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Nearman Creek Bottom Ash Pond ASD Revision 0 Introduction and Background Information

1.0 INTRODUCTION AND BACKGROUND INFORMATION

This Alternate Source Demonstration (ASD) Report (Report) was prepared by Burns & McDonnell
Engineering Company, Inc. (Burns & McDonnell) on behalf of Kansas City Board of Public Utilities
(BPU) to present the results of an alternate source investigation performed under the United States
Environmental Protection Agency’s (USEPA’s) Hazardous and Solid Waste Management System,;
Disposal of Coal Combustion Residuals (CCR) from Electric Utilities; Final Rule, 40 Code of Federal
Regulations (CFR) Part 257, dated April 17, 2015 (USEPA, 2015) (Final CCR Rule) at the existing utility
bottom ash pond (hereinafter referred to as the “Bottom Ash Pond”) located at BPU’s Nearman Creek

Power Station (Nearman Creek or Site).

This Report has been prepared to provide a summary of groundwater data collected as part of the alternate
source investigation in conjunction with routine monitoring network data collected from 2015 through
2018, and to document that statistically significant increases (SSI’s) over background levels for arsenic

are resultant from the natural variation of groundwater quality in proximity to the Bottom Ash Pond.

Routine groundwater monitoring activities are conducted in accordance with the Groundwater Monitoring
Plan for the Nearman Creek Power Station Bottom Ash Pond (Burns & McDonnell, 2016a) (Groundwater
Monitoring Program) and the Sampling and Analysis Plan for the Nearman Creek Power Station Bottom
Ash Pond (Burns & McDonnell, 2016b). The Bottom Ash Pond groundwater monitoring network is
presented in Figure 1-1. Included within Figure 1-1, are monitoring wells installed as part of assessment

monitoring activities and to support the ASD.

1.1 Recent Groundwater Monitoring Activities

BPU initiated assessment monitoring activities for the Bottom Ash Pond in March 2018. Per 40 CFR
§257.95(b), each of the monitoring wells included in the Bottom Ash Pond monitoring well network were
sampled for the full list of 40 CFR Part 257 Appendix IV parameters in March of 2018, within 90 days of
triggering the assessment monitoring program. In June 2018, the Bottom Ash Pond monitoring wells
were resampled for 40 CFR Part 257 Appendix III parameters and those Appendix IV parameters that
were detected during March 2018 monitoring (herein referred to as the “reduced Appendix IV list”).

Groundwater protection standards (GWPS) were established in September 2018 in accordance with
§257.95(h) for Appendix IV constituents that were detected in one or more monitoring wells from the
March 2018 sampling event in accordance with §257.95(b). When establishing GWPSs, background
concentrations were compared to maximum concentration limits (MCLs) and the concentrations

presented for lithium and molybdenum in §257.95(h)(2). Background limits were generated using
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Nearman Creek Bottom Ash Pond ASD Revision 0 Introduction and Background Information

prediction interval analysis consistent with §257.93(f)(3). The prediction interval assessment was
performed using historic data from upgradient monitoring wells MW-3 and MW-4 as the background
dataset. As presented on Table 1-1, background concentrations were compared to the levels identified in

§257.95(h)(1) or §257.95(h)(2) and the higher of the two values was selected as the GWPS.

Table 1-2 presents the results of the June 2018 groundwater monitoring event and compares detected
constituents to their respective GWPS and background concentrations. The June 2018 sampling event
conducted at the Bottom Ash Pond was performed per the requirements presented in §257.95(d)(1). As
presented on Table 1-2, arsenic was detected at a concentration above the GWPS in samples collected
from monitoring wells MW-8A and MW-10. None of the other Appendix IV constituents were detected at

concentrations above their respective GWPS.

Three groundwater monitoring wells (MW-13, MW-14, and MW-15) were installed in September 2018 at
the locations presented on Figure 1-1 to assess the extent of arsenic at concentrations above the GWPS of
0.010 milligrams per liter (mg/L) in groundwater. Prior to installing these wells, a subsurface
investigation was performed using a hydraulic profiling tool (HPT) and electrical conductance (EC) tool
to assess the lithology present downgradient of the site. The HPT/EC survey results supported the
placement of MW-13, MW-14, and MW-15 at locations that are hydraulically connected to the rest of the
groundwater monitoring network and which were believed to be down-gradient and cross-gradient of the
pond. On October 1, 2018, the three newly installed monitoring wells were sampled along with existing
well network for 40 CFR Part 257 Appendix III parameters and the reduced Appendix IV list. This event
also served as the second assessment monitoring event performed in 2018, the results of which are
summarized on Table 1-3. As presented on Table 1-3, arsenic was detected in October 2018 at a
concentration above the GWPS in samples collected from monitoring wells MW-10, and MW-13.
Monitoring well locations are shown on Figure 1-1 and drill logs for MW-13, MW-14, and MW-15 are
provided in Appendix A.

Based on review of historical groundwater gradients near the Bottom Ash Pond and the October 2018 and
November 2018 potentiometric surface maps, presented as Figures 1-2 through 1-4, MW-13 is believed to
be either upgradient or cross gradient of the Bottom Ash Pond. Groundwater elevation data for well

gauging events performed in October and December of 2018 are presented on Tables 1-4 through 1-6.

1.2  Alternate Source Investigation Activities
Following review of the October 2018 monitoring event results and potentiometric surface information,

Burns & McDonnell, on behalf of BPU, notified the Kansas Department of Health and Environment
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Nearman Creek Bottom Ash Pond ASD Revision 0 Introduction and Background Information

(KDHE) of BPU’s intent to conduct an alternate source investigation. KDHE concurred with BPU's
approach of conducting an alternate source investigation based on the documented presence of naturally
occurring arsenic in Kansas soils and groundwater. The notification to KDHE and KDHE’s concurrence

letter are included as Appendix B.

In October 2018, eight direct push borings were advanced in general proximity to the Bottom Ash Pond
to assess the range of naturally occurring arsenic concentrations within the unconsolidated aquifer and aid
in the placement of a one or more permanent monitoring wells for sampling via low-flow sampling
techniques. Direct push boring locations are presented in Figure 1-5. Prior to collecting direct-push
groundwater samples, soils were sampled using dual-tube sampling techniques and logged by a Geologist
to assess the soil characteristics and to identify groundwater sampling horizons at each location.
Groundwater samples were then collected by advancing a direct push rod equipped with a drop-screen
sampling device to depths between 20 and 30 below ground surface (bgs). A groundwater sample was
collected at each direct push boring location using an inertia pump. Samples were field-filtered and
submitted to the project laboratory for the analysis of dissolved arsenic under standard chain of custody
procedures. The resulting boreholes were abandoned by backfilling with bentonite chips to 1.0 ft bgs.
The remainder of the borehole was allowed to collapse or was filled with material matching the
surrounding grade. Direct push boring logs are provided in Appendix C. The Bottom Ash Pond well
network was also gauged in conjunction with the direct-push event and the resulting potentiometric

surface is presented on Figure 1-3.

Table 1-3 presents the results of the October 2018 direct push sampling event. As presented on Table 1-3,
dissolved arsenic was detected at a concentration above the GWPS in samples collected from DPGW-1

and DPGW-5.

Monitoring Well MW-16 was installed in November 2018 in proximity to DPGW-5 to support the
collection of groundwater samples for total arsenic using low flow sampling procedures consistent with
the Final Rule. This location was selected to better represent the full range of naturally occurring
background conditions at locations upgradient of the Bottom Ash Pond and to provide data for use in
statistical assessment. Monitoring Wells MW-2A, MW-3, MW-4, MW-8A, MW-10, MW-13, MW-14,
MW-15, and MW-16 were sampled in November 2018 for laboratory analysis of total and dissolved
arsenic. As presented on Table 1-3, total arsenic was detected at a concentration above the GWPS in
samples collected from MW-8A, MW-13, and MW-16. Monitoring well locations are shown on Figure 1-
1 with MW-16 drill log provided in Appendix D. Based on review of groundwater gradients near the

KCBPU 1-3 Burns & McDonnell
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Bottom Ash Pond and the November 2018 potentiometric surface map, presented as Figure 1-4, MW-16
is upgradient of the Bottom Ash Pond.

