALL CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT
All contaminants wnhln five times the method blank concentration were qualified as not detected, "U“.

BLANKS.GC




LBC #:_{ 37244
SDG #: 94,

METHOD:
Are surrogates required by the method? Yes

.Gc _V HPLC (EPA_SWB 46

'VALIDATION FIND' g
urrogat

Method 8310

or No__

WORKSHEET

. Please see qualifications below for all questions answered "N*. Not applicable questions are identified as "N/A“

ON NA

(YN NA -

Were surrogates spiked into all samples and blanks?
Did all surrogate recoveries (%R) meet the QC limits stated below?

Re F%

2nd Reviewer:_ <——

Letter Designation

Surrogate Compound

Recovery QC Limits (Soll)

Recovery QC Limits (Water)

. ; Surrogate :
# Date Lab ID/Reference Column Compound ‘%R (Limlts) Assoclated Samples
( ) ' |
( ) |
( ) |
( ) ]
( ) |

_ ( ) -

== ( ) e
( )
( )
( )
( )
( )
( )
( )
{ )
( )
{ )
( )
( )
( )
( )
( )
L )
' ( - )

- Comments

A

3040 - t¥0
M

Y0 30 - /4D
Yy

B

SUR.GC



LOC #: 157749

soe#_ﬂi‘__z

METHOD:

__ac_Ynpic epa _SWB46

VALIDATION FIND
Matrix Spike/Mat

¢

Methqd 8310

*6S WORKSHEET
lke Duplicates

Please see qualnf ications below for all questions answered "N". Not applicable questions are identified as "N/A".

Yy N/A
Y @ NA

Were all samples associated with a matrix spike (MS) and matrix spike duplicate (MSD)?
Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix?

YN C%@ “Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits stated below?
Level IV/D Only

2nd Revie ..

Y_N YA Were a MS/MSD analyzed for each analytical extractlon batch of <20 samples?
Y NYN/A Were the percent recoveries (%R) and relative percent differences (RPD) recalculated for all spiked compounds"
Y N WA Were the percent recoveries (%R) and relative percent differences (RPD) reported results within 10.0% of the recalculated results?.
. . Ms ~ MsD |
# Date MS/MSD ID Compound | - %R (Limits) %R (Limits) - RPD (Limits) Assoclated Samples Qualifications
(1 — | No ms/min i Saaple Mo _(va /

( insutticreny Sanple

Sichnithe] per I

Cage Mrm/'/'u; J |

(
(
{
(
{
{
(
(

(
(
(
(
(
{
(
(
{
{
(

— o e | v o o} ] o o | e ]

~r e | o o [for ] | o o | v |

{
(
{
(
{
(
(
(
{
(
(

Soll QC Limits [ Waweracumts. |
Letter Designation Compound % Recovery RPD % Recovery i RPD- II
A NMoghthalene €0~ /40

8 Ace mb’gl\// 7 /

c Ace n}g'u LAleng

o Fluorene

E 14 bna,uf Krenge .

F Prthracesns z

G

H

i

- |

MSD.GC



P [ of)

LbC #: 137 %9 VALIDATION FINDge3S WORKSHEET |
SDG #: ) , Matrix Spike/Matrix Spike Qcates Results Verification Rev AP _
, , ‘ 2nd Revie.ser:

P

SW846 -Method 8310
METHOD: GC_FiPLC (EPA ) '

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were fecalculated for the compounds identified
below using the following calculation:

%Recovery = 100 * (SSC - SC)/SA Where SSC = Spiked concentration : SC = Sample concentration
i SA = Spike added

RPD = | MS-MSD | * 2/(MS + MSD) MS = Matrix spike percent recovery MSD = Matrix splke dﬁplk:ato percent recovery
/ g
MS/MSD samptes;____ A0 Mjr//hy)

Spike [ sample Spike Sample I Matrix spike [ Matrix Spike Duplicate MS/MSD
Added Concentration Concentration
Compound ( ) ( ) ( ) Percent Recovery Percent Recovery RPD
MS MSD — MS MSD Reported Recalc. RoportodA Recalc. - Reported Recalculated

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and'associated samples when reported results do not agree within
10.0% of the recalculated results. .

