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9330 East Centrad, Suite 400
Wichita, Kansas 67206
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June 25, 2004 RE CEl VED

JUL 1 9 200
Kay Johnson BUR
City of Wichita, Dept. of Environmental Health ENWRONMENTE?"F‘;S&ED‘
1900 E. Ninth St. ATION
Wichita, Kansas 67214
Subject: Responses to KDHE's June 27, 2003 Comment Letter on NIC Draft RI Report

Dear Ms. Johnson:

This letter provides responses to KDHE's June 27, 2003 Comment Letter on the NIC Site Draft
Remedial Investigation (RI) Report. That letter supplemented KDHE's March 25, 2003
comments on Section 9 and Appendix L of the NIC Draft Remedial Investigation (RI) Report.

General NIC Comments:

KDHE General Comment 1:
The draft RI document does not present or discuss the correlation results between the three

lithologic boring logs in type locations and the electrical conductivity (EC) logs. There isno
geologic interpretation provided for the EC logs presented in Appendix E, and the WWC-5
water well record lithologic logs do not always appear to match the EC logs (e.g., NMW-31D,
NMW-26, NMW-29). KDHE is aware that there were problems during the EC logging
process with the probe rods going well beyond the estimated depth to bedrock, but there is
no discussion of any problems encountered or how they were resolved. A subsection must be
added that presents and evaluates the correlation results, including discussion of the
accuracy and confidence level of the correlations and interpretation of the EC logs. Include
detailed information: discuss whether there was sufficient recovery of lithologic samples to
adequately correlate the EC logs; discuss the degree of resolution and accuracy of the EC logs;
discuss whether the depth problem with the probe rods was resolved and, if so, how; discuss
how depth to the base of the aquifer was decided for borings where the EC log was not
definitive (e.g., NMW16 at 34 ); and any other issues that might affect geologic interpretation.
An interpretation of the EC logs and, if necessary, an explanation of the interpretation should
be provided. Include unit changes, the location of the water table, and the location of
bedrock. There are a number of monitoring wells installed by CDM and listed in Appendix
E-3, that do not have a boring log or an EC log presented in the draft RI. Examples of wells
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missing logs includes: NMW-42 through WNMW-46, NMW-48, NWL-6, WNC-31, and WNC-32.
Please provide logs for these wells or an explanation why there are no logs.

Response:
Discussion has been added to Section 3.2.2 regarding the correlation between the EC logs and

the lithological logs at the locations where both types of logging were conducted. Discussion
has also been added regarding the cases in which the probe rods penetrated beyond the
estimated depth to bedrock. The interpretation of the EC-logs versus the lithological
descriptions from lithological logging are provided in Appendix E-2. The missing EC logs
have also been added to Appendix E-2.

KDHE General Comment 2:
The apparent decrease in contaminant concentrations between Phase I and Phase II of the RI

investigation is encouraging; however, it is not clear whether the decrease reflects the actual
trend of contaminant concentrations in the NIC site, or is a temporary artifact of infiltration or
some other factor. There is insufficient data over time to evaluate concentration trends and
determine if concentrations increase and decrease seasonally or are decreasing significantly
over time. Additional sampling events are necessary for this evaluation in both source areas
and down gradient areas of the plume(s). Since most of the data to identify sources has been
collected by geoprobe, installation of monitoring wells in suspected source areas may be
necessary to confirm source areas, to document contaminant trends over time, and to evaluate
the need for additional investigation and remediation.

Response:
Comment noted. Additional investigations have been performed at the downgradient

portion of the site, consistent with a work plan letter dated May 2, 2003, approved by KDHE
in a letter dated June 25, 2003, and amended by a letter dated July 15, 2003. The results of
that investigation will be submitted to KDHE in a letter report along with proposed
downgradient monitoring locations. Proposed investigation activities at source areas will be
submitted to KDHE in work plans to be prepared for the source areas (see responses to
KDHE's March 25, 2003 letter).

KDHE General Comment 3;

The data presented in the draft RI does not establish whether the contaminant plumes are
advancing, retreating, or in equilibrium. Current plume dynamics are a crucial aspect of
contaminant fate and transport. Assessment of plume stability is critical to the evaluation of
remedial options and should be discussed and documented with data. If the plume is
advancing, the specific area(s) of expansion should be noted. If there is insufficient data to
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make this determination, additional data collection should be proposed. Section 8.3 of the
draft RI states that Monitored Natural Attenuation (MNA) will be discussed in detail as a
remedial strategy in the Feasibility Study; however, KDHE’s MNA Policy requires that
contaminant plumes be demonstrated to be stable or shrinking in order to consider MNA as
part of the remedy. The policy goes on to state, “A set of four consecutive quarterly sampling
episodes from the same monitoring wells is required at a minimum to begin to make such an
evaluation. ” The data presented in the draft RI currently does not meet this requirement;
however, KDHE would entertain a proposal from the City to conduct the sampling necessary
for considering MNA while source identification is pursued. Additional monitoring wells
may be required at down gradient plume perimeters to evaluate plume stability.

KDHE's MNA policy also states that MNA is not acceptable where contamination is
impacting or threatening surface water quality, and that the responsible party must either
own or be able to exert legal control over the uses of contaminated property where MNA is to
be considered. Based on these requirements, MNA would not be an appropriate remedy for
the entire NIC site; however, MNA may be appropriate for portions of the site which meet the
requirements.

Response:

Comment noted. Additional investigations have been performed at the downgradient
portion of the site, consistent with a work plan letter dated May 2, 2003, approved by KDHE
in a letter dated June 25, 2003, and amended by a letter dated July 15, 2003. These
investigations are being conducted to establish whether the plumes are advancing, retreating,

or in equilibrium.

The results of the downgradient investigation were submitted to KDHE in a letter report
along with proposed downgradient monitoring locations on December 5, 2003. The report
was revised based on KDHE comments and the final report was submitted to KDHE on April
9, 2004. A monitoring schedule was also proposed in that letter report.

Other aspects of MNA and its potential for application at the NIC Site will be evaluated
during the Feasibility Study stage of the project.

KDHE General Comment 4;

The Baseline Risk Assessment (BLRA) is an integral part of the RI process and must be
reviewed and approved prior to approval of the Final RI and initiation of the Feasibility
Study (FS). KDHE received the draft BLRA on June 2, 2003 and is scheduled to meet with the
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City of Wichita and TAC representatives for initial discussion of the draft BLRA on July 2,
2003.

Response:

Comment noted. The draft BRA report was revised based on KDHE comments dated
September 16, 2003. The revised report was submitted to KDHE on January 30, 2004. Results
of the BRA have been incorporated into the conclusions of the RI.

KDHE General Comment 5:

Plates 5-4a and b and 5-5a and b are isoconcentration maps which illustrate contaminant
distribution between Phase 1 and Phase 2; however, they do not differentiate shallow and
deep contaminant concentrations. Since source areas are being identified primarily based on
shallow contaminant concentrations, KDHE requests that shallow and deep isoconcentration
maps be produced for both Phase 1 and Phase 2 data to adequately present the nature and
extent of contaminant distribution in the NIC site. KDHE also suggests that a finer contour
interval be used to help differentiate plumes and source areas and enhance the interpretive
value of the figures. KDHE recommends that the shallow isoconcentration diagrams be
plotted over the potential sources presented on Plate 9-1, to visually aid in identification of
sources. The City/CDM may elect to prepare focused maps for portions of the larger site to
enhance map definition.

Response:

Dot plots provided in Figures 5-3 through 5-12 of the draft RI Report provide separate
depictions of shallow and deep contaminant concentrations in groundwater. Since
contaminants tend to migrate from the shallow zone to the deep zone at a distance from a
source area, the combined depiction of shallow and deep concentrations can better serve to
provide a site-wide distribution of contamination. However, based on KDHE's request, both
shallow and deep isoconcentration maps from Phase 1 and Phase 2 have been provided for
TCE and ¢is-1,2-DCE. These plates (5-4a through 5-4d and 5-5a through 5-5d) replaced the
previous plates presented in the draft RI.

KDHE General Comment 6:

Knowing the location and amount of current ground water pumping in the NIC site is critical
to understanding localized ground water gradients and contaminant movement in the site.
Historic ground water usage data may also be useful in interpreting contaminant plumes and
sources. Appendix (-4 and Figure 4-1 present information about permitted pumping wells in
the NIC site; however, there is no date associated with this information and there are
indications that this data does not represent current site conditions. KDHE requests that
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information in appendix G-4 be expanded to include the most recent well information as well
as historic usage data. If possible, include the number of years a permit has been in existence,
and the annual usage for each well for the last 5 years in order to establish usage patterns.
This information can be obtained from the Kansas Division of Water Resources office. If
possible, determine the pattern of pumping from the individual users (i.e., do they pump 8
hours five days a week, all day every day, or only certain times of the year). Wells that are
currently pumping should be clearly shown on Plates 4-5 and 4-6. Future potentiometric
surface maps should show all active pumping wells on them to aid interpretation of ground
water flow patterns. There are several areas of the site displayed on Plates 4-5 and 4-6 where
localized gradients are potentially depicted inaccurately because the influences of pumping
wells were not taken into consideration (i.e., south end of the Coleman/Evcon facility, and
the northeast corner of the NIC Site). The City/CDM may elect to measure water elevation
from the pumping wells or add piezometers adjacent to these wells in order to evaluate their

radii of influence.

Response:

The distribution of VOCs in groundwater is a result of the historical pumping activities along
with the native groundwater flow and other features affecting contaminant fate and
transport. The distribution of VOCs and potentiometric surface maps are sufficient to
identify the nature and extent of contamination for the purpose of selecting an appropriate
remedial alternative.

Potential future contaminant transport will be evaluated more thoroughly as part of the NIC
site-wide FS. For the purposes of the RI, a new search of pumping wells in the NIC Site was
conducted through the Kansas Bureau of Agriculture. These data represented water use
records on file with the Bureau of Agriculture as of December 31, 2002. Both Figure 4-1 and
the information provided in Appendix G-4 have been updated to reflect these current
conditions.

The radius of influence of pumping wells within facilities under consent orders are more
appropriately evaluated by the responsible parties at those facilities.

KDHE General Comment 7:

The analytical data for the NIC site is presented on a CD in Appendix I. The data on the CD
is all contained in two huge scanned image files (3545 pages and 1729 pages, 181 and 113
megabytes, respectively) which makes it nearly impossible to find a specific analysis or the
QA/QC associated with a specific analysis in a timely fashion. The data should be presented
in a useable format. KDHE requests that the data on the CD be saved in group files based on
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the Pace project number so that the sample data, QA /QC analyses, and chain-of-custody are
all presented together in a manageable package or, alternatively, the data could be submitted
in a searchable electronic format or on paper rather than a bulk image file. KDHE also
requests a detailed index to assist in locating data on the CD.

Response:
The analytical data CD in Appendix I has been replaced with a CD that contains smaller
electronic file sizes. Each laboratory project number is a separate electronic file. Anindex to

the CD contents has been provided in Appendix I.

KDHE General Comment 8:

The draft Rl is accurate in stating that petroleum hydrocarbon contamination associated with
releases from storage tanks is under the jurisdiction of the KDHE Storage Tank Section;
however, it is appropriate and necessary for CDM to identify storage tank sites in NIC and
have a general idea of contaminant concentrations and the type of remediation, if any, being
conducted at these sites. This information is important for several reasons: 1) it allows the
City /CDM to determine if general areas with petroleum contamination are attributable to a
known underground storage tank (UST) site, or originate from an unidentified source (UST or
otherwise); 2) petroleum compounds can and do affect the fate of other contaminants in the
NIC site; 3) petroleum releases could affect both source area and site-wide remedial systems
by increasing the concentrations and types of contaminants (i.e., MTBE, EDB) the remedial
system will encounter; and 4} remedial systems at UST sites could potentially influence
ground water gradients and NIC remedial systems. Information about registered petroleum
tanks and facilities where releases have been identified is available from the KDHE Storage
Tanks Program through a Kansas Open Records Act Request.

Response:
The identification of leaking UST sites within the NIC site has been examined with respect to

impacts on the site-wide distribution of VOCs in groundwater. The extent of contamination
from UST sites is typically very limited when compared to the extent of CVOCs in
groundwater. In addition, pump-and-treat remediation systems at leaking UST sites typically
are not large enough to impact site-wide groundwater flow directions. The site-wide
characterization, including potentiometric surface mapping and groundwater sampling are
considered sufficient to characterize potential significant impacts from UST sites. A map
depicting all leaking UST sites within the NIC Site based on regulatory database has been
prepared and will be added to Section 8 of the Draft RI. Maps depicting BTEX and other
petroleum hydrocarbons in groundwater were presented in Section 8 of the RI.
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KDHE General Comment 9:

KDHE has some general concerns about the degree to which source areas have been
identified to date. Section 10.2 (Recommendations) indicates that source control measures
(SCM) will be conducted on each source by the responsible party or the City of Wichita, in
accordance with KDHE's SOW. However, for most of the source areas identified by the
City /CDM there is a gap between the current level of information presented and the level of
information necessary to move forward on a SCM.

Section 9 of the draft Rl states that the focus of the source area identification was to identify
the property or facility where the contamination originated, and goes on to state that in most
cases the parties responsible for the release could not be determined within the scope of the
RI. KDHE notes that the scope of the RI as defined by the Settlement Agreement includes
source identification and development of individual source control plans. The approved RI
work plan describes the approach for accomplishing this portion of the RI. The City will
provide all appropriate data related to the source area to KDHE and request that KDHE invite
the potentially responsible party (PRP) to develop and implement a Source Control Plan. 1f
the PRP declines, KDHE will instruct the City to generate the source control plan. The work
plan states that the RT will not be delayed for the results of the source control investigations.

In order for this process to function, the City must include identification of the PRP in the
information presented to KDHE along with sufficient evidence for KDHE to pursue an order
with the PRP. For many potential sources discussed in the draft RI, the information presented
is not adequate for KDHE to pursue an order. The draft Ri indicates that for most source
areas, the localized or facility-specific gradient direction is not well defined, and also states
that for most source areas the data is insufficient to determine if source control remediation is

necessary.

KIDHE requests that the City/CDM supplement the source area subsections in Section 9 to
include discussion of the specific actions taken to identify the PRP for each identified source
area and include a summary of the resulting information. Additional investigation will be
necessary to identify and confirm source locations. Comments specific to each potential
source area discussed in Section 9 were submitted to the City/CDM in a letter dated March
28, 2003. If the City is unable to identify the source areas and PRPs adequately, KDHE will
instruct the City to generate and implement the necessary source control plans.

Response:

Comment noted. Please refer to the letter responding to KDHE’s March 25, 2003 comments
on Section 9 of the draft RI Report. That letter included discussions regarding proposed
schedule and sequence of source investigation activities and proposed maodifications to
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Section 9 of the RI Report. Modifications and discussion of proposed source investigation
activities have been incorporated into Section 9 of the R1.

KDHE General Comment 10:

The recommendations presented in section 10.2 are very generalized and do not propose a
method for addressing the current gap between identification of source areas and PRPs and
implementing source control measures. A strategy for completing source and PRP
identification should be proposed. One possible scenario would be to submit a detailed
proposal for collecting additional data over the next year on plume mobility, contaminant
concentrations over time, and source identification. To monitor plume mobility and
contaminant time trends, the proposal should include installation of any necessary down
gradient wells and a sampling schedule. For source identification, a combination of
monitoring and research should be proposed. Since contaminant concentrations dropped
significantly in many potential source areas between Phase 1 and Phase 2 sampling events,
additional sampling by either a downgradient monitoring well or geoprobes may be
necessary to determine if additional source control measures are warranted. Installation of
source area monitoring wells would also help define local gradients more precisely in
potential source areas, which the draft RI has cited as a deficiency. The proposal should also
include, depending on the amount of existing information, additional research on property
ownership and chemical usage, evaluation of adjacent properties, sewer lines, pumping wells,
or other factors that could effect contaminant transport, and a proposal and schedule for
additional data collection, where necessary.

Response:
Comment noted. Please refer to the letter responding to KDHE's March 25, 2003 comments

on Section 9 of the draft RI Report. That letter includes discussions regarding proposed
schedule and sequence of source investigation activities and proposed modifications to
Section 9 of the RI Report. Modifications and discussion of proposed source investigation
activities have been incorporated into Section 9 of the RL

KDHE General Comment 11:

There are a number of tables, figures, and appendices referenced by the wrong number
throughout the draft RI. KDHE has attempted to note incorrect references on a list of
typographical errors for the City’s use, but may not have caught all mistakes. Please review
all such references for accuracy and correct as necessary.

Response:
Incorrect references to tables, figures, and appendices have been corrected.
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Specific NIC Comments:

KDHE Specific Comment 12:
Section 2, page 2-1. The NIC site boundary amendment was signed into effect on February

11, 2002. Please use the amended boundary for all pertinent text and figures in future
submittals.

Response:
The amended site boundary has been depicted on the figures presented in the revised RI

Report.

KDHE Specific Comment 13;

Section 3.1.3, page 3-4. Since water levels during the phase I field work were measured over
two to four week periods and ground water elevations can change significantly in that time,
KDHE considers the potentiometric surface maps generated from this data as generalized
representations of ground water elevations.

Response:

Comment noted. The potentiometric surface maps are intended to be general representations
of groundwater elevations. These groundwater elevation contours are considered sufficient
to determine groundwater flow directions. As noted in Section 4 of the draft RI Report,
groundwater flow directions in the vicinity of source areas with consent orders (including
facilities with active pump-and-treat systems) should be assessed looking at site-specific
potentiometric maps generated for these source areas and presented in Appendix G of the
draft RI Report.

KDHE Specific Comment 14:

Section 3.2.6 Indoor and Outdoor Air Quality Sampling. Current indoor air (IA) sampling
protocol suggests that winter sampling while furnaces are operating provides the worst case
scenario assessment of potential vapor intrusion into homes. Also, it is now more common to
perform sampling in areas representative of the living space rather than areas such as closets.
No changes are required for this docurnent; however, these comments should be noted for
potential follow-up IA sampling in source areas. Revised scopes of work and work plans will
be required for future IA sampling, if necessary. '

Response:

Comment noted. Additional indoor air sampling will be proposed if any residences are
identified in the immediate vicinity of source areas where VOC concentrations in shallow
groundwater may be sufficiently high to pose a potential risk to indoor air.
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KDHE Specific Comment 15:

Table 3-3. This table presents the well construction details for the new wells; however, the
well construction details for the existing wells are not presented in the RI. Please add a table
or expand table 3-3 to include well construction summaries for all the wells sampled or used
to measure water levels in the NIC site. Include pertinent references for this information in

Section 3-4.

Response:
Table 3-3a has been added, which summarizes the well construction details from available

data for other monitoring wells that were sampled or used for water level measurements
during the Rl. The data presented in this table were obtained from a variety of sources
including: reports supplied by others, spreadsheets supplied by others, and a diligent search
of records contained in CDM’s files. Some of the concentration and water level data used in
the RI were obtained from others and well construction details were not included with the
information provided. Also, many of the records are not associated with a particular report;
therefore, preparing a list of references for this information would be a time intensive effort
that would not provide comparable value to the RI document. Existing Table 3-3 which
provides well construction details for the new monitoring wells has been redesignated as
Table 3-3b.

KDHE Specific Comment 16:
Section 4.3 and Appendix E. See general comment #1 above.

Response:
See response to KDHE General Comment 1.

KDHE Specific Comment 17:

Section 4.3.3, page 4-7 and Plate 4-3. This section states that Appendix E-1 contains the logs
used in developing Plate 4-3; however, Appendix E-1 only contains 3 lithologic boring logs
(for correlation with EC logs), and 6 borings logs from the sludge pits. Please include boring
logs for all locations utilized by CDM to evaluate the geology of the NIC Site in the draft RI,
or provide specific references to the pertinent boring logs in Section 4.4. 'The Bottom of
Aquifer Data Table in Appendix E-3 contains information pertinent to developing Plate 4-3;
however, it is not clear which points in this table were included on figure 4-3 and why certain
points were included and others omitted (e.g., NMW 6). Please specify which points were
used, and describe the rationale for selecting them. Much of the information presented in
tabular form in Appendix E-3 is cryptic (i.e., 11’ clay/bdrk, BF observation, Est. from Elev.)
and is not discussed further in the text. Additional explanation and discussion in the text is
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needed to explain the methods used in determining depth to bedrock and generating
Plate 4-3.

Response:
Discussion has been added to Section 4.3.3 clarifying the methods used in generating Plate 4-

3. Discussion has also been added regarding anomalous data points not used in generating
isoelevation lines on Plate 4-3. The text has been revised to indicate that the map was
generated using boring logs from Appendix E-1, EC logs in Appendix E-2, and lithological
information derived from boring logs from others. Copies of boring logs from other parties
used to generate Plate 4-3 are included in Appendix E-3b.

KDHE provided additional comments regarding the base of aquifer map in the transmittal
“NIC Draft RI Typographical and Miscellaneous Errors”, comment 26. Specifically, comment
26C includes a recommendation to review base of aquifer interpretations in the area of the
Coastal- Derby refinery. Using data available from the source area data reviews and regional
evidence of a rise in bottom-of-aquifer elevation toward the east, an intermediate clay layer in
this area was interpreted as the bottom of aquifer. Based on a review of additional data,
including available well data from the KGS WWC5 online water well database, Plate 4-3
includes a revised interpretation of the bottom of aquifer in this area. A WWC5 well data
form that is believed to be Coastal Derby well MW-40 and data from the EC log for NMW-44
(which was previously believed to be anomalous) were the primary points used in the
reinterpretation of this area. Other logs found on the WWCS5 database support the
interpretation that the intermediate clay layer is underlain by a sand layer, but these logs do
not provide further information regarding the elevation of the basal clay unit or bedrock
contact and were not included on Plate 4-3. Despite the additional data review, bottom of
aquifer data for the area is still limited. However, any changes in the bottom of aquifer for the
area do not appear to affect groundwater flow or regional contaminant transport.

KDHE Specific Comment 18:
Plate 4-3 and Plate 4-4. Data points on thesg figures should be labeled.

Response:
The station identifiers have been added to Plates 4-3 and 4.4.

KDHE Specific Comment 19:
Section 4.3.4, page 4-7. Please describe how saturated thicknesses were determined for Plate

4-4. This section states that the water levels measured during August 2001 were used to
determine saturated thickness; however, some of the locations on Plate 4-4 (saturated
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thickness map) appear to be 29 and Mead soil borings and could not have had water levels
measured in 2001.

Response:
Discussion of how saturated thicknesses were determined has been added to Section 4.

August 2001 water jevels were estimated from potentiometric surface map contours at
locations where wells were not measured in August 2001. Text has been added to clarify this

point.

KDHE Specific Comment 20:
Section 4.3.7, page 4-9. The specific dates water elevations were measured for each figure

should be stated in the text and on the pertinent figures/plates. Please add this information.

Response:
The dates that water levels were measured have been added to Section 4.3.7 and to the

pertinent figures/plates.

KDHE Specific Comment 21:
Table 4-1a. This table contains a number of 37 party wells that had water level measurements

made only one or two days apart. Some of these measured elevations show significant
variation between the two dates. Please explain and indicate which elevation was used for
potentiometric surface maps.

Response: ‘
Wells with significant change in water levels over a period of several days would be expected

to be found only in the proximity of pumping wells (e.g. operating pump-and-treat systems).
Since potentiometric surface maps have been provided for consent order facilities with
operating pump-and-treat systems, the site-wide potentiometric surface maps provide a more
generalized depiction of the groundwater surface in these areas. The specific water level
elevation that was used for mapping can be determined from the potentiometric surface maps
(the elevations are posted on the plates). Erroneous data included in Table 4-1a has been

corrected.

KDHE Specific Comment 22:
Section 4.3.8, page 4-14. Section 4.3.9 states that the confluence of the Arkansas and Little

Arkansas Rivers act as a hydraulic boundary in the Southwest portion of the site and
therefore the public water supply wells in the vicinity have no effect on the site. Additional
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discussion and/or data is necessary to support this statement. Please propose adequate data
points in this area.

Response:
The text in question pertains to whether the public water supply (PWS) wells west of the

Little Arkansas River affect groundwater in the NIC Site or visa versa. Since the
potentiometric data indicate that groundwater currently flows from the Little Arkansas River
into the NIC Site, impacts from the PWS wells to the NIC Site (or visa versa) currently appear
unlikely. Since the Little Arkansas River is dammed upstream of the confluence with the
Arkansas River, it is expected that the Little Arkansas River would be losing in the vicinity of
the NIC Site. The potentiometric surface data are consistent with this conceptual model. An
additional water level round has been conducted in the southern part of the site as part of the
KDHE-approved downgradient investigation. The potentiometric surface map from that
round is also consistent with the conceptual model of the Little Arkansas River being a losing
stream {causing groundwater to flow away from the river} and thus currently a hydraulic
barrier. The text in Section 4.3.9 has been revised to clarify this issue.

KDHE Specific Comment 23;

Section 5.1.1, page 5-2. The Surface Water Quality Standards (SWQS) Table (Table 7-8)
referenced in this section does not include the numbers for total chlorinated ethylenes. Please
add this information. Additional compounds may also need to be added to this table.

Response:
Table 7-8 has been modified to include Kansas Surface Water Quality Standards for total

chlorinated ethylenes (ethenes).

KDHE Specific Comment 24:

Section 5.1.1.4, page 5-3. Discussion should be added to the text indicating that the SW-06
location is also downgradient from Novick Iron facility where elevated concentrations of lead
have been detected in soil. Therefore the lead concentration in SW-06 is not necessarily due to
turbidity and could potentially be attributable to activities within the site. Additional
sampling will be required to evaluate the cause of the elevated lead.

Response:
Comment noted. Discussion has been added to the text regarding the location of SW-06

relative to the Novick [ron facility. The City is requesting that a certificate and release
applicant (prospective purchaser of that property} perform baseline characterization of the
Novick property including sampling of surface water downstream of the facility.
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KDHE Specific Comment 25:

Section 5.1.2.2, page 3-4¢ and 5-5. This section references Tier 2 non-residential soil pathway
concentrations. The NIC site contains both residential and non-residential areas; therefore,
initial discussions must include comparisons to both residential and non-residential
pathways. The determination as to which exposure scenarios are appropriate will be
determined later in the process. The Tier 2 residential soil pathway for benzo{a)pyrene (BAP)
is 1200 ng/kg. Two sediment samples exceed this number.

Response:
Reference to the exceedance of the residential soil pathway concentration has been added to

Section 5.1.2.2 along with the distance to the nearest residential area from the locations with
the exceedances.

KDHE Specific Comment 26 A:

Section 5.3 Air Sampling Results - The detection limits for trichloroethene (TCE) in air
samples were approved in the work plan; however, since approval of the work plan,
analytical technology has improved and the cancer slope factor for TCE has been revised to be
more conservative. General re-sampling will not be required; however, additional focused
sampling with lower detection limits may be required as part of source control investigations.

Response:
Comment noted.

