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Executive Summary

This report summarizes groundwater monitoring action activities completed between January 1 and
December 31, 2023 at the Coal Combustion Residuals (CCR) Ash Mondfill at the Platte River Power
Authority (Platte River) Rawhide Energy Station (Rawhide Station or Site), as required by 40 Code of
Federal Regulations (CFR) Section 257.90(e) of the United States Environmental Protection Agency
(USEPA) CCR Rule. The location of the CCR unit and program monitoring network for the CCR unit,
including supporting monitoring wells, are illustrated on Figure 1. No program monitoring wells were
modified or abandoned during the reporting period.

At the start of the 2023 reporting period, Platte River was operating the Ash Monofill under the
Assessment monitoring program outlined in 40 Code of Federal Regulations (CFR) Section 257.95. The
Assessment monitoring program for the Ash Monofill was initiated on April 30, 2018 upon submittal of an
Appendix Il Constituents Alternate Source Demonstration which was unable to identify alternate sources
for the statistically significant increases (SSls) of Appendix Il constituents downgradient of the Ash
Monofill (AECOM 2018b). In the 2023 reporting period, monitoring data reported the detections of the
following Appendix Il constituents in downgradient monitoring wells at concentrations that represent
verified SSIs over background:

e Boron in each of the downgradient monitoring wells within the Ash Monofill network

e  Calcium in monitoring wells ASH-03, ASH-04, ASH-05, ASH-07, and ASH-08

e  Chloride in monitoring wells ASH-03, ASH-04, ASH-05, ASH-07, and ASH-08

e Sulfate in monitoring wells ASH-03, ASH-04, ASH-05, ASH-07, and ASH-08

e Total dissolved solids (TDS) in monitoring wells ASH-03, ASH-04, ASH-05, ASH-07, and ASH-08
Per CCR rule requirements, groundwater protection standards (GWPS) were established for each
detected Appendix IV constituent and the data were tested for whether the monitoring well

concentrations represented statistically significant levels (SSLs) above their respective GWPSs.
Downgradient wells with a constituent or constituents reported above GWPSs at an SSL are as follows:

e Selenium in monitoring wells ASH-03, ASH-04, and ASH-07.

Other salient points for the 2023 annual reporting period include:

e Semiannual Assessment-mode groundwater monitoring events were conducted in April and
October. Monitoring involved sampling of background monitoring wells and downgradient
monitoring wells.

e No program transitions (Detection to Assessment or vice versa) were triggered.

e Completed construction of a new engineered landfill cell (referred to as Cell 2B) for ash
management in April (AECOM 2024). Cell 2B has an engineered leachate collection system
and improved storm water diversion features that may influence groundwater flow and
constituent concentrations within the footprint and downgradient of the landfill.

Anticipated activities for the 2024 annual reporting period include:

e Completion of two semi-annual Assessment-mode groundwater monitoring events.

e Statistical evaluation of groundwater data for Appendix 11l and Appendix IV constituents.

e Evaluation of final remedy selection and implementation. Evaluation will include determining if
adequate monitoring data, hydrogeological data, contaminant migration pathways information,
and contaminant exposure pathways information are available to make the final remedy selection.
The evaluation will also consider any influence the newly engineered landfill Cell 2B may have on
groundwater flow and constituent concentrations.
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1.0 Introduction

This is the 2023 Annual Groundwater Monitoring and Corrective Action Report for the Coal Combustion
Residuals (CCR) Ash Monofill at the Platte River Power Authority (Platte River) Rawhide Energy Station
(Rawhide Station or Site) in Larimer County, Colorado. This report was developed by AECOM Technical
Services, Inc. (AECOM) at the request of Platte River. The purpose of this report is to provide a
summary of the groundwater monitoring activities performed at the Ash Monofill in 2023 to comply with
the requirements of Title 40 of the Code of Federal Regulations (CFR) Part 257 Subpart D, known as the
CCR Rule, which became effective on October 19, 2015. The Rule provides standards for the disposal of
CCRin landfills and surface impoundments (CCR units) and establishes groundwater monitoring
requirements in 40 CFR 257.90 through 257.94. In accordance with 40 CFR 257.90(e), an annual report
must document the status of the groundwater monitoring and correction action program (as applicable)
for the CCR unit, summarize the key actions completed the previous year, describe any problems
encountered, discuss actions taken to resolve the problems, and project key activities for the upcoming
year. The annual report will be considered complete when it is placed in the facility operating record by
January 31, 2024.

1.1 Report Organization
This Annual Report is divided into eight sections as outlined below and includes text, tables, figures, and
appendices. The sections include:

e Section 1.0 includes this introduction and report organization.

e Section 2.0 provides a facility description that includes the facility location and operational
history, a description of the CCR unit and a summary of the areal and site hydrogeology.

e Section 3.0 summarizes the groundwater monitoring and corrective action activities performed in
2023, and references appendices to this report that contain detailed documentation of those
activities.

e Section 4.0 summarizes the groundwater sampling, analyses and results.

e Section 5.0 provides the statistical analyses and results.

e Section 6.0 provides a projection of the key activities anticipated in 2024.

e Section 7.0 provides a summary of findings.

e Section 8.0 provides a list of references cited in the report.
The report also includes four appendices that provide supporting documentation of the groundwater
monitoring and related activities conducted in 2023:

e Appendix A — Groundwater Sampling Forms.

e Appendix B — Laboratory Analytical Reports and Data Validation Reports.

e Appendix C — Groundwater Velocity Calculation Sheet

e Appendix D — Statistical Analysis Results and Input/Output Files.
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2.0 Facility Description

21 Facility Location and Operational History

The Rawhide Station encompasses approximately 4,560 acres north of Wellington in Larimer County,
Colorado. In addition to the plant buildings, the major feature of the facility is an approximately
500-acre dry-land construction reservoir of reclaimed wastewater from the City of Fort Collins, also
known as Hamilton Reservoir, which contains approximately 15,000 acre-feet of water and is used for
cooling processes. The power block area contains the boiler and turbine buildings, the air quality
control equipment, and the administrative offices. A rail spur along the northern edge of the Site
connects the Rawhide Facility with the mainline of the Burlington Northern Santa Fe Railway Company
and is used to deliver coal and construction materials for plant operations. Six generating units are
located at the Rawhide Station. Units A, B, C, D, and F are fueled by natural gas, and Unit 1 is fueled
by coal mined from the Powder River Basin in Wyoming.

2.2 Ash Monofill Description

The Ash Monofill is located northwest of the main plant and north of Hamilton Reservoir. CCR solid
waste from Unit 1 operations is disposed of in the Ash Monofill which is comprised of two cells, Cell 1
and Cell 2, as shown on Figure 1. Cell 1 was operated from approximately 1980 to 2007 and is no
longer in use. It is capped with cover soils but has not undergone final closure. Cell 2 is active, lies to the
west of Cell 1, and is progressively advancing northwards as further ash material is placed within the
cell. In 2023, a lined Cell 2B was completed, which contains a leachate collection system. CCR waste
generated post completion of liner is placed in the lined portion of the cell. The footprint of the lined

Cell 2B is presented in Figure 1.

23 Rawhide Station Hydrogeology

The hydrogeology of the Rawhide Station is discussed in the Engineering Report and Operational
Plan (EROP) for the Solid Waste Disposal Facility (Platte River 1980), and in the Final Report
Investigation of the Groundwater Monitoring Program for the Bottom Ash Disposal Site conducted by
Lidstone and Anderson Inc. (1989). According to the 1980 EROP, hydrogeology of the Rawhide
Station was originally investigated by drilling and installing 23 piezometers in conjunction with the
original geotechnical investigation of the Site prior to construction of the facility. Data from the
piezometers indicated that a groundwater table exists within the weathered and fractured Pierre Shale
bedrock beneath the Site, and in alluvial deposits along Coal Creek. The report indicated that the
depth to groundwater varied across the Site from 11 to 67 feet below ground surface (bgs), with
groundwater generally flowing to the south-southeast. The shallow water table, as explained in the
1980 EROP, was reported to be directly recharged by infiltration from precipitation and surface runoff.

Following construction and operation of the Rawhide Station, Lidstone and Anderson (1989)
concluded that sufficient groundwater data were collected to determine a mound had formed in the
shallow, weathered, and fractured Pierre Shale in the vicinity of Hamilton Reservoir. After a review of
available groundwater level information for Rawhide Station, AECOM concluded that the CCR units
present at the Site are located hydraulically upgradient of any groundwater mound created by
Hamilton Reservoir.

24 Ash Monofill Hydrogeology

The Ash Mondfill is constructed within a narrow south-sloping valley with bedrock highs along both
sides. The uppermost water-bearing stratum at the Ash Monofill was identified during groundwater
monitoring well installation as the weathered and fractured Pierre Shale. Groundwater at the Ash
Mondfill is under water table conditions and, in 2023, was present at depths from approximately 20 to
34 feet bgs in piezometers PZ-3 through PZ-5, located within the footprint of Cell 2. Groundwater flow
is generally from northwest to southeast, from the Ash Monofill towards Hamilton Reservoir, generally
following the topographic slope of the valley.
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3.0 Groundwater Monitoring Activities in 2023

This section summarizes groundwater monitoring activities conducted in 2023 to comply with the CCR
Rule. Groundwater monitoring activities included:

e Measuring groundwater levels at each monitoring well prior to purging and sampling to provide
potentiometric data;

e Groundwater sampling and analysis of Appendix Il and Appendix IV constituents to identify
potential releases from the Ash Monofill and to collect supplemental data to update the
background statistics. Two semi-annual Assessment monitoring sampling events were
conducted in April and October 2023; and

o Statistical analysis of the 2023 Appendix Il and Appendix IV data to determine if there were any
SSlIs over background and whether any of the SSlIs were above GWPS at an SSL.

3.1 Water Level Measurements

During each monitoring event, groundwater levels were measured at Ash Monofill network monitoring
wells using an electronic water level meter. Table 1 presents monitoring well survey locations and well
construction details including surveyed top of casing results. Groundwater level measurements were
recorded to the nearest hundredth (0.01) of a foot. The water level meter cable and sensor were
decontaminated at the start of field activities and after use at each well to limit the potential for cross-
contamination between wells. Water level measurements were recorded on groundwater sampling
forms, provided in Appendix A, and are tabulated in Table 2 for the April and October 2023 monitoring
events.

3.2 Groundwater Sample Collection

Two rounds of semi-annual Appendix Ill and Appendix IV groundwater samples were collected at the
Ash Monofill wells (ASH-01, ASH-02, ASH-03, ASH-04, ASH-05, ASH-06, ASH-07, and ASH-08) on
April 24 to April 27, 2023, and October 10 to October 12, 2023.

Groundwater samples were collected in general accordance with the CCR Ash Monofill Groundwater
Detection Monitoring Plan (AECOM 2017). Each well was initially purged using a submersible bladder
pump and dedicated polyethylene bonded tubing. Disposable bladder liners were replaced before
sampling each monitoring well and the pump casing was decontaminated prior to purging and sampling
each monitoring well to avoid cross contamination between wells. The bladder pump and tubing were
lowered into the well to a depth within the screen interval that was at least 1 to 2 feet off the bottom of
the well to avoid disturbing accumulated sediment in the lower part of the well screen. Monitoring wells
were purged using low flow sampling techniques until field parameter measurements of pH, temperature,
dissolved oxygen, oxidation reduction potential, turbidity, and conductivity stabilized within +10 percent
and water level drawdown was observed to be less than 0.33 feet between measurement readings. If the
well did not stabilize, it was purged dry and sample collection was attempted after well recharge, but
within 24 hours of purging. . Purge water volumes were recorded on groundwater sampling forms
(Appendix A).

After purging, the samples were collected from the discharge tube of the bladder pump directly into
laboratory-supplied sample containers. Sample water was slowly pumped into each laboratory sample
container until the containers were appropriately filled, taking care not to spill the laboratory preservative
contained in sample bottles. The sample containers were then labeled and placed on ice in a sample
cooler. At the conclusion of the field day, the samples were shipped by overnight carrier to Pace
Analytical in Lenexa, Kansas and Greensburg, Pennsylvania, for analysis.
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Groundwater samples collected from the Ash Monofill wells were analyzed using U.S. Environmental
Protection Agency (USEPA) SW-846 methods for Appendix Ill and Appendix IV constituents. All
analytical results are reported as totals (unfiltered). Table 3 summarizes the groundwater analytical
results for 2023 for each sampling event. The laboratory analytical reports are provided in Appendix B.

Appendix lll constituents include:

Chemical Name Analytical Method
Boron 6010C
Chloride 9056A
Calcium 6010C
Fluoride 9056A

pH Field measurement
Sulfate 9056A

TDS TDS (American Public Health Association et al.
[1998] Standard Method 2540C)

TDS = total dissolved solids.

Appendix IV constituents include:

Chemical Name Analytical Method
Antimony 6020A
Arsenic 6020A
Barium 6020A
Beryllium 6020A
Cadmium 6020A
Chromium 6020A
Cobalt 6020A
Fluoride 9056A
Lead 6020A
Lithium 6010C
Mercury 7470A
Molybdenum 6020A
Selenium 6020A
Thallium 6020A

Radium 226 and 228, combined 9315/9320

34 Quality Control/Quality Assurance

Quality assurance and quality control samples collected during sampling activities included one field
duplicate for each round of Assessment monitoring, one equipment rinse blank, and one matrix
spike/matrix spike duplicate sample. The field duplicate samples were collected immediately following
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collection of the primary samples using the same sampling procedures. The equipment rinse blank
samples were collected after decontaminating the bladder pump casing or water level meter using
procedures outlined in the Groundwater Monitoring Plan (AECOM 2017).

35 Data Validation

The laboratory data were validated by AECOM chemists using USEPA guidance. Data validation reports
are provided in Appendix B.
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4.0 Monitoring Results and Evaluation

This section discusses potentiometric surface elevations, groundwater flow directions, and analytical
sampling results for the samples collected during the two Assessment monitoring events conducted in
April and October 2023 at the Ash Mondfill.

4.1 Groundwater Potentiometric Surface

The groundwater elevations were used to prepare potentiometric surface maps for April and October
sampling events (Figure 2 and Figure 3). These maps were used to determine if groundwater in the
uppermost aquifer beneath the Ash Monofill flows from northwest to southeast at an average hydraulic
gradient of 0.0143 feet per foot (ft/ft) between monitoring wells ASH-01 and ASH-02 in 2023. This is
similar to the gradient of 0.0142 ft/ft between ASH-01 and ASH-02 calculated in 2022 and is consistent
with the average gradients previously reported in past annual reports (AECOM 2018a, 2019, 2020, 2021,
2022, and 2023).

4.2 Groundwater Flow Rate

An average flow rate was calculated for groundwater in the uppermost aquifer beneath the Ash Monofill
using the minimum (0.085 foot per day (ft/day]); maximum (1.44 ft/day); and geometric mean

(0.935 [ft/day) hydraulic conductivities determined from slug tests, the average hydraulic gradient
(0.0143 ft/ft) determined between monitoring wells ASH-01 and ASH-02, and an assumed effective
porosity of 15 percent for fractured Pierre Shale. The results indicate that groundwater in the uppermost
aquifer beneath the Ash Monofill flows at a rate ranging from approximately 8.123E-3 to 1.376E-1 ft/day,
with a geometric mean of 8.935E-2 ft/day. The groundwater velocity calculation sheet is attached in
Appendix C.

4.3 Groundwater Analytical Results

Groundwater samples were collected and analyzed for Appendix Ill and IV parameters specified in
Section 3.3 in April and October 2023. The samples were analyzed by Pace Analytical in Lenexa,
Kansas and Greensburg, Pennsylvania. The laboratory analytical reports are provided in Appendix B
and included in the facility operating record. The laboratory results were reviewed for completeness
against the project-required analytical methods and the chain-of-custody forms and subsequently
validated by AECOM. The data were found to be valid and useable with qualification as outlined in the
data validation reports provided in Appendix B. Table 3 summarizes the groundwater analytical results
for each sampling round. Monitoring wells ASH-01, ASH-02, ASH-03, ASH-04, ASH-05, ASH-06,
ASH-07, and ASH-08 were sampled during the 2023 events to comply with Assessment monitoring
requirements.

4.4 Groundwater Monitoring System Evaluation

All monitoring wells comprising the Ash Monofill groundwater monitoring network were inspected during
each sampling round and were found to be in good condition and capable of supplying a representative
sample. However, historically wells within the ash groundwater monitoring network have had increased
turbidity due to the fine-grained composition of the Pierre Shale and may require further well
development into the future if turbidity levels return to elevated levels. Ash monofill network wells in 2023
did not show elevated turbidity measurements.

Analysis of potentiometric surface maps constructed using the depth to groundwater measurements
obtained during each sampling round confirm that monitoring wells ASH-01 and ASH-06 are located
upgradient of the Ash Monofill and represent background groundwater quality, and that monitoring wells
ASH-02, ASH-03, ASH-04, ASH-05, ASH-07, and ASH-08 are located downgradient of the Ash Monofill
and represent downgradient groundwater quality.
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4.5 Problems Encountered and Actions Taken

There were no problems encountered or actions taken during 2023.
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5.0 Statistical Analysis Results

The Ash Monofill groundwater quality data were evaluated using the certified statistical approach
presented in the CCR Ash Monofill Groundwater Detection Monitoring Plan (AECOM 2017).
Groundwater quality data were evaluated using an interwell approach that statistically compared
constituent concentrations at downgradient monitoring wells to those present at background monitoring
wells. For the Ash Mondfill, monitoring wells ASH-01 and ASH-06 are designated as the background
wells because they are located upgradient of the northern landfill boundary, whereas monitoring wells
ASH-02, ASH-03, ASH-04, ASH-05, ASH-07, and ASH-08 are designated as compliance wells because
they are located downgradient of the southern monofill boundary.

The statistical analyses were performed in accordance with 40 CFR Parts 257.93(f), 257.93(g), and
257.93(h) and the Statistical Method Certification (AECOM 2017). Using ProUCL Version 5.1, prediction
limits (i.e., parametric or nonparametric) with one of retesting were developed for each constituent based
on the frequency of non-detect values and whether the background data for that constituent exhibited a
normal, lognormal, or nonparametric distribution. For the statistical analysis, non-detect values were
represented as one-half the detection limit. No outliers were identified in the data. Analytical data from
the background monitoring wells collected between March 2016 and October 2021 were used to develop
an upper prediction limit (UPL) for the background data at 95 percent confidence. Data from the
downgradient monitoring wells for the reporting period were compared to the UPL to identify SSls over
background. The results of the statistical analyses, including the Appendix Il and IV UPLs, are provided
in Table 4 and Table 5, respectively. The ProUCL statistical analysis input files and output files are
provided in Appendix D.

5.1 Appendix lll SSI Determination

The Appendix Il results were compared against their respective background UPLs to determine if they
exhibited SSIs above background. This comparison indicates that some of the boron, calcium, chloride,
sulfate, and TDS concentrations at monitoring wells ASH-02, ASH-03, ASH-04, ASH-05, ASH-07, and
ASH-08 have verified SSls above the background UPLs as shown in the table below. Fluoride and pH
did not show any SSls above background at any of the downgradient compliance wells. The Appendix IlI
SSiIs found during 2023 are consistent with those identified during 2022 and prior years. Specific events
where exceedances were observed, and analytical concentrations of detections can be found in Table 3.

Well Boron Calcium Chloride Fluoride pH Sulfate TDS
ASH-02 S ] I B e e s T B I
ASH-03 SSI SSI S1S] I e e SSI SSI
ASH-04 SSI SSI ssSI | = | SSI SSI
ASH-05 SSI SSI S1S] I e e SSI SSI
ASH-07 SSI SSI ssl | - | SSI SSI
ASH-08 SSI SSI SSI | = | SSI SSI
Notes:

E = concentration below UPL.
SSI| = statistically significant increase (Indicating concentrations above the background UPL).

5.2 Appendix IV SSI Determination

The Appendix IV Assessment monitoring results were compared against their respective background
UPLs to determine if they exhibited SSlIs above background. This comparison indicates that selenium at
monitoring wells ASH-03, ASH-04, and ASH-07 exhibit verified SSls over the background UPL as shown
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in the table below. No other Appendix IV constituents exhibited verified SSls over background. SSLs
were calculated for select constituents and are described in Section 5.4 below.

Well Sb |As | Ba | Be |[Cd| Cr |[Co| F | Pb | Li |Hg| Mo | Ra | Se Th
F ] o B e T e I M s o B e B B B B P e e
ASH-03 | —-—- |- |- |- |— |- || |- |~ | |- |-— | SS| | —-
ASH-04 | - | - | === | === | === | = | = | o= | em | em | meem | o= | = [ SO | -
F ] o B L T B B B e e B B B B B B R e s
ASH-07 | === | === | === | === | === | === | === | === [ mmem [ e | e | - | -= | SS] | -
ASH-08 | === | === | === | === | e [ mmem | e | e [ mmem e e | e | e | e | e
Notes:

E = concentration below UPL.
SSI| = statistically significant increase (Indicating concentrations above the background UPL).

53 Establishment of Groundwater Protection Standards

GWPS were selected for the detected Ash Monofill Appendix IV constituents using the criteria specified
in 40 CFR 257.95(h). The GWPSs listed on Tables 3, 4, 5 were selected from the USEPA drinking water
maximum contaminant limits, groundwater standards provided in 40 CFR 257.95(h)(2), or the
background UPLs where they exceeded either of the other standards.

54 Appendix IV SSL Determination

Constituents exhibiting an SSI over the background UPL for two consecutive events were further
evaluated to determine whether they are present at SSLs relative to GWPS established under the CCR
Rule (40 CFR 257.95(d)(2)). SSLs were identified by calculating the 95 percent lower confidence limit
(95% LCL) at each well where the Assessment monitoring constituents exhibited a verified SSI over
background and comparing the 95% LCL to the GWPS. A constituent is present at an SSL over the
GWPS if the 95% LCL is greater than the GWPS. Selenium concentrations at monitoring wells ASH-03,
ASH-04, and ASH-07 were found at an SSL above the GWPS because their 95% LCLs were greater
than the selenium GWPS (0.05 milligram per liter [mg/L]) as shown in the table below. Appendix IV
constituents that exceed the GWPS at an SSL require an alternate source demonstration or corrective
action. Selenium is the only Appendix IV constituent requiring corrective action at this time.

Well Sb |As | Ba | Be [Cd|Cr |Co| F |[Pb | Li |[Hg|Mo| Ra| Se | Th
F S O e T et e et e el Bt e B e B B I
ASH-03 | === | === | === | === | === | = | e | e | e | e | | e |
ASH-04 | = | = | === | === | === | = | e | o | = | e | | e |
ASH-05 | == | === | === | === | === | === | = | o | = | e | | e | -
ASH-07 | == | === | === | === | === | === | == | == | == | = | | - | -
ASH-08 | == | == | === | === | === | = [ e | o | e e | e | e [ | = |

Notes:

= concentration below UPL.
= statistically significant level (indicating 95% LCL exceeded GWPS).
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Well No. Parameter Q?S?QI/_LC)L (va;IIDLS)
ASH-03 Selenium 0.05
ASH-04 Selenium 0.05
ASH-07 Selenium 0.05
Notes:
_ constituent’s 95% LCL exceeds the GWPS.
GWPS = groundwater protection standard.
95% LCL = 95 percent lower confidence limit.
mg/L = milligrams per liter.
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Projected Activities in 2024

The following activities are anticipated to be performed at the Ash Monofill during calendar year 2024

Platte River will continue groundwater monitoring at the Ash Monofill on a semiannual basis for
the Appendix lll constituents and Appendix IV constituents that were detected as specified in
40 CFR 257.95(d)(1) or 40 CFR 257.95(f). The full list of Appendix IV constituents also will be
sampled annually.

Platte River completed construction of a new engineered landfill cell (referred to as Cell 2B) for
ash management in April 2023 (AECOM 2024). Cell 2B has an engineered leachate system
and improved storm water diversion features that may influence groundwater flow within the
footprint and downgradient of the landfill. Groundwater monitoring data from 2023 onwards will
be evaluated for potential influence Cell 2B may have on groundwater flow and constituent
concentrations.

An assessment of corrective measure (ACM) was prepared in August 2019 to identify potential
remedial alternatives for selenium in groundwater at the Ash Monofill. The ACM included a
range of cleanup options that included monitored natural attenuation, groundwater pump and
treat, and a permeable reactive barrier. The ACM options were presented at a public meeting in
November 2019. In 2024, the corrective action options presented in the ACM will be evaluated
for a final remedy selection and implementation. Remedy selection will be based on adequate
monitoring data, the site hydrogeology, contaminant migration pathways and contaminant
exposure pathways. The evaluation will also consider any influence the newly engineered landfill
Cell 2B may have on groundwater flow and constituent concentrations.
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7.0 Summary and Findings

AECOM, on behalf of Platte River, oversaw groundwater sampling and analysis of Detection
(Appendix Ill) and Assessment (Appendix IV) monitoring at the Ash Monofill. Monitoring data and
analytical results collected as part of the semi-annual Detection and Assessment monitoring programs
were evaluated to determine potentiometric surface elevations, groundwater flow directions and rates,
and whether any constituents were present at an SSI above background UPLs or exceeded GWPS at
an SSL. The existing Ash Monofill monitoring well network was not modified this year as no new
monitoring wells were installed as part of the Assessment monitoring program.

The Appendix Il detection monitoring results indicate that some of the boron, calcium, chloride, sulfate,
and TDS concentrations at monitoring wells ASH-02, ASH-03, ASH-04, ASH-05, ASH-07, and ASH-08
represent verified SSIs above the background UPLs. Selenium concentrations in groundwater at
monitoring wells ASH-03, ASH-04, ASH-07 were found to represent verified SSlIs above background
UPLs. Additional statistical analysis found that selenium exceeds the GWPS at an SSL at wells ASH-03,
ASH-04, and ASH-07. These results require continued Assessment monitoring and corrective action for
selenium at the Ash Mondfill.

