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1.0 Introduction

Additional investigation (Al) activities were performed in June 2004 at the Westar Energy
former manufactured gas plant (MGP) site located west of the intersection of South 1%
Street and Quincy Avenue in Arkansas City, Kansas. These activities were completed to
address regulatory comments by the Kansas Department of Health and Environment
(KDHE) on the Remedial Investigation (RI) report (B&V 2003a) prepared following the
completion of the RI in July 2003.

This report summarizes the results of the field activities conducted at the site in 2004 and
serves as the first addendum to the RI report. The specific objectives of the investigation
were as follows:

o Further characterize the elevated levels of polynuclear aromatic hydrocarbons
(PAHs) observed in shallow soil samples collected during the RI near the southwest
corner of the property near well MW-2.

o Further characterize the alleged surface depression in the area of RI probe SP-7.

o Further delineate the presence of tar and a possible source structure/area in the

location of RI probe SP-6.

o Further characterize the extent and magnitude of ground water contamination at the
site by collecting ground water samples from the four existing site monitoring wells
for chemical analysis.

This addendum report includes a discussion of the field activities (Section 2.0), a summary
of the site geology and hydrogeology (Section 3.0), a discussion of the nature and extent of
contamination (Section 4.0), a comparison to the applicable state regulatory levels (Section

- 5.0), summary and conclusions (Section 6.0), and references cited throughout the report

(Section 7.0). Detailed descriptions of the physical properties of the site, site history,
surrounding property uses, and the results of previous investigations are presented in the RI

I CPOI‘L
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2.0 Additional Investigation Field Activities

The Al field activities were conducted at the Arkansas City MGP site on June 23, 2004.
These activities included advancing 11 soil probes in 3 general areas of the site;
collecting soil samples for chemical analysis from selected probes; collecting ground
water levels and samples from the 4 existing site monitoring wells. Probing services
were provided by Below Ground Surface, Inc., of Lawrence, Kansas. Soil and ground
water samples were sent by overnight courier to Gulf Coast Analytical Laboratories, Inc.,
of Baton Rouge Louisiana, for chemical analysis. Management of 1nvest1gat10n—der1ved
wastes was completed by Black & Veatch.

The fieldwork was completed as described in the response letter (B&V 2004) to KDHE
comments on the RI report dated May 12, 2004, and according to the procedures outlined
in the Quality Assurance Project Plan (QAPP) and Field Sampling Plan (FSP), both of
which were included as appendices to the RI work plan (B&V 2003b). Any deviations
encountered during the field work are described in the following subsections. The
locations of the soil probes, monitoring wells, and former and existing site features are
presented on Figure 2-1.

2.1 Soil Investigation

The probes for the subsurface soil investigation were pushed through fill and
unconsolidated materials using 2-inch outside diameter direct push samplers advanced by
a truck-mounted hydraulic probing rig. Each of the probes was stratigraphically logged
to delineate the changes in subsurface units and identify visible contamination, and the
soil cores were screened with a photoionization detector (PID) to detect volatile organic
contamination. The stratigraphic logs for the probes advanced during the Al are
presented in Appendix A.

As shown on Figure 2-1, soil probes SP-23, SP-24, and SP-25 were advanced in the
southwest comner of the property north of well MW-2 to further characterize the elevated
levels of PAHs observed in the shallow soil sample (0.5 to 4.5 feet) collected from the
probe of this monitoring well. The probes were pushed to approximately 6 feet below
ground surface (bgs) and stratigraphically logged. One soil sample was collected from 1
to 5 feet in each probe, composited, and submitted for chemical analysis of benzene,
toluene, ethylbenzene, and total xylenes (BTEXs) and PAHs by SW-846 Methods 8021
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and 8310, respectively. Surface soil samples were not collected in this area based on the
existence of debris and fill material placed in this area by Unified School District (USD)
470 personnel. Probes SP-24 and SP-25 were advanced through approximately 4 inches
of concrete at the ground surface.

Probes SP-26 through SP-29 were advanced equidistant (approximately 5 feet) from RI
probe SP-7 to further characterize the alleged surface depression observed at this location
during a site visit previous to the RI. The probes were pushed to refusal on limestone
bedrock (between approximately 13 to 25 feet bgs) and continuously logged to compare
the presence of subsurface fill materials to what was encountered in probe SP-7. No soil
samples for chemical analysis were collected from these probes because of their
proximity to probe SP-7, from which soil samples for chemical analysis had already been
collected.

Four soil probes (SP-30, SP-31, SP-33, and SP-34) were advanced around RI probe SP-6
to further delineate the presence of tar and a possible source structure/area at that
location. The probes were located in a radial pattern within approximately 7 feet of probe
SP-6, and were pushed to refusal on bedrock (between approximately 17 and 28 feet bgs).
Soil samples were collected for chemical analysis from the most visibly contaminated
intervals of probes SP-31 (11 to 12 feet bgs) and SP-34 (12.2 to 12.8 feet bgs). These
two probes contained the greatest amount of visible contamination of these four probes,
although none of the probes contained the extent of tar encountered in probé SP-6. The

- soil samples were submitted for chemical analysis of BTEXs and PAHs, which are

typically associated with byproducts and residuals resulting from former MGP processes.

Two minor deviations to the work activities occurred during the field work. Probes SP-
23, SP-24, and SP-25 were laterally moved 5 feet or less from their proposed locations
because of the presence of large piles of fill and pieces of metal debris in the area. In
addition, five probes (SP-30 through SP-34) were proposed around former probe SP-6.
However, probe SP-32 (proposed south of probe SP-6 and adjacent to the chain link
fence) could not be advanced because of the presence of a large metal garage door stored
in that area. The obstruction was not moved because the extent of contamination in the
area of probe SP-6 had been adequately defined as suggested by the lack of visible tar in
adjacent probes SP-31 and SP-33, as well as existing subsurface stratigraphic data
available for nearby former probes SP-17 through SP-22 and well MW-5.
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All of the probe holes were backfilled to the ground surface with bentonite chips
following the logging and sampling activities. Soil cuttings and decontamination water
generated during the probing and sampling activities were containerized on site in
separate steel 55-gallon drums. '

2.2 Ground Water Investigation

The. ground water investigation conducted at the site included collecting the depth to
ground water in the site wells to determine ground water flow directions, and collecting
ground water samples for chemical analysis. The water level measurements and
corresponding ground water flow patterns are discussed in Section 3.0. The monitori'ng
well purging and sampling activities are described in the following paragraphs.

A peristaltic pump and new disposable polyethylene tubing were used to purge and
sample the four site monitoring wells according to the procedures outlined in the FSP and
QAPP. Ground water quality parameters including pH, temperature, specific
conductivity, oxidation reduction potential, dissolved oxygen, and turbidity were
collected during the purging activities. Monitoring well MW-1 was purged dry at 1.75
liters during the purging activities and continued to pump dry during sample collection,
which is consistent with the 2003 sampling activities. Purge volumes in the other three
monitoring wells ranged from 3 to 4 liters. The volume of water removed from each of
the wells, the rate of removal, and ground water quality parameters recorded during the
purging activities are documented on the monitoring well field sampling data sheets
presented in Appendix B. ‘ -

Ground water samples were collected from each well after the water quality para.rh‘eters
had stabilized during purging. The ground water samples were submitted for analysis of
BTEXs by SW-846 Method 8021, PAHs by SW-846 Method 8310, total and dissolved
arsenic by SW-846 Methods 3020/7060, and total and free/weak acid dissociable _(WAD) '
cyanide by EPA Method 335.3. A field duplicate sample was collected from well MW-5.
Additional sample volumes for internal laboratory quality control (matrix spike/matrix spike
duplicate samples) were collected from well MW-3.

2.3 Investigation-Derived Wastes
Investigation-derived wastes including soil cuttings from the probes and water from the
decontamination and well purging activities were generated during the 2003 RI field

Arkansas City 2 3 TOQO07T3B
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activities. Solid and liquid wastes generated at that time had been stored in separate 55-
gallon drums and staged on site, and the wastes generated in 2004 were added to these
drums. Composite soil and water samples had been collected from the respective drums
in July 2003, and the drums were not resampled in 2004 because the material added to
the drums was anticipated to contain fewer organic and inorganic compounds than what
already existed in the drums. The drum containing soil cuttings was transferred to the
Westar Energy facility in Arkansas City for disposal at a later date, and the drum
containing waste fluids was transported to Redi Industries in Wichita, Kansas (a state-
licensed waste handler), for handling and disposal.

Arkansas City
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3.0 Site Geology and Hydrogeology

The information regarding site geology and hydrogeology obtained during the June 2004
Al field activities was used to supplement existing subsurface data, and is discussed in
the following subsections. The regional geology and hydrogeology are discussed in
greater detail in the RI report.

31 Site Geology

The subsurface materials encountered during the Al probing activities included fill,

* alluvium, and limestone bedrock, which is consistent with the results of the RI.

The fill unit consists of cohesive and granular materials generally less than 4 feet in
thickness; however, the fill materials encountered in probe SP-31 extended to 5.6 feet
bgs. Consistent with the RI, cohesive fill materials were encountered in the southern and
western portions of the site and consisted of silt and sandy silt. Granular fill materials
were present more often in the northern and eastern portions of the site, and consisted of
gravelly sand or silty sand similar to that observed during the RI.

The alluvium consists of both cohesive and granular materials, although the cohesive
alluvium was not encountered at all of the probing locations. When present, the cohesive
alluvium is typically suspended within the granular alluvium or overlying bedrock, and
occurs primarily in the western and southern portions of the site. It consists of silt, sandy
silt, or clay, ranges from brown to tan to gray in color, non plastic to low plasticity, dry to
wet, and contains trace amounts of clay or fine sand.

Consistent with the RI probes, granular alluvial materials were present in all of the probes
advanced during the Al. These materials consist primarily of silty sand, with some areas
of sand or gravelly sand, all of which are typically brown to tan at depths shallower than
10 feet bgs and sometimes grading to gray and saturated at depths greater than 10 feet bgs
or when overlying bedrock. The granular alluvium is generally poorly graded and fine
grained, but becomes well graded and fine to coarse grained with some rounded grave] at
depihs greater than 10 feet bgs, which is typical of alluvial depositional environments.

Limestone bedrock was identified during the RI and Al. The bedrock ranged from tan to
reddish-brown to dark gray in color. The physical condition and strength of the limestone
varied greatly from fresh to extremely weathered with a high instance of fractures. As
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encountered during the RI, the depth to the bedrock surface (sampler refusal) varied
considerably between probes. This surface is irregular across the site, with the exception
of the area near the storage building and the southeast ¢orner of the former MGP property
where the bedrock is relatively flat. Otherwise, the bedrock contains a depression and a
general dip to the southwest and to the northeast, respectively.

Probe SP-7 was advanced during the RI field activities in an area in which a depression in.
the ground surface had been observed during a previous site visit. As noted during the RI

and shown on cross section D-D” (Figure 3-1), fill materials were present in probe SP-7
to approximately 4 feet bgs. Al probes SP-26 through SP-29 were advanced within 5 feet

of the former probe, and each encountered native alluvium between 2 and 4 feet bgs. In

addition, no voids or other conditions that might explain the reason for the surface

depression were identified in these 5 probes. The consistency of subsurface materials

(other than the increased depth to bedrock in probe SP-29) suggests that the former

surface depression is isolated and does not extend vertically or horizontally far from the

area observed during the December 1992 site visit. Qther than a small area. of fuel

staining and odor around 14.3 feet bgs in 'probe SP-29 [likely associated with the former

underground storage tank (UST)], no visible contamination was identified in these

probes. ]

The boring log for former probe SP-6 and Figure 3-1 indicate that fill materials were
encountered at this location to a depth of 13.2 feet bgs, including approximately 4 feet of
tar-coated slag beginning at 9.2 feet bgs. Al probes SP-30, SP-31, SP-33, and SP-44
‘were advanced within 7 feet of RI probe SP-6. Native alluvium was present in these four
probes at depths ranging from 2.4 to 5.6 feet bgs. Probe SP-6 was likely located within a
former man-made disposal area considering that the slag materials present were not

-encountered at depth in the surrounding probes, and the increased thickness (nearly

triple) of fill materials in probe SP-6 relative to the surrounding probes. No wood or
other materials that may have indicated a structure were encountered in the interface
between the fill and alluvium in probe SP-6 or in the surrounding probes.

3.2 Site Hydrogeology

The four site monitoring wells are screened in alluvial materials above the
alluvium/bedrock interface. The depth to ground water in the wells measured on June 29,
2004, ranged from approximately 9 to 18 feet bgs. The depth to ground water relative to
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the top of casing (TOC) and the corresponding ground water elevations, along with the
July 2003 ground water elevations, are presented in Table 3-1. The ground water
elevations in wells MW-1 and MW-2 were more than one foot higher than those
measured in the wells in 2003, while the ground water elevations in wells MW-3 and
MW-5 were similar during both events.

TABLE 3-1
GROUND WATER DEPTHS AND ELEVATIONS
Addendum No.1 to RI Report

Arkansas City MGP Site
Top of Casing June 2004 Depth | June 2004 Ground | July 2003 Ground

Monitoring Elevation to Ground Water Water Elevation Water Elevation

Well (feet above msl) (feet below TOC) | - (feet above ms]) (feet above msl)
MW-1 ~1,077.35 11.10 _1,066.25 1,065.35
MW-2 1,076.90 9.30 1,067.60 1,066.25
MWw-3 1,082.83 , 18.00 1,064.83 1,064.92
MW-5 1,079.57 14.31 1,065.26 ~ 1,065.26

Abbreviations:
'l mst  Mean sea level
TOC Top of casing

Figure 3-2 shows the ground water elevation contours and the estimated flow direction
across the site. The contours indicate that ground water flow in the alluvium is to the
northeast in the western portion of the site, and to the east in the eastern portion of the
site. The slight change in the 2004 ground water elevations in the western portion of the
site is the result of the higher water levels in wells MW-1 and MW-2 relative to wells
MW-3 and MW-5, compared to the 2003 water levels. As encountered during the RI,
these flow directions are opposite to that of the slope of the ground surface, which is to
the west-southwest toward the canal. The direction of ground water flow at the site is
most likely influenced by infiltration of recent rains and the shallow irregular bedrock
surface underlying the granular alluvium.

The estimated hydraulic conductivities at the wells monitoring the alluvium range from
6.5x10" centimeters per second (cm/sec) at well MW-5 to 6.5x10° cm/sec at well MW-1
(Bouwer & Rice method). The geometric mean of the hydraulic conductivities of the
four wells is 4.1x107° cm/sec.