MSNOCLC.GC



LoC #_137ggl VALIDATION FINCgeeS WORKSHEET
506 #:. 9. N3 Laboratery Cont{@amples @.CS)

SW846 Method 8310

METHOD: _._GC __ HPLC (EPA

Plzase see qualifications below for all questlons answered "N*. Not applicable questions are identified as “N/A".

P /of _Z__
Re\ W, 14/

2nd Reviewer: ...._./E-_-—_....

N N/A Was a blank spike analyzed for each matrix or whenever a sample extraction was performed?
" N_N/A Were the blank spike percent recoveries (%R) and relative percent differences (RPD) within the QC limits stated below?
# Date Lab iD/Reference Compound %R (Umits) RPD (Limits) Assoclated Samples Qualifications ' II
[ ( ) ( )
' ( ) ( )
( ) ( )
( ) ( )
4 ( ) ( ) -
[ ( ) ( ) H
{ ) { )
( ) ( ) |\
( ) ( ) I
( ) ( ) )
( ) ( ) '
( ) ( ) '
( ) { )
( ) ( }
( ) « . )
— Water SoAC Limits ] ' ~ Water QC Limits
Letter Designation Compound % Recovery Cone fqu APD— eyt % Recovery RPD
A Map MRale ne 4o- (%0 K _Benzo(b) Fluoy, Yo - 1¢0
B Lot AMMU/eM L Beaze(€)Fluonudt
¢ Ace so vhf&nz M Benzola) purene
D ﬁ/uww N Lindes (12304) 2 role
E Phesngu Fbygpe 0 Dibenso (‘ll") anKnLJ
F Mnthyacene P Benw (qk‘-)pwmlw v
G Flwgrow¥tane
H Pureme
! E)M?\m(t!) ot lyacen
J Clw Yot |

LCS.GC



LDC #:_{37 e , VALIDATION FIND’ S WORKSHEET
SDG #:_91. : | Target Comgou‘dentlﬂcatlog
METHOD: ___ GC _v/ HPLC (EPAASWBASA ) Method 8310 '
Please see qualifications below for all questions answered *N*. Not applicable questions are identified as "N/A".

P /ol
Revi i’

N _N/A Were the retention times for detected target compounds within their retention time windows?
Date ~ Standard ID Column / Detector Compound RT (Limits) _ Assoclated Samples - Quailfications “
[ ( ) R
{ )
{ )
{ )
( )
( )
( )
L-i ———x L ) == — %l
( )
( )
( )
( )
( )
( )
( )
( ) |l
( ) '
{ )
{ )
{ )
{ )
{ )
( )
( )
A
8.
C.
D.
E
Comments:

TCIL.GC



LDC #: | 37747 © VALIDATION FIND',@S WORKSHEET
SDG #: 74, “/ ' Compound Quantitatio Reported CRQLS

!

METHOD:_&GC_ZHch(EPAS'WBAB ’ Method 8310

Please see qualifications below for all questions answered "N*. Not applicable questions are identified as "N/A".
Level IV/D Only _ o '
N/A Were CRQLs adjusted for sample dilutions, dry weights; etc.? ,
Y N/A Did the reported results for detected target compounds agree within 10.0% of the recalculated results?

Par 4 ot /

+ e———t—

Revir

2nd Revie...f: _ A

# Date Sample ID ‘ Finding Assocliated Samples

Qualifications

| 3’!1@/94 * 9 : 01‘5011.0(‘\ ‘ch thracese ' T 9

T'/ fid /lw'na ansl

repoy /(,c/ as & /441'?/4;

f(cd/('c as 0. 122 /g /i

|

Comments: See sample calculation verification worksheet for recalculations

COMQUA.GC



DC #: [ 377A7
SDG #:_94. 0253

‘.