An ACM was prepared in August 2019 to identify potential remedial alternatives for selenium in
groundwater at the Ash Monofill. The ACM included a range of cleanup options that included monitored
natural attenuation, groundwater pump and treat, and a permeable reactive barrier. The ACM options
were presented at a public meeting in November 2019. In 2024, the corrective action options presented
in the ACM will be evaluated for a final remedy selection and implementation. The evaluation will also
consider any influence the newly engineered landfill Cell 2B may have on groundwater flow and
constituent concentrations.
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Table 1

Ash Monofill Monitoring Well Construction Details
PRPA Ash Monofill Annual Report for 2023
PRPA Rawhide Facility, Colorado

Ground Top of Total Well
Well Name Location Relative Easting Northing Surface Casing Deoth Screen |Well Screen
to Waste Unit (ft) (ft) Elevation Elevation (ft bp ) Interval Lithology
(ft amsl) (ft amsl) 9 (ft bgs)
ASH-01 Upgradient Well 3124781.307 | 1562659.296 5759.29 5760.15 31 26-29 Shale
ASH-02 Downgradient Well | 3127250.213 | 1558450.627 5679.25 5679.87 55 51-54 Shale
ASH-03 Downgradient Well | 3126904.393 | 1558820.854 5714.21 5717.18 49 39-49 Shale
ASH-04 Downgradient Well | 3126544.377 | 1558803.996 5689.58 5692.57 29 19-29 Shale
ASH-05 Downgradient Well | 3126255.648 | 1558603.939 5696.68 5698.71 29 19-29 Shale
ASH-06 Upgradient Well 3126039.957 | 1562657.603 5783.23 5786.41 65 50-65 Shale
ASH-07 Downgradient Well | 3127068.621 | 1558643.688 5687.58 5690.56 25 15-25 Shale
ASH-08 Downgradient Well | 3126672.477 | 1558046.977 5681.22 5684.41 29 19-29 Shale
Notes:

ft amsl = feet above mean sea level; ft bgs = feet below ground surface
ASH-01 was installed in December 1980 as MW-1 by Black & Veatch.
ASH-02 was installed in December 1980 as MW-2 by Black & Veatch.
Wells surveyed in North American Datum 1983 (NAD83)
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Table 2

Ash Monofill Groundwater Level Measurements 2023

PRPA Ash Monofill Annual Report for 2023
PRPA Rawhide Facility, Colorado

Sampling Measurement IYIeasurlng.j Depth To Water Groundv.vater
Well ID Event Date Point Elevation (ft btoc) Elevation
(ft amsl) (ft amsl)
ASH-01 |[April 2023 4/24/2023 5760.15 13.95 5746.20
ASH-01 [October 2023 10/11/2023 5760.15 13.34 5746.81
ASH-02 |April 2023 4/24/2023 5679.87 1.82 5678.05
ASH-02 [October 2023 10/09/2023 5679.87 3.95 5675.92
ASH-03 |[April 2023 4/24/2023 5717.18 36.06 5681.12
ASH-03 [October 2023 10/09/2023 5717.18 37.93 5679.25
ASH-04 |April 2023 4/24/2023 5692.57 11.58 5680.99
ASH-04 [October 2023 10/09/2023 5692.57 12.87 5679.70
ASH-05 |[April 2023 4/24/2023 5698.71 19.77 5678.94
ASH-05 [October 2023 10/09/2023 5698.71 20.53 5678.18
ASH-06 |[April 2023 4/24/2023 5786.41 62.51 5723.90
ASH-06 [October 2023 10/09/2023 5786.41 62.60 5723.81
ASH-07 |[April 2023 4/24/2023 5690.56 12.61 5677.95
ASH-07 [October 2023 10/09/2023 5690.56 14.76 5675.80
ASH-08 |April 2023 4/24/2023 5684 .41 8.48 5675.93
ASH-08 [October 2023 10/09/2023 5684.41 9.71 5674.70
Notes:
ft = feet

ft amsl = feet above mean sea level
ft btoc = feet below top of casing
NM = not measured
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Table 3

ASH Monofill Analytical Results and Statistical Summary 2023
PRPA ASH Monofill Annual Report for 2023
PRPA Rawhide Facility, Colorado

Sample Location| ASH-01 ASH-01 ASH-02 ASH-02 ASH-02 ASH-03 ASH-03 ASH-03
Sample Type N N FD N N N FD N
Sample Date| 4/25/2023 | 10/11/2023 | 4/25/2023 | 4/25/2023 | 10/12/2023 | 4/27/2023 | 10/10/2023 [ 10/10/2023
Background Upper Grosmdwater
Prediciton Limit (UPL)| ' rotection Standard
Chemical Name Analytical Method (GWPS) Unit

Appendix lll Parameters
Boron SW6010 0.608 - mg/L 0.454 0.494 1.93 1.93 2.01 0.773 0.783 0.805
Calcium SW6010 380.55 - mg/L 350 395 169 167 177 450 467 468
Chloride EPA9056 27.74 - mg/L 19.0 18.7 321 24.8 22.8 99.6 108 100
Fluoride EPA9056 1.49 - mg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Sulfate EPA9056 2408 - mg/L 2660 1880 2990 2290 2330 3840 3690 3000
Total Dissolved Solids  |SM2540C 3900 - mg/L 3590 3400 3590 3900 3330 5820 5510 J+ 5320 J+
Appendix IV Parameters
Antimony SW6020 0.004 0.006 mg/L < 0.0030 < 0.0010 < 0.0030 < 0.0030 < 0.0030 < 0.0050 < 0.0010 < 0.0020
Arsenic SW6020 0.004 0.01 mg/L < 0.0030 <0.0010 <0.0030 | <0.0030 < 0.0030 < 0.0050 <0.0010 < 0.0020
Barium SW6020 0.070 2.0 mg/L 0.0091 0.0093 0.0199 0.0203 0.0236 0.0124 0.0086 0.0091
Beryllium SW6020 0.002 0.004 mg/L <0.0015 | <0.00050 | <0.0015 | <0.0015 < 0.0015 < 0.0025 < 0.00050 <0.0010
Cadmium SW6020 0.002 0.005 mg/L < 0.0015 < 0.00050 <0.0015 < 0.0015 <0.0015 < 0.0025 < 0.00050 < 0.0010
Chromium SW6020 0.033 0.10 mg/L < 0.0030 <0.0010 <0.0030 | <0.0030 < 0.0030 < 0.0050 <0.0010 < 0.0020
Cobalt SW6020 0.042 0.042 (0.006) mg/L < 0.0030 < 0.0010 < 0.0030 < 0.0030 < 0.0030 < 0.0050 < 0.0010 < 0.0020
Fluoride EPA9056 1.49 4.0 mg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Lead SW6020 0.004 0.015 mg/L < 0.0030 < 0.0010 < 0.0030 < 0.0030 < 0.0030 < 0.0050 < 0.0020 < 0.0020
Lithium SW6010 0.549 0.549 (0.040) mg/L 0.394 0.45 0.3 0.301 0.325 0.407 0.43 0.434
Mercury EPA7470 0.0002 0.002 mg/L < 0.00020 | <0.00020 | <0.00020 | <0.00020 | <0.00020 [ <0.00020 < 0.00020 < 0.00020
Molybdenum SW6020 0.052 0.10 mg/L < 0.0030 < 0.0010 0.0068 0.0069 0.0077 < 0.0050 <0.0010 < 0.0020
Radium, total TRC 6.18 6.18 (5.0) pCi/L 1.09 1.20 0.764 0.592 0.188 1.89 1.18 1.24
Radium-226 E903.1 3.09 5.0 pCi/lL 0 0.121 0.296 J 0.133J -0.143 0.552 0.196 0.220
Radium-228 E904.0 3.09 5.0 pCi/L 1.09 J+ 1.08 J+ 0.468 0.459 0.188 1.34 0.980 1.02
Selenium SW6020 0.039 0.05 mg/L < 0.0030 <0.0010 <0.0030 | <0.0030 < 0.0030 0.113 0.121 0.111
Thallium SW6020 0.004 0.004 (0.002) mg/L < 0.0030 < 0.0010 < 0.0030 < 0.0030 < 0.0030 < 0.0050 < 0.0020 < 0.0020
Field Par ters
Specific Conductivity  |Field Measure - - us/cm 3586 4013 3987 3987 3557 6345 5208 5208
Dissolved Oxygen Field Measure - - mg/L 4.48 0.47 3.92 3.92 0.12 0.68 0.42 0.42
ORP Field Measure - - mV 1121 149.7 46.6 46.6 167.1 105.9 109.7 109.7
pH Field Measure 8.84 - SuU 7.37 715 7.75 7.75 7.65 6.83 7.26 7.26
Turbidity Field Measure - - NTU 0.72 2.24 217 217 6.89 3.00 6.34 6.34
Temperature Field Measure - -- Degrees C 10.1 11.7 9.9 9.9 12.5 12.8 12.2 12.2
Notes:

N = primary sample

R = unusable, non-detect data analyzed outside of required holding time

FD = field duplicate

mg/L = milligrams per liter
ug/L = micrograms per liter
pCi/L = picoCuries per liter

Bold black value is detected result
Bold red value exceeds groundwater protection standard (GWPS)

SSI = statistically significant increase over background upper prediction limit (UPL)

SSL = statistically significant level above the GWPS
J = estimated concentration (+ = biased high, - = biased low)
The GWPS represents the maximum contaminant limits (MCLs) outlined by 40 CFR 257.95 (h), unless the background UPL

exceeds the MCL, in which case the GWPS will be represented by the UPL. For GWPSs represented by the UPL, the MCL is
presented next to it in parentheses.
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Table 3

ASH Monofill Analytical Results and Statistical Summary 2023
PRPA ASH Monofill Annual Report for 2023
PRPA Rawhide Facility, Colorado

Sample Location| ASH-04 ASH-04 ASH-05 ASH-05 ASH-06 ASH-06 ASH-07 ASH-07 ASH-08 ASH-08
Sample Type N N N N N N N N N N
Sample Date| 4/27/2023 10/11/2023 | 4/26/2023 | 10/11/2023 | 4/24/2023 | 10/11/2023 | 4/27/2023 | 10/12/2023 | 4/26/2023 | 10/10/2023
Background Upper Grosmdwater
Prediciton Limit (UPL)| ' rotection Standard
Chemical Name Analytical Method (GWPS) Unit

Appendix lll Parameters
Boron SW6010 0.608 - mg/L 0.597 0.665 0.86 0.916 0.304 0.305 0.721 0.845 0.838 0.919
Calcium SW6010 380.55 - mg/L 462 483 487 520 25.5 25.5 411 435 419 460
Chloride EPA9056 27.74 - mg/L 219 197 363 226 8.0 8.0 319 214 32.0 28.9
Fluoride EPA9056 1.49 - mg/L <0.20 0.25 <0.20 0.36 0.47 0.72 <0.20 <0.20 <0.20 UJ <0.20
Sulfate EPA9056 2408 - mg/L 3480 3580 3180 2390 77.6 75.7 4380 3440 3300 2080
Total Dissolved Solids  |SM2540C 3900 - mg/L 6310 6060 4170 4760 427 417 7910 7110 3400 4400 J+
Appendix IV Parameters
Antimony SW6020 0.004 0.006 mg/L < 0.0050 < 0.0010 < 0.0050 < 0.0010 < 0.0010 < 0.0010 <0.0100 < 0.0030 < 0.0050 < 0.0020
Arsenic SW6020 0.004 0.01 mg/L < 0.0050 0.0011 < 0.0050 <0.0010 <0.0010 0.0010 <0.0100 <0.0030 | <0.0050 | <0.0020
Barium SW6020 0.070 2.0 mg/L 0.0335 0.0093 0.0200 0.0138 0.0360 0.0380 0.0160 0.0111 0.0112 0.0116
Beryllium SW6020 0.002 0.004 mg/L < 0.0025 < 0.00050 < 0.0025 < 0.00050 [ <0.00050 | <0.00050 | <0.0050 <0.0015 | <0.0025 | <0.0010
Cadmium SW6020 0.002 0.005 mg/L < 0.0025 < 0.00050 < 0.0025 < 0.00050 | <0.00050 | <0.00050 [ <0.00050 | <0.0015 < 0.0025 < 0.0010
Chromium SW6020 0.033 0.10 mg/L < 0.0050 <0.0010 < 0.0050 <0.0010 <0.0010 0.0028 <0.0010 <0.0030 | <0.0050 | <0.0020
Cobalt SW6020 0.042 0.042 (0.006) mg/L < 0.0050 < 0.0010 < 0.0050 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0030 < 0.0050 0.0020
Fluoride EPA9056 1.49 4.0 mg/L <0.20 0.25 <0.20 0.36 0.47 0.72 <0.20 <0.20 <0.20 UJ <0.20
Lead SW6020 0.004 0.015 mg/L < 0.0050 < 0.0030 < 0.0050 < 0.0010 < 0.0010 < 0.0010 <0.0100 < 0.0030 < 0.0050 < 0.0020
Lithium SW6010 0.549 0.549 (0.040) mg/L 0.373 0.42 0.313 0.344 0.0561 0.0535 0.502 0.543 0.288 0.326
Mercury EPA7470 0.0002 0.002 mg/L < 0.00020 < 0.00020 < 0.00020 < 0.00020 | <0.00020 | <0.00020 | <0.00020 | <0.00020 | < 0.00020 | <0.00020
Molybdenum SW6020 0.052 0.10 mg/L < 0.0050 0.0011 < 0.0050 <0.0010 0.0133 0.0133 <0.0100 <0.0030 | <0.0050 | <0.0020
Radium, total TRC 6.18 6.18 (5.0) pCi/L 0.755 1.68 0.907 1.20 0.482 0.397 1.88 0.917 1.01 0.675
Radium-226 E903.1 3.09 5.0 pCi/lL 0.267 1.68 0.368 J 0.649 J 0.180 0 0.642 0.378 0.398 J 0.155
Radium-228 E904.0 3.09 5.0 pCi/L 0.488 -0.00464 0.539 0.547 0.302 0.397 1.24 0.539 0.616 0.520
Selenium SW6020 0.039 0.05 mg/L 0.121 0.125 0.0169 0.0153 0.0257 0.0252 0.124 0.101 < 0.0050 < 0.0020
Thallium SW6020 0.004 0.004 (0.002) mg/L < 0.0050 < 0.0030 < 0.0050 < 0.0010 < 0.0010 < 0.0010 <0.0100 < 0.0030 < 0.0050 < 0.0020
Field Par ters
Specific Conductivity  |Field Measure - - us/cm 6738 6228 5835 5291 709 730 8091 6078 5313 4198
Dissolved Oxygen Field Measure - - mg/L 7.62 0.48 0.72 0.37 6.11 4.76 6.24 0.29 0.48 0.26
ORP Field Measure - - mV 115.0 141.2 106.7 140.3 60.5 124.8 113.4 185.0 101.1 441
pH Field Measure 8.84 - SuU 7.80 7.39 6.88 712 8.04 8.08 710 7.30 6.77 7.14
Turbidity Field Measure - - NTU 22.1 4.76 10.9 17.4 3.55 4.77 131 4.09 6.89 3.55
Temperature Field Measure - -- Degrees C 11.4 12.2 13.2 13.1 14.0 14.1 12.3 12.3 9.8 13.3
Notes:

N = primary sample

R = unusable, non-detect data analyzed outside of required holding time

FD = field duplicate

mg/L = milligrams per liter
ug/L = micrograms per liter
pCi/L = picoCuries per liter

Bold black value is detected result
Bold red value exceeds groundwater protection standard (GWPS)

SSI = statistically significant increase over background upper prediction limit (UPL)

SSL = statistically significant level above the GWPS
J = estimated concentration (+ = biased high, - = biased low)
The GWPS represents the maximum contaminant limits (MCLs) outlined by 40 CFR 257.95 (h), unless the background UPL

exceeds the MCL, in which case the GWPS will be represented by the UPL. For GWPSs represented by the UPL, the MCL is
presented next to it in parentheses.
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Table 4

Ash Monofill Appendix lll Background Upper Prediction Limits

PRPA Ash Monofill Annual Report for 2023
PRPA Rawhide Facility, Colorado

Normal or

(mg/L)

Pararpeter Number of Percent Lognormal Statistical Background

(Units) Samples Non-detects Distribution? Test UPL
Boron (mg/L) 28 No/No Nonparametric 0.608
Calcium (mg/L) 28 No/No Nonparametric 380.55
Chloride (mg/L) 26 No/No Nonparametric 27.74
Fluoride (mg/L) 28 25 Yes/Yes Parametric 1.49
pH (standard units) 26 0 No/Yes Parametric 8.84
Sulfate (mg/L) 26 3.8 No/No Nonparametric 2,408
Total Dissolved Solids 28 0 No/No Nonparametric 3,900

Notes:
mg/L = milligrams per liter
UPL = upper prediction limit

Upper Prediction Limit calculated using data from September 2016 through October 2021
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Table 5

Ash Monofill Appendix IV Background Upper Prediction Limits
PRPA Ash Monofill Annual Report for 2023

PRPA Rawhide Facility, Colorado

Number | Percent Normal or .
P?Larmzt)er of Non- Lognormal Sta_lt_l:stltcal Baclag;lt_)und GWPS
Samples | detects | Distribution?
Antimony (mg/L) 28 100 No/No MDL 0.004 0.006
Arsenic (mg/L) 28 85 No/No MDL 0.004 0.01
Barium (mg/L) 28 0 No/No Nonparametric 0.070 2.0
Beryllium (mg/L) 28 100 No/No MDL 0.002 0.004
Cadmium (mg/L) 28 100 No/No MDL 0.002 0.005
Chromium (mg/L) 28 68 Yes/Yes Nonparametric 0.033 0.1
0.042
Cobalt (mg/L) 28 100 No/No MDL 0.042 (0.006)
Fluoride (mg/L) 28 25 Yes/Yes Parametric 1.49 4.0
Lead (mg/L) 28 93 No/No MDL 0.004 0.015
I . 0.549
Lithium (mg/L) 28 0 No/No Nonparametric 0.549 (0.040)
Mercury (mg/L) 28 100 No/No MDL 0.0002 0.002
Molybdenum 28 57 Yes/Yes Nonparametric 0.052 0.1
(mglL)
Selenium (mg/L) 28 36 No/No Nonparametric 0.039 0.05
. 0.004
Thallium (mg/L) 28 100 No/No MDL 0.004 (0.002)
Radium-226+228 . 6.18
Combined (pCi/lL) 24 8 No/Yes Parametric 3.09 (5.0)
Notes:

GWPS = groundwater protection standard

mg/L = milligrams per liter

pCi/L = picoCuries per liter

MDL = background limit set at maximum detection or reporting limit

Upper Prediction limits calculated using data from September 2016 through October 2021

All of the antimony, beryllium, cadmium, chromium, cobalt, mercury, molybdenum, and thallium results in the
background monitoring wells were reported as not detected or detected less than 5 percent. For these constituents, the
maximum detection or reporting limit was selected as the UPL per the double quantification rule in the U.S.
Environmental Protection Agency’s Unified Statistical Guidance (2009).

The GWPS represents the maximum contaminant limits (MCLs) outlined by 40 CFR 257.95 (h), unless the background
UPL exceeds the MCL, in which case the GWPS will be represented by the UPL. For GWPSs represented by the UPL,
the MCL is presented below it in parentheses.
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Q”COM Well/Piezo ID: va‘& m
Ground Water Sample Collection Record
Client: Platie River Power Authority Date: “%!L';!LB
Praject No: CDPHE = 60630004, CCR = 60630103 Time: Start
Site Location: Rawhide Generating Station Finish 1 O9-&
Weather Conds: nlvu;..% oot ~Ho™™  Collector(s) _ ). Mool wsowd é K. %Oﬂ‘?*&ﬁ
i ¥

WATER LEVEL DATA: (measured from Top of Casing)
a. Total Well Length c. Casing Material NCJ

Well Piezometer [}

e. Length of Water Column {a-b)
h
b. Water Table Depth E% o d. Casing Diameter & f. Calculated Well Volume (see back)
L/ .
Flow Rate (< 500 miminy: > 100" i
WELL PURGING DATA
a. Purge Method __bladder pump
b. Acceptance Criteria defined (from workpian)
~ Minimum Required Purge Volume (@ well volumes) ___ Low flow
c. Field Testing Equipment Used: Make Model Serial Number
YS! 656- 24 ¥5974
Turbidity UaE 2400 © 1RolaLobLHSED
d. Field Testing Equipment Calibration Documentation Found in Field Notebook # Page #
Volume /] v| Spec. CondAq 7 DO | Turbidity /| DTW v
Time Removed {gal)] T°{C) pit (Us/cm) ORP mg/L (NTL) Color (ft)
Stabilization - +-3% | +/-0.1 +i- 3% +/- 10 MV +/-10% | 5 NTU, 10% 0.3 fi
7RI 0.1 \od [ 7.4o | 3673 6.7 b-th V1o, | clear | o8
naig 0.% .3 | 7.38( 3%80 loq. S4% Xz tyar | .25
D420 oo 10.2.1 7.27 | 2580 7.6 Yo | 8.70 clear | 4 37%
0425 L e o.& [ 787] 2ca< T yeal 0.7 | Qder] 1430
6495 12 101 737 | 20b e i HY& 8.7z el g i 20,
e. Acceplance criteria pass/fail Yes No N/A
Has required volume been removed J ] ]
Has required turbidity been reached fl | ]
Have parameters stabilized Ef}/ | O
If no or N/A - Explain below.
SAMPLE COLLECTION: Method: bladder pump
Sample ID Co}ntainer Type No. of Containers Preservation Analysis Time
G -0t - CLR. | e Col 2 se,e%c,_.-—L ; > | 0430
ACH DU -CEZ | 1 Lonlasing - PH\J‘ z Rafivm-226 2 ~Z28 oG <0
GU Bt - CDYNE] See' (o C & T o - > 0920

Comments

s
Signature //ZZW‘” /%‘fé;éy/l

Date Ll{/ ‘LS’/ Zg




e -Cch

/9 o\ CCR,

Pt CONE

- WelliPiezo ID: P(S({‘
AZCOM -0%
Ground Water Sample Collection Record
Client: Platte River Power Authority Date: Lf: 5 '7/’%
Project No: CDPHE = 60630004, CCR = 60630103 Time: Start
Site Location: Rawhide Generating Station 1 Finish [520
Weather Conds: thovd  fold wéﬁ,&% Collector(s} _ 0 . Weadwminrk ‘ﬂ\, . Hoppes
L ‘ Th

WATER LEVEL DATA: {measured from Top of Casing)
a. Total Well Length

well Piezometer [

e. Lerigth of Water Column

e

c. Casing Material
b. Water Table Depth d. Casing Diameter L%u f. Calculated Well Volume (see back)
Flow Rate (< 500 mimin): 105 ** -
WELL PURGING DATA
a. Purge Method __bladder pump
b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@ well volumes) ___ Low flow
c. Field Testing Equipment Used: Make Maodel Serial Number
YSI-556 Pyn Senit § Y4234 ?‘r{f‘
Turbidity Vg, L1 00D oo “ULHEE0
d. Field Testing Equipment Calibration Documentation Found in Figld Notebook # Page #
Volume J/ /| Spec. Cond 1] J{ DO ]| Turbidity .4 DTW
Time Removed (gal)| T° (C} pk {us/cm) ORP mg/L {NTU} Caolor (ft)
Stabilization -- +- 3% +/- 0.1 +/- 3% +/- 10 MV +/-10% 1 8 NTU, 10% 0314
1251, .1 0.5 7781 39¥y. vie. by 7.8¢1 (.44 deae | 182
yedy 0,7~ 04 | 775|374 15,9 Wpo| 578 | eer | V9L
21l [i§E3 q. TS| A7 2.2, His ! 568 [ chesr | 2.5
LAY g Wi | 775 | 30Ye 107 2 doit o el ean 230
12454 0.l 0% | 775 249¢ au 9 U 12 oY g | 2 S
1257 8.7 W6l 73] =%8D 97.1 Yo7 | S doav | 2771
SO0 NT8 6. 7N 207 77.4 B Y71 oo 785
20% 0.9 0.2 | 776 | 2990 7.9 woh| Sso e | 502
200 .9 lo. 2 | 775 598 % .0 Uoo| =29 | deer| 322
264 [.0 102 | 77| =2a%0 617, 38| o | clear e
211 i V0.2 | 774 29¢¢ i 3901 2.4b | clesw | 565
Bl 128 W02 | 774 =A% lo.7 2an 273 | pregwe | 370
Sl [ o4 | 778 39%L 50.6 24% 25 | desr | %A1
1324 1. 9. 1.77%]  2A8% Y2 5.97 2.2 | plepe| 4.00
124 LG 7.75] Se¥7F Y.l 287 ZA7 | tAée| il
e. Accepiance criteria pass/fail Yes No NiA
Has required volume been removed C ] [
Has required turbidity been reached [ [J [
Have parameters stabilized JZ’ O |
If no or N/A - Explain below.
SAMPLE COLLECTION: Method: bladder pump
Sample ID Container Type No. of Containers Preservation Analysis Time
el 07~ COR.| Se@,C i Toe GC_—| : S 1227
U 0% - CCE [T plagse 2 biabie ol | Ridum - 2eb & 729 Y
SRS T RN G Tee CoL : > | 327

Comments

/L?