Darcy’s law was used to calculate estimates of the average horizontal ground water flow
velocity across the site. The calculation for the flow velocity within the saturated

Arkansas City 3-3 TOO0O7T3C
Addendum No.1 to R! Report =J 65541.2010
10/1/04 i :



N — — i — i — " — - — - — | — - — LEGEND:

— e FORMER GAS PLANT
PROPERTY BOUMDARY

T TE— Pk = s N T —— —————  USD 470 PROPERTY
\ W= ¥ BOUNDARY
| I 1]353 83 ————  EXISTING STRUCTURE
\ Min-1 CARRGE -
| 1066.25 BUILDING I| — —— — FORMER STRUCTURE
RETE
\ “OnC —%—%— FEMCE
I
X ] Y MOMITORING WELL
% l — —— = GROUND WATER CONTOUR
L. 5 —— == GROUND WATER FLOW
N I i DIRECT ION
I »
g | OTE:
\ . | | 5y 1. FORMER STRUCTURE LOCATIONS
\ \ | b RRE RPPROXIMATE.
L \ \\. ] w
2. CROUND WATER ELEVATIONS
1'\‘ COLLECTED JUNE 29, 2004,
Wy ] 4 & 3. CONTOUR INTERVAL IS 0.5 FEET.
. = =
“ v, | ot e ' T S 4. ELEVATIONS RRE PRESENTED AS
.Y (X . HOLLE i | FEET ABOVE MEAN SEA LEVEL.
\ o STORRGE / :
N o 4, L e BUILDING |
% \ S d
"5 /" RRER OF ' e ‘
o AN N/ Foser ust Lfﬁ.____] — . |
iy / \i'REHEI'fEE: e ,
\ N 5 i ¥
I |
\ " S N I GATE
CONCREJE |
%% N\ N e N A -
& H— R — _—
e - |
5% -2 N 5 § N MN-5 ! .
212 1067.60 o 1065. 28 ' | q
50 ' \ £l | | |
{?5'% \I". -\ i
o =
e
\ =+ L 1 1 L |
%
30" 20" 10" Q 30 &0’
REFERENCE : EEEMTEEE}EE&EUR?%E o1n ™ ™ s — T —
- » » » - " — f P
OWNERSHIP/RERIAL MAP 1%=30 FIGURE 3-2
GROUMD WATER CONTOURS
BOURBON COUNTY. KANSAS. 1988
SMITH & OAKES., INC ENGR: 2003 ARKANSAS CITY MGP SITE

ADDENDUM NO. | TO RI REPORT
ES54.1 - 1 D00~ GENUP-C - T 0000 TEHE



alluvium was based on the geometric mean of the hydraulic conductivities (4.1x10”
cm/sec) from the four site wells, the hydraulic gradient between monitoring wells MW-2
and MW-3 (1.1 percent), and an effective porosity of 20 percent for poorly graded sand.
This calculation indicates that ground water is flowing through the alluvium at a rate of
approximately 2 feet per year to the east-northeast. This flow rate is approximately twice
that observed in 2003; however, the increase is proportional to the doubling of the
hydraulic gradient across the site (0.5 to 1.1 percent) resulting from the increased ground
water elevations in wells MW-1 and MW-2. The ground water calculations are presented
in Appendix C.

Additional details on bedrock unifs, regional hydrology, surface water flow, sensitive

environments, and wetlands are presented in the RI report and the preliminary site.

assessment (BVWST 1993).
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4.0 Analytical Results

The field observations and analytical results for the soil and ground water samples collected
at the Arkansas City MGP site during the Al field activities are discussed in this section.
The results of the validation of the analytical data are also presented in this section.

4.1 Field Observations and Measurements

Visible contamination encountered during the RI and Al field activities consisted of
petroleum hydrocarbons and tar. Tar and/or fuel staining, odors, and/or PID readings were
observed in the Al probes advanced adjacent to former probes SP-6 and SP-7. These
probes are located within 20 to 30 feet of the former 1,000-gallon gasoline UST (Figure 2-
1) that was removed in 1990. Observed traces of visible contamination and odors in the
probes and PID readings are recorded on the probe logs presented in Appendix A and are
described in the following paragraphs.

Fuel odors and a PID reading of 43.4 parts per million (ppm) were observed from 14.3 to
14.4 feet bgs in a fuel-stained interval of probe SP-29. No stained soil, odors, or PID
readings were present in the adjacent probes. The fuel odors and PID readings in probe SP-
29 are consistent with observations in nearby probes (SP-16, SP-18, SP-19, MW-2) at
similar depths, and likely are associated with the former UST.

A “burnt” odor similar to that of soot or burned wood was observed from 9.6 to 17 feet and
11.2 to 16.6 feet in probes SP-30 and SP-31, respectively. These depths correspond to
intervals in the probes in which the granular alluvium had graded to dark brown or black in
color. In addition to the burnt odor, a slight tar odor was present from 12.9 to 13.4 feet bgs
in probe SP-30. PID readings in this interval were approximately 30 ppm. Slight tar and
fuel odors with PID readings ranging from 0 to 15.3 ppm were noted from 16.6 to 18 feet
bgs in probe SP-31.

A tar odor was observed from 12.2 to 12.8 feet bgs in probe SP-34, which corresponds to
an interval that graded black with some tar staining. PID readings in this interval ranged
from 0 to 96 ppm. These depths coincide approximately with the tar and fuel
contamination observed in probe SP-6, but the adjacent probes did not contain any tar-
coated soil and the PID readings were all an order of magnitude less than those recorded in
probe SP-6. No visible contamination was encountered in probe SP-33.
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4.2 Soil Sample Analytical Results

Soil samples were collected from 1 to 5 feet bgs from probes SP-23 through SP-25, and
from the most visibly contaminated intervals of probes SP-31 (11 to 12 feet bgs) and SP-34
(12.2 to 12.8 feet bgs). The samples were submitted for chemical analyses ob BTEXs and
PAHs. The analytical results are presented on Figure 4-1, discussed in the following
subsections, and the complete analytical results are presented in Appendix E.

4.2.1 BTEXs In Soil Samples

Trace levels of BTEXs were detected in the soil samples collected from probes SP-24 and
SP-25 located in the southwest corner of the site. The concentrations ranged from 0.0062
milligrams per kilogram (mg/kg) of toluene in probe SP-24 to 0.0134 mg/kg of benzene
and toluene in probe SP-25. No BTEXs were detected in the soil sample collected from
probe SP-23. Soil samples for analysis of BTEXs were also collected from similar
depths in nearby RI probes SP-16 and MW-2; however no BTEXs were detected in the
shallow soil samples from those probes.

BTEXs were detected in probes SP-31 and SP-34 located adjacent to former probe SP-6.
BTEX concentrations ranging from 6.08 milligrams per kilogram (mg/kg) of ethylbenzene

- to 139 mg/kg of total xylenes were detected in the soil sample collected from probe SP-34

(12.2 to 12.8 feet bgs). BTEXs were also detected in probe SP-31 at a similar depth, but at
concentrations that were several orders of magnitude lower (0.0138 to 0.0208 mg/kg) than
those detected in probe SP-31. A soil sample for analysis of BTEXs was not collected from
probe SP-6 during the RI.

4.2.2 PAHs in Soil Samples

PAHs were detected in all of the subsurface soil samples collected during the AI. PAHs
were detected at trace (less than 1 mg/kg) concentrations in probes SP-23 through SP-25
located in the southwestern corner of the site. These concentrations were highest (0.11 to
0.872 mg/kg) in probe SP-23 and decreased to the east at probe SP-25 (0.0058 to 0.019
mg/kg). Trace concentrations of PAHs were also detected in RI probe SP-16 (approximately
15 feet to the north), and at much higher concentrations (62 to 370 mg/kg) in RI probe MW-
2 (approximately 15 feet to the south), both of which were sampled at similar depths. The
increased concentrations in probe MW-2 are likely associated with the fill materials (silty
sand with some slag and cinders) encountered in that area, but not in the southwestern
corner of the USD property.
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PAHs were also detected in Al probes SP-31 and SP-34 located near RI probe SP-6.

. Fluoranthene, phenanthrene, and pyrene were detected at concentrations ranging from 43.7

to 97.1 mg/kg in probe SP-34, while nine individual PAHs were detected in probe SP-31 at
concentrations ranging from 3.7 to 64.3 mg/kg. These concentrations are typically an order
of magnitude less than those detected in RI probe SP-6 (140 to 4,800 mg/kg). Although the
sampling depths were similar in these three probes (approximately 11 to 13 feet bgs), the
sample from probe SP-6 was collected from fill materials consisting of tar-coated slag rather
than the slightly stained alluvium present in probes SP-31 and SP-34.

4.3 Ground Water Sample Analytical Results

The ground water samples collected during the Al were submitted for chemical analysis of
BTEXSs, PAHs, total and dissolved arsenic, and total and free cyanide. The results of these
analyses are presented on Figure 4-2 and discussed in the following subsections. The
compiete analytical results are presented in Appendix F.

4.3.1 Organic Compounds in Ground Water Samples

No BTEXs were detected in the ground water samples collected in June 2004. In addition,
no BTEXs were detected in the RI samples collected in July 2003; however, the detection
limits provided by GCAL during the AI were approximately two orders of magnitude lower
than those provided by the RI laboratory.

A set of trip blanks was submitted with the ground water samples and analyzed for BTEXs
to detect the presence of contaminants that might have been introduced into the samples
during shipping and handling. No BTEXs were detected in the trip blarks.

Trace levels of PAHs were only detected in well MW-2 during the 2004 Al. Concentrations
of PAHs in this well ranged from 0.121 micrograms per liter (ug/L) of phenanthrene to
0.772 pg/L of pyrene in this well.

No PAHs were detected in wells MW-1, MW-3, or MW-5 during the AL. PAHs also were
not detected in wells MW-1, MW-2, and MW-3 during the RI, but naphthalene was detected
in well MW-5 during that investigation.
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4.3.2 Inorganic Compounds in Ground Water Samples

Total and dissolved arsenic were not detected above the quantitation limit (40 pg/L) in any
of the ground water samples collected during the Al. However, total arsenic was detected in
wells MW-1, MW-3, and MW-5 during the RI at concentrations ranging from 11.5 to 13.3
ng/L. Samples were not collected for analysis of dissolved arsenic during that investigation.

Total and free cyanide were detected in well MW-5 at concentrations of 433/436 ng/L
(primary/duplicate) and 152/169 pg/L, respectively. The concentrations of total cyanide
were less than those detected in the well in 2003 (670/651 pg/L in primary/duplicate). This
well is located west of the former gas plant/foundry building. The ground water samples
collected during the RI were not analyzed for free cyanide.

Total cyanide was detected during the Al in well MW-3 at a concentration of 7 pg/L, but
was not detected in that well during the RI. Free cyanide was not detected in well MW-3 or
in wells MW-1 and MW-2. Total and free cyanide also were not detected in well MW-1s or
MW-2 during either sampling event.

4.4 Data Validation

The chemical analytical results were reviewed and evaluated before incorporation into
this report. Validata Chemical Services, Inc., of Norcross, Georgia, performed the
validation services, which were in accordance with the Environmental Protection
Agency’s (EPA) Contract Laboratory Program National Functional Guidelines for
Organic Data Review (EPA 1999) and Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review (EPA 1994).

With the exception of the following two minor qualifications, the data were considered to .

- be of good quality. The complete data validation reports are presented in Appendix F.

The surrogate recoveries associated with the soil sample for BTEX analysis from probe
SP-34 exceeded the quality control (QC) limits. Therefore, all associated positive data
for this sample were flagged as estimated, J. Percent recovery represents how much
interference the sample matrix introduces into the aécuracy of an analysis. |

The total and free cyanide results for the primary and duplicate ground water samples
collected from well MW-5 exceeded the upper limit of the linear calibration curve.
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Therefore, the analytical results for both samples were qualified as estimated, J. The

linear calibration range is the range of concentrations that the instrument is calibrated to
read.
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5.0 Extent of Contamination

This section summarizes the extent of soil and ground water contamination on site based
on the analytical results of the Al field activities, and compares those results to the
applicable regulatory levels. Detailed descriptions of contaminant fate and transport for
compounds detected during the RI and AI are presented in the RI report.

5.1 Soil

Soil sample analytical results were compared with the KDHE Tier 2 Risk-Based (RSK)
levels for the Soil Pathway and the Soil to Ground Water Pathway for the non-resident
scenario (KDHE 2003). Table 5-1 presents the RSK levels for BTEXs and PAHs, and
the range of concentrations detected in the Al probes.

BTEXs and/or PAHs were detected in all of the soil samples. However, the only
exceedences of the RSK levels occurred in probes SP-31 and SP-34. These exceedences
included benzo(a)pyrene (10.6 mg/kg) and chrysene (16.1 mg/kg) in probe SP-31, and
benzene (17.9 mg/kg) in probe SP-34. These samples were collected from granular
alluvium at approximately 11 to 13 feet bgs. Individual PAHs were present at or above
their respective RSK levels at three probe locations (SP-6, SP-7, and MW-2) duting the
2003 RI.

As described in the RI report, the presence of a large interval of slag, cinders, -and fill
material in probe SP-6 and its proximity to the former retort room suggest that by-
products of manufactured gas production or residuals associated with the former foundry
were placed into a man-made pit at this location. However, the lack of extensive visible
contamination and reduced contaminant concentrations in adjacent probes suggest that
the contamination in the area of probe SP-6 is well defined, isolated, and has not
significantly migrated horizontally or vertically from that location.

5.2 Ground Water _

The organic and inorganic analytical results for the ground water samples were compared
with the KDHE Tier 2 RSK levels under the Ground Water Pathway for the non-resident
scenario. These levels, along with the concentrations’ detected during the Al, are
presented in Table 5-2.
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TABLE 5-1
PAHs EXCEEDING KDHE TIER 2 RISK-BASED LEVELS IN SOIL
Addendum No.1 to RI Report
Arkansas City MGP Site

Concentrations Detected During the
RSK Level (mg/kg)" 2004 AI® (mg/kg) '
Soil to Ground SP-23, =
| Water Protection SP-24, -
Compound Soil Pathway Pathway SP-25 SP-31 SP-34

BTEXs o ' ’

_ Benzene ] 9.8 : 0.08 { ND-0.013 | 0.0208 17.9
Toluene . 930 : 40 | ND-0.013 | 00138 | 66.5
Ethylbenzene 650 55 ND | ND . 6.08
. Total Xylenes | 700 1 700 ~ ND 0.0206 139
PAHs = ‘ ' ' .
Acenaphthene - 300 190 ND 533 ND
- Anthracene 13 13 _ ND 9.80 " ND
Benzd(a)anthracene ‘ 26 35 . . ND ND ND
Benzo(a)pyrene | 2.6 16 ' ND 10.6 ND

. Benzo(b)fluoranthene 19 . 19 ‘ ND 8.95 " ND
Benzo(k)fluoranthene 10 10 I ND 37 | . ND
Chrysene 6.4 ) 6.4 _ND _16.1 " ND
Dibenzo(a,h)anthracene 2.6 1 ND ND | _ND
Fluoranthene 220 220 ND 643 | 971
" Fluorene ' 270 Q 270 _ ND ND ! ND
_Naphthalene 320 : - 140 ND ND ND
Phenanthrene _ Not Listed Not Listed ND | ND | . _89.5

_ Pyrene : 140 140 ND 34.3 437

'Abbreviations:

mg/kg Milligrams per kilogram
ND Not detected

.|| Notes:

) From Risk-Based Standards Jor Kansas, RSK Manual ~3" Version, dated March 2003.