KDHE Specific Comment 26 B;

Section 5.3 Air Sampling Results - Two indoor air samples contain tetrachloroethene (PCE)
above the Region 9 10-5 PRG of 6.7 pg/m3. These sample locations must be further
evaluated. Please discuss PCE ground water analytical results in the vicinity of IA samples
AQ-02 and AQ-03. Include discussion of the apparent PCE source area at Brenntag
Southwest, Inc., and potential preferential migration routes. Re-sampling in the breathing
space (i-e., not a closet) at these locations will be necessary.

Response:

Further discussion has been added to Section 5.3 regarding the PCE detections in air and PCE
concentrations in groundwater. Figure 1, attached, depicts the locations of the air samples
that contained PCE, results of PCE in shallow groundwater and the location of the Brenntag
(Advance Chernicals) PCE source area. Based on the locations of the PCE detections in air
relative to the locations of the PCE source area, 2 vadose zone preferential pathway transport
mechanism does not appear plausible. KDHE stated in a recent conference that they could
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collect air samples if potential indoor air risks were identified. Since the indoor air PCE
detections do not appear to be potentially attributable to soil or groundwater contamination
in the NIC Site by any reasonable transport mechanism, the City and CDM request that
KDHE perform indoor air sampling at the locations AQ-02 and AQ-03 if KDHE considers
such sampling to be necessary. Sampling was conducted in closet at location AQ-02 since it
was the only available room that did not have windows, hence providing a more conservative
sample.

KDHE Specific Comment 26 C:

Section 5.3 Air Sampling Results - There is no discussion or explanation of the “rejected”
samples listed in Appendix D-9. Please discuss why certain samples were rejected and
locations re-sampled.

Response:

Several Suma canisters had end pressure measurements which were at atmospheric
conditions. Since the regulators allow atmospheric exchange (in and out) when at
atmospheric conditions, these samples were considered rejected and not analyzed.
Discussion regarding these rejected samples has been added to Section 5.3.

KDHE Specific Comment 27:

Section 5.4.1, SVOCs The table of maximum detected concentrations and the discussion of
BAP equivalents in this section is extremely misleading because it fails to acknowledge that
the analytical detection levels were significantly elevated above the residential and non-
residential RSK pathway for most of the samples. Every sample would exceed the Tier 2 RSK
pathway (from Risk-based Standards for Kansas, RSK Manual-3rd Version) if one half the
detection limit were used in the BAP evaluation. The discussion should be revised to include
detection levels and the resulting implications.

Response:
Discussion regarding elevated detection limits of SVOC compounds in sludge pit soil samples

has been added to Section 54.1.

KDHE Specific Comment 28:

Section 5.4.2, Metals. This section states that the groundwater samples were unfiltered and
the analytical results are for total metals. This is inaccurate. According to conversations with
the field personnel at the time of the sampling, the sludge pit ground water samples for
metals were filtered. Therefore, the analytical results indicate potential dissolved arsenic and
lead contamination emanating from the sludge pits. This issue will require further
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investigation. Revise this section and review all other sections for inaccurate statements
concerning filtered vs. unfiltered samples.

Response:
The text in Section 5.4.2 has been corrected with respect to filtering of groundwater samples.
Discussion in other sections has been reviewed for accuracy with respect to this issue.

The City is in the process of looking for responsible parties for the former refinery sites. The
City would like future investigation activities associated with the former refinery sites to be
the responsibility of such responsible parties.

KDHE Specific Comment 29:

Section 5.4.3. The summary statistics tables for the sludge pits (Table 5-7a and 5-7b) are
misleading because the frequency of detection does not take into consideration the number of
analyses where the detection limits were elevated due to dilution, or the number of analyses
where the detection limits exceed the regulatory level {MCL or RSK concentration) for the
compound. KDHE requests that the method of presentation of this information be re-
evaluated. Ata minimum, a column should be added to the tables that indicates the number
of samples that were analyzed with elevated detection levels. Additional discussion must be
added concerning the elevated detection levels and their effects on evaluating the nature and
extent of contamination.

Response: ,
The purpose of the summary statistics tables was to identify what compounds are the most
significant in terms of frequency of detection, average detected concentration, and maximum
detected concentration. Elevated detection limits would not be expected to significantly affect
this analysis since the most significant compounds are the ones which are detected and cause
other compound detection limits to be elevated. Since elevated detection limits are a relative
matter and a matter of degree, it is not practicable to assign a number of elevated detection
limits to the tables. Instead, discussion has been added to Section 5.4.3 regarding the number
of elevated detection limits and the effects on the evaluations.

KDHE Specific Comment 30 A:

Section 5.4.3.1, and 5.4.3.2. — The last paragraph of each of these sections states that the
deepest interval at which free product was typically observed was at least 2 to 4 feet above
the water table; however, 3 out of 6 of the boring logs do not support this statement. Two of
the three boring logs for the former Golden Rule Refinery indicate that the sand was oil
saturated at the interval where the water table occurred, and one of the three borings from the
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former Barnsdall Refinery suggests petroleum saturated sludge at the water table. Please
clarify and revise accordingly.

Response:
Section 5.4.3.1. has been revised to discuss the occurrence of free-phase hydrocarbons more

clearly and specifically.

KDHE Specific Comment 30 B:
Section 5.4.3.1, and 5.4.3.2 — Analytical data suggests that metals are also a constituent of

concern related to the sludge pit areas (for both soil and ground water), but they are not
mentioned in these sections discussing the nature and extent of contamination. Please revise.

Response:
Discussion regarding nature and extent of metals has been added to this section.

KDHE Specific Comient 31:

Section 5.5.3. Geoprobe data associated with the sludge pits should not be excluded from the
site-wide summary statistics tables for the NIC Site. There are source areas for fuel-related
compounds in the NIC Site that are not eligible for the underground storage tank program.
Therefore, fuel-related contaminants will be addressed as part of the NIC Site. Probes and
wells targeting VOC source areas are inctuded in the data set (i.e., GP-HCI-06); therefore,
probes targeting fuel related source areas should also be included.

Response:

Since summary statistics are provided for the sludge pits, there is no need to include data
from the sludge pits in the site-wide summary statistics. The sludge pits will be addressed
separately from the remainder of the NIC site and are in a relatively small area within the
NIC Site. Fuel-related compounds at locations other than the sludge pits are included in the
site-wide summary statistics and are more representative of the actual site-wide occurrence of
fuel-related compounds than if sludge pit data were included.

KDHE Specific Comment 32:

Tables 5-8 and 5-9a the titles of these two tables are misleading because they imply that all
detected VOCs are presented on the tables. Please add a column listing all other VOC
compounds detected in each sample.
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Response:

A footnote has been added to Tables 5-8 and 5-9a to explain that Site VOCs are not all
detected VOCs but are the most significant VOCs detected in groundwater based on the
analysis presented in Section 5.5 of the draft RI Report. In addition, a column has been added
to each table listing other detected compounds. Results of all VOCs are presented in tabular

format in Appendix H.

KDHE Specific Comment 33 A:

Section 5.5.3.1 - The text and Table 5-10a indicate that the number of samples analyzed for
VOCs by Method 8260 (short list) was 1351. Please clarify what this number represents. (i.e.,
if a location was sampled twice, is that 2 of the 13517 or were duplicates and blanks
counted?}. KDHE notes that, depending on the purpose of the statistics, it may be
appropriate to evaluate frequency of detections per number of locations (FODL), rather than
or in addition to frequency of detections per number of analyses (FODA). If the numbers
presented in Tables 5-10a and b represent FODA, please add a column representing FODL.

Response:
Table 5-10a was presented to provide various criteria which identify the most significant

VOCs found in groundwater. The frequency of detection presented in Table 5-10a is for all
field samples (not including QA /QC samples such as blanks and duplicates). Since sampling
locations typically had one or two samples, an analysis of the frequency of detections per
number of location would not significantly affect the outcome of the analysis (for Geoprobe
sampling locations, 86% had two sampling depths, 12% had one sampling depth, 2% had 3
sampling depths, and 1% had 4 sampling depths). In addition, since there is a fairly clear and
distinctive break between the compounds selected for groundwater target compounds that
were used for detailed nature and extent evaluations and the other detected VOCs, the
additional analysis is not warranted.

KDHE Specific Comment 33 B:

Section 5.5.3.1 - There are a number of compounds that have Tier 2 RSK values, but do not
have MCLs. For evaluation purposes, KDHE requests that the residential RSK value be
added to tables 5-10a and b for these compounds. Some of these compounds include: 1,2,4-
trimethibenzene (1,2,4-TMB), 1,3,5-trimethlybenzene (1,3,5-TMB), n-propylbenzene, and
napthalene.

Response:
Both residential and non-residential Tier 2 risk-based concentrations have been added to

Table 5-10a.
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KDHE Specific Comment 33 C:

Section 5.5.3.1 - KDHE does not recognize the benefit in creating a subset of ground water
target compounds at this point in the process, since COPCs will be determined in the BLRA.
By eliminating consideration of many of the compounds mentioned (trans-1,2 DCE, toluene,
ethylbenzene, xylene, 1,3,5-TMB etc.) pertinent information on the nature and extent of
contamination could be overlooked or minimized. For instance, information on several of the
compounds above provides useful information on the nature and extent of petroleum-related
impacts within NIC, even if concentrations don’t exceed MCLs. This information may in turn
be useful in identifying petroleum sources or in considerations of past and future
contaminant degradation. This does not mean that isoconcentration maps have to be
generated for every detected compound; however, analytical tables presented in the RI
should contain all detected compounds, not a select sub-set of compounds.

Response:

The purpose of the selection of Site VOCs (groundwater target compounds) is not to eliminate
other compounds from future consideration but to identify the most important compounds
for detailed evaluations of the nature and extent of contamination. Clarification of the
purpose of identifying groundwater target compounds has been added to the text in Section
5.5.3.1. Analytical tables are found in Appendix H which present all compounds. The
inclusion of the tables presenting the Site VOCs only allow the reader to focus on the core
issues at the site in evaluating the nature and extent of contamination. The NIC Site consists
of a very large area and includes numerous detected compounds. Itis neither appropriate,
necessary, nor cost-effective to generate maps for every compound detected in the NIC site.
The selection of the Site VOCs is a necessary component of the RI to identify which
compounds should have maps and detailed discussions presented in the RI

KDHE Specific Comment 34:

Section 5.5.3.2. Former Barnsdall and Golden Rule refining areas should be included in this
discussion. Also, please present a table with geoprobe semi-volatile organic compounds
(SVOC) and total petroleum hydrocarbons (TPH) data or include it on Tables 5-9b and 5-9d.

Response:

Results from the Barnsdall and Golden Rule refining areas were presented and discussed in
Section 5.4. Results from areas outside of the Barnsdall and Golden Rule refining areas are
presented in Section 5.5. Results for SVOCs and TPH in Geoprobe groundwater samples in
these areas were presented in Tables 5-6b and 5-6d, respectively. Reference to Table 5-9b
and Table 5-9d has been added to Section 5.4 for sampling results from monitoring wells
located in the vicinity of the former sludge pit areas.

P\Wichita-NICRi_Repori@-Revised Drafl Rl Rapost - Feb 2004\Revised KDRE_Comment FAespansa_Lir doc



Ms. Kay Johnson
June 25, 2004
Page 20

KDHE Specific Comment 35:

Table 5-10c. The geoprobe samples associated with the sludge pits should be included in this
summary table. See comment 31 above. The explanations presented for exceedence of MCL
by total and dissolved metals are conjecture only. Additional sampling may be required to
demonstrate that these results are not representative of ground water. KDHE recommends
redeveloping the wells and potentially utilizing a low flow purge technique to reduce the
turbidity. These sections should also evaluate whether there are potential sources of metals in
the vicinity of these wells or if there is any historic data (i.e., from the 29% and Mead
investigation) that could help evaluate the situation. Ata minimum, lead and arsenic should
be considered target compounds that need further evaluation, either by the City or a PRP.

Response:

See response to KDHE Specific Comment 31. As discussed above in the response to KDHE
Comment 28, the City is in the process of looking for responsible parties for the former
refinery sites. The City would like future investigation activities associated with the former
refinery sites to be conducted by such responsible parties.

KDHE Specific Comment 36:

Section 6.1.2 Laboratory Surrogates. This section indicates that some samples were not
qualified because the recoveries were only slightly out of control limits, and others (in Phase
II) were not qualified because of obvious matrix interference. Please define “slightly” as used
by CDM in this context, and provide a table listing each surrogate outside of control limits
and the control limits established by the lab for both phase I and Il data. Clearly indicate
which analyses were qualified and which were not.

Response:

Slightly‘is defined as less than 5% outside of the control limits. In most cases, the surrogate
was recovered less than 2% outside of the control limits. Table 6-1a has been added to
Section 6 listing all surrogate results outside of control limits, and which surrogate
exceedances resulted in qualified results. All results qualified due to surrogate recoveries
outside of control limits are presented in Table 6-1b.

KDHE Specific Comment 37:
Section 6.2.1, Travel Blanks. Please elaborate on which sample shipments and samples were

not accompanied by travel blanks in the field.
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Response:
During Phase 1 of the RI, some trip blank samples apparently had labels affixed and sampling

times assigned at the end of the day rather than at the beginning of the day. The trip blank
bottles were kept in sample coolers prior to labeling. As discussed in Section 6.2.1 of the draft
RI, this procedure was corrected for Phase 2 of the RI. This procedure did not result in any
impacts on data quality and the text in Section 6.2.1 has been revised to clarify this point.

KDHE Specific Comment 38:

Section 6.2.5 and Table 5-8. Please explain why a single sample has some but not all of its
volatile organic analytes qualified with a JH for holding time violations (e.g., GPA18-2-37 and
GPA27-2-33). Revise table as appropriate.

Response:

A single sample may have some but not all of its compounds qualified because the sample
was originally analyzed at no dilution within holding times. Upon evaluation of the data by
the lab, they discovered the sample needed to be analyzed at a secondary dilution for specific
analytes. The secondary dilution analysis was performed outside of the holding time. The
only compounds that were qualified in this case were the compounds reported using the
secondary dilution. An example of this case is NIC-GPW-GP#55-01-20-110499. Table 5-8 has
been checked and revised as appropriate.

KDHE Specific Comment 39:
Section 7. Please review KDHE’s policy BER-RS-015 on Potential Applicable or Relevant and

Appropriate Requirements (ARARS). Potential ARARS not listed in Section 7 include, but are
not limited to: The Kansas Board of Technical Professions statute (K.AR. 66-6-1 to 66-14-12)
regarding professional services performed by a geologist, engineer or surveyor in the state of
Kansas; the Drycleaner Environmental Response Act (K.A.R. 28-68-1 to 28-68-9), regarding
drycleaner contaminant sources, and OSHA regulations regarding worker safety issues.

Response:
We have reviewed BER-R5-015 and have added the above potential ARARSs to Section 7 of the

RI.
KDHE Specific Comment 40:

Section 7 Tables. The chemical-specific tables presented in this section should, at a minimurm,
include all compounds detected in the NIC site. Please revise as necessary.

PAwichita-NICVRL_Repert\B-Revised Drafl Ri Report - Feb: 2004\Revised KDHE_Comment Rasponse_Lir.doc



Ms. Kay Johnson
June 25, 2004
Page 22

Respanse:

The appropriate tables in Section 7 have been revised to include, at a minimum, all
compounds detected in the NIC Site for the specific media represented. Footnotes have been
added to each applicable table to indicate the media included.

KDHE Specific Comment 41:

Section 7.5.5.1 Kansas Underground Storage Tank Rules. The Kansas Action Levels (KALs)
are obsolete and should not be cited in this document. The values in the Risk-Based Standards
for Kansas, RSK Manual have replaced the KALs and should be listed as State chemical-
specific ARARs.

Response:
Reference to KALs has been removed from the RI Report. Discussion of Risk-Based
Standards for Kansas, from the RSK Manual have been added to Section 7.5.5.1.

KDHE Specific Comment 42:
Section 7.5.5.3. Kansas Water Appropriations Act. This section states incorrectly that the Act

is not applicable if ground water extraction occurs as a result of remediation. The Act is still
applicable; however, the need for remediation will be taken into consideration when
allocating ground water resources.

Response:
The text in question has been corrected.

KDHE Specific Comment 43:

Section 7.5.6 State Criteria To Be Considered. KDHE Tier 2 Risk-Based Standards- This
section should cite the entire Risk-Based Standards for Kansas RSK Manual (RSK Manual), rather
than just Tier 2. The Tier 2 standards must be used under direct KDHE oversight in
conjunction with the guidance in the RSK Manual. The RSK Manual was revised and the 3
version generated March 1, 2003. The 3« version should be used for the NIC feasibility study.

Response:
Additional discussion has been added to Section 7.5.6 regarding the entire Risk-Based
Standards for Kansas RSK Manual. The 3+ version will be used for the NIC feasibility study.

KDHE Specific Comment 44:

Table 7-6. The Region 9 PRGs were updated as of October 1, 2002. The most recent version
should be used as the ARAR for future NIC documents/studies.
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Response:
Comment noted.

KDHE Specific Comment 45:
Table 7-8. See comment 23 above.

Response:
Table 7-8 has been modified to include Kansas Surface Water Quality Standards for total

chlorinated ethylenes (ethenes).

KDHE Specific Comment 46:
Table 7-9. Table 7-9 appears to be inconsistent with some of the text and tables in this section

and seems extraneous. KDHE recommends removal of Table 7-9 from the RI.

Response:
Table 7-2 has been removed from the RI.

KDHE Specific Comment 47 A;

Section 8. Current plume dynarnics are a crucial aspect of contaminant fate and transport.
Please state whether the contaminant plume(s) is advancing, receding, or in equilibrium and,
if it is advancing, please indicate the area(s) of expansion. KDHE is aware that the City
intends to collect additional data in order to address this issue (See general comment 3

above).

Response:
See response to general comment 3. A statement has been added to Section 8 regarding the

status of the contaminant plumes.

KDHE Specific Comment 47 B:
Table references are incorrect throughout this section. Please revise as appropriate.

Response:
Incorrect table references have been corrected.

KDHE Specific Comment 48:

Section 9.2 Contribution Assessment. KDHE does not necessarily concur with the
concentration ranges used to define the designations of significant, moderate, and minor
sources, but accepts the designations for discussion purposes. Please note that since focused
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source investigations have not been performed at many suspected source areas, the existing
data is not necessarily representative of concentrations at the source.

Response:
Comment noted.

CDM looks forward to moving ahead with the NIC site activities as outlined within this letter.
We are available for any questions or comments related to these responses.

Very truly yours,

Susie Mead onte R. Markley, P.
Project Scientist Associate

Camp Dresser & McKee Inc. Camp Dresser & McKee Inc

cc: Brian Fisher, WDEH
Doris Leslie, WDEH
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Section 1
Introduction

This document represents the Remedial Investigation Report for the North Industrial
Corridor (NIC) Site (Figure 1-1) in Wichita, Kansas. Camp Dresser & McKee, Inc.
(CDM) was retained by the City of Wichita (City) on January 3, 1997 fo provide
consulting services to assist the City in performing a Remedial Investigation and
Feasibility Study (RI/FS) on the NIC Site (KDHE Case No. 95-E-0321) for the Kansas
Department of Health and Environment (KDHE). The investigation of the NIC Site
has been conducted under the November 14, 1995 Settlement Agreement for Remedial
Investigation and Feasibility Study for Certain Remedial Actions to be Determined Following
Opportunity for Public Involvement (Settlement Agreement) between the City and
KDHE. The Settlement Agreement stipulates that the activities conducted under the
Settlement Agreement be "in compliance with the current National Contingency Plan,
40 C.F.R. Part 300 and as may be amended, with oversight by KDHE."

1.1 Purpose

The purpose of this RI Report is to present the results and evaluations of the KDHE-
approved investigations in order to comply with the Settlement Agreement. This RI
Report will present an evaluation of the nature and extent of contamination at the
NIC Site as a whole. Source areas or "hot spots” are identified and discussed to the
extent possible with the data currently available. These source area identifications
will be further investigated in accordance with KDHE's BER-RS-030 policy titled
"Scope of Work for Operable Unit/Source Control Measures”. These source area
investigations will be conducted by the responsible party, the City, or KDHE
depending upon access and timing,.

This report is one of three documents that will comprise the RI/FS for the NIC Site.
Each report is presented under separate cover. The second report will be the Baseline
Risk Assessment (BRA) and will present the risk evaluation of the results of the RI
field investigations. The third report will be the Area-Wide Feasibility Study and will
"“address area wide groundwater, soil, and/or surface contamination” as stipulated in
paragraph 99 of the Settlement Agreement.

Additional reports providing the results of source area investigations conducted by
the City (and others, provided their data are available) will be prepared subsequent to
this RI Report. The data presented in source area investigation report(s) are a
component of KDHE's Source Control Measures Policy (BER-RS-030) requirements.
This policy requires the preparation of a report or reports, which presents the
following components for each source area:

1.0 Historical Evaluation - presents the operational history of the facility(ies)
and a description of each potential source area

2.0 Source Area Investigation - Similar to a facility-specific RI

1-1
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3.0 Target Evaluation and Risk Assessment - similar to a facility-specific risk
assessment

4.0 Identification of Source Control Corrective Action Alternatives - similar to a
facility-specific feasibility study

Under KDHE's Source Control Measures Policy, each facility would have a site-
specific RI/FS and risk assessment conducted. Therefore, to reduce significant
redundancy and to comply with the stipulation in Paragraph 99 of the Settlement
Agreement that an area wide FS be provided, the NIC RI, FS and BRA will focus on
the area wide aspects of the NIC Site contamination.

1.1.1 Objectives of the RI
Paragraph 98 of the Settlement Agreement stipulates:

A summary RI report must be prepared and submitted for KDHE
approval providing a description of work to be undertaken by the
City, with an index and brief description of all RI activity for the entire
NL.I.C. Site, including all RI activities undertaken by third parties under
the scope of this Agreement, which may consist of a brief description
of the RI activities of such third parties followed by an attachment of
any available Rl report prepared by such third parties.

Attachment 2 to the Settlement Agreement also identifies the following as the primary
objectives for the Remedial Investigation.

a Adequately characterize significant contaminant source areas in order to determine
remediation and cleanup goals.

m Characterize the extent of contamination to the degree necessary for evaluation of
selected remedial alternatives.

m Characterize the fate and transport of the principle contaminants of concern.

Identify target receptors of the detected contaminants and evaluate associated risks.

Develop source control plans to address areas identified as "hot spots” or areas of
high contamination.

As stated previously, the FS is to focus on the area wide groundwater, soil, and/or
surface water contamination. As such, the FS objectives in Attachment 2 to the
Settlement Agreement are as follows:

s Identify, evaluate, and screen technologies
m Develop, refine, and evaluate alternatives

1-2
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Section 2
Site Background

This section presents a discussion of the NIC Site and its history. Section 2.1 provides
a description of the NIC Site. The site history is presented in Section 2.2. Section 2.3
provides a brief review of significant facilities within the NIC Site conducting their
own investigations under consent orders or agreements with either KDHE or the
Environmental Protection Agency (EPA). Section 2.4 provides a brief review of other
significant independent investigations conducted within the NIC Site. Section 2.5
presents the current site boundary finalized by KDHE on February 11, 2002 and
discusses changes to the site boundary as originally established by KDHE in the
Settlement Agreement signed in November 1995.

2.1 Site Description

The NIC Site is located in the north-central portion of the City of Wichita, Kansas.
The Site primarily consists of approximately 4,011 acres of urban industrial,
commercial, recreational, residential, and agricultural property. The Site was
developed from agricultural land over the last century. Figure 2-1 shows the land use
within the NIC Site. The land use within the Site is currently comprised as noted
below.

Land Use Acreage Percent of Site
Agriculture 339 85%
Parks 57 1.4 %
Schools 9 02%
Hospitals 45 11%
Residentiat 490 122 %
Vacant 149 37%
Commercial/industrial 2,922 728 %
TOTAL 4,011 100.0%

The residential properties are primarily located in the southeastern and southwestern
portions of the Site, generally south of 17th Street. In addition to the residential areas
noted on Figure 2-1, there is a small residential community consisting of
approximately 14 properties located on the west side of Hydraulic and north of 37th
Street, west and northwest of USD 259 property. The majority of the residential
property within the NIC Site consists of low- to moderate-income single-family
housing.

The agricultural areas are in the northern most portions of the Site and most of the
land is located outside of the City limits. The commercial/industrial property is
primarily located in the northern portion of the Site between the northern boundary
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(north of 37th) and 19th Street, and along the Santa Fe/ Washington corridor between
2nd and 19th.

2.2 Site History

With industrialization, environmental impacts to groundwater and soils at the Site
have occurred. In 1983, a U.S. Environmental Protection Agency (EPA) investigation
revealed the presence of volatile organic compounds (VOCs) in groundwater
produced from two industrial wells in the area. Subsequent investigations
throughout the 1980s and early 1990s revealed widespread VOC contamination in
groundwater in the NIC Site.

The NIC Site can be divided into three main subsections: the Northeast Investigation
Area, the 29th and Mead Site, and the 13th and Washington Site (see Figure 1-1). The
29th and Mead Site is a former National Priorities List (NPL)} site and has been
officially delisted. The former 29th and Mead Site is discussed further in Section 2.2.2.
The 13th and Washington Site is adjacent to the southern extent of the 29th and Mead
Site area and was investigated by KDHE after VOCs were detected in groundwater
wells located on the St. Francis Hospital property (9th and Santa Fe area) in 1991. The
former 13th and Washington Site is discussed further in Section 2.2.3.

The names of the 29th and Mead and the 13th and Washington sites were taken from
street intersections near the center of the two sites. The Northeast Investigation Area
is located north and northeast of the 29th and Mead Site. The degree of investigation
previously conducted in the NIC's three subsections prior to the NIC RI varies. In
general, the 29th and Mead Site area has been heavily investigated while the former
13th and Washington Site area has primarily been subjected to preliminary
investigations. The Northeast Investigation Area is primarily comprised of five
industrial facilities that are conducting their own groundwater investigations.
Remedial actions are also being conducted at some of these facilities. A list of reports
associated with investigations and/or remedial actions conducted by others at
facilities or areas within the NIC Site is provided in Appendix A-1.

The three subareas of the NIC Site were discussed in the NIC Work Plan (CDM 1997)
and are briefly discussed in the following subsections.

2.2.1 Northeast Investigation Area

The Northeast Investigation Area, located north and northeast of the main portion of
the NIC Site includes four facilities that were identified in the NIC Settlement
Agreement as being under Consent Orders with EPA and/or KDHE: the Coleman
Northeast Plant, the former Unocal Chemicals Division Distribution Facility, Unified
School District 259 Service Center, and Continental Tank Car Corporation. Each of
these facilities is discussed in detail in section 2.3. Chemicals of concern (COCs) were
identified as the volatile organic compounds (VOCs) tetrachloroethene (PCE),
trichloroethene (TCE), cis-1,2-dichloroethene {cis-1,2-DCE), and vinyl chloride (VC).