METHOD: ____

Corhpound results for

GC _Y HPLC (EPA SW846

/of‘%

VALIDATION FINDINGS WORKSHSHEET

Page:
Sample Calculation Verification

Reviewer:

2nd Reviewer:___o,_—

Methbd 8310

reported with a positive detect were

. recalculated and verified using the following equatlon

- a

Concemraﬁons-- Exampie: -
( (N,/: v, )T .
«} ( 0/\/¢)z (5 Sampie 1.D. *3 A}MM
Yy uc(, .
8= 4“"?‘ D‘F lnw C“VJI\V}\— Cone. = (=2 .491094 Jff' 082'550"?( 321570 4)7( >
Mz glope F Lnsar eqvahon 9700 7 me 10 0,080 — )
Bow o of et - 0.677
. akvad ganple voluwn ()
l/ z ] ex hract volur=
V - CW‘ ~
V = Veluwe \‘v\.;‘r—“'c‘l (WL\
f‘ Reported Calculated
Concentration Concentration Acceptable
oI » Sample 1D Compound ( 44 L) (gn /L) (Y/N)
i F 2 VG 270 m L .g.;w v
:o \/‘5 - /mL__.
, \/‘1: = 0.050 L
DF = |
MW AFE 0. 627 Y
= [.0%6030 x10""
M = '2.‘9”194
i /‘W 32)370 -
%m o IfF2 0.1%2 Y
P~ 8 5594 x/0 e
M = 3.6,9690 x0” *
ﬂ, = (nir 667 /
frnthracens 7 C.0853 0.C§3 Yy
A -3 80{;;41;/0 ¢
M= -3 932490 x1™'
L, =1159942
C

Note:

- RECALC.GC -



we # [37A9
SDG #: 94.053¢

METHOD: ___

Page: Z- of ¥

Reviewer: /A72 e

2nd Reviewer,__ £&—

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification (additional page)

GC _~HPLC (EPA )

Reported Calculated

Concentration

Sample ID

Compound .

. Concon’nthn

(L3 iL)

(M L)

Acceptable
(Y/N)

~ s

FlueorarStbene

[ 347

Y

+ Q—m—ﬁ

B = [.5564799 x/0”>

/. 350

M= -5.583599 yro~

A;‘, =4 56287

pu/{m

2,270 E

2. 201

7 -
A2 ) gS4480 o

M+ -5 416952 w10

' A/ > 37724229

&w;o’(d)wu}ﬁracw

0. €5¢%

‘yv 25“,

ﬁﬂw %= 255885 xlo"

M=z = Y4 354D )-/o"

By = 4722632

//qusa\/

0. .T40

B = %5015 }/o>‘

0. %

M= -3 24200 /0

,4, > Y8¢40f0

lgén 20 (é) ;/Kwaaf/m

0.¢63

~ (.660009 .,J°¢

O 663

/‘4’ —{. 234109 x/0”!

/"’v = S‘fl 2721

0, 39Y

)ﬁ/nw /L)}/um'r n/fb«(

ﬁ = 2.6¢§253 ~0" "

g.394

/== 2479124 xp0”!

,43, = {175%¢7

&nu/a )0urw-0

/130 &

[. 126

£= 52183 1p¢

/M:vz,#zzélﬁ s’
Ay = 9¢05¢4¢

Zn G/-dho( /23 ol ) ens

0,579

0.579

B=1.93953 yo-S

Al - (. 415248 é/o’

RECALC.GC

By~ 1ygadib




Page:iofi

Reviewer:__ 4277

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification (additional page)

o #: (217149
SDG #:__. 74 2851

. ‘ 2nd Reviewer:_ A~
| _ SW846 Method 8310
METHOD: ___ GC Y HPLC (EPA )
ﬂ ) Reported Calculated
! Concentration Concentration Acceptable