'@ Bolded concentrations exceed their RSK level for the soil pathway for the non-resident scenario.

None of the concentrations of BTEXSs, arsenic, or free cyanide detected in the ground

- water during the Al exceeded their respective RSK levels. However, the conceﬁtrations

of benzo(a) anthracene (0.618 pg/L), benzo(a)pyrene (0.449 ug/L) and benzo(k)
anthracene (0.602 pg/L) in well MW-2 exceeded their RSK levels of 0.4, 0.2, and 0.3
ug/L, respectively. None of these compounds exceeded their RSK levels in any of the
wells during the RI.
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TABLE 5-2
KDHE TIER 2 RISK-BASED LEVELS FOR ORGANIC AND INORGANIC
COMPOUNDS IN GROUND WATER
Addendum No.1 to RI Report

Arkansas City MGP Site
RSK Level for - Concentration Detected During the
Ground Water 2004 A (ug/L)
Compound Pathway) (ug/L)y |  MW-2 MW-3 MW-5
[ BTEXs .
__Benzene 3 ND ND ND
_Toluene 1,000 ‘ ND ND ND
Ethylbenzene - 700 | _ND | . ND . ND
Total Xylenes 10,000 ' ND ND ND |
PAHs
Acenaphthene 490 ND ~ ND " ND
Acenaphthylene Not Listed - ND ND ND
" Anthracene 2,300 ND ND ND
Benzo(a)anthracene . 04 0.618 ND : ND
Benzo(a)pyrene , 0.2 0.449 . _ND ND
Benzo(b)fluoranthene 0.3 0.602 ND ND
Benzo(g,h,i)perylene Not Listed 0.152 ND __ND
Benzo(k)fluoranthene 3 0.244 ND | ND
Chrysene 40 : ND ND ND
Dibenzo(a, h)anthracene 0.01 ' ND ND ND
Indeno{1,2,3-cd)pyrene ? Not Listed ND ND ___ND
Fluoranthene . 890 0466 | ND ND
Fluorene 280 l___ND - ND_ ND
Naphthalene | 350 | ND ND | ND
Phenanthrene Not Listed 0.121 ND ND
Pyrene ' 720 . 0.772 ND ND
Inorganics _ 1
Arsenic : | 10 ND ND ND
Free cyanide ‘ 200 - |_ND ND_ 132/1697
Abbreviations: ' '
pg/L Micrograms per liter
ND  Not detected
Notes:
O From Risk-Based Standards Jfor Kansas, RSK Manual -3™ Fersion, dated March 2003,
@ Includes primary/duplicate samples.
{® Bolded concentrations exceed their RSK level for the ground water pathway.

Free cyanide was detected in well MW-5 during the Al at concentrations of 152 and 169
pg/L for the primary and duplicate samples, respectively. These concentrations are below
the RSK level of 200 pg/L for free cyanide. Ground water samples analyzed during the
RI were only analyzed for total cyanide and, therefore, those results cannot be compared
to the RSK level for free cyanide.
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Total and dissolved arsenic were not detected in the ground water during the Al
However, concentrations of total arsenic detected in the ground water samples from wells
MW-1, MW-3, and MW-5 (11.5 to 13.3 pg/L) during the RI were slightly greater than

the RSK level of 10 pg/I.. KDHE guidance does not indicate whether the promulgated
RSK value is for total or dissolved arsenic. '

Arkansas City

) : TOOOO7TIF .
Addendum No.1 to Rl Report 5-4 65541.2010
10/1/04 |



6.0 Summary and Conclusions

This section contains a brief summary of the Al results, conclusions, and
recommendations for future actions for this site.

6.1 Summary of Investigation

Eleven soil probes were advanced at the site to further characterize and delineate. the extent
of PAHs in the near surface soil in the southwestern corner of the site, the alleged surface
depression in the area of RI probe SP-7, and the presence of tar and a possible source
structure in the location of RI probe SP-6. In addition, ground water samples were collected
from all site monitoring wells to further characterize the extent and magnitude of ground
water contamnination. Soil and ground water samples were submitted for various analyses
with the purpose of detecting chemicals typically associated with MGP processes (e.g.,

- PAHSs).

The soil samples collected in the southwest comer of the site confirmed that the PAH
contamination detected in probe MW-2 during the RI was likely associated with the
increased -amount of slag, cinders, and. other fill materials present in that area. It is
unknown whether those fill materials are associated with former MGP operations,
foundry operations, or some other activity. None of the BTEXs or PAHs detected in Al
probes SP-23, SP-24, or SP-25 exceeds the RSK levels.

The probes advanced around RI probe SP-7 confirmed that the nature of and depth to
native soil was similar to that encountered in the probe. The reason for the depression at:
probe SP-7 is unknown, considering the similarity in depth to and composition of native
materials in the adjacent probes, as well as the lack of voids in the subsurface or other
visible causes for the settlement at the ground surface.

The probes advanced around RI probe SP-6 indicate that no subsurface source- structure is |
present in the area. No wood or other materials that could have composed walls or floors
of a structure were encountered in the probes. In addition, no significant tar or heavy soil
staining was observed that might suggest a leaking subsurface structure. Soil samples
collected from probes SP-31 and SP-34 (east and west of probe SP-6, respectively)
contained BTEXs and PAHs at concentrations with RSK exceedences for benzo(a)
pyrene, chrysene, and benzene. However, these samples were collected below the depth
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of ground water; therefore, direct exposure of these chemicals to human populations is
unlikely. The lack of fill material at depths greater than 5 feet bgs and of source material
or heavy staining in adjacent probes, and the significantly reduced (one order of
magnitude or more) concentration of PAHs relative to the tar-coated slag sampled in
probe SP-6 suggest that the area in which probe SP-6 was located may have been a man-
made pit. The area does not appear to have been lined, but the contamination is localized
and has not migrated significantly horizontally or vertically. Because of the proximity of
well MW-5 to probe SP-6, any significant impact on the ground water from soil
contamination at that probe would be expec’_ted to be evident in the well.

For ground water, a greater number of individual PAHs were detected during the Al

relative to those detected during the RI. However, the increase in the number of

compounds is likely related to the decreased detection limits achieved in 2004 by using a
different analytical laboratory. Three PAHs detected in well MW-2 exceeded their
respective RSK levels in 2004. However, these trace concentrations were near their
respective RSK levels. In addition, based on the estimated direction of ground water
flow to the east-northeast (Figure 3-2), well MW-2 should monitor ground water
conditions upgradient of the site and, subsequently, be respresentative of background,
offsite conditions. :

‘Free cyanide was detected in well MW-5 at concentrations below the RSK level of 200

ug/L. Other than total cyanide in well MW-3, no other organic or inorganic compounds

‘were detected in the ground water samples collected from wells MW-1, MW-3, and

MW-5 during the Al

6.2 Conclusions

The soil and ground water samples collected at the site, subsurface stratigraphic
information, and ground water flow direction and velocity data have been used to
characterize the nature and extent of contamination at the MGP site. As described in this
report and the RI report, the samples exceeding RSK levels have been identified and
found to be localized. The areas have been reviewed with respect to potential exposure
and future migration of contaminants related to the former gas plant. The resulting

potential for exposure and migration is low based on the following rationale:

« Areas of subsurface soil contamination in excess of RSK levels are isolated and at

deep intervals (>11 feet bgs) below which direct contact would not be expected.
Arkansas City 6-2 TOD007T3G
?g/‘:egm Nu.1 to Rl Report 65541.2010
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Only probe SP-7 contained contaminants exceeding RSK levels in the near
surface soil. However, the sample collected from 0 to 0.5 feet bgs is likely more
representative of fill material placed over the years by USD 470 personnel than
residuals associated with the former gas plant.

» The only exceedences of RSK levels in ground water were in well MW-2 at
concentrations near the regulatory levels. Ground water elevations and flow
patterns suggest that well MW-2 is located hydrologically upgradient of the site..

«  The horizontal flow velocity is low and the ground water surface is relatively flat,
indicating that any contaminant migration in ground water related to former MGP
operations would have been identified in downgradient well MW-3.

« The organic and inorganic compounds encountered at the site typically have high
affinities for adhering to soil particles, as well as low water solubilities, further
reducing their potential to migrate through the subsurface and off site.

« No defined structure is present on site that contains a significant amount of source
material with a potential to release contamination to the subsurface.

6.3 Recommendations for Future Actions

Considering the lack of shallow contamination on site associated with the former gas
plant, the lack of contamination migrating off site, and the fact that the only RSK
exceedences in ground water occurred in the hydraulically upgradient monitoring well, it
is recommended that no additional actions be completed to further investigate this site.
At this time, Westar Energy requests that the KDHE -authorize the preparation of a
Corrective Action Decision (CAD) without completion of a feasibility study. The CAD
should consist of ground water monitoring at the Arkansas City MGP site.

As part of the CAD and in support of site closure and réclassiﬁcation, it is recommended
that ground water monitoring be performed semiannually at the site for a minimum of
two years to evaluate changes in contaminant concentrations in the ground water and to
determine if contaminants with concentrations above the RSK levels are migrating off
site. Ground water samples will be collected from the four site wells and analyzed for
BTEXs, PAHs, total and free cyanide, and total and dissolved arsenic under the methods
described in the AI. The ground water samples will be collected following the protocol
outlined in the FSP and QAPP. Water levels will be collected from all wells before -
sample: collection. The results of the semiannual sampling events will be presented in
annual ground water monitoring reports.

Arkansas City ’ TO0007T3G
6'3 66541.2010
101104
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BORING LOG SYMBOLS AND TERMINOLOGY
GENERAL '

PP -Compresive strength as detemined by pocket penetrometer. -
v -Compressive strength as determined by torvane.
Gravel -From 1/4 inch to 3 inches in diameter.
Cobble -From 3 to 12 inches in diameter.
Boulder -Greater than 12 inches in-diameter.
Trace -Represents 0 to 10 dpen:ent by volume.
Some -Represents 10 to 20 percent by volume.
N Value -Indicates the number of blows to drive a standard split spoon sampler 12 inches
with a 140-pound weight falling 3Q inches. ,
WOH - Weight of 140 |b. hammer during Standard Penetration Test
RQD -A modified core run recovery in which all pieces of sound core over 4 inches in
length are counted as recovery. The modified sum of the core recovery is then
expressed as a percentage of the total length of the core run. :
—_— -Dashed line in classification column indicates approximate or gradational change.
WEATHERING _
Fresh -The rock shows no dissolution, loss of strength, or other effects due to
weathering (unweathered rock). S : -
Slightly Weathered -Rock is slightly discolored with a slightiy lower strength than urweathered rock.
Moderately Weathered -Rock is considerably discolored-with a slightly lower strength than unweathered rock.
Highly Weathered -Rock is discolored and weakened so intensely that 2-inch diameter rock cores can be
' broken readily by hand. Wet strength is usually much lower than dry strength
BEDDING
Laminated -Less than 0.001 foot to 0.1 foot (0.1 inch).
Thin Bedded -0.01 foot to 0.1 foot (0.1 to 1.0 inches).
Medium Bedded -0.1 foot to 1.0 foot (1.2 to 12 inches).
Thick Bedded -Greater than 1.0 foot.
Massive -Denotes no discemable internal bedding structure.
Y EGEND
SILT (MH)
Sandy SILT
ik Silty SAND
s+ d CONCRETE

A
NN
b

Description not given for:
"DGS"

Silty CLAY

LIMESTONE

Gravelly SAND
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@, BORING NO. SP-23
BLACK & VEATCH , BORING LOG . SHEET 1 OF 1
CLIENT _ PROJECT PROJECT NO.
Westar Energy Arkansas City MGP Site 65541.2010
PROJECT LOCATION COORDINATES ‘ GROUND ELEVATION (DATUM) |TOTAL DEPTH
Arkansas City, KS N 749341 E 2280066 Not Surveyed 6.0 (ft)
. SURFACE CONDITIONS ' DATE START DATE FINISHED
Gravel area in southwest corner of site. 6/29/04 6/29/04 _
SAMPLING LOGGED BY  |CHECKED BY APPROVED BY o
ol af o x| C. Ferguson C. Ferguson M. Murphy
‘gg gﬁ . o% o%' 5 gg
SF|SE82|32|88|=3|%8 |
© |9z ¢ ©f o T[%F oW o
’ ~ CORING H ‘ t 9 CLASSIFICATION OF MATERIALS REMARKS
P z| ZlsE Liw E| L
w w »:-: w| _ wilZw x| d] & x
gUlzo|Zo|Z>(Q>IW> 0 | - || & o
oNI52|52|20|00|20/ 9 | a | & §
on|lediecuw|eoie0|Xo| 2 | w| | O
z| = gl @fgw o|lof T | O
B 0 SILT; brown; nonplastic; moist; w/ trace sand and Probe. advanced
L 0.0 organics (Fill). w/ 2-1/8" OD
\Trace coal at 1.1". direct push
Pl 72711 1°%  [H] ‘Sanay SILT: brown; nonpiastic; marst ¢ 71 sampler.
0o  [FnSandy SILT; brown; nonplastic; moist (Fil). 27 Collected
4.0 | | Silty SAND; dark brown; poorly graded; fine grained; | sample
w5411 0.0 subangular; moist (Alluvium). ACSP23S01-P-
op| 2 20! 0.0 MS-MSD from
160 ' NI ol 1.0'to 5.0' for
- — : chemical
754 - %‘na‘lxsis. ‘
r oftom of probe
1 t at6.0".
Ground water
7T level not
measured.
Probe backfilled
tHas- to ground
surface w/
bentonite pellets
on 6/29/04.
3.5 |
1r.75- -
184 |
2254 |
%25- -
27154 |
2714 |
2?.25- -
p154
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4.