Pwvichita-NIC\R1_Reporta-Repor Edits_Feb2007\Text\Saction 02_rev.d6c
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TCE and PCE were the most prevalent contaminants present. The area consists of
urban industrial, commercial, agricultural, and residential property.

North and adjacent to the Northeast Investigation Area and outside the NIC Site
Boundary is the Phillips Pipeline Wichita Bulk Terminal Facility (PPL). Groundwater
contamination at the PPL site is being addressed through the Voluntary Cleanup and
Property Redevelopment Program (VCPRP) with KDHE and is further discussed in
Section 2.3.17. The NIC Site boundary is discussed in Section 2.5.

2.2.2 29th and Mead Site

The 29th and Mead Site is south of the Northeast Investigation Area. The 29th and
Mead Site was a National Priorities List (NPL) site that has been officially delisted.
The area consists of approximately 1,440 acres comprised of urban industrial,
commercial, recreational, and residential property that have been developed from
agricultural land over the past 100 years.

In 1983, an EPA investigation of potential groundwater contamination revealed the
presence of VOCs in water produced from two industrial wells in the area.
Contaminants including TCE, carbon tetrachloride (CT), BTEX compounds (benzene,
toluene, ethylbenzene, and xylene), methylene chloride (MC), VC, and
1,1,1-trichloroethane (1,1,1-TCA) were detected. U.S. Geological Survey (USGS})
investigations conducted in 1984 and 1985 for the EPA provided additional
information on the extent of groundwater contamination in the area.

In 1987, the Wichita North Industrial District Group (WNID Group), including the
City of Wichita, was organized and inittated an investigation of possible groundwater
contamination in the area. The WNID Group entered a Consent Agreement with
KDHE on September 27, 1989 that provided for an RI/FS. The Consent Agreement
was executed by each participant and the City agreed to become a participant in the
Consent Agreement on September 12, 1989. The 29th and Mead Site was officially
listed as a NPL Site in February 1990.

Fieldwork at the site was conducted from 1990 through 1992 and an RI Report was
submitted to KDHE in late 1992 for review and approval. KDHE noted numerous
data gaps in the report and issued a Notice of Disapproval dated July 16, 1993.
Consent Orders were signed with four additional potential responsible parties (PRPs)
based upon the data presented in the Draft RI. Data and maps from the 29th and
Mead investigations are included in Appendix B-2.

In July 1994, the City of Wichita petitioned the EPA to remove the 29th and Mead Site
from the NPL. The City made this request with the objective of negotiating a
Settlement Agreement with KDHE. The terms of the Settlement Agreement would
allow the City to restore economic viability by allowing property transactions and
financing to occur, to restore the declining tax base in the area, and to facilitate the
completion of RI/FS activities. On April 7, 1995, the EPA advised that it would
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initiate deletion of the 29th and Mead Site from the NPL if the City carried out the
response actions required in the Settlement Agreement for the NIC Site. The EPA
published the notice of deletion of the 29th and Mead Site from the NPL Sites on
April 29, 1996.

Over the past several years, a variety of acions have been taken to remediate
contamination at individual facilities within the 29th and Mead Site area.
Descriptions of remediation activities and investigations at individual facilities are
presented in Sections 2.3 and 2.4.

Monitoring wells installed in the 29th and Mead Site area as part of the large-scale
investigations performed on behalf of the Wichita North Industrial District PRP
Group are indicated by the prefix "WND." These WND-series wells (locations
WND-01 through WIND-37) were installed between March 1991 and May 1992.
Generally, these wells are installed in nested pairs to monitor the shallow and deep
aquifer zones. Soil borings, soil samples, and Geoprobe groundwater samples
collected as part of the 29th and Mead RI (GTI 1996) are signified in this report by the
prefix "29M."

2.2.3 13th and Washington Site

The 13th and Washington Site, south of the former 29th and Mead site, was identified
in May 1991 when VOC contamination was detected in a dewatering well used
during a construction project at the St. Francis Regional Medical Center. Land use in
the approximately 1,600-acre area includes industrial, commercial, recreational, and
residential properties.

In May 1991, KDHE completed a Preliminary Assessment of the site utilizing
Geoprobe sampling techniques. The Preliminary Assessment concluded that
contamination from the 29th and Mead Site was migrating into the 13th and
Washington Site, and that four potential source areas within the 13th and Washington
Site were also impacting groundwater. COCs were identified as PCE, TCE,
1,1,1-TCA, 1,1-DCE, trans- and cis-1,2-dichloroethene (frans- and cis-1,2-DCE),
1,1-dichloroethane (1,1-DCA), and VC.

Additional investigation of the site was conducted by the City in 1993 through a
negotiated Consent Agreement with KDHE (92-E-222) signed October 1992. These
investigation activities consisted of the installation and sampling of monitoring wells.
VOCs were detected in most of the eleven monitoring well clusters installed. VOCs
detected at levels exceeding the federal drinking water standard maximum
contaminant levels (MCLs) included PCE, TCE, ¢is-1,2-DCE, VC, 1,1,1-TCA, 1,1-DCE,
and 1,1-DCA. The analytical results did not indicate the presence of free phase
chlorinated solvents. High levels of petroleum contaminants were also detected at
one location. The additional investigation indicated that contamination from the 29th
and Mead site was migrating into the 13th and Washington site from the north as well
as from four potential source areas within the 13th and Washington Site.

2-4

P-Wichita-NICIRI_Repori9-Report Edits, Feb200T\Taxt\Saction 02_rgv.doc



Section 2
Site Background

Monitoring wells installed in the 13th and Washington Site area in March and April
1993 as part of 29th and Mead Site downgradient investigations are indicated by the
prefix "WND" (well locations WND-38 through WND-49). Generally these wells were
installed in nested pairs to monitor the shallow and deep zones of the aquifer. Soil
borings, soil samples, and Geoprobe groundwater samples installed and collected as
part of the 13th and Washington Expanded Site Investigation (KDHE 1993) presented
in this Rl are signified by the prefix "13W." Maps and data related to the 13th and
Washington investigation are provided in Appendix B-1.

2.2.4 City Actions

The KDHE and City of Wichita finalized the NIC Settlement Agreement on
November 14, 1995. Among other items, the Settlement Agreement obligated the

City:
s To conduct an RI/FS program

u "To create a Redevelopment of Central Business District Area (Tax increment
finance area) pursuant to K.5.A. 12-1770, et seq., or as amended"

m Establish a Certificate and Release Program
The Settlement Agreement was facilitated by the following City actions:

a The NIC Site was designated as a “blighted area” on March 5, 1996, which was one
of the steps necessary to establishing a Tax Increment Finance District.

» The North Industrial Corridor Redevelopment District, also known as the NIC Tax
Increment Finance (TIF) District, was established on March 19, 1996, under City
Ordinance 43-009.

On May 21, 1996 the City signed a participation agreement with a group of
26 representatives identified as the NIC Participants. The NIC Participation
Agreement included:

m Provisions for limited funding of the NIC RI/FS from the Participants.
m The formation of the NIC Technical Advisory Committee.

= An agreement from the Participants to be part of the Remedial Design/Remedial
Action (RD/RA) allocation process.

The NIC Participant Agreement was followed by a June 11, 1996 Agreement between
the City and representatives of major lending institutions in the Wichita area. The
purpose of this Agreement Regarding the North Industrial Corridor was to encourage
lending institutions to resume business and private lending to applicants within the

2-5
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NIC TIF District who have obtained Certificates of Release for Environmental
Conditions from the City.

The "Certificate and Release for Environmental Conditions" program, was initiated on
July 10, 1996 when the City sent out official notice of the program. Under the
program, existing or potential new property owners within the NIC Site could obtain
and fill out an application for Certificate and Release for Environmental Conditions.
These applications are also referred to as liability release forms (LRFs). A list of
applications reviewed by CDM is provided in Appendix A-2.

The City officially initiated the RI/FS program with the hiring of a consultant (CDM)
on January 7, 1997.

Another major City action was the implementation of institutional controls. On June
25,1996, the City passed a water well ordinance that provides the City with the power
to restrict the installation of a water well for personal use within an area deemed by
the City to be contaminated. The City Ordinance is Municipal Code of Ordinances,
Title 7, Chapter 7.30, section 7.30.105. The specific language of the code is provided
below.

Section 7.30.105 Water wells in contaminated areas.

(2) From and after the date of the ordinance codified in this section, no
new water well shall be constructed and used for personal use if the
health officer determines that such well is in a contaminated area.

(b) Any existing water well shall cease to be used for personal use if the
ealth officer determines that (1} the well is in a contaminated area,

f’2) public water is available to the water well user, and (3) the cessation

of use of the water well for personal use is in the best interest of public

health, safety and welfare. (Ord. No. 43-156 § 2)

2.3 Facilities Conducting Site Investigations Under
Regulatory Oversight

This section presents data collected by parties other than CDM during site
investigations at individual facilities within the NIC. The investigations are being
conducted under agreements with either KDHE or EPA.

Currently, 14 major facilities in the NIC Site have agreements or orders with either
KDHE or EPA to conduct their own investigations and/or remedial activities relating
to potential or known environmental impacts to soil and groundwater as a result of
past business operations. Additionally, four other significant investigations have
been or are being conducted at locations just outside the NIC Site at locations that
have a possibility of impacting the NIC Site. These investigations are known as 29th
and Grove {named for the projected intersection of these two streets), Johns' Sludge
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Pond (located just east of 29th and [-135), Phillips Pipeline Terminal facility (located
northeast of Unocal), and 57th and Broadway.

Table 2-1 presents the facility and/or site name and location of each of the above
facilities and the primary contaminants of concern associated with the facility. These
facilities do not include sites such as service stations with leaking petroleum
hydrocarbon underground storage tanks (USTs) that are under the jurisdiction of the
Storage Tank Section of the KDHE Bureau of Environmental Remediation. As
acknowledged in Section 164 of the Settlement Agreement between the City and
KDHE, sites with leaking petroleum hydrocarbon USTs are to be addressed through
the Underground Storage Tank Trust Fund program. Due to the degree of petroleum
hydrocarbon contamination and business operations that may have included the use
of chlorinated volatile organics, the Phillips Pipeline Terminal, the Coastal Refinery,
and the Union Pacific Railroad Wichita Fueling Facility investigations have been
included in Table 2-1. Investigation areas are shown on Figure 2-2. A list of the
known reports associated with these facilities is provided in Appendix A-1.

This section summarizes ongoing investigations and remedjial actions being
conducted within the NIC by facilities under the jurisdiction of KDHE or EPA where
sources or potential sources of VOC impacts to groundwater have been observed.
Several of the following discussions were previously presented in CDM's February
2000 Phase 1/1A Technical Memorandum (Phase 1/1A TM) for the NIC Site. In the
NIC Phase 1/1A TM, some facilities were referred to as Operabie Units. The term
"Operable Unit" may have distinct connotations and legal implications under
CERCLA that may not necessarily apply to the facilities identified as such in the NIC
Phase 1/1A TM. As a result, the term Operable Unit will not be used in this RI
Report.

2.3.1 Continental Tank Car Corporation (CTC) Facility

The CTC facility, located at 1106 East 37th St. North as shown on Figure 2-2, is being
investigated under KDHE Consent order 92-E-206 signed September 4, 1992 by CTC
and KDHE. The CTC facility has also been operated as Impala Industries, Inc. and
Great American Design, Inc. and has been used for light manufacturing and assembly
operations. The facility comprises approximately 3.1 acres. CTC is operating under
an Operable Unit Order for Interim Measures. The Order requires source control and
delineation efforts be conducted by CTC. Additionally, CTC was to conduct semi-
annual groundwater monitoring between 1998 and 2002.

VOCs detected at the site include PCE, TCE, ¢is-1,2-DCE, 1,1-DCE, 1,1-DCA, and
1,1,1-TCA according to CTC's Semi-annual Monitoring Report of July 1998 (Strata
1998). PCE, TCE, and 1,1,1-TCA, among other VOCs have been detected in the onsite
surface and subsurtface soils. In February 1994, downgradient monitoring well
CTC-MWO06S had detections of TCE and 1,1,1-TCA at 962 ug/L and 815 pg/L,
respectively. Onsite monitoring well CTC-MWO095 had a TCE concentration of 329
pg/Land 1,1,1-TCA was non-detect during the same sampling period. At least 14
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monitoring wells representing 10 locations have been installed to date. Relevant
maps and available data summary tables are presented in Appendix B-5.

Monitoring wells and Geoprobe groundwater samples collected as part of this
facility's environmental activities presented in this RI are signified by the prefix
"CTC"

2.3.2 Coleman North/Evcon (CN} Facility

The CN facility is located at 801 East 37th St. North (Evcon) and at 3050 North St.
Francis (Recreational Vehicle Products). Environmental investigations and interim
remedial activities have been conducted under a Consent Decree signed June 14, 1991
by Coleman (now New Coleman Holdings, Inc.), Evcon Industries, Inc. (Evcon) and
EPA. However, neither company admits to any liability arising out of the
transactions or occurrences alleged in the complaint prepared by EPA. Coleman,
Recreational Vehicle Products, and Evcon entered into a Consent Decree with EPA on
September 7, 1993 to conduct a RD/RA at the CN facility.

A significant portion of the site was used by Coleman to manufacture household
furnace and air conditioning units. Currently, groundwater and soil remediation and
semi-annual groundwater sampling is being conducted at the CN facility. VOCs
detected at the site include PCE, TCE, 1,1-DCE, cis- and trans-1,2-DCE, VC, 1,1,1-TCA,
and BTEX according to the CN Remedial Investigation, Revision IV of May 7, 1992
(GTI1992). May 1990 TCE concentrations in the shallow groundwater were reported
as great as 21,000 pg/L (CN-MW34). At least 74 monitoring wells have been installed
at 43 locations in the immediate vicinity of the facility. Relevant maps and data
summary tables are presented in Appendix B-3.

The CN remedial system consists of a recovery well in the south end of the site

pumping approximately 90 gallons per minute (gpm). Recovered groundwater is
pumped to a treatment system onsite. A soil vapor extraction (SVE) system and a
second groundwater recovery system are operated in the north half of the facility.

Monitoring wells and Geoprobe groundwater samples collected as part of this
facility's environmental activities presented in this RI are signified by the prefix "CN."
This facility is depicted as “Coleman/Evcon” on Figure 2-2.

2.3.3 Coleman Northeast (CNE) Facility

The CNE facility, located at 3600 North Hydraulic Avenue as shown on Figure 2-2, is
a manufacturing facility. Environmental investigation and interim remedial activities
are being conducted under Consent Order 91-E-205 signed November 17, 1992 by
Coleman and the KDHE Bureau of Environmental Remediation. The primary
chlorinated VOCs detected at the site are TCE and ¢i5-1,1-DCE, according to the
Remedial System Performance Report of November 6, 1998.
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In Geraghty & Miller's February 1997 report titled Phase I1I Offsite Remedial
Investigation - Coleman Northeast Plant - Wichita, Kansas, PCE detected on the CNE
facility was attributed to Unocal. Specifically, the last sentence in Section 6.2.2 of
the report stated: "The origin of PERC in the northeastern portion of the site and
beneath the Shipping Warehouse is unresolved but Coleman believes that
available data indicates Unocal is the probable source of PERC in this area”. In
Woodward-Clyde Consultants' June 1996 report titled Comprehensive Remedial
Investigation Report - Former Unocal Chemicals Division Distribution Facility - Wichita,
Kansas, the PCE contamination on the Coleman NE facility was attributed to the
CNE facility. Specifically, Section 8.1.2 states the following: "PCE detected in
Coleman's property within the NE Plume extent is primarily associated with other
source areas on Coleman's property. The greatest dissolved-phase fraction of PCE
in the NE Plume emanates from the source areas on Coleman's property.” The
February 1997 Geraghty & Miller report also identified three chlorinated solvent
areas (TCE) on the CNE facility. These three areas include two primary source
areas identified as Site 1B and Site 3. Site 1B consists of two concentrated areas
separated by a shipping road.

Two of the source areas are located in the central southeastern portion of the facility
in the vicinity of CNE-MWU07S. TCE and cis-1,2-DCE concentrations in monitoring
well CNE-MW07S were reported as 4,900 ug/L and 540 pg/L, respectively, in August
1996. The third primary source area is located in the southwest portion of the plant
building near monitoring well CNE-MW155. TCE and cis-1,2-DCE concentrations in
monitoring well CNE-MW15S were reported as 370 pug/L and 660 ng/L, respectively,
in August 1996. Observation well CNE-OW1S is located immediately downgradient
of the third primary source area next to Pumping Well 1 had a reported TCE
concentration of 9,600 pg/L in a May 1995 sampling event.

The CNE facility has a total of 71 wells onsite and downgradient of the facility with
gauged water levels. Thirty wells are paired wells (shallow and deep). One CNE
well {CNE-NE-11S5) is paired with a WND-series well (WND-115). The current
monitoring program consists of 63 monitoring wells gauged for water levels and

15 wells sampled for VOCs. Relevant maps and data summary tables are presented in
Appendix B-4.

The CNE remedial system consists of three groundwater recovery wells producing
approximately 95 gpm total. Wells PW-1, PW-2, and PW-3 have average extraction
rates of 35 gpm, 15 gpm, and 45 gpm, respectively. Groundwater is treated by an air
stripper and discharged to a drainage ditch under NPDES Permit No. KS-0091421.
Between October 1995 through June 2001, a total of 267,550,600 gallons of
groundwater were recovered with an estimated removal of 1,511 pounds of VOCs.
The remediation system is operated by New Coleman Holdings, Inc. Vapor
degreasing operations were halted in December 1995. This Interim Remedial Measure
(IRM) system is still in operation. Water levels are measured monthly and quarterly
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sampling is conducted at 15 selected monitoring wells to evaluate remedial system
performance (AGM 1998).

Monitoring wells and Geoprobe groundwater samples collected as part of this
facility's environmental activities presented in this RI are signified by the prefix
IICNE.H

2.3.4 Unified School District 259 (USD) Facility

The USD 259 School Service Center Complex is located at 3850 North Hydraulic
Avenue (Figure 2-2). This facility was used to maintain school district equipment.
Environmental impacts were observed by KDHE at the site in 1991 and a leaking UST
that had contained a solvent consisting primarily of PCE was subsequently removed
in 1992. Soil in the excavated tank pit had a PCE concentration of 31,000 ug/Kg in
October 1992. PCE was detected in a Geoprobe groundwater sample collected
immediately west of the PCE tank location (P-49W) at a depth of 22 feet. The PCE
concentration was 240,000 ug/L. TCE was detected in the same sample at a
concentration of 3,400 ug/L. Monitoring well USD-MW08, located just south of the
excavated tank pif, was sampled in September 1995. PCE and TCE were the primary
chlorinated VOCs detected in this well at concentrations of 2,400 pg/L and 1,700
ug/L, respectively.

An environmental investigation is being conducted under Consent Order 92-E-121
signed March 15, 1993 by USD and the KDHE Bureau of Environmental Remediation.
While PCE and TCE are the primary chlorinated VOCs detected at this facility,
petroleum hydrocarbon contamination is also present in groundwater on the USD
property. Fuel-related compounds were detected in well MW-7R located in the
eastern portion of the USD property south and west of the Phillips Pipeline Terminal
(see Section 2.3.17}. In addition, the fuel-related compound 1,2,4-trimethylbenzene
was detected at 6.2 ug/L in well MW-8 in the middle of the USD property in January
1998, so the possibility of a petroleum hydrocarbon source on the USD property
cannot be precluded at this time.

A total of 31 monitoring wells have been installed at the site at 26 locations. Six wells
have been decommissioned. At present, there are 25 monitoring wells at 22 locations.
Relevant maps and data sumrmary tables are presented in Appendix B-14.

An RI was conducted at the site from 1993 to 1995 and a resulting Technical
Memorandum (TM) submitted to KDHE in April 1997. A modified Phase 2 RI Work
Plan was submitted to KDHE in June 1998 and subsequently approved. The modified
Phase 2 RI Work Plan is being implemented and ongoing quarterly monitoring of the
site began in July 1998.

Results of groundwater sampling conducted at USD in November 2000 and June 2001
are provided in Appendix B-14. These groundwater sampling results were from
monitoring wells on the USD property and on the Pinsker Steel Inc. property, located
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east of and adjacent to the USD property. These results appear to indicate that the
USD property is impacted both by an onsite contamination source of chlorinated
VOCs upgradient of MW-9 and by chiorinated VOCs migrating onto the southern
part of the USD property from a contamination source to the east. The Unocal
property is located east of the USD property and is discussed further in Section 2.3.6.

Approximately 90 cubic yards of impacted soils were removed from a tank basin at
the USD 259 School Services Center in October of 1992 during systems closure. A
subsequent IRM soil removal action was completed in April of 2000 at this site.
Approximately 78 cubic yards exceeding the “clean limits” of 180 ug/Kg PCE
established by the KDHE were removed during the 2000 IRM. USD reports that all
remediation activities were observed and approved by the KDHE.

Monitoring wells and Geoprobe groundwater samples collected as part of this
facility's environmental activities presented in this RI are signified by the prefix
"usp."

2.3.5 Van Waters & Rogers (VWR) Facilities, 2041-2049 North
Mosley and 3105 North Mead (VWRS and VWRN)

The Van Waters & Rogers (VWR) Company is now known as Vopac USA, Inc.
{(Vopac). VWR operated at two facilities within the NIC Site. The facilities are
identified by CDM as VWRS (southern facility) and VWRN ({northern facility). Vopac
still conducts operations at the southern facility.

VWRS Facility

The southern facility is located at 2041-2049 North Mosley (Figure 2-2) and is being
investigated under KDHE Consent Agreement 98-E-0096. The facility was used for
repackaging of chemicals including TCE and 1,1,1-TCA since 1959 and was acquired
by VWR from the McKesson Corporation in 1986. TCE was reportedly spilled at the
site in 1984 and 1986 (prior to VWR's acquisition of the facility) (VWR 1994) and the
site is undergoing an RI. A Draft RI dated March 29, 1999 has been generated and is
under review by KDHE. A total of 18 monitoring wells were installed at 10 locations
during the 1998 Rl investigation.

The VWRS Draft RI concludes that there are no on-site contaminant sources at the
facility; however, KDHE's October 2001 comments stated that “KDHE did not concur
with this conclusion and requested additional data collection”. An assessment of the
data is presented in Section 9 of this RL

As part of the Consent Agreement, groundwater monitoring is to be conducted on a
quarterly basis. A site map and available data tables are presented in Appendix B-18.
Menitoring wells and Geoprobe groundwater samples collected as part of this
facility's environmental activities presented in this RI are signified by the prefix
"VWRS."
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VWRN Facility

A former facility, VWRN, was operated under the Van Waters & Rogers name at
3105 North Mead, located south-southwest of the Coleman North facility. A
preliminary site investigation was conducted at the northern facility under KDHE
Consent Order No. 00-E-155. Select figures and data tables from a report submitted to
KDHE on February 5, 2001 are provided in Appendix B-19. The report was prepared
by SECOR and is titled "Preliminary Investigation Report - Former VW&R Mead Street
Facility - Wichita, Kansas". While some VOC contamination was detected in the
groundwater during the investigation, the report states that "... TCE and associated
VOCGs in the groundwater is most likely a result of contaminant migration onto the
Former Facility from sources located hydraulically upgradient, toward the adjacent
EVCON facility /COU."

This facility is depicted on Figure 2-2 as "Former VW&R (North)".

2.3.6 Former Unocal Chemicals Division Distribution (UCL)
Facility

The UCL facility is located at 2100 East 37th Street North as shown on Figure 2-2. An
accidental release of 150 gallons of PCE in 1989 resulted in a Consent Order {Case No.
91-E-206) between Unocal and KDHE that became effective on March 23, 1992.
Unocal implemented an Interim Response Action vapor extraction system on their
property with a start-up date of November 22, 1989. The vapor extraction system is
reportedly operational during summer months.

While Unocal points to 1989 as the time releases occurred at the facility, KDHE files
contain documentation of a spill and fire in July 1984 at the Union Chemicals facility
in Wichita, Kansas. The facility appears to be the Unocal facility. An August 9, 1984
Memorandum from Mr. Dale T. Stuckey to Mr. Larry Knoche states that a spill,
explosion, and fire occurred in July 1984. The memorandum states that Mr. H. J.
Koop, the Union Chemical's supervisor of Loss Prevention based out of Schaumburg,
Illinois, informed KDHE that all solvents had been driven off in the fire and that no
drums containing liquid were found in the warehouse by the investigation team. The
memorandum indicates that a spill report was completed by a Mr. Ralph O'Connor
with a hand-written Spill Report #1307 4 RO 0510.

The referenced spill report indicates that the spill/ fire/ release incident occurred on
July 13, 1984 and includes sketches of the facility layout and chemical storage. The
report indicates that 12 to 16 barrels of TCE were in the warehouse that was
consumed in the fire. The tank farm was also illustrated as having unspecified
"chlorinated solvents" in the portion of the tank farm containing Tanks 25 through 29,
a tank battery oriented with its long axis north-south and located in the southwestern
portion of the tank farm. The TCE drums were shown to be stored in the central
portion of the north wall within the warehouse. The same report indicates that a dam
was constructed across the bar difch on the north side of 37th Street. The dam
allowed for the containment of fire control water and runoff from a July 16 rain event
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to be temporarily stored in an approximately 200 foot long section of the bar ditch.
The report indicates that the runoff water from fire control on July 13th, 1984 was to
be handled by the Hazardous Waste Section Bureau of Waste Management together
with the disposition of remaining barrels and chemicals.

The foliow-up document by Mr. Stuckey indicates that 14,000 gallons of water were
recovered from the ditch into three Groendyke tanker transports and shipped to the
Union Chemical facility in Kansas City with a planned disposal down the Kansas City
sanitary sewer, contingent upon approval by the city. The files did not contain the
analytical reports or confirmation of the final disposition of the ditch water.

Given that numerous compounds other than PCE are present in the groundwater at
the facility (see below), the 1989 PCE spill release does not account for all of the
observed groundwater contamination.

Unocal completed the first phase of a Rl in 1993 with KDHE approving the Phase 1
Remedial Investigation Report on November 30, 1993. In June 1994, KDHE approved
Unocal's plan to implement an additional IRM in order to hydraulically control
migration of the plume and to remediate contaminated groundwater. The hydraulic
controls consist of 12 groundwater extraction wells, 11 of which are located on the
Coleman Northeast Plant to the south of Unocal. The system has reportedly been in
continuous operation since its start-up in January 1995. At least 25 monitoring wells
representing 23 locations have been installed during the Unocal investigations. In
addition, two wells with PZ designations, four wells with TW designations, and 10
wells with a P designation have also been installed. In addition, Unocal excavated
and disposed of contaminated soils as part of a KDHE approved IRM in December
2001.

Environmental investigations have indicated that VOCs in the groundwater are
migrating to the CNE property to the south and onto the Pinsker Steel and USD
properties to the west. The primary contaminants of concern are PCE, TCE, cis-1,2-
DCE, and 1,1,1- TCA. However, extraction well R-1 located in the primary source
area on the Unocal property had the following VOCs and semi-VOCs detected in
March 1996.