# Sample ID Compound . y?/L.) (24/C) (Y/N)

Lt 1#2- pont L ben 20l ah) snthracere O [4% 0121 AJ
_6"2.27389' */o’s v u
“ A m < - ‘f,07—2—5‘/./ X /D;-, v
i /4; = 275537 .
| Benip (/Q/«J)/?C*t/,;/au ©.94s 0.5 Y
| B> % 959¢a w0
| M = e g8 xeo
il\ A = 161559¢
ﬁ £ 32 Vo= 970 mi
V. 2 /! mé
: _{S@(_ 4+ 9 ﬁor \/:.:,0;050 L
FF b é M_pordrds) DF > 2
Nophthalee 0. 415 0. LIS y

:',“ /i_y = 1573’5'
e
fe= 529429 <
“ Pnthrece,. e 0.073 Ho1d Y
H fry=5¢L 490
1 Fluorothon |
H Ay = 2109200 R 1,355 Y
" pLIJfZVu
“‘ Aﬂy = 176/446S L.05¢C 2.05/ M
I

RECALC.GC .




e #:_ {52149

SDG #:

94.05%4

VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification (additional page)

Page: 4 of ¢

Reviewer: ,fg/—f

2nd Reviewer:__ 2. -

METHOD: __Gc_~ HeLc epA OWELS  Mainpd 2217
Reported Calculated

_ Concentration Concentration Acceptable
L Sample ID Compound ( g,z /L) ( M /L) (Y/N)
IE: # 3- cont: Benzplyg) avthracee o, 822 5.5 22 Y %
%} : Ly = 22007265
| /’jlf%Sd.'u’ o0.L%42 0.842 M
1 Ay = 2446774 -
IL |
| Benzo (8) Flupmntbine 0. £53 0. 653 v
H A~ 271¢ 308
“ Atrnzo [é)p/uorm . 0. 385 0.355 v
I Sy = 31357279
b Lenzo ./a,/lmdfw /. 130 /. 129 v
}Ir 14‘{ = 6‘83:49‘/0 |
“ Zho/ono [/LSCc/)’ﬂq/e,m 0. 7247 0,747 \ |
H = 265625 i

|

H Dr henze (d/; ) atbuocee | 0. 104 T O, loY v
" Ay = 127202 :
| Benzo (G ) purylon, 0801 | ©.50 y
- Ry = 70941L
%

RECALC.GC



LbC #: {3719
SDG #:94. of

VALIDATION FIND' @3S WORKSHEET
- System P.rmanc‘e

METHOD: ___ GC _v/ HPLC (EPA SWSI'B) Method 8310

Please see qualifications below for all questions answered "N,

(w\, N_N/A

Professional judgement was applied to assess system performance as there are no specific criteria for system performance evaluation.

Was the system performance acceptable?

Not applicable questions are identified as "N/A".

Pacgmm/ of /
Reviev

2nd Reviewe:: A, =~

#* Date

Lab ID/Reference

Finding

Assoclated Samples

Qualifications

Comments;




LOC #:_437 @ VALIDATION FIND’ g&S WORKSHEET | Pag ) of /
SDG #: 94, Overall Asses{@int of Data Reviev 7
| , | 2nd Reviewe:. _ —

_ SW846 Method 8310
- )

METHOD: ___ GC _~ HPLC (EPA

Please see qualifications below for all questions answered "N*. Not applicable questions are identified as “N/A".

Ali available information pertaining to the data were revieWed using professional judgement to compliment the determination of the overall quality of the data.

/CY) N _N/A Was the overall quality and usability of the data acceptable?

» Date Sample ID ' : Finding ’ Assoclated Samples Qualifications ll

Comments:

OVR.GC



LoC #:_({>T17/L9 VALIDATION FINDINGS WORKSHEET Page:_/ of

SDG #: jH.‘o‘l—gB’j" Field Duplicates Reviewer: &4( /

® L SW8B46  Method 8310
«10D: ___GC HPLC (EPA )

YAONA  Were field duplicate pairs identified in this SDG?
YN & Were target compounds detected in the field duplicate pairs?