KCBPU 1-4 Burns & McDonnell
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2.0 ALTERNATE SOURCE DEMONSTRATION

Per 40 CFR §257.94.(e)(2), an owner or operator may demonstrate that a source other than the CCR unit
caused the statistically significant increase over background levels for a constituent or that the statistically
significant increase resulted from natural variation in groundwater quality. USEPA’s Solid Waste
Disposal Facility Criteria Technical Manual, Subpart E (EPA530-R-93-017, November 1993) states that
an ASD shall document that:

+* An alternative source exists.

+» Hydraulic connection exists between the alternative source and the groundwater monitoring

well(s) with the significant increase.

¢ Constituent(s) are present at the alternative source or along the flow path from the alternative

source prior to possible release from the [CCR] unit.

+» The relative concentration and distribution of constituents in the zone of contamination are more
strongly linked to the alternative source than to the [CCR] unit when the fate and transport

characteristics of the constituents are considered.

% The concentration observed in groundwater could not have resulted from the [CCR] unit given
the waste constituents and concentrations in the [CCR] unit impoundment water that is in contact

with CCR, and site hydrogeologic conditions.

¢ The data supporting conclusions regarding the alternative source are historically consistent with

hydrogeologic conditions and findings of the monitoring program.
2.1 Hydrogeologic Setting

211 Local Hydrogeology

The hydrogeology beneath the Bottom Ash Pond is characterized by a single groundwater aquifer
comprised of the Missouri River Alluvium (Miller and Vandike, 1997). The Missouri River alluvium
receives recharge from four sources: infiltration from the Missouri River, bedrock adjacent to and
underlying the alluvium, precipitation falling upon the floodplain, and downward leakage of water from
streams, other than the Missouri River, flowing across the alluvium. In areas where surficial materials are

sandy and permeable, the amount of recharge water is significant. Where there is a clay or silt overlying
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the more permeable deposits, the recharge is less. The typical geologic sequences encountered beneath the

Site in the alluvial aquifer includes the following (from top to bottom):
e Alluvial silt with some sand and little clay
e Alluvial sand — fine to medium grain, loose, and poorly graded

2.2 Groundwater Occurrence and Flow

The uppermost water bearing zone lies within the thick sand deposits of the alluvial aquifer and is
considered to be unconfined. Groundwater depth measurements were collected from the wells presented
on Figure 1-1 on October 1, 2018, October 31, 2018, and November 19, 2018 and are summarized in
Tables 1-4 through 1-6, respectively. Potentiometric surface maps (Figures 1-2 through 1-4) were
prepared using this data and present hydraulic gradients and the general direction of groundwater flow
near the Bottom Ash Pond. Figures 1-2 through 1-4 indicate that the direction of groundwater flow
beneath the Site is generally to the west-northwest. This is consistent with historical groundwater
monitoring activities that show fluctuations in groundwater flow ranging from west-northwest to north-

northwest.

Historical groundwater gradients present at the Site and the piezometric surface contours presented on
Figures 1-2 through 1-4 indicate that the direction of groundwater flow is predominantly controlled by the
presences of horizontal collector wells (HCW)-1 and HCW-2 and the Missouri River elevation. While
river stage can affect the direction of groundwater flow at locations near the Bottom Ash Pond during
periods of pronounced high water elevations, fluctuations from the predominant north-westerly flow

pattern are short lived.

2.21 Hydraulic Connectivity and Position of MW-13 and MW-16

Based on review of drill logs and direct sensing (HPT/EC) profiles, the upper unconsolidated water-
bearing units consists predominately of alluvial sands and silt with relatively high hydraulic conductivity.
These water-bearing units have been observed across the site and are believed to be in hydraulic
connection at locations near the Bottom Ash Pond. All the monitoring wells presented in Figure 1-1 and
used as part of the Bottom Ash Pond groundwater monitoring program and this ASD are screened within
these upper water-bearing units and are expected to be in hydraulic connection with one another. As
presented on Figures 1-2 through 1-4, monitoring well MW-13 is upgradient or cross-gradient of the
Bottom Ash Pond and monitoring well MW-16 is upgradient of the Bottom Ash Pond. As a result, it can
be concluded that the arsenic detected in samples from these monitoring wells did not originate from the

Bottom Ash Pond.
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2.2.2 Potential for a Release of Arsenic from the Bottom Ash Pond

Bottom Ash Pond surface water samples were collected during select background groundwater
monitoring events conducted from 2015 and 2016 for the analysis of 40 CFR Part 257 Appendix III and
IV parameters. The Bottom Ash Pond surface water is in contact with CCR and was historically utilized
to transport (sluice) CCR into the Bottom Ash Pond as part of a closed loop bottom ash handling system.
The results of the Bottom Ash Pond surface water sampling events are presented on Table 2-1. As
presented on Table 2-1, total arsenic was either not detected or detected at concentrations well below the
GWPS. Based upon a review of the data presented in Table 2-1, the arsenic concentrations observed in
MW-8A and MW-10 are not believed to be resultant from the CCR unit given the observed arsenic

concentrations in the Bottom Ash Pond surface water samples.

2.3 Natural Variation in Groundwater Quality

As provided in Table 1-1, the Bottom Ash Pond’s historical arsenic background concentration of 0.00269
mg/L was determined utilizing interwell prediction limits and sample data collected from October 2015
through June 2018 at upgradient monitoring wells MW-3 and MW-4. Since MW-16 is also located
upgradient of the Bottom Ash Pond and provides additional information on the full range of naturally
occurring arsenic in the upper portions of the aquifer, it is appropriate to include this location in the
development of site-specific background concentration for arsenic at the Bottom Ash Pond. When the
total arsenic concentration observed at MW-16 is included in an interwell prediction limit assessment, the
background concentration for arsenic was determined to be 0.035 mg/L utilizing data from October 2015
through November 2018 at upgradient wells MW-16, MW-3, and MW-4. A Sanitas ™ output for this

statistical evaluation is included in Appendix E.

With the exception of MW-16, concentrations of arsenic observed throughout the CCR Groundwater
Monitoring Program do not exceed the calculated background limit of 0.035 mg/L. This along with the
gradients presented on Figures 1-2 through 1-4 indicate that arsenic observed in the upper portion of the
aquifer is more strongly linked to the natural variation in groundwater quality than to the Bottom Ash

Pond.

2.4 Results Summary
Per USEPA’s Solid Waste Disposal Facility Criteria Technical Manual, Subpart E (EPA530-R-93-017,
November 1993), this ASD has documented that:

% An alternative source exists. Monitoring well MW-16 has arsenic present at three times the

GWPS established for the bottom ash pond (0.010 mg/L). The arsenic observed in samples

KCBPU 2-3 Burns & McDonnell
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collected from MW-16 is believed to be naturally occurring and representative of background
conditions. The highest concentration of arsenic in groundwater was observed at MW-16, which

is approximately 1,500 ft upgradient of the Bottom Ash Pond.

Hydraulic connection exists between the alternative source and the groundwater monitoring

well(s) with the significant increase. The alluvial aquifer is consistent across the Site. The

established monitoring well network and newly installed monitoring wells at the Site are all
screened within the same hydrostratigraphic zone of the alluvial aquifer and are all considered to

be hydraulically connected.

Constituent(s) are present at the alternative source or along the flow path from the alternative

source prior to possible release from the [CCR] unit. The highest concentration of arsenic in

groundwater was observed at MW-16, which is upgradient of the Bottom Ash Pond.

The relative concentration and distribution of constituents in the zone of contamination are more

strongly linked to the alternative source than to the [CCR] unit when the fate and transport

characteristics of the constituents are considered. The highest concentration of arsenic in

groundwater was observed at MW-16, which is upgradient of the Bottom Ash Pond.

The concentration observed in groundwater could not have resulted from the [CCR] unit given

the waste constituents and concentrations in the [CCR] unit leachate and wastes, and site

hydrogeologic conditions. Arsenic present in the surface water samples collected from the

Bottom Ash Pond is more than an order of magnitude lower than the concentration present at

MW-16, which is upgradient of the Bottom Ash Pond.

The data supporting conclusions regarding the alternative source are historically consistent with

hydrogeologic conditions and findings of the monitoring program. See Section 2.5.

Concluding Remarks

As presented in prior sections of this Report, groundwater data collected as part of the alternate source

investigation was compared with routine monitoring network data collected from 2015 through 2018. The

data presented herein supports the conclusion that the uppermost groundwater zone within the alluvial

aquifer is hydraulically connected across the Site and the highest concentration of arsenic observed at the

Site is present upgradient of the Bottom Ash Pond at MW-16. Therefore, based on the findings presented

in this Report, the detections of arsenic in proximity to the Bottom Ash Pond are believed to be from the

natural variation in background groundwater quality that is present at the Site.