March, 1996 Detections in Recovery Well R-01 at the Unocal Facility

VOCs Detection {pg/l) | SVOCs Detection {ug/L)
Tetrachloroethene 24,000 Naphthalene 480
Trichloroethene 20,000 2-Methylphenol 29
Toluene 18,000 4-Methylphenol 25
Xylenes, total 14,000 2-Methylnaphthalene 25
1,1,1-Trichkoroethane 5,700 Bis (2-ethylhexy!) phthalate 14 B
2-butanone 4 500 Phenal 1.7
¢is-1,2-Dichloroethene 3,700
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March, 1996 Detections in Recovery Well R-01 at the Unocal Facility
VOCs Detection (pg/lL) | SVOCs | Detection (ugiL)
Ethylbenzene 3,400 Notes:
Acetone 1100 J J = estimated value, below the detection limit
1,1-Dichloroethene 950 B = constituent detected in laboratory blanks
Vinyl Chioride 710
Methylene Chioride 180 JB
1,1-Dichloroethane 120
Benzene 3J
1,1,2-Trichioroethane 24J

The detections in R-01 as well as the adjacent monitoring well MW-06 indicate that
compounds other than PCE have been released to the groundwater on the facility.
The June 28, 1996 report prepared by Woodward-Clyde Consultants for Unocal
Environmental Remediation Services titled "Comprehensive Remedial Investigation
Report - Former Unocal Chemicals Distribution Facility - Wichita, Kansas" presented the
above data. The report states "the elevated levels of chlorinated compounds in R-01
are considered to be the result of DNAPL [dense non-aqueous phase liquid] removal
activities conducted for the blank sump of R-01 prior to groundwater sampling” and
"are not considered to be representative of groundwater concentrations”. Unocal
reports that DNAPL has not been detected in well R-01 subsequent to the 1997 second
semi-annual groundwater monitoring event.

Relevant maps and data summary tables are presented in Appendix B-13. Monitoring
wells and Geoprobe groundwater samples collected as part of this facility's
environmental activities presented in this RI are signified by the prefix "UCL."

2.3.7 Coastal-Derby Refinery (DRB) Facility

The Coastal-Derby Refinery facility is a largely closed refining operation. The facility,
currently known as the Coastal Refining and Marketing facility and formerly known
as the Derby Refinery, is located at 1100 East 21st St. North (Figure 2-2). The facility
has been the site of a petrochemical manufacturing, production, and refining facility
since the 1920s. KDHE notified the Derby Refining Company on October 20, 1980 that
petroleum hydrocarbons had been found in the groundwater south of the refinery.
KDHE requested that Derby Refining Company delineate the extent of contamination
at the refinery and determine potential source areas. Remedial activities are being
conducted under KDHE Compliance Order 86-E-145A. The refinery was acquired by
the El Paso Corporation during the merger between the Coastal Corporation and the
El Paso Corporation, which was completed in January 2001.

Petroleum product released periodically over the life of the refinery is currently
recovered by 17 extraction wells, separated and pumped to a storage tank, and
produced water is reinjected in 40 wells upgradient of the recovery field. Eight
additional recovery wells, including two offsite recovery wells south of 21st 5t., were
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to be installed in 1999. Their operational status is not known at this time. As many as
41 recovery wells have operated for some period of time within and downgradient of
the DRB facility since 1985. Over the course of the remedial investigation and
remedial action, approximately 100 monitoring wells have been installed on and
downgradient of the DRB facility.

Quarterly monitoring is conducted at 11 monitoring wells and at canals adjacent to
the refinery. To date, the focus of environmental investigations at the site has been
petroleum hydrocarbons; however, some of the monitoring wells have periodically
been analyzed for chlorinated VOCs and other analytical parameters. Relevant maps
and analytical summary tables are provided in Appendix B-7. Nc sources of
chlorinated solvent contamination at the DRB facility other than the fuel additive
1,2-dichloroethane (1,2-DCA) are indicated by available data.

Monitoring wells and Geoprobe groundwater samples collected as part of this
facility's environmental activities presented in this RI are signified by the prefix
IIDRB.II

2.3.8 Christopher Steel Inc. (CSI) Facility

The CSI facility at 1221 East Murdock (Figure 2-2) has conducted several
investigations dealing with various contaminated areas within the facility. The
investigations date back to 1989 when a 2,000-gallon gasoline underground storage
tank (UST) was removed from the facility and KDHE observed that the tank had
leaked and requested an investigation. A total of 10 monitoring wells have been
installed between 1989 and 1995.

The facility was involved in manufacturing structural steel. Investigations and
remedial activities have dealt mainly with total petroleum hydrocarbon
contaminations, metals, and paints in soils and have been conducted under the
Resource Conservation and Recovery Act (RCRA). A report generated under the
RCRA program was completed in May 1996 by Dames & Moore and was titled
"Remedial Action Report - Christopher Steel - 1221 East Murdock Avenue - Wichita, Kansas.
Geoprobe and Monitoring Well Investigations." The report documents the remediation
actions performed at the facility. Approximately 227 tons of soil were removed from
beneath an area with visible surficial soil staining noted by KDHE in an area referred
to as the "Paint/Solvent Area". Approximately 911 tons of petroleum hydrocarbon
stained and petroleumn hydrocarbon impacted soils were excavated and removed
during the Remedial Action. Approximately 79 tons of blast sand and paint-chip
impacted soil were also removed. Approximately 30 drums of various materials were
also removed. Three of the drums were identified in the report as "chlorinated
solvent”. Further clarification of the designation "chlorinated solvent" was not
provided in the report.

Also noted in the 1996 report, several soil samples had detections of PCE. A scil
sample collected at Building F, Pit 3 (lab sample 95-11-054-01) had detections of
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22 ng/kg of PCE and 6 pg/kg of cis-1,2-DCE. The sample also had detections of
methylene chloride (39 B ug/kg), acetone (39 B ug/kg), benzene (2] pg/kg), toluene
(4] ug/kg), ethylbenzene (3 ] ug/kg), and total xylenes (19 ug/kg). The "B" qualifiers
indicate that the compounds were detected in laboratory blanks. The "J" qualifiers
indicate that the value was estimated because the analyte was below the laboratory
detection limit. PCE was also detected in a sample identified as a PSSA Stockpile ata
concentration of 8.6 ug/kg and in a sample identified as Building F Excavation West
at a concentration of 12.3 ug/kg. Building F is the Bridge Fabrication building located
immediately south of the railroad tracks, east of Ohio Street, and north of Elm Street.

On March 10, 1997 a report prepared by Dames & Moore titled "Report - Underground
Storage Tank - January 1997 - Groundwater Sampling - Christopher Steel, Inc, 1221 East
Murdock Avenue - Wichita, Kansas - KDHE Project #U208700145" was submitted to
KDHE. Groundwater was sampled from 10 monitoring wells in January 1997 and
analyzed for VOCs. The groundwater sample from MW-2 had PCE detected ata
concentration of 12 pg/L. PCE was not detected in any of the other nine monitoring
wells. MW-2 is located immediately north of the Bridge Fabfication Building. In
Appendix A of the report, a March 29, 1996 letter from KDHE to Dames & Moore
states:

"Based upon the results of the investigation, it appears that this site
does not pose an immediate threat to health or environment, therefore,
monitoring would be an acceptable course of action. It is requested
that biannual sampling of monitoring wells MW-1 through MW-10 be
conducted for a period of two years."

As of January 2002, no current investigations or activities were being conducted at
this facility. Relevant maps and data summary tables are presented in Appendix B-6.

Monitoring wells and Geoprobe groundwater samples collected as part of this
facility's environmental activities presented in this RI are signified by the prefix "CSL"

2.3.9 Former Safety-Kleen, Inc. {(SK) /Former Hydrocarbon
Recyclers, Inc. (HRI) Facility

The former Safety Kleen, Inc. facility, located at 2525 New York (Figure 2-2), has
changed ownership and names several times since environmental investigation began
at the facility and is currently owned by Clean Harbors Kansas, LLC. The property
was occupied by Enmar Paint from the 1940s until 1979 when it became Reid Supply,
Inc. After Reid Supply occupied the site, the facility was used as a collection, storage,
and recycling point for liquid and solid hazardous waste material as well as bulk
chemical repackaging and distribution. The facility was purchased by Hydrocarbon
Recyclers, Inc. (HRI), a subsidiary of USPCI, in 1988.

In 1995, USPCI was purchased by Laidlaw Environmental Services who also
purchased Safety-Kleen Corporation in 1998. Laidlaw changed the name of the
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facility to Safety-Kleen in July 1998 and subsequently, Clean Harbors Kansas, LLC
assumed ownership. Service Chernical Supply Company occupied the northeast part
of the property in 1986 and conducted acid repackaging and distribution of industrial
chemicals until moving their operations offsite in 1990.

In 1990, PRC Environmental Management, Inc. prepared a report that was submitted
to EPA on September 7, 1990. The report was titled "Draft Preliminary Assessment
Report - RCRA Facility Assessment - Hydrocarbon Recyclers, Inc. - Wichita, Kansas". The
report presented the history of the facility including its extensive regulatory problems
dating back to 1980. The facility operations were also documented. The facility
processed chlorinated solvents and non-chlorinated solvents; paint and lacquer
wastes; waste oils, greases, and waxes; flammable and corrosive wastes; and waste
chlorinated solvents; and spent dry cleaning wastes. Groundwater impacts by
chlorinated solvents including PCE (504 pg/L), TCE (6,260 ng/L), 1,1,1-TCA

(4,755 pg/L), and carbon tetrachloride (CT) (635 ug/L) were documented. Toluene
(190 ug/L) and xylenes (250 ug/ L) were also detected in the onsite monitoring wells.
Detection of these compounds in the onsite groundwater does not necessarily point to
the facility as the source of the contamination. However, a 1992 sampling program
conducted by PRC for EPA reported onsite heated headspace detections of 1,1,1-TCA
(2,400 ng/kg), CT (14,700 ug/kg), TCE (15,300 pg/kg), PCE (36.3 ng/kg), toluene

(321 ug/kg), ethylbenzene (486 ng/kg), and xylenes (2,290 pg/kg) in soil samples
collected from depths between 0.5 and 3.5 feet. The soil sample location with the
most significant detected chlorinated solvents was located north of the drum crusher
facility east of Building D.

Safety Kleen (SK) is currently operating under EPA Identification No. KSD007246846.
The following discussion is based on a written history provided by SK. The EPA
conducted and documented a RCRA Facility Assessment (RFA) dated September 24,
1990, which identified the initial Solid Waste Management Units (SWMUs) and areas
of concern. A RCRA Permit Application was submitted to the agencies by Laidlaw
Environmental Services (Wichita), Inc. {currently Safety-Kleen) dated August 27, 1992.
The Part I permit was dated March 29, 1995. The Part II permit was dated

December 23, 1994, and summarizes the findings of the EPA RFA, and the related
SWMUs and areas of concern. The Part II permit requires that a RCRA Field
Investigation (RFI} Work Plan be generated, and identifies which SWMUs and AOCs
should be investigated as part of the RFI, and which can be postponed until closure of
the facility to avoid disruption to operations. The permit also cutlines the minimum
requirements of the RFI report. Safety-Kleen has been conducting its own site
nvestigations since 1999. Investigation activities to date have consisted of soil and
groundwater sampling via Geoprobe and monitoring wells.

The only known remediation activity to date was the excavation and disposal of the
paint can burial pit. This area of concern was limited in extent and historical in
nature. The pit originated from activities related to a paint manufacturer that
previously operated on site. Currently, 5K is conducting an RFI. Groundwater
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monitoring is being conducted periodically in association with the RFI activities.
Potential source areas will be identified in the RFI report, and subsequently, the need
for remediation, if warranted, will be addressed. The report was scheduled to be
completed in 2002.

Only two of the original five monitoring wells installed on the facility currently
remain, The remaining two wells are fully penetrating screens in the alluvial aquifer
(RSC-1 and HRI-3). Safety-Kleen has installed five well pairs on site (SK-1S&D
through SK55&D) and one single shallow well (SK-6S). Two single shallow wells
(SK-10S and SK-11S) have been placed off-site and downgradient of the facility,
between the site and Chisholm Creek. SK-115 is due east of the northeast corner of
the Coastal-Derby refinery property. The shallow wells intersect the groundwater
surface and penetrate the alluvial aquifer approximately 7 to 8 feet. The deep wells
located onsite have 5-foot screens and are set just above the Wellington Shale, at the
base of the alluvium. Wells on the Union Pacific Railroad (UPRR) property north of
the facility (and upgradient) are being used to monitor upgradient groundwater
quality. In addition, four new wells are awaiting installation on UPRR’s property,
pending an approved access agreement with the Railroad.

Nineteen wells are currently being monitored. However, a formal monitoring
program has not yet been established for the site. The number of wells may vary
depending on the RI/FS work progress.

Selected maps and analytical summary tables are presented in Appendix B-12.
Monitoring wells installed and data collected as part of this facility’s environunental
activities presented in this RI are signified by the prefixes "HRI" and "SK".

2.3.10 Farmland (FLE) Elevator Facility

Farmland Industries, Inc. (FLE) signed KDHE Consent Order 99-E0210 in December
1999 for the facility located at 1050 East 25th Street North (Figure 2-2). The Consent
Order required source control investigation and remediation activities at the FLE
facility. Farmland has been identified by the City as a potential source of CT
contamination. Work conducted under the Consent Order at the FLE facility includes
limited soil and groundwater sampling and the installation of 6 monitoring wells at 4
locations. Review of the vadose zone soil sampling data include detections of CT
(244 pg/kg) and chloroform (CFM) (282 pg/kg) with detections of TCE (68.8 pg/kg)
and PCE (9.9 pg/kg). The maximum detection of CT in the groundwater during a
February 2000 sampling event was 78.7 ug/L in well FLE-MW03S. Benzene was
detected at a concentration of 9,200 pg/L in well FLE-MWO01S during a May 2001
sampling event. According to KDHE, CT was detected in soils at the Farmland
facility at concentrations up to 290 mg/kg during June 2001.

PCE and TCE have been detected in groundwater at locations upgradient of the
Farmland Elevator and several sources of petroleum hydrocarbon contamination are
present in the area. Known significant petroleum hydrocarbon source areas include
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Union Pacific Railroad Wichita Fueling Facility and the Former Coastal Derby
Refinery.

No active groundwater remediation is being conducted at this time. Farmland has
reported the "... completion of interim removal and construction work, supervised by
KDHE ..." which according to KDHE, involved removal of a septic tank and lateral
field that were connected to a well at the elevator. No other information has been
provided to the City or CDM.

Relevant and available maps and data summary tables are presented in Appendix
B-8. Monitoring wells installed and data collected as part of this facility's
environmental activities presented in this RI are signified by the prefix "FLE."

2.3.11 Western Uniform and Towel Service, Inc. (WU) Facility

The WU facility, located at 1707 North Mosley (Figure 2-2), provides commercial
laundry services and is currently conducting an environmental investigation under an
Interim Agreement with KDHE signed on March 7, 1997. A Draft Site Assessment
Report was submitted to KDHE for comment in November 1997. KDHE approved the
Draft Assessment Reports in November 1999 with comments. KDHE indicated that
the data collected at the WU facility was acceptable; however, additional work may be
required pending KDHE review of the NIC RI Report. Groundwater samples were
collected via Geoprobe and monitoring wells installed during the site investigation.

A total of 17 monitoring wells were installed at 9 locations during the site
investigation. Low levels of PCE have been detected on the WU facility.
Groundwater collected from a depth of 15 feet at Geoprobe locations WU-GP02 had
PCE detected at 36 pg/L. The Geoprobe location was inside the north half of the main
building. Low levels of PCE were also detected in the groundwater samples collected
from some of the onsite monitoring wells (WU-MW06S, WU -MW075, WU-MW(8S,
and WU-MW09S) with a maximum detection of 7.6 ug/L in WU-MWO07S. TCE and
cis-1,2-DCE were also detected in groundwater samples collected on the facility
including upgradient groundwater samples. A further assessment of this facility is
presented in Section 9 of this document.

Relevant maps and data summary tables are presented in Appendix B-20. Monitoring
wells and Geoprobe groundwater samples collected as part of this facility's
environmental activities presented in this RI are signified by the prefix "WU."

2.3.12 Union Pacific Railroad Wichita Fueling Facility (UPREF)

The UPREF facility, located at 2645 N. New York Avenue (Figure 2-2), is a fueling and
maintenance facility being investigated under the Storage Tank Section of the KDHE
Bureau of Environmental Remediation for hydrocarbon releases resulting in free
phase petroleum hydrocarbon contamination. Investigation activities at the car
maintenance shop have been related to the release of petroleum hydrocarbons., A
total of 18 shallow monitoring wells were installed during the UPRF petroleum
hydrocarbon investigation. Only three of the shallow monitoring wells were sampled
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and analyzed for chlorinated VOCs. No chlorinated VOCs were detected in the
shallow monitoring wells. Free phase petroleum hydrocarbon contamination is still
present at the facility. In a remedial design report dated April 12, 2002, UPRF's
consultant proposed removal of free product using active skimmers in the impacted
monitoring wells. Vapor recovery was also proposed to enhance the free product
recovery process. CDM is not aware whether the remediation system was installed or
is in operation. The site is currently monitored by KDHE.

At the direction of KDHE, the City installed three deep monitoring wells adjacent to
three existing shallow monitoring wells. The well pairs were sampled for chlorinated
VOCs during the RI. Results of the sampling are presented in Section 5.

Relevant maps and data summary tables are presented in Appendix B-15. Monitoring
wells and Geoprobe groundwater samples collected as part of this facility's
environmental activities presented in this RI are signified by the prefix "UPRF."

2.3.13 Via Christi Medical Center Facility (VCM)

The VCM Center, St. Francis Campus, located at 929 North St. Francis, occupies
approximately nine square blocks in the vicinity of 9th and Emporia. This facility is
depicted as “Via Christi” on Figure 2-2. The main portion of the facility is outlined by
Topeka to the west, Santa Fe to the east, 10th Street to the north, and Murdock to the
south. St. Francis Regional Medical Center entered into an agreement with KDHE
(Case No. 92-E-139) dated March 1994 to perform a remedial site evaluation.
Extensive field investigations have been conducted at the VCM facility between 1997
and 2000. The field investigations primarily consisted of groundwater and soil
sampling via Geoprobe techniques. Prior to the investigation, periodic sampling was
conducted at select wells at the facility. Currently, six monitoring wells exist at three
locations int the vicinity of the VCM facility. The investigations determined that soils
and groundwater have been impacted by low levels of 1,1,1-TCA and its degradation
products and, possibly, some metals. The groundwater also appears to have been
impacted by TCE; however, the TCE appears to be derived from upgradient sources.
A more detailed evaluation of the VCM investigation results is provided in Section 9
of this document.

Relevant maps and data summary tables are presented in Appendix B-16. Monitoring
wells and Geoprobe groundwater samples collected as part of this facility's
environmental activities presented in this RI are signified by the prefix "VCM."

2.3.14 Johns' Refinery (JRF) Facility

The JRF facility was located at 915 E. 21st Street (Figure 2-2), at the southeast corner of
Mosley and 21st. The facility recycled used motor oil and other waste oils from 1950
to 1970 (EPA FIT report). In November 1985, EPA conducted an emergency response
and remedial action that resulted in the complete dismantling of the facility and
removal of polychlorinated biphenyl (PCB) contaminated soils to a depth of several
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feet. Excavated soils were replaced by clean fill covered by a clay cap. The area
currently serves as a gravel parking lot for Iocal businesses.

The EPA action did not consider or address the possibility of chlorinated solvent
contamination. No further environmental investigations or remedial activities at this
facility are known. Relevant maps and available data summary tables are provided in
Appendix B-10. Additional discussions of this facility are provided in Section 9.

2.3.15 29th and Grove Facility (29G)

The 29th and Grove site is located to the east of the current NIC site boundary on
Union Pacific Railroad (UPRR) tracks in the vicinity of the projected intersection of
29th Street and Grove Avenue (Figure 2-2). The site was originally identified in 1999
as a result of a KDHE investigation. KDHE negotiated an interim investigation
agreement with UPRR to conduct a site investigation. The preliminary results of the
UPRR investigation have identified significant soil and groundwater contamination.
The primary contaminant is TCE and its degradation product cis-1,2-DCE. The
groundwater contamination originates in the vicinity of a former loading ramp and
appears to migrate south down Grove Avenue to at least 21st Street.

Geoprobes and monitoring wells associated with this site are signified by the prefix
"269G",

2.3.16 Johns' Sludge Pond Facility (JSP)

Some of the material generated at Johns' Refinery (Section 2.3.14) was disposed at a
location just east of the projected intersection of 29th and I-135. This site is just
outside the current NIC Site boundaries. The Site has been investigated by the City of
Wichita and is currently under EPA oversight as a Superfund Site with heavy metals
and petroleum compounds as constituents of concern. The site is currently in long-
term monitoring.

Chlorinated solvents may have been associated with the petroleum hydrocarbons but
have not been identified in groundwater leaving the facility. Monitoring wells
associated with the facility investigation are signified by the prefix "JSP". Selected
information from the JSP facility is provided in Appendix B-21.

2.3.17 Phillips Pipeline Wichita Bulk Fuel Terminal Facility (PPL)

The PPL facility is located at 2400 E. 37th Street North (Figure 2-2), just northeast of
Unocal and the NIC Site boundary. The PPL site is also outside of the current NIC
site boundary discussed in Section 2.5. The facility is being investigated under KDHE
supervision. The PPL facility is a bulk fuel storage facility that was originally
constructed on agricultural land in the 1930s. The terminal currently receives aviation
gasoline, unleaded gasoline, and distillates from Phillips Petroleum Company's
refinery in Borger, Texas. Investigations conducted at the PPL facility have identified
the primary contaminant of concern as petroleum hydrocarbons; however, lead and
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1,2-dichloroethane (1,2-DCA) have also been identified as contaminants of concern.
The chlorinated solvent 1,2-DCA has been identified in samples collected west of the
PPL facility on USD 259 property. Geoprobes and monitoring wells associated with
the facility investigation are signified by the prefix "PPL". Selected information from
the PP facility is provided in Appendix B-21.

2.3.18 57th and Broadway Site (57B)

This site is a NPL Site under the jurisdiction of EPA. The Site extends north and south
of the identified intersection. Groundwater at the site has been impacted by
chlorinated solvents, primarily TCE and its degradation products cis-1,2-DCE and
vinyl chloride (VC). Groundwater contaminated by VC has been documented as far
south as 46th Street North and Armstrong (approximately 0.8 miles west of
Broadway. As delineated, the contamination has limited potential to impact the NIC
site.

2.4 Investigations Conducted at Facilities within the NIC
Site Not Under KDHE or EPA Oversight

Many businesses have conducted environmental investigations within the NIC Site
independent of regulatory oversight. Table 2-2 presents a list of facilities that
conducted or are conducting investigations independently of the NIC RI/FS program
and are not currently under the oversight of either EPA or KDHE. Many of the
facilities have changed owners and/ or operations over time. Where applicable or
known, previous operators at a facility have been provided in Table 2-2.

A list of reports associated with these facilities is provided in Appendix A-1. The
reports and documents were observed in KDHE files or were provided to the City by
the facility owner or prospective owner. Several reports consisted of limited Phase 1
and/or Phase 2 environmental site assessments conducted as part of a facility's or
property's loan or purchase transaction activity. Data from these reports have been
reviewed for this RI by CDM. The North Industrial Corridor Site Phase 1/1A
Technical Memorandum dated February 2000 provided, where appropriate and
available, the reports' site maps and groundwater analytical summary tables. Only
reports that were available prior to February 1999 were included in the Phase 1/1A
Technical Memorandum. Summary figures and data tables from the more significant
investigations and reports have been included in Appendix B. The investigation areas
are shown on Figure 2-3 and are summarized below.

2.4.1 Former Golden Rule Refinery (GRR) Facility

The former Golden Rule Refinery (GRR) was generally located north of 29th Street
North and south of the projected right-of-way of 30th Street North, and between
Broadway and Santa Fe as shown on Figure 2-3. The facility operated as a refinery
prior to 1950, with refinery operations believed to have ceased during the late 1930s.
At the close of the refinery, at least four sludge ponds were located on the western
portion of the property. The former refinery property is now occupied by various
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facilities including Wichita Brass and Aluminum (southwest quarter of the former
refinery property) and Compressed Gases, Inc. (southeast quarter of the former
refinery property). The remaining portions of the former refinery property are
currently undeveloped.

The Narrative Report for the Site Investigation of Wichita Brass and Aluminum prepared by
the United States Geological Survey (USGS) in 1985 states that between 1950 and 1973,
the portion of the site currently occupied by Wichita Brass and Aluminum was used
as a solvent reclamation facility. The solvent reclamation facility reportedly reclaimed
paints, lacquers, and thinners using spent solvents from nearby industries. The USGS
report stated that an estimated 1,300 drums of unprocessed paint and solvents were
stored on the west edge of the property. Many of the drums were reported to be in
poor condition and all drums were reportedly removed under the direction of the
State of Kansas in 1981. In addition to the drums, the USGS report indicates that eight
storage tanks of various sizes were located along the riorthern portion of the facility.
A 1981 KDHE memorandum contains a sketch showing approximately 100 drums in
this same location.

Several investigations have been conducted on the properties occupied by the former
GRR beginning with the USGS investigations in 1984 and 1985. The investigations
confirmed the presence of significant petroleum hydrocarbon contamination with the
former refinery property. Eight monitoring wells were installed at seven locations on
the GRR property. Minor chlorinated solvents were detected in the western half of
the facility. However, an October 1984 sample of GRR-MWO6 located just northwest
of Emporia and 29th had the following chlorinated VOCs detected: TCE (1,935 ng/L),
cis-1,2-DCE (38.3 ug/1L), VC (6.9 ug/1),, 1,1,1-TCA (216 pg/1.), 1,1-DCE (40.3 ug/L),
and 1,1-DCA (3.1 pg/L). This well was sampled again in August 1986 and several
chlorinated VOCs were again detected with the greatest concentration attributed to
TCE (1,130 pg/L). This monitoring well location is approximately 200 feet east and
400 feet south of the eastern portion of an area identified by the USGS as a former
reclamation equipment and tanks storage area. USGS soil samples and monitoring
wells associated with this facility are signified with the prefix "GRR". Selected
information from the GRR facility is provided in Appendix B-21.

Additional investigations were conducted at this facility during the RI. Additional
discussions of this facility are presented in Section 5 (with respect to the sludge pit
investigations) and Section 9.