Date LH'Z;S'/ $3

{a-b)




Well/Piezo ID: %H _’03

Ground Water Sample Collection Record

AZCOM

Client: Platte River Power Authority Date: ':”?/ 7¢ 23
Project No: CDPHE = 60630004, CCR = 60630103 Time: Start_|Z|5
Site Location: Rawhide Generating Station Finish j}%
Weather Conds: \. W\-bM ?Mﬂ# J,nd? Gollector(s) 1. Wwedwarl 4 k v\—\'v{y? &

(el : —

weil [

WATER LEVEL DATA: (measured from Top of Casing) Piezometer []

R

a. Total Well Length c. Casing Material e. Length of Water Column (a-b)
n
b. Water Table Depth d. Casing Diameter Z f. Calculated Well Volume (see back)
Flow Rate (< 500 ml/min): ™ K14 NZ
WELL PURGING DATA
a. Purge Method __bladder pump
b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@ well volumes) ___ Low flow
c. Field Testing Equipment Used: Make Model Serial Number
YSI656 Prvoim is € Ti02059
Turbidity Ve, Av o Gl \‘é’o ol k4530
d. Field Testing Equipment Calibration Documentation Found in Field Notebook # Page #
Volume d J" Spec. Con /| DO ] Turbidity DTW?‘
Time Removed (gal)| T° (C) pH (ps/cm) ORP mg/L (NTU) Color (ft)
Stabilization -- +/-3% | +/-0.1 +/- 3% +/- 10 MV +/-10% | 5 NTU, 10% 0.3 ft
il O-1 .G %z 6347 (PES Syl 43l | e | 2bbl
2\9 0.2 i3.1 A 352 e.9 Tos [ 4.7 debv | 399
322 | Qes [Usp | 653 (250 A 0471 278 | (dear] 36.95
-;%? UL_L}_?’ gLl 247 \lo.( O | 2,06 [ Uihe 2743
4 9.(?!. 0y, | L4l 34T 1091 VgD | 22 | flear[27.(
35 | 0. 2.8 | bdol 52"l Vo760 [0.761 235 | (foar| 37.20
\5}4 P-4 1| (p%2] 524 1660 Qg2 2.30 | (leav] 2775
1537 .o 2 | 93] L34S 105.9 0| %00 Ucav | 37.3)
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed [ | [
Has required turbidity been reached /Zf O O
Have parameters stabilized Zf O O
If no or N/A - Explain below.
SAMPLE COLLECTION: Method: bladder pump
Sample ID Container Type No. of Containers Preservation Analysis Time
Aot 0% CCRT See CC ] See & C ] —— [ 1340
| L pleshic Z VYOG Kodovm-22( 4226 ]
| See Col = Ceg CaC . U ) 1949
Comments
= 2t 3
Signature /%‘ Date i{/ ﬂ?f/ Z 5



AZCOM

Well/Piezo ID:

hett- 04

Ground Water Sample Collection Record

Client:
Project No:
Site Location:

Weather Conds:

Platte River Power Authority Date: illz _27
CDPHE = 60630004, CCR = 60630103 Time: Start 02 50
Rawhide Generating Station } Finsh LGS0
Sy .WMM' el Collector(s) __ - 1 (e < D Woedward

WATER LEVEL DATA: (measured from Top of Casing)

L3

Well Piezometer []

c. Casing Material PVC

a. Total Well Length e. Length of Water Column (a-b)
s
b. Water Table Depth d. Casing Diameter % f. Calculated Well Volume (see back)
Flow Rate (< 500 mimin): _*~ £00"“aih
WELL PURGING DATA
a. Purge Method __bladder pump
b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@ well volumes) ___ Low flow
c. Field Testing Equipment Used: Make Model Serial Number
Y5656 Do Lom€S \‘o}d 102089
Turbidity  tkrzcl, 2 ACOGS [(oltf OHUSTD
d. Field Testing Eqruipmem Calibration Documentation Found in Field Notebook # Page #
Volume | Spec. Cond J' DO v| Turbidity + DTW +
Time Removed (gal)| T°(C) pH (us/cm) VY] ORP mg/L (NTU) Color (ft)
Stabilization -- +/-3% | +/-01 +/- 3% +/- 10 MV +-10% | 5 NTU. 10% 0.3 ft
0¥<gl Q-0 Lo | 727] G724 (5.5 [Z22] 728 ciesr | (0 FY
057 | 0. g~ L | 79 ] 6769 AKX 170 [ 51.9 (dar | 110,
Q907 0.4 1.2 [ 7ol b7() o2 [760] UDD o] o 4%
_86 Wi gs 2 L2 (0771 .l soU ] 4o | e |0
it 0. 75 CHl 75% W, | T58] 20 | Clead (.03
0917 VE'GY & |7 (o725 . 1571 201 U] 10.19
Ud22-1 1.0 W2 [778 ] 74l \5. {65 22X | Aeer] [1.0§
1K A L. 5 779 G799, 1S4 1571 232 | deamv| 109
092 L2 e 7.0 (7% S0 |/lp2] 22.4 (et 1o
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O [1 [-4]
Has required turbidity been reached IZ/ O O
Have parameters stabilized IZ/ O O
If no or N/A - Explain below.
SAMPLE COLLECTION: Method: bladder pump
Sample ID Container Type No. of Containers Preservation Analysis Time
oW CCE | See CC 2 Bez CeC I _ [ 0752
Port ~04-CCE [T L placic Z WO, [ Pudiun U d 278 =
POR -0Y-COMHU] See Cols (2 Ses CC 895 &

Comments

by et M:,\/_Dt il At cond ST Do prviot A g bt

.

Signature

Date

j wll*z/%

Le Y2, w_t;u)
Wil



AZCOM WellFiezo ID: P(S AC

Ground Water Sample Collection Record

Client: Platte River Power Authority Date: H‘W‘ %)

Project No: CDPHE = 60630004, CCR = 60630103 Time: Start _| 210
Site Location: Rawhide Generating Station 7 Finish :

Weather Conds: 5;/\4«»{, ol ,gl'\g}{n[‘hvﬂ‘é”oflector(s) . Waoolwad ﬂ - H’L (
- . - t K

WATER LEVEL DATA: (measured from Top of Casing) Wellf Piezometer []

a. Total Well Length © ___  c. Casing Material m e. Lengthof WaterColumn___~ (a-h)
)

b. Water Table Depth d. Casing Diameter 2/ f. Calculated Well Volume (see back)

Flow Rate (< 500 mifmin): " [©0 oin

WELL PURGING DATA
a. Purge Method __bladder pump

b. Acceptance Criteria defined (from workplan)

- Minimum Required Purge Volume (@ well volumes) ___ Low flow

c. Field Testing Equipment Used: Make, Model Serial Number
Y51566- tho S2130 S 7102059
Turbidity Pz 2400 Lol CoUSEO
d. Field Testing Equipment Calibration Documentation Found in Field Notebook # Page #
Volume / +| Spec. Cond | DO | Turbidity | DTW
Time Removed (gal)] T° (C) pH (us/cm) ORP mg/L (NTU) Color (ft)
Stabilization i +/-3% | +/-0.1 +/- 3% +/- 10 MV +/-10% | 5 NTU, 10% 0.3 ft
12 0. 29 [, | 5970 127.9 22| G | AMay :
247 0.0 2% | bgrl Si9z 20.% Tl S5 q [ desw [
(L1 [ 0. 52 | LAG] §90q us. 4 loS] 293 1 cléan ]| 19.9S
L7 [ r7 | 87| 5973 nz.5 041 ] 220 Jelear | (993
132 | 0.0 31 [ (7] b¥e7 0,2 09 TG | Aer | 1994
257 i 3¢ | eF ]| SEYX 0%-¢ | O. 47 | olvav] 1992
V2 Ag 122 ] (94 ] STYO o7.7 | 0.0l J.5 [ chear[ 1995
08 7.2 | Y9] sS4l 074 0.%0 by Aear | 19
| Z4Y 2 [%5-2-] b-R¥ S35 oY 872 1o.T | dear| 187D
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed % O [
Has required turbidity been reached O O
Have parameters stabilized w O =]
If no or N/A - Explain below.
SAMPLE COLLECTION: Method: bladder pump
Sample ID Container Type No. of Containers Preservation Analysis Time
Mot AS-CE] Se T.C 2 See CO— ; 2| {250
Aol (5K TL plashe 2— UNDs | Rudiun 220, 4 278 I
POU-QS I See CoC (e S22 Col : | - W
Comments

s, %7%‘7// 7
£ &Y




AECOM Well/Piezo ID: 'kS-H" 0&:

Ground Water Sample Collection Record

Client: Platte River Power Authority Date: ‘ l?»s
Project No: CDPHE = 650630004, CCR = 60630103 Time: Start l \

Site Location: Rawhide Generating Station Finish ]52_0

Weather Conds: -6\“\951 , &' ~(p0°%  Collector(s) _Din ‘&z 7Y

WATER LEVEL DATA: (measured from Top of Casing) Well I]/ Piezometer [}

a. Total Well Length c. Casing Material E go e. Length of Water Column {a-b)
b. Water Table Depth d. Casing Diameter ?/u {. Calctlated Well Volume (see back) _

Flow Rate (< 500 mifmin):  ~ 200 ** Zunim

WELL PURGING DATA
a. Purge Method __bladder pump

b. Acceptance Criteria defined (from workplan)

- Minimum Required Purge Volume {@ well volumes) __ flow
c. Field Testing Equipment Used: Make Model Serial Number
Y51 668 P Genn 5 42979
Turbidit A0 % Colb
d. Field Testing Equipment Calibration Documentation Found in Field Notebook # Page #
Volume v | Spec. Cond /" DO F Turbidity ¥ DTW
Time Removed (gal})| T° {C) pH {ps/cm) ORP mg/l (NTL) Color (ft}
Stabilization - +-3% | +/-01 +/- 3% +- 10 MV +-10% | 5 NTU, 10% 0.3 it
1213 21N (7.0 | 791 796 287 (247 105 |cleor | (.68
VA% g [ 7] 756 Me.o [ [ 2.5 | plear [(2.02
\222 D-E 2.2 | 7751 7 ;g_,& Y20 T Aedr | 335
0.9 1. 7.‘!7 Z2H &2, SHR [0.© oov | &R
3 .90 3.2 715 5.0 | 5480 G761 dedl | 629
| 1228 g (A g Iz £1..7 44 £.08 | clear | (N.Z7
1BY2 2.% o0& 711 S9.0 O] .05 | depr 5
_\_% A Mo [ 905 o 0.0 G2 287 | deax | (4
Vho | 04| 704 (g0.5 {1l 258 [ cear [ (MTL
e. Acceptance criteria pass/iail Yes No N/A
Has required velume been removed | ] |
Has required turbidity been reached @/ | O
Have parameters stahilized \E/ [ |
If no or N/A - Explain below.
SAMPLE COLLECTION: Method: bladder pump
Sample 1D Container Type No. of Containers Preservation Analysis Time
—o(o—a‘,& 1L plasin'e, 2. BNO E Ao 120 0K 1550
ﬁ% o S8 Lol 3 e e L 2 1550
0h- (*b? ARTXTS [ See (ol — ——| 1550
Comments

Signature

Date 4’!@‘.,1/ ’2-3




A:COM Well/Piezo ID: A,g“/()?

Ground Water Sample Collection Record

Client: Platte River Power Authority Date: H 17/?!23
Project No: CDPHE = 60630004, CCR = 60630103 Time: Start_j LD

Site Location: Rawhide Generating Station Finish Z 55

Weather Conds: ?W_";JMQ, AT b&l tee| Collector(s) 1. Wlediuasrd—o k{% H‘oﬂm”\

WATER LEVEL DATA: (measured from Top of Casing) 3 Well p/ Piezometer []

a. Total Well Length c. Casing Material ‘P\[(/ e. Length of Water Column (a-b)
b. Water Table Depth d. Casing Diameter 2 f. Calculated Well Volume (see back)

Flow Rate (< 500 mi/min): _~ 000" 7m

WELL PURGING DATA
a. Purge Method __bladder pump

b. Acceptance Criteria defined (from workplan)

- Minimum Required Purge Volume (@ well volumes) __ Low flow

c. Field Testing Equipment Used: Make Model Serial Number "
YS! 656-PnpSenes (§T w2057
Turbidity - Pach ZeeoQR [FoloC oS8T
d. Field Testing Equipment Calibration Documentation Found in Field Notebook # Page #
Volume ¥ J | Spec. Cond 4| DO «| Turbidity DTW A
Time Removed (gal)[ T°(C) pH (ps/cm) ORP mg/L (NTU) Color (ft)
Stabilization - +/-3% | +/-01 +/- 3% +/-10 MV +/-10% [ 5 NTU, 10% 0.3 ft
W0 005 128 [T Bw0], .Y T (89 | Fo2 | owr [ 1271,
s 0.5 g |7.03] ¥oT¥ o | 3] 53.4 dgar | \2.7
Hzo 0.7 izec [7.05] Fod9 s [S05| 280 pr| (273
h25 .0 2.2 [7.10 | Ko%Xz 7 [ S71] 206 | cléev | |2.73
126 L2 122 [T(z] YR, l§~ 59 2.2 | déav| 276
125 o V23 70 [ 90%% 3 ed7 | 2.8 | clear| (2.7
1\Je 1.9 LS| zo] Feql 112, bd| 131 s lzﬁj
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O J
Has required turbidity been reached IE/ [ O
Have parameters stabilized E/ O O
If po or N/A - Explain below. ) :
b)w skl geg;%ﬁ ES,% i_%(_s ;{' %—£€m§ - ahlovartd IAEMMEL ‘}Q(‘WP
vk wiplt 2 !
L 7
SAMPLE COLLECTION: Method: bladder pump
Sample ID Container Type No. of Containers Preservation Analysis Time
pod-] -CCE | SeeCaC 3 See GO = IHICIY
-07-(CR | | L plasive 2 TN
[£-O7-COIRE | S22 ‘CeC b Cee Cof, J %

Comments

Signature %ﬁﬂ/// Date "ll! ?«7/ 23
L0/ ’




A:COM Well/Piezo ID: ;\SH -Cg

Ground Water Sample Collection Record

Client: Platte River Power Authority Date: ‘{ Z{& Z»;}
Project No: CDPHE = 60630004, CCR = 60630103 Time Start q o]
Site Location: Rawhide Generating Statigns/) i 1511 \“’0
Weather Conds: 4 o0l ¢ Lial W Collector(s) ‘h Woadward k—
I L
WATER LEVEL DATA: (measured from Top of Casing) Well ﬁ Piezometer []
a. Total Well Length c. Casing Material ‘P\/f; e. Length of Water Column (a-b)
b. Water Table Depth ____ d Casing Diameteri f. Calculated Well Volume (see back)

Flow Rate (< 500 mimin): "~ {Fe **H/pm

WELL PURGING DATA
a. Purge Method __bladder pump

b. Acceptance Criteria defined (from workplan)

- Minimum Required Purge Volume (@ well volumes) __ Low flow
c. Field Testing Equipment Used: Make Model 5§ﬂ3| Number
Y1556 ProGenpg (1 10%054
Turbidity  Waes 2400 & (K010 CARE SO
d. Field Testing Equipment Calibration Documentation Found in Field Notebook # Page #
Volume | v Spec. Cond,| DO | Turbidity ./ DTW
Time Removed (gal){ T° (C) pH (ps/cm) ORP mg/L (NTU) Color (ft)
Stabilization - +/-3% | +/-0.1 +/- 3% +-10 MV +/-10% | 5 NTU, 10% 0.3 ft
1z 905 [ ol [ 761 <%0 1265 | 70, T.87 | cdeow | 997
0‘ 7 o4 105 | (78] G63.% T2 0.k 102 | clap | Y027
2 HA 100G | G7Z] T o4.b | 089 449 | dégr | 1035
B‘h—? 0.5 | 10 79| 5357 b .4 O-pl do7 | tléaw] 029
(4922~ 0.7 (C.2- | (0. 77] S2ik oL | OSl| 4.%22- | déa | 10.22
i‘)%i WL AT | (77] 5%e% 101.0 0el] €75 | ddir 0.
VYL 0.9 Z | 77 63\ 01,0 0511 7@ | oléew 0.£5
Q9425 0.5 4% | 677 S5 o1l gk (.3 | deer| (p.26)
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O i | |
Has required turbidity been reached IZ/ O (]
Have parameters stabilized |2]/ O O
If no or N/A - Explain below.
SAMPLE COLLECTION: Method: bladder pump
arv S
' J }g Sample ID Container Type No. of Containers * | Preservation Analysis Time
ﬂﬂ\M‘s"‘fb __ASH-09-(Cd] SeeCC 3 St CoC_ : 1 0345
: AcH-19-0C r’( 1L pleShC B HiNO:  [(Fedivn-Tre | 228 \
ASM-0Y-(DMHE See CaC [ Sre Col N

Comments

—7 A
Signature //4&’[/’7/ Date (]l Zb
[ [g vy

—_——]
?'a
A




K523

Yhspd

U /247 3023

J{S&A 3

Event: PF\FA F\ Ut b, Cﬁ{ g(,?,mm : ?;j Date:
MP: Top of Casing r Recorder: [ ). Wooplha{ = Kk . LioppeS
[} ="

Location Group DTW D Notes

PZ-3 Piezometer |32 53| —

PZ-4 Piezometer .09 e

PZ-5 Piezometer |35, (9] —

ASH-01 ASH \3.4¢ — [Buffalo Area - Need Escort

ASH-02  [ASH \.g2 —

ASH-03  |ASH 6.6 —

ASH-04  [ASH ). 5§

ASH-05  |ASH \4.77 —

ASH-06  |ASH b5 s

ASH-07 |ASH 2] |

ASH-08  |ASH g [ —

BAT-01 |BAT Wiy —

BAT-02  [BAT \7.20 —

BAT-03 _|BAT 3. 2A0] —  |NealSELIHS 4O Setn? Well oS

BAT-04R |BAT 587 | — ;

BAT-05  [BAT XS | — [Weddks ol b secnrp vawik (il mouse nest préseny

BAT-06  |BAT Wey | — ’ i
BAT-08 |BAT - - Moandone

BAT-09 [BAT 28.82. | —

BAT-10  [BAT o —

BAT-11  |BAT 2795 | —

BAT-12  [BAT .67 | —

PRS-01  |PRS 1%29% —

PRS-02  [PRS 190 —

PRS-03  |PRS W .7 —_

PRS-04  |PRS 2. U, —

PRS-05  [PRS Y- 25| —

PRS-06  |PRS I¥.7¢ ——

MW-3  [Sitewide 15.1% —

MW-4  [Sitewide 19,511 ~

MW-5 Sitewide 22 .06 — |Buffalo Area - Need Escort

MW-6  [Sitewide .2y ——  |Cross Barbed Wire Fence and Access by Foot

MW-7 Sitewide 2.10 ~— |Cross Barbed Wire Fence and Access by Foot

MW-8  [Sitewide 10.91 —

Acronyms:

DTW - Depth to Water
MP - Measuring Point
TD - Total Depth
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AECOM Well/Piezo ID: Fb—r{_o{

Ground Water Sample Collection Record

Client: Platte River Power Authority Date: 10“ l‘ Z 3
Project No: 60709371 / 60709418 Time: Start | (OF
Site Location: Rawhide Generating Station Finish _“ E
Weather Conds: Ov{jﬂsﬂ"ﬁ] Wayw?, nf(ﬁﬁ Collector(s) Kara Hoppes & Olivia Helinski
]
. . i O
WATER LEVEL DATA: (measured from Top of Casing) 5 C well Il Piezometer
a. Total Well Length ¢. Casing Material ! Q e. Length of Water Column (a-b)
T ] il i
b. Water Table Depth 13' Jq ’ d. Casing Diameter 4’ f. Calculated Well Volume (see back)
WELL PURGING DATA A ‘ J
a. Purge Method H;U\{, o ?WP
b. Field Testing Equipment Used: Make Model Serial Number
YSI ProSeries Colve
HACH 2100Q Turbidimeter 24785
c. Field Testing Equipment Calibration Documentation Found in Field Notebook # /Page #
Vol /p g Cond // Turbidity
olume /] Spec. Con A urbidi
Time Removed (L) T° (C) ¥ pH (pslcm) v ORP (mV) (mg/L) 3/ (NTU) Vi Color DTW d
Stabilization +/-0.2 or 3% | +/-0.1 +-3% +/- 10 0.5mg, +/- 10% [ +/-5 or 10% 0.33 ft
(tF¥s) -0 (-0 ‘f-ﬁ q40[4 !? -1 . L0 5.75 Clr’ﬂ’v (3
0311 3. .5 198 4077 LI 2.4 355 10ty [ 1390
1034 3-0 L9 199 400y 195. 1 139 AP (eav _[14.03
037 4.0 1.5 1709 4ol 155 ¢ 0’55 A M ucdy 1{9-08
NG 5.0 J .R 2L6] dpos 5.9 0% 09 [Cleav, [0
43 790 LT [958 4013 497 0. 47 -2V [PV i |
e. Acceptance criteria pass/fail Yes No %y
Has required volume been removed O O ;
Has required turbidity been reached .21/ O O
Have parameters stabilized ,E( O O
If no or N/A - Explain below.
SAMPLE COLLECTION: Method: bladder pump
Sample‘lD Container Type No. of Containers Preservation Analysis Time
HSH=0[-CPFHE]_ <<e ¢-C 7 Cez CoC 41— — [0
SH-pl-CCR’ Ay, 5 ¥ R T
Comments

/1\/ - P, — 7
Signaturé'/’é/__)_/,;/f,z_‘E'::?"/I—'éc—/6 Date f()r’f! ;/Z >




A_;..:"COM Well/Piezo ID: ﬂﬁH“O 2

Ground Water Sample Collection Record

t r E
Client: Platte River Power Authority Date: [0! I 3! J] 3
Project No: 60709371 /60709418 Time: Start ¢
Site Location: Rawhide Generating Station Finish
Weather Conds: (¢ ,(‘fﬂdaq 4 4@.5‘0‘5 Collector(s) Kara Hoppes & Olivia Helinski
WATER LEVEL DATA: (measured from Top of Casing) Well Il Piezometer O
a. Total Well Length c— ¢. Casing Material PVL e. Length of Water Column _~———" (a-b)
b. Water Table Depth 3 ‘(l’ :i / d. Casing Diameter q f. Calculated Well Volume (see back)
WELL PURGING DATA d
a. Purge Method b'a dt/i/ 17 u M’l IV
b. Field Testing Equipment Used: Make Model Seri II,NL&nber
YSI ProSeries w1l
HACH 2700Q Turbidimeter Y 75>
c. Field Testing Equipment Calibration Documentation Found in Field Nq;ebdok # Page #
Volume v ' pec. Cond - i DO ?/ Turbidity
Time Removed (L) T° (C) pH ¥ (us/icm) ORP (mV) (mg/L) * (NTU) ¥ Color DTW
Stabilization - +/-0.2 0r 3% | +/- 0.1 +/- 3 % +/- 10 0.5mg, +-10% | +/-5 or 10% 0.33 ft \L Dy
H 0T lA-G_ 1797 T3CTT | 2000 H00 | 20q cer 1597 | Viloe
L4 2-0 1268 | 3tng Al 7.2 - 24 903 [Wl/d 7. i
A7 2-C T e 7 s . - W G Y0 8 L0 T 0.6 [ (rar[§.57
0% A 3.7 Ud (7] a5 75 L P Q.56 .-~ SELLEN k- X772
e . THA T b 594 191. ¢ 2:-29 A > N I 5.29
_05-11@ 0 it [ 2671 A5H] J%(aﬂ 719 Ly [~ +T963
A4 159 -0 .07 1 %5 ] I'] by T~ + 8 05
T3 1.2 [4.0 ng S 590 _’7#} “%. GL.57 [~ 7 (507
r“c:"{ -77 g f?\? 1. 15‘3'9;{ :’g: ; C-Hl 7-61;3 ~ i (f-g'-i
X ’ i ;E(z 2576 2. 0.t 7 g s 4 2 Y
ri‘.::‘ GO id. 1651 35 L7 153 012 2. 7% - 2. 75
0599 | B43 T4 7.65] 3557 1671 0.2 68T |~~~ 1(.8¢
e. Acceptance criteria pass/fail Yes No N/A
Has required volume been removed O ’El"/
Has required turbidity been reached )2/( O O
Have parameters stabilized /2/ O O
If no or N/A - Explain below.
SAMPLE COLLECTION: Method: bladder pump
Sample {D Container Type No. of Containers Preservation Analysis Time
Holl-03 TTTHE| &7 CoC N o € i e ————— |
H‘;f'ﬁa'i ~{CK S (eC 5 2ol f—  — 0pdS |

Comments

Signature ( Q/j }ﬂuﬁ%%—\ Date ’C' ! )RM ?