KCBPU
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3.0 REPORT LIMITATIONS

This document has been prepared in accordance with generally accepted environmental engineering and
geologic practices for groundwater quality monitoring and reporting. Conclusions contained herein are
BMcD's interpretation of readily available data and constitute a professional opinion based on said

data. No other warranty, express or implied, is made as to the information included in this document. In
the event that others make conclusions and recommendations based on data contained herein, such

conclusions and recommendations are the responsibility of others.

BMcD has exercised reasonable skill, care, and diligence in preparation of this report in accordance with
customarily accepted standards of good professional practice in effect at the time this report was
prepared. Special risks are inherently associated with the characterization and description of groundwater
quality, including, but not limited to: groundwater occurrence, groundwater contaminant concentrations,
site geology and site hydrogeology. Even a comprehensive groundwater assessment and/or monitoring
program using appropriate equipment, implemented by experienced personnel under the direction of
trained professionals may fail to detect certain conditions. Therefore, such conditions may not be
identified in this report. For similar reasons, conditions inferred to exist between sampling points might

differ significantly from the conditions that actually exist.

Changes in subsurface conditions can be influenced by many factors. These factors include but are not
limited to: management of surrounding areas, off-site contaminant sources, seasonal rainfall fluctuations,
changes in drainage conditions in and around the site, changes in contaminant source area and
composition, groundwater occurrence, and biodegradation. Over time, actual conditions discovered
through sampling are subject to variation because of natural occurrences and/or man-made intervention

on or near the site.
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Table 1-1

Summary of Groundwater Protection Standards

Kansas City Board of Public Utilities

Nearman Creek Power Station Bottom Ash Pond

. Groundwater
A:::earr‘::t(elrv Units Background* MCL §25gr.i22|('iha)(2) Protection
Standard
Arsenic mg/L 0.00269 0.010 - 0.010
Barium mg/L 0.182 2 - 2
Fluoride mg/L 0.1836 4 - 4
Lithium mg/L 0.06023 - 0.040 0.06023
Molybdenum mg/L 0.005 - 0.100 0.100
Combined Radium 226 and 228 pCi/L 2.611* 5 -- 5

Notes:

*Background concentrations were determined utilizing interwell prediction limits. Upgradient wells MW-3 and MW-4 were used to
determine these background concentrations. This included data from October 2015 through June 2018.

**Combined radium is reported with an associated range. However, this range cannot be incorporated into statistical calculations as it
varies per result and is not a standard value. Therefore, to maintain consistency in reporting these results, the reported laboratory
concentration was used for the statistical analyses.

mg/L - milligrams per Liter

pCi/L - picocuries per Liter

MCL - Maximum Contaminant Level

lof1l




Summary of June 2018 Results

Table 1-2

Kansas City Board of Public Utilities
Nearman Creek Power Station Bottom Ash Pond

Sample Location| Calculated GWPS? MW-2A MW-3 MW-4 MW-8A DUP-1 MW-10
Sample Date| Background' 6/4/2018 6/4/2018 6/4/2018 6/4/2018 6/4/2018 6/4/2018
Lab ID L999032-01 | L999032-02 | L999032-03 | L999032-04 | L999032-06 | L999032-05
Analytical Method Analyte Unit Duplicate Pair
Appendix lll - Detection Monitoring
6010B Boron mg/L 0.272 - 0.2U 0.212 02U 244 247 1.5
6010B Calcium mg/L 228.5 - 156 215 21401V 129 129 168
9056MOD Chloride mg/L 12.1 - 4.34 5.74 3.59 257 255 19.6
9056MOD Fluoride mg/L 0.1836 - 0.274 J+ 0.173 J+ 0.156 J+ 0.453 J+ 0.441 J+ 0.235 J+
9040C pH su 6.34 - 7.05J 6.94J 6.93J 6.97 J 6.98 J 6.94J
In Situ pH su 6.56 - 6.81 7.18 6.94 6.86 6.86 6.61
9056MOD Sulfate mg/L 150 - 53.8 137 116 353 360 214
2540 C-2011 Total Dissolved Solids mg/L 852.6 - 537 788 741 853 881 748
Detected Appendix IV - Assessment Monitoring3
6020 Arsenic mg/L 0.00269 0.010 0.002 U 0.002 U 0.002 U 0.0204 0.0195 0.0126
6010B Barium mg/L 0.182 2 0.147 0.159 0.134 0.0559 0.0548 0.107
9056MOD Fluoride mg/L 0.1836 4 0.274 J+ 0.173 J+ 0.156 J+ 0.453 J+ 0.441 J+ 0.235 J+
6010B Lithium mg/L 0.06023 0.06023 0.0352 0.0606 0.051 0.0262 0.031 0.0445
6010B Molybdenum mg/L 0.005 0.100 0.005 U 0.005 U 0.005 U 0.00865 0.00876 0.005 U
Calculated 904/903.1 Radium 226/228 Combined pCi/L 2.611 5 1.64 1.62 0.876 1.61 1.54 1.18

Notes

1 - Background concentrations were determined utilizing interwell prediction limits. Upgradient wells MW-3 and MW-4 were used to determine these background concentrations. This included
data ranging from October 2015 through June 2018.

2 - GWPSs were developed in accordance with §257.95(h).

3 - Samples were analyzed for Appendix IV parameters which were detected at one or more monitoring wells during the sampling event conducted in accordance with §257.95(b).

BOLD and SHADED

GWPS - Groundwater Protection Standard

J - qualified as estimated during data validation

J+ - qualified as estimated, biased high, during data validation

mg/l - milligram per liter

pCi/L - picocurie per liter

su - standard unit

U - Non Detect at the identified concentration

V = The sample concentration is too high to evaluate accurate spike recoveries

1 0of 1

Parameter was detected in well(s) located downgradient of the Bottom Ash Pond at a concentration greater than the GWPS.




Table 1-3

Summary of Groundwater Results

October & November 2018 Sampling Events

Kansas City Board of Public Utilities
Nearman Creek Power Station Bottom Ash Pond

Groundwater Sampling Event - October 1 - 3, 2018

Sample Identification:| GWPS MW-2A MW-3 Mw-4 MW-8A MW-10 DUP-1
Date(s) Sampled: 10/1 & 10/3/2018 10/2/2018 10/2/2018 10/1 & 10/3/2018 10/1 & 10/3/2018 10/3/2018
Data Package(s): L1031071-01/10 & | L1031071-02/11 & | L1031071-03/12 & | L1031071-04/13 & | L1031071-05/14 & | L1031071-09/18 &
L1031413-06 11031413-01 L1031413-02 L1031413-07 L1031413-08 L1031413-09
Note(s): *Dup of MW-10
Analyte Unit
Dissolved Solids mg/l N/A 580 747 619 920 822 808
Chloride mg/| N/A 5.12 713 1.95 26.2 18.6 18.7
Fluoride mg/| 4 0.208 0.186 0177 0.394 0.219 0.217
Sulfate mg/| N/A 68.5 136 87 419 234 232
Arsenic, Total mg/| 0.01 0.00359 0.0021 0.002U 0.00278 0.0245 0.0241
Barium, Total mg/| 2 0.157 0.163 0.121 0.0602 0.129 0.128
Boron, Total mg/l N/A 0.2U 0.2U 0.2U 2.31 1.22 1.23
Calcium, Total mg/l N/A 163 207 176 122 179 179
Lithium, Total mg/| 0.06023 0.027 0.0481 0.0304 0.0174 0.0281 0.0286
Molybdenum, Total mg/l 0.1 0.005U 0.005U 0.005U 0.00967 0.005U 0.005U
pH su N/A 6.96 J 6.83J 6.91J 6.95J 6.98 J 6.96 J
Combined Radium pCi/l 2.611 1.25J 0.555 J 0.186 J 0.589 J 0.35J 0.35
Sample Identification: GWPS MW-13 MW-14 MW-15
Date(s) Sampled: 10/1/2018 10/1/2018 10/1/2018
Data Package(s): L1031071-06/15 & | L1031071-07/16 & | L1031071-08/17 &
L1031413-03 L1031413-04 L1031413-05
Note(s):
Analyte Unit

Dissolved Solids mg/l N/A 542 839 505
Chloride mg/l N/A 19.5 21.5 16.4
Fluoride mg/l 4 0.38 0.208 0.462
Sulfate mg/l N/A 155 221 194
Arsenic, Total mg/l 0.01 0.0252 0.002 U 0.00482
Barium, Total mg/l 2 0.205 0.0765 0.107
Boron, Total mg/l N/A 0.2U 0.2U 0.2U
Calcium, Total mg/l N/A 95 200 78.3
Lithium, Total mg/| 0.06023 0.0296 0.0297 0.0428
Molybdenum, Total mg/l 0.1 0.005U 0.005U 0.005U
pH su N/A 71J 6.7J 7.45J
Combined Radium pCill 2.611 0.765 J 0.138 J 1.35J

Note 2: The radium results were presented in a separate data package than the other noted analytes. The first two noted laboratory numbers are the data package for all results except radium.
Radium results are presented in the second noted data package.