2.4.2 Former Barnsdall Refinery (BRND) Facility

The former Barnsdall Refinery (BRND) was generally located between 25th Street
North and 29th Street North and between Broadway and Mead as shown on Figure
2-3. The facility operated as a refinery between 1917 and 1955. The property is
currently occupied by the Kansas Metals and Glickman, Inc. operations. Both are
scrap metal operations. Numerous sludge pits were left behind when the facility shut
down. An October 12, 1981 KDHE Memorandum by Dale T. Stuckey to the
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Superfund Sites File provides a discussion on the history of some of the sludge pits
located on the Barnsdail property. The memorandum notes that a large sludge pit,
approximately one acre in size and located in the far northwest corner of the property
was cleaned out around 1965. A contractor hired by Kansas Paint and Color, the
interim property owner, reportedly pumped out the water and dumped the water at
an unspecified location. The oil sludge was dredged out. The majority of the oil
sludge was placed on an adjacent southeast tract of land, spread on the ground, and
buried. According to Mike Carter of Wichita Brass and Aluminum, the excavated
sludge was reportedly placed into a series of east-west trenches, mixed with dirt, and
covered. Some of the oil studge was also used to stabilize unspecified dirt county
roads.

The 1981 KDHE Memorandum indicated that a second major pit located
approximately 200 yards south, approximately one acre in size, was excavated in
1974. The pit and several associated smaller pits were apparently excavated prior to
the construction of a car crusher to be operated by Kansas Metals, Inc. The
memorandum indicates that a boomerang-shaped pit located southeast of the
southern major pit appeared to have been excavated based upon an air photo review.
The memorandum indicated that a second east-west pit, located just south of the
northern major pit, was observed to apparently still exist during a September 23, 1981
site visit by Kent Rowe and Mr. Stuckey. A sludge pit was observed located in close
proximity to an east-west fence line just southeast from the northern major pit. The
Ppit contained several dead animal skeletons entrained in the surface. Mr. Stuckey
reported that the surface could be walked over while sinking in slowly. A sample
was collected and analyzed for metals. The specific gravity was measured at

1.658 g/ml. Detected metals and cyanide included: Free cyanide (51 mg/Kg), total
cadmium (22 mg/Kg), total barium (113 mg/Kg), total chromium (600 mg/Kg), and
total lead (2,400 mg/Kg).

Several investigations have been conducted on the properties occupied by the former
BRND beginning with the U.S. Geological Survey (USGS) investigations in 1984 and
1985. Three monitoring wells were installed on the former BRND facility during the
USGS investigation (BRND-MW12, BRND-MW13, and BRND-MW14). Samples
collected in 1985 demonstrated concentrations of chlorinated solvents including
methylene chloride (27 pg/L), 1,1-DCA (3.2 ug/L), vinyl chloride (410 pg/L), and
TCE (91 ug/L).

Additionally, two shallow monitoring wells were installed as part of the 29th and
Mead investigation (WND-055, WND-165). USGS soil samples and monitoring wells
associated with this facility are signified with the prefix "BRND". Selected
information from the BRND facility is provided in Appendix B-21.

Additional investigations were conducted at this facility during the RI. Additional
discussions of this facility are presented in Section 5 (with respect to the sludge pit
investigations) and Section 9.

CDM 2-24

P:#Wichia-NIC\Ri_Report\0-Report Edils_Feb20071\TextiSeqion 62_rav doc



Section 2
Site Background

2.4.3 Excel Facility (EXC)

The Excel facility is located southeast of 29th and Mead at 2901 N. Mead (Figure 2-3).
The facility is a meat processing plant operated by Excel, a subsidiary of Cargill, Inc.
The facility conducted its own investigation in 1991 on properties occupied by the
Excel meat processing plant and the Cargill Elevator to the south. The investigation
included the installation of 17 monitoring wells at 10 locations. Prior to the 1991 Excel
investigation, two wells were installed during the 1985 USGS investigation
(GRR-MW24 and GRR-MW25). Additicnally, two wells were installed on the
property during the 29th and Mead RI (WND-035 and WND-045).

The 1991 Excel sampling demonstrated the presence of numerous VOCs in the
groundwater including: acetone (120 ug/L), chloroform (9] pg/L), TCE (5400 ug/L),
1,2-DCE (380 pg/L), 1,1,1-TCA (390 pg/L), 1,1-DCA (5 ng/L), and 1,1-DCE

(350 pg/L). The groundwater contamination was attributed to upgradient
contaminant sources. Subsequent sampling has been conducted during the NIC RI.
Monitoring wells and soil borings associated with the 1991 Excel investigation at this
facility are signified with the prefix "EXC". Selected information from the EXC facility
is provided in Appendix B-21.

Additional investigations were conducted at this facility during the RI. Additional
discussions of this facility are presented in Section 9.

2.4.4 Former VIM Trailer Facility (VIM)

The VIM facility is located at 2811 North Ohio Street (Figure 2-3). This facility was
involved in manufacturing and refurbishing tanker trailers. Solvents were used to
clean tankers prior to assembly or painting. A 12,000-gallon underground storage
tank located on the western end of the property was used to contain spent solvent and
rinsate generated during the tanker cleaning and painting operations. The tank was
removed in 1993 and a hole was observed in the tank during its removal. VIM Trailer
is no longer in business. Two wells (VIM-MW26 and VIM-MW?27) were installed
prior to June 1991 with five-foot screen intervals. The screen intervals represent the
upper middle portion of the aquifer with the top of the screen intervals located at 23
and 22 feet below ground surface. The monitoring wells were sampled during 1991
and had TCE detections of 42 and 66 ug/L, respectively.

Groundwater and soil investigations conducted in 1995 and 1997 identified a variety
of chlorinated solvents in the soils and groundwater. CDM has acquired summary
tables of the 1995 sampling effort but has not been able to acquire the original report
providing the groundwater results.

The 1995 sampling effort indicated that a soil sample collected adjacent to the former
TCE storage tank had in-field laboratory detections of TCE {2,371 ng/kg), 1,2-DCE
{659 ug/kg), and 1,1,1-TCA (3,086 ug/kg). Groundwater detections of TCE

(172 pug/1), 1,2-DCE (402 ug/L), and 1,1,1-TCA (2,131 pg/L) were reported.
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The results of a 1997 investigation were presented in a report prepared by Allied
Environmental Consultants (AEC) for Chance Coach, Inc., the current property
occupant. The January 16, 1998 report is titled Chance Coach Inc. Site Environmental
Evaluation - Report of Findings. No groundwater samples were collected during this
investigation. Sixteen borings were installed with a shallow (less than 4 feet) and
deep (generally between 10 and 14 feet) soil sample collected at each location. Two
soil boring locations were located immediately adjacent to the former spent solvent
and rinsate storage tank. Soil samples collected during the 1997 investigation
included the following chlorinated VOC detections: PCE (54,000 ug/kg), TCE
{290,000 ug/kg), cis-1,2-DCE (85,000 ug/kg), vinyl chloride (1,400 pg/kg), and
1,1,1-TCA (1,900 pg/kg). Additionally, significant concentrations of benzene, toluene,
ethylbenzene, and total xylenes (BTEX) were observed in the same soil samples (total
BTEX 96,700 ug/kg).

Soil borings, groundwater sampling locations, and monitoring wells installed on this
facility as part of this facility's environmental investigations are signified by the prefix
"VIM." Relevant maps and data summary tables are provided in Appendix B-17.
Additional investigations were conducted at this facility during the RI. Additional
discussions of this facility are presented in Section 9.

2.4.5 DOW/Essex Facility (DOW)

The property located at 2808 N. Ohio (Figure 2-3) has been occupied by a series of
companies since at least 1965. Former occupants include Keystone Chemical Co. in
1965, and Burgess Manufacturing in 1970 through 1985. The property appears to have
been vacant since at least 1990. The property is currently owned by the Essex
Chemical Corporation, which appears to be a subsidiary of The DOW Chemical
Company. The KDHE files contained a July 6, 1988 letter from Calvin ]. Benning
(Essex Chemical Corporation) to Ronald Hammerschmidt (KDHE). The July 6, 1988
letter indicated that the Essex Chemical Corporation had acquired the property at
2808 N. Ohio as part of the acquisition of the business and assets of the Mortell
Company. The letter states that five monitoring wells were installed on the property
and provided the results of their sampling and analysis. Information on the well
locations within the facility, or the well completion details were not provided in the
letter in the KDHE files. The sampling date was not provided and the analytical
results appear to have been transcribed from the original laboratory reports. TCE was
detected in three of five monitoring well samples at concentrations up to 28 ug/L;
however without well screened interval information and sampling dates, no
conclusions can be drawn from these data.

A map of the facility and locations of seven monitoring wells was provided to the
City upon the City's request. The map has markings that indicate it was part of a
report prepared in 1989 for the Mortell Company/ESP by IT Corporation. A copy of
this report has not been found by CDM nor produced by either Essex or DOW.
Without further information as to the well completion details, an assessment of the
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1980s analytical results cannot be completed. Access to the facility has not been
granted by DOW at this time.

This facility is discussed in greater detail in Section 9. Selected information from the
DOW facility is provided in Appendix B-21.

2.4.6 Novick Iron Facility (NOV)

The Novick Iron and Metal Salvage Company is located at 1007 East 21st Street and is
generally bounded by the projection of Washington Avenue to the west, 21st Street to
the north, the Middle Fork of Chisholm Creek to the east, and the West Fork of
Chisholm Creek to the South (see Figure 2-3}. The facility salvages scrap metal and
batteries. The EPA conducted a site investigation in 1988 designed to determine
whether polychlorinated biphenyl (PCB) contamination was present in the on-site
soils as a result of alleged disposal of PCB-contaminated transformer oil arcund the
property. The investigation also targeted lead and other metals. Six soil samples
were collected from a depth of 0 to 6 inches. The investigation detected chromium
(1,400 mg/kg), copper (430,000 mg/kg), lead (18,000 mg/kg), mercury (3.65 mg/kg),
and zinc (5,700 mg/kg). PCB 1254 was detected at levels as great as 31 mg/kg. PCB
1260 was detected at levels as great as 13,000 mg/kg. For reference purposes, the
KDHE Tier 2 Risk-Based Concentration (soil pathway) for PCBs is 9.5 mg/kg. The
June 1988 sampling results were presented in a November 3, 1988 report for EPA
Region VII by Ecology and Environment, Inc.

A November 4, 1988 letter from Ecology and Environment, Inc. to EPA provided the
results of a draft hazard ranking score for the NOV facility. The letter included a
recommendation that the facility be placed under RCRA jurisdiction and that the
contaminants be removed.

The EPA files contain an August 4, 1989 letter from Terracon to Novick's attorneys
Coburn, Croft, and Putzell. The letter indicates that 119 soil samples were collected in
June 1989 and that select soil samples were analyzed for either heavy metals
(chromium, cadmium, and lead) or PCBs. The EPA files contain no sampling results.

Region VII EPA files also contained records of a monitoring well installed after two
diesel fuel underground storage tanks were removed in 1989. The well was installed
in October 1990 adjacent to the tank excavation. The well was sampled for total
petroleum hydrocarbons only, and had a 1 mg/L detected result.

No further information as to the disposition of this site with respect to metals and
PCB contamination has been discovered in either KDHE or EPA files by CDM.
Selected information from the NOV facility is provided in Appendix B-21. This site is
discussed further in Section 9.
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2.4.7 Kansas Plating Inc. (KPI) Facility

The KPI facility is located at 1110 N. Mosley (Figure 2-3). This facility is involved in
industrial plating activities. TCE and 1,1,1-TCA groundwater contamination was
identified in the area during KDHE's 13th and Washington 1993 Geoprobe
investigation. KPI has conducted a series of groundwater and soil investigations
between 1996 and 1999 in an effort to determine whether their facility contributed to
the groundwater contamination observed by KDHE. Monitering wells and Geoprobe
locations and samples collected for the KP’l Facility [nvestigation are signified by the
prefix "KPI". Relevant maps and analytical summary tables are provided in
Appendix B-11. This facility is discussed in greater detail in Section 9.

2.4.8 HCI Advance Chemical (HCI) Facility

The HCI facility is located at 1520 North Barwise (Figure 2-3). In November 2001,
Advance Chemical, Inc. provided a draft work plan in electronic format to the City
with additional investigatory work proposed. The draft work plan contained a
description of the facility and its processes and provided the results of a February
2000 Geoprobe sampling investigation. The following is based upon the information
provided in the draft work plan.

The facility is primarily used as a chemical storage and distribution facility with
structures consisting of office space, warehouse, loading dock, and a warm room for
storing chemicals that require temperatures of 50°F. The warehouse and warm room
have cement floors and are constructed to contain spills. The north yard is unpaved
and is used to receive and ship packaged chemicals from the warehouse and to store
empty drums. The facility only accepts empty return drums from customners. The
draft work plan states that no waste disposal or drum recycling is conducted on the
site. The south yard is paved and has above ground tanks for storing acids, caustic,
and bleach. Tank trucks containing chlorinated solvents are parked in the center of
the south yard and their contents transferred to drums in the drumming area. The
drums are stored in the southern portion of the facility until their shipment to
customers or transfer to the warehouse for storage.

The investigation conducted by Advance Chemical resulted in the detection of PCE in
the soils and groundwater at the facility. The Empty Drum Storage area in the
northeast portion of the site had PCE detected in the soils (400 pg/kg) and shallow
groundwater (15 ug/L). The shallow soils (2 foot depth) in the drum filling area in
the southeastern portion of the facility had PCE, TCE, cis-1,2-DCE, and VC results of
<59 ug/kg, 7.2 ug/kg, 2,631 ug/kg, and <5.9 pg/kg, respectively, The groundwater
collected from a location just southeast of the drum filling area had PCE, TCE,
¢i5-1,2-DCE, and VC results of 1,200 pg/L, 100 pg/L, 280 ug/L, and <25 pg/L,
respectively.

Results of split samples collected by the City are presented in Section 5 of this RI. The
data collected by HCI indicate that this facility is a source for at least PCE and will be
discussed further in Section 9. To date, no perma.nént wells have been installed on the
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facility. Locations of samples collected by Advance Chemical on this property will be
signified by a "HCI" prefix. Applicable maps and tables are provided in Appendix B-
9.

2.4.9 Miscellaneous Investigations

Numerous other investigations have also been conducted outside of this RI. Some
investigations have been conducted as part of the City's Certificate and Release
Program. Applications associated with this program and reviewed by CDM are
identified in Appendix A-2. Many of these investigations were previously presented
in Appendices of the Phase 1/1A Technical Memorandum for the North Industrial
Corridor Site dated February 2000. Locations of the following facilities are shown on
Figure 2-3.

2.4.9.1 Love Box, Inc. (LBC) Facility

The facility is located at 700 East 37th Street North and manufactures paper boxes.
The facility conducted its own Geoprobe groundwater investigation in May 1999 and
discovered low levels (below MCLs} of 1,1,1-TCA contamination and a minor PCE
source area. The facility is discussed further in Section 9.

2.4.9.2 Compressed Gases, Inc. (CGI) Facility

Compressed Gases Inc. is located at 602 East 29th Street North and manufactures and
distributes compressed gasses. The facility was investigated during the Rl and plans
to conduct its own investigation. The facility is a suspected 1,1,1-TCA source area.
The facility is discussed further in Section 9.

2.4.9.3 Treatco / Former OHSE Meats (OHS) Facility

The Treatco facility is located northeast of 22nd and Broadway at 2300 North
Broadway. The facility is not currently considered as a source of chlorinated VOCs.
However, when the facility was operated by OHSE Meats and the Theis Foods
Company, a non-contact cooling well operated on the facility with an extraction
capacity of one million gallons per day (mgd). The groundwater extraction captured
significant portions of contaminated groundwater located east and north of the well.
Several monitoring wells have been installed on the property, mostly as part of a
leaking UST investigation. Selected information from the OHS facility is provided in
Appendix B-21.

2.4.9.4 National By-Products North (NBPN) Facility

The NBPN facility primarily recycles meat into dog food products. The facility is
located on both sides of Mosley just south of 21st Street. The facility was originally
investigated as part of a UST investigation with seven monitoring wells installed.
This facility was further investigated as a source of TCE contamination during the RI.
Selected information from the NBPN facility is provided in Appendix B-21. This
facility is discussed further in Section 9 of this document.
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2.4.9.5 Security Qil Corporation (SOC) Facility

The SOC facility is located northeast of 19th and Mosley at 2010 N. Mosley. The
facility was originally investigated as part of a leaking UST investigation. A total of
14 shallow monitoring wells were installed during the UST investigation. The
monitoring wells were sampled in November 1994 for chlorinated VOCs. The
sampling event is important in that the presence of chlorinated VOCs is documented
in the area as early as 1991. Selected information from the SOC facility is provided in
Appendix B-21. This facility is discussed further in Section 9.

2.4.9.6 JR Custom Metals (JRCM) Facility

The JRCM manufacturing facility is located southwest of 19th and Mosley at 1957 N.
Mosley. JRCM moved from this facility in 2000. The facility conducted its own
investigation in February 1997 as part of its Certificate and Release application. The
results document the degree of chlorinated VOC contamination in the area in 1997.
Selected information from the JRCM facility is provided in Appendix B-21.

2.4.9.7 RC Allen (RCA) Facility

The RCA facility was formally identified as the Ritchie Corporation at the Allen's
Concrete Facility and consists of the following three tracts of land:

® The block bounded by 17th, 18th, Washington and Wabash streets
= The block bounded by 17th, 18th, Mosley and Washington streets
m The southeast corner of the block bounded by 17th, 18th, Mead and Mosley streets

This facility had six temporary piezometers installed as part of an initial Phase 2
environmental site assessment in 1989. The piezometers were sampled and resulfs
document the presence of TCE at concentrations as great as 1,100 pg/L in a
piezometer (RCA-P1) located west of the main facility (northwest of Mosley and
17th). The piezometer results also indicated an onsite source of petroleum
hydrocarbon contamination. As a result, an additional seven temporary piezometers
were installed to investigate the petroleum hydrocarbon contamination apparently
associated with a UST on the site. The additional seven piezometers were sampled in
June 1990. Chlorinated solvents were detected in most of the new piezometers as
well, but they did not have TCE concentrations as great as those in RCA-P1. Selected
information from the RCA facility is provided in Appendix B-21.

The results document the significant presence of TCE in the area as early as 1989.

2.4.9.8 Wendwood (WW) Facility

The Wendwood facility is located at 1804 and 1816 Wabash. The facility primarily
constructs wood cabinets and other wood products. The facility conducted its own
investigation in 1999 as part of its Certificate and Release Application. The
investigation does not show the facility to be an active source of chlorinated VOC
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contamination and documents the level of groundwater contamination in the area.
Results of split samples collected by the City are presented in this RI.

2.4.9.9 Copeland International Trucks (CIT) Facility

The Copeland International Trucks, Inc. facility is located at 1770 N. Broadway (18th
and Broadway). The firm performed truck maintenance at this location. The firm no
longer operates at this location. The company conducted its own site investigation in
1999 as part of its Certificate and Release application. The sampling results indicated
that the facility was a source of trace levels (approximately 5 pg/ L) of PCE
contamination. This facility is discussed further in Section 9 of this document.

2.4.9.10 Apex Engineering Facility (APX)

The APX facility is located at 1234 North Wellington. The facility is involved in the
manufacture of aircraft structures. The facility was formerly occupied by BG
Aerostructure, Inc. in 1995 and H&H Parts between 1961 and sometime between 1990
and 1995. During a review of KDHE files, several documents were found with
regards to the 1234 North Wellington facility. Included in the documents was a
laboratory report for rinse water from the metal finishing operation. The report
indicated that the sample was collected and analyzed by KDHE in March 1991. The
sample contained 1,1,1-TCA (365 ng/L}, TCE (11.2 ug/L), trichloromethane

(9.3 ug/ L), dibromochloromethane (3.9 ug/L), dichloromethane (2.9 ug/L), and
¢is-1,2-DCE (1.0 pg/L).

Other KDHE file documents indicated that waste TCE was generated as early as July
1989 and waste 1,1,1-TCA was generated as early as 1990. The files contain a 1982
letter from KDHE to Hé&H Parts Co. that states that a June 3, 1980 RCRA inspection
finds that the facility does not generate hazardous waste.

In a September 17, 1990 KDHE Memorandum from Tom Gross to Roger Carman, Mr.
Gross provides the VOC results for three groundwater samples collected from three
production wells on the H&H Parts Co. property. TCE was detected in APX-Well #1
(2.5 ug/L) and APX-Well#3 (16 pg/L). In the cover letter, Mr. Gross states, "Based on
these results, it appears H & H may have contaminated the ground water. They have
used trichloroethene in a vapor degreaser in past years."

The facility has been identified as a probable TCE source area. This facility was
investigated during the Rl and is discussed further in Section 9.

2.4.9.11 House Oil Corporation (HOC)

The House Oil Corporation facility is a leaking petroleum hydrocarbon UST site
located at the southwest corner of 10th and Mosley. The lot is currently vacant.
During the UST investigation, up to 16 monitoring wells and three groundwater
recovery wells were installed. Additionally, a soil vapor extraction system was also
installed and operated. The SVE system was in operation from February 1996 to
sometime in 1998. The groundwater recovery wells operated at an extraction rate of
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approximately 7 to 8 gpm. The period of operation for the recovery wells was
approximately from March 1996 through December 1996. Groundwater recovery
operations were ceased as a result of vandalism. The recovery wells were reported as
abandened in November 2000.

In addition to the petroleum hydrocarbon contamination, most of the monitoring
wells were impacted by chlorinated VOC contamination. The contamination
appeared to be derived from an off-site source. The monitoring and recovery wells
were analyzed for some chlorinated VOCs between at least 1996 and 2000. The
primary detected chlorinated VOC was TCE with a maximum detection of 233 pg/L
in HOC-MW11 in October of 2000.

Monitoring wells and groundwater sampling locations for the HOC Facility
[nvestigation are signified by the prefix "HOC".

2.4.9.12 Waco-Handi Wash Facility (WHW)

The Waco-Handi Wash Facility is a laundromat with an onsite dry-cleaning
operation. The facility is located at 1008 N. Waco. The facility was identified during a
Phase 2 environmental site assessment (ESA) conducted at a vacant lot immediately
south and southeast of the WHW facility. The Phase 2 ESA detected PCE in a shallow
groundwater sample downgradient from the WHW facility. The onsite laboratory
indicated that the PCE concentration in the shallow groundwater sample was

202 pg/L. Additional sampling in the area was conducted by CDM during the RIL
This facility is further discussed in Section 9 of this document.

2.5 NIC Site Boundary

Figure 1-1 depicts the current site boundary. The current site boundary was finalized
by KDHE on February 11, 2002. The current site boundary incorporates two changes
from the previous site boundary:

= Eliminate the overlap in boundaries between the Gilbert-Mosley Site and the NIC
Site in the southern portion of the NIC Site

w Make the north site boundary consistent with the current City Limits

The original NIC Site Boundary was established by KDHE in the Settlement
Agreement signed in November 1995. On August 13, 1996, KDHE amended the
Gilbert and Mosley Site Boundary to include a Responsible Party identified during
the Gilbert and Mosley Site RI/FS. The NIC Site southern boundary has been
readjusted from the November 1995 boundary to eliminate the overlap with the
Gilbert and Mosley Site, and the NIC Site northern boundary has been adjusted to
remove property not within the limits of the City of Wichita. The current site
boundary is described and depicted in Appendix C.
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Figure 2-1
North Industrial Corridor (NIC) Site



Figure 2-2
North Industrial Commidor (NIC) Site
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Figure 2-3

North Industrial Corridor (NIC) Site
Miscellaneous Investigations by Others
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Section 3
Study Area Field Investigation
Methodology

This section presents the summary of the field investigations and sampling
methodology of the Phase 1/1a and Phase 2 sampling programs of the NIC Ri
conducted by CDM. The purpose of the Phase 1/1a groundwater sampling was to
delineate large-scale groundwater contaminant distributions throughout the Site and
to identify active sources of groundwater contamination. After analysis of data
collected during Phase 1/1a, potential source areas were identified and the Phase 2
Geoprobe groundwater sampling program was initiated in October 1999 to further
define groundwater contaminant distributions and better identify source areas.

Sampling conducted during these phases consisted of groundwater sampling utilizing

Geoprobe technology, groundwater sampling of new and existing monitoring wells,
surface water and sediment sampling, surface and subsurface soil sampling, indoor
and outdoor air sampling, and sludge pit sampling. All Geoprobe sampling locations
and monitoring wells sampled by CDM and other parties whose data are included in
this RI are presented in Plate 3-1a and Plate 3-1b. Plate 3-2 depicts the Phase 2 water
level measurement network. The locations of new monitoring wells installed during
Phase 2 are shown on Figure 3-1. All surface water, sediment, and air sampling
locations are depicted on Figure 3-2.

3.1 Phase 1/1a Sampling Program

The Phase 1/1a sampling program consisted of collecting groundwater samples and
analyzing them for volatile organic compounds (VOCs). A description of sampling
locations and their purpose is provided in the NIC Phase 1/1a Technical Memorandum
(TM) (CDM 2000b). The combined Phase 1/1a sampling program consisted of the
collection of baseline groundwater level measurements, collection of groundwater
samples utilizing Geoprobe technologies, collection of groundwater samples from a
suite of existing monitoring wells, and the collection of quality control samples.
Geoprobe groundwater sampling during the Phase 1/1a activities was conducted
according to their respective components of the NIC Work Plan (WP) (CDM 1997¢).
Field activities and sample analyses were conducted according to the NIC Field
Sampling Plan {FSP) (CDM 1997a) and Quality Assurance Project Plan (QAPP) (CDM
1997b). All documents submitted were approved by KDHE.

Sample collection methodologies and analytical methods are discussed in the
following subsections. A summuary of the number of samples, number of sample
locations, and types of analyses performed for Phase 1/1a is provided in Table 3-1.
Available well construction details for existing wells that were sampled or used for
water level measurements during PPhase 1/1a are included in Table 3-3a.

3.1.1 Phase 1/1a Geoprobe Groundwater Sampling

The Phase 1 Geoprobe groundwater sampling was conducted in order to define the
extent of groundwater contamination and determine whether selected facilities were
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continuing sources of groundwater contamination. The Phase 1 Geoprobe sampling
was conducted between December 1, 1997 and January 13, 1998. During this phase,
383 shallow or deep Geoprobe groundwater samples were obtained from

195 [ocations across the Site. Analysis of data collected during Phase 1 revealed data
gaps and the need for increased coverage in various locations within the Site.
Geoprobe sampling for the Phase 1a field investigation was conducted between

May 27, 1998 and June 9, 1998 and consisted of the collection of 164 shallow or deep
Geoprobe groundwater samples from 82 locations throughout the Site. Plate 3-1a and
Plate 3-1b present the Phase 1/1a groundwater sampling locations.