— Well/Piezo |D: _
A=ZCOM AsH-03
Ground Water Sample Collection Record
Client: Platte River Power Authorily pate: _10[10[23
Project No: 60709371 / 60709418 Time: Start _|350
Site Location: Rawhide Generating Station Finish _|51 2
Weather Conds: ([f pri Collector(s) Olivia Hefinski & K{J& Ho?lv?f

Well ,z(

WATER LEVEL DATA: (measured from Top of Casing) Piezometer 03

JP-01-Cppe =

UP-01 (LR

a. Total Well Length T—— ¢. Casing Material I \j D e, Length of Water Column - {a-b)
f
b. Water Table Depth 37937 g4 Casing Diameter 2! f. Calculated Well Volume (see back)
WELL PURGING DATA
a. Purge Method b’&ddtv V“.m ‘1]
b. Field Testing Equipment Used: Make Model Serial ber
Ysl ProSeries 50 ?N‘? IB
HACH 210CQ Turbidimeter Y 75 5
¢. Field Testing Equipment Calibration Documentation Found in Field Notebook # Pége # e ’
e /
Volume e vl Spec. Cond e DO /| Turbidity 47 P
] Time Removed (L} T°(C) H pH {us/cm) ORP (mv) {mg/L) (NTL) Color DTW
Stabilization - +-0.2 0r 3% +-0.1 +-3% +- 10 0.5mg, +/- 10% | +/5 or 10% -- 0.33 ft
1357 g0 Bh 720 597 1 175.5 | = 3.5 _|/eayi98ie
(357 {0 d5_ 1 3123 5326) 115 5%?5 9.9/ >~ v 1890 |
{4ds 2-0 (23 | 72201 5329 tI8.5 J.-60 B4 7 139 Gle
jYo3 3,0 id.d | 726l 5223 TN 0.5 (.74 N e -G¥
1400 d.9 (2-21 7238 509 109-7 04z G- SR =3 4 4 4
e. Acceptance criteria pass/fall Yes No ’h&a
Has required volume been removed Imj 0
Has required turbidity been reached (W O
Have parameters stabilized O O
If ne or N/A - Explain below,
SAMPLE COLLECTION: Method: b ,Gddf V _pdimp
| T
Sample ID Container Type No. of Containers Preservation Analysis Time
AoH-03-CPPHE 26 _Co” 7 5 A (gt
-5~ SEL Cel H 5 (o€ =~ — {YI0)
| 7 / T —— i {Y}10
R ZAIEE { 5 ! e — s
Comments ﬂ()to CO//KCJ?Q/ //IK’V!
e ] -~
Signature %W Date {'D ! ,0{ 53

o



AZCOM

Well/Piezo ID: ﬂ QH, [ i{

Ground Water Sample Collection Record

Client: Platte River Power Authority

tofll

Project No: 60709371 /60709418

te:
Time: Start 7 UU

Site Location: ?awhlde Generatlng Statlon

Weather Conds: “[’

o Collector(s) Kara Hoppes & Olivia Helinski

Finish

WATER LEVEL DATA: (measured from Top of Casing)

Well Il Piezometer O

a. Total Well Length — c¢. Casing Material EM e. Length of Water Column _~———— (a-b)
] -
b. Water Table Depth | A.87"  d. casing Diameter 4"

WELL PURGING DATA
a. Purge Method

f. Calculated Well Volume (see back) _ ————

ladidew ’ﬁ v

b. Field Testing Equipment Used:

Make Model Senal Nymber
YSI ProSeries ZI’
HACH 2100Q Turbidimeter i’l{?fq‘:
c. Field Testing Equipment Calibration Documentahon Found in Field Notebook # Page #
Volume 4 Spec. Cond < DO Turbidity |
Time Removed (L) T° (C) | pH / (us/cm) “l_orpP (m\f)‘/ (mg/L) (NTU) Color DTW 7
Stabilization -- +/-0.2 or 3% | +/-0.1 +- 3% +/- 10 0.5mg, +/- 10% | +/-5 or 10% 0.33 ft \i/ 77&,
L) 0.0 Y (S35 &%7 1477 5372 | 75.9 [T 270k o
Llk) LY 13- D[3.dpl 429 s 7 XL AT 5 I AT EXL
iLY 2.9 (3.1 (740 cats3 [ 972 237 458 lcjeav ] i3 gg|
KK .0 -2 737 .i,;wb 193.0 L AT~ 303
1431 5] .4 [7.3¢ GAg 193, 6__ 2.-982 H. iy “ o 17403
(U Ay 0. 1 124 -3 (ﬂ.ﬂob l}qa-‘:’S 069 147 ~ g0
U7 1.9 12. A [ 2.37] Ld3E 1.3 W 470~ 7 W
e. Acceptance criteria passi/fail Yes No N/,
Has required volume been removed O O -EA’
Has required turbidity been reached z O |
Have parameters stabilized B‘ O O
If no or N/A - Explain below.
SAMPLE COLLECTION: Method: bladder pump
Sam Ie 1D Container Type No. of Containers Preservation Analysis Time
SH-GU-CVIHE  1Seg (pC 7 970 LIC 130
A3 i ""' T4 Sef (e = SPL e 8 193¢
Comments
Signature _{ Qpég ‘ % Z ;E é F_/( 7 Date ll:"? “(ﬁ/a



AZCOM

Well/Piezo 1D: mﬂ_05

Ground Water Sample Collection Record

Client: Platte River Power Authority

Date: wl”lzg)
Project No: 60709371 / 60709418 Time: Start O

Site Location: Rawhide Generating Station Finish _{"

Weather Conds: O\;{, H

Collector(s) Kara Hoppes & Olivia Helinski

WATER LEVEL DATA: (measured from Top of Casing) Piezometer OJ
e
a. Total Well Length

Well
A Sl
p e. Length of Water Column (a-b)

¢. Casing Material

b. Water Table Depth A0.53! . castigDiameter Qv

WELL PURGING DATA

a. Purge Method WM d(’f P Iv{m’D

f. Calculated Well Volume (see back) ==

b. Field Testing Equipment Used: Make

Model Serial Number
YSI ProSeries 507
HACH 2100Q Turbidimeter 2HTES
c. Field Testing Equipment Calibration Do umentation Found in Field Notebook # Page #
Volume "Spec. Cond : DO Turbidity
Time Removed (L) T° (C) v pH /] (ps/cm) v ORP (mV) ] (mg/L) / (NTU) / Color DTW
Stabilization = +/-0.2 or 3% | +/-0.1 +/- 3 % +/- 10 0.5mg, +/- 10% | +/-5 or 10% - 0.33 1t
[vir2 -0 A 700 5377 577 795 Be.. Cledy 30_%1
KA [ W 1311 B 7 [ ey, -3 A < T304
I SE Iy A S
i : I3 7. Y - v F S | A0
Eii -5 [3- 2121 >332 U7 0.56 250 |~ 7 90
dZa | (.7 (3 3.1 53); Y35 0-36 33T [~ « [ 2084
Ik 9.0 {31 7132 0l yay C-Af Al-b SN :20‘93
9! ; {3.] ZIA | 5390 [41.9 C-d5 6.4 s ang
cq 13 1211579/ 1963 0.37 2.9 ~ | 086
e. Acceptance criteria pass/fail Yes No NIFB/
Has required volume been removed /E/‘ | p
Has required turbidity been reached , O O
Have parameters stabilized A O O
If no or N/A - Explain below.
SAMPLE COLLECTION: Method: bladder pump
Sample ID Container Type No. of Containers Preservation Analysis Time
~Ub COVAE | S7¢ Cof o, +— 1555
PoH-(% (L L ] o+ ]
Comments

Signatur%,\,; = //,é

; —
Date IG‘(/”I/Z




Aﬁ-COM Well/Piezo ID: HSH ’0(&

Ground Water Sample Collection Record

. e
Client: Platte River Power Authority Date; 0|t rb5
Project No: 60709371 /60709418 Time: Start
Site Location: Rawhide Generating Station Finish | Z5%
Weather Conds: Wit S VY C Collector(s) Kara Hoppes & Olivia Helinski
WATER LEVEL DATA: (measured from Top of Casing) Well Il Piezometer [
E 1
a. Total Well Length ¢. Casing Material E)[ (/ e. Length of Water Column = (a-b)
2 “
b. Water Table Depth Q:'Lgé;’ d. Casing Diameter Z f. Calculated Well Volume (see backy ———

WELL PURGING DATA <
a. Purge Method |9W Cﬂw Lgi&eu-&r ilpum*{)

b. Field Testing Equipment Used: Make Model Serial Number
YSI ProSeries Scofy
HACH 2100Q Turbidimeter 2 7%S
c. Field Testing Equipment Calibration Documentation Found in Field Notebook # Page #
" r.] L
Volume v | Spec. Condy DO u Turbidity
Time Removed (L) T°(C) pH (us/cm) ORP (mV) (mg/L) (NTU) Color DTW
Stabilization -~ +/-0.20r3% [ +/-0.1 +-3 % +/- 10 0.5mg, +/- 10% | +/-5 or 10% -- 0.33 ft
{ Q-0 7o, | 798 [ %70 1423 % 5.4 dtonr | ZL9
. 0.6 S8 747 | ¥eq T 2.5 765 |cieer LZ XL
TR i, 5.6 90| 732 1¥.0 3 b 023 |eloar Lz 49
7 i Vs (Yo% | 757 82 .0 L deev | (321G
Yo Z. 45 S0 746 127. | %6 549 Qe | (53 50
3 2.6 2 07, | 729 j25, H.6j S47 cesy | G260
e %L .| Y& | 720 4. L (A Y77 ey bl
e. Acceptance criteria pass/fail Yes No N/
Has required volume been removed O, O
Has required turbidity been reached = O O
Have parameters stabilized a O
If no or N/A - Explain below.
SAMPLE COLLECTION: Method: bladder pump
, __Sample ID Container Type No. of Containers P_reservation Analysis Time
ROU-0L -(WRE | See £, T 4 See G —{| S©
o~ CCE + S K 4 LUST

-

Comments EQ.@C.‘ CNHU% "CCR (:bu(,d’d& L\&’e @ l'wO «
o —~
Signature {/,J—:;W Date [ ¢ ! (L ! 33




AZCOM

Well/Piezo ID: be\'\ '07

Ground Water Sample Collection Record

Client: Platte River Power Authority Date: i ] Z 5
Project No: 60709371 /60709418 Time: Start w& f i

Site Location: Rawhide Generating Station Finish

Weather Conds: Cla (Ll Cocd ~QF !N_“hn\n1 Collector(s) Kara Hoppes & Olivia Helinski

WATER LEVEL DATA: (measured from Top of Casing) F ,, Well Il
a. Total Well Length c. Casing Material VL e. Length of Water Column
]

o d. Casing Diameter Zu
bladdew_pusgp

)

Piezometer O
(a-b)
f. Calculated Well Volume (see back) —

b. Water Table Depth

WELL PURGING DATA
a. Purge Method

b. Field Testing Equipment Used:

]

Make Model Sgrial Number
& ProSeries g%' ‘ﬂ;
HACH 2100Q Turbidimeter 7RSS
c. Field Testing Equipment Calibration Documentation Found in Field Notebook # Page #
Volume } | Spec. Conq! ' Iy . DO /’ Turbidity /“
Time Removed (L) T°(C) 4 pH (Us/cm) ORP (mV) (mg/L) (NTU) Color DTW
Stabilization -- +-0.2 0r 3% | +/-0.1 +/- 3% +/- 10 0.5mg, +/- 10% [ +/-5 or 10% -- 0.33 ft
9ok | 7% — g T = 8.5 | (lav | 19,43
cnq 2.0 il L ' {, &G& :”’ib.s 0‘.5;7 2.8 c;.e'-v lﬁ 0;5
[#1) o P 2. 2 (7] 1.C Q.50 '\?' ("] Clgar s.u | el
\ol7 3. lA.2 | 729 [0 8 1904 031 43 Clegy X774 g e (1t
122 € . 2.3 1 7.3C1 40L& iP7.2 0.5 539 [ CRUy] 457 Qowh
1623 | 5.% 23 | 9.961 GoZE | "i8%0 | O 29 | Y4.00 | ¢ jekrl [5c
e. Acceptance criteria pass/fail Yes No N/,
Has required volume been removed o O )Z'P
Has required turbidity been reached A O (]
Have parameters stabilized O O
If no or N/A - Explain below.
SAMPLE COLLECTION: Method: bladder pump
- Sample ID Container Type No. of Containers Preservation Analysis Time
A -0 “(IVRT Sw C.C i Ste Co S = HEM
S -7 R 5 ¥ & 1025
Comments

YT wot hfrﬁw% ot for \Q'V%}\‘-’ﬁ ‘\, Q\Ki.:\ CovSeterd
Signature @3’% f“ﬁa/f/ﬂ_f"\ io Ih!i ,’ ﬂ%

Date




AZCOM

WelliPiezo 10 ﬁSH’ 08

Ground Water Sample Coilection Record

Client: Platte River Power Authority
Project Na: 60709371 / 60709418

Site Location: Rawhide Generaling Station
Weather Conds:  QUNNY, Pré€zy 70  Coilector(s) Oiivia Helinski & K.Q{{ Hﬂﬂ)fﬁ
L § 7

Date: lo o 23
10}

Time: Start
Finish

WATER LEVEL DATA: (measured from Top of Casing)
a. Total Well Length ¢, Casing Material F VC

Well [3

e. Length of Water Column

Piezometer I

{a-b)
{
b. Water Table Depth q-7l ‘ d. Casing Diameter a ' f. Calcutated Well Volume (see back) "
WELL PURGING DATA
a. Purge Method Ib_mddw _Pu mll"
b. Field Testing Equipment Used: Make Maode! Serial Numhbe|
YSi ProSeries 501‘? é
HACH 2100Q Turbidimeter ZU TS
¢. Field Testing Equipment Calibration Documentation Found in Field Notebook # Page #
Z
Volume ~f Spec. CondAf < [3]€] 'y Turbidity Z //
Time Removed (L) T°{C) pH {Usicm) ORP (mv) (mg/L) {NTL) Color DTW )
Siabilization - +-0.2 or 3% _H-0.1 -3 % +/- 10 0.5mg, +-10% | +/-5or 10% - 0.33 ft
' 0.0 (3.2 [ 7151 J3%6p 3.3 127 15 .4 10 1992
02 [ 8 I%»S 2441 4313 8lL5 Q.65 to. g [~ v []0.9¢
026 g.“? 2l | ./ q27 (8.0 0-42 Ha_.Jr 2 112.33
029 S8 (23 | 7.5 427 el 2 0.4 13, -t | £3.29
ipzZ ? 1.5 | 715 Y740 574 0.35 S0k v 7 | 4.0
135 9. 2.6 TA51 4727 54. 7 0-32 .39 Mo [SS% _'.__V"F!o:,u
(038 | 7.0 13.7 1 2151 Q497 5.8 0-30 2.70 - 5. g7 vafe
10y} 7 L i . .74 kL yg.z Q.30 P T IS 6F 1/
gy 2.5 (3. 291 dz207 V6. 6 029 .70 |- 7 583 .
1047 .9 {3.5 7.t i 2006 H. 0. 26 o 17 ~ "1 i5.97]
[050 1.5 3.3 | 214 4/9g Y 0.26 355 [~ 71 [S78
e. Acceptance criteria passffail Yes No N/
Has required volume been removed il 0 /E‘A‘ .
Has required turbidity been reached A& 0 a
Have parameters stabilized ’_21/ | O
If no or M/A - Explain below,
SAMPLE COLLECTION: Method: bl(]{ldﬂ[ 0 U
!
Sample ID Container Type No. of Containers Preservation Analysis Time
AgH-08-CCR T5PP Tal; SIE (ol — 1055
A -0 - CRPHE [ SEZ Tot i 5€¢ (ol —L—
Comments

Signature % ,.M

Date

(01023




Event:  PRPA_0ckoblr >(1mf;|m9 pate:  10]9]23

MP: Top of Casing Recorder: ())1yfl He]insKy
Location Group DTW D Notes
0926 [+pz3 Piezometer [33.9Y' | —
*PZ-4 __ |Piezometer | 93.3)’ —
017 [|*PZ-5 Piezometer | 36.9¢' | —
fejit log [ASH-01  [AsH 32§~ ‘ | —— [Buffalo Area - Need Escort
0945 {asn-02  [AsH P O
0919 [asH-03 [ASH 2113'| —
1936 [ASH-04 [ASH 13.97/| —
0936 |ASH-05 |ASH e -
0933 |ASH-06 |ASH 63.60" | —
093 [ASH-07 |ASH L ]
ASH-08  |ASH Taltt ] s ,
ASH-09 _[ASH W.55" | — |notubind,; heavy prodycev; waith for m
(690|BAT-01 _[BAT 1.5y | —
/1 15 |[BAT-02__ [BAT fa i e
(032 |BAT-03_|BAT 40 | —  [ConSidly ntw tbip?
1637 |[BAT-04R [BAT 15 4o ~—
1042|BAT-05  |BAT ko | —
BAT-06 |BAT [&. ¥ —
(%17 |BAT-09 [BAT ILY4g' | ——
BAT-10 |BAT 1391 | -
0900 [BAT-11__ |BAT 26.77% | —~
1013 |BAT-12  [BAT 309¢' | —
JbY5|BAT-13  [BAT FroY ] —
0909 |PRS-01  |PRS a7 | —
0949 |PRS-02  |PRS 145! | —
0847 |PRS-03  [PRS Y7.00' | —
0BSY|PRS-04  |PRS AT5L | =—
PRS-05  [PRS 28.33'| —
1000 [PRS-06 |PRS A0-N"' | —
095610 |PRS-07 |PRS a3.95' | —
MW-3  [Sitewide 44.65 [ —
ILMW-4  |Sitewide .50 | =—
wlu ogs) [MW-5  [Sitewide ?Z.0L | — [Buffalo Area - Need Escort Lo lock-
MW-6 Sitewide ;,g{ —_— Cross Barbed Wire Fence and Access by Foot
'\Gilﬁ s [IMw-7 Sitewide .40 ~—__|Cross Barbed Wire Fence and Access by Foot
MW-8  |Sitewide ilL.o4 | —
1139[FTP-1 FTP 29-99 | ~_
Acronyms:

DTW - Depth to Water

MP - Measuring Point

TD - Total Depth

* Fluid levels only, no sample
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Platte River Power Authority - Rawhide
Coal Combustion Residuals (CCR)
Ash Monofills (ASH)

Data Validation Review

Sample Delivery Group: 60427179, 60427315, 60427323, 60427378, 60427409, 60427514
Sampling Date: April 24-27, 2023

Data Reviewer: Lillia Shub Date Completed: July 19, 2023
Peer Reviewer: Brian Rothmeyer Date Completed: July 25, 2023

The table below summarizes the data packages and sample identifications discussed in this data validation review.

Analyses
S| 5| g
Field Sample Laboratory 6 =
Identification Type Identification Matrix
Data Package 60427179
ASH-06-CCR N 60427179001 Water X X --
ERB-02-CCR EB 60427179002 Water X X --
Data Package 60427315
ASH-01-CCR N 60427315001 Water X X -
ASH-02-CCR N 60427315002 Water X X -
DUP-01-CCR FD 60427315003 Water X X --
Data Package 60427323
ASH-08-CCR N 60427323001 Water | X™ | X™! --
ASH-05-CCR N 60427323002 Water X X -
Data Package 60427378
ASH-01-CCR N 60427378001 Water -- -- X
ASH-02-CCR N 60427378002 Water -- -- X
DUP-01-CCR FD 60427378003 Water -- -- X
ERB-02-CCR EB 60427378004 Water -- -- X
ASH-06-CCR N 60427378005 Water -- -- X
Data Package 60427409
ASH-08-CCR N 60427409001 Water -- -- Xm
ASH-05-CCR N 60427409004 Water -- -- X
ASH-04-CCR N 60427409005 Water -- -- X
ASH-07-CCR N 60427409006 Water -- -- X
ASH-03-CCR N 60427409007 Water -- - X
Data Package 60427514
ASH-04-CCR_042723 N 60427514001 Water X X --
ASH-07-CCR_042723 N 60427514002 Water X X --
ASH-03-CCR 042723 N 60427514003 Water X X --
Sample Type: -- — Not analyzed for this parameter EB — Equipment Blank
FD — Field Duplicate N — Normal Sample
X™ — Matrix Spike/Matrix Spike Duplicate X™! — Matrix/Matrix Spike Duplicate — Select Methods
Analyses: General Chemistry — Anions: chloride, fluoride, sulfate (Method 9056), and total dissolved solids (TDS) (SM 2540C).

Total Metals — Boron, calcium, lithium (6010), antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, lead,
molybdenum, selenium, thallium (6020), mercury (7470A)
Total Radium* — Includes radium-226 (Method 903.1), radium-228 (Method 904.0), and total radium combined (TRC)

1



This report contains the final results of the data validation conducted for water samples collected
April 2023 for the Platte River Power Authority — Rawhide CCR sampling event. The sample
results were presented in ten data packages. The data validation review was conducted in
accordance with National Functional Guidelines for Inorganic Superfund Methods Data Review
(EPA November 2020), and evaluation of laboratory criteria, as applicable.

General Overall Assessment:

Data are usable without qualification.
X Data are usable with qualification (noted below, summarized in Attachment A).
Some or all data are unusable for any purpose (noted below, summarized in Attachment A).

Case Narrative Comments:

Any case narrative comments concerning data qualification were addressed as noted in the table

below.
Review Criteria Comments
Parameter Met?
Chain of Custody & Sample Receipt Yes With the exceptions noted below, the samples were received by

Pace Analytical Services, LLC in Lenexa, Kansas and Greensburg,
Pennsylvania in good condition and were consistent with the
accompanying chain of custody (COC). The cooler temperatures
upon receipt were within the recommended <6 degrees Celsius
(°C) temperature range.

Data Package 60427315

The sample collection time for sample DUP-01-CCR was not
documented on the COC. The sample is a blind field duplicate,
and the parent sample and collection time are documented on the
applicable field forms. As no collection time was documented on
the COC, and as the collection time is required for sample login, it
is standard laboratory practice to log the sample with a collection
time of midnight (00:00). No further action was required, and
qualification was not considered necessary.

Data Package 60427378

During review of the data package, it was noted that the cooler
temperature upon receipt was not provided. However, due to the
stability of the radiological parameters, data qualification on the
basis of temperature exceedance is not considered necessary, and
no further action is required.

The sample collection time for sample DUP-01-CCR was
notdocumented on the COC. . The sample is a blind field
duplicate, and the parent sample and collection time are
documented on the applicable field forms. As no collection time
was documented on the COC, and as the collection time is
required for sample login, it is standard laboratory practice to log
the sample with a collection time of midnight (00:00). No further
action was required, and qualification was not considered
necessary.

Data Package 60427409

During review of the data package, it was noted that the cooler
temperature upon receipt was not provided. However, due to the
stability of the radiological parameters, data qualification on the

2




Review Criteria Comments
Parameter Met?

basis of temperature exceedance is not considered necessary, and

no further action is required.

Holding Times Yes The analyses were conducted within the method required holding
time.

Laboratory Blanks No With the exception listed in Table 1, the target analytes were not

e Method Blank (MB) detected within the method blanks or the associated radium
concentrations were reported at concentrations less than the
minimum detectable concentration (MDC).

Matrix Quality Control No Matrix Spike/ Matrix Spike Duplicate (MS/MSD)

. Matrix Spike/ Matrix Spike Duplicate X . . . .

Data Packages 60427323 With the exceptions listed in Table 2, the MS/MSD recoveries and

ASH-08-CCR (Total metals, anions) relative percent differences (RPDs) met quality control criteria.

Data Package 60427409 Results in the native sample greater than four times the

ASH-08-CCR (Radium 226, Radium 228) concentration of the spike added during digestions/extractions are

, not considered to be a representative measure of accuracy. Further

. Laboratory Duplicate . . . . . .

Data Package 60427323 action with respect to spike recovery evaluation or qualification of

ASH-08-CCR (TDS, anions) data was not considered necessary.

Laboratory Duplicate

The laboratory duplicate samples were within the laboratory

determined acceptance limits. The following concentration

dependent criteria were used to evaluate laboratory duplicates:

e  When both the sample and duplicate values are >5x the
reporting limit (RL), acceptable sampling and analytical
precision is indicated by an relative percent difference (RPD)
between the results of <20%.

e Where the result for one or both analytes of the method
duplicate pair is <5xRL, satisfactory precision is indicated if
the absolute difference between the method duplicate results
is <IxRL.

Laboratory Performance Yes There was one laboratory control sample (LCS) and/or laboratory
e Laboratory Control Sample control sample duplicate (LCSD) per method per analytical
method, prepared and analyzed, except for radium 226, radium

228, and total radium. The available LCS recoveries and

LCS/LCSD RPDs were within the laboratory acceptance limits.

These results are indicative of an acceptable level of accuracy and

precision with respect to the analytical method.

Field Quality Control No Field Blank
. Field Blank . . . .
None A field blank was not submitted with the samples associated with

. Equipment Blank
Data Packages 60427179/ 60427378
ERB-02-CCR

. Field Duplicate
Data Packages 60427315/ 60427378
ASH-02-CCR/ DUP-01-CCR

this sampling event.
Equipment Blank

The target analytes were not detected within the equipment blank
or the associated radium concentrations were reported at
concentrations less than the MDC.

Field Duplicate

The field duplicate sample results satisfied the evaluation criteria
below:




Review
Parameter

Criteria
Met?

Comments

When both the sample and duplicate values are >5xRL
acceptable sampling and analytical precision is indicated by a
RPD between the results of <30%.

Where the result for one or both analytes of the field duplicate
pair is <5xRL, satisfactory precision is indicated if the
absolute difference between the field duplicate results is
<2xRL.

For radiological parameters, the agreement between parent
sample results and field duplicate sample results were
evaluated. The duplicate error ratio (DER) met the criterion of
a DER <2.

Tracer and/or Carrier Recovery

Yes

The sample specific recoveries were within the laboratory limits
(30-110%).

Reporting Limits

For non-radiological parameters, several analytes were reported as
non-detect at elevated reporting limits. These non-detect results
will need to be evaluated by the end user of the data with respect
to project objectives.

With the exceptions listed in Table 3, for radiological parameters,
if the associated uncertainty was greater than the reported result,
the 2 sigma (o) uncertainty multiplied by 1.65 was less than or
equal to the specified detection limit.

Package Completeness

Yes

The results are usable as qualified for the project objective. The
data are considered 100% complete.