BOLD and SHADED

GWPS - Groundwater Protection Standard
J - Estiimated Value
mg/l - Milligrams per Liter
N/A - Not Applicable

su - Standard Units

lof2

U -Nondetect

|Parameter was detected in well(s) located downgradient of the Bottom Ash Pond or direct-push samples at a concentration greater than the GWPS.
pCi/l - picoCuries per Liter




Table 1-3

Summary of Groundwater Results

October & November 2018 Sampling Events

Kansas City Board of Public Utilities

Nearman Creek Power Station Bottom Ash Pond

Direct-Push Groundwater Sampling Event - October 29-30, 2018

Sample Identification:| GWPS DPGW-1/GW01 DPGW-DUP/GWO01 DPGW-2/GW01 DPGW-3/GW01 DPGW-4/GW01
Date(s) Sampled: 10/30/2018 10/30/2018 10/29/2018 10/30/2018 10/30/2018
Data Package(s): L1039637-04 L1039637-05 L1039637-01 L1039637-06 L1039637-09
Note(s): *(Dup of DPGW-1/GW01)
Analyte Unit
Arsenic, Dissolved mgn |, 0010 0.0258 0.0239 0.002 U 0.002 U 0.002 U
(Total arsenic)
Sample Identification:| GWPS DPGW-5/GW01 DPGW-6/GW01 DPGW-7/GW01 DPGW-8/GW01
Date(s) Sampled: 10/30/2018 10/30/2018 10/29/2018 10/29/2018
Data Package(s): L1039637-08 L1039637-07 L1039637-03 L1039637-02
Note(s):
Analyte Unit
Arsenic, Dissolved mgn |, 0010 0.0314 0.00273 0.002 U 0.002 U
(Total arsenic)
Alternative Source Invesigation Sampling Event - November 19-20, 2018
Sample Identification:| GWPS MW-2A MW-3 MW-4 MW-8A MW-10 DUP
Date(s) Sampled: 11/20/2018 11/20/2018 11/20/2018 11/20/2018 11/20/2018 11/20/2018
Data Package(s): L1046228-01 L1046228-02 L1046228-03 L1046228-04 L1046228-05 L1046228-10
Note(s): Dup of MW-10
Analyte Unit
Arsenic, Total mg/l 0.010 0.00324 0.002 U 0.002 U 0.0183 0.00789 0.00821
Arsenic, Dissolved mg/l *(Total arsenic) 0.0023 0.002 U 0.002 U 0.0146 0.00453 0.00472
Sample Identification: GWPS MW-13 MW-14 MW-15 MW-16
Date(s) Sampled: 11/19/2018 11/19/2018 11/19/2018 11/19/2018
Data Package(s): L1046228-06 L1046228-07 L1046228-08 L1046228-09
Note(s):
Analyte Unit
Arsenic, Total mg/l 0.010 0.024 0.002 U 0.00509 0.035
Arsenic, Dissolved mg/| *(Total arsenic) 0.0233 0.002 U 0.00535 0.0356

Bold and shaded indicates the noted GWPS was exceeded. Note that only a total arsenic GWPS was available for the arsenic screening.

Note 2: The radium results were presented in a separate data package than the other noted analytes. The first two noted laboratory numbers are the data package for all results except radium.

Radium results are presented in the second noted data package.

BOLD and SHADED

GWPS - Groundwater Protection Standard

|Parameter was detected in well(s) located downgradient of the Bottom Ash Pond or direct-push samples at a concentration greater than the GWPS.

pCi/l - picoCuries per Liter
su - Standard Units
U -Nondetect

J - Estiimated Value
mg/l - Milligrams per Liter
N/A - Not Applicable

20f2



Table 1-4

Monitoring Well Gauging Data - October 1, 2018
Kansas City Board of Public Utilities
Nearman Creek Power Station Bottom Ash Pond

Date Top of Casing | Total Depth | Measured Measured | Elevation of
Well Measured Elevation Constructed | Total Depth | Water Level | Water Level
(ft MSL) (ft bTOC) (ft bTOC) (ft bTOC) (ft MSL)
MW-2A | 10/1/2018 747.86 31.68 NM 14.32 733.54
MW-3 10/1/2018 750.44 34.7 NM 17.26 733.18
MW-4 10/1/2018 746.9 31.75 NM 14.03 732.87
MW-8A | 10/1/2018 750.1 35.17 NM 17.12 732.98
MW-10 | 10/1/2018 745.25 29.5 NM 11.92 733.33
MW-13 | 10/1/2018 747.81 33.48 NM 12.25 735.56
MW-14 | 10/1/2018 749.18 33.27 NM 15.65 733.53
MW-15 | 10/1/2018 752.88 32.7 NM 15.33 737.55
Notes:
ft - feet

ft bTOC - feet below top of casing
ft MSL - feet above mean sea level.
NM - Not Measured

10of1




Table 1-5

Monitoring Well Gauging Data - October 31, 2018
Kansas City Board of Public Utilities
Nearman Creek Power Station Bottom Ash Pond

Date Top of Casing | Total Depth | Measured Measured | Elevation of
Well Measured Elevation Constructed | Total Depth | Water Level | Water Level
(ft MSL) (ft bTOC) (ft bTOC) (ft bTOC) (ft MSL)
MW-2A | 10/31/2018 747.86 31.68 NM 14.26 733.60
MW-3 10/31/2018 750.44 34.7 NM 16.55 733.89
MW-4 10/31/2018 746.9 31.75 NM 13.05 733.85
MW-8A | 10/31/2018 750.1 35.17 NM 17.40 732.70
MW-10 | 10/31/2018 745.25 29.5 NM 12.20 733.05
MW-13 | 10/31/2018 747.81 33.48 NM 12.51 735.30
MW-14 | 10/31/2018 749.18 33.27 NM 20.05 729.13
MW-15 | 10/31/2018 752.88 32.7 NM 16.86 736.02
Notes:
ft - feet

ft bTOC - feet below top of casing
ft MSL - feet above mean sea level.
NM - Not Measured

10of1




Monitoring Well Gauging Data - November 19, 2018

Table 1-6

Kansas City Board of Public Utilities
Nearman Creek Power Station Bottom Ash Pond

Date g::i:; Total Depth | Measured Measured Elevation of
Well . Constructed | Total Depth | Water Level | Water Level
Measured | Elevation | = ¢\ riey | (ftbTOC) | (ftbTOC) (ft MSL)
(ft MSL)

MW-2A |11/19/2018| 747.86 31.68 NM 15.35 732.51
MW-3 |[11/19/2018 | 750.44 34.7 NM 17.63 732.81
MW-4 [ 11/19/2018 746.9 31.75 NM 14.17 732.73

MW-8A |11/19/2018 750.1 35.17 NM 18.58 731.52
MW-10 | 11/19/2018 | 745.25 29.5 NM 13.27 731.98
MW-13 | 11/19/2018 | 747.81 33.48 NM 13.64 734.17
MW-14 | 11/19/2018 | 749.18 33.27 NM 20.15 729.03
MW-15 | 11/19/2018 | 752.88 32.7 NM 18.41 734.47
MW-16 | 11/19/2018 | 748.43 32.51 NM 14.89 733.54

Notes:
ft - feet

ft bTOC - feet below top of casing
ft MSL - feet above mean sea level.
NM - Not Measured