2nd reviewer; A—

Concentration ( ) I

Compound : RPD

Concentration ( )

Compound RPD

i

“vra, .o

i _ Concentration ( ) ‘

' ' Compound : ' RPD
1

1

i

|

| _

' . Concentration ( )

; . Compound RPD

FLDUP4.GC



LDC # 137789 ‘ VALIDATION FINDINGS WORKSHEET ' Page:_/ of /
SDG #:_ 94 . 0253 : Field Blanks ' Reviewer:
. . 2nd reviewer:___A—_

SW846 M%thod 8310

METHOD: __ GC *_/ HPLC (EPA

Y N/A Were field blanks identified in this SDG?

i

Y .x‘[;) Were target compounds detected in the field blanks?

Sample: .. Field Blank / Trip Blank / Rinsate (circle one)
e Concentration
COm__Lound . Units ( )

Sample: : _ Field Blank / Trip Blank / Rinsate (circle one)
Concontntloﬁ
Compound Units ( )

Sample: Field Blank / Trip Blank / Rinsate (circle one)

: ‘ . . Concentration
; [I COm_gound : Units ( ]
l

f-'u

FLDBLK.GC
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09/22/1994
12:04 PM

MW25.XLS

MW-25 GROUNDWATER
14-Dec-93 11-Aug-94

vOCs uglL
Acetone 10 UJ
Acrolein
Acrylonitrile
Benzene 10 [¢]
Bromomethane - 10 UJ
Bromodichioromethane 10 U
Bromoform 10 U
2-Butanone 10 U
Carbon disulfide 10 U
Carbon tetrachloride 10 U
Chlorobenzene 10 U
Chlorodibromomethane
Chloroethane 10 UJ
Chloromethane 10 U
2-Chloroethy! vinyl ether -
Chloroform 10 V]
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1.4-Dichlorobenzene
1,1-Dichioroethane 10 [9)
1.2-Dichioroethane 10 U
1,1-Dichloroethene 10 uJ
cis-1,2-Dichloroethene 10 V]
trans-1,2-Dichloroethene 10 V)
1,2-Dichloropropane 10 0]
cis-1,3-Dichloropropene 10 V)
trans-1,3-Dichloropropene 10 V)
1,3-Dichloropropylene
Dichlorobromomethane
Dibromochloromethane 10 [¢]
Dichlorodifiuoromethane
Ethylbenzene 10 1]
2-Hexanone 10 U
Hexanone
Methyl Bromide
Methyl Chloride
Methylene chloride 10 U
4-Methyl-2-pentanone 10 7]
Styrene 10 (V]
Tetrachloroethane 10 U
Tetrachloroethene 10 U
Tetrahydrofuran
Toluene 10 UJ

" [1.1.1-Trichioroethane 10 9]
1,1.2-Trichloroethane 10 V)
Trichloroethene 10 U
Trichlorofluoromethane
Vinyl acetate
Vinyt chioride 10 )
Xylenes -10 V]
PAHs Tugh ught
Acenaphthene 138 IUN| o028 1]
Acenaphthylene 0.239 U 0.225 U
Anthracene 0.02 U 0.018 U
Benzo(a)anthracene 0.026 U 0.026 U
Benzo(a)pyrene 0.017 U 0.016 U
Benzo(b)fuoranthene 0.053 U 0.05 )
Benzo(g,h.i)perylene 0.053 U 0.041 U
Benzo(k)fiuoranthene 0.028 Y] 0.026 V)
Chrysene 0.026 U 0.025 U
Dibenz(a,h)anthracene 0.053 V] 0.052 9]
Fluoranthene 0.075 U 0.071 U
Fluorene 0.058 U 0.055 U
Indeno(1.2,3-cd)pyréne 0.026 U 0.032 8]
Naphthalene 0.252 U 0.238 1)
Phenarnthrene 0.026 8] 0.025 Y]
Pyrene 0.026 U 0.052 y
Total Carcinogenic PAHs 0 0
Total PAHs 1.28 0