°C — Degrees Celsius

% — Percent

> — Greater Than or Equal To
< - Less Than or Equal To

> — Greater Than

<—Less Than

+ — Plus or Minus

o — Sigma

COC - Chain of Custody
DER — Duplicate Error Ratio

ID — Identification

LCS — Laboratory Control Sample

LCSD - Laboratory Control Sample Duplicate
MDC — Minimum Detectable Concentration
MDL — Method Detection Limit

MS — Matrix Spike

MSD — Matrix Spike Duplicate

RL — Reporting Limit

RPDs — Relative Percent Differences

VOCs — Volatile Organic Compounds

Table 1: Laboratory Blank Outliers and Resultant Data Qualification

Laboratory Blank/
Associated Samples

Analyte

Concentration Qualification

Data Package 60427378
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Table 1: Laboratory Blank Qutliers and Resultant Data Qualification

Laboratory Blank/ Analyte Concentration Qualification
Associated Samples
MB 2843569 Radium 226 0.508 £ 0.332 pCi/L | None. The associated sample results were
ASH-01-CCR reported at concentrations less than the
ASH-02-CCR MDC; therefore, qualification was not
DUP-01-CCR considered necessary.
i};g:gézg(ég Radium 228 0.424+0.314 pCi/L | The associated result for sample ASH-01-

CCR was reported at a concentration greater
than the MDC and <10x the concentration of
the blank contamination and was qualified as
estiamted (J+ bl) to reflect the high bias
indicated by the blank contamination.

+ — Plus or Minus
<-—Less than

bl — Laboratory Blank Contamination

J+ — Estimated, High Bias

MB — Method Blank

MDC — Minimum Detectable Concentration
pCi/L — Picocuries per Liter

x — Times

Table 2: MS/MSD Recovery and RPD Outliers and Resultant Data Qualification

Associated Samples Analyte %R RPD Qualification
(Limits) | (Limit)
Data Package 60427323
ASH-08-CCR Fluoride 70/73 3 As the potential bias was considered to be low, the
(80-120) (15) associated sample result was qualified as estimated
(UJ m).

Bold — indicates a value that is outside of acceptance limits

%R — Percent Recoveries

1d — Laboratory Duplicate Imprecision

RPD — Relative Percent Difference
UJ - Estimated, Non-Detect

Table 3: Uncertainty Outliers and Resultant Data Qualification

Associated Analyte Result 2 Sigma (o) MDC Qualification
Samples (pCi/L) | Uncertainty | (pCi/L)
Data Package 60427378
ASH-02-CCR Radium 226 0.133 +0.304 0.489 As the 26 uncertainty multiplied by
1.65 was greater than the reported
minimum detectable concentration
DUP-01-CCR 0.296 +0.387 0.638 (MDC), the associated results were
qualified as estimated (J v).
Data Package 60427409
ASH-08-CCR Radium 226 0.398 +0.435 0.701 As the 20 uncertainty multiplied by
1.65 was greater than the reported
ASH-05-CCR 0.368 +0.452 0.737 MDC, the associated result was
qualified as estimated (J v).

MDC — Minimum Detectable Concentration
pCi/L — Picocuries per Liter

v — Compound Identification Issue




Pace Analytical Services, LLC
9608 Loiret Blvd.

2ce Analytical”

www.pacelabs.com

June 22, 2023

Vasanta Kalluri

AECOM

6200 South Quebec Street
Greenwood Village, CO 80111

RE: Project: 60709371 PRPA CCR
Pace Project No.: 60427179

Dear Vasanta Kalluri:

Enclosed are the analytical results for sample(s) received by the laboratory on April 26, 2023. The results relate only to the
samples included in this report. Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
« Pace Analytical Services - Kansas City

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson
heather.wilson@pacelabs.com
1(913)563-1407

Project Manager

Enclosures

cc: Ann Cinabro, AECOM
Jeremy Hurshman, AECOM
Brian Rothmeyer, AECOM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

exa, KS 66219
(913)599-5665

Page 1 of 19



Pace Analytical Services, LLC

;@ 9608 Loiret Blvd.
ace Analytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

CERTIFICATIONS

Project: 60709371 PRPA CCR
Pace Project No.: 60427179

Pace Analytical Services Kansas

9608 Loiret Boulevard, Lenexa, KS 66219 Nevada Certification #: KS000212023-1

Missouri Inorganic Drinking Water Certification #: 10090 Oklahoma Certification #: 2022-057

Arkansas Drinking Water Florida: Cert E871149 SEKS WET

Arkansas Certification #: 88-00679 Texas Certification #: T104704407-22-16

Illinois Certification #: 2000302023-5 Utah Certification #: KS000212022-12

lowa Certification #: 118 lllinois Certification #: 004592

Kansas/NELAP Certification #: E-10116 Kansas Field Laboratory Accreditation: # E-92587
Louisiana Certification #: 03055 Missouri SEKS Micro Certification: 10070

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 2 of 19



Pace Analytical Services, LLC

;@ 9608 Loiret Blvd.
ace Analytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

SAMPLE SUMMARY

Project: 60709371 PRPA CCR
Pace Project No.: 60427179

Lab ID Sample ID Matrix Date Collected Date Received
60427179001 ASH-06-CCR Water 04/24/23 13:50 04/26/23 08:45
60427179002 ERB-02-CCR Water 04/24/23 16:20 04/26/23 08:45

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 3 of 19



ace Analytical”

www.pacelabs.com

Project: 60709371 PRPA CCR
Pace Project No.: 60427179

SAMPLE ANALYTE COUNT

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Analytes

Lab ID Sample ID Method Analysts Reported Laboratory

60427179001 ASH-06-CCR EPA 6010 MA1 3 PASI-K
EPA 6020 JGP 11 PASI-K
EPA 7470 ALH 1 PASI-K
SM 2540C CRN2 1 PASI-K
EPA 9056 CRN2 3 PASI-K

60427179002 ERB-02-CCR EPA 6010 MA1 3 PASI-K
EPA 6020 JGP 11 PASI-K
EPA 7470 ALH 1 PASI-K
SM 2540C CRN2 1 PASI-K
EPA 9056 CRN2 3 PASI-K

PASI-K = Pace Analytical Services - Kansas City

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 4 of 19



ace Analytical”

www.pacelabs.com

Project:

Pace Project No.: 60427179

ANALYTICAL RESULTS

60709371 PRPA CCR

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

Sample: ASH-06-CCR

Lab ID: 60427179001

Collected: 04/24/23 13:50 Received: 04/26/23 08:45 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Boron 304 ug/L 100 1 05/02/23 13:59 05/09/23 11:55 7440-42-8
Calcium 25500 ug/L 200 1 05/02/23 13:59 05/09/23 11:55 7440-70-2
Lithium 56.1 ug/L 10.0 1 05/02/23 13:59 05/09/23 11:55 7439-93-2
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Antimony ND ug/L 1.0 1 05/02/23 13:59 05/11/23 17:21 7440-36-0
Arsenic ND ug/L 1.0 1 05/02/23 13:59 05/11/23 17:21 7440-38-2
Barium 36.0 ug/L 1.0 1 05/02/23 13:59 05/11/23 17:21 7440-39-3
Beryllium ND ug/L 0.50 1 05/02/23 13:59 05/11/23 17:21 7440-41-7
Cadmium ND ug/L 0.50 1 05/02/23 13:59 05/11/23 17:21 7440-43-9
Chromium 2.4 ug/L 1.0 1 05/02/23 13:59 05/11/23 17:21 7440-47-3
Cobalt ND ug/L 1.0 1 05/02/23 13:59 05/11/23 17:21 7440-48-4
Lead ND ug/L 1.0 1 05/02/23 13:59 05/11/23 17:21 7439-92-1
Molybdenum 13.3 ug/L 1.0 1 05/02/23 13:59 05/11/23 17:21 7439-98-7
Selenium 25.7 ug/L 1.0 1 05/02/23 13:59 05/11/23 17:21 7782-49-2
Thallium ND ug/L 1.0 1 05/02/23 13:59 05/11/23 17:21 7440-28-0
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470

Pace Analytical Services - Kansas City
Mercury ND ug/L 0.20 1 05/15/23 15:31 05/16/23 11:48 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C

Pace Analytical Services - Kansas City
Total Dissolved Solids 427 mg/L 10.0 1 04/28/23 12:43
9056 IC Anions Analytical Method: EPA 9056

Pace Analytical Services - Kansas City
Chloride 8.0 mg/L 1.0 1 05/02/23 18:45 16887-00-6
Fluoride 0.47 mg/L 0.20 1 05/02/23 18:45 16984-48-8
Sulfate 77.6 mg/L 10.0 10 05/02/23 18:58 14808-79-8

Date: 06/22/2023 11:07 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical”

www.pacelabs.com

Project:

Pace Project No.: 60427179

ANALYTICAL RESULTS

60709371 PRPA CCR

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: ERB-02-CCR

Lab ID: 60427179002

Collected: 04/24/23 16:20 Received: 04/26/23 08:45 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Boron ND ug/L 100 1 05/02/23 13:59 05/09/23 11:57 7440-42-8
Calcium ND ug/L 200 1 05/02/23 13:59 05/09/23 11:57 7440-70-2
Lithium ND ug/L 10.0 1 05/02/23 13:59 05/09/23 11:57 7439-93-2
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Antimony ND ug/L 1.0 1 05/02/23 13:59 05/11/23 17:31 7440-36-0
Arsenic ND ug/L 1.0 1 05/02/23 13:59 05/11/23 17:31 7440-38-2
Barium ND ug/L 1.0 1 05/02/23 13:59 05/11/23 17:31 7440-39-3
Beryllium ND ug/L 0.50 1 05/02/23 13:59 05/11/23 17:31 7440-41-7
Cadmium ND ug/L 0.50 1 05/02/23 13:59 05/11/23 17:31 7440-43-9
Chromium ND ug/L 1.0 1 05/02/23 13:59 05/11/23 17:31 7440-47-3
Cobalt ND ug/L 1.0 1 05/02/23 13:59 05/11/23 17:31 7440-48-4
Lead ND ug/L 1.0 1 05/02/23 13:59 05/11/23 17:31 7439-92-1
Molybdenum ND ug/L 1.0 1 05/02/23 13:59 05/11/23 17:31 7439-98-7
Selenium ND ug/L 1.0 1 05/02/23 13:59 05/11/23 17:31 7782-49-2
Thallium ND ug/L 1.0 1 05/02/23 13:59 05/11/23 17:31 7440-28-0
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470

Pace Analytical Services - Kansas City
Mercury ND ug/L 0.20 1 05/15/23 15:31 05/16/23 11:50 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C

Pace Analytical Services - Kansas City
Total Dissolved Solids ND mg/L 5.0 1 04/28/23 12:44
9056 IC Anions Analytical Method: EPA 9056

Pace Analytical Services - Kansas City
Chloride ND mg/L 1.0 1 05/02/23 19:11 16887-00-6
Fluoride ND mg/L 0.20 1 05/02/23 19:11 16984-48-8
Sulfate ND mg/L 1.0 1 05/02/23 19:11 14808-79-8

Date: 06/22/2023 11:07 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical”

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: 60709371 PRPA CCR

Pace Project No.: 60427179

QC Batch: 847174 Analysis Method: EPA 7470
QC Batch Method:  EPA 7470 Analysis Description: 7470 Mercury

Associated Lab Samples:

Laboratory:

60427179001, 60427179002

Pace Analytical Services - Kansas City

METHOD BLANK: 3356742
Associated Lab Samples:

Matrix: Water

60427179001, 60427179002

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Mercury ug/L ND 0.20 05/16/23 11:34
LABORATORY CONTROL SAMPLE: 3356743

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Mercury ug/L 5 4.8 95 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3356744 3356745

MS MSD
60427323001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Mercury ug/L ND 5 5 4.5 4.5 90 89 75-125 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 06/22/2023 11:07 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical”

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: 60709371 PRPA CCR

Pace Project No.: 60427179

QC Batch: 844753 Analysis Method: EPA 6010
QC Batch Method:  EPA 3010 Analysis Description: 6010 MET

Associated Lab Samples:

Laboratory:

60427179001, 60427179002

Pace Analytical Services - Kansas City

METHOD BLANK: 3347662
Associated Lab Samples:

Matrix: Water

60427179001, 60427179002

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Boron ug/L ND 100 05/09/23 11:46
Calcium ug/L ND 200 05/09/23 11:46
Lithium ug/L ND 10.0 05/09/23 11:46
LABORATORY CONTROL SAMPLE: 3347663

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Boron ug/L 1000 964 96 80-120
Calcium ug/L 10000 10400 104 80-120
Lithium ug/L 1000 1000 100 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3347664 3347665

MS MSD
60427323001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Boron ug/L 838 1000 1000 1760 1780 92 94  75-125 1 20
Calcium ug/L 419000 10000 10000 434000 442000 156 234 75-125 2 20 M1
Lithium ug/L 288 1000 1000 1280 1310 100 103  75-125 2 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 06/22/2023 11:07 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC

9608 Loiret Blvd.

2ce Analytical” omero 5 bo05

www.pacelabs.com

QUALITY CONTROL DATA

Project: 60709371 PRPA CCR
Pace Project No.: 60427179

(913)599-5665

QC Batch: 844754 Analysis Method: EPA 6020
QC Batch Method:  EPA 3010 Analysis Description: 6020 MET
Laboratory: Pace Analytical Services - Kansas City

Associated Lab Samples: 60427179001, 60427179002

METHOD BLANK: 3347666 Matrix: Water
Associated Lab Samples: 60427179001, 60427179002
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Antimony ug/L ND 1.0 05/11/2317:03
Arsenic ug/L ND 1.0 05/11/2317:03
Barium ug/L ND 1.0 05/11/2317:03
Beryllium ug/L ND 0.50 05/11/23 17:03
Cadmium ug/L ND 0.50 05/11/23 17:03
Chromium ug/L ND 1.0 05/11/2317:03
Cobalt ug/L ND 1.0 05/11/23 17:03
Lead ug/L ND 1.0 05/11/2317:03
Molybdenum ug/L ND 1.0 05/11/2317:03
Selenium ug/L ND 1.0 05/11/2317:03
Thallium ug/L ND 1.0 05/11/2317:03
LABORATORY CONTROL SAMPLE: 3347667
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Antimony ug/L 40 37.7 94 80-120
Arsenic ug/L 40 40.1 100 80-120
Barium ug/L 40 38.8 97 80-120
Beryllium ug/L 40 42.3 106 80-120
Cadmium ug/L 40 39.7 99 80-120
Chromium ug/L 40 37.8 94 80-120
Cobalt ug/L 40 39.8 100 80-120
Lead ug/L 40 394 98 80-120
Molybdenum ug/L 40 39.1 98 80-120
Selenium ug/L 40 41.3 103 80-120
Thallium ug/L 40 38.6 97 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3347668 3347669
MS MSD
60427323001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Antimony ug/L ND 40 40 36.8 37.0 92 92 75-125 1 20
Arsenic ug/L ND 40 40 41.1 40.9 101 100 75-125 1 20
Barium ug/L 11.2 40 40 50.1 50.3 97 98 75-125 0 20
Beryllium ug/L ND 40 40 39.0 40.1 97 100 75-125 3 20
Cadmium ug/L ND 40 40 37.4 37.5 93 94  75-125 0 20
Chromium ug/L ND 40 40 36.3 40.0 90 99 75-125 10 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 06/22/2023 11:07 AM without the written consent of Pace Analytical Services, LLC.
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ace Analytical”

www.pacelabs.com

QUALITY CONTROL DATA

Project: 60709371 PRPA CCR

Pace Project No.: 60427179

Pace Analytical Services, LLC

9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3347668 3347669
MS MSD
60427323001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Cobalt ug/L ND 40 40 38.8 39.1 93 94  75-125 1 20
Lead ug/L ND 40 40 38.1 38.2 95 95 75-125 0 20
Molybdenum ug/L ND 40 40 40.7 41.0 101 102 75-125 1 20
Selenium ug/L ND 40 40 40.1 40.6 100 101 75-125 1 20
Thallium ug/L ND 40 40 375 37.8 94 95 75-125 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 06/22/2023 11:07 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC

;@ 9608 Loiret Blvd.
ace Analytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: 60709371 PRPA CCR
Pace Project No.: 60427179

QC Batch: 844134 Analysis Method: SM 2540C
QC Batch Method:  SM 2540C Analysis Description: 2540C Total Dissolved Solids
Laboratory: Pace Analytical Services - Kansas City

Associated Lab Samples: 60427179001, 60427179002

METHOD BLANK: 3345517 Matrix: Water
Associated Lab Samples: 60427179001, 60427179002
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Total Dissolved Solids mg/L ND 5.0 04/28/23 12:40
LABORATORY CONTROL SAMPLE: 3345518
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 1000 976 98 80-120
SAMPLE DUPLICATE: 3345519
60426917001 Dup Max
Parameter Units Result Result RPD RPD Quialifiers
Total Dissolved Solids mg/L 318 297 7 10
SAMPLE DUPLICATE: 3345520
60426948001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 355 356 0 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 06/22/2023 11:07 AM without the written consent of Pace Analytical Services, LLC. Page 11 of 19
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Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL DATA

Project: 60709371 PRPA CCR

Pace Project No.: 60427179

QC Batch: 844670 Analysis Method: EPA 9056

QC Batch Method:  EPA 9056 Analysis Description: 9056 IC Anions

Associated Lab Samples:

Laboratory:

60427179001, 60427179002

Pace Analytical Services - Kansas City

METHOD BLANK: 3347451
Associated Lab Samples:

Matrix: Water

60427179001, 60427179002

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Chloride mg/L ND 1.0 05/02/23 13:01
Fluoride mg/L ND 0.20 05/02/23 13:01
Sulfate mg/L ND 1.0 05/02/23 13:01
LABORATORY CONTROL SAMPLE: 3347452

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Chloride mg/L 5 4.8 95 80-120
Fluoride mg/L 25 2.7 107 80-120
Sulfate mg/L 5 5.8 117 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3347453 3347454

MS MSD
60427417003  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Chloride mg/L 288 50 50 324 326 73 76  80-120 0 15 M1
Fluoride mg/L ND 25 25 11 0.99 37 33 80-120 8 15 M1
Sulfate mg/L 1.7 5 5 6.3 5.4 93 74 80-120 16 15 M1,R1
SAMPLE DUPLICATE: 3347455
60427417003 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Chloride mg/L 288 285 1 15
Fluoride mg/L ND .18J 15
Sulfate mg/L 1.7 1.8 6 15

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 06/22/2023 11:07 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 12 of 19



Pace Analytical Services, LLC
9608 Loiret Blvd.

2ce Analytical” omero 5 bo05

www.pacelabs.com (913)599-5665

QUALIFIERS

Project: 60709371 PRPA CCR
Pace Project No.: 60427179

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
R1 RPD value was outside control limits.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 06/22/2023 11:07 AM without the written consent of Pace Analytical Services, LLC. Page 13 of 19



ace Analytical”

www.pacelabs.com

Pace Analytical Services, LLC

QUALITY CONTROL DATA CROSS REFERENCE TABLE

9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Project: 60709371 PRPA CCR
Pace Project No.: 60427179

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60427179001 ASH-06-CCR EPA 3010 844753 EPA 6010 844966
60427179002 ERB-02-CCR EPA 3010 844753 EPA 6010 844966
60427179001 ASH-06-CCR EPA 3010 844754 EPA 6020 844967
60427179002 ERB-02-CCR EPA 3010 844754 EPA 6020 844967
60427179001 ASH-06-CCR EPA 7470 847174 EPA 7470 847253
60427179002 ERB-02-CCR EPA 7470 847174 EPA 7470 847253
60427179001 ASH-06-CCR SM 2540C 844134
60427179002 ERB-02-CCR SM 2540C 844134
60427179001 ASH-06-CCR EPA 9056 844670
60427179002 ERB-02-CCR EPA 9056 844670

Date: 06/22/2023 11:07 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ﬁace'

ARALYTICEL JERCES

Revision: 3

| Effective Date: 01/

Client Name: A€ (o
Courier: FedEx® UPSO VIAD

Tracking #: QOO‘\ 0748 93({7

Custody Seal on Cooler/Box Present: Yes i) No [
Bubble Wrap 10/

Clay O

Packing Material:
Thermometer Used:

As-read O- 3

Temperature should be above freezing to 6°C

Cooler Temperature (°C):

Bubble Bags (1
Type of Ice: M@ Blue None

Corrected O..S

PEX O

Pace Shipping Label Used? Yes [
Seals intact: Yes & No [

DC#_Title: ENV-FRM-LENE-0010_! “0# . 6042?1?9

80427170

ECIO

Foam [

Corr. Factor '\'@_l

Xroads [ Client [ Other O

No

Other IZ'ZP LC

Date and initials of personig/2
|;amining contents: ¥4 '/ W:’j

Pace O

None O

IChain of Custody present: Mes ONo  [IN/A
Chain of Custody relinquished: Lres CONo  [CIN/A
Samples arrived within holding time: [res ONo COIN/A
Short Hold Time analyses (<72hr): Oyes @No CIN/A
Rush Turn Around Time requested: Oves Mo Cnia
Sufficient volume: Llyes [CINo  [CIN/A
Correct containers used: Cgres ClNo [INA
Pace containers used: Mves [INo [IN/A
Containers intact: Myes CINo [IN/A
Unpreserved 5035A / TX1005/1006 soils frozen in 48hrs? Oves CNo [Nf/A
Filtered volume received for dissolved tests? Oves OINo  [Mua
Sample labels match COC: Date / time / ID / analyses Mles CNo  CIN/A
Samples contain multiple phases? Matrix:v\/T Oves MNo [LCINA
Containers requiring pH preservation in compliance? Oves ONo Bia |List sample IDs, volumes, lot #'s of preservative and the
(HNO,, H;SO,, HCI<2; NaOH>9 Sulfide, NaOH>10 Cyanide) date/time added.
Exceptions: VOA, Micro, O&G, KS TPH, OK-DRO) LOT#:

Cyanide water sample checks:

Lead acetate strip turns dark? (Record only) Oyes CINo
Potassium iodide test strip turns blue/purple? (Preserve) (Yes [No

Trip Blank present: Oves TNo A
Headspace in VOA vials { >6mm): Oves ONo ™A
Samples from USDA Regulated Area: State: Cyes CINo MN/A

IAdditional labels attached to 5035A / TX1005 vials in the field? Yes

[ONo

Aa

Client Notification/ Resolution:

Person Contacted:

Comments/ Resolution:

Copy COC to Client?

Date/Time:

Y

/

N

Field Data Required? Y / N

Temp Log: Record start and finish times
Iwhen unpacking cooler, if >20 min, recheck
{sample temps.

Start: Start:

End: End:
Project Manager Review: Date: Temp: Temp:
Qualtrax Document ID: 30473 Page 1 of 1
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Platte River Power Authority - Rawhide

Coal Combustion Residuals (CCR)

Ash Monofills (ASH)

Data Validation Review

Sample Delivery Group: 60439539, 60439820, 60439823, 60439904, 60440184

Sampling Date: October 10-12, 2023
Data Reviewer: Jamie Herman
Peer Reviewer: Katie Abbott

Date Completed: December 7, 2023
Date Completed: December 12, 2023

The table below summarizes the data packages and sample identifications discussed in this data
validation review.

Analyses
*®
2 | -p| E
ke £ 2 g
= | 28| &
Sample Laborator = 2
p y =
Field Sample Identification Type Identification Matrix
Data Package 60439539
ASH-08-CCR N 60439539001 Water - - X
ASH-09-CCR N 60439539002 Water - -- --
ASH-03-CCR N 60439539003 Water - - X
DUP-01-CCR FD 60439539004 Water - - X
Data Package 60439820
ASH-01-CCR N 60439820001 Water X X -
ASH-06-CCR N 60439820002 Water X X -
ERB-01-CCR EB 60439820003 Water X X -
ASH-05-CCR N 60439820004 Water X X -
ASH-04-CCR N 60439820005 Water X X -
Data Package 60439823
ASH-08-CCR N 60439823001 Water X X -
ASH-09-CCR N 60439823002 Water - -
ASH-03-CCR N 60439823003 Water X X -
DUP-01-CCR FD 60439823004 Water X X -
Data Package 60439904
ASH-02-CCR N 60439904001 Water X X -
ASH-07-CCR N 60439904002 Water X X -
Data Package 60440184
ASH-01-CCR N 60440184001 Water - - X
ASH-06-CCR N 60440184002 Water - - X
ERB-01-CCR EB 60440184003 Water - - X
ASH-05-CCR N 60440184004 Water - - X
ASH-04-CCR N 60440184005 Water - -- X
ASH-02-CCR N 60440184006 Water - - X
ASH-07-CCR N 60440184007 Water - - X
Sample Type: -- — Not analyzed for this parameter EB — Equipment Blank

Analyses:

FD — Field Duplicate

N — Normal Sample

General Chemistry — Anions: chloride, fluoride, sulfate (Method 9056), and total dissolved solids (TDS) (SM 2540C).

Total Metals — Boron, calcium, lithium (6010), antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, lead,
molybdenum, selenium, thallium (6020), mercury (7470A)
Total Radium* — Includes radium-226 (Method 903.1), radium-228 (Method 904.0), and total radium combined (TRC)

1




This report contains the final results of the data validation conducted for water samples collected
October 2023 for the Platte River Power Authority — Rawhide CCR sampling event. The sample
results were presented in five data packages. The data validation review was conducted in
accordance with National Functional Guidelines for Inorganic Superfund Methods Data Review
(EPA November 2020), and evaluation of laboratory criteria, as applicable.

General Overall Assessment:

Data are usable without qualification.
X Data are usable with qualification (noted below, summarized in Attachment A).
Some or all data are unusable for any purpose (noted below, summarized in Attachment A).