10of1




Table 2-1

2015-2016 Bottom Ash Pond Arsenic Results

Kansas City Board of Public Utilities

Nearman Creek Power Station Bottom Ash Pond

Sample Location GWPS BA POND DUP-2 BA POND DUP-2 BA POND
Sample Date 10/30/2015 10/30/2015 1/27/2016 1/27/12016 4/27/2016
Lab ID L798087-09 L798087-11 L814632-06 L814632-08 L832453-06
L798090-06 L798090-08 390438006 390438008 20160407-06
Analytical Method Analyte Unit Duplicate Pair Duplicate Pair
6020 Arsenic mg/l 0.010 0.002 U 0.002 U 0.00224 0.00205 0.002 U
Sample Location GWPS BA POND DUP-2 BA POND DUP-2
Sample Date 7/25/2016 7/25/2016 10/27/2016 10/27/2016
Lab ID L849542-07 L849542-09 L868992-07 L868992-09
20160702-07 20160702-09 20161076-07 20161076-09
Analytical Method Analyte Unit Duplicate Pair Duplicate Pair
6020 Arsenic mg/l 0.010 0.00254 0.00245 0.00205 0.00213

Notes:
BA = Bottom Ash

mg/I = milligram per liter

U - Non Detect at the identified concentration

10of1
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APPENDIX B — KDHE NOTIFICATION AND CONCURRENCE LETTERS



BURNS\\MSDONNELL

October 12, 2018

Mr. Bill Bider

Director - Bureau of Waste Management
Kansas Department of Health & Environment
1000 SW Jackson, Suite 320

Topeka, Kansas 66612-1366

Re: Kansas City Board of Public Utilities
Nearman Creek Power Station Bottom Ash Pond
KDHE Permit No.413
Assessment Monitoring Notification - Alternate Source Demonstration

Dear Mr. Bider:

As indicated in Burns & McDonnell Engineering Company, Inc.’s (Burns & McDonnell’s) Notification
Regarding Groundwater Protection Standards letter dated October 12, 2018, arsenic has been detected at
three wells within the Bottom Ash Pond groundwater monitoring network at statistically significant levels
above its groundwater protection standard.

As per §257.95, BPU is planning on conducting an investigation to assess whether a source other

than the Bottom Ash Pond is causing the exceedance of the applicable groundwater protection standard.
The assessment will include, but may not be limited to, evaluation of natural variation in groundwater
quality near the Bottom Ash Pond, groundwater gradients and migration pathways, and will be completed
within 90 days from September 13, 2018.

On behalf of BPU, Burns & McDonnell is requesting concurrence with the approach of conducting an
alternate source demonstration prior to initiating an assessment of corrective measures for the Bottom Ash
Pond, as allowed in 40 CFR, Part 257.

If you have questions regarding the information presented herein, please contact the undersigned at
samartin@burnsmcd.com or bhoye@burnsmed.com.

Sincerely,

e

b _é : %
Mr. Scott A. Martin, PE Mr. Brian R. Hoye, PG
Professional Engineer Project Manager
BRH/sam

Burns & McDonnell Engineering Company, Inc.
9400 Ward Parkway \ Kansas City, MO 64114
0 816-333-9400 \ F 816-333-3690 \ burnsmcd.com



STATE OF KANSAS

DEPARTMENT OF HEALTH AND ENVIRONMENT
DivisioN oF ENVIRONMENT

Curris State OFFIcE BUILDING

1000 SW Jackson St., Suite 400
Torexa, KS 66612-1367

PHoNE: (785) 296-1535
Fax: (785) 559-4264
WWW.KDHEKS.GOV

GOoVERNOR JEFF COLYER, M.D.
JEFF ANDERSEN, SECRETARY

October 18, 2018

Ingrid Setzler

Director of Environmental Services
Kansas City Board of Public Utilities
300 N 65" St.

Kansas City, KS 66102

RE: Assessment Monitoring Notification — Alternate Source Demonstration
Nearman Creek Power Station, Bottom Ash Pond, Permit 413
Kansas City, Wyandotte County

Dear Ingrid Setzler:

The Kansas Department of Health and Environment — Bureau of Waste Management (KDHE/BWM)
has received and reviewed the above referenced letter communicating the Board of Public Utilities’ (BPU) plan
to conduct an alternate source demonstration at the Nearman Creek Power Station’s Bottom Ash Pond. This
investigation would assess whether a source other than the Bottom Ash Pond is responsible for statistically
significant increases of arsenic above the site’s groundwater protection standard at three monitoring wells.
KDHE/BWM concurs with BPU’s approach of conducting an alternate source demonstration under 40 CFR,
Part 257 based on the documented presence of naturally occurring arsenic in Kansas soils and groundwater.

If you have any questions, please contact me at William.Bider@ks.gov or 785-296-1612.

Sincerely,

Ol ity ~

William L. Bider
Director
Bureau of Waste Management

C: Tom Winn, KDHE/NEDO — Waste Programs
Dennis Degner, KDHE/BWM
Mike Selm, KDHE/BWM
Wally Mack, KDHE/BWM
Scott A. Martin, Burns & McDonnell
Brian R. Hoye, Burns & McDonnell



APPENDIX C — OCTOBER 2018 DIRECT-PUSH DRILL LOGS



Drilli

ng Log

Boring Number
DeGes- |

Project Name NQ&FVMM Cr’“e? k Project Number g % ,7.,7,7
Ground Elevati Locati P
round Elevation ocation age ‘ 0?;«»—-
Air Monitoring Equipment Total Footage
20
Drilling Type Hole Size Overburden Footage Bedrock Footage No. of Samples No. of Core Boxes
n
i cevk~ Push 3.0 20 N 3 A
Drilling Company Driller(s)
EPS Rlase Martn
Drilling Rig Type of
‘7‘6')} T Sampler AC@/‘C"Q« Sleove
Date To Field Observer(s)
‘0/30//8 '0/3\"/!8 L-elﬂﬂ Torner %7;
Depth Class | Blow [Recov.{ Run/ | Sample PID (ppm) Remarks/
(feet) Description Count Time | Desig. BZ I BH l S Water Levels
ol ' —
:A’fk tgraid | oM Vi Ny NE I\ oty |
| STUT o2 tlay, yory darle Groytst broem Dual- Tvbe ]
1 T (10yR31)Y Jeap | nedne 4 low flu-l-rtfh, ML, DPGLod ) i
T e Cons-adensy. Ssol Offset k3 2
] P =3 fow etcovert |
2] / s ]
37 ]
4] o
- 083 -
5] ]
- ——— —— —
ZIsAvD, Arace 504, PM(, bedwn (lo‘/ﬁ(’/zs ]
6 ] -F‘Mgmm, leose morsd, peorly gred). 3¢ ]
7 ] Stur 150"'(’0'&'7 (Vent dade groy GLEY (7/*') ]
. wed |, medium p"d‘k(uq"o . Soft QM~'?RAcy_ ML .
8 — DPewl) —
7 SSod ]
- — = b4 -
9 —] STury SAMD Wiy dork grey  Glew (3~) -]
- ek, Hrvce pleaskoen,  Saf4 Sp ]
] 093y =
10 ] a3 _
] o _
17 |50 brovn liove Y/3) frygam N ]
Tl lossR e hy pourly g rede) e _]
7] Y 7]
12 | ]
13 ] ]
14 1] -

BZ=Breathing Zone

BH=Bore Hole S=Sample

051601 Form WCD-2-1

BURNS &ﬁDONNELL.




Drilling Lag Continuation

Boring Number T}PG(M - (

Project Name N e men Crecle Page } o€ a.,,
Project Number %6 299 | Date /0/30//3
PID (ppm)
Depth Blow Run/ 1Sample Remarks/
(feet) Description Class | Count jRecov.| Time | Desig. BZ BH S Water Levels
M ] same Sestvn ((D‘1RVI3) Firegeasa, se VG Ny ~Ma ]
T fosse W purly gredel- By b
5 ”
1 ]
7 — SZS’ =
1% _
19 Sawd, browa (oyr i3 toase « fiedo ]
1 Nedvem geada wgh, paorly greded S¢ ]
] oo S ]
Ao
Bottem oF Borirg - SAD WEavE. |
DPerig- | -
Gt 0 Fhset Toring.
5r G-W —

-3’

lII|llll‘IllI[llII[IIII[!III"IIII‘!IIIIllll[lll[lll[lll[l

IIII|l||l]|llll[|IIII]IIIIII![I[II'[IIIIIIIII

010515 Form WCD-KC-2-2

BZ=Breathing Zone BH=Bore Hole S=Sample \
BURNS NﬂSDONNELL.