3.1.1.1 Phase 1/1a Geoprobe Groundwater Sample Collection Methods

All Geoprobe groundwater samples were collected by the methods detailed in the
KDHE-approved FSP. Geoprobe groundwater samples were collected by
hydraulically advancing a 2-foot length of mill slotted steel screen to the selected
sampling interval depth. The targeted sampling intervals were defined as within

10 feet of the water table for shallow aquifer samples and to within 10 feet above
probe refusal for deep aquifer samples. Once the sample collection depth was
achieved, disposable 3/8-inch polyethylene tubing was inserted into the probe rods to
the middle of the slotted screen and attached to a vacuum pump at the surface.
Groundwater was purged by vacuum until it cleared of significant fines and/or a
minimum of one liter had been purged. Qualitative field parameters such as water
levels, water clarity, flow rate, purge volume, and the presence of odor were observed
and recorded prior to sample collection. Phase 1/1a Geoprobe field observations are
included in Appendix D-1 and Appendix D-2, respectively.

After purging was complete, the tubing was then crimped during flow and removed
from the probe rods. Groundwater samples were then collected from the bottom of
the tubing. All samples were collected into three clear, 40 milliliters (mL), HCI-
preserved volatile organic analysis (VOA) vials, labeled, and placed in a cooler
containing ice.

3.1.1.2 Phase 1/1a Geoprobe Groundwater Sample Analysis

All Geoprobe groundwater samples were submitted under documented chain-of-
custody procedures to Pace Analytical Services, Inc. (Pace) in Lenexa, Kansas. Pace is
a KDHE certified laboratory. All groundwater samples were submitted and analyzed
for VOCs by EPA Method 8260. Method 8260 was substituted for Method 8010. Pace
Analytical modified Method 8260 to achieve the lower reporting limits of Method
8010. Method 8010 was originally required because the reporting limits for the
compounds are lower. KDHE verbally approved this change and was notified in
correspondence from CDM to KDHE dated December 4, 1997. Method 8260 is the
analytical method used for all samples submitted and analyzed for VOCs throughout
the NIC Rl investigations unless otherwise stated. Further information regarding this
variance to the WP is provided in Section 3.2.4 of the Phase 1/1a TM. All
methodologies were described in the KDHE-approved FSP. All Phase 1/1a Geoprobe
groundwater sample analytical results are presented in Appendix H-1.
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3.1.2 Phase 1/1a Existing Monitoring Well Groundwater
Sampling

The Phase 1/1a groundwater sampling of existing monitoring wells was conducted
between December 1, 1997 and December 13, 1997. Groundwater samples were
collected from 40 existing monitoring wells at 23 locations throughout the Site. These

monitoring wells were sampled in order to evaluate the extent of contamination
within the Site.

Upon review of all previously compiled data, it was determined that collection of
additional groundwater data from existing monitoring wells would be beneficial to
defining the extent of contamination. Therefore, additional existing monitoring wells
were sampled to fill data gaps and to provide increased coverage at selected locations.
These additional monitoring wells were sampled on June 15, 1998 and June 16, 1998
from 16 monitoring wells at 11 locations within the Site. A summary of the number of
samples, sample locations, and types of analyses performed for the Phase 1/1ais
provided in Table 3-1. All Phase 1/1a existing monitoring wells are depicted on

Plate 3-1a and Plate 3-1b.

3.1.2.1 Phase 1/1a Existing Monitoring Well Groundwater Sample Collection
Methods

Existing monitoring wells were sampled as described in Section 2.8.1 of the FSP.
During the December 1997 sampling round, a submersible Keck pump was used to
purge and sample the monitoring wells. During purging, the pump intake was
lowered to the middle of the well's screened interval and a minimum of three casing
volumes of groundwater was purged from the well while monitoring the pH,
conductivity, temperature, dissolved oxygen, turbidity, and redox potential (Eh).

After a minimum of three well casing volumes had been removed and all field
parameters had stabilized, the well was considered sufficiently purged. Field
parameters are considered sufficiently stabilized when conductivity, temperature,
dissolved oxygen, and turbidity readings are within +/- 10 percent of each other and
pH readings are within one standard deviation (0.10 pH unit) of each other. For
sample collection, the pump flow was restricted to approximately 100 mL/minute to
minimize volatilization. The sample was then collected directly from the pump
discharge line into three clear, 40 mL, HCl-preserved VOA vials.

Five of the existing monitoring wells were inaccessible to the support vehicle housing
the submersible pump. These wells were purged utilizing disposable polyethylene
bailers. The wells were purged by bailing groundwater from the middle of the well’s
screened interval until a total of three casing volumes had been removed and field
parameters had stabilized. Groundwater samples were collected by pouring the
sample from the top of the bailer using extreme care in order to minimize
volatilization. Field parameters were recorded at all wells to determine if adequate
purging had been conducted.
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During the June 1998 monitoring well sampling, the wells were purged with a
submersible pump lowered to the approximate middle of the well's screened interval
using the same criteria as described above. The pump was removed prior to sampling
and groundwater samples were collected by bailer from the same depth interval
occupied by the pump. Upon collection, samples were then labeled and placed ina
cooler containing ice. Field parameters are provided in Appendix D-6.

3.1.2.2 Phase 1/1a Existing Monitoring Well Groundwater Sample Analysis

All groundwater samples from existing monitoring wells were submitted under
documented chain-of-custody to Pace and analyzed for VOCs by EPA Method 8260.
All methodologies were described in the KDHE-approved FSP. Analytical results for
all Phase 1/1a existing monitoring well groundwater samples are presented in
Appendix H-2.

3.1.3 Phase 1/1a Water Level Measurements

Two rounds of water level measurements were collected during the Phase 1/1a
activities. The first water level round was conducted between Qctober 2, 1997 and
October 30, 1997. The second water level round was conducted between April 29,
1998 and May 13, 1998.

Water level elevations from over 100 locations were compiled from the October 1997
water level data and used to construct a site-wide potentiometric surface map. Water
level data from 171 wells were used to generate the April/May 1998 potentiometric
surface map for the Site. The April/May 1998 round of water level measurements
also included the gauging of 21 monitoring wells at five UST sites to determine
localized groundwater flow directions within the Site.

On review of water level data from monitoring well clusters, most shallow and deep
water level elevations were observed to be within 0.10-feet of each other. As a result
of this minor difference between shallow and deep groundwater level elevations, the
measurements from the shallow wells were used in construction of the potentiometric
surface maps. The October 1997 and April/May 1998 potentiometric surface maps are
provided in Appendix G-1.

3.2 Phase 2 Sampling Program

The Phase 2 sampling program consisted of the collection of groundwater level
measurements, the collection of groundwater sampies utilizing Geoprobe
technologies, collection of groundwater samples from new and existing monitoring
wells, collection of surface water and sediment samples, coliection of surface and
subsurface soil samples, collection of indoor and outdoor air samples, collection of
surface and subsurface sludge pit samples, and the collection of quality control
samples. The samples collected during the Phase 2 sampling event included the
collection of groundwater samples and analyzing them for VOCs. Select groundwater
samples were identified for analysis of additional analytical parameters to evaluate

3-4
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the potential for monitored natural attenuation (MNA). All Phase 2 activities were
conducted according to their respective components of the NIC Final Work Plan
Addendum (FWPA) (CDM 2000a) submitted to and approved by KDHE, as well as the
FSP and the QAPP also submitted to and approved by KDHE. Any changes to the
sampling protocol were approved by the KDHE project manager via telephone prior
to sampling.

Sample coilection methodologies and analytical methods are discussed in the
following subsections. A summary of the number of samples, the number of sample
locations, and the types of analyses performed for all Phase 2 field activities is
presented in Table 3-2. All groundwater sample locations are presented on Plate 3-1a
and Plate 3-1b.

3.2.1 Phase 2 Geoprobe Groundwater Sampling

The Phase 2 Geoprobe groundwater sampling was conducted between October 15,
1999 and July 19, 2001. The NIC draft Work Plan was submitted to KDHE in May
1999. In October 1999, KDHE granted approval to begin the Phase 2 Geoprobe
groundwater sampling investigation. The majority of the Geoprobe investigation was
completed between October 15, 1999 and March 15, 2000 with miscellanecus
Geoprobe sampling conducted between June 2000 and July 19, 2001 to address data
gaps within the Site.

The City had proposed a total of 234 additional Geoprobe locations and the
resampling of select Phase 1/1a Geoprobe locations. Subsequently, 544 Geoprobe
groundwater samples were collected from 296 locations throughout the Site. These
groundwater samples were collected from both shallow and deep groundwater
sample depths. The Phase 2 Geoprobe groundwater sampling was conducted in
order to further define the extent of the numerous chlorinated VOC source areas to
identify specific properties and facilities as potential or confirmed sources of
contamination.

Groundwater samples from the selected Phase 1/1a Geoprobe resample locations
were collected only from the shallow aquifer. These locations were resampled in
order to:

a Confirm the level of contamination previously observed
m Provide a comparative point of reference for the Phase 2 Geoprobe data

These resampie locations were collected from an offset boring within five feet of the
original Phase 1/1a locations at the same sample interval as the original location.

3.2.1.1 Phase 2 Geoprobe Groundwater Sample Collection Methods

All Geoprobe groundwater samples were collected by the methods detailed in Section
3.1.1.1 for Phase 1/1a Geoprebe groundwater sampling. Qualitative field parameters
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such as water levels, water clarity, flow rate, purge volume, and the presence of odor
were all observed and recorded prior to sample collection. The Phase 2 Geoprobe
field observations are included in Appendix D-3.

During the Phase 2 Geoprobe investigation, KDHE requested the sample collection
depths specified as "shallow" be targeted for collection from the upper 5 feet of the
aquifer that would yield sufficient water for sampling utilizing Geoprobe sampling
techniques. The samples were targeted for collection from the uppermost zone
representative of where horizontal transport was to be reasonably expected, i.e., water
from the uppermost part of the sandy portion of the aquifer, not silts and clays.
Samples referred to as "deep" were collected from within 5 feet of the base of the
aquifer.

3.2.1.2 Phase 2 Geoprobe Groundwater Sample Analysis

Since onsite analysis was not conducted, Phase 2 Geoprobe groundwater samples
were collected in the following order:

= Confirmation Geoprobes - confirmation Geoprobe groundwater samples were
collected to establish a baseline for comparison to previous analyses and to
determine whether significant plume movement had occurred that might have
required reevaluation of plume locations and/ or source areas.

» Data Gaps - Geoprobe groundwater samples, which were primarily located in areas
with data gaps, were the next series of samples collected. This approach allowed
for data to be analyzed and identify sampling locations for modification while
sampling personnel and subcontractors were still mobilized.

Geoprobe groundwater samples were submitted under documented chain-of-custody
to Pace and analyzed for VOCs by EPA Method 8260. Phase 2 Geoprobe
groundwater sample analytical results are discussed in Section 5.5.

3.2.1.3 Phase 2 Existing Monitoring Well Groundwater Sampling

As part of the Phase 2 investigation, 91 existing monitoring wells were sampled.
These monitoring wells consisted of shallow monitoring wells, deep monitoring
wells, and shallow and deep monitoring well clusters. These monitoring wells were
sampled to further define the extent of the contaminated groundwater source areas as
well as to further aid in identifying potential responsible parties.

3.2.1.4 Phase 2 Existing Monitoring Well Groundwater Sample Collection
Methods

As noted in Section 5.2.2 of the TM, the monitoring well sampling methods were
revised. The revisions were approved by KDHE to ensure data quality objectives
were achieved. All groundwater samples were to be collected via sterile polyethylene
bailer, regardless of the purge method utilized.
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Small Diameter (1-inch) Monitoring Wells

All 1-inch diameter monitoring wells were to be purged utilizing a peristaltic pump
where effective or by a check valve sampler where peristaltic pump purging was not
effective. Purging was conducted by placing the end of the peristaltic tubing near the
top of the water column and pumping one well casing volume from the well, then
lowering the tubing to the middle of the screened interval for the remainder of the
purging. After purging was complete, all samples were to be collected via mini-
bailer. During the sampling of the 1-inch diameter wells, it was determined that
sampling of the 1-inch wells via mini-bailers was not feasible. The bailers could not
be effectively retrofitted with enough weight to overcome their cohesion to the inside
of the 1-inch casing. The cohesion of the bailer to the well was caused by
condensation on the inside of the well casing. On the occasions when the bailer did
lower to the top of the water column, the bailer failed to drop to the middle of the
screened interval for sampling. Therefore, the small diameter well-sampling methods
were modified as discussed below.

The KDHE project manager was contacted by the CDM project manager via telephone
on May 2, 2001 and May 3, 2001 and advised of the small diameter well sampling
issues. The KDHE project manager indicated that CDM could sample the small
diameter wells by purging with a peristaltic pump, crimping the tubing after purging
was completed, and draining the water from the bottom of the crimped tubing into
the VOA vials. This method was to be used only until the arrival of the check valves.
The KDHE project manager stipulated after their arrival, the remaining small
diameter wells were to be sampled utilizing the check valves.

Small diameter wells sampled on May 3 through May 8, 2001 and July 25 through
July 27, 2001 were sampled via the purge, crimp, and drain method. Upon arrival of
the check valves, the remaining small diameter wells were sampled for VOCs using
the check valves on the end of the purge tubing and then filling the tubing by
manually raising and lowering the tubing in the well until the tubing was filled. This
was conducted until the appropriate purge volume had been achieved. At that point,
the tubing was crimped, extracted, the sample collected from the top of the tubing,.
The VOA vials were then labeled and placed in a cooler full of ice under documented
chain of custody procedures. Field parameters and sampling methods are provided
in Appendices D-7 and D-8, respectively.

Two-inch Diameter Monitoring Wells

All 2-inch-diameter monitoring wells were to be purged using a submersibie pump.
Purging was conducted by placing the pump intake near the top of the water column
and pumping one well casing volume from the well, then lowering the intake to the
middle of the screened interval for the remainder of the purging and field parameter
collection. After purging was complete, all samples were to be collected via bailer.
For the 2-inch diameter wells being analyzed for MNA parameters, the purging
methodology remained as described above. In order to better facilitate field sampling
procedures, the purging method was modified for all other 2-inch diameter
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monitoring wells on May 3, 2001, via telephone conversation with KDHE's project
manager. A disposable polyethylene bailer was utilized for both purging and
sampling. Field parameters were monitored during purging to assure stabilization
had been achieved. Sampling was conducted by lowering the bailer to the middle of
the screened interval and collecting the groundwater sample from that interval. The
sample was collected from the top of the bailer using care to minimize volatilization.
After collection of the sample, the VOA vials were labeled, and placed a cooler full of
ice under chain-of-custody procedures. Field parameters are provided in Appendix
D-7.

3.2.1.5 Phase 2 Existing Monitoring Well Groundwater Sample Analysis

All existing monitoring wells sampled were analyzed for VOCs by Method 8260.
Select monitoring wells had been identified for the analysis of additional analytical
parameters to evaluate if monitored natural attenuation (MNA) was occurring within
the aquifer. In addition to the VOCs, the following MNA analyses were conducted on
the selected monitoring wells:

Methane/ Ethane/Ethene by Microseeps SOP AM33Gx
Total Kjedahl Nitrogen (TKN) by Method 351.1
Dissolved Organic Carbon by SW-846 Method 9060
Sulfate by Method 300.0

Nitrite and Nitrate by Method 353.2

Chloride by Method 300.0

Total Dissolved Solids by Method 160.1

Total Suspended Solids by Method 160.2

Ammonia by Method 350.1

Alkalinity by Method 310.1

Ferrous Iron (Fe2*) by Hach Method 8146

Dissolved Oxygen (DO) by CHEMetrics Test Kits K-7501 or K-7512

The methodologies for the collection and analysis for DO and Ferrous Iron are
provided below. The FWP and FSP approved by KDHE in November 1997 did not
include the procedures for the collection and analyses of groundwater samples for
Ferrous Iron and Dissolved Oxygen analyses utilizing Hach and Chemetrics field test
kits, respectively. These methodologies were described in the KDHE-approved
FWPA.

Ferrous Iron

The samples for Ferrous fron were collected in a 60-mL plastic syringe with a Luer-
lock valve device. The syringe was inserted through medical grade silicon tubing,
which was installed in series with either the peristaltic or Kech pump discharge lines.
The sample was collected during steady flow discharge and just prior to the
completion of the well purging. The plunger of the syringe was drawn back to its full
volume and any air bubbles were immediately purged. The valve was turned to the
closed position, the needle removed, and rinsed with DI water. The needle was then
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placed on the next syringe. The full syringe was immediately placed in a cooler for
storage until transport to the field office. The syringe samples were transported to the
field office after the sampling of each well cluster. The Ferrous iron samples were
analyzed in the field office on the day of their collection.

Ferrous iron was analyzed in groundwater using Hach Method 8146

(1,10 phenanthroline method). The 1,10 phenanthroline indicator in the ferrous iron
reagent of the ferrous iron Accuvac® ampoule reacts with ferrous iron in the sample
to form an orange color in direct proportion to the iron concentration. Ferric iron
does not react. Ferrous iron is measured on a Hach DR3000 spectrophotometer at a
wavelength of 510 nanometers. The spectrophotometer must be zeroed prior to
analysis. Zeroing was accomplished by placing approximately 10 mL of the field
sample into a vial that accompanies the spectrophotometer and following the zeroing
procedures in the instruction manual. Once the spectrophotometer was zeroed for the
groundwater sample to be analyzed, approximately 40 mL of the groundwaler
sample was carefully placed into a small plastic cup to avoid oxidation. The water
had to be of sufficient depth to allow the tip of the Accuvac® ampoule to remain
submerged and draw the groundwater sample into the ampoule so that a reaction
occurs. Fingerprints or dirt on the outside of the ampoule were removed with Kim-
Wipes prior to the insertion of the ampoule into the spectrophotometer. The ferrous
tron concentrations in the groundwater samples were displayed on the
spectrophotometer in mg/L.

Dissolved Oxygen

Groundwater DO was measured in the field using either a Chemetrics field test Kit
K-7501 (for DO concentrations less than 1 mg/L or K-7512 (for DO concentrations
between 1 and 12 mg/L) at monitoring wells selected for MNA analysis. Which kit
was utilized was dependent on the reading of the electronic DO meter prior to sample
collection. The low level DO testing utilized the Rhodazine DTM method developed
by Chemetrics. The moderate level DO testing utilized the Indigo Carmine Method
ASTM D888-87. Both kits were required in the event of a reading of approximately
1mg/L. The kits provided a check against the electronic DO meter used at all
monitoring wells. The DO samples collected were measured immediately at the
wellhead.

Both kits contained vacuum-sealed ampoules that had reagents that reacted to the
dissolved oxygen. The color changes that occurred were directly proportional to the
concentration of oxygen in the groundwater. The colored groundwater was visually
compared to known standards (included with the kit) after mixing had occurred. For
the less than 1 mg/L DO kit (K-7501), the color comparison was made within

30 seconds of mixing. For the 1 to 12 mg/T. DO kit (K-7512), the color comparison had
to be made no less than at least 2 minutes had transpired. The accuracy of the less
than 1 mg/L test kit is approximately 0.15 mg/ L. The precision of the DO
measurement between 1 and 6 mg/L is 0.5 mg/L, and the precision of the DO
measurement between 6 and 12 mg/L is 1 mg/L. The greatest precision was required
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for values less than 1 mg/L in order to determine whether the tested groundwater
environment was anaerobic or aerobic.

Groundwater was collected for DO analysis immediately before VOC sample
collection. The discharge tube was fully submerged within a four-ounce container
and the water was allowed to continuously overflow the top of the container. A
vacuum-sealed ampoule from the appropriate sample kit was placed tip first into the
sample container. The tip was pre-scored to break when pressure was applied to the
upper end while the tip was pressed against the base of the container. After the
ampoule filled, the contents of the ampoule were then inverted to allow proper
mixing. The color comparison was then determined and the concentration reading
recorded within the time frames discussed above.,

Methane/Ethane/Ethene Analysis
Methane/ Ethane/Ethene analyses were conducted by Microseeps, Inc. in Pittsburgh,
Pennsylvania under Standard Operating Procedure AM33Gx.

All other groundwater samples from existing monitoring wells were submitted under
documented chain-of-custody to Pace and analyzed for VOCs by EPA Method 8260.
All methodologies were described in the KDHE-approved FWPA. Analytical results

are discussed in Section 5.5.

3.2.2 Phase 2 Electrical Conductivity (EC) Logging
3.2.2.1 Electrical Conductance Logging Procedure

Prior to the installation of the new monitoring wells, EC logging was performed to
determine the optimum screened interval for the wells. The EC logging was
accomplished by hydraulically driving a conductance probe through the soil column
to refusal or bedrock. The EC data were compared to lithologic data collected at three
type locations in the Site. CDM had reviewed available borehole logs and field
documentation for the WND series monitoring wells and found that they lacked
sufficient detail to serve as type locations for EC logging. As a result, CDM
conducted continuous lithologic sampling to bedrock at locations identified below.
The drilling and sampling was conducted by standard hollow-stem auger techniques
using split spoon samplers, 4-foot core barrels, or both, depending on site lithology.
Cores were logged by an experienced CDM field geologist.

The locations were:
» At location NMW-01, 600 feet north of 37th Street on west side of Bridgeport Court
» At location NMW-31, northeast of the corner of 11th and Wabash

= At location NMW-47, on east side of North Washington Street approximately 1,250
feet south of East 26th Street
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The EC logs generated at the three sites were considered standards and were used to
interpret lithology based on EC results at each of the Phase 2 new monitoring well
locations. Lithologic interpretations are annotated on the EC logs presented in
Appendix E-2. Considering that the main goal of the EC investigation was to provide
general data regarding lithological formation contacts, the annotated interpretations
are generalized with respect to soil/rock classification. Possible secondary
constituents within the soil formations (i.e. silt content within sand layers) were not
differentiated.

3.2.2.2 Correlation of EC Logs with Type Borings and Existing Data

Three type boring locations (NMW-1, NMW-31, and NMW-47) were selected for the
site. For each type boring locations, a Geoprobe soil boring was continuously
sampled to allow for field observations of soil types and contact depths. An EC probe
was then advanced adjacent to the soil boring. The general soil type and depth
interval (i.e. clay, sand) for each type boring EC log was interpreted based on typical
EC responses. The field observations and EC interpretations were then compared to
establish guidelines for interpretation of EC logs to be advanced at non-type boring
locations.

A comparison of type boring observations with corresponding EC logs is presented in
Table 34. Although the WND logs lacked sufficient detail and/or depth to be used as
type borings, a partial comparison between EC log WNC-5 and soil boring WND-5 is
also included to provide a comparison of EC logs with existing information.

The difference between the observed depth of geologic formations in soil borings and
on the EC logs is typically between 0 and 2 feet. Discrepancies greater than 2 feet
generally were near the surface, or were questionable due to incomplete boring data
(i.e. the sand/bottom of aquifer contact in NMW-47). The following general
conditions were considered when determining site geology based on the type borings.

¢ The EC log responses are generally weaker for the first 4-5 feet of drilling.

* The typical conductivity of sands was 0 to 50 mS/m, with wet sands being
slightly more conductive than dry sands.

¢ Conductivities greater than 50 mS/m were typically representative of cohesive
soils (silts/clays) or shale.

The total depth of each boring registered on the EC log was compared to the actual
probe depth at each location. The difference between the EC log readings and
physical probe depth ranged from 0 to 0.5 percent.

EC log information in some borings may not be representative of actual site geology,
either due to weak EC responses or subsurface bending/warping of the rod string.
Based on the type boring correlation and a general comparison of EC log data to
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existing data, these cases appear to be minimal. Comments regarding geoprobe depth
discrepancies or weak EC readings are provided in Appendix E-3a.

3.2.3 New Monitoring Well and Water Level Well Installation,
Groundwater Sampling, Groundwater Sampling Methods, and
Sample Analysis

New Monitoring Well and Water Level Well Installation

The City proposed the installation of additional monitoring wells and water level
wells as long-term groundwater observation points. The number of newly installed
monitoring wells is as follows (the monitoring well prefix identification is included in
parenthesis):

m Forty-one shallow and deep monitoring well clusters (NMW)

m Three deep monitoring wells offset to existing Union Pacific Railroad Facility
shallow monitoring wells (NMW)

8 Four deep monitoring wells offset to existing Coastal Refinery shallow monitoring
wells (NMW)

» Three shallow replacement monitoring wells (WND)

» Nine deep monitoring wells offsetting existing shallow monitoring wells (WND)
m Five shallow and deep water level well clusters (NWL})

w Eight shallow water level wells (NWL)

s Eleven surface water level gauging points

The well locations are depicted on Figure 3-1.

The wells were installed utilizing Geoprobe technologies described in the KDHE-
approved FSP. Shallow monitoring wells were constructed with 10-foot screens with
approximately 2 to 3 feet of screen above the water table to allow for water table
fluctuations. Approximate depth to water is 15 feet below ground surface (bgs) but
can range from 10 to 20 feet bgs. Deep monitoring wells were generally constructed
with 10-foot screened intervals. However, the deep well screen was reduced to
approximately a 5-foot length in areas where a thin saturated zone would result in a
screen interval overlap between shallow and deep monitoring well completions.
KDHE's project manager was informed of proposed modifications to well screen
lengths prior to installation.

The well casing was schedule-40 PVC with 1-inch outer diameter (OD) and 3/4-inch
inner diameter (ID). The boring diameter was 2 ¥4 inches. After probing to the
targeted completion depth, the 1-inch OD PVC pipe with well screen and bottom cap
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was lowered inside the steel probe rod. The well was left in place as the steel probe
rods were slowly removed from the ground. Where hydrogeologic conditions
permitted, sand was placed down the borehole opposite the screened interval to a
height of 2 feet above the top of the well screen.

A 10-20 grade silica sand filter pack was poured into the space between the probe rod
and the well casing while simultaneously retracting the probe rods from the ground.
The filter pack was placed to approximately 2 feet above the top of the well screen
and an annular seal of at least 2 feet of bentonite was placed above the sand pack.

The remaining annular space was grouted with a neat cement-bentonite grout. The
annulus above the filter pack was grouted using a Geoprobe Model GS-1000 grout
machine capable of pumping grout slurries that meet KDHE well construction criteria
(K.A.R. 28-30-2(k}). The grout was pumped via tremie pipe to approximately 1 foot
bgs as the Geoprobe rods were slowly extracted.

Wells completed as flush-mounts had flush-mount wellhead completions encased in a
water-resistant manhole. The manhole was enclosed in cement, which was domed or
sloped away from the manhole cover to promote drainage. The casing of the
monitoring well was sealed with an approved watertight, lockable monitoring well
cap (Morrison 678XA or equivalent). Aboveground well completions had an
industry-standard steel protective casing (stickup) installed over the well with a 2-foot
by 2-foot concrete pad sloping away from the stickup. Depending upon the location,
up to three cement-filled bollards were placed around the stickup well completion as
additional protection.

Table 3-3b presents all new monitoring well and water level well completion data.
Available well construction details for existing wells sampled or used for water level
measurements during Phase 2 are included in Table 3-3a. The location of all new
monitoring wells, water level wells, and electrical conductance locations are
presented on Figure 3-1. Monitoring well development data for the new monitoring
wells are included in Appendix D-4. The WWC-5 water well records filed with the
KDHE Bureau of Water for the new monitoring wells are included in Appendix D-5.