Case Narrative Comments:

Any case narrative comments concerning data qualification were addressed as noted in the table

below.

Review
Parameter

Criteria
Met?

Comments

Chain of Custody & Sample Receipt

No

With the exceptions noted below, the samples were received by
Pace Analytical Services, LLC in Lenexa, Kansas and Greensburg,
Pennsylvania in good condition and were consistent with the
accompanying chain of custody (COC). The cooler temperatures
upon receipt were within the recommended <6 degrees Celsius
(°C) temperature range as applicable to the method.

Data Packages 60439539 and 60439823

The sample collection time for sample DUP-01-CCR was not
documented on the COC. As the sample was submitted as a blind
duplicate, the time was omitted by the field sampling team to
preserve anonymity of the sample. Further action was not
considered necessary.

The laboratory revised and reissued the data packages to exclude
sample ASH-09-CCR as this sample was collected in error. The
sample was not evaluated and is not included in this validation
report.

Holding Times

Yes

The analyses were conducted within the method required holding
time.

Laboratory Blanks
. Method Blank (MB)

With the exception listed in Table 1 and comment below, the
target analytes were not detected within the method blanks or the
associated radium concentrations were reported at concentrations
less than the minimum detectable concentration (MDC).

Data Package 60439823
Method SM2540C

The laboratory noted total dissolved solids was detected in the
instrument blank associated with samples ASH-03-CCR, ASH-08-
CCR, and DUP-01-CCR. The instrument blanks are not evaluated
with this level of validation and were not provided by the
laboratory; therefore, the data was qualified as estimated (J+ bl) to
reflect the high bias indicated by the blank contamination.

Matrix Quality Control
. Matrix Spike/ Matrix Spike Duplicate
None

NA

Matrix Spike/ Matrix Spike Duplicate (MS/MSD)

A site-specific MS/MSD sample was not analyzed and reported
for the associated data packages and could not be evaluated.

2




Review
Parameter

Criteria
Met?

Comments

. Laboratory Duplicate
None

Laboratory Duplicate

A laboratory duplicate was not reported for the associated data
packages.

Laboratory Performance
e  Laboratory Control Sample

Yes

There was one laboratory control sample (LCS) and/or laboratory
control sample duplicate (LCSD) per method per analytical
method, prepared and analyzed, with the exception of the
calculated total radium result. The available LCS recoveries and
LCS/LCSD RPDs were within the laboratory acceptance limits.
These results are indicative of an acceptable level of accuracy and
precision with respect to the analytical method.

Field Quality Control
. Field Blank
None

. Equipment Blank
Data Packages 60439820, 60440184
ERB-01-CCR

. Field Duplicate
Data Packages 60427315/ 60427378
ASH-03-CCR/ DUP-01-CCR

Field Blank

A field blank was not submitted with the samples associated with
this sampling event.

Equipment Blank

With the exception listed in Table 2, the target analytes were not
detected within the equipment blank or the associated radium
concentrations were reported at concentrations less than the MDC.

Field Duplicate

The field duplicate sample results satisfied the evaluation criteria
below:

e  When both the sample and duplicate values are >5xRL
acceptable sampling and analytical precision is indicated by a
RPD between the results of <30%.

o  Where the result for one or both analytes of the field duplicate
pair is <5xRL, satisfactory precision is indicated if the
absolute difference between the field duplicate results is
<2xRL.

o For radiological parameters, the agreement between parent
sample results and field duplicate sample results were
evaluated. The duplicate error ratio (DER) met the criterion of
a DER <2.

Tracer and/or Carrier Recovery

Yes

The sample specific recoveries were within the laboratory limits
(30-110%).

Reporting Limits

For non-radiological parameters, several analytes were reported as
non-detect at elevated reporting limits. These non-detect results
will need to be evaluated by the end user of the data with respect
to project objectives.

With the exception listed in Table 3, for radiological parameters, if
the associated uncertainty was greater than the reported result,

then the 2 sigma (o) uncertainty multiplied by 1.65 was less than
or equal to the specified detection limit.

Package Completeness

Yes

The results are usable as qualified for the project objective. The
data are considered 100% complete.

+ — Plus or Minus

o — Sigma

COC — Chain of Custody

DER — Duplicate Error Ratio

ID — Identification

LCS — Laboratory Control Sample

°C — Degrees Celsius

% — Percent

> — Greater Than or Equal To
< —Less Than or Equal To

> — Greater Than

<—Less Than



LCSD — Laboratory Control Sample Duplicate
MDC — Minimum Detectable Concentration

MDL — Method Detection Limit
MS — Matrix Spike

MSD — Matrix Spike Duplicate

RL — Reporting Limit

RPDs — Relative Percent Differences
VOCs — Volatile Organic Compounds

Table 1: Laboratory Blank Outliers and Resultant Data Qualification

Laboratory Blank/ Analyte Concentration Qualification
Associated Samples
Data Package 60440184

MB 3041608 Radium 228 0.784 £ 0.404 pCi/L | The associated result for sample ASH-01-
ASH-01-CCR CCR was reported at a concentration greater
ASH-06-CCR than the minimum detectable concentration
ERB-01-CCR (MDC) and <10x the blank concentration;
ASH-05-CCR therefore, the data was qualified as estimated
ASH-04-CCR (J+ bl) to reflect the high bias indicated by
ASH-02-CCR the blank contamination.
ASH-07-CCR

+ — Plus or Minus
< — Less than

bl — Laboratory Blank Contamination

J+ — Estimated, High Bias

MB — Method Blank
MDC — Minimum Detectable Concentration
pCi/L — Picocuries per Liter

Table 2: Equipment Blank Qutliers and Resultant Data Qualification

Equipment Blank/ Analyte Concentration Qualification
Associated Samples
Data Package 60439820
ERB-01-CCR Total Dissolved 7.0 mg/L As the associated sample results were
ASH-01-CCR Solids reported at concentrations greater the
ASH-02-CCR reporting limit (RL) and >10x the blank
ASH-03-CCR concentration, data qualification was not
ASH-04-CCR considered necessary.
ASH-05-CCR
ASH-06-CCR
ASH-07-CCR
ASH-08-CCR
DUP-01-CCR

> — Greater than
mg/L — Milligrams per Liter
RL — Reporting Limit

Table 3: Uncertainty Outliers and Resultant Data Qualification

Associated Samples Analyte Result 2 Sigma (o) MDC Qualification
(pCi/L) | Uncertainty | (pCi/L)
Data Package 60440184
ASH-05-CCR Radium 226 0.649 +0.653 1.03 As the 20 uncertainty multiplied by

1.65 was greater than the reported
minimum detectable concentration
(MDC), the associated results were
qualified as estimated (J v).

MDC — Minimum Detectable Concentration

pCi/L — Picocuries per Liter

v — Compound Identification Issue




Pace Analytical

Services, LLC

9608 Loiret Blvd.

®
ace Lenexa, KS 66219

November 07, 2023

Vasanta Kalluri

AECOM

6200 South Quebec Street
Greenwood Village, CO 80111

RE: Project: 60709371 PRPA CCR
Pace Project No.: 60439539

Dear Vasanta Kalluri:

Enclosed are the analytical results for sample(s) received by the laboratory on October 11, 2023. The results relate only to
the samples included in this report. Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
» Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson
heather.wilson@pacelabs.com
1(913)563-1407

Project Manager

Enclosures

cc: Ann Cinabro, AECOM
Jamie Herman, AECOM
Jeremy Hurshman, AECOM
Brian Rothmeyer, AECOM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

(913)599-5665

Page 1 of 20
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Project: 60709371 PRPA CCR
Pace Project No.: 60439539

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

CERTIFICATIONS

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
ANABISO/IEC 17025:2017 Rad Cert#: L24170
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 2950
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
lowa Certification #: 391
Kansas Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA010
Louisiana DEQ/TNI Certification #: 04086
Maine Certification #: 2023021
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235

Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572023-03
New Hampshire/TNI Certification #: 297622
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457

New York/TNI Certification #: 10888

North Carolina Certification #: 42706

North Dakota Certification #: R-190

Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-015
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification

Tennessee Certification #: TN02867
Texas/TNI Certification #: T104704188-22-18
Utah/TNI Certification #: PA014572223-14
USDA Soil Permit #: 525-23-67-77263
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 460198
Washington Certification #: C868

West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 2 of 20
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Project:

Pace Project No.:

60709371 PRPA CCR
60439539

SAMPLE SUMMARY

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Lab ID Sample ID Matrix Date Collected Date Received
60439539001 ASH-08-CCR Water 10/10/23 10:55 10/11/23 09:50
60439539002 ASH-09-CCR Water 10/10/23 12:40 10/11/23 09:50
60439539003 ASH-03-CCR Water 10/10/23 14:10 10/11/23 09:50
60439539004 DUP-01-CCR Water 10/10/23 00:00 10/11/23 09:50
60439539005 ASH-09-CCR MS Water 10/10/23 12:40 10/11/23 09:50
60439539006 ASH-09-CCR MSD Water 10/10/23 12:40 10/11/23 09:50

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 3 of 20



dace

Project:

Pace Project No.:

60709371 PRPA CCR
60439539

SAMPLE ANALYTE COUNT

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Analytes

Lab ID Sample ID Method Analysts Reported Laboratory
60439539001 ASH-08-CCR EPA 903.1 MAR1 1 PASI-PA
EPA 904.0 ZPC 1 PASI-PA
Total Radium Calculation JAL 1 PASI-PA
60439539002 ASH-09-CCR EPA 903.1 MAR1 1 PASI-PA
EPA 904.0 ZPC 1 PASI-PA
Total Radium Calculation JAL 1 PASI-PA
60439539003 ASH-03-CCR EPA 903.1 MAR1 1 PASI-PA
EPA 904.0 ZPC 1 PASI-PA
Total Radium Calculation JAL 1 PASI-PA
60439539004 DUP-01-CCR EPA 903.1 MAR1 1 PASI-PA
EPA 904.0 ZPC 1 PASI-PA
Total Radium Calculation JAL 1 PASI-PA
60439539005 ASH-09-CCR MS EPA 903.1 MAR1 1 PASI-PA
EPA 904.0 ZPC 1 PASI-PA
60439539006 ASH-09-CCR MSD EPA 903.1 MAR1 1 PASI-PA
EPA 904.0 ZPC 1 PASI-PA

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 4 of 20
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ANALYTICAL RESULTS - RADIOCHEMISTRY

60709371 PRPA CCR
60439539

Project:
Pace Project No.:

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: ASH-08-CCR Lab ID: 60439539001

Collected: 10/10/23 10:55 Received:

10/11/23 09:50 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Pace Analytical Services - Greensburg
Radium-226 EPA903.1 0.155 £ 0.393 (0.728) pCi/L 11/06/23 14:20 13982-63-3
C:NA T:86%
Pace Analytical Services - Greensburg
Radium-228 EPA 904.0 0.520 £ 0.415 (0.833) pCi/L 10/25/23 14:35 15262-20-1
C:87% T:86%
Pace Analytical Services - Greensburg
Total Radium Total Radium 0.675 + 0.808 (1.56) pCi/L 11/06/23 16:20 7440-14-4
Calculation
REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 5 of 20
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ANALYTICAL RESULTS - RADIOCHEMISTRY

60709371 PRPA CCR
60439539

Project:
Pace Project No.:

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: ASH-09-CCR Lab ID: 60439539002

Collected: 10/10/23 12:40 Received:

10/11/23 09:50 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Pace Analytical Services - Greensburg
Radium-226 EPA903.1 0.0436 +0.392 (0.759) pCi/L 11/06/23 14:20 13982-63-3
C:NA T:82%
Pace Analytical Services - Greensburg
Radium-228 EPA 904.0 0.656 + 0.364 (0.649) pCi/L 10/25/23 14:35 15262-20-1
C:88% T:82%
Pace Analytical Services - Greensburg
Total Radium Total Radium 0.700 £ 0.756 (1.41) pCi/L 11/06/23 16:20 7440-14-4
Calculation
REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 6 of 20
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ANALYTICAL RESULTS - RADIOCHEMISTRY

60709371 PRPA CCR
60439539

Project:
Pace Project No.:

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: ASH-03-CCR Lab ID: 60439539003

Collected: 10/10/23 14:10 Received:

10/11/23 09:50 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Pace Analytical Services - Greensburg
Radium-226 EPA903.1 0.220 £ 0.413 (0.731) pCi/L 11/06/23 14:34 13982-63-3
C:NA T:84%
Pace Analytical Services - Greensburg
Radium-228 EPA 904.0 1.02+£0.431 (0.688) pCi/L 10/25/23 14:35 15262-20-1
C:86% T:84%
Pace Analytical Services - Greensburg
Total Radium Total Radium 1.24 +0.844 (1.42) pCi/L 11/06/23 16:20 7440-14-4
Calculation
REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 7 of 20
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ANALYTICAL RESULTS - RADIOCHEMISTRY

60709371 PRPA CCR
60439539

Project:
Pace Project No.:

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: DUP-01-CCR Lab ID: 60439539004

Collected: 10/10/23 00:00 Received:

10/11/23 09:50 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Pace Analytical Services - Greensburg
Radium-226 EPA903.1 0.196 £ 0.452 (0.817) pCi/L 11/06/23 14:34 13982-63-3
C:NA T:84%
Pace Analytical Services - Greensburg
Radium-228 EPA 904.0 0.980 £ 0.439 (0.723) pCi/L 10/25/23 14:36 15262-20-1
C:83% T:84%
Pace Analytical Services - Greensburg
Total Radium Total Radium 1.18+0.891 (1.54) pCi/L 11/06/23 16:20 7440-14-4
Calculation
REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 8 of 20



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219
(913)599-5665

ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: 60709371 PRPA CCR
Pace Project No.: 60439539

Sample: ASH-09-CCR MS

Lab ID: 60439539005 Collected: 10/10/23 12:40 Received: 10/11/23 09:50 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Pace Analytical Services - Greensburg
Radium-226 EPA903.1 110.63 %REC + NA (NA) pCi/L 11/06/23 15:20 13982-63-3
C:NA T:NA
Pace Analytical Services - Greensburg
Radium-228 EPA 904.0 119.5 %REC = NA (NA) pCi/lL 10/25/23 14:36 15262-20-1
C:NA T:NA

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC. Page 9 of 20



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219
(913)599-5665

ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: 60709371 PRPA CCR
Pace Project No.: 60439539

Sample: ASH-09-CCR MSD

Lab ID: 60439539006 Collected: 10/10/23 12:40 Received: 10/11/23 09:50 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Pace Analytical Services - Greensburg
Radium-226 EPA903.1 113.32 %REC 2.40RPD * pCi/L 11/06/23 14:34 13982-63-3
NA (NA)
C:NA T:NA
Pace Analytical Services - Greensburg
Radium-228 EPA 904.0 141.73 %REC 17.02RPD * pCi/L 10/25/23 14:36 15262-20-1
NA (NA)
C:NA T:NA

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC. Page 10 of 20



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL - RADIOCHEMISTRY

Project: 60709371 PRPA CCR
Pace Project No.: 60439539

QC Batch: 622866 Analysis Method: EPA 904.0
QC Batch Method:  EPA 904.0 Analysis Description: 904.0 Radium 228
Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 60439539001, 60439539002, 60439539003, 60439539004, 60439539005, 60439539006

METHOD BLANK: 3036041 Matrix: Water
Associated Lab Samples: 60439539001, 60439539002, 60439539003, 60439539004, 60439539005, 60439539006

Parameter Act + Unc (MDC) Carr Trac Units Analyzed Qualifiers

Radium-228 0.391 +0.328 (0.652) C:83% T:83% pCi/L 10/25/23 11:31

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 11 of 20



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL - RADIOCHEMISTRY

Project: 60709371 PRPA CCR
Pace Project No.: 60439539

QC Batch: 622864 Analysis Method: EPA903.1
QC Batch Method:  EPA 903.1 Analysis Description: 903.1 Radium-226
Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 60439539001, 60439539002, 60439539003, 60439539004, 60439539005, 60439539006

METHOD BLANK: 3036039 Matrix: Water
Associated Lab Samples: 60439539001, 60439539002, 60439539003, 60439539004, 60439539005, 60439539006

Parameter Act + Unc (MDC) Carr Trac Units Analyzed Qualifiers

Radium-226 0.0866 + 0.240 (0.466) C:NAT:83% pCi/L 11/06/23 14:04

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 12 of 20



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219

(913)599-5665

QUALIFIERS

Project: 60709371 PRPA CCR
Pace Project No.: 60439539

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.

Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)

(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/07/2023 09:16 PM without the written consent of Pace Analytical Services, LLC. Page 13 of 20
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Analytical Services, LLC

9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Project: 60709371 PRPA CCR
Pace Project No.: 60439539
Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60439539001 ASH-08-CCR EPA 903.1 622864
60439539002 ASH-09-CCR EPA 903.1 622864
60439539003 ASH-03-CCR EPA 903.1 622864
60439539004 DUP-01-CCR EPA 903.1 622864
60439539005 ASH-09-CCR MS EPA 903.1 622864
60439539006 ASH-09-CCR MSD EPA 903.1 622864
60439539001 ASH-08-CCR EPA 904.0 622866
60439539002 ASH-09-CCR EPA 904.0 622866
60439539003 ASH-03-CCR EPA 904.0 622866
60439539004 DUP-01-CCR EPA 904.0 622866
60439539005 ASH-09-CCR MS EPA 904.0 622866
60439539006 ASH-09-CCR MSD EPA 904.0 622866
60439539001 ASH-08-CCR Total Radium Calculation 627629
60439539002 ASH-09-CCR Total Radium Calculation 627629
60439539003 ASH-03-CCR Total Radium Calculation 627629
60439539004 DUP-01-CCR Total Radium Calculation 627629

Date: 11/07/2023 09:16 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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DC# Title: ENV-FRM-GBUR-0088 v06 _Sample Condition Upon Receipt-

/ﬁ WO#: 30630903'

dCE [ Effective Date: 0912012023 o mRR. . Due Date 11708 /23:_;:::_.:-:;.:.;

ANLVTICAL SERVICES

Client Name: AFQG m CLIEN pgcg 60 LEKS
Courier: ‘&SLFed Ex JJups O US(SI rJ Chent [I Coammercial [} Pace [J Other Initial/Date
Tracking Number: Gl 3% 1812 Examined By: {ff WALy
Custody Seal on Cooler/Box Present:  [] Yes)gﬁ\lo Seals Intact;_ [l VYes ﬁNo Labeled By; L.A [0-! Q,E
Thermometer Used: e Type'oflce: Wet Blue @ Temped By: _ rmmemeer
Cooler Temperature: Observed Temp L & Correction Factor: _ «~~=—" oC  Final Temp: === oC
Temp should be abeve freezing to 6C
p Pfr Lot# D.P.D. Residual Chlorine Lot #
Comments: Yes | No | NA ? 1
Chain of Custody Present v/ 1
Chain of Custody Filled Out: X .
-Were client corrections present on COC X @4‘3@ Cu\\“cb*x‘c-n (ZDC(W:&M‘:
Chain of Custody Relinquished X 3,
Sampler Name & Signature on COC: X 4,
Sample Laheis match COC: K 5.
-Includes date/time/ID ’
Matrix: WY
Samples Arrived within Hold Time: ¥ 6.
Short Hold Time Analysis (<72hr 2( 7.
remaining):
Rush Turn Around Time Requested: x 8.
Sufficient Volume: X 9.
Correct Containers Used: b 10.
-Pace Containers Used ';(
Containers Intact: )( 11,
Orthophosphate field filtered: X |12
Hex Cr Aqueous samples field filtered: X, | 13.
Organic Samples checked for dechlorination )( 14:
Filtered volume received for dissalved tests: A5 | as:
All containers checked for preservation: X 16.
exceptions: VOA, coliform, TOC, 0&G, Ll
Phenolics, Radon, non-agueous matrix H =
All containers meet method preservation X Initial when DatefTime of
: . completed Preservation
requirements: Lo of e3ia
Preservalive
8260C/D: Headspace in VOA Vials (> 6mm} )( 17.
624.1: Headspace in VOA Vials (Omm) x 18.
Trip Blank Prasent: )(\J Trip blank custady seal present? YES or NO
Rad Samples Screened <.05 mrem/hr. / ~ | initial when Datg: Survey Meter
campleted ?oﬂf Q’? s £26 3%
Comments: e !

Note: For NC compliance samples with discrepancles, a copy of this form must be sent to the DEHNR Certification office.
PM Review is documented electronically in LIMS through the SRF Review schedule in the Workorder Edit Screen.

Quialtrax ID: 55680 Page 1 of 1
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Ra-226 NELAC QC

&

4 _._\ﬁmnmx_:ms.&\e

www.pacelabs.com

PACE Analytical Services
Ra-226 Analysis

Quality Control Sample Performance Assessment

Analyst Must Manually Enter All Fields Highlighted in Yellow.

Test: Ra-226
Analyst: MAR1 Sample Matrix Spike Control Assessment MS/MSD 1 MS/MSD 2
Date:  10/18/2023 Sample Collection Date:]  10/10/2023
Batch ID: 75834 Sample 1.D.| 60439539003
Matrix: bw Sample MS 1.D.; 60439539005
Sample MSD 1.D.| . 60439539006
[Method Blank Assessment Spike 1.D.: 21-031
MB Sample ID 3036039 MS/MSD Decay Corrected Spike Concentration (pCi/mL): 39.867
MB concentration: 0.087 Spike Volume Used in MS (mL): 0.20
M/B Counting Uncertainty: 0.240 Spike Volume Used in MSD {mL): 0.20
MB MDC: 0.466 MS Aliquot (L, g, F): 0.802
MB Numerical Performance Indicator: 0.71 MS Target Conc.(pCi/L, g, F): 9.943
MB Status vs Numerical Indicator: N/A MSD Aliquot (L, g, F): 0.802
MB Status vs. MDC: Pass MSD Target Conc. (pCilL, g, F): 9.943
— MS Spike Uncertainty (calculated): 0.467
Laboratory Control Sample Assessment LCSD (Y or N)? N MSD Spike Uncertainty (calculated): 0.467
LCS75834 LCSD75834 Sample Result: 0.220
Count Date: 11/6/2023 Sample Result Counting Uncertainty (pCi/L, g, F): 0.413
Spike £.D.: 21-031 Sample Matrix Spike Result: 11.219
Spike Concentration (pCi/mL): 39.866 Matrix Spike Result Counting Uncertainty (pCilL, g, F): 1.404
Volume Used (mL): 0.10 Sample Matrix Spike Duplicate Result: 11.486
Aliquot Volume (L, g, F): 0.817 Matrix Spike Duplicate Result Counting Uncertainty (pCi/L, g, F): 1.450
Target Cone. (pCi/L, g, F): 4.882 MS Numerical Performance Indicator: 1.348
Uncertainty (Calculated): 0.229 MSD Numerical Performance Indicator: 1.644
Result (pCi/L, g, F): 5.914 MS Percent Recovery: 110.63%
LCS/LCSD Counting Uncertainty (pCi/L, g, F): 1.185 MSD Percent Recovery: 113.32%
Numerical Performance Indicator: 1.68 MS Status vs Numerical Indicator: N/A
Percent Recovery: 121.15% MSD Status vs Numerical Indicator: N/A
Status vs Numerical indicator: N/A MS Status vs Recovery: Pass
Status vs Recovery: Pass MSD Status vs Recovery: Pass
Upper % Recovery Limits: 133% MS/MSD Upper % Recovery Limits: 136%
Lower % Recovery Limits: 73% MS/MSD Lower % Recovery Limits: 71%
Dupli Sample A t IMatrix Spike/Matrix Spike Dupli Sample A t
Sample 1.D.: Enter Duplicate Sample 1.D.| 604395338003
Duplicate Sample 1.D. sample IDs if Sample MS 1.D.} 60439539005
Sample Result (pCilL, g, F): other than Sample MSD LD.| 60439539006
Sample Result Counting Uncertainty (pCi/L, g, F): LCS/ALCSD in Sample Matrix Spike Result: 11.219
Sample Duplicate Result (pCi/L., g, F): {the space beilow. Matrix Spike Result Counting Uncertainty (pCilL, g, F): 1.404
Sample Duplicate Result Counting Uncertainty (pCi/L, g, F): Sample Matrix Spike Duplicate Result: 11.486
Are sample and/or duplicate results below RL?| See Below ## Matrix Spike Duplicate Result Counting Uncertainty (pCi/L, g, F): 1.450
Duplicate Numerical Performance indicator: Duplicate Numerical Performance Indicator: -0.260
Duplicate RPD: (Based on the Percent Recoveries) MS/ MSD Duplicate RPD: 2.40%
Duplicate Status vs Numerical Indicator: MS/ MSD Duplicate Status vs Numerical Indicator: N/A
Duplicate Status vs RPD: MS/ MSD Duplicate Status vs RPD: Pass
% RPD Limit: % RPD Limit: 32%

## Evaluation of duplicate precision is not applicable if either the sample or duplicate results are below the RL.

Comments:

WwolbZd

Printed: 11/6/2023 15:58

1of1

Ra-226_75834_35_WCuxls
Ra-226_75834_35_WC.xls
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Pace Analytical

Services, LLC

9608 Loiret Blvd.

dace

November 03, 2023

Vasanta Kalluri

AECOM

6200 South Quebec Street
Greenwood Village, CO 80111

RE: Project: 60709371 PRPA CCR
Pace Project No.: 60439820

Dear Vasanta Kalluri:

Enclosed are the analytical results for sample(s) received by the laboratory on October 12, 2023. The results relate only to
the samples included in this report. Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
« Pace Analytical Services - Kansas City

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson
heather.wilson@pacelabs.com
1(913)563-1407