Drilling Log

Project Name /\/Qﬁ“”v\@i\ :, ‘( Project Number g?ﬁ"’?'?"? Boring Number DPGW ) }
Ground Elevation Location Page
| oe >~
Air Monitoring Equi t Total Foot;
ir Monitoring Equipmen N otal Footage gs.
Drilling Type Hole Size Overburden Footage Bedrock Footage No. of Samples No. of Core Boxes
Direck -Push 3.2y s na 3 NA
Drilling Company Driller(s)
EPS Blese Mmerdn
Drilling Rig Type of
TO¥ O sampler  Aeohete Slegwe
Date To Field Observer(s)
1030 [ to[ef 1y Lewis Torner HT7
Depth Class | Blow |Recov.| Run/ | Sample PID (ppm) Remarks/
(feet) Description Count Time | Desig. BZ l BH | ) Water Levels
-] ST e clay , very darle gray sh brogun mL | ™ NS Jove START 1HSY
7 (I&VR 3/«}) ,daW‘-erL pk.s#t‘.-ly +v nan Do | Tobe ]
1] F[ﬂ.(,;(_ . o 4o Se€d C"‘J:-"khty, 2] T ]
— Seot —
] S| |i-e ]
2 7 Jeae ieon Colop ]
3 —1SanD Aeace ST, yellowish beoun _:
- (toy %) Frne graia , loose, 06 ¢ .
] Paxrly geade). ]
4 | _
5 N juss ]
_ Sxur, spne Jﬁm), doele grey ( 109R Y)Y, ) DGt~ _
] F] . ML BYCYS ]
—| 0onp  non plegdic, Sobt gonsistency, f i
6 / $6 n
— 3.5 —
. /5' v .
7 ] R ]
 SAWD | drace $ilt, pale Beown ((oyntyy) moiskurt T
8 — Frng geetn, loose, dunmp 4 noint Ao bt |SP _
T Peecly geaded. ]
9 ] ]
: /‘;\f7 :
10 ] Y g
_ \ ]
11 ] A
- 39/¢ -~
12 ] ]
13— Recowes Ve Do gy (cley ¥ 34) -
14 ] -]

BZ=Breathing Zone

BH=Bore Hole

S=Sample

BURNS &ASDONNELL-

051601 Form WCD-2-1




Drilling Log Continuation

Boring Number ‘}PG’W - a.&.

Project Name  f\Jggr mgn (_‘f&k Page 3 o
Project Number 8% 197 bate g /M ,1‘6

PID (ppm)
Depth Blow Run/ jSample Remarks/
(feet) Description Class | Count [Recov. | Time | Desig. BZ BH S Water Levels

1Y
I

sann , dock gragish browwa ('DVRV/,)) SP pys INT% NA
Fral 4o 4 diom geetn  loes g, wet IS 0o

L1 |

1
‘i/s

""‘““' Shale 'Frt.’w,\.\, IS 1o 5
Dptro 12 OFfside Boring]

(el
o34 For GV

a1

2 s

33

QD
-

IIIIIIIIIII[II|IIJIIIl|I|llll!llllll]ll]lllllll]]|IIII

]|I|‘llllll|(!|llll[

181y 8T0P

Q
“\

Botonm of ?or,‘nb- SAnD HEAVE,

l]!l!llll|l|||1ll|l!|lll[lll|llll

[IIl‘lI]I1l|l]i||llilllllllllllll

010515 Form WCD-KC-2-2

BZ=Breathing Zone BH=Bore Hole S=Sample v \
BURNS \\[~1§DONNELL.




Drilling Log

Project Name New'mm r k, Project Number % 8 < < - Boring Number DPG’W "3
Ground Elevation Location Page
[ o€ >~
Air Monitoring Equipment Total Footage
MA- 20
Drilling Type Hole Size Overburden Footage Bedrock Footage No. of Samples No. of Core Boxes
Dicert -Push 3.9¢ 0 [ -2 3 M
Drilling Company Driller(s)
Ees Blase Marka
Drilling Rig Type of
7% Y T Sampler A,u_‘[z "f, 5 LCFM{,
Date To Field Observer(s) — (I
lo/zu /48 ID/?o //8 Lew'.J lveraes ‘% /7
Depth v Class | Blow |Recov.| Run/ | Sample PID (ppm) Remarks/
(feet) Description Count Time | Desig. BZ I BH I S Water Levels
etay eth 3% vy 064 grayist browa (9@ %AY 1
| dimp, medvem plaskn e, <A ko L) TR PV Ny START Jet1¥ -
T Ster, 4racecley brown (loyry/3), dang L Doas|-Tube ]
173 pea ploJ-L‘l, [X23 Cuu):lk/\(,y m DPGLJ +3 ]
7 3 S$5el ]
— =o' -
i S —_— R ) 7
Tl Sawp | Trace sitk, Besem (joyeYifzYFine .
| frolta, leese, é"\'Po poocly gree). gP ]
3] : ]
4] ]
e [ men Oovrle S@ann 5 [ots” 5
5] _
6] ]
_ 15 _
7 Z( ]
8 ] Dplrwi-2 -]
— S50 ]
: 7-;’8 .\" :
9] 1 Dop < g
_ {or8 .
10 ] _
7 Juores ek morstvre
11— ]
- Ye -
12 7] ]
. 13 T1SANY, true S e Homed VM gran $p —E
] Brown (10MRYRY Tgose , et s panely gevded ]
4

BZ=Breathing Zone

BH=Bore Hole

S=Sample

S
BURNSNWSDONNELL_

051601 Form WCD-2-1




Drilling Log Continuation

Boring Number D(D (TW .»3

llll‘llllIlIIl‘lIIlIllll‘llll|]IIl!llIlllllllll!lllllllll

Project Name Nepenga (retk Page > of &
Project Number Bh2?77? Date | °/3°/’8
PID (ppm)
Depth Blow Run/ |Sample Remarks/
(feet) Description Class | Count [Recov.| Time | Desig. BZ BH S Water Levels
M Sambh, trae siVk | Cree do cocrse ,F-‘regmw( gr i M N6 N
- 4evces . Aeowa (YR YN | lowe ey, -
s — wellgredel lodo
o —| —
] S ]
17 - /( =
] ‘ .
1% | Dack.  area ;Iad:{l%ﬁ'ﬂ.) 0.%Y ]
(4 — -
po . 029 ST\?P_E
Bodon of Borsng- SAND Heave . ]
Dptriot 3 0RfseH Doring ]
G{M)' For 0
N

llllillll[lllllIlll‘l||l]llllilll[[lllllllllIII

BZ=Breathing Zone BH=Bore Hole S=Sample

BURNS &VISDONNELL

010515 Form WCD-KC-2-2




Drilling Log

Project Name Project Number

Naermes Creel 8671727

Boring Number

PG (s -Y

Ground Elevation Location

Page

| 6€ >

Air Monitoring Equipment

Total Footage 9‘_8’

No. of Samples

No. of Core Boxes

Drilling Type Hole Size Overburden Footage Bedrock Footage
Drceck- Push 3.3 " o ~ iy g ~Y
Drilling Company Driller(s)
EPS Blase Marka
Drilling Ri T f
B PP sampler Acedede Slegve
Date To Field Observer(s)
19/30/;8, 0 /70 3 Lewis Torner 4T7
Depth Class | Blow | Recov.| Run/ | Sample| PID (ppm) Remarks/
(feet) Description Count Time | Desig. BZ I BH | S Water Levels
T szur «tn Cley (vt dork greyish brovea L MY iy N Stapy 1948 7
T Coyp3/s) den, nedva ploshrciny, Soft -
17 ' dpeLor Duel vbe
— $501 —
_ g/f (- _
27 ]
379" sead seonn, B
a1 — = - B
- Stur et derle grayish hrowm (,oyﬂ'll()) mL .
. = ()W\.p_ Noa ploshn ssfL. Iy —
6] ]
_ P ]
. K .
7 L Samn +eree S pelt brown 1oy 64 ]
— Fvegrem bwse , deng. (Jﬂw(./g“», Sp .
8 ] ]
9] ]
- 38
10 ] DRGAv-Y ]
] S0y ]
- By -\t [ ]
11 ] , - — ]
T Samn, deace Si% ok grmyish broun  |SP ]
s (1‘0\11‘{\1/}\ F‘""Sm"" Vhrre pedives ?/ _!. i
12 ] loost Jenp . poocly gtt)c.\ Tewnar s wed .4 Moisdvre ]
13 ] ]
14 ] ]
BZ=Breathing Zone BH=Bore Hole S=Sample 051601 Form WCD-2-1

S
BURNS NVISDONNELL.