BORING LOG

BORING NO. SP-24

BLACK & VEATCH , SHEET 1 OF 1
CLIENT PROJECT PROJECT NO.
Westar Energy Arkansas City MGP Site 65541.2010.
PROJECT LOCATION COORDINATES GROUND ELEVATION (DATUM) |TOTAL DEPTH
Arkansas City, KS N 749342 E 2280074 Not Surveyed 6.0 (ft)
SURFACE CONDITIONS DATE START DATE FINISHED
Concrete slab in southwest corner of site. 6/29/04. 6/29/04
SAMPLING LOGGED BY CHECKED BY APPROVED BY
T ’ ‘ > ‘ :
w Jue al al & wiw® C. Ferguson C Ferguson M. Murphy
2828 n595/2523(85
ZF|35|wz[a2[82|%2|23
] Vm Z|l o . @ ") (] l&J : g-_] 8
CORING . H t - ] CLASSIFICATION OF MATERIALS REMARKS
el | x| %|:& =(ul E| 8 :
w wl el wl w|Zw T |} 2 X
plllzonizo|lZ2>/0>IW>( 0 | - &) 2| 4
oN::E::z:’ooogo gl a2 X g
ow el IZB zﬁ'mﬁ | w|g| 2 (04
< v !_E_I o n o (0] A ) .
03— — o1 _ T\CONCRETE. 5| Probe advanced
[ oo Sandy SILT; light brown; nonplastic; moist (Fil. ‘é”i’nf;’:usﬁp
|op )| 1 |20 b asd || L0O Sand and gravel layer from 1.0'to 1.1". 12] sampler.
C ; Silty SAND; dark brown; poorly graded; fine grained; | Collected
4.0 [ subangular; moist (Alluvium). sample .
45 1L 0.0 ACSP24S01-P
op| 2 20| I oo from 1.1 .to 5.0
‘ 6.0’ 1l for chemicatl
= | e halysis. |
754 oftom of probe
at 6.0
Ground water
level not
94 r measured.
Probe backfilled
to ground
11.25 - surface w/
bentonite pellets
on 6/29/04.
3.5 |
1F.75— =
184
z%.zs 4 F
25+
zﬁus 4 F
274 |
2254 -
.54 |
75
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Eo BORING NO. SP-25
BLACK & VEATCH BORING LOG | SHEET 1 OF 1
CLIENT PROJECT PROJECT NO.
‘Westar Energy Arkansas City MGP Site 65541.2010
PROJECT LOCATION COORDINATES GROUND ELEVATION {DATUM) | TOTAL DEPTH
Arkansas City, KS N 749342 E 2280087 Not Surveyed 6.0 (ft)
SURFACE CONDITIONS ' DATE START DATE FINISHED
Concrete slab in southwest corner of site, 6/29/04 -16/29/04
‘ SAMPLING LOGGED BY CHECKED BY APPROVED BY
w|l @ = %|C. Ferguson C. Ferguson M. Murphy
.;E ;ﬁ - ng ng g§§ B
SF(23|48/78/88|=4 23
@ | PZE| wf @] w “’E C E (4]
___CORING _ W E 2 CLASSIFICATION OF MATERIALS REMARKS
T = | 7 Eleg] | Eluw] B 8
w W ||, w&w | 2 I
gl zdlzo|Z>|o>|U>| a | - |&] & o
|oH :E.:z 20 oogc g |l alE = é
{omESEY Eoixo Kol & | W g D
Z % D ol|lw o (L]
- 03— o P\ CONCRETE ' o3| 2 0f gravel fil
% 11| Sandy SILT; light to dark brown; nonplastic; moist ﬁﬁ;";’t‘g clab
DP |1 Z4bas || £00 (. : : 19| Probe advanced
] 4] Silty SAND; dark brown; poorly graded; fine grained; | w/2-1/8" 0D
4.0 . A1 i1 subangular; moist (Alluvium). direct push
' as- || F 0 S sampler.
Pl 2| | 2.0 00  [iF C°"e‘ft3d
6.0 1llgg Grades brown at 5.7 :%";%;5501_P_D
Tm 4 F ‘ om 1.0'to 5.0'
9 7 B - s
Ground water
. | level not
24 " measured.
' Probe backfilled
te ground
: surface w/
1369 F benionite pellets
) on 6/29/04.
1f.75'- -
14
zL.zs 4 r
225 |
24754 +
27 - -
24 |
B154 |
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BORING NO. SP-26

BORING LOG

BLACK & VEATCH SHEET 1 OF 1
CLIENT PROJECT PROJECT‘ NO.
Westar Energy Arkansas City MGP Site 65541.2010
PROJECT LOCATION COORDINATES GROUND ELEVATION (DATUM) |TOTAL DEPTH
Arkansas City, KS N 749359 E 2280133] 1078.0 ft (feet msi) 13.4 (ft)
SURFACE CONDITIONS ' DATE START DATE FINISHED
Gravel area northwest of surface depression. 16/29/04 6/29/04

SAMPLING " |LOGGED BY CHECKED BY APPROVED BY
o o of z|C. Ferguson C. Ferguson M. Murphy
zwl8, U ¥ Y wdd
2r|35|88|228 5222|283
o |02 S| e & Z|a w elw o
CORING ) u“"_, | t 3 CLASSIFICATION OF MATERIALS REMARKS
o =] | Elez | L|w E| Q
W, wl El_& _SlzE || 2 I
gWlzolzo(Zz>(az|¥>(a | || & o
oN|I5EI52]120/00|29( S | a (= <
ohlE3|Ey|leoleoIEol & | W |« o (74
Zz 1 B Blap D|w a (D” _
0 £%:4 Gravelly SAND; tan; well graded; fine to medium Probe advanced
grained; subangular; moist; w/ trace silt (Fill). w/ 2-1/8" OD
e —0.51 direct push
DP| 1 24 JiL Sandy SILT; brown; nonplastic; moist; w/ trace fine
. R.25 A sampler.
gravel (Fill).
4.0 NN R § .
454 || I Silty SAND; dark brown; poorly graded; fine grained;
‘ | subangular; moist (Alluvium).
op| 2| 37 1: Grades brown at 5.1'.
grs || F
8.0 | {] ]
| ol | L
DP| 3 3.6'
) Mh2s+ (| F g 1.4
12.0 - z; Silty CLAY; light brown w/ trace gray mottles; high
ppP| 4 124 1.4 \plastigity; moist (Alluvium). _ ‘27'_3
- — 354 F SILT; grayish tan; low plasticity; moist; w/ trace clay [Samplér refusal
\(Alluvium). 133 t 13.4.
13. ottom of probe
LIMESTONE; gray; highly weathered; highly fractur: at 13.4". P
1’754 (Nolans Limestone). ' Ground water
‘ ‘ level not
| measured.
184 Probe backfilied
to-ground
surface w/
bentonite chips
20.25-4 | on 6/29/04.
o] |
07154
214 |
Ja.zs- -
p1sd t+
nw75
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Ee BORING NO. SP-27
BLACK & VEATCH BORING LOG SHEET 1 OF 1
CLIENT PROJECT PROJECT NO.
Westar Energy Arkansas City MGP Site 65541.2010
PROJECT LOCATION COORDINATES GROUND ELEVATION (DATUM) |TOTAL DEPTH
Arkansas City, KS N 749359 E 2280140 1078.0 ft (feet msl) 13.5 (ft) .
. SURFACE CONDITIONS DATE START DATE FINISHED
'Gravel area northeast of surface depression. 16/29/04 6/29/04
SAMPLING LOGGED BY CHECKED BY APPROVED BY
> ‘
w fwel @ g g w|uE C. Ferguson C. Ferguson ‘M. Murphy
58(58|5525/258(23(E3
F|35|»z|N2|521%%(30
a_|92] | & °f T|opl oW 3
___CORING wilE 3 CLASSIFICATION OF MATERIALS REMARKS
el x| % b= Slu E 2
wot_ W e w o w&w T|d] 2 I
cliilzg8zolZ>|a>|>| 2 | - |&] & o
ODIDZ|22/20|00IBO| T (o= <
oz rulEoeo(EO wl<| 2 v
2 J w| T wfdo o|lw|a| o
° "5 Gravelly SAND; tan; well graded; fine to medium ' Probe advanced
0.0 [ gc;:rained; subangular; rhoisst (Fill). w/ 2-1/8" OD
| . >0al layer from 1.2' to 1.6". direct push
|oP 1 23 bas |00 "\Brick fragments from 1.6 to 2.0'. o samp,gr_
| Silty SAND; light brown; poorly graded; fine grained;
4.0 L1 00 subangular; moist (Alluvium).
as4 || | Grades brown at approximately 4'.
‘ 0.0
DP| 2 34| |||] o0
%.75 T oo
8.0' HTRAPI
sqIlF00 [
‘ . A 9.6
DP| 3 2.0 ([t 0.0 %/ Silty CLAY; light brown w/ trace gray mottles; high
11 plasticity; moist (Alluvium).
Mm.254 (| F ;;z
. ]12.0' LU 00 //; :
_ ‘ . {17 124 Samplerrefusal
DP| 4 135 13 1 0.0 ‘ SILT; gray; nonplastic; wet (Aljuviurn). 1 at13.5'. :
13.5 Bottom of probe
at 13.5'.
Ground water
%754 + : level not
measured.
Probe backfilled
| to ground
18 i surface w/
l bentonite peliets
on 6/29/04.,
p2s hay
Fz.s— -
2075 +
274 F
254
1.5¥ -




2.

BORING NO. SP-28

BLACK & VEATCH BORING LOG SHEET 1 OF 1
CLIENT PROJECT _ PROJECT NO.
Westar Energy Arkansas City MGP Site 65541.2010
PROJECT LOCATION COORDINATES GROUND ELEVATION {DATUM) |TOTAL DEPTH
Arkansas City, KS N 749352 E 2280140{ 1078.5 ft (feet msi) 16.4 (ft)
SURFACE CONDITIONS DATE START DATE FINISHED
Gravel area southeast of surface depression. 6/29/04 6/29/04
SAMPLING LOGGED BY CHECKED BY APPROVED BY
) .
w (ue ¥ ; u:_, w|WE C. Ferguson C. Ferguson M. Murphy
LojoalhSloG|80|.082
£r12553|88|88|=2|23
CORING E ?_' 9 CLASSIFICATION OF MATERIALS REMARKS
x| x| & = L x S u E :%
'&‘wzﬂzﬁz%‘n?mgn E‘n. g o
oMISEISZ|200d|vE 0 | |= §
ONEITWIEC|EO|EO & | W g 2 .
Zl ) oW owau ojw| o O _
’ ° 23 Gravelly SAND; light brown; well graded; fine to " Probe advanced
0.0 medium grained; subangular; moist {Fill). wif 2-1/8" OD
, Trace siag and cinders from 0.9' to 1.3 direct push
DP| 1 26 bas (1|00 Coal layer from 1.3'to 1.6 sampler.
_ : Trace porcelain or ceramic fragments at 2.4,
40 U o0 e —eol
45+ || F Siity SAND; dark brown; poorly graded fine grained;
0.0 subangular: moist (Alluvium).
DP| 2 36 % 00 Grades brown at 6.0'.
754 1| F oo
8.0' L 00
94 || 0.0
DP| 3 34 0.0
s || +90 .
. ; Grades w/ some clay at 11.2".
12.0 HH 00 . BB —— — — — — L e ~13 .04
i viil Sity CLAY; light brown w/ trace gray mortles high
0.0 7%
; kasd || LY 55; plasticity; moist {Alluvium).
oe| 4 132 |llleo M
L 0 ‘
0.0 ¥ 15.14
16.0" N 3 CE BT S SILT; tan; nonplastic; wet (Alluvium). Sta_'l""spi?r refusal
DPF | 5 164 0 - : - ———— 1679 2
LIMESTONE; gray; moderately weathered; highly I Botfom of probe
fractured (Nolans Lirhestone). at 16.4', )
184 Ground water
level not.
measured.
Probe backfilled
T‘z"’" i to ground
11 - surface w/
bentonite chips
p2s5- on 6/20/04.
ﬂa.rs- o
21 — -
W25 |
8.5+
075

9/14/2004 ©:47 AM  ‘Wastar Ensrgy
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4. o BORING NO. SP-29
BLACK & VEATCH BORING LOG N HERT 1 on 1
CLIENT PROJECT 'PROJECT NO.
Westar Energy Arkansas City MGP Site 65541.2010
PROJECT LOCATION COORDINATES GROUND ELEVATION (DATUM) [TOTAL DEPTH
Arkansas City, KS N 749352 E 2280133] 1078.5 ft (feet msi) 25.0 {ft)
SURFACE CONDITIONS _ DATE START DATE FINISHED
Gravel area southwest of surface depression. 6/29/04 6/29/04
SAMPLING LOGGED BY CHECKED BY - APPROVED BY
"ol w z|C. Ferguson C. Ferguson M. Murph:
;“‘gﬁr—gn%auﬂg g;"ﬁ' 1 : SR
$F|23/42(22/88\=3|38
] -4 © o ©w ] % = Iﬁl.] 8
CORING u el Jur CLASSIFICATION OF MATERIALS REMARKS
o =| 2| Elzz] | %|ul E| ¢ |
w Wl =i w|Zw T & I
i zOZ0 Z> 0> ¢"",> ol & o
CRIDEI2Z(20(CQ|80| a0 | o | = b
oH|ESEl|Eo|/eg|(E0| & | W g| 2 4
, 2 ¢ B OEER Ojwl a| O : ,
Y :vd  Gravelly SAND; light brown; well graded; fine to’ Probe advanced
- 0.0 medium grained; subangular; moist (Flll) w/ 2-1/8" OD
\ —0#] direct push
DR[| 1 24 b s i ] OO Silty SAND; brown; poorly graded; fine gralned samoler
I ‘ subangular; moist (Fill). - pler.
- 7 Grades w/ some brick and trace slag and coal at 2.0".
. o0 By —————————_—— - — —— — =401
459 ([ F Silty SAND; dark brown; poorly graded; fine gramed
0.0 subangular; moist (Alluvium).
DP| 2 2T L'rs— i 0.0 141 Grades brown at 6.1".
8.0 L 0.0
9+ || 0.0
DP| 3 20| {|{} oo 31 Grades w/ trace clay at 9.8".
] 11.25 of El
1201 e HEL _ L _ 120
r j;j; Silty CLAY; light brown w/ trace gray mottles; high
s L 0.0 x: plasticity; moist (Alluvium).
DP | 4 |28 A% Y 1sitlensat13.9. _
_ : (¥¥] Black w/ heavy fuel staining from 14.3' to 14.4". Heavy fuel odor
, ‘ sty | from 14.3' to
16.00 . | 15.75 oo ; 5; 14.4',
b 0.0 ./.;E 1/2" sand lens at 16.5", '
1 —17.29
or| s 23| 14|l oo SILT; yellowish tan; nonplastic; extremely soft; wet ‘
(Alluvium).
Grades gray w/ trace clay at 18.2".
20.0 L oo
25 [T+ Grades light brown at approximately 20'.
4 . 0-0
DP| & 36 0.0
zs || |
| | 0.0 Sampler refusal
24.0 L 0.0 at 25.0'.
DP| 7 [25.0° 1.0% 71| L 24 84
LIMESTONE; gray; extremely weathered; highty ~ Bottomn of probe
fractured (Nolans Limestone). at 25.0.
) Ground water
o level not
measured,
Probe backfiiled
254 | to ground
surface w/
bentonite pellets
on 6/29/04.
.54 +
75 ‘
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Eo BORING NO. SP-30
BLACK & VEATCH BORING LOG SHEET 1 OF 1
CLIENT PROJECT PROJECT NO.
Westar Energy Arkansas City MGP Site 65541.2010
PROJECT LOCATION COORDINATES GROUND ELEVATION (DATUM) |TOTAL DEPTH
Arkansas City, KS N 749351 E 2280186| 1080.5 ft (feet msl) 17.0 (ft)
SURFACE CONDITIONS DATE START DATE FINISHED ~ =~
Sandy area southwest of storage building. 6/29/04 6/29/04