Page 1




-09/22/1994
12:04 PM

MW25.XLS

MW-25 GROUNDWATER
14-Dec-93 11-Aug-94

ACID EXTRACTABLES uglL
2.4.5 Trichiorophenol 25 u
2.4.6-Trichiorophenol 10 U
2.4-Dichiorophenol 10 U
2.4-Dimethyiphenol 10 [v]
2.4-Dinitrophenol 25 ]
2-Chiorophenol 10 V]
2-Methyiphenol 10 V]
2-Nitrophenol 10 U
4,6-Dinitro-2-methytphenol 25 U
4-Chloro-3-methyiphenot 10 U
4-Methyiphenot 10 U
4-Nitrophenol 25 U
Benzoic Acid 50 Y]
Pentachiorophenol 25 V]
Phenol 10 V]
Cresols, Total
Phenolics
METALS uglL
Arsenic 2.0 9]
Barium
Cadmium
Calcium 10300
Chromium, Total 4.0 U
Chromium, Hexavalent
Copper 4.0 V]
Iron 958 NJ
Lead 9.6 NJ
Magnesium 39600
Manganese 25.7
Mercury
Nickel 15.0 U
Potassium 2210 B
Selenium
Silver
Sodium 23800
Zinc 5.0 U
CYANIDES ug/.
Cyanide, Total 10.0 U
Cyanide, Amenable
Cyanide, after chlorination
OTHER PARAMETERS mglL
Bromide 0.5 U
Chloride 46
Fluoride 1.9
lodine : 0.1 1]
Solids, dissolved (TDS) 610
Sulfate 140
Sutfide 1 U
Thiocyanate 0.1 U
Thicsulfate 1.0 U
Percent solids, Total

1.5

Total Organic Carbon (TOC)

Page 2‘




MW28.XLS

MwW-28 GROUNDWATER SOIL
’ 12/16/93 8/11/94 11/11/83
SL-003
VOCs ught ug'kg
Acetone 10 U 18 U
Acrolein
Acrylonitrile B
Benzene 2 J 18 V]
Bromomathane 10 ] 18 9]
Bromodichloromethane 10 U 18 ]
Bromoform 10 U - 18 "]
2-Butanone 10 V] 18 1]
Carbon disulfide 10 U 18 U
Carbon tetrachloride 10 U 18 U
Chlorobenzenae 10 UJ 18 U
Chiorodibromomethane :
Chloroethane . 10 U 18 U
Chioromethane 10 UJ 18 U
2-Chloroethyl vinyl gther
Chloroform 10 U 18 U
1,2-Dibromoethane
1,2-Dichiorobenzane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichlorosthane 10 UJ 18 U
1,2-Dichloroethane 10 7] 18 [Y)
1,1-Dichioroethene 10 LY 18 U
cis-1,2-Dichloroethene 10 U 18 U
trans-1,2-Dichloroethene 10 U 18 9]
1,2-Dichloropropane 10 U 18 V]
_leis-1,3-Dichloropropene 10 V] 18 U
trans-1,3-Dichloropropene 10 U 18 U
1,3-Dichioropropylene
Dichlorobromomethane
Dibromochloromethane 10 U 18 8]
Dichlorodifluoromathane
Ethylbenzene 10 U 18 U
2-Hexanone 10 8] 18 U
Hexanone
Methyl Bromide
Methyl Chioride
Methylene chioride 10 9] 2 J
4-Methyl-2-pentanone 10 U 18 U
Styrene 10 U 18 U
|Tetrachloroethane 10 9] 18 U
Tetrachloroethens 10 1] 18 ]
Tetrahydrofuran
Toluena 10 UJ 2 . J
1,1,1-Trichlorogthane 10 [¢] 18 U
11,1,2-Trichloroethane 10 U 18 U
Trichioroethene 10 UJ 18 V]
Trichiorofluoromethane
Viny! acetate
Viny! chloride 10 9] 18 U
Xylenes 10 U 18 U
heon Y UJN uMB- y Ugls? UJ
Acenaphthene 0.301 JI 0.2
Acenaphthylene 0.242 9] 0.225 U 1290 uJ
Anthracene 0.398 N 0.083 3330 J
Benzo(a)anthracene . 5.1 N 0.854 6320 J
Benzo(a)pyrene 7.65 1.13 E 6730 J
Benzo(b)fluoranthene 4.3 N 0.663 5470 J
Benzo(g h,i)perylene 0.44 U 0.915 6860° J
Banzo(k)fiuvoranthene 217 0.384 2660 J
Chrysene 5.36 N 0.84 7690 J
\Dibenz{a h)anthracene 0.56 U 0.122 J 143 uJ
Fluoranthene 8.34 N - 1.35 13600 J
Fluorena 0.059 U 0.055 V] 1150 J
Indeno(1,2,3-cd)pyrene 5.36 0.579 4090 J
Naphthalene 0.256 [¥] 0.677 478 uJ
Phenanthrene ‘1.18 N - 0.182 12500 J
Pyrene 14.1 N 2.24 E’ 14600 J
Total Carcinogenic PAHs 29.94 4572 32960
‘(Total PAHs 53.96 9.989 85000