Drilling Log Continuation

Boring Number b@o_w .w-\{

Project Name N @pie pan (rEL1L Page 3 oF >
Project Number 967‘7‘7 Date ’o/?o /'3
) i PID (ppm) Remarks/
[()fzgt? Description Class CB(‘)?J\;\vt Recow. }?l‘;r?é SSQ;%? BZ BH S Water Levels
W T Saws, trece sl oot geayssh Srova p MY A Np :
i (ioqeUly) Free gram Froce medvar [Y3» .
E [ODR (et Pw()yaro‘ieJ N
b - —
B L//-‘r _:
7 — -
1% — -
19 _:
] 1439 .
00 — -
Y- -
] < 3
: A E
o :
3 — =
_: Oty Bors 0CEseh—
" o Ty ofur
N M- ! .
5 mS Jrnlsh lYqy STOP
r

Bollom of 3’or~‘m9 - CpnDd HE4ue,

lllllllI||II]]llllllllllllllllllI

IIlI|IIlIIlllllllllililllllllllll

BZ=Breathing Zone BH=Bore Hole S=Sample 010515 Form WCD-KC-2-2

\
BURNSNVISDONNELL.




Drilling Log
Project Name Project Number Boring Number
Nesemen Creele 89997 IAYES
Ground Elevation Location Page
| of >~
Air Monitoring Equipment Total Footage
pig
Drilling Type Hole Size Overburden Footage Bedrock Footage No. of Samples No. of Core Boxes
Drcett - Push 3,8 g N 3 i
Drilling Gompany Driller(s) \
EpS Rlage Morbia .
Drilling Ri T f
e TaYy DT S);‘ar?ptl)er /4@4"4& J’leevﬁ
Date To Field Observer(s) -
‘0/2"//2‘ ("/30,/‘3 l—Qwu Fuveagr 7' 154
Depth Class | Blow |Recov.| Run/ | Sample PID (ppm) Remarks/
(feet) Description Count Time | Desig. BZ I BH l S Water'Levels
T STur wibh cleg veny derle Oroyish browa ~O Ny fraet g
A (109 3 ) damp | ntdvan plosksidy Sof. ML N
1 P f (S AL =T —
- ot —
] ' ]
5 1 9\%, (-9 ]
Sz« ey dorle gray L brotm (ae3h) _
, _: dong £o moisk. Fenee pleskicdy, fofd. mL _:
4 ] T
. 171 ]
5] ]
6 ] ]
77 Wy ]
8 | ]
9 ——ESQND. dence 5. 0. pole brown (il fy ) S e —:
7 Beown (w-m 95y , Freegrasn, [s0se (th o .
— - .o ' p—
10 =] PP gree) ! D,dm -
] MS/MSD -
11 —] ]
N, 7/ - A4 ]
12 ] AR g ]
13 ] o
14_ ] ]

BZ=Breathing Zone

BH=Bore Hole S=Sample

S
BURNSN’IEDONNELL-

051601 Form WCD-2-1




Drilling Log Continuation

Boring Number DPG’W “".,S”
Project Name Nebe anon Creek Page ) of 2
Project Number 99777 Date )o/zo/ls
PID (
Depth Blow Run/ {Sample ppm> Remarks/
(feet) Description Class ; Count {Recov.| Time | Desig. BZ BH S Water Levels
M Samd rroe silk, pale by (10400672) sp | MY Nl A :
4 beotea (lw«‘l/g) fravgeata, losse jeth, 1724 ]
1€ =] poortygrody . B
b — =
17 —: (1/‘( _—:
g — —
J1SAnn, iy dork grey (“ey / 3/.1) Ree ]
4 " o covese qrein, leese, duer, nodervely S( B
1 g9del. | 7]
o - -
9| _ _
§ 5 .
: lr :
2 — F’“ﬁ"‘m —
23 =
U] — moce ‘yl-vdl OFFset Bortng—
- DP&u'-S For Gu kE
- G,wg ~1
N ey 13yo 7190
a{ — Y- Y ]
4 Boderm o 'f?oﬁ‘fj' hecing Sarp N

BZ=Breathing Zone BH=Bore Hole S=Sample 010515 Form WCD-KC-2-2

BURNS &4SDONNELL-




Drilling Log

Project Name Project Number Boring Number
Mearman (reede 96277 D6« -
Ground Elevation Location Page
| of 2
Air Monitoring Equipment . Total Footage
NA 3¢
Drilling Type Hole Size Overburden Footage Bedrock Footage No. of Samples No. of Core Boxes
Dicect=Poush 3. 35 35 Ny S 3 NA
Drilling Company Drilter(s)
EPS Rlase Meardn
Drilling Rig Type of
783% ©T sampler  Meelate slecve
Date To Field Observer(s) - 4
'0/30/.$ rol320/i8 lew:_r//'&rne/ W
Depth Class | Blow |{Recov.| Run/ | Sample] PID (ppm) Remarks/
(feet) Description Count Time | Desig. BZ l BH I S Water Levels
T CLAY ith s M vany decte §roy sl browa NG NG i StdeT uyo
s 3y, dany, wedumdo drgeq cL ]
1 JPloskichy, Medivan Consiskng DPewt( ]
I S $s01 .
L Ster deace cley very dorte graysgh 3/5, -3 e
N bm““ ("""l 3’3) dﬁﬂr\o. '(‘rue Plu l\((,c"'c', ML B
i TR Gesisdency . ]
3] -
4 ] ]
. My
57 ! .=
B ST ,"'fﬁ('e 6(0\1 ' oArk 9roy ('OVR V/‘\ _
6 ] ()amp. non pleskin, medum W engy ML ]
- s .
7] /S" T
8 ] ]
I . — ]
- aS::W M:)n-‘\oloy, brown (104r Y13) AL | -
Lo e NV pladhic | med v WITikeacy Ly .
11 ] ) = ]
. Sturo Wk dey, heyron (““lﬂ-"lr) AN 3. ]
- ":"' I 9N hevm (1our2ly ) poggo. | /3’ ]
N P “k"‘ha 0‘\'9\( ' M?U~C0al.’lu~g7 X ]
13 ] ]
4 ] -
BZ=Breathing Zone BH=Bore Hole S=Sample 051601 Form WCD-2-1

N
BURNS NﬂSDONNELL.




Drilling Log Continuation
Boring Number ‘Dp(ﬂ,‘) -(s
Project Name  Mgar mon (regle Page D of3
Project Number 48777 Date 10/30/18
PID (ppm)

Depth Blow Run/ {Sample Remarks/
(feet) Description Class { Count |Recov. | Time | Desig. BZ BH S Water Levels
4 7 STur, with day, ‘amwn(i"‘ﬂaw,‘) and Ner ~O 7]

7 Wy dorle grayish LYST (‘0\1@?/3) ()ﬂ'\qﬂ me o ] L/ .
IS —] medvm plesticdy, wdvm Congisdenty, W

] DPbt|-6 5

] s o) A ]
 — 15-1b ]

. % .
[ — —

ST i veny Fine (and [ dork grayan moistvre

7 beowva ((0‘129/)) Moist 1o wed, nonplsls L A .
B, 5o+ wnsytency, =
19 — -
2o —| SANY WAINSW | Fraegretn ( dork hyl -

4 9wt hsen [@wn‘m,) tel, leose, sp Yo- b i
3y ] Poortrarels. | & vl Of Gset Boringt

. 0~y For 1. ]

] Y/ .
99 — 4 u
33 — .
N —] =
5 = Y8 -
Yo — -

. 5 .
97 — /S/ ]
28 .
o4 — .
36 : hss :

J STur withdey an) fire sand | v dack v .