SAMPLING LOGGED BY CHECKED BY APPROVED BY
w |wel| o @ @ w|C. Ferguson C. Ferguson M. Murphy
HH R
EHHEEEEEFRFIE
7] NZ{ o "] o » E c E [0
... CORING i w E - 9 CLASSIFICATION OF MATERIALS REMARKS
el x| | ZleZ Liwl El 8
wo W e wf wiEw T |d 2 I
gz zo|Z>1a> 3> ol =il 2 o
ONISE|IDZ|20/CO(CD| O | a | = <
on|E3S|zulxo|EO|EO wil<| 2 o
z[ < wglu v a o »
0 41 Silty SAND; brown; well graded; fine to medium Probe advanced
0.0 grained; subangular; moist; w/ trace gravel (Fill). 'wl 2-1/8" OD
b 35 0.0 Silt layer from 0.9' to 1.1". direct push
DP 1 1 ~p2s- ][0 -1 Brick fragments from 1.8' to 2.1 L SEMPler.
. 0.0 &7;; Concrete fragments (Fill). )
4.0 HHo0O e ————— - — —ys
a5 | F ‘i Silty SAND; brown; poorly graded; fine gralned
0.0 subangular; moist (Alluvium).
DP{ 2 ‘ 22 0.0
B75- || F
8.0 Lt 0.0
8- || 0.0
DP| 3 132 ] 0.0 Grades w/ very
Grades black at 10.4'.  slight burnt odor
thos || F24 - at 9.6
12.0 HH 15
, 307 : ' Heavy bumnt odor
3.5 || |
DP| 4 34 0.0 Grades dark brown at 13.7'. - and slighttar
{1} odor from 12.9'
‘ 0.0 to 13.4'.
16.0 | 17511145 Slight burnt odor
DP!| 5 ! , 1.0 ! : 16.44 from 13.4' to
1700 : 24 _EEL SAND,; gray; poorly graded; fine grained; subangular; --bottom of probe. |
wet (Alluvium). ampler refusal
184 Grades well graded and fine to medium grained at t 17.0
16.7'. ottom of probe
| at17.0.
;25_ | Ground water
) level not
measured.
Probe backfilled
P25 to ground
surface w/
bentonite pellets
dirsd L on 6/29/04.
274 -
2254 [
154 +
5
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BORING NO. SP-31

BLACK & VEATCH BORING LOG SHEET 1 OF 1
CLIENT PROJECT PROJECT NO.
Westar Energy Arkansas City MGP Site 65541.2010
PROJECT LOCATION COORDINATES GROUND ELEVATION (DATUM) |TOTAL DEPTH
Arkansas City, KS N 749343 E 2280188| 1081.0 ft (feet msl) 21.0 (ft)

. SURFACE CONDITIONS DATE START DATE FINISHED
Sandy area southwest of storage building. 6/29/04 6/29/04

SAMPLING iILOGGED BY CHECKED BY APPROVED BY
w lwe| 2 @ @ w x| C. Ferguson C. Ferguson M. Murphy
Jw|owl W El 5 Wiow J
aoljamlEE Qo Qo 2ia >
HEHEH B RS
%‘ ) % © © © > I&J c g.j )
CORING . “m’ t - 9 CLASSIFICATION OF MATERIALS REMARKS
e z| B] El=%| | |4l E| 2
7] = w w w
S452129122/8282 8 | E|S 2| &
Od iRy Ealeo|fo) & [ W <| 9 o
z ¥ @|od 0| »w o (D ’ N o
0 £41 Silty SAND; brown; poorly graded; fine grained; Probe advanced |
L 0.0 subangular; moist; w/ trace gravel (Fill). w/ 2-1/8" OD
L] ‘ ; Cinders from 1.0'to 1.3".. | direct:push
DP} 1 124 p2s || L 00 Grades w/ trace slag and clay from 1.9' to . sampler.
approximately 4'.
4.0 U 00
454 ||+
0.0 1" sand layer at 4.7'.
] 111t ——5 61
DP| 2 Z-G’L 0.0 ‘3 Silty SAND; brown; poorly graded, fine grained;
‘ 754 [ 1 subangular; moist (Alluvium).
8.0’ HiL oo
| sq!l{Foo
|DP| 3 a0 Jitt oo Grades dark brown at 9.7'.
0.0 'K
125 (| [ ! Collected
| he L o Grades black at 11.3'. sample

‘DP| 4 13.0 1.0 ACSP31S801-P

' s 1T from 11.0' to
) 0.6 12.00 »fOI'
‘ I chemical
oP| 5 40} 1.0 analysis.
. 4L : G b
1578 0.0 Grades dark gray at 15.8'. , ‘ odrzr :f 1w1/'2.t_j mt
17.00 ‘ ‘ I }?:23 \Grades light brown at 16.1". 64 Slight tar and
‘ 18- 1L SAND; gray; well graded; ﬂne to medium gramed fuel odor from
‘ T8 rounded; wet (Alluvium). 16.6'to 18.0".
oP| & 3.7 0.0 Grades dark gray to black at 16.6'.
g'g Grades w/ trace limestone fragments at 20.1'. Sampler refusal
o1 o a5 || 1 © " or 82100
: LIMESTONE; gray; slightly weathered; slightly —Bottom of probe
fractured (Nolans Limestone). at21.0'.

254 | Ground water
level not
measured. _

drsd | Probe backfilled

{ to ground
surface. w/
bentonite pellets
274 F on 6/29/04.
4
225 |
p154




2.

BORING NO. SP-33

BH4/2004 947 AM  Wesar Ensrgy

BLACK & VEATCH BORING LOG SHEET 1 OF 1
CLIENT PROJECT PROJECT NO.
Woestar Energy Arkansas City MGP Site 65541.2010
PROJECT LOCATION COORDINATES GROUND ELEVATION {DATUM) TOTAL DEPTH
Arkansas City, KS _IN 749347 E 2280177 1080.5 ft (feet msl) 15.2 (ft)
SURFACE CONDITIONS DATE START DATE FINISHED

| Sandy area southwest of storage building. 6/29/04 6/29/04

‘ SAMPLING LOGGED BY CHECKED BY APPROVED BY

>
y J wel 2| 8| 8| ,|w&[C Ferguson C. Ferguson M. Murphy
SR PE PRl :
|2E(25/88| 22|52 22|28
@ |0Z| o & o =i = w |G
CORING ﬁ t - 9 CLASSIFICATION OF MATERIALS REMARKS
el | & ®|eE “lwl E[ 2
w Wl | _w_w|Zw T (A Q T
gillzDizo|Z> a>U>| O - | A o o
oN|SEiSZz/20|(goi|Re|l g | | =E| = et
on|EQ|EU|EO|eQ|ESI ® | W (g 2 [
Z S W pay alwm| £ O
v 54 Silty SAND; brown; well graded; fine to medium Probe advanced
0.0 grained; subangular; moist; w/ trace gravel (Fili). w/ 2-1/8" OD
i Gravel grades out and grades reddish brown at 1.2". | diréct push
DP| 1 27 b og IIF gg ‘ .. - i 244 Sampler.
: Silty SAND; brown; poorly graded,; fine grained;
4.0 : subangular; dry; (Alluvium).
&5 L0 Grades dark brown at approximately 4',
0.0
op| 2 3| ||| o0 .
754 || 6.0 Grades brown at 6.4",
8.0 Lt 00
941 0.0
oP| 3 39| ||}l 00
thzs (| 0O
.12.0‘_ -t ‘__'_- 0.0
' 0.0 EHE ; ; ' | Sampler réfusal
oP| 4 303 || | i1 Grades medium grained at 14.0'. mpie
00 [ Gradeswetat 148" at15.2.
15.2' Wilag —15.1y.
krsd [ LIMESTONE; tannish gray; highly weathered; highly || Botiom of probe
fractured (Nolans Limestone). at15.2".
— Ground water
level not
184 | measured.
Probe backfilled
to ground
4 L surface w/
G bentonite peliets
on 8/29/04.
pas- |
27154
74 |
w25
B1.54
0,758




9/14/2004 9:51 AM  Westar Energy

=

BORING NO. SP-34

BORING LOG

BLACK & VEATCH SHEET 1 OF 1
CLIENT PROJECT PROJECT NO. i
Westar Energy Arkansas City MGP Site 65541.2010
PROJECT LOCATION COORDINATES GROUND ELEVATION (DATUM) |[TOTAL DEPTH
Arkansas City, KS N 749339 E 2280175 1081.0 ft (feet msl) 27.9 (ft)
-SURFACE CONDITIONS DATE START 'DATE FINISHED
- | Sandy area southwest of storage building. 6/29/04 , 6/29/04
SAMPLING LOGGED BY CHECKED BY APPROVED BY
: >
w lwel @ Lﬁ g wiu& C. Ferguson C. Ferguson M. Murphy
R R EE R
|2FI25|nz|82|%2|%g( 28
@ ([HZ] o @ o | u o g_.l [©)
CORING ] H ﬁ - 9 CLASSIFICATION OF MATERIALS REMARKS
wl |l % x|ex Slw E| 2
'ﬂ:""-' zgz'ﬁ-zg Dgﬁg =] IJ—: 5-' & E
oNISE|ISZ|20|00|(L6| | a |8 T <
on(EoEliroIxOlEC & | w|g| O | &
z o wiall o|lwn| @ o _
ST 171 Silty SAND; light brown; poorly graded; fine grained; | Probe advanced
] 0.0 subangular; moist (Fill). w/ 2-1/8" OD
pP| 1 3.3 Jilt oo Coal and cinders from 1.1' to 1.2'. direct push
25941 0.0 25 sampler.
4.0 ’ Silty SAND; light brown; poorly graded; fine gralned
- 0.0 subangular; moist (Alluvium).
54|/ Foo0
op! 2 29 1T oo Grades dark brown at 5.4',
‘ 1(|t 0.0
8.0’ 7541 F )
‘ 0.0 Grades brown at approximately 8'.
0.0
oP| 3 35| 104 || Foo
0.0
12.0° &QJ .
2.5 || | 50 Grades black and tar stained from 12.3' to 12.6'. Collected
] . Grades dark gray at 12.6'. sample
oP| 4 2.7 11t 8_8 Grades tan at 13.2'. ACSP34$01_-P
s | F Grades wet at 14.6". from 12.2'to
16.0' 11T 12.8' for
: 0.0 chemical
] 0.0 analysis.
7.5 || Tar odor from
DP| 5 19 1HT Grades well graded and fine to coarse grained at 12.2'to 12.8'.
17.8'.
_20.0° 204102
0.0
DP| 6 19 Lz.s- 00 Sample recovery
11|} decreased below]
24.0° 0.0 the water table.
25| 00 Grades yellowish-tan at 24.8".
DP| 7 2.7 - 88
] ' Grades w/ trace limestone chips at 26.7". Sampler refusal
27.9' R754 || I at 27.9. ]
‘ 1 1 Bottom of probe
] at27.9.
o4 [ Ground water
] level not
] measured.
L ] Probe backfilled
254 | to'ground
] surface w/
bentonite pellets
1 on 6/29/04.
B4
—h1s




APPENDIX B
MONITORING WELL SAMPLING SHEETS



Ground Water Sampling Record 4 o _ Page ) of |
Facility Name: _ALLC\&V M(oP 5* Date: &/ tVoy Notes: wetd M"'J\r\(l e peated l}:
‘ o c e,

Well LD. Af@s~| Well Depth +€v-v-‘-v- Well Dia._L"  Depth to GW \. lo”

Water Column Height 'ﬁl?» e’
FTL Signature: C. rof'wzah/ C. Hewnn

Type of Sampler/Equlpment.(jgg \ (?u.m@ w/ (o R—‘m QAZZ Y3T Moty

Weather Conditions: Suwmv 5 RS °
4 . Water Quality Parameters
Water Removal Removal Sample . ORP Tem Conductivity DO Turbidity
Time Level Rate Volume(&)  Start/End MV) o pH (umhos) (ppm)
1322 lifer _53.5 2 _F.69 .300 5.4 ﬁfs‘”
1315 0.5 % 8Blr , 32,4 20.A1 7.96 0,314, 3.9, 206
1330 _PDRY 199 2053  _&o 9% 336 _I5§ _

Black & Veatch

To0001Z2v 130837.411



Ground Water Sampling Record - . Page_ \ of |
Facility Name: __A vle C.'l-\,p MGt Side Date: _ 4127'1"’? Notes:
well LD. Ml 2 Well Depth 4,75 Well Dia._Z " Depth to GW 9.}39
Water Column Height _S_ ¢/ 5/
'FTL Signature: __ C. Feor sSan . Hew; '
Type of Sampler/Equipment: ?urz'- ?““'AF Z !g& £I-.g @“// YS\ metess
Weather Conditions: Su wny 8 S °
Water Quality Parameters
Water Removal Removal Sample ORP Tem Conductivity DO Turbidity
Time Level Rate Volume Start/End &= pH (umhos) . (ppm) (NTU)
1509 Y, XN q@w 15 0 Fd - L2 Ho
154 el 6.3 19. %4 6.9 ©.\33 5. 0 130
(51f Rlikr 21,3 X6t _L-BO 0.3 4.7+ joo
_15(7 1 kA2.0) 22.9 1 3.0% .65 = 0.130 4. 30 30
{320 > 2¢.5 13.06 L.Se 0.9 = %Ly Txy
1523 | A Iter(3.6) 26.9 19.19 6 9 0.1kY 4o .3
1925 Blike “_ . 235 119> Y4  o©.170 4.7 29
524 0.2 Ymin D liker(v0) 237 [2.83  _6.9 NCH T 949
Black & Veatch

T00001Z2v 130937.411



Ground Water Sampling Record ‘ - . Page | of |

Facility Name: _Acle C_'.-\y' M GEY SHe Datg:'bt”’"‘f’ Notes: MS/msD SMQQ(Q__@MJQJM_
Well LD.MW D weil Depth 27.65 well Dia, 1" Depthtogw 18-© '

Water Column Height 9. &S
FTL Signature: C .F—uﬁusm / C. rte wing

Type of Sampler/Equipment: ?gg‘, Rump / /og How Q: /YST Molecs

Weather Conditions: S 0 Ny, 3 S’

Water Quality Parameters

Water Removal Removal Sample ORP Temp Conductivity DO Turbidity
Ti Level Ra Vol . Start/End C H mh (NTU)
[Gug; 7 v e A ;}u&me@. 5) _L%Y)G 'ﬂ"'gr 5)9 '4.p 0 éu EOS)Q_ .p;n } (66 )~
TP 2 I fer - 0.9 19.20 6.7/ O. FI1Y 1.3¢ 469
J&1S Vz.///eeg.o) /6.3 1399 ¢.55 0. 730 ©.83 196
_lé:l? Ll 15.( _1T78 J‘:. 51 % XY 2 4. 79 ¢35
162 Vel kﬂg.o 13.¢ 1768 Yo X2 4 0. 63 3a.°
1b2¥ Vi lilev ) 1.¥ 1%5%  b.% 0.3}31 0.63 1%
1627 Yaliten(30) 3.0 11.48 C.¥3 0.733 0.6 2 /0-£3
1629 , Yo lifer N (45  _b.¢s5 0. 33 0.6 8,2
7% T 0.2 Yin % liter(49 1.¢ 1251 Lvys .73 o.to 6.9

Black & Veatch

T00001Z2v _ 130837.411



A , Ground Water Sampling Record | C _ Page__\ of _\
FaciliyName: _Acle Gty MGQ st Dae: &ler/oy Notes: __Duplicate saumplas callocked \nese.
Well LD, MW-9 Well Depth \5.\” Well Dia. 1" DepthtoGgw 4.3) )
Water Column Height _ © . B
FTL Signature: _ C. E:e_i% ageonn / C . Hewing
Type of Sampler/Equipment: fe.¢\ Quinp / ) ow £low g&l /. YS5T aeders
Weather Conditions: Suvmy N 8 S*
Water Quality Parameters
Water Removal Removal Sample ORP Tem Conductivity DO Turbidity
Time Level Rate Wolume Start/End (MV) Po pH ' (umhos (ppm) (NTU)
14:8 1 2 liter 169.5 5 Fa¢ 0.95%3%  _2.76 191. 3~
¢ 0y Y lik(t.o)_ s ‘n'ﬁ.u .15 0.%%3 0H.99 13.5
140t K e 230.% {197 b.%6 0.55° 0.99 THA
1410 B like o) Q¥2.7 1 143 G35 o.5¥H .1 x 5.55
_[41¥ Y Iifer 2¢5.5 17.93 b9 0.543 1. %6 4.34
4L 02 %, Nlil o) 249. (235 L2 0 .S¥( 1.3 4.So
Black & Veatch

10000122V - 130837.411



APPENDIX C
GROUND WATER CALCULATIONS




CALCULATION OF ESTIMATED HORIZONTAL FLOW VELOCITY

Client: Westar Energy Computed By: C.:Ferguson

Site: Arkansas City MGP Verified By: ‘E.Schwartz

Project No:  65541.201 Date: 09/13/04

Purpose: To estimate the average horizontal flow velocity of ground water in the alluvium
at the Arkansas City MGP site in Arkansas City, Kansas.