New Monitoring Well Groundwater Sampling and Groundwater Sampling Methods
All new Phase 2 monitoring wells discussed in Section 3.2.2 were sampled utilizing
the same groundwater sampling protocol and sampling methodology as used for the
Phase 2 existing monitoring welis.

New Monitoring Well Groundwater Sample Analysis

As with the Phase 2 existing monitoring wells, all new Phase 2 groundwater
monitoring well samples were submitted under documented chain-of-custody to
Pace. Methane/Fthane/Ethene analysis was conducted by Microseeps, Inc. for the
wells selected for MNA analysis. All methodologies were described in the KDHE-
approved FSP and FWPA. Groundwater sample analytical results are discussed in
Section 5.5.
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3.2.4 Phase 2 Water Level Measurements

Two rounds of water level measurements were collected during the Phase 2
investigations. The first round of water levels was collected between March 19, 2001
and March 27, 2001 while the second round of water levels were collected between
August 20, 2001 and August 23, 2001. UPRR wells were not gauged in March 2001
due to lack of property access. The August round of water levels included the UPRR
and Coastal Derby facilities as well as four new water level wells installed in August
2001 to fill data gaps. Water levels were obtained from these wells prior to onset of
the monitoring well sampling program. Plate 3-2 depicts the Phase 2 water level
measurement network.

3.2.5 Surface Water and Sediment Sampling

Data from the surface water and sediment locations were evaluated to assess the
impact of Site activities on the surface water bodies within the Site. Sixteen surface
water and 12 sediment locations were scheduled to be sampled. Due to lack of flow at
several of the surface water sampling locations, a total of nine surface water and 12
sediment samples were obtained on May 16, 2001. There was no flow present at
surface water sample locations SW-01, SW-02, SW-03, SW-04, SW-05, SW-09, and SW-
10 (these locations contained isolated pools of stagnant water or were found to be
dry). Figure 3-2 depicts the locations of all surface water and sediment sampling
locations within the Site.

Surface Water Sampling

Surface water samples were collected only after the collection of field parameters was
complete. The field parameters collected were pH, Eh, temperature, conductivity,
dissolved oxygen, and turbidity. Once the field parameters were collected and
recorded, surface water samples were collected by submerging the appropriate
laboratory-provided container below the surface of the water. Where the water was
deep enough, the container was capped below the surface of the water to minimize
volatilization. In the event the surface water location was not deep enough to
submerge the containers for sample collection, a peristaltic pump was used to fill the
containers, Sterile TYGON silicone tubing was threaded through the peristaltic pump
and the surface water was collected in the appropriate containers from the pump
discharge. The silicone tubing was then discarded. New silicone tubing was used
each time this sampling method was employed. Upon collection, each container was
labeled and placed in a cooler full of ice.

All surface water samples were submitted under documented chain-of-custody to
Pace. All methodologies are described in the KDHE-approved FSP and FWPA.
Section 5.1 provides the results of the analytical analyses conducted on each surface
water sample collected. Surface water samples were analyzed for VOCs by
Method 8260, SVOCs by Method 8270, pesticides/PCBs by Method 8081 /8082,
and/ or total metals by Method 6010/7470, depending upon the specific analytical
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requirements for each sampling location. The results and types of analyses performed
tor each surface water sample are summarized in Tables 5-1a through 5-1d.

Sediment Sampling

Sediment samples collected and submitted for VOCs were collected utilizing a clean,
stainless steel trowel. The sample was collected from between two to four inches bgs.
The sample was immediately placed in an appropriate laboratory supplied container,
labeled, and placed in a cooler full of ice. Sediment samples collected for the other
analyses were also collected with a clean, stainless steel trowel. These sediments were
collected from the same location the VOC sample was collected from. Sediment was
collected from at least two inches bgs and placed in a clean, stainless steel bowl. The
sediments were then composited, placed in the appropriate laboratory-supplied
containers, labeled, and placed in a cooler full of ice.

All sediment samples were submitted under documented chain-of-custody to Pace.
All methodologies were described in the KDHE-approved FSP and FWPA. Figure 3-2
presents the surface water and sediment sampling locations. Section 5.1 provides the
results of the analytical analyses conducted on each sediment sample collected.
Sediment samples were analyzed for VOCs by Method 8260, SVOCs by Method 8270,
pesticides/PCBs by Method 8081/8082, total metals by Method 6010/7471, and/or
TPH by Method 8015M, depending upon the specific analytical requirements for each
sampling location. The results and types of analyses performed for each sediment
sample is sumumarized in Tables 5-2a through 5-2e.

3.2.6 Surface Soil and Subsurface Soil Sampling

With the exception of the investigations conducted at the former Golden Rule and
Barnsdall Refineries (discussed further in Section 3.2.7), no source area surface or
subsurface soil samples were collected.

Surface Soil Samples

Composite surface soil samples were collected on May 17, 2001 from three non-source
areas in the Site for background soil data. These samples were to be used for
comparison against future site-specific source area soil investigations. Each location
was sampled for VOCs by Method 8260, SVOCs by Method 8270, pesticides/PCBs by
Method 8081/8082, and total metals by Methods 6010/7471.

The portion of the sample to be analyzed for VOCs was collected from a central
location at a depth of zero to six inches bgs, immediately placed in a laboratory-
provided container, labeled, and placed in a cooler full of ice. Composite samples
were collected from six locations which included the location sampled for VOCs.
These six samples were collected using a clean, stainless steel trowel, placed in a clean
stainless steel bowl, compeosited, placed in the appropriate laboratory supplied
container, labeled, and packed in a cooler full or ice.
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All surface soil samples were submitted under documented chain-of-custody to Pace.
All methodologies were described in the KDHE-approved FSP and FWPA. Section
5.2 provides the results of the analytical analyses conducted on the surface soil
samples collected.

Subsurface Soil Samples

Subsurface soil samples were collected for lithologic characterization and total organic
carbon (TOC) analyses. With the exception of the sludge pit investigations, no other
subsurface soil sampling was conducted with respect to contamination investigations.
Lithologic information is provided in Section 5.2 as well as Appendix E-1 and
Appendix E-2.

3.2.7 Indoor and Outdoor Air Quality Sampling

Nine indoor and two outdoor air quality sampling locations were sampled between
August 23, 2001 and September 20, 2001. Table 3-5 summarizes the number of sample
locations, number of samples, and the specific residences sampled. Figure 3-2
presents the indoor and outdoor sampling locations. One indoor and one outdoor air
sample was collected from an elementary school while school was not in session. The
identification of the specific residences/facility sampled was provided to KDHE at
least three weeks prior to the sampling event. KDHE approved sampling at the
requested residences/ facility ten days prior to the onset of sampling.

The purpeose of the indoor and outdoor air sampling was to identify potential impacts
to residences overlying groundwater contaminant plumes under worst case
conditions. To accomplish this, the air quality sampling was conducted in
residences/ facility overlying groundwater contaminant plumes with high
concentrations of VOCs during the summer when barometric pressure was low. The
sampling location in the residences was in the basement or in an inner room on the
ground floor that has little activity and would therefore be representative of indoor
air quality. The sampling location at the school was within a utility closet near the
center of the building on the first floor.

SUMMA passivated stainless steel canisters were used to collect both the indoor and
outdoor air samples. The pre-evacuated canisters were transported to the sample
location. Each canister was fitted with a pressure gauge and the initial pressure was
recorded along with the sample start times. All air sampling was conducted for no
less than six hours. Upon completion of the air sampling, the canister valve was
closed and a label was placed on the canister. The canister was then properly
packaged and shipped to Pace Analytical Services, Inc. in Minneapolis, Minnesota for
analysis of VOCs by Method TO-14. All methodologies were described in the KDHE-
approved FSP and FWPA. All indoor and outdoor air sampling analytical results are
discussed in Section 5-4.
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3.2.8 Sludge Pit Investigations

The former Golden Rule and Barnsdall Refineries have been subject to investigations
as early as the 1985 USGS investigations noted in Section 2 of the NIC Phase 1/1a TM.
A limited surface soil, subsurface soil, and shallow groundwater sampling program
was implemented at each facility to collect data for risk assessment purposes.

Samples collected from the former Golden Rule Refinery Site are designated as GP10C
and samples collected from the former Barmnsdall Refinery Site are designated as
GP10D. Aerial photos with the outlines of the former sludge pit locations and the
Geoprobe sampling locations are provided in Figure 3-3 and Figure 3-4.

3.2.8.1 Sludge Pit Surface Soil Samples

The following paragraphs provide a discussion of the sludge pit surface soil samples,
the sample collection methods, and the sample analyses for both the former Golden
Rule Refinery site and the former Barnsdall Refinery site.

Former Golden Rule Refinery Site

A total of three surface soil samples were collected from the former Golden Rule
Refinery Site between January 18, 2001 and January 20, 2001. One soil sample was
collected from each of the three former sludge pits. These soil sample locations are
depicted on Figure 3-3. Surface soil samples were collected and analyzed by Method
8260, Method 8270 (SVOCs), Methods 8081 /8082 (pesticides/PCBs), Method 8015M
(total petroleum hydrocarbons), and Method 6010/7471 (total metals). Three discreet
samples were collected from sample locations spaced linearly 5 to 10 feet apart. These
three samples were collected from the ground surface to a maximum depth of

6 inches using a clean, stainless steel trowel. The three discreet samples were placed
in a clean, stainless steel bowl, composited, and placed in the appropriate laboratory-
supplied container. The container was then labeled, packed in a cooler of ice, and
submitted for analysis by Methods 8270, 8080, 8015M, and 6010/7471. The sample
being analyzed for VOCs via Method 8260 was a discreet sample collected from only
the center location. This sample was also collected with a clean, stainless steel trowel
and placed immediately into a laboratory-supplied container taking care to minimize
volatilization. The container was then labeled, packed in a cooler of ice, and
submitted for analysis. All methodologies were described in the KDHE-approved
FSP and FWPA. The only exception to the above sampling methodology was sample
NIC-555-GP10C-03-0-0.5. The ground was frozen at this location and several
attempts were made to collect 3 different samples for composition. However, this
sample was collected as a discreet sample from one location. All surface soil samples
were submitted under documented chain-of-custody to Pace for analysis. Analytical

~ results are discussed in Section 5. 4.

Former Barnsdall Refinery Site

A total of five surface soil samples were collected at the former Barnsdall Refinery Site
between January 18, 2001 and January 22, 2001. One soil sample was collected from
each of the three former sludge pits. One surface soil sample was collected from a
trench adjacent to sludge pit GP10D-03. This soil sample (NIC-S55-GP10D-04) was
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collected to characterize sludge that was observed along the seam of the cap material
and the sludge pit. One surface soil sample was collected from a non-sludge pit
location. This soil sample (NIC-555-GP10D-05-0-0.4) was collected to provide local
background soil data. Figure 3-4 depicts the locations of the surface soil samples. All
surface soil samples were collected, labeled, and packed in a cooler full of ice as
discussed above for the former Golden Rule Refinery Site. All surface soil samples
were submitted under documented chain-of-custody to Pace for analysis by Methods
8260, 8270, 8080, 8015M, and 6010/7471. Analytical results are discussed in

Section 5.4.

3.2.8.2 Sludge Pit Subsurface Soil Samples

The primary purpose of the subsurface sludge pit sampling was to determine whether
the sludge pits still contain petroleum hydrocarbon related materials, characterize
remaining sludges, and determine whether the sludges are impacting the
groundwater. A discussion of the sludge pit subsurface soil samples, the sample
collection methods, and the sample analysis for both the former Golden Rule Refinery
Site and the former Barnsdall Refinery Site is provided in the following paragraphs.

Former Golden Rule Refinery Site

A total of seven subsurface soil samples were collected from three borings located
within the tormer Golden Rule Refinery Site on January 18, 2001 and January 19, 2001.
Three of these subsurface soil samples were collected from boring GP10C-01, one was
collected from boring GP10C-02, and three were collected from boring GP10C-03.
Figure 3-3 depicts the three boring locations. All subsurface soil samples were
collected and analyzed for Methods 8260, 8270, 8081/8082, 8015M, and 6010/7471
with the exception of sample NIC-55-GP10C-03-14 which was collected and
submitted for analysis via Methods 8270 and 8015M.

Subsurface soil sampling was conducted utilizing Geoprobe technologies to collect
continuous soil samples from the surface to the top of the water table. Soil samples
were collected from either a 4-foot sample interval depth or an interval with visually
obvious petroleum hydrocarbon staining/ product. The KDHE project manager on
site approved utilizing visual inspection as a method of selecting sample collection
intervals when there was obvious hydrocarbon staining or the presence of petroleum
hydrocarbon free-product. Free-product or petroleum hydrocarbon stained soils were
encountered at all sampling intervals in borings GP10C-01 and GP10C-03. When
sufficient sample recovery was not achieved, the Geoprobe was advanced to the next
interval. Due to insufficient sample recovery at GP10C-01-4 and GP10C-03-4.5, the
Geoprobe was advanced to the next sampling interval in order to obtain sufficient
sample volume to meet the analytical laboratory requirements for each sample. All
soil samples were collected in 4-ounce laboratory supplied sample jars, labeled, and
placed in a cooler of ice. Samples were submitted under documented chain-of-
custody to Pace for analysis. With the exception of the noted KDHE-approved
sampling modifications, all methodologies were described in the KDHE-approved
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FSP and FWPA. The results of all subsurface soil samples collected are discussed in
Section 5.4.

Former Barnsdall Refinery Site

A total of five subsurface soil samples were collected from three borings located
within the former Barnsdall Refinery Site between January 18, 2001 and January 22,
2001. Two subsurface soil samples were collected from boring GP10D-01, one was
collected from boring GP10D-02, and two were collected from boring GP10D-03.
Figure 3-4 depicts the three boring locations. All subsurface soil samples submitted
for analysis contained either petroleum hydrocarbon free-product, free-product
saturated soil, petroleumn hydrocarbon stained soil, or soil with petroleum
hydrocarbon odor. Subsurface soil samples NIC-55-GP10D-01-10 and
NIC-55-GP10D-02-10.5 were collected and analyzed by Methods 8260, 8270,
8081/8082, 8015M, and 6010/7471. The VOC sample NIC-55-GP10D-01-10 was
collected via Encore® sampler and analyzed by Method 5035. Sample
NIC-85-GP10D-01-15 was submitted for analysis via Method 8270, and 8015M. Soil
sample NIC-55-GP10D-03-8-10 was analyzed by Methods 8270, 8081/8082, 8015M-
0A2, and total metals. Due to insufficient sample recovery, the Geoprobe was
advanced to the next interval and sample NIC-55-GPP10D-03-10.5 was collected. The
tirst portion of the sample collected was immediately placed in a laboratory-supplied
container to minimize volatilization. The second portion was collected and also
placed in a laboratory-supplied container. The samples were labeled, placed in a
cooler of ice, and submitted under documented chain-of-custody to Pace for analysis
by Methods 8260 and 8015-OA1.

Subsurface soil sampling was conducted as described for the former Golden Rule
Refinery. With the exception of the noted KDHE-approved sampling modifications,
all methodologies were described in the KDHE-approved FSP and FWPA. Analytical
results for the subsurface soil samples are discussed in Section 5.4.

Lithologic descriptions were recorded by the onsite geologist at all Geoprobe
subsurface soil sampling locations.

3.2.8.3 Sludge Pit Groundwater Samples

A discussion of the sludge pit groundwater samples, the groundwater sample
collection methods, and the sample analysis for both the former Golden Rule Refinery
Site and the former Barnsdall Refinery Site are provided in the following paragraphs.

Former Barnsdall Refinery Site

One groundwater sample was collected from each of the three former sludge pits
within the former Barnsdall Refinery Site on January 18, 2001. Groundwater sample
locations are presented on Figure 3-4. Groundwater samples were collected only after
all surface and subsurface soil sampling had been completed. Groundwater samples
were collected utilizing Geoprobe technologies. The Geoprobe was offset of
approximately 2 to 3 feet from the original subsurface boring locations. Geoprobe
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groundwater samples were collected by hydraulically advancing a 2-foot length of
mill slotted steel screen to the selected sample collection interval. Upon reaching the
sample collection interval, disposable 3/8-inch polyethylene tubing was inserted into
the probe rods to the slotted screen and attached to a vacuum pump at the surface.
Groundwater was drawn by vacuum unfil it cleared of significant fines and/or a
minimum of one liter had been purged. The tubing was then pinched during flow
and removed from the probe rods. Groundwater samples were then collected from
the bottom of the tubing. All samples were collected into appropriate laboratory
supplied containers, labeled, and placed in a cooler containing ice.

All groundwater samples were submitted under documented chain-of-custody to
Pace and analyzed by Methods 8260, 8270, 8081/8082, 8015M, and 6010/7470. All
methodologies were described in the KDHE-approved FSP and FWPA. Sludge pit
groundwater analytical results are discussed in Section 5.4.

Former Golden Rule Refinery Site

One groundwater sample was collected from each of the three former sludge pits
within the former Golden Rule Refinery Site between January 18, 2001 and January 22,
2001. Groundwater sample locations are presented on Figure 3-3. Groundwater
samples were collected only after all surface and subsurface soil sampling had been
completed. Groundwater samples were collected and analyzed by the same methods
described for the former Barnsdall Refinery Site. All groundwater samples were
submitted under documented chain-of-custody to Pace and analyzed by Methods
8260, 8270, 8081/8082, 8015M, and 6010/7470. All methodologies were described in
the KDHE-approved FSP and FWPA. Sludge pit groundwater analytical results are
discussed in Section 5.4.

3.3 Quality Control (QC) Field Samples

Field quality control (QC) sampling was conducted during both the Phase 1/1a and
Phase 2 Rl investigations. Field QC samples include field duplicate samples,
decontamination rinsate blanks, travel blanks, and performance evaluation samples.

A summary of the Phase 1/1a and Phase 2 field QC samples is provided in Table 3-1
and Table 3-2, respectively, and is discussed in the following paragraphs. Field QC
samples are further discussed in Section 6.2.

Phase 1

During the Phase 1/1a RI field investigations, a total of 32 field duplicates,

32 decontamination rinsate samples, 36 travel blanks, and 4 performance evaluation
samples were collected.

Field duplicate samples were collected in the same manner as the collection of the
original sample. The field duplicate is collected immediately after collection of the
original sample. Decontamination rinsate blanks were collected from the rinsate
water derived from decontamination of the sampling equipment. The travel blanks
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are prepared at the laboratory with analyte-free water and are shipped to the field
office with the sample bottles. Travel blanks are not opened in the field and are
submitted only with samples being submitted and analyzed for VOCs. Performance
evaluation samples are samples prepared independent of the laboratory with a
known range of contaminant concentrations. The performance evaluation sample is
shipped to the field office with the analytical results and is in turn, labeled, packed in
a cooler of ice, and shipped to the laboratory as a regular sample for comparative
analysis.

QC field samples were submitted under documented chain-of-custody to Pace for
analysis. All methodologies are described in the KDHE-approved FSP and FWPA.

Phase 2

During the Phase 2 RI field investigations, a total of 35 field duplicates, 24
decontamination rinsate samples, 41 travel blanks, and 17 performance evaluation
samples were collected.

Field duplicate samples, decontamination rinsate samples, travel blanks, and
performance evaluation samples were all collected in the same manner as during the
Phase 1/1a Rl field investigations.

QC tield samples were submitted under documented chain-of-custody to Pace for
analysis. All methodologies are described in the KDHE-approved FSP and FWPA.
All QC field samples were collected at the frequency described in the KDHE-
approved FSP and FWPA.
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Section 4
Physical Characteristics of the Study Area

This section presents both the regional and local physical characteristics of the study
area. Included in this section are discussions of the regional setting and the site
characteristics. The regional setting discussion consists of the physiographic setting
and climatic data, regional surface water features, and the regional geologic and
hydrogeologic settings. The site characteristics will describe surface features, surface
water hydrology, site geology, and site hydrogeology.

4.1 Regional Setting

Information in this section relates to Sedgwick County and the City of Wichita as a
whole. Specific information regarding the Site is discussed in Section 4.2. Data
concerning climate, physiographic setting, surface water features, hydrogeologic
setting, and public water supply are summarized below.

4.1.1 Physiographic Setting

The City of Wichita lies at the western edge of the Central Lowland physiographic
province. The Wichita area is drained by the Arkansas and Little Arkansas Rivers and
their tributaries, The Little Arkansas River is located to the west of the Site and is
depicted in Figure 1-1. The Little Arkansas River joins the Arkansas River just west of
the southwest corner of the Site. Chisholm Creek, Chisholm Creek’s tributaries, and
several ponds within and along the eastern boundary are the only surface water
bodies located within and around the Site. '

4.1.2 Climate

The climate of the area is subhumid, continental, and is subject to large variations in
temperature. The average annual temperature in Wichita between 1888 and 2000
was 55.9°F (13.3°C). The average monthly temperatures range from 29.8°F (-1.2°C) in
January to 80.6°F (27.0°C) in July. The average growing season in Wichita is usually
more than 190 days.

Moisture-laden air from the Gulf of Mexico is the primary source of precipitation in
the area. The average annual rainfall in Wichita between 1971 and 2001 was

29.9 inches. Average monthly precipitation varies from 0.81 inches in January to

4 .46 inches in June.

The average annual wind speeds for Wichita are among the greatest in the United
States, exceeding 12 miles per hour. The predominant direction is from the south,
except for the winter season when the predominant direction is from the north. The
evapotranspiration for the area ranges from 25 to 30 inches per year, with a maximum
rate of groundwater loss estimated at 3.5 inches per year. The latter generally occurs
only where groundwater is within 10 feet of the land surface. Transpiration is the
major component of evapotranspiration during the growing season, but it is
negligible during the nongrowing season.
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Section 4
Physicaf Characleristics of the Study Area

4.1.3 Regional Surface Water Features

The major surface water features in Sedgwick County are the Arkansas River, Little
Arkansas Fiver, Ninmescah River, and Cheney Reservoir. The rivers generally flow to
the south and southeast. The Little Arkansas River joins the Arkansas River just
northwest of downtown Wichita, west of the southwest corner of the Site. The
Ninnescah River flows into the Arkansas River near the town of Whitman, Kansas,
approximately 25 miles south of Wichita. The Cheney Reservoir is a drinking water
supply reservoir located approximately 24 miles west of downtown Wichita. Cheney
Reservoir is located on the North Fork Ninnescah River in northwest Sedgwick
County and has a storage capacity of 566,300 acre-feet of water. Numerous creeks
and intermittent streams flow into area rivers.

4.1.4 Regional Geologic and Hydrogeologic Setting

The regional geologic and hydrogeologic settings are discussed in detail below. The
regional hydrogeology is primarily sumnmarized from Water Resources of Sedgwick
County, Kansas (Bevans 1989). The local hydrogeology is derived from all Phase1/1a
and Phase 2 field investigation activities, observations, and from investigations
performed by others at facilities within the Site. Geologic cross-sections and
potentiometric surface maps generated by other facilities utilized in assessing the
tocal hydrogeologic setting are presented in Appendix E-5 and Appendix G-2,
respectively.

4.1.4.1 Regional Geologic Setting

The geology of the Wichita area consists of sedimentary rock overlain by alluvial,
colluvial, and loess sediments. Two Permian formations comprise the bedrock in the
area. The oldest formation is the Wellington Formation, which consists of primarily
gray and blue shale, but locally also includes small thin beds of maroon shale, impure
limestone, gypsum, and anhydrite. A thick bed of salt known as the Hutchinson
Member of the Wellington Formation is present in the subsurface in some areas. In the
vicinity of the Arkansas River valley, the Hutchinson Salt Member occurs near the
surface. Its highly erodable and soluble nature is the primary reason for the large
north-south trending depressional area in the Sedgwick County area, and was a
controlling factor in the resultant thick Pliocene and Pleistocene deposits and the
location of the Arkansas River (Lane and Miller 1965). The Wellington Formation in
Sedgwick County dips gently toward the west at about 10 feet per mile, and ranges in
thickness from a minimurn of 80 feet in the eastern portion of the county to
approximately 550 feet along the western edge of the county (Lane and Miller 1965).

The Ninnescah Shale overlies the Wellington Formation and occurs at or near the
surface in the western one-third of the county. This formation consists of brownish-
red silty shale and siltstone, with thin beds of grayish green shale, dolomite, and fine-
grained sandstone (Bevans 1989). It outcrops only to the west of Wichita, and is not
present within the Site.

4-2
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Section 4
Physical Characteristics of the Study Area

Unconsolidated deposits of Pliocene and Quaternary {Pleistocene through Holocene)
Ages are widely distributed over the bedrock in most of the county. The following
discussion is summarized from both Bevans (1989) and Lane and Miller (1965).
Undifferentiated Pliocene and lower Pleistocene deposits ranging in composition
from clay to coarse gravel are as much as 160 feet thick and occur in the basal part of
the Arkansas River valley fill north of Wichita. Lower Pleistocene deposits occur in
the basal Arkansas River valley south of Wichita at thicknesses as great as 70 feet.
Quaternary terrace deposits consisting primarily of sand and gravel occur over
Permian bedrock and/or undifferentiated Pliocene and lower Pleistocene deposits
along the western side of the Arkansas River valley at thicknesses as great as 75 feet.
Quaternary loess deposits as thick as 75 feet occur over bedrock and lower Pleistocene
deposits in most of the upland areas. Upper Pleistocene and Holocene alluvial and
terrace deposits occur in thicknesses as great as 60 feet in the Arkansas River valley
over Permian bedrock, and /or undifferentiated Pliocene and lower Pleistocene
deposits. The total thickness of the unconsolidated deposits ranges from near zero to
80 feet in upland areas to as much as 250 feet in the Arkansas River alluvium areas.

4.1.4.2 Regional Hydrogeologic Setting

A triangular area between the cities of Hutchinson, Newton, and Wichita contains
unconsolidated deposits of Pliocene and Quaternary clay, silt, and gravel known as
the Equus Beds aquifer. The Wichita groundwater well field, located approximately
20 miles northwest of Wichita, is one of the primary sources of potable water for the
City of Wichita. The shallow alluvial aquifer in Wichita and within the boundaries of
the Site is used for irrigation, household gardening, and industrial applications.

Wells that are completed through the entire thickness of the unconsoclidated deposits
in the Arkansas River valley fill may yield as much as 2,000 gallons per minute (gpm)
(Lane and Miller 1965). Shallower wells completed in only the Quaternary terrace

deposits may yield 500 to 1,000 gpm. The terrace deposits along the Ninnescah River
valley tend to be thinner and less permeable than those in the Arkansas River valley.

The Wellington Formation is also a source of groundwater but primarily in the areas
east and west of the Arkansas River valley, i.e., east and west of Wichita. In areas not
underlain by the Arkansas River valley alluvial aquifer, the Wellington Formation
may yield a large quantity of groundwater from solution cavities where the
Hutchinson Salt Member has been dissolved by fresh water. This part of the
formation has been referred to as the Wellington Aquifer but tends to consist of very
saline water (Bevans 1989).