Page 1




0972211994
12.11 PM

MW28.XLS

MW-28 GROUNDWATER SOIL
12/16/1893 08/11/1994 11/11/1993
SL-003
ACID EXTRACTABLES uglL
2.4,5-Trichlorophenol 25 [5)
2,4,6-Trichlorophenol 10 U
2.4-Dichiorophenol 10 U
2,4-Dimethylphenol 10 1)
2.4-Dinitrophenol 25 UJ .
2-Chlorophenol 10 1)
2-Mathyiphenol 10 U
2-Nitrophenol 10 U
4,6-Dinitro-2-Methyiphenol 25 UJ
4-Chloro-3-Methylphenol 10 U
4-Methylphenol 10 V)
"|4-Nitrophenol 25 UJ
Benzoic Acid 50 Y]
Pentachiorophenol 25 [§)
Phenol 10 Cl
METALS ugh. mg/kg
Arsenic 5.1 B 8.8
Barium
Cadmium
Calcium 174000
Chromium, Total 51.8
Chromium, Hexavalent
Copper 25.4
Iron 27900 NJ
Lead 99 157
Magnesium 34100
Manganese 670
Mercury
Nickel 74.5
Potassium 9210
Selenium
Sodium 90600
Silver
Zinc 159
CYANIDES ugL
Cyanide, Total 10 V]
Cyanide, Amenable
Cyanide, after chlorination
OTHER PARAMETERS mglL
Particle size distribution
Bromide 0.50 U
Chloride 210
Fluoride 12
Sufate 100
Sulfide 1.0 9]
lodine 0.3
Total Dissolved Solids 820
Total Organic Carbon (TOC) 3.5