Assumption: All subsurface materials are homogeneous and isotropic.

References: 1.) Applied Hydrogeodlogy. Third Edition, C.W. Fetter, Prentice Hall, 1992.

2.) Slug test results presented in the Remedial Investigation Report for the
Arkansas City MGP Site, October2003.

3.) Survey plot of wells and ground water elevations presented in the Rl Report.
4.) Ground water elevations collected on June 29, 2004.

1.) Calculation of the estimated horizontal ground water flow velocity.

Arkansas.City
Addendum No.1.to Rl Report
9/10/04

Vhorz = (K)(i) / ng K = Hydraulic Conductivity
i = Hydraulic Gradient
ne = Effective Porosity

A.) Calculation of hydraulic gradient.

i=(h1'h2)/L

For Shallow Unit:

h; = MW-2 ground water elevation in feet above msl 'ish'allow = 001 1 -

TO0007T4B
655412010



An(ansas—City
Addendum No.1 to RI Report
9/10/04

B.) Calculation of geometric mean of hydraulic conductivities.

Monitoring K Natural
Well (cm/sec) Log (K)
MW-1 6.50E-06 -11.944
MW-2 8.20E-05 -9.409
MW-3 8.00E-05 -9.433
MW-5 6.50E-05 -9.641
Average = -10.10678
average K _
e - Kmean
Kmean = 4.08E-05  (cm/sec)

C.) Calculation of estimated horizontal velocity.

Vhorz = (K)(i)/n e n, = Effective porosity (%) for poorly graded sand
ne= 0.20 '

Vhorz = (Kmean)(i) / Ne

Vhorz = +2.17E-06 cm/sec
~Vhorz = S 2.2 ftlyr
C-2

T00007T48
65541.2010



APPENDIX D
SOIL ANALYTICAL RESULTS




Addendum:No.1 to Rl Report

10/1/04

APPENDIX D
SOIL ANALYTICAL RESULTS
Addendum No.1 to RI Report
Arkansas City MGP Site
Sample Location Date Parameter Conc. Units MDL PQL Method
ACSP23S01P 06/29/04 Benzene ND < ugkg 0.957 598 ‘8021
ACSP23S01P 06/29/04 Ethylbenzene ND < ugkg 0407 5.98 8021
ACSP23S01P 06/29/04 Toluene ND < ugkg 0.502 5.98 8021
ACSP23S01P 06/29/04 Xylene (total) ND < wugkg 1.02 12 8021
ACSP23S01P 06/29/04 Anthracene 110 ugkg 5.63 39.5 8310
ACSP23S01P 06/29/04 Pyrene 872 ug’kg  5.69 39.5 8310
ACSP23S01P 06/29/04 Benzo(g,h,i)perylene 225 ugkg 443 39.5 8310
~ACSP23501P 06/29/04 Indeno(1,2,3-cd)pyrene 255 ug/kg 10.9 99.3 8310
ACSP23S01P 06/29/04 Benzo(b)fluoranthene 468 ugkg  8.61 39.5 8310
ACSP23S01P 06/29/04 Fluoranthene 678 ug/kg 11. 39.5 $310
ACSP23S01P 06/29/04 Benzo(k)fluoranthene 222 ug/kg 10.1 39.5 8310
ACSP23S01P 06/29/04 Acenaphthylene ND < ugkg 445 398 8310
ACSP23S01P 06/29/04 Chrysene ' 463 ugkg 11.3 39.5 8310
ACSP23S01P 06/29/04 Benzo(a)pyrene 352 ug/kg 13.3 39.5 8310
ACSP23S01P 06/29/04 Dibenz(a,h)anthracene 203 ug/kg 10.5 39.5 8310
ACSP23S01P 06/29/04 Benzo(a)anthracene 443 ug/kg 14.2 39.5 8310
ACSP23S01P 06/29/04 Acenaphthene ND < ugkg 116 398 8310
ACSP23S01P 06/29/04 Phenanthrene 270 ug/kg 10.8 395 8310
ACSP23S01P 06/29/04 Fluorene ND < ugkg 42 200 8310
ACSP23S01P 06/29/04 Naphthalene ND < ugkg 3638 99.3 8310
ACSP23501P 06/29/04 Total Solids 83.6 % 0.01 0.01 2540G
ACSP24S01P 06/29/04 Benzene 7.09 ugkg 0.955 5.97 8021
ACSP24S01P 06/29/04 Ethylbenzene ND < ugkg 0406 5.97 8021
ACSP248S01P 06/29/04 Toluene 6.23 ugkg 0.501 5.97 8021
ACSP24S01P 06/29/04 Xylene (total) ND < ugkg 1.01 11.9 8021
ACSP24S01P 06/29/04 Anthracene ND < ugkg 0,562 3.94 8310
ACSP24S01P 06/29/04 Pyrene 23.1 ugkg 0.568 3.94 8310
- ACSP24S01P 06/29/04 Benzo(g,h,i)perylene 11 ugkg 0.441 3.94 8310
ACSP24S01P 06/29/04 Indeno(1,2,3-cd)pyrene 10.6 ug/kg 1.09 9.9 8310
ACSP24S01P 06/29/04 Benzo(b)fluoranthene 16.6 ugkg  0.859 3.94 8310
ACSP24S01P 06/29/04 Fluoranthene ND < ugkg 1.09 394 8310
ACSP24S01P 06/29/04 Benzo(k)fluoranthene ND < ugkg 1.01 3.94 8310
ACSP24S01P 06/29/04 Acenaphthylene ND < ugkg 4.4 39.7 8310
ACSP24S01P 06/29/04 Chrysene ND < ugkg 1.13 3.94 8310
ACSP24S01P 06/29/04 Benzo(a)pyrene 12.6 ug’kg 1.32 3.94 8310
ACSP24S01P 06/29/04 Dibenz(a,h)anthracene ND < ugkg 1.05 3.94 8310
ACSP24S01P - 06/29/04 Benzo(a)anthracene 13.6 ug/kg 1.42 3.94 8310
ACSP24S01P 06/29/04 Acenaphthene ND < ugkg 11.6 39.7 8310
ACSP24S01P 06/29/04 Phenanthrene ND < ugkg 1.07 3.94 8310
ACSP24S01P 06/29/04 Fluorene ND < ugkg 4.19 19.9 8310
-ACSP24S01P 06/29/04 Naphthalene ND < ugkg 3.67 9.9 8310
ACSP24S01P 06/29/04 Total Solids 83.8 % 0.01 0.01 2540G
ACSP25S01P 06/29/04 Benzene 13.1 ugkg 0.996 6.23 8021 -
ACSP25S01P 06/29/04 Ethylbenzene ND < ugkg 0423 6.23 8021
Arkansas City D-1 TO0007SG3
655412010



. ] . '

Addendum No.1 to RI Report

APPENDIX D
SOIL ANALYTICAL RESULTS

Arkansas City MGP Site

Sample Location Date Parameter Conc. Units MDL PQL Method
ACSP25S01P 06/29/04 Toluene 134 ugkg 0.523 6.23 8021
ACSP25S01P 06/29/04 Xylene (total) ND < ugkg 1.06 12.5 8021
ACSP25S01P 06/29/04 Anthracene ND < ugkg 0587 4.1 8310
ACSP25S01P 06/29/04 Pyrene 15.8 ugkg 0.593 4.11 8310
ACSP25S01P 06/29/04 Benzo(g,h,i)perylene ND < ugkg 046l 4.11 8310
ACSP25S01P 06/29/04 Indeno(1,2,3-cd)pyrene ND < ugkg 113 10.3 8310
ACSP25S01P 06/29/04 Benzo(b)fluoranthene ND < ugkg 0.897 4.11 8310
ACSP25S01P 06/29/04 Fluoranthene ND < ugkg 1.14 4.11 8310
ACSP25S01P 06/29/04 Benzo(k)fluoranthene ND < ugkg 105  4.11 8310
ACSP25S01P 06/29/04 Acenaphthylene ND < ugkg 4.63 41.5 8310
ACSP25S01P 06/29/04 Chrysene ND < ugkg 1.17 4.11 8310
ACSP25S01P 06/29/04 Benzo(a)pyrene 5.75 ugkeg 1.38 4.11 8310
ACSP25S01P 06/29/04 Dibenz(a,h)anthracene ND < ugkg 1.1 4.11 8310
ACSP25S01P 06/29/04 Benzo(a)anthracene 7.65 ugkg  1.48 4.11 8310
ACSP25501P 06/29/04 Acenaphthene ND < ugkg 121 41.5 8310
ACSP25S01P 06/29/04 Phenanthrene ND < ugkg 112 4.11 8310
ACSP25S01P 06/29/04 Fluorene ND < ugkg 437 20.8 8310
ACSP25S01P 06/29/04 Naphthalene ND < ugkg 3.84 10.3 8310
ACSP25S01P 06/29/04 Total Solids 80.3 % 0.01 0.01 2540G
ACSP25S01D 06/29/04 Benzene 8.49 ugkg 0979  6.12 8021
ACSP25S01D 06/29/04 Ethylbenzene ND < ugkg 0416 6.12 8021
ACSP25S01D 06/29/04 Toluene 6.4 ugkg 0514 6.12 8021
ACSP25S01D 06/29/04 Xylene (total) ND < ugkg 1.04 122 8021
ACSP25S01D 06/29/04 Anthracene ND < ugkg 0.576 4.04 - 8310
ACSP25S01D 06/29/04 Pyrene ND < ugkg 0.582 4.04 8310
ACSP25S01D 06/29/04 Benzo(g,h,i)perylene ND < ugkg 0453 4.04 8310
ACSP25S01D 06/29/04 Indeno(1,2,3-cd)pyrene ND < ugkg 111 102 8310
ACSP25S01D 06/29/04 Benzo(b)fluoranthene 13.1 ugkg 0.881 4.04 8310
ACSP255801D 06/29/04 Fluoranthene ND < ugkg 112  4.04 8310
ACSP25501D 06/29/04 Benzo(k)fluoranthene 6.13 ug/kg 1.03 4.04 8310
ACSP25501D 06/29/04 Acenaphthylene ND < ugkg 455 407 8310
ACSP25S01D 06/29/04 Chrysene ND < ugkg 115 4.04 8310
ACSP25501D 06/29/04 Benzo(a)pyrene 19 ug/kg 1.36 4.04 8310
ACSP25S01D 06/29/04 Dibenz(a,h)anthracene 104 ug/kg 1.08 4.04 8310
ACSP25S01D 06/29/04 Benzo(a)anthracene 15.4 ug’kg 1.46 4.04 8310
ACSP25S01D 06/29/04 Acenaphthene ND < ugkg 11.9 40.7 8310
ACSP25S01D 06/29/04 Phenanthrene 8.53 ug/kg 1.1 4.04 8310
ACSP25S01D 06/29/04 Fluorene ND < wugkg 4.29 204 8310
ACSP25801D 06/29/04 Naphthalene ND < ugkg 3.77 10.2 . 8310
ACSP25501D 06/29/04 Total Solids 81.7 % 0.01 0.01 2540G
ACSP31S01P 06/29/04 Benzene 20.8 ugkg 0.868 5.42 8021
ACSP31S01P 06/29/04 Ethylbenzene ND < ugkg 0.369 5.42 8021
ACSP31S01P 06/29/04 Toluene 13.8 ugkg 0456 5.42 8021
ACSP31S01P 06/29/04 Xylene (total) 20.6 ugkg 0.922 10.8 8021
Arkansas City D-2 T00007SG3
65541.2010

Addsndum No.1 to Rl Report

10/1/04



Addendum No.1 to Rl Report

10/1/04

APPENDIX D
SOIL ANALYTICAL RESULTS
Addendum No.1 to RI Report
Arkansas City MGP Site

Sample Location Date _ Parameter Conc. Units MDL PQL Method
ACSP31S01P 06/29/04 Anthracene 9830 ugkg 511 3580 8310
ACSP31S01P 06/29/04 Pyrene 34300 ugkg 516 3580 8310
ACSP31801P 06/29/04 Benzo(g,h,i)perylene 3870 ugkg 401 3580 8310
ACSP31S01P 06/29/04 Indeno(1,2,3-cd)pyrene ND < ugkg 988 9010 8310
ACSP31S01P 06/29/04 Benzo(b)fluoranthene 8950 ugkg 781 3580 8310
ACSP31S01P 06/29/04 Fluoranthene 64300 ugkg 994 3580 8310
ACSP31801P 06/29/04 Benzo(k)fluoranthene 3700 ug/kg 917 3580 8310
ACSP31S01P 06/29/04 = Acenaphthylene ND < wugkg 4040 36100 8310
ACSP31801P 06/29/04 Chrysene 16100 ugkg 1020 3580 8310
ACSP31S01P 06/29/04 Benzo(a)pyrene 10600 ugkg 1200 3580 8310
ACSP31501P 06/29/04 Dibenz(a,h)anthracene ND < wugkg 957 3580 8310
ACSP31S01P 06/29/04 Benzo(a)anthracene ND < wugkg 1290 3580 8310
ACSP31S01P 06/29/04 Acenaphthene 53300 ugkg 10500 36100 8310