Wells completed in the shale of the Wellington Formation generally yield less than
10 gpm (Bevans 1989). However, greater yields can be obtained where the weathered
surface of the formation is saturated. Wells completed in solution channels in the
gypsum or anhydrite of the Wellington Formation can yield as much as 350 gpm
(Lane and Miller 1965).

4-3
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Physical Characteristics of the Study Area

Regionally, groundwater in Sedgwick county flows to the southeast. In general, the
groundwater surface mirrors the topography but is more subdued.

4.2 Site Characteristics

This section presents the physical characteristics of the Site including surface features,
surface water hydrology, geology, and hydrogeology.

4.2.1 Surface Features

The 5ite is generally flat. The surface dips gently to the west and southwest. A
topographic high is present east of Chisholin Creek (U. S. Geological Survey, Valley
Center/Wichita East Quadrangle 7.5 Minute topographic maps). This topographic
high is located outside the eastern boundary of the Site and intersects the northeast
corner of the Site. This topographic high is due to the presence of the alluvial valley
wall. The alluvial valley wall also represents the eastern limit of significant sand
deposits.

4.2.2 Surface Water Hydrology

The Little Arkansas River is located between approximately 200 and 6,500 feet outside
the western boundary of the Site and flows to the south in the area. The branches of
Chisholm Creek in the immediate vicinity of the NIC Site include the main fork, the
East Fork, the Middle Fork, the West Fork, and an unnamed middle drainage. The
main fork of Chisholm Creek is located near the eastern boundary of the Site, The
confluences of the East and West Forks of Chisholm Creek and an unnamed middle
drainage are located between 18t Street and 20t Street and between Ohio Street and
[-135.

The Middle Fork of Chisholm Creek defines a portion of the northern boundary of the
NIC Site. As depicted on Figure 1-1, the Middle Fork currently flows into the Little
Arkansas River. Formerly, this drainage flowed via the unnamed middle drainage
into Chisholm Creek. Therefore, the unnamed middle drainage can be referred to as
the former lower reach of the Middle Fork.

No major bodies of water exist in the NIC Site; however, several small surface water
bodies exist in and around the Site. A large pond is located along the eastern
boundary of the Site just south of K-96 highway in Grove Park (hereafter referred to
as Grove Pond). Two other ponds exist within the Site. One pond is located along the
western boundary of Coleman’s property (hereafter referred to as Coleman Pond) in
front of their main office building, south of 37th Street. The other pond is located
southwest of the I-135 and K-96 interchange. The pond is utilized by Cornejo
Construction Company (hereafter referred to as Cornejo pond) and is currently in the
process of being backfilled with construction debris. All surface water bodies existing
in and around the Site are depicted on Figure 1-1.

4-4
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4.3 Geology and Hydrogeology

The geology of the Site is based upon CDM’s data collection and observations during
all Phase 1/1a and Phase 2 RI field investigations, as well as investigations performed
by others at facilities in the Site. Local geology, geological cross-sections, electrical
conductance (EC) logging, grain size analyses, and total organic content (TOC)
sampling and results are discussed in the following subsections.

This section will discuss the local hydrogeology of the Site. These subsections include
the hydrostratigraphic units, a discussion of the bottom of the aquifer and the
saturated thickness of the aquifer, groundwater flow, groundwater/surface water
interactions, and aquifer stresses within the Site.

In order to evaluate the local geology within the Site, CDM reviewed over

300 lithologic logs from the Site.  Selected logs were used to compile six geologic
cross-sections, a bottom of aquifer map, and a saturated thickness map that represents
the subsurface conditions at the Site.

Upon review of all available lithologic data from boring logs and driller’s logs
supplied by facilities located within the Site, as well as CDMs lithologic logs and
EC logs, a conceptual geologic model has been developed. The conceptual geologic
model for the Site is presented below.

The basal geclogic unit of the Site is the Wellington Shale. This bedrock slopes gently
to the west. Locally, the Wellington Shale is overlain by clays that represent the
weathered portions of the bedrock. The bedrock and weathered clays are overlain by
alluvium from the Arkansas River. These alluvial deposits are characterized by
fining-upward sequences of sands and gravels that include intermediate and locally
discontinuous clay lenses within the Site. These alluvial deposits are overlain by
sandy to silty clays throughout much of the Site. The sandy to silty clays comprise the
surficial units across the Site.

4.3.1 Geological Cross-Sections

Upon review of all available lithologic data (Appendix E-1), EC log data

(Appendix E-2), grain size analyses (Appendix E-6), a bottom of aquifer map,
saturated thickness map (Appendix E-3), and six geologic cross-sections were
generated to depict the geology and hydrogeology discussed in Section 4.3. Plate 4-1
presents a geological cross-section location map depicting the locations of the six
cross-sections within the Site as well as the lithological characterization locations.
Plate 4-2 presents the six cross-sectional representations of the lithology of the Site.
These cross-sections also include the depth to water encountered at each of these
locations. Appendix E-4 presents the data used to generate cross-section maps. For
reference purposes, Appendix E-5 presents geologic cross-sections generated by
others at facilities within the Site.

4-5
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4.3.2 Hydrostratigraphic Units

During the geologic investigation, four discreet hydrostratigraphic units were
differentiated within the subsurface materials underlying the Site. The
characterization for each hydrostratigraphic unit was based on the physical
characteristics and hydrogeologic properties of the subsurface materials. Following is
a discussion of each individual hydrostratigraphic unit. These hydrostratigraphic
units are depicted on Plate 4-2.

Hydrostratigraphic Unit 1

The uppermost lithologic unit is comprised primarily of clays that are locally sandy or
silty. These clays are of relatively low permeability. Saturation of the base of this unit
occurs locally. Saturation also occurs in the upper clay units within an area restricted
to the upland terrace deposits in the northeast corner of the Site. These clays range in
colors and are black, brown, gray, and green. Unit 1 is encountered throughout the
site and is typically capped by asphalt, concrete, and/or fill. This clay layer thins near
the lower southwestern corner of the Site. Unit 1 ranges from 0 to approximately 20
feet with an average of approximately 8 to 10 feet in thickness.

Hydrostratigraphic Unit 2

Unit 2 consists of fine to coarse-grained sands, fining-upwards, which can be locally
silty. Generally, Unit 2 is saturated throughout the Site. This unit is generally
continuous throughout the Site with the exception of the northeast corner where the
sands thin to the east and become laterally discontinuous. The thickness of these
sands across the Site range from approximately 10 to 45 feet thick with an average of
approximately 28 to 30 feet thick. Clay lenses are also present locally within the Site.
These lenses can range from silty to sandy with minor gravel and are generally less
than six feet in thickness. There appears to be no significant correlation of these clay
lenses between boreholes, which is an indication they are laterally discontinuous
horizons of lower permeability throughout this hydrostratigraphic unit.

Hydrostratigraphic Linit 3

Unit 3 is comprised of stiff, moist, low permeability clays that represent the
weathered bedrock surface. These clays can be locally sandy or silty and range in
color from olive greens to medium and dark grays. This clay unit ranges from less
than 0.5 feet to approximately 10 feet in thickness and averages approximately 5 feet
thick. Unit 3 is laterally discontinuous throughout the Site.

Hydrostratigraphic Unit 4

This unit consists of competent shale bedrock (Wellington Shale) and is the basal
geologic unit considered in this investigation. Unit 4 is composed of medium to dark
gray claystones and shales and is the basal aquitard for the overlying alluvial
sediments. Olive-green shale was observed locally in the weathered portions of the
bedrock. Thin beds of gypsum were also encountered locally within this unit. The
bedrock within the Site was encountered at depths ranging from 0.5 to approximately
45 feet below ground surface and averages about 40 feet bgs.

Pawichita-NIC\RI_Reportis-Ravised Orall Al Repon - Feb 26044_TextSection 04.doc
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4.3.3 Bottom of Aquifer

Data from approximately 200 lithologic borehole logs that reached the top of clay or
the competent bedrock was compiled to produce a map representing the bottom of
the aquifer. The bottom of the aquifer was designated as either top of bedrock or the
top of the low permeable clay overlying the bedrock surface. The bottom of aquifer
map is depicted on Plate 4-3.

A variety of sources were used to interpret the aquifer bottom at the site, including
boring logs, downhoie electrical conductivity (EC) logs, and lithological information
derived from other reports. Boring logs from CDM investigations are included in
Appendix E-1. EC logs from CDM investigations are included in Appendix E-2. A
summary of data used to interpret bottom of aquifer depths for the site is included in
Appendix E-3a. Boring logs from other sources that were used in the bottom of
aquifer determination are included in Appendix E-3b. Lithological information from
other reports, including cross-sections and bedrock surface maps, is included in
Appendix E-5. Lithological information from other reports, including cross-sections
and bedrock surface maps, is included in Appendix E-5. For borings where the top of
the weathered clay layer overlying the bedrock {rather than the bedrock surface) was
designated as the aquifer bottom, the thickness of clay overlying the bedrock is noted.

The purpose of Plate 4-3 is to provide a general representation of the aquifer bottom.
Numerous localized anomalies with respect to the relief of the bottom of aquifer exist,
due to variability in the clay formation and erosional features on the bedrock surface.
Some of these anomalies are too localized to accurately represent on a map of the
entire NIC site. Therefore, borings that represent local anomalies were not included
on Plate 4-3. Some borings were also omitted in areas where large groupings of soil
borings exist (i.e the UCL source area), in order to preserve the legibility of data
points shown on the map. Omission of these borings does not affect representation of
the bottom of aquifer, because the data from the omitted borings was redundant with
respect to nearby data.

The bottom of aquifer /bedrock surface slopes to the west and southwest with a high
in the northeast corner of the Site. The bottom of aquifer elevations vary significantly,
ranging from and elevation of 1260.9 in the southeast corner to upwards of 1343.5 feet
in the northeast corner. The overall general trend in elevation of the bottom of the
aquifer is a gentle slope from the east toward the west. There are several erosional
features present on the bedrock surface. These erosional features originate from the
topographic high east of the Site boundary and trend east to west across the Site. The
average change in elevation of the erosional bedrock features is approximately six to
ten feet. Due to the minimal relief of the bedrock erosional features, they do not
appear to have altered the course of contaminant plume migration.

4.3.4 Saturated Thickness

The saturated thickness of the alluvial aquifer varies throughout the Site from less
than 0.5 feet in the northeast corner to 36.5 feet along the western boundary. The
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overall saturated thickness throughout the Site averages approximately 22 to 25 feet
thick. The saturated thickness was calculated for the purposes of this RI by
subtracting groundwater elevation (calculated from water levels collected during the
August 2001 water level round) from the elevation of the bottom of aquifer. The
August 2001 water levels are included in Table 4-1b. Groundwater elevations were
estimated using the potentiometric surface contours shown on Plate 4-6 for data
points where depth-to-water was not directly measured in August 2001. A summary
of data used to interpret saturated thickness for the site is included in Appendix E-3a.

The saturated thickness mirrors the ridge feature present on the bedrock surface in
the northeast corner of the Site. The saturated thickness in the northeast corner
increases to the west with an overall trend of thicker saturated units from the east to
the west across the Site. Thicker saturated units are also present in areas of erosional
lows in the bedrock surface. The saturated thickness map is depicted in Plate 4-4.

4.3.5 Grain Size Analysis

Grain size analyses were previously conducted within the Site by Groundwater
Technology, Inc. (GTI) and SECOR International, Inc. (SECOR). In 1990, GTI
conducted grain size analyses of the shallow and deep aquifer below the 29t and
Mead site. In 1998, SECOR conducted grain size analyses for Van Waters & Rogers at
the Mosley Avenue facility.

The grain size analyses performed by GTI and SECOR are consistent with
observations made by CDM during all Phase 1/1a and Phase 2 RI field investigations
and are consistent with the overall geologic interpretation of the Site. There is
considerable local variability in grain size throughout the Site. As discussed in
Section 4.3.2, the sediments form a generally fining upward sequence, with coarse
sands at the base of the alluvial aquifer grading to silt and clay at the ground surface.
The GTI and SECOR grain size analyses are consistent with observed fining upward
sequences. Appendix E-6 presents the grain size analyses conducted by GTI and
SECOR.

4.3.6 Total Organic Content (TOC) Sampling and Results

CDM conducted TOC analyses on both groundwater and soil samples collected from
the Site. Soil samples from the shallow and deep wells at 11 locations throughout the
Site were analyzed. Soil samples were collected at depths ranging from 4 to 38.5 feet
bgs. TOC concentrations range from below detection limit (1,000 miligrams per
kilogram {mg/kg) to 26,000 mg/kg at NMW-31. Some samples that contain TOC
concentrations below the 1,000 mg/kg detection limit were reanalyzed at a later date
to achieve a lower detection limit (< 100 mg/kg). The following samples were
reanalyzed with this lower detection limit:

m NMW-31 (6 to 7.4 feet and 21 to 21.5 feet)

m NWL-04 (24 to 26 feet and 34 to 36 feet)
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NWL-07 (20 to 22 feet)

NMW-22 (6 to 8 feet and 36 to 38 feet)

m NMW-35 (24 to 26 feet and 33 to 35 feet)
m NMW-19 (16 to 18 feet)
» NMW-24 (22 to 24 feet)

The results from the TOC analysis for soil samples indicate that the aquifer sand
contains TOC less than 1,000 mg/kg with an arithmetic mean value of 272 mg /kg.
The silt and clay layers contain elevated TOC concentrations, generally above
5,000 mg/kg. Results of TOC in the subsurface soil samples are presented in
Section 5.2 and discussed in Section 8.3.

SECOR also conducted TOC analyses along with their study on grain size analyses
included in Appendix E-6. TOC analyses were conducted on a total of 9 soil samples
collected within the 29% and Mead site. The results of the SECOR analysis revealed
non-detectable levels of TOC in 7 of the soils sampled. However, TOC was detected
in 2 soil samples from depths between 9 to 10 feet below ground surface (bgs) at

619 mg/kg and between 13 to 14 feet bgs at 531 mg/kg.

4.3.7 Groundwater Flow

Water level elevations and groundwater flow directions have remained fairly
consistent within the Site since the Phase 1/1a investigations were conducted. Phase
1 and 2 water level measurements, groundwater flow directions, water level time
trends, horizontal and vertical gradients, and hydraulic conductivity are discussed
below:

Phase 1 Water Level Measurements

Table 4-1a presents the water level elevations obtained during the Phase 1/1a
investigations. Site-wide water level measurements were collected twice during the
Phase 1/1a investigations, in October 1997 and April/May 1998. Potentiometric
surface maps for the October 1997 and April/May 1998 water level rounds are
included in Appendix G-1. The water level contours on the Phase 1 potentiometric
surface maps should be considered approximate because 1) significantly fewer wells
were gauged than during the Phase 2 water level rounds, 2) water level elevations
from others may have utilized different survey datums, and 3) water level
measurements took place over an extended period of time relative to the Phase 2
water level rounds.

The October 1997 water level round included measurements between QOctober 2 and
October 30, 1997. Most measurements were made by CDM between October 6 and
October 8, 1997. Measurements were also taken from Unocal (UCL) on October 2,
1997, and from Coastal Derby (DRB} on October 30, 1997.
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The April/May 1998 water level round included water level measurements between
April 21 and May 13, 1998. Most measurements were taken by CDM between April
30 and May 2, 1998. Measurements were also taken from DRB on April 21, 1998,
from Unocal on April 29, 1998, from Coleman North {CN) between May 4 and May 6,
1998, and Coleman Northeast (CNE) on May 13, 1998. Not all measurements taken by
others are depicted on the potentiometric surface maps found in Appendix G-1. For
reference purposes, potentiometric surface maps from other facilities within the Site
are included in Appendix G-2.

During the Phase 1/1a investigations, water level elevations increased from
approximately two feet near the northern boundary of the Site to approximately 0.70
feet near the southern boundary of the Site between October 1997 and April /May
1998. Water level elevation increases over the same time period were generally less in
the middle of the Site {less than 0.5 feet). Water level elevations within the Northeast
Investigation Area increased from between 1.5 feet to 2.25 feet between October 1997
and April/May 1998. The water level elevation increases between Fall 1997 and
Spring 1998 are consistent with increased precipitation in the Spring.

Phase 2 Water Level Measurements

Table 4-1b presents the water level elevations obtained during the Phase 2
investigations. During the Phase 2 investigations, water level measurements were
collected in March and August 2001. In March 2001, water levels were measured by
CDM between March 19 and March 21, 2001 and at DRB between March 25, and
March 27, 2001. In August, water levels were measured by CDM between August 20
and August 23, 2001.

Measurements of free product in monitoring wells during Phase 2, and the corrected
potentiometric elevations (based on the depth to water, product thickness, and
product density) are provided in Table 4-1c. Surface water level measurements taken
from surveyed staff gauges and bridge measuring points are provided in Table 4-1d.
Survey data for the Site are included in Appendix F.

Potentiometric surface maps for the March 2001 and August 2001 water level rounds
are presented in Plates 4-5 and 4-6, respectively. Water level measurement stations
are depicted on Plate 3-2. Subsequent to the Phase 1/1a investigations, several new
water level wells and monitoring wells were installed. These additional water level
and monitoring wells provide additional detail for Site-wide water level
measurement rounds. Therefore, the August 2001 water level measurements and
potentiometric surface map are the most current and detailed potentiometric data for
the Site. '

Based on the August 2001 water levels and potentiometric surface map, the overail
groundwater flow direction in the Site is toward the south. With the exception of the
northeast corner, groundwater generally flows south to southwest in the upper
portion of the Site. The groundwater flow direction in the northeast corner of the Site

4-10
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is nearly due west to southwest. Near the middle of the Site, the flow direction is
south to southeast. Groundwater flows south to southeast in the southern portion of
the Site with nearly due east flow in the very southeastern portion of the Site near
Chisholm Creek at the eastern Site boundary. This appears to be a result of
groundwater /surface water interactions, which are discussed in detail in

Section 4.3.8. Groundwater also flows to the southwest within localized areas of the
southwestern portion of the Site.

With the exception of the northeast corner, groundwater occurs at approximately

15 feet bgs. Groundwater occurs at depths of less than 10 feet bgs within the
northeast corner of the Site, where groundwater occurs in upland terrace deposits (as
opposed to the alluvial sand aquifer underlying the majority of the Site).

Between March and August 2001, water level elevations decreased across the Site
from approximately three feet in the northern portion of the Site to approximately

0.5 feet in the southern portion of the Site. Water level elevations in the middle of the
Site decreased from approximately 0.5 feet to 1.0 feet. The water level elevations in
the Northeast Investigation Area decreased approximately four feet between the
March and August 2001 water level measurernents.

The four water level measurement rounds during Phase 1 and 2 investigations
indicate a general seasonal decrease in overall water level elevations from the spring
to the fall and a general seasonal increase from fall to spring.

Horizontal Gradients

Groundwater gradients have also remained relatively constant since the Phase 1/1a
investigations. Upon evaluation of the August 2001 potentiometric surface map, two
predominant gradients exist within the Site. The predominant gradient across the Site
is 0.001 feet/feet (ft/ft) with a change in the gradient between 33+ Street and 37t
Street. The gradient between 33+ Street and 37t Street changes to 0.0008 ft/ft and
resumes a gradient of 0.001 ft/ft to the south of 33rd Street. Due to rapid changes in
elevation and low permeability soils within the northeast portion of the Site, the
horizontal gradient is 0.023 ft/ft in this area.

Vertical Gradients

Nested well water level differences are presented in Appendix G-5. These nested well
elevation differences correspond directly to vertical gradients. The vertical gradient is
calculated by dividing the nested well water level elevation difference by the distance
between the middle of the shallow well screen and the middle of the deep well screen.
A positive difference between the wells indicates a downward gradient whereas a
negative difference between the wells indicates an upward gradient.

The August 2001 water levels were utilized to evaluate the vertical gradients of the
nested well pairs. The difference in the nested well water level elevations for the
majority of the Site is less than (.1 feet. Differences less that 0.1 feet are considered
insignificant and are not representative vertical gradients. Exceptions exist with some
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of the nested well pairs within the Site. Several of the monitoring well clusters in the
vicinity of the UPRR yard have nested well differences greater than 0.1 feet. These
wells are UPRE-MW-03/NMW-360), UPRF-MW-09/NMW-37D, UPRF-

MW 16/NMW-38D, DRB-MW-250/NMW-44D, SK-C15/D, and
DRB-MW-02/WND-30D. Upon review of the EC logs and boring logs for these wells,
the deep monitoring wells were completed below an intermediate clay zone present
in the area. This clay zone is locally continuous and acts as a semi-confining unit that
divides the aquifer into two separate zones. The nested well differences for these
wells range from -0.14 feet to -0.92 feet with an average difference of -0.55 feet and
result in calculated vertical gradients for these 6 wells ranging from -0.010 ft/{t

to -0.067 ft/ft with an average vertical gradient of -0.042 ft/ft.

Monitoring well cluster NWL-075/D, located at 19th Street and Market Street, also has
a vertical gradient (-0.02 ft/ft). A clay lens is present locally, which divides the
aquifer into upper and lower aquifer zones in the area. This well pair is located in
close proximity to Chisholm Creek. As discussed in section 4.3.8, Chisholm Creek is a
gaining stream. Because Chisholm Creek is a gaining stream, groundwater from the
upper portion of the aquifer is discharging into Chisholm Creek. This discharge of
the shallow groundwater into Chisholm Creek results in a reduction in head pressure
in NWL-075. Well NWL-07D is screened below the confining clay unit, therefore,
maintains its’ head pressure resulting in an upward gradient.

With the exceptions noted above, site nested well differences appear to be negligible.
The distribution of nested well differences across the Site was examined and no areal
trends were apparent.

Hydraulic Conductivity

The hydraulic conductivity of the saturated sand aquifer beneath the Site varies from
135 feet/day to 435 feet/day, with the exception of the northeast corner of the Site.
Groundwater Associates, Inc. performed a pumping test in 1987 on OHSE production
wells near 22nd Street North and Broadway. The result of that test was 185 ft/day.
HWS performed an aquifer test at Hydrocarbon Recyclers in 1990 near 25% Street
North and New York. The hydraulic conductivity in that area was 135 ft/day. Two
pumping tests were performed at the Coleman North Facility by GTIin 1992. The
first test was conducted on the upper portion of the aquifer and was measured at

225 ft/day and the second test was conducted on the entire aquifer and was measured
at 435 ft/day. In 1993, GTI performed a pumping test at the Coleman Downtown
Wichita Facility with results that measured 380 ft/day. TerraTech performed a
pumping test at House Oil Company in the vicinity of 10th Street and Mosley Street in
1994. The results of that pumping test were 167 ft/day.

The hydraulic conductivities of saturated materials in the upland terrace deposits of
the Northeast Investigation Area are considerably lower than the hydraulic
conductivities encountered throughout the remainder of the NIC Site where
groundwater occurs predominantly in alluvial sands. Hydraulic conductivities in the

412
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Northeast Investigation Area range from 0.049 ft/day to 38.6 ft/day. Woodward-
Clyde Consultants performed slug tests on two wells at the Unocal facility in 1991,
which resulted in hydraulic conductivity values of 0.049 ft/day and 0.783 ft/day.
Maude Environmental Inc. conducted a pumping test on one of these wells in 1993.
The test results ranged from 2.43 ft/day to 7.39 ft/day. A pumping test conducted by
Smith Environmental Technologies Corp. at the Unocal facility in 1996 (utilizing three
separate methods) determined the hydraulic conductivity ranged from 0.21 ft/day to
38.6 ft/day.

Specific information regarding these pumping tests is located in Appendix G-3.

4.3.8 Groundwater/Surface Water Interactions

Surface water bodies within the Site are discussed in section 4.2.2. Following is a
discussion of the various surface water bodies and their respective interactions with
the groundwater in the area.

A losing stream is defined as a stream that is higher than the local water table. Any
water present in these creeks would subsequently infiltrate into the groundwater.
Inversely, a gaining stream receives base flow from groundwater. Groundwater
discharging into a gaining stream would potentially transmit chemicals of concern to
that water body.

Chisholm Creek

As discussed in Section 4.2.2, the branches of Chisholm Creek in the immediate
vicinity of the NIC Site include the main fork, the East Fork, the Middle Fork, the
West Fork, and an unnamed middle drainage (former lower reach of the Middle
Fork). The current Middle Fork defines a portion of the northern NIC Site boundary
and flows into the Little Arkansas River. The Middle Fork is not expected to be
affected by groundwater in the NIC Site.

The East Fork and West Fork merge to form the main fork of Chisholm Creek north of
18th Street between Ohio Street and I-135. The unnamed middle drainage enters the
West Fork of Chisholm Creek immediately north of 19% Street between Ohio and
Indiana Streets. These locations are presented in Figure 1-1.

The West Fork of Chisholm Creek is a losing stream, as evidenced by the elevation of
the channel relative to groundwater. Surface water level elevations in the West Fork
were above the water table in March 2001. In August 2001, the West Fork was dry
and the channel base elevation was above the water table.

The unnamed middle drainage of Chisholm Creek is at least in part a losing stream.
Station SWL-02 is located on the unnamed middle drainage at 29th Street. This
station had surface water level elevations above the water table in both March and
August 2001. Unlike the West Fork, which had dried up in summer months, the
unnamed middle drainage had surface water flow in August 2001. The water in the
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middle drainage in August 2001 may be attributable to industrial discharges. Since
water was present in the West Fork of Chisholm Creek immediately upstream of the
confluence with the unnamed middle drainage in August 2001, itis possible that the
lower reach of the West Fork and unnamed middle drainage may be gaining
stretches, depending on seasonal changes in groundwater elevations.

The main fork of Chisholm Creek is a gaining stream. This is evidenced by water
level equipotential lines forming a "V" that points upstream and surface water level
elevations that are equal to or slightly below the surrounding water table. Based on
the potentiometric surtace, it appears that the east Fork of Chisholm Creek is also a
gaining stream. Therefore, the main fork, the East Fork, and portions of the lower
reaches of the West Fork and unnamed middle drainage have the potential to be
impacted by contaminated groundwater. Surface water sampling results from
Chisholm Creek are discussed in Section 5.1.

Grove Pond

Grove Pond is an approximately 39-acre pond located along the eastern boundary of
the Site just south of K-96 highway (Figure 1-1). This pond was constructed with a
clay liner and therefore may have minimal groundwater /surface water interactions.
Any groundwater/surface water interactions present would be due to leakage from
the pond. Upon review of the potentiometric surface maps, groundwater /surface
water interactions related to Grove Pond appear to be minimal.

Coleman Pond

Coleman Pond is an approximately 7-acre pond located north of K-96 and east of I-135
(Figure 1-1). Any groundwater/surface water interactions with the Coleman Pond
appear to be minimal based on review of the potentiometric surface. This assessment
is further supported by the lithology of the underlying material. The lithologies
present in the area are predominantly low permeability clays.

Cornejo Pond

Cornejo Pond is located southwest of [-135 and K-96 (Figure 1-1). This pond is being
utilized by Cornejo Construction Company. Cornejo is currently in the process of
backfilling this pond with cons