Page 2




09/22/1994
12:08 PM

MW34.XLS

MW-34 GROUNDWATER

. 15-Dec-93 12-Aug-94
VOCs uglL
Acetone 10 Y]
Acrolein
Acrylonitrile
Benzene 10 U
Bromomethane: 10 )
Bromodichioromethane .10 %)
Bromotorm 10 U
2-Butanone 10 U
Carbon disulfide 10 [¥)
Carbon tetrachioride 10 9]
Chiorobenzene 10 U
Chiorodibromomethane
Chioroethane 10 U
Chloromethane 10 U
2-Chloroethyt vinyt ether -
Chioroform
1,2-Dibromoethane
1.2-Dichlorobenzene
1,3-Dichlorobenzene
1.4-Dichlorobenzene
1,1-Dichioroethane 10 Y]
1.2-Dichloroethane 10 9]
1,1-Dichioroethene 10 U
cis-1,2-Dichloroethene 10 8]
trans-1,2-Dichloroethene 10 9]
1.2-Dichloropropane 10 U
cis-1,3-Dichloropropene 10 U
trans-1,3-Dichloropropene 10 9]
1,3-Dichioropropylene
Dichlorobromomethane
Dibromochloromethane 10 U
Dichlorodifluoromethane
Ethyibenzene 10 9]
2-Hexanone 10 UJ
Hexanone
Methyl Bromide
Methyl Chioride
Methylene chloride 10 [¥)
4-Methyl-2-pentanone 10 U
Styrene 10 U
Tetrachloroethane 10 U
Tetrachioroethene 10 V]
Tetrahydrofuran
Toluene 10 UJ
1,1,1-Trichloroethane 10 U
1,1.2-Trichloroethane 10 )
Trichloroethene 10 U
Trichlorofluoromethane
Vinyl acetate
Vinyl chioride 10 U
Xylenes 10 U
PAHs . ugh uglL
Acenaphthene 0.269 uJ 0.28 V]
Acenaphthylene 0.216 U 0.225 U
Anthracene 0.018 U 0.019 ¥
Benzo(a)anthracene 0.030 JN 0.026 U
Benzo(a)pyrene 0.015 U 0.016 U
Benzo(b)fiuoranthene 0.048 9] 0.05 U
Benzo(g,h.i)perylene 0.048 U 0.041 U
Benzo(k)fluoranthene 0.025 U 0.026 U
Chrysene 0.024 U 0.025 U
Dibenz(a,h)anthracene 0.048 [¥] 0.052 U
Fluoranthene 0.068 UJ 0.071 U
Fluorene * 0.053 7] 0.055 U
Indeno(1,2,3-cd)pyrene 0.024 U 0.032 U
Naphthalene 0.229 U 0.238 U
Phenanthrene 0.024 U 0.025 U
Pyrene 0.039 N 0.052 U
Total Carcinogenic PAHs 0.030 0
Total PAHs 0.069 0
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MW-34 GROUNDWATER
15-Dec-93 12-Aug-94

ACID EXTRACTABLES uglL
Benzoic Acid 50 U
4-Chloro-3-methyiphenol 10 9]
2,4-Dichlorophenol 10 - 1]
2.4-Dimethyiphenol 10 U
4,6-Dinitro-2-methytphenol [ 25 Ud
2,4-Dinitrophenol 25 UdJ
2-Methyiphenol 10 U
{4-Methyiphenol 10 [¥]
2-Nitrophenol .10 8]
4-Nitrophenot 25 uJ
Pentachiorophenol 25 U
Phenol 10 ]
2.4,5-Trichlorophenol 25 ¥
2,4,6-Trichiorophenol 10 [Y)
2-Chiorophenot 10 V)
Cresols, Total

Phenolics

METALS uglL
Arsenic 2.0 U
Barium

Cadmium

Calcium 81300
Chromium, Tota) 342
Chromium, Hexavalent

Copper 18.1 B8
lron 88700 NJ
Lead 4.6 NJ
Magnesium 31700
Manganese 392
Mercury

Nicket 419
Potassium 3010 B
Selenium

Silver

Sodium 12500

Zinc 30.1 U
CYANIDES ugl.
Cyanide, Total 10.0 ]
Cyanide, Amenable

Cyanide, after chlorination

OTHER PARAMETERS mglL
Bromide ’ 0.5 V]
Chioride 5.4
Fluoride 2.1

lodine 0.1 U
Solids, dissolved (TDS) . 630

Sulfate 66

Sutfide 1 U
Thiocyanate 0.1 1]
Thiosulfate 1.0 Y]
Percent solids, Total

Total Organic Carbon (TOC) 3.0

Page 2