Project Manager

Enclosures

cc: Ann Cinabro, AECOM
Jamie Herman, AECOM
Jeremy Hurshman, AECOM
Brian Rothmeyer, AECOM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

exa, KS 66219
(913)599-5665

Page 1 of 21



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219

(913)599-5665

CERTIFICATIONS

Project: 60709371 PRPA CCR
Pace Project No.: 60439820

Pace Analytical Services Kansas

9608 Loiret Boulevard, Lenexa, KS 66219 Nevada Certification #: KS000212023-1

Missouri Inorganic Drinking Water Certification #: 10090 Oklahoma Certification #: 2022-057

Arkansas Drinking Water Florida: Cert E871149 SEKS WET

Arkansas Certification #: 88-00679 Texas Certification #: T104704407-22-16

Illinois Certification #: 2000302023-5 Utah Certification #: KS000212022-12

lowa Certification #: 118 lllinois Certification #: 004592

Kansas/NELAP Certification #: E-10116 Kansas Field Laboratory Accreditation: # E-92587
Louisiana Certification #: 03055 Missouri SEKS Micro Certification: 10070

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 2 of 21



dace

SAMPLE SUMMARY

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: 60709371 PRPA CCR

Pace Project No.: 60439820

Lab ID Sample ID Matrix Date Collected Date Received
60439820001 ASH-01-CCR Water 10/11/23 10:45 10/12/23 08:40
60439820002 ASH-06-CCR Water 10/11/23 11:50 10/12/23 08:40
60439820003 ERB-01-CCR Water 10/11/23 12:00 10/12/23 08:40
60439820004 ASH-05-CCR Water 10/11/23 13:35 10/12/23 08:40
60439820005 ASH-04-CCR Water 10/11/23 14:30 10/12/23 08:40

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 3 of 21



dace

SAMPLE ANALYTE COUNT

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: 60709371 PRPA CCR
Pace Project No.: 60439820
Analytes

Lab ID Sample ID Method Analysts Reported Laboratory

60439820001 ASH-01-CCR EPA 6010 JXD 3 PASI-K
EPA 6020 JGP 11 PASI-K
EPA 7470 MRV 1 PASI-K
SM 2540C BDH1 1 PASI-K
EPA 9056 MLD 3 PASI-K

60439820002 ASH-06-CCR EPA 6010 JXD 3 PASI-K
EPA 6020 JGP 11 PASI-K
EPA 7470 MRV 1 PASI-K
SM 2540C BDH1 1 PASI-K
EPA 9056 MLD 3 PASI-K

60439820003 ERB-01-CCR EPA 6010 JXD 3 PASI-K
EPA 6020 JGP 11 PASI-K
EPA 7470 MRV 1 PASI-K
SM 2540C BDH1 1 PASI-K
EPA 9056 MLD 3 PASI-K

60439820004 ASH-05-CCR EPA 6010 JXD 3 PASI-K
EPA 6020 JGP 11 PASI-K
EPA 7470 MRV 1 PASI-K
SM 2540C BDH1 1 PASI-K
EPA 9056 MLD 3 PASI-K

60439820005 ASH-04-CCR EPA 6010 JXD 3 PASI-K
EPA 6020 JGP 11 PASI-K
EPA 7470 MRV 1 PASI-K
SM 2540C BDH1 1 PASI-K
EPA 9056 MLD 3 PASI-K

PASI-K = Pace Analytical Services - Kansas City

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 4 of 21
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Project:

Pace Project No.: 60439820

ANALYTICAL RESULTS

60709371 PRPA CCR

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: ASH-01-CCR

Lab ID: 60439820001

Collected: 10/11/23 10:45 Received: 10/12/23 08:40 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Boron 494 ug/L 100 1 10/19/23 14:04 10/25/23 13:05 7440-42-8
Calcium 395000 ug/L 200 1 10/19/23 14:04 10/25/23 13:05 7440-70-2
Lithium 450 ug/L 10.0 1 10/19/23 14:04 10/25/23 13:05 7439-93-2
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Antimony ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:11 7440-36-0
Arsenic ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:11 7440-38-2
Barium 9.3 ug/L 1.0 1 10/19/23 14:04 11/01/23 10:11 7440-39-3
Beryllium ND ug/L 0.50 1 10/19/23 14:04 11/01/23 10:11 7440-41-7
Cadmium ND ug/L 0.50 1 10/19/23 14:04 11/01/23 10:11 7440-43-9
Chromium ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:11 7440-47-3
Cobalt ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:11 7440-48-4
Lead ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:11 7439-92-1
Molybdenum ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:11 7439-98-7
Selenium ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:11 7782-49-2
Thallium ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:11 7440-28-0
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470

Pace Analytical Services - Kansas City
Mercury ND ug/L 0.20 1 10/24/23 12:45 10/25/23 12:42 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C

Pace Analytical Services - Kansas City
Total Dissolved Solids 3400 mg/L 66.7 1 10/18/23 15:53
9056 IC Anions Analytical Method: EPA 9056

Pace Analytical Services - Kansas City
Chloride 18.7 mg/L 1.0 1 10/18/23 16:18 16887-00-6
Fluoride ND mg/L 0.20 1 10/18/23 16:18 16984-48-8
Sulfate 1880 mg/L 400 400 10/18/23 16:31 14808-79-8

Date: 11/03/2023 11:08 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 5 of 21



dace

Project:

Pace Project No.: 60439820

60709371 PRPA CCR

ANALYTICAL RESULTS

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: ASH-06-CCR Lab ID: 60439820002 Collected: 10/11/23 11:50 Received: 10/12/23 08:40 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Boron 305 ug/L 100 1 10/19/23 14:04 10/25/23 13:14 7440-42-8
Calcium 25500 ug/L 200 1 10/19/23 14:04 10/25/23 13:14 7440-70-2
Lithium 53.5 ug/L 10.0 1 10/19/23 14:04 10/25/23 13:14 7439-93-2
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Antimony ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:19 7440-36-0
Arsenic 1.0 ug/L 1.0 1 10/19/23 14:04 11/01/23 10:19 7440-38-2
Barium 38.0 ug/L 1.0 1 10/19/23 14:04 11/01/23 10:19 7440-39-3
Beryllium ND ug/L 0.50 1 10/19/23 14:04 11/01/23 10:19 7440-41-7
Cadmium ND ug/L 0.50 1 10/19/23 14:04 11/01/23 10:19 7440-43-9
Chromium 2.8 ug/L 1.0 1 10/19/23 14:04 11/01/23 10:19 7440-47-3
Cobalt ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:19 7440-48-4
Lead ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:19 7439-92-1
Molybdenum 13.3 ug/L 1.0 1 10/19/23 14:04 11/01/23 10:19 7439-98-7
Selenium 25.2 ug/L 1.0 1 10/19/23 14:04 11/01/23 10:19 7782-49-2
Thallium ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:19 7440-28-0
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470

Pace Analytical Services - Kansas City
Mercury ND ug/L 0.20 1 10/24/23 12:45 10/25/23 12:44 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C

Pace Analytical Services - Kansas City
Total Dissolved Solids 417 mg/L 10.0 1 10/18/23 15:53
9056 IC Anions Analytical Method: EPA 9056

Pace Analytical Services - Kansas City
Chloride 8.0 mg/L 1.0 1 10/18/23 16:45 16887-00-6
Fluoride 0.72 mg/L 0.20 1 10/18/23 16:45 16984-48-8
Sulfate 75.7 mg/L 10.0 10 10/18/23 16:58 14808-79-8

Date: 11/03/2023 11:08 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 6 of 21



dace

Project:

Pace Project No.: 60439820

ANALYTICAL RESULTS

60709371 PRPA CCR

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: ERB-01-CCR

Lab ID: 60439820003

Collected: 10/11/23 12:00 Received: 10/12/23 08:40 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Boron ND ug/L 100 1 10/19/23 14:04 10/25/23 13:16 7440-42-8
Calcium ND ug/L 200 1 10/19/23 14:04 10/25/23 13:16 7440-70-2
Lithium ND ug/L 10.0 1 10/19/23 14:04 10/25/23 13:16 7439-93-2
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Antimony ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:30 7440-36-0
Arsenic ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:30 7440-38-2
Barium ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:30 7440-39-3
Beryllium ND ug/L 0.50 1 10/19/23 14:04 11/01/23 10:30 7440-41-7
Cadmium ND ug/L 0.50 1 10/19/23 14:04 11/01/23 10:30 7440-43-9
Chromium ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:30 7440-47-3
Cobalt ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:30 7440-48-4
Lead ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:30 7439-92-1
Molybdenum ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:30 7439-98-7
Selenium ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:30 7782-49-2
Thallium ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:30 7440-28-0
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470

Pace Analytical Services - Kansas City
Mercury ND ug/L 0.20 1 10/24/23 12:45 10/25/23 12:47 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C

Pace Analytical Services - Kansas City
Total Dissolved Solids 7.0 mg/L 5.0 1 10/18/23 15:53
9056 IC Anions Analytical Method: EPA 9056

Pace Analytical Services - Kansas City
Chloride ND mg/L 1.0 1 10/18/23 17:11 16887-00-6
Fluoride ND mg/L 0.20 1 10/18/23 17:11 16984-48-8
Sulfate ND mg/L 1.0 1 10/18/23 17:11 14808-79-8

Date: 11/03/2023 11:08 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 7 of 21
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Project:

Pace Project No.: 60439820

ANALYTICAL RESULTS

60709371 PRPA CCR

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: ASH-05-CCR

Lab ID: 60439820004

Collected: 10/11/23 13:35 Received: 10/12/23 08:40 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Boron 916 ug/L 100 1 10/19/23 14:04 10/25/23 13:18 7440-42-8
Calcium 520000 ug/L 200 1 10/19/23 14:04 10/25/23 13:18 7440-70-2
Lithium 344 ug/L 10.0 1 10/19/23 14:04 10/25/23 13:18 7439-93-2
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Antimony ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:37 7440-36-0
Arsenic ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:37 7440-38-2
Barium 13.8 ug/L 1.0 1 10/19/23 14:04 11/01/23 10:37 7440-39-3
Beryllium ND ug/L 0.50 1 10/19/23 14:04 11/01/23 10:37 7440-41-7
Cadmium ND ug/L 0.50 1 10/19/23 14:04 11/01/23 10:37 7440-43-9
Chromium ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:37 7440-47-3
Cobalt ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:37 7440-48-4
Lead ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:37 7439-92-1
Molybdenum ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:37 7439-98-7
Selenium 15.3 ug/L 1.0 1 10/19/23 14:04 11/01/23 10:37 7782-49-2
Thallium ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:37 7440-28-0
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470

Pace Analytical Services - Kansas City
Mercury ND ug/L 0.20 1 10/24/23 12:45 10/25/23 12:49 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C

Pace Analytical Services - Kansas City
Total Dissolved Solids 4760 mg/L 100 1 10/18/23 15:53
9056 IC Anions Analytical Method: EPA 9056

Pace Analytical Services - Kansas City
Chloride 226 mg/L 100 100 10/18/23 17:38 16887-00-6
Fluoride 0.36 mg/L 0.20 1 10/18/23 17:25 16984-48-8
Sulfate 2390 mg/L 400 400 10/18/23 17:51 14808-79-8

Date: 11/03/2023 11:08 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 8 of 21
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Project:

Pace Project No.: 60439820

ANALYTICAL RESULTS

60709371 PRPA CCR

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: ASH-04-CCR

Lab ID: 60439820005

Collected: 10/11/23 14:30 Received: 10/12/23 08:40 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Boron 665 ug/L 100 1 10/19/23 14:04 10/25/23 13:20 7440-42-8
Calcium 483000 ug/L 200 1 10/19/23 14:04 10/25/23 13:20 7440-70-2
Lithium 420 ug/L 10.0 1 10/19/23 14:04 10/25/23 13:20 7439-93-2
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Antimony ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:48 7440-36-0
Arsenic 11 ug/L 1.0 1 10/19/23 14:04 11/01/23 10:48 7440-38-2
Barium 9.3 ug/L 1.0 1 10/19/23 14:04 11/01/23 10:48 7440-39-3
Beryllium ND ug/L 0.50 1 10/19/23 14:04 11/01/23 10:48 7440-41-7
Cadmium ND ug/L 0.50 1 10/19/23 14:04 11/01/23 10:48 7440-43-9
Chromium ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:48 7440-47-3
Cobalt ND ug/L 1.0 1 10/19/23 14:04 11/01/23 10:48 7440-48-4
Lead ND ug/L 3.0 3 10/19/23 14:04 11/01/23 10:53 7439-92-1 D3
Molybdenum 11 ug/L 1.0 1 10/19/23 14:04 11/01/23 10:48 7439-98-7
Selenium 125 ug/L 1.0 1 10/19/23 14:04 11/01/23 10:48 7782-49-2
Thallium ND ug/L 3.0 3 10/19/23 14:04 11/01/23 10:53 7440-28-0 D3
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470

Pace Analytical Services - Kansas City
Mercury ND ug/L 0.20 1 10/24/23 12:45 10/25/23 12:51 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C

Pace Analytical Services - Kansas City
Total Dissolved Solids 6060 mg/L 125 1 10/18/23 15:53
9056 IC Anions Analytical Method: EPA 9056

Pace Analytical Services - Kansas City
Chloride 197 mg/L 100 100 10/18/23 18:18 16887-00-6
Fluoride 0.25 mg/L 0.20 1 10/18/23 18:04 16984-48-8
Sulfate 3580 mg/L 500 500 10/18/23 18:58 14808-79-8

Date: 11/03/2023 11:08 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 9 of 21
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Pace Analytical Services, LLC

QUALITY CONTROL DATA

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: 60709371 PRPA CCR

Pace Project No.: 60439820

QC Batch: 870263 Analysis Method: EPA 7470
QC Batch Method:  EPA 7470 Analysis Description: 7470 Mercury

Associated Lab Samples:

Laboratory: Pace Analytical Services - Kansas City

60439820001, 60439820002, 60439820003, 60439820004, 60439820005

METHOD BLANK: 3446202
Associated Lab Samples:

Matrix: Water

60439820001, 60439820002, 60439820003, 60439820004, 60439820005

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Mercury ug/L ND 0.20 10/25/23 12:38
LABORATORY CONTROL SAMPLE: 3446203

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Mercury ug/L 5 4.9 98 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3446204 3446205

MS MSD
60439823002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Mercury ug/L ND 5 5 4.4 4.4 88 88 75-125 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/03/2023 11:08 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 10 of 21



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219

(913)599-5665

QUALITY CONTROL DATA

Project: 60709371 PRPA CCR
Pace Project No.: 60439820

QC Batch: 869917 Analysis Method: EPA 6010
QC Batch Method:  EPA 3010 Analysis Description: 6010 MET
Laboratory: Pace Analytical Services - Kansas City

Associated Lab Samples: 60439820001, 60439820002, 60439820003, 60439820004, 60439820005

METHOD BLANK: 3444755 Matrix: Water
Associated Lab Samples: 60439820001, 60439820002, 60439820003, 60439820004, 60439820005
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Boron ug/L ND 100 10/25/23 12:48
Calcium ug/L ND 200 10/25/23 12:48
Lithium ug/L ND 10.0 10/25/23 12:48

LABORATORY CONTROL SAMPLE: 3444756

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Boron ug/L 1000 1010 101 80-120
Calcium ug/L 10000 10800 108 80-120
Lithium ug/L 1000 990 99 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3444757 3444758
MS MSD
60439767002  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Boron ug/L 659 1000 1000 1640 1640 98 98 75-125 0 20
Calcium ug/L 524000 10000 10000 524000 527000 7 29 75-125 0 20M1
Lithium ug/L 467 1000 1000 1600 1610 114 114  75-125 0 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/03/2023 11:08 AM without the written consent of Pace Analytical Services, LLC. Page 11 of 21



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219

(913)599-5665

QUALITY CONTROL DATA

Project: 60709371 PRPA CCR
Pace Project No.: 60439820

QC Batch: 869915 Analysis Method: EPA 6020
QC Batch Method:  EPA 3010 Analysis Description: 6020 MET
Laboratory: Pace Analytical Services - Kansas City

Associated Lab Samples: 60439820001, 60439820002, 60439820003, 60439820004, 60439820005

METHOD BLANK: 3444741 Matrix: Water
Associated Lab Samples: 60439820001, 60439820002, 60439820003, 60439820004, 60439820005
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers

Antimony ug/L ND 1.0 10/26/23 14:40
Arsenic ug/L ND 1.0 10/26/23 14:40
Barium ug/L ND 1.0 10/26/23 14:40
Beryllium ug/L ND 0.50 10/26/23 14:40
Cadmium ug/L ND 0.50 10/26/23 14:40
Chromium ug/L ND 1.0 10/26/23 14:40
Cobalt ug/L ND 1.0 10/26/23 14:40
Lead ug/L ND 1.0 10/26/23 14:40
Molybdenum ug/L ND 1.0 10/26/23 14:40
Selenium ug/L ND 1.0 10/26/23 14:40
Thallium ug/L ND 1.0 10/26/23 14:40

LABORATORY CONTROL SAMPLE: 3444742

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Antimony ug/L 40 41.0 102 80-120
Arsenic ug/L 40 39.7 99 80-120
Barium ug/L 40 41.1 103 80-120
Beryllium ug/L 40 39.1 98 80-120
Cadmium ug/L 40 40.2 101 80-120
Chromium ug/L 40 40.8 102 80-120
Cobalt ug/L 40 39.8 99 80-120
Lead ug/L 40 41.1 103 80-120
Molybdenum ug/L 40 40.1 100 80-120
Selenium ug/L 40 41.9 105 80-120
Thallium ug/L 40 39.3 98 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3444743 3444744
MS MSD
60439767002  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Antimony ug/L ND 40 40 36.3 36.4 91 91 75-125 0 20
Arsenic ug/L ND 40 40 40.3 40.7 98 99 75-125 1 20
Barium ug/L 9.4 40 40 48.0 48.3 96 97  75-125 1 20
Beryllium ug/L ND 40 40 33.1 32.7 83 82 75-125 1 20
Cadmium ug/L ND 40 40 32.4 325 81 81 75-125 0 20
Chromium ug/L ND 40 40 36.7 36.5 89 88 75-125 0 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/03/2023 11:08 AM without the written consent of Pace Analytical Services, LLC. Page 12 of 21



dace

QUALITY CONTROL DATA

Project: 60709371 PRPA CCR

Pace Project No.: 60439820

Pace Analytical Services, LLC

9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3444743 3444744
MS MSD
60439767002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Cobalt ug/L ND 40 40 37.3 37.6 92 93 75-125 1 20
Lead ug/L ND 40 40 35.3 355 88 88 75-125 1 20
Molybdenum ug/L ND 40 40 41.6 42.2 101 103 75-125 1 20
Selenium ug/L 149 40 40 190 192 104 110 75-125 1 20
Thallium ug/L ND 40 40 34.9 35.2 87 88 75-125 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/03/2023 11:08 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 13 of 21
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Project: 60709371 PRPA CCR
Pace Project No.: 60439820

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL DATA

QC Batch: 869526
QC Batch Method:  SM 2540C

Analysis Method: SM 2540C
Analysis Description: 2540C Total Dissolved Solids
Laboratory: Pace Analytical Services - Kansas City

Associated Lab Samples: 60439820001, 60439820002, 60439820003, 60439820004, 60439820005

METHOD BLANK: 3443296

Matrix: Water

Associated Lab Samples: 60439820001, 60439820002, 60439820003, 60439820004, 60439820005

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Total Dissolved Solids mg/L ND 5.0 10/18/23 15:51
LABORATORY CONTROL SAMPLE: 3443297
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 1000 990 99 80-120
SAMPLE DUPLICATE: 3443298
60439528002 Dup Max
Parameter Units Result Result RPD RPD Quialifiers
Total Dissolved Solids mg/L 2010 1960 3 10
SAMPLE DUPLICATE: 3443299
60439847001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 1930 1900 1 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/03/2023 11:08 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 14 of 21
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Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL DATA

Project: 60709371 PRPA CCR

Pace Project No.: 60439820

QC Batch: 869558 Analysis Method: EPA 9056

QC Batch Method:  EPA 9056 Analysis Description: 9056 IC Anions

Associated Lab Samples:

Laboratory:

Pace Analytical Services - Kansas City

60439820001, 60439820002, 60439820003, 60439820004, 60439820005

METHOD BLANK: 3443402
Associated Lab Samples:

Matrix: Water

60439820001, 60439820002, 60439820003, 60439820004, 60439820005

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Chloride mg/L ND 1.0 10/18/23 11:09
Fluoride mg/L ND 0.20 10/18/23 11:09
Sulfate mg/L ND 1.0 10/18/23 11:09
METHOD BLANK: 3444753 Matrix: Water
Associated Lab Samples: 60439820001, 60439820002, 60439820003, 60439820004, 60439820005

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Chloride mg/L ND 1.0 10/19/23 09:15
Fluoride mg/L ND 0.20 10/19/23 09:15
Sulfate mg/L ND 1.0 10/19/23 09:15
LABORATORY CONTROL SAMPLE: 3443403

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Quialifiers
Chloride mg/L 5 4.9 98 80-120
Fluoride mg/L 25 25 98 80-120
Sulfate mg/L 5 5.0 100 80-120
LABORATORY CONTROL SAMPLE: 3444754

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Chloride mg/L 5 4.9 97 80-120
Fluoride mg/L 25 25 102 80-120
Sulfate mg/L 5 5.1 102 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3443404 3443405

MS MSD
60439823002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Chloride mg/L 278 100 100 321 343 43 65 80-120 7 15 M1
Fluoride mg/L ND 25 25 2.0 21 75 77 80-120 2 15 M1
Sulfate mg/L 3640 2000 2000 4940 6200 65 128 80-120 23 15 M1,R1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/03/2023 11:08 AM

without the written consent of Pace Analytical Services, LLC.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Page 15 of 21
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Project: 60709371 PRPA CCR
Pace Project No.: 60439820

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

SAMPLE DUPLICATE: 3443406

60439823002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Chloride mg/L 278 236 17 15 D6
Fluoride mg/L ND ND 15
Sulfate mg/L 3640 4550 22 15 D6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/03/2023 11:08 AM

without the written consent of Pace Analytical Services, LLC.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Page 16 of 21



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219

(913)599-5665

QUALIFIERS

Project: 60709371 PRPA CCR
Pace Project No.: 60439820

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

D3 Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

D6 The precision between the sample and sample duplicate exceeded laboratory control limits.

M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
R1 RPD value was outside control limits.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/03/2023 11:08 AM without the written consent of Pace Analytical Services, LLC. Page 17 of 21



dace

Pace Analytical Services, LLC

QUALITY CONTROL DATA CROSS REFERENCE TABLE

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: 60709371 PRPA CCR
Pace Project No.: 60439820

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60439820001 ASH-01-CCR EPA 3010 869917 EPA 6010 869934
60439820002 ASH-06-CCR EPA 3010 869917 EPA 6010 869934
60439820003 ERB-01-CCR EPA 3010 869917 EPA 6010 869934
60439820004 ASH-05-CCR EPA 3010 869917 EPA 6010 869934
60439820005 ASH-04-CCR EPA 3010 869917 EPA 6010 869934
60439820001 ASH-01-CCR EPA 3010 869915 EPA 6020 869933
60439820002 ASH-06-CCR EPA 3010 869915 EPA 6020 869933
60439820003 ERB-01-CCR EPA 3010 869915 EPA 6020 869933
60439820004 ASH-05-CCR EPA 3010 869915 EPA 6020 869933
60439820005 ASH-04-CCR EPA 3010 869915 EPA 6020 869933
60439820001 ASH-01-CCR EPA 7470 870263 EPA 7470 870520
60439820002 ASH-06-CCR EPA 7470 870263 EPA 7470 870520
60439820003 ERB-01-CCR EPA 7470 870263 EPA 7470 870520
60439820004 ASH-05-CCR EPA 7470 870263 EPA 7470 870520
60439820005 ASH-04-CCR EPA 7470 870263 EPA 7470 870520
60439820001 ASH-01-CCR SM 2540C 869526
60439820002 ASH-06-CCR SM 2540C 869526
60439820003 ERB-01-CCR SM 2540C 869526
60439820004 ASH-05-CCR SM 2540C 869526
60439820005 ASH-04-CCR SM 2540C 869526
60439820001 ASH-01-CCR EPA 9056 869558
60439820002 ASH-06-CCR EPA 9056 869558
60439820003 ERB-01-CCR EPA 9056 869558
60439820004 ASH-05-CCR EPA 9056 869558
60439820005 ASH-04-CCR EPA 9056 869558

Date: 11/03/2023 11:08 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 18 of 21



DC# _Title: ENV-FRM-LENE-0010_Sampl “0# : 60439820
Py | M

! muenszs | Revision: 3 [ Effective Date: 01/12/202.