. ACSP31S01P 06/29/04 Phenanthrene ND < ugkg 976 3580 8310
ACSP31S01P 06/29/04 Fluorene ND < ugkg 3810 18100 8310
ACSP31801P 06/29/04 Naphthalene ND < ugkg 3340 9010 8310
ACSP31S01P 06/29/04 Total Solids 922 % 0.01 0.01 2540G
ACSP34S01P 06/29/04 Benzene 17900 ug’kg 883 5520 8021
ACSP34S01P 06/29/04 Ethylbenzene 6080 ugkg 375 5520 8021
ACSP34S01P 06/29/04 Toluene 66500 ugkg 463 5520 8021
ACSP34S01P 06/29/04 Xylene (total) 139000 ugkg 938 11000 8021
ACSP34801P 06/29/04 Anthracene ND < wugkg 5200 36400 8310
ACSP34S01P 06/29/04 Pyrene 43700 ugkg 5250 36400 8310
ACSP34S01P 06/29/04 Benzo(g,h,i)perylene ND < ugkg 4080 36400 8310
ACSP34801P 06/29/04 Indeno(1,2,3-cd)pyrene ND < ugkg 10100 91600 8310
ACSP34S01P 06/29/04 Benzo(b)fluoranthene ND < ugkg 7940 36400 8310
ACSP34S01P 06/29/04 Fluoranthene ’ 97100 ug’kg 10100 36400 8310
ACSP34S01P 06/29/04 Benzo(k)fluoranthene ND < ugkg 9320 36400 8310
ACSP34S01P 06/29/04 Acenaphthylene ND < ugkg 41000 367000 8310
ACSP34S01P 06/29/04 Chrysene ND < ugkg 10400 36400 8310

"ACSP34S01P 06/29/04 Benzo(a)pyrene ND < ugkg 12200 36400 8310
ACSP34S01P 06/29/04 Dibenz(a,h)anthracene ND < ugkg 9730 36400 8310
ACSP34S01P 06/29/04 Benzo(a)anthracene ND < ugkg 13100 36400 8310
ACSP34S01P 06/29/04 Acenaphthene ND < ugkg 107000 367000 8310
ACSP34S01P 06/29/04 Phenanthrene 89500 ug’kg 9930 36400 8310
ACSP34S01P 06/29/04 Fluorene ND < ugkg 38700 184000 8310
ACSP34S01P 06/29/04 Naphthalene ND < wugkg 34000 91600 8310
ACSP34S01P 06/29/04 Total Solids 90.6 % 0.01 0.01 2540G

Arkansas City D-3 TO0007SG3

65541.2010



APPENDIX E
GROUND WATER ANALYTICAL RESULTS



APPENDIX E

GROUND WATER ANALYTICAL RESULTS
Addendum No.1 to RI Report

Arkansas City MGP Site
Sample Location Date  Parameter Conc. Units MDL PQL Method
ACMWIWO1P 06/29/04 Benzene ND < ugl 0054 5 8021
ACMWI1WO1P 06/29/04 Ethylbenzene ND < ugl 0077 5 8021
ACMWIWOLP 06/25/04 Toluene ND < ugl 0.125 5 8021
ACMWIWO1P 06/29/04 Xylene (total) ND < wugl 0233 1 8021 .
ACMWIWOIP 06/29/04  Anthracene ND < ugl 0.024 0.1 " 8310
"ACMWIWO1P 06/29/04 Pyrene ND < ugl 0.034 0.1 8310
ACMWIWO1P 06/29/04 Benzo(gh,i)perylene ND < uwgl 0016 0.1 8310
ACMWIWO1P 06/29/04 Indeno(1,2,3-cd)pyrene ND < ugl 0.041 025 8310
ACMWIW01P 06/29/04 Benzo(b)fluoranthene ND < ugl 0.016 0.1 8310
ACMWIW(Q1P 06/29/04 Fluoranthene ND < ugl 0044 0. 8310
ACMWIWO01P 06/29/04 Benzo(k)fluoranthene ND < ugl 0033 0.1 8310
ACMWIWOIP - 06/29/04 Acenaphthylene ND < ugl 0.153 1 8310
ACMWIWO1P 06/29/04  Chrysene ND < ugl .03 0.1 8310
ACMWIWO0IP 06/29/04 Benzo(a)pyrene ND < ugll 0033 01 8310
ACMWIWOIP 06/29/04 Dibenz(a,h)anthracene ND < ugl 0.029 01 8310
ACMWIW(IP 06/29/04 Benzo(a)anthracene ND < uwgl 0032 01 8310
ACMWIWOQ1IP 06/29/04 Acenaphthene ND < ugl 0.331 1 8310
ACMWIW01P 06/29/04 Phenanthrene ND < ugdl 0025 01 8310
ACMWIWO01P 06/29/04 Fluorene ND < ug/l 0.09 05 8310
ACMWIWOIP 06/25/04 Naphthalene ND < ugl 0.124 025 8310
ACMWIWOIP 06/29/04 Cyanide, Total ND < mgl 0.000 0.005 3353
ACMWIWO01P 06/29/04 Free Cyanide ND < mgl 0.000 0.003 3353
ACMWIWO01P 06/29/04  Arsenic (Total) ND < mgl 0.0038 0.04 6010
ACMWI1IWO01P 06/29/04  Arsenic {Dissolved) ND < mgl 0.0038 0.04 6010
ACMW2WO01P 06/29/04 Benzene ND < ugl 0.054 5 8021
ACMW2WO01P 06/29/04  Ethylbenzene ND < gl 0077 5 8021
ACMW2WO01P 06/29/04 Toluene ND < wugl 0.125 5 8021
ACMW2WOIP 06/29/04  Xylene (total) ND < gl 0233 10 8021
ACMW2ZWOI1P 06/29/04 Anthracene ND < ugl 0024 0.1 8310
ACMW2ZWO01P 06/29/04 Pyrene 0.772 ug/l  0.034 0.1 8310
ACMW2WO1P 06/29/04 Benzo{g.h,i)perylene 0.152 ugl 0.016 0.1 8310
ACMW2WO01P 06/29/04 Indeno(1,2,3-cd)pyrene ND < ugl 0041 025 8310
ACMW2WO01P 06/29/04 Benzo(b)fluoranthene 0.602 ug/t 0016 0.1 8310
ACMW2W01P 06/29/04 Fluoranthene 0.466 ugl 004 0.1 8310
ACMW2WOIP  06/29/04 Benzo(k)fluoranthene 0.244 ugl 0033 0.1 8310
ACMW2WO0IP 06/29/04  Acenaphthylene ND < ugl 0.153 1 8310
ACMW2WO01P 06/29/04 Chrysene ND < ugl 0.03 0.1 8310
ACMW2WOIP 06/29/04 Benzo(a)pyrene 0.449 ugl  0.033 0.l 8310
ACMW2WO0IP 06/29/04 Dibenz(a,h)anthracene ND < ugl 0029 0.1 8310
ACMW2WO01P 06/29/04 Benzo(a)anthracene 0.618 ugl 0.032 0.1 8310
ACMW2WO1P 06/29/04  Acenaphthene ND < ugl 0331 1 8310
ACMW2WO1P 06/29/04 Phenanthrene 0.121 ug/l  0.025 0.1 8310
ACMW2WO1P 06/29/04 Fluorene ND < ugl 00%9 05 8310
ACMW2W01P 06/29/04 Naphthalene ND < ugl 0124 025 8310
ACMWZWO01P 06/29/04 Cyanide, Total ND < mgl 0.000 0.005 335.3

Arkansas City
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APPENDIX E

GROUND WATER ANALYTICAL RESULTS
Addendum No.1 to RI Report

Arkansas City MGP Site
Sample Location Date Parameter Conc. Units MDL PQL Method
ACMW2WO1P 06/29/04 Free Cyanide ND < mgl 0.000 0.005 3353
ACMW2WO1P 06/29/04  Arsenic (Total) ND < mgl 0.0038 0.04 6010
ACMW2WO1P 06/29/04  Arsenic (Dissolved) ND < mgl 0.0038 0.04 6010
ACMW3WOIP  06/29/04 Benzene ND < ugl 0.054 5 8021
ACMW3WO0IP 06/29/04  Ethylbenzene ND < wugl 0077 5 8021
ACMW3WO01P 06/29/04 Toluene ND < wugl 0.125 5 8021
ACMW3WO01P 06/29/04 Xylene (total) ND < ugl 0233 10 8021
-ACMW3W01P 06/29/04  Anthracene ND < ugl 0024 0.1 8310
ACMW3WO1P 06/29/04 Pyrene ND < ugl 0034 0.1 8310
ACMW3WO01P 06/29/04 Benzo(g,h,i)perylene ND < ugl 0016 0. 8310
ACMW3WO01P 06/29/04 Indeno(1,2,3-cd)pyrene ND < ugl 0.041 025 8310
ACMW3W01P 06/29/04 Benzo(b)fluoranthene ND < ugl 0016 0.1 8310
ACMW3WO01P 06/29/04  Fluoranthene ND < ugl 0.044 0.1 8310
ACMW3W01P 06/29/04 Benzo(k)fluoranthene ND < ugl 0033 0.1 8310
"ACMW3W01P 06/29/04  Acenaphthylene ND < wugl 0.153 1 8310
"ACMW3W01P 06/29/04 Chrysene ND < ugi 0.03 0.1 8310
ACMW3WO01P 06/29/04 Benzo(a)pyrene ND < wugl 0.033 0.1 8310
ACMW3W01P 06/29/04 Dibenz(a,h)anthracene ND < ugl 0.029 0.1 8310
ACMW3WO01P 06/29/04 Benzo(a)anthracene ND < wugl 0.032 0.1 8310
ACMW3WO01P 06/29/04  Acenaphthene ND < ugl 0331 1 8310
ACMW3WO01P 06/29/04 Phenanthrene ND < ugl 0025 01 8310
ACMW3WO01P 06/29/04  Fluorene ND < wugl 0.099 05 8310.
_ACMW3W01P 06/29/04 Naphthalene ND < wugl 0.124 025 8310
ACMW3W01P 06/29/04 Cyanide, Total 0.007 mg/l 0.000 0.005 3353
ACMW3WO01P 06/29/04 Free Cyanide ND < mgl 0.000 0.005 3353
ACMW3W01P 06/29/04  Arsenic (Total) ND < mgl 0.0038 0.04 6010
ACMW3W01P 06/29/04  Arsenic (Dissolved) ND < mg/ll 0.0038 0.04 6010
ACMW5WO01P 06/29/04 Benzene ND < ugl 0054 5 8021
ACMW5WO01P 06/29/04 Ethylbenzene ND < wugl 0077 5 8021
ACMW5WO01P 06/29/04 Toluene ND < ugl 0.125 5 8021
ACMWS5WO01P 06/29/04 Xylene (total) ND < ugl 0233 10 8021
ACMWS5WO01P 06/29/04  Anthracene ND < ugl 0024 0.1 8310
ACMWS5SWO1P 06/29/04 Pyrene ND < ugl 0034 0.1 8310
ACMW5WO1P 06/29/04 Benzo(g,h,i)perylene ND < ugl 0016 0.1 8310
ACMWS5WO1P 06/29/04 Indeno(1,2,3-cd)pyrene ND < wugl 0041 025 8310
ACMW5WO01P 06/29/04 Benzo(b)fluoranthene ND < wugl 0016 0.1 8310
ACMW5WOIP 06/29/04 Fluoranthene ND < wugl 0044 0.1 8310
ACMWS5WO1P 06/29/04 Benzo(k)fluoranthene ND < wugl 0033 0.1 8310
ACMWS5WO01P 06/29/04  Acenaphthylene ND < wugl 0.153 1 8310
ACMWSWO1P 06/29/04 Chrysene ND < ugl 0.03 0.1 8310
ACMWSWO1P 06/29/04 Benzo(a)pyrene ND < wugl 0.033 01 8310
ACMWS5WO1P 06/29/04 Dibenz(a,h)anthracene ND < wugl 0.029 0.1 8310
ACMW5WO01P 06/29/04 Benzo(a)anthracene ND < wugl 0032 0.1 8310
ACMWS5WOI1P 06/29/04  Acenaphthene ND < wugl 0331 1 8310
-ACMWS5SWO01P 06/29/04 Phenanthrene ND < wugl 0025 0.1 8310
Arkansas City E-2
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APPENDIX E

GROUND WATER ANALYTICAL RESULTS
Addendum No.1 to RI Report

Arkansas City MGP Site
Sample Location . Date = Parameter Conc. Units MDL PQL Method
ACMWs5WO01P 06/29/04  Fluorene ND < ugl 0.099 0.5 8310
ACMWSWOI1P 06/29/04 Naphthalene ND < ugl 0.124 025 8310
ACMWSWOI1P 06/29/04 Cyanide, Total 0.433 mg/l  0.000 0.005 3353
ACMWSW01P 06/29/04 Free Cyanide 0.152 mg/l  0.000 0.005 335.3
ACMWSWO01P 06/29/04  Arsenic (Total) ND < mgl 0.0038 0.04 6010
ACMWSWO1P 06/29/04  Arsenic (Dissolved) ND < mgl 0.0038 0.04 6010
ACMWS5WO01D 06/29/04 Benzene ND < ugl 0.054 5 8021
ACMWSWO01D 06/29/04 Ethylbenzene ND < ugl 0.077 5 8021
ACMWSWO01D 06/29/04 Toluene ND < ugl 0.125 5 8021
ACMWS5WO01D 06/29/04 Xylene (total) ND < ugl 0233 10 8021
ACMWSWO01D 06/29/04 Anthracene ND < ugl 0024 0.1 8310
ACMWS5WO01D 06/29/04 Pyrene ND < ugl 0.034 0.1 8310
ACMWS5SWO01D 06/29/04 Bénzo(g,h,i)perylene ND < ugl 0.016 0.1 8310
ACMWSW01D 06/29/04 Indeno(1,2,3-cd)pyrene ND < ugl 0.041 0.25 8310
ACMW5W01D 06/29/04 Benzo(b)fluoranthene ND < ugl 0016 0.1 8310
ACMWSW01D 06/29/04 Fluoranthene ND < wugl 0.044 0.1 8310
ACMWSWO01D 06/29/04 Benzo(k)fluoranthene ND < ugl 0.033 0.1 8310
ACMWS5SW01D 06/29/04  Acenaphthylene ND < wugl 0.153 1 8310
"ACMW5W01D 06/29/04 Chrysene ND < ugl 0.03 0.1 8310
ACMWSWO01D 06/29/04 Benzo(a)pyrene ND < wugl 0.033 0.1 8310
ACMWSW01D 06/29/04 Dibenz(a,h)anthracene ND < ugl 0.029 0.1 8310
ACMWS5W01D 06/29/04 Benzo(a)anthracene ND < wuwgl 0.032 0.1 8310:
ACMWS5WO01D 06/29/04 Acenaphthene ND < ugl 0.331 1 8310
ACMWS5WO01D 06/29/04 Phenanthrene ND < wugl 0.025 0.1 8310
ACMWS5WO01D 06/29/04  Fluorene ‘ND < ugl 0.099 0.5 8310
ACMWS5WO01D 06/29/04 Naphthalene ND < ugl 0.124 025 8310
ACMWSWO01D 06/29/04 Cyanide, Total 0.436 mg/l  0.000 0.005 3353
ACMWSWO01D 06/29/04 Free Cyanide 0.169 mg/l  0.000 0.005 3353
ACMW5W01D 06/29/04  Arsenic (Total) ND < mgl 0.0038 0.04 6010
ACMWS5W01D 06/29/04  Arsenic (Dissolved) ND < mgl 0.0038 0.04 6010
TRIP BLANK Ethylbenzene ND < wuwgl 0.077 5 8021
TRIP BLANK Toluene ND < ugl 0.125 5 8021
TRIP BLANK Xylene (total) ND < ugl 0233 10 8021
TRIP BLANK Benzene ND < ugl 0.054 5 8021
Arkansas City E-3 TO00O7SGS
65541.2010
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VALIDATA

Chemical Services, Inc.