] aremsh gy (Gley ¢ 34, 1ok o modivm |V s/ .
3t __:_ Yo k:g‘n 9\(0\"(:\'7- S 00&373\(“/\, 5/ _i
I :

BZ=Breathing Zone BH=Bore Hole S$=Sample

&
BURNS NﬂSDONNELL“

010515 Form WCD-KC-2-2




Drilling Log Continuation

Boring Number DPG’W"’ G

Project Name NurM‘_,\ (’E—E'( Page ’3 OF 4
Project Number 88 217 Date {o /39/’3
PID (ppm)
Depth Blow Run/ {Sample Remarks/
(feet) Description Class | Count |Recov.| Time | Desig. BZ BH S Water Levels
3} . ST, Loidh cloy &nd ﬁse sea), Wy «’ﬁﬂ( ~i i N ]
1 Sreenishgray (Gley 134) net m0dvm M ]
33 —: +o high Plaj-kz.-l‘,, safh wu‘ﬂcncy 54, _:
M _] ]
] 0P ]
3¢ (307 5o

llll‘lllllllll‘llll]llll‘llIl‘llllllIll|||lll|lll‘lllllllll‘llll'l]lllll

Bodronn of go"l‘“ﬂ'

[III||||l]l!!l‘lll||]]|l]llll]llll'llllllllIIIIlIIllllllllllllll]!lllllll

BZ=Breathing Zone BH=Bore Hole S=Sample

S
BURNSNWSDONNELL,

- 010515 Form WCD-KC-2-2




Drilling Log

Project Name Project Number Boring Number
Necernan Creok Bg777 DeGLo =7
Ground Elevation Location Page
of o~
Air Monitoring Equipment Total Footage
25
Drilling Type Hole Size Overburden Footage Bedrock Footage No. of Samples No. of Core Boxes
Diceck- Qusly 3.5 < NA 3 NA
Drilling Company Driller(s)
EPS Blase Merlin
Drilling Rig Type of
T8INT Sampler G wedale sleeve
Date To Field Observer(s) .
o/ 24 /iy 10 /oa )18 Lewis Tocner P77
Depth Class | Blow |Recov.| Run/ | Sample PID (ppm) Remarks/
(feet) Description Count Time | Desig. BZ ] BH ] S Water Levels
] seur dente Cloy |, very dock grayish brown | ML | VA M ~A Sraer 175) 7
7 (o) o .
B (IOV‘ ) Manp, deow plestiady, Soft De6w-7/ DoslAbe
1 1 wﬂ’v,“AC". SSV‘ -
_ 2 (-’ ]
. /s =
2] 4 . N
T saws e silk | pale broua OC"IRW.\ Z
; E £rg grein loose, Jemp pRefly gredey. Se ]
4] ]
7 175 ¢~ -
5] _
6 ] ]
7 ] 3 / .
_ 5 Z
8 : —
— Savd deoe £ Jpck graglsh hrowa —
Sleyr ) Flaegrein | deae medvom, Se —]
91 ngg DPewW-17 N
] loose, +84 @ oorly g raed $522 —
. 9-10’ 175% -]
10 _]
11 A4 ~
E bo¢smes et 7/3, Mo THuee ]
12 7] ]
13 ] o
4 ] -
BZ=Breathing Zone BH=Bore Hole S=Sample 051601 Form WCD-2-1

S
BURNS N’ISDONNELL.




Drilling Log Continuation

Boring Number DPG‘L) -7
Project Name  \jpar pnan  Cren l( Page ) af A~
Project Number 9%777 Date Io/aq /,8
PID (ppm)

Depth Blow Run/ |Sample Remarks/
(feet) Description Class | Count |Recov. | Time [ Desig. BZ BH S Water Levels
M S samp gree <1y, dode §ray: st heown sp ~vA ~e A i
s _: (’OYRV/B) £ e §rala, +ezce e Y 1401 _E

1 lbose | damps =t , pascl, arade) N
1 — —

: s z
7 ~
1§ — -
g — —
3o —ISAND , very Jorlegeey C1oyR )Y f:ne i e -

| Grasa levse, et poorty grode). ¢ -
N Sore Grganit mademal. —

] Dot~ 7 OfFset badirg

. s) Gl For G- 1
o $ al-as ]
M =

[ SAND [ dark groyiah heowwn (IWYRYIY) N
b\' —|fing do Coarse rand, Tire gravel, /oose , wed SP ]

7 wlh §radey, i

i /Bro STOP -
" (o]

1 Ro¥Tom of Borzré, Sanwd Heave, ]

BZ=Breathing Zone BH=Bore Hole S=Sample

BURNS &/lsDONNELL.

010515 Form WCD-KC-2-2




Drilling Log

Project Name Project Number Boring Number
Neerman Crete 85777 Dpgw -9
G d Elevati Locati P
round Elevation ocation age ‘ 0 F ’é”
Air Monitoring Equipment Total Footage &O
Drilling Type Hole Size Overburden Footage Bedrock Footage No. of Samples No. of Core Boxes
Di ek Push 3.8 0 N 3 VA
Drilling Company Driller(s})
EPS Rlage Macdn
Drilling Rig Type of
T%W sampler  Agetede '{CVC
Date To Field Observer(s) -
(ol Jiy o i/ LonTorer G
Depth , Class | Blow |Recov.| Run/ | Sample] PID (ppm) Remarks/
(feet) Description Count Time [ Desig. BZ l BH I S Water Levels
7| SEeT teae glay , Veey dnrk grayist brewa mi. N4 A Nk STher (030 ]
— 3 . —
0 Croves) ,dano , +eaee plasktidy, Ne)vm Doel-Tobe
17 tensiciency, R ]
_ £So1 -
: 3-5/5, | -3—' :
2] Dup ]
—savd , trace silk, pale brawa (:oyg‘l/') 7
3 —] F“"‘b”“"\, lovse lt)ﬁn«r, Poorly qraded, Se —]
4] -
] lo33 -
5] ]
6] ]
] 3 ]
7] le =
8 ] ]
9] ]
. lG3s =
10 ] - _
— L |
] S5 8 ]
11 — SAND, drace s: 0, dork gray:sh browa S to-n' T
_ ((oh’{{Y/;,) fire gratn race YV, ]
13 ] font wet, posely grode) - 3'%' Mmoo
= 7 ]
13 ] ]
4 ] ]
BZ=Breathing Zone BH=Bore Hole S=Sample 051601 Form WCD-2-1

S
BURNS wSDONNELL-




Drilling Log Continuation

Boring Number BP(TW - (2)

Project Name  Alopmempn Crenle Page > of &
Project Number 63277 Date /o/c}?/’ﬂ
PID ( )
Depth Blow Run/ [Sample al Remarks/
(feet) Description Class | Count [Recov.| Time | Desig. BZ BH S Water Levels
Iy ] SAND, drae Sl /&)9(!{, grm,?;l\ ‘\Nud SP NA ~A A -
s o (ovR¥nY fiee gratn, fescenedva, [eyo .
E /\',\JJL,Mf ,p—tor(Y gtobeb. E
b J ]
n gflﬁ:" é 6 (Get boring
: S/ l‘g _331 5(‘ GU . :
. J -
19 - -
1q ]
_ 1650 $7op -

lllllllII‘lI]Illl|l|lIllllIllll!l!llIll[llllllllll!!lllll

Rottom oF Bering | Samd WEAVR .

ll!lllllll]ll]lllll[!llll[lIl|lIlIlIIII]IIII]!III[IIII[IIII

BZ=Breathing Zone BH=Bore Hole S=Sample

S\
BURNS NJISDONNELL,

010515 Form WCD-KC-2-2




APPENDIX D - NOVEMBER 2018 MONITORING WELL DRILL LOGS
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APPENDIX E — SANITAS™ SOFTWARE STATISTICAL OUTPUT



Sanitas™ v.9.5.32 For the statistical analyses of groundwater by Burns & McDonnell only. EPA
Hollow symbols indicate censored values.

Within Limit Prediction Limit

Interwell Non-parametric

0.04

[ | MW-2A

0.032

oor ||
/

mg/l

/H'/

0.016
A
'/v//\ / Y . MW-10
0 T I ! e
10/29/15 6/8/16  1/18/17  8/29/17  4/10/18 11/20/18 Limit = 0.035

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%. Limit is highest
of 27 background values. 81.48% NDs. Report alpha = 0.1. Individual comparison alpha = 0.03451. Most recent
point for each compliance well compared to limit. After outlier removal distribution was non-normal, so outlier results
were invalidated. Seasonality was not detected with 95% confidence.

Constituent: Arsenic  Analysis Run 12/4/2018 5:16 PM
BPU Client: Burns & McDonnell Data: BPU_Groundwater CCR



Interwell Prediction Limits - BPU Alt Source Demonstration
BPU  Client: Burns & McDonnell Data: BPU_Groundwater CCR  Printed 12/4/2018, 5:18 PM

Constituent Well Upper Lim. Lower Lim. Date Observ. Sig. BaN %NDs Transform Alpha Method
Arsenic (mg/l) MW-2A 0.035 n/a 11/20/2018  0.00324 No 27 81.48 n/a 0.03451 NP Inter (NDs)
Arsenic (mg/l) MW-8A 0.035 n/a 11/20/2018  0.0183 No 27 81.48 n/a 0.03451 NP Inter (NDs)

Arsenic (mg/l) MW-10 0.035 n/a 11/20/2018  0.00789 No 27 81.48 n/a 0.03451 NP Inter (NDs)
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