4070 Balleycastie Lane, Duluth, GA 30097

(770) 232-0130
(770) 232-5082 (Fax)
www.datavalidator.com

DATA VALIDATION SUMMARY

REPORT

COMPANY: Black and Veatch

SITE NAME: Westar Energy/Arkansas City

TASK ORDER #: -65541.2010(P.0.)

CONTRACTED LAB: Gulf Coast Analytical Laboratories, Inc.

QA/QC LEVEL: EPA Level IV

EPA SOW/METHOD: EPA 1990 SOW

VALIDATION GUIDELINES: USEPA Contract Laboratory Program National Functional

‘ Guidelines for Organic Dala Review, 1999; USEPA Contract

Laboratory Program National Functional Guidelines for
Inorganic Data Review, 1999.

SAMPLE MATRICES: Soil and Water

TYPES OF ANALYSES: Benzene, Toluene, Ethylbenzene, Xylene (BTEX),
Polynuclear Aromatic Hydrocarbons (PAH), Total Arsenic,
Dissolved Arsenic, Total Cyanide, Free Cyanide

SAMPLING DATE: June 29,2004

SDG NUMBER: 204070204 (Workorder Number)

Client Sample #
ACSP23S01P

ACSP23S01MS
ACSP23S01IMSD
ACSP24S01P
ACSP25S01P
ACSP25501D
ACSP31S01P
ACSP34S01P
'ACSP34S01PMS
ACSP34S01PMSD
ACMWS5WO1P
ACMWS5WO01D
ACMW2WO1P
ACMWI1WO1P
ACMW3WO01P
ACMW3WOIMS
ACMW3W0IMSD

otal {\rsenic

Lab Sample # Matrix BTEX PAH T
20407020401 Soil X X

20407020402 - Soil X X

20407020403 Soil X X

20407020404 Soil X X

20407020405 Soil X X

20407020406 Soil X X

20407020407 Soil X X

20407020408 Soil X X

179724 Soil X

179725 Soil X

20407020409 Water X X - X
20407020410 Water X X X
20407020411 Water X X X
20407020412 Water X X X
20407020413 Water X X X
20407020414 Water X X X
20407020415 Water X X



Client Sample #
ACMW3WO01DUP

TRIP BLANK

Client Sample #
ACMWS5WO1P

ACMW3SW01D
ACMW2WO1P
ACMWIWO1P
ACMW3WO1P
ACMW3WO0IMS
ACMW3WO01DUP

Client Sample #
ACMW5WO1P

ACMWS5WO01D
ACMW2WO1P
ACMWIWO1P
ACMW3WO01P
ACMW3WO0IMS
ACMW3W01DUP

DATA REVIEWERS:

RELEASE SIGNATURE:

Lab Sample #
20407020416

20407020424

Lab Sample #
20407020409

20407020410
20407020411
20407020412
20407020413
20407020414
20407020416

Lab Sample #
20407020417

20407020418
20407020419
20407020420
20407020421

20407020422 -

20407020423

Matrix
Water
Water

Matrix
Water
Water
Water
Water
Water
‘Water
Water

Matrix
Water

Water |

Water
Water
Water
Water
Water

BTEX PAH

X

Total Cyanide

PR b b S

Dissolved Arsenic

R Nk

Timoth orris;kfogan Mga B. Beasley
e o\%

Total Arsenic
X

Free Cyanide

P e R ke
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Data Qualifier Definitions

The associated numerical value is an estimated quantity.

The data are unusable (the compound/analyte may or may not be
present). Resampling and reanalysis are necessary for verification.

The compound/analyte was analyzed for, but not detected. The -
associated numerical value is the sample quantitation limit.

The compound/analyte was analyzed for, but not detected. The sample
quantitation limit is an estimated quantity.



DATA VALIDATION SUMMARY

GCAL, Inc. - 204070204 Organics and Inorganics

SAMPLES: ACSP23801P, AC

SP23S01MS, ACSP23S01MSD, ACSP24S01P, ACSP25501P,

ACSP25801D, ACSP31S01P, ACMWS5WOIP, ACMW5WO01D, ACMW2WO1P,
ACMWIW01P, ACMW3W(01P, ACMW3IW01MS, ACMW3W0IMSD

BENZENE, TOLUENE, ETH YLBENZENE, XYLENES (BTEX)

SUMMARY

BTEX analyses were performed using SW-846 Method 8021.

All laboratory data were acceptable with qualification.

MAJOR ISSUES

There were 1o major problems observed in this fraction of the SDG.

MINOR ISSUES

1) Holding Times:

All Holding Time criteria were met. No action was required.

IL) Instrument Performance:

All Instrument Performance criteria were met. No action was taken.

) Calibration:

All Initial and Continuing Calibration criteria were met. No action was

Tv.) Blanks:

required.

There were no detections in the method and trip blanks for this SDG. No action was required.

V.)  Surmogate Recoveries:

Samples ACSP34S01P, ACSP34801PMS, and ACSP34501PMSD had surrogate recoveries (251%, 239%

and 267% repectively
flagged as estimated (J).

) which exceed the QC limits of 47% to 149%. All associated positive data were



VL) Laboratory Control Samples (LCS):

Three LCSs were analyzed for this SDG. All LCS Recovery criteria were met. No action was required.

VIL) Matrix Spike / Matrix Spike Duplicate (MS / MSD):

MS / MSD analyses (samples ACSP23S01MS, ACSP23S01MSD, ACSP34S01PMS, ACSP34S01PMSD,
ACMW3W0IMS AND ACMW2WO0IMSD) were associated with this fraction of the SDG. All MS /
MSD criteria were met. No action was required. .

VIIL) Field Duplicates:

Two sets of field duplicate samples were submitted for analysis (ACSP25S01P/ ACSP25S01D and
ACMW5W01P/ACMW5WOID). Only the set (ACSP25S01P/ ACSP25S01D) was calculable in this
SDG. The calculable Relative Percent Differences (RPDs) were:

Compound ACSP25S01P ACSP25S01D RPD
benzene 13.1 ug/kg 8.5 ug/kg 43%
toluene 13.4 ug/kg » 6.4 ug/kg 71%

One RPD exceeded the 60% QC limit for soil samples. Data qualification based on field duplicate

criteria was not required. No action was taken.

iX.) Internal Standards Performance (ISTD):

“All ISTD critefia were met. No action was required.
X)) TCL Compound Identification:

All TCL Compound Identification criteria were met. No action was taken.

X1) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): |
All CRQL criteria were met. No action was required.

X1.) Tentatively Identified Compounds (TICs):

TIC data were not required for this SDG. No action was required.

XIII.) System Performance:

All System Performance criteria were met. No action was taken.

POLYNUCLEAR AROMATIC H YDROCARBONS (PAH)

SUMMARY



PAH analyses were performed using SW-846 Method 8310.

All laboratory data were acceptable without qualification.

MAJOR ISSUES |

There were no major problems observed in this fraction o.f the SDG.
MINOR ISSUES

1) Holding Times:

All Holding Time criteria wére met. No action was required.

1) Instrument Performance:

All Instrument Performance criteria were met. No action was required.
1) Calibration:

Initial Calibration:

All Initial Calibration criteria were met. No action was required.
Continuing Calibration:

The Percent Difference (%D) for pyrene at 18.3% in the continuing calibration verification sample
analyzed on July 14, 2004 at 12:38 on instrument HPLC1 exceeded the QC limit of 15%. There

were no associated SDG samples, no action was taken.

IV.) Blanks:

There were no detections in the method blanks. No action was necessary.

Tentatively Idenﬁﬁed Compounds (TIC):

TIC data were not included in this SDG. No action was required.

V) Surrogate Recoveries:

The surrogates were diluted out of samples ACSP23S01P, ACSP23S01MS, ACSP23S01MSD,
ACSP31S01P, and ACSP34S01P. No action was necessary.

V1) Laboratory Control Samples (LCS):

Two LCS/LCD pairs were analyzed in this fraction of the SDG. The soil LCS/LCD pair had 2 Relative
Percent Differences ( RPDs) exceed the QC limit. All water LCS criteria were met. Data qualification
based on LCS criteria was not required. No action was taken.

3
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“VIL) Matrix Spike / Matrix Spike Duplicate (MS / MSD):

il SDG sample ACSP23S01P. Five Relative Percent
Recoveries (%Rs) were outside the QC limits. Data
quired for this fraction of the SDG. No action was

MS / MSD analyses were performed on so

Differences (RPDs) and thirty-one Percent
qualification based on MS / MSD criteria were not re

taken.

" VIN) Field Duplicates:

One field duplicate sample set (

ACSP25S01P/ACSP25S01D) was analyzed in the soil fraction in this
SDG. The calculable Relative Percent Differences (RPDs) were: ,

Compound ACSP25S01P ACSP25801D RPD
benzo(a)anthracene 7.65 ug/L 15.4 ug/L 67 %
benzo(a)pyrene 5.75 ug/L 19.0 ug/L 107%

The RPDs for two compounds exceeded the 60% QC limit for soil samples. Data qualification based
on field duplicate criteria was not required. The water fraction field duplicate set
(ACMWSWO]P/ACMWSWOID) had no calculable RPDs. No action was taken.

X.) TCL Compound.ldentiﬁcation:

All TCL Compound Identification criteria were met. No action was taken.

X) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL):
All CRQL criteria were met. No action was required. "

X1) System Performance:

All System Performance criteria were met. No action was taken.

TOTAL AND DISSOL VED ARSENIC

SUMMARY

Total and Dissolved Arsenic analyses were performed using SW-846 Method 6010B.

- All laboratory data were acceptable without qualifications.

MAJOR ISSUES

There were no major problems observed for this fraction of the SDG.

MINOR ISSUES

L) Holding Times:



i
i
i

All Holding Time criteria were met. No action was taken.

IL) Calibration:

All Initial and Continuing Calibration criteria were met. No action was taken.

) Blanks:

There were no detections in the blanks associated with this fraction of the SDG. No action was

required.
V) ICP Interference Check Sample Results:

All Interference Percent Recovery criteria were met. There were no interferences observed in the

Interference Check Solution. No action was required.

v.)  ICP Serial Dilution Analysis:
All Serial Dilution Analysis criteria were met. No action was required
V1) Laboratory Control Samples (LCS):

All LCS Recovery criteria were met. No action was necessary.

VII) Duplicate Sample Analysis:
All Duplicate Sample Analysis criteria were met.
VII) Matrix Spike / Matrix Spike Duplicate (MS / MSD): -

All Matrix Spike/Matrix Spike Duplicate criteria were met. No action was required

IX.) Field Duplicates:

The water fraction field duplicate set (ACMW SWO1P/ACMWSWO1D) had no calculable results. No

action was required.
X)) Sample Result, Calculation/Transcription Verification:
All criteria were met. No action was taken.

X1)  Quarterly Verification of Instrumental Parameters:

Quarterly Verification data were not submitted for this SDG. No action was taken.



TOTAL AND FREE CYANIDE

SUMMARY

The analyses for Total and Free Cyanide were performed using EPA Method 335.3.

~ All laboratory data were acceptable with qualification.

MAJOR ISSUES

No major problems were observed in this fraction of the SDG.

MINOR ISSUES
L) Holding Times:

All Holding Time criteria were met. No action was taken.

I1) Calibration:

All Calibration criteria were met. No action was required

M.) Blanks:
All Method Blank criteria were met. No action was required.

IV) Laboratory Control Samples (LCS):

One LCS sample was analyzed in this fraction of the SDG. All LCS criteria were met. No action
was necessary.

V.)  Matrix Spike / Matrix Spike Duplicate (MS / MSD):

Batch MS analyses were analyzed for this SDG fraction. No form ones were provided for the MS.
MS was evaluated based on the bench sheets provided. All MS criteria were met. No action was

required.
V1) Field Duplicates:

There was one set of field duplicate samples (ACMW5WO01P/ACMWS5WO1D) for this fraction of the
SDG.- Field duplicate samples were estimated due to exceedance of the liner range of the calibration

curve. Results were not compared. No action was taken.
VIL) Sample Result, Calculation/Transcription Verification:

Samples ACMWSWO1P and ACMWSWOID results exceeded the upper limit of the calibration curve.
Both samples were qualified as estimated (J) . The duplicate sample met criteria, however a form one

was not provided.



%ﬁl‘r Enengy.

October 6, 2004

Mr. John Cook

Kansas Department of Health and Environment
Charles curtis State Office Building

1000 SW Jackson, Suite 410

Topeka, KS 66612

Re:  Addendum No. 1 to the Remedial Investigation Report
For the Arkansas City Manufactured Gas Site

Dear Mr. Cook,

As referenced by your letter dated May 12, 2004, Westar Energy has coordinated
additional characterizations of the above site in the summer of 2004. Enclosed for your
review are two signed and sealed copies of the Addendum No. 1 to the Remedial
Investigation Report for the Arkansas city manufactured gas plant (MGP) site.

As referenced in Section 6.3 of the report, Westar Energy is requesting that KDHE
authorize the preparation of a Corrective Action Decision (CAD) without the completion
of a feasibility study. The CAD should consist of ground water monitoring at the site. If
this decision is received before March, 2005, ground water monitoring of this site could
be concurrent with the ground water monitoring at the Newton MGP site.

If you have any additional questions or concerns about the report, please feel free to
contact me at 785-375-1548 or by e-mail at tom_brown@wr.com. If necessary, I can
coordinate any additional requests with a representative from Black & Veatch.

Sincerely,

gk

Tom Brown P.E.

OCT 0 7 2004

Cc: B. Eastman, 2™ and Jackson, file IV = 30.702 ENVIROu:

122 SW 2nd St / PO. Box 889 / Topeka, Kansas 66601-0859
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