Client Name: AE(om
Courier: FedEx @~ UPS O VIA O Clay O PEX O ECIO Pace [I  Xroads O Client [J Other O

Tracking #: L322 1293 oo’3 Pace Shipping Label Used? Yes O No &
Custody Seal on Cooler/Box Present: Yes & No O Seals intact: Yes &/ No O
Packing Material: Bubble Wrap O Bubble Bags O Foam [J None [ Other [Z"ZJOLC

Thermometer Used: ! 2 ] 8 Type of Ice: @ Blue None

Date and initials of person{0 /|
Cooler Temperature (°C): As-read \. LP Corr. Factor — 0-3 Corrected “- | |e / lﬁﬁ

xamining contents: 7.4

Temperalure should be above freezing to 6°C

Chain of Custody present: Hes ONo  CINA
Chain of Custody relinquished: Bfes TONo  CIN/A
Samples arrived within holding time: Wes CINo  CIN/A
Short Hold Time analyses (<72hr): CYes 0o [IN/A
Rush Turn Around Time requested: Clyes ™Mo [OIN/A
Sufficient volume: [Xes CINo [CIN/A
Correct containers used: fves CONo [CIN/A
Pace containers used: ™yes [INo [IN/A
Containers intact: Mes ONo  OON/A
Unpreserved 5035A / TX1005/1006 soils frozen in 48hrs? Oves OONo  [W/A
Filtered volume received for dissolved tests? Dlves CNo  [4Kia
Sample labels match COC: Date / time / ID / analyses MYes ONo [INA
Samples contain multiple phases? Matrix: V\/r Cves §4fo [CIN/A
Containers requiring pH preservation in compliance? Wfves ONo [CInva | List sample [Ds, volumes, lot #s of preservative and the
(HNOs, HSO,, HCI<2; NaOH>9 Sulfide, NaOH>10 Cyanide) date/time added.
(Exceptions: VOA, Micro, O&G, KS TPH, OK-DRO) LOT#: CD\I (8\[

Cyanide water sample checks:

Lead acetate strip turns dark? (Record only) Oves [INo
Potassium iodide test strip turns blue/purple? (Preserve) Cyes [CINo

Trip Blank present: OYes ONo [&/A
Headspace in VOA vials ( >6mm): Oyes [No wHhua
Samples from USDA Regqulated Area: State: Oves CINo  [/NA
)Additional labels attached to 5035A / TX1005 vials in the field? LlYes [INo dNIA

Client Notification/ Resolution: Copy COCtoClient? Y / N Field Data Required? Y [/ N

Person Contacted: Date/Time: [ n iR e el
when unpacking cooler, if >20 min, recheck
Comments/ Resolution: sample temps.
Start: Start:
End: End:
Project Manager Review: Date: Temp: Temp:
Qualtrax Document ID: 30473 Page 1 of 1

Page 19 of 21
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Pace Analytical

Services, LLC

9608 Loiret Blvd.

dace

November 15, 2023

Vasanta Kalluri

AECOM

6200 South Quebec Street
Greenwood Village, CO 80111

RE: Project: 60709371 PRPA CCR
Pace Project No.: 60439823

Dear Vasanta Kalluri:

Enclosed are the analytical results for sample(s) received by the laboratory on October 12, 2023. The results relate only to
the samples included in this report. Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
« Pace Analytical Services - Kansas City

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson
heather.wilson@pacelabs.com
1(913)563-1407

Project Manager

Enclosures

cc: Ann Cinabro, AECOM
Jamie Herman, AECOM
Jeremy Hurshman, AECOM
Brian Rothmeyer, AECOM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

exa, KS 66219
(913)599-5665

Page 1 of 20



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219

(913)599-5665

CERTIFICATIONS

Project: 60709371 PRPA CCR
Pace Project No.: 60439823

Pace Analytical Services Kansas

9608 Loiret Boulevard, Lenexa, KS 66219 Nevada Certification #: KS000212023-1

Missouri Inorganic Drinking Water Certification #: 10090 Oklahoma Certification #: 2022-057

Arkansas Drinking Water Florida: Cert E871149 SEKS WET

Arkansas Certification #: 88-00679 Texas Certification #: T104704407-22-16

Illinois Certification #: 2000302023-5 Utah Certification #: KS000212022-12

lowa Certification #: 118 lllinois Certification #: 004592

Kansas/NELAP Certification #: E-10116 Kansas Field Laboratory Accreditation: # E-92587
Louisiana Certification #: 03055 Missouri SEKS Micro Certification: 10070

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 2 of 20
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SAMPLE SUMMARY

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: 60709371 PRPA CCR

Pace Project No.: 60439823

Lab ID Sample ID Matrix Date Collected Date Received
60439823001 ASH-08-CCR Water 10/10/23 10:55 10/12/23 08:40
60439823002 ASH-09-CCR Water 10/10/23 12:40 10/12/23 08:40
60439823003 ASH-03-CCR Water 10/10/23 14:10 10/12/23 08:40
60439823004 DUP-01-CCR Water 10/10/23 00:00 10/12/23 08:40

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 3 of 20
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SAMPLE ANALYTE COUNT

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: 60709371 PRPA CCR
Pace Project No.: 60439823
Analytes

Lab ID Sample ID Method Analysts Reported Laboratory

60439823001 ASH-08-CCR EPA 6010 JXD 3 PASI-K
EPA 6020 JGP 11 PASI-K
EPA 7470 MRV 1 PASI-K
SM 2540C Z\VF 1 PASI-K
EPA 9056 BMT 3 PASI-K

60439823002 ASH-09-CCR EPA 6010 JXD 3 PASI-K
EPA 6020 JGP 11 PASI-K
EPA 7470 MRV 1 PASI-K
SM 2540C ZVF 1 PASI-K
EPA 9056 BMT, MLD 3 PASI-K

60439823003 ASH-03-CCR EPA 6010 JXD 3 PASI-K
EPA 6020 JGP 11 PASI-K
EPA 7470 MRV 1 PASI-K
SM 2540C ZVF 1 PASI-K
EPA 9056 BMT 3 PASI-K

60439823004 DUP-01-CCR EPA 6010 JXD 3 PASI-K
EPA 6020 JGP 11 PASI-K
EPA 7470 MRV 1 PASI-K
SM 2540C ZVF 1 PASI-K
EPA 9056 BMT 3 PASI-K

PASI-K = Pace Analytical Services - Kansas City

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 4 of 20
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Project:

Pace Project No.: 60439823

ANALYTICAL RESULTS

60709371 PRPA CCR

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: ASH-08-CCR

Lab ID: 60439823001

Collected: 10/10/23 10:55 Received: 10/12/23 08:40 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Boron 919 ug/L 100 1 10/19/23 14:04 10/25/23 14:22 7440-42-8
Calcium 460000 ug/L 200 1 10/19/23 14:04 10/25/23 14:22 7440-70-2
Lithium 326 ug/L 10.0 1 10/19/23 14:04 10/25/23 14:22 7439-93-2
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Antimony ND ug/L 2.0 2 10/19/23 14:04 10/26/23 13:22 7440-36-0 D3
Arsenic ND ug/L 2.0 2 10/19/23 14:04 10/26/23 13:22 7440-38-2 D3
Barium 11.6 ug/L 2.0 2 10/19/23 14:04 10/26/23 13:22 7440-39-3
Beryllium ND ug/L 1.0 2 10/19/23 14:04 10/26/23 13:22 7440-41-7 D3
Cadmium ND ug/L 1.0 2 10/19/23 14:04 10/26/23 13:22 7440-43-9 D3
Chromium ND ug/L 2.0 2 10/19/23 14:04 10/26/23 13:22 7440-47-3 D3
Cobalt 2.0 ug/L 2.0 2 10/19/23 14:04 10/26/23 13:22 7440-48-4
Lead ND ug/L 2.0 2 10/19/23 14:04 10/26/23 13:22 7439-92-1 D3
Molybdenum ND ug/L 2.0 2 10/19/23 14:04 10/26/23 13:22 7439-98-7 D3
Selenium ND ug/L 2.0 2 10/19/23 14:04 10/26/23 13:22 7782-49-2 D3
Thallium ND ug/L 2.0 2 10/19/23 14:04 10/26/23 13:22 7440-28-0 D3
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470

Pace Analytical Services - Kansas City
Mercury ND ug/L 0.20 1 10/24/23 12:45 10/25/23 12:54 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C

Pace Analytical Services - Kansas City
Total Dissolved Solids 4400 mg/L 100 1 10/17/23 15:09 BH
9056 IC Anions Analytical Method: EPA 9056

Pace Analytical Services - Kansas City
Chloride 28.9 mg/L 5.0 5 10/18/23 19:25 16887-00-6
Fluoride ND mg/L 0.20 1 10/18/23 19:11 16984-48-8
Sulfate 2080 mg/L 400 400 10/18/23 19:38 14808-79-8

Date: 11/15/2023 12:54 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 5 of 20
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Project:

Pace Project No.: 60439823

ANALYTICAL RESULTS

60709371 PRPA CCR

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: ASH-09-CCR

Lab ID: 60439823002

Collected: 10/10/23 12:40 Received: 10/12/23 08:40 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010
Pace Analytical Services - Kansas City
Boron 665 ug/L 100 1 10/19/23 14:04 10/25/23 14:24 7440-42-8
Calcium 531000 ug/L 200 1 10/19/23 14:04 10/25/23 14:24 7440-70-2 M1
Lithium 466 ug/L 10.0 1 10/19/23 14:04 10/25/23 14:24 7439-93-2
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010
Pace Analytical Services - Kansas City
Antimony ND ug/L 2.0 2 10/19/23 14:04 10/26/23 13:27 7440-36-0 D3
Arsenic ND ug/L 2.0 2 10/19/23 14:04 10/26/23 13:27 7440-38-2 D3
Barium 10.0 ug/L 2.0 2 10/19/23 14:04 10/26/23 13:27 7440-39-3
Beryllium ND ug/L 1.0 2 10/19/23 14:04 10/26/23 13:27 7440-41-7 D3
Cadmium ND ug/L 1.0 2 10/19/23 14:04 10/26/23 13:27 7440-43-9 D3
Chromium ND ug/L 2.0 2 10/19/23 14:04 10/26/23 13:27 7440-47-3 D3
Cobalt ND ug/L 2.0 2 10/19/23 14:04 10/26/23 13:27 7440-48-4 D3
Lead ND ug/L 2.0 2 10/19/23 14:04 10/26/23 13:27 7439-92-1 D3
Molybdenum ND ug/L 2.0 2 10/19/23 14:04 10/26/23 13:27 7439-98-7
Selenium 149 ug/L 2.0 2 10/19/23 14:04 10/26/23 13:27 7782-49-2
Thallium ND ug/L 2.0 2 10/19/23 14:04 10/26/23 13:27 7440-28-0 D3
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470
Pace Analytical Services - Kansas City
Mercury ND ug/L 0.20 1 10/24/23 12:45 10/25/23 12:56 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C
Pace Analytical Services - Kansas City
Total Dissolved Solids 5440 mg/L 125 1 10/17/23 15:09 BH
9056 IC Anions Analytical Method: EPA 9056
Pace Analytical Services - Kansas City
Chloride 278 mg/L 200 20 10/18/23 20:45 16887-00-6 D6,M1
Fluoride ND mg/L 0.20 1 10/18/23 19:51 16984-48-8 M1
Sulfate 3640 mg/L 400 400 10/19/23 11:18 14808-79-8 D6,M1,
R1

Date: 11/15/2023 12:54 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 6 of 20
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Project:

Pace Project No.: 60439823

ANALYTICAL RESULTS

60709371 PRPA CCR

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: ASH-03-CCR

Lab ID: 60439823003

Collected: 10/10/23 14:10 Received: 10/12/23 08:40 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Boron 805 ug/L 100 1 10/19/23 14:04 10/25/23 14:30 7440-42-8
Calcium 468000 ug/L 200 1 10/19/23 14:04 10/25/23 14:30 7440-70-2
Lithium 434 ug/L 10.0 1 10/19/23 14:04 10/25/23 14:30 7439-93-2
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Antimony ND ug/L 2.0 2 10/19/23 14:04 10/26/23 15:54 7440-36-0 D3
Arsenic ND ug/L 2.0 2 10/19/23 14:04 10/26/23 15:54 7440-38-2 D3
Barium 9.1 ug/L 2.0 2 10/19/23 14:04 10/26/23 15:54 7440-39-3
Beryllium ND ug/L 1.0 2 10/19/23 14:04 10/26/23 16:27 7440-41-7 D3
Cadmium ND ug/L 1.0 2 10/19/23 14:04 10/26/23 15:54 7440-43-9 D3
Chromium ND ug/L 2.0 2 10/19/23 14:04 10/26/23 15:54 7440-47-3 D3
Cobalt ND ug/L 2.0 2 10/19/23 14:04 10/26/23 15:54 7440-48-4 D3
Lead ND ug/L 2.0 2 10/19/23 14:04 10/26/23 15:54 7439-92-1 D3
Molybdenum ND ug/L 2.0 2 10/19/23 14:04 10/26/23 15:54 7439-98-7 D3
Selenium 111 ug/L 2.0 2 10/19/23 14:04 10/26/23 15:54 7782-49-2
Thallium ND ug/L 2.0 2 10/19/23 14:04 10/26/23 15:54 7440-28-0 D3
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470

Pace Analytical Services - Kansas City
Mercury ND ug/L 0.20 1 10/24/23 12:45 10/25/23 13:07 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C

Pace Analytical Services - Kansas City
Total Dissolved Solids 5320 mg/L 125 1 10/17/23 15:10 BH
9056 IC Anions Analytical Method: EPA 9056

Pace Analytical Services - Kansas City
Chloride 100 mg/L 10.0 10 10/18/23 22:18 16887-00-6
Fluoride ND mg/L 0.20 1 10/18/23 22:05 16984-48-8
Sulfate 3000 mg/L 400 400 10/18/23 22:32 14808-79-8

Date: 11/15/2023 12:54 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 7 of 20
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Project:

Pace Project No.: 60439823

ANALYTICAL RESULTS

60709371 PRPA CCR

Pace Analytical Services, LLC
9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

Sample: DUP-01-CCR

Lab ID: 60439823004

Collected: 10/10/23 00:00 Received: 10/12/23 08:40 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Boron 783 ug/L 100 1 10/19/23 14:04 10/25/23 14:33 7440-42-8
Calcium 467000 ug/L 200 1 10/19/23 14:04 10/25/23 14:33 7440-70-2
Lithium 430 ug/L 10.0 1 10/19/23 14:04 10/25/23 14:33 7439-93-2
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Antimony ND ug/L 1.0 1 10/19/23 14:04 10/26/23 15:59 7440-36-0
Arsenic ND ug/L 1.0 1 10/19/23 14:04 10/26/23 15:59 7440-38-2
Barium 8.6 ug/L 1.0 1 10/19/23 14:04 10/26/23 15:59 7440-39-3
Beryllium ND ug/L 0.50 1 10/19/23 14:04 10/26/23 16:28 7440-41-7
Cadmium ND ug/L 0.50 1 10/19/23 14:04 10/26/23 15:59 7440-43-9
Chromium ND ug/L 1.0 1 10/19/23 14:04 10/26/23 15:59 7440-47-3
Cobalt ND ug/L 1.0 1 10/19/23 14:04 10/26/23 15:59 7440-48-4
Lead ND ug/L 2.0 2 10/19/23 14:04 10/27/23 12:07 7439-92-1 D3
Molybdenum ND ug/L 1.0 1 10/19/23 14:04 10/26/23 15:59 7439-98-7
Selenium 121 ug/L 1.0 1 10/19/23 14:04 10/26/23 15:59 7782-49-2
Thallium ND ug/L 2.0 2 10/19/23 14:04 10/27/23 12:07 7440-28-0 D3
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470

Pace Analytical Services - Kansas City
Mercury ND ug/L 0.20 1 10/24/23 12:45 10/25/23 13:10 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C

Pace Analytical Services - Kansas City
Total Dissolved Solids 5510 mg/L 100 1 10/17/23 15:10 BH
9056 IC Anions Analytical Method: EPA 9056

Pace Analytical Services - Kansas City
Chloride 108 mg/L 200 20 10/18/23 22:58 16887-00-6
Fluoride ND mg/L 0.20 1 10/18/23 22:45 16984-48-8
Sulfate 3690 mg/L 400 400 10/18/23 23:12 14808-79-8

Date: 11/15/2023 12:54 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 8 of 20



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL DATA

Project: 60709371 PRPA CCR
Pace Project No.: 60439823

QC Batch: 870263 Analysis Method: EPA 7470
QC Batch Method:  EPA 7470 Analysis Description: 7470 Mercury
Laboratory: Pace Analytical Services - Kansas City

Associated Lab Samples: 60439823001, 60439823002, 60439823003, 60439823004

METHOD BLANK: 3446202 Matrix: Water
Associated Lab Samples: 60439823001, 60439823002, 60439823003, 60439823004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Mercury ug/L ND 0.20 10/25/23 12:38

LABORATORY CONTROL SAMPLE: 3446203

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Mercury ug/L 5 4.9 98 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3446204 3446205
MS MSD
60439823002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Mercury ug/L ND 5 5 4.4 4.4 88 88 75-125 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/15/2023 12:54 PM without the written consent of Pace Analytical Services, LLC. Page 9 of 20



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219

(913)599-5665

QUALITY CONTROL DATA

Project: 60709371 PRPA CCR
Pace Project No.: 60439823

QC Batch: 869918 Analysis Method: EPA 6010
QC Batch Method:  EPA 3010 Analysis Description: 6010 MET
Laboratory: Pace Analytical Services - Kansas City

Associated Lab Samples: 60439823001, 60439823002, 60439823003, 60439823004

METHOD BLANK: 3444762 Matrix: Water
Associated Lab Samples: 60439823001, 60439823002, 60439823003, 60439823004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Boron ug/L ND 100 10/25/23 14:18
Calcium ug/L ND 200 10/25/23 14:18
Lithium ug/L ND 10.0 10/25/23 14:18

LABORATORY CONTROL SAMPLE: 3444763

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Boron ug/L 1000 985 98 80-120
Calcium ug/L 10000 10700 107 80-120
Lithium ug/L 1000 966 97 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3444764 3444765
MS MSD
60439823002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Boron ug/L 665 1000 1000 1660 1670 100 101 75-125 1 20
Calcium ug/L 531000 10000 10000 539000 536000 83 49 75-125 1 20M1
Lithium ug/L 466 1000 1000 1600 1620 114 116  75-125 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/15/2023 12:54 PM without the written consent of Pace Analytical Services, LLC. Page 10 of 20
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QUALITY CONTROL DATA

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: 60709371 PRPA CCR

Pace Project No.: 60439823

QC Batch: 869916 Analysis Method: EPA 6020
QC Batch Method:  EPA 3010 Analysis Description: 6020 MET

Associated Lab Samples:

Laboratory:

Pace Analytical Services - Kansas City

60439823001, 60439823002, 60439823003, 60439823004

METHOD BLANK: 3444747
Associated Lab Samples:

Matrix: Water

60439823001, 60439823002, 60439823003, 60439823004

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Antimony ug/L ND 1.0 10/26/23 13:00
Arsenic ug/L ND 1.0 10/26/23 13:00
Barium ug/L ND 1.0 10/26/23 13:00
Beryllium ug/L ND 0.50 10/26/23 13:00
Cadmium ug/L ND 0.50 10/26/23 13:00
Chromium ug/L ND 1.0 10/26/23 13:00
Cobalt ug/L ND 1.0 10/26/23 13:00
Lead ug/L ND 1.0 10/26/23 13:00
Molybdenum ug/L ND 1.0 10/26/23 13:00
Selenium ug/L ND 1.0 10/26/23 13:00
Thallium ug/L ND 1.0 10/26/23 13:00
LABORATORY CONTROL SAMPLE: 3444748
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Antimony ug/L 40 40.7 102 80-120
Arsenic ug/L 40 40.9 102 80-120
Barium ug/L 40 40.2 101 80-120
Beryllium ug/L 40 415 104 80-120
Cadmium ug/L 40 41.1 103 80-120
Chromium ug/L 40 40.6 101 80-120
Cobalt ug/L 40 40.9 102 80-120
Lead ug/L 40 40.5 101 80-120
Molybdenum ug/L 40 415 104 80-120
Selenium ug/L 40 41.1 103 80-120
Thallium ug/L 40 39.5 99 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3444749 3444750
MS MSD
60439823002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Antimony ug/L ND 40 40 36.0 35.8 90 89 75-125 1 20
Arsenic ug/L ND 40 40 40.7 41.2 99 100 75-125 1 20
Barium ug/L 10.0 40 40 48.1 47.8 95 95 75-125 1 20
Beryllium ug/L ND 40 40 35.0 34.8 87 87 75-125 1 20
Cadmium ug/L ND 40 40 32.8 325 82 81 75-125 1 20
Chromium ug/L ND 40 40 32.4 33.0 80 81 75-125 2 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/15/2023 12:54 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 11 of 20
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QUALITY CONTROL DATA

Project: 60709371 PRPA CCR

Pace Project No.: 60439823

Pace Analytical Services, LLC

9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3444749 3444750
MS MSD
60439823002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Cobalt ug/L ND 40 40 37.7 37.8 93 94  75-125 0 20
Lead ug/L ND 40 40 35.6 35.9 88 89 75-125 1 20
Molybdenum ug/L ND 40 40 42.4 42.2 103 103 75-125 1 20
Selenium ug/L 149 40 40 192 192 107 107  75-125 0 20
Thallium ug/L ND 40 40 34.9 354 87 88 75-125 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/15/2023 12:54 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 12 of 20



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL DATA

Project: 60709371 PRPA CCR
Pace Project No.: 60439823

QC Batch: 869350 Analysis Method: SM 2540C
QC Batch Method:  SM 2540C Analysis Description: 2540C Total Dissolved Solids
Laboratory: Pace Analytical Services - Kansas City

Associated Lab Samples: 60439823001, 60439823002, 60439823003, 60439823004

METHOD BLANK: 3442741 Matrix: Water
Associated Lab Samples: 60439823001, 60439823002, 60439823003, 60439823004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Total Dissolved Solids mg/L 7.0 5.0 10/17/23 15:03 1e,BH

LABORATORY CONTROL SAMPLE: 3442742

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 1000 1000 100 80-120 le,BH
SAMPLE DUPLICATE: 3442743
60439767002 Dup Max
Parameter Units Result Result RPD RPD Quialifiers
Total Dissolved Solids mg/L 5640 5480 3 10 1e,BH
SAMPLE DUPLICATE: 3442744
60439769004 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 202 173 16 10 BH,D6
SAMPLE DUPLICATE: 3442745
60439823002 Dup Max
Parameter Units Result Result RPD RPD Quialifiers
Total Dissolved Solids mg/L 5440 5650 4 10 1e,BH

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/15/2023 12:54 PM without the written consent of Pace Analytical Services, LLC. Page 13 of 20



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219

(913)599-5665

QUALITY CONTROL DATA

Project: 60709371 PRPA CCR
Pace Project No.: 60439823

QC Batch: 869558 Analysis Method: EPA 9056
QC Batch Method:  EPA 9056 Analysis Description: 9056 IC Anions
Laboratory: Pace Analytical Services - Kansas City

Associated Lab Samples: 60439823001, 60439823002, 60439823003, 60439823004

METHOD BLANK: 3443402 Matrix: Water
Associated Lab Samples: 60439823001, 60439823002, 60439823003, 60439823004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Chloride mg/L ND 1.0 10/18/23 11:09
Fluoride mg/L ND 0.20 10/18/23 11:09
Sulfate mg/L ND 1.0 10/18/23 11:09
METHOD BLANK: 3444753 Matrix: Water
Associated Lab Samples: 60439823001, 60439823002, 60439823003, 60439823004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Chloride mg/L ND 1.0 10/19/23 09:15
Fluoride mg/L ND 0.20 10/19/23 09:15
Sulfate mg/L ND 1.0 10/19/23 09:15

LABORATORY CONTROL SAMPLE: 3443403

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Quialifiers
Chloride mg/L 5 4.9 98 80-120
Fluoride mg/L 25 25 98 80-120
Sulfate mg/L 5 5.0 100 80-120
LABORATORY CONTROL SAMPLE: 3444754
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Chloride mg/L 5 4.9 97 80-120
Fluoride mg/L 2.5 2.5 102 80-120
Sulfate mg/L 5 5.1 102 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3443404 3443405
MS MSD
60439823002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Chloride mg/L 278 100 100 321 343 43 65 80-120 7 15 M1
Fluoride mg/L ND 25 25 2.0 21 75 77 80-120 2 15 M1
Sulfate mg/L 3640 2000 2000 4940 6200 65 128 80-120 23 15 M1,R1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/15/2023 12:54 PM without the written consent of Pace Analytical Services, LLC. Page 14 of 20
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Project: 60709371 PRPA CCR
Pace Project No.: 60439823

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

SAMPLE DUPLICATE: 3443406

60439823002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Chloride mg/L 278 236 17 15 D6
Fluoride mg/L ND ND 15
Sulfate mg/L 3640 4550 22 15 D6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/15/2023 12:54 PM

without the written consent of Pace Analytical Services, LLC.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Page 15 of 20



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219

(913)599-5665

QUALIFIERS

Project: 60709371 PRPA CCR
Pace Project No.: 60439823

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

le Achieving a constant weight was not met with this sample.

BH Analyte was detected in an instrument blank. The result may be biased high.

D3 Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

D6 The precision between the sample and sample duplicate exceeded laboratory control limits.

M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
R1 RPD value was outside control limits.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/15/2023 12:54 PM without the written consent of Pace Analytical Services, LLC. Page 16 of 20
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Pace Analytical Services, LLC

QUALITY CONTROL DATA CROSS REFERENCE TABLE

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: 60709371 PRPA CCR
Pace Project No.: 60439823

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60439823001 ASH-08-CCR EPA 3010 869918 EPA 6010 869936
60439823002 ASH-09-CCR EPA 3010 869918 EPA 6010 869936
60439823003 ASH-03-CCR EPA 3010 869918 EPA 6010 869936
60439823004 DUP-01-CCR EPA 3010 869918 EPA 6010 869936
60439823001 ASH-08-CCR EPA 3010 869916 EPA 6020 869935
60439823002 ASH-09-CCR EPA 3010 869916 EPA 6020 869935
60439823003 ASH-03-CCR EPA 3010 869916 EPA 6020 869935
60439823004 DUP-01-CCR EPA 3010 869916 EPA 6020 869935
60439823001 ASH-08-CCR EPA 7470 870263 EPA 7470 870520
60439823002 ASH-09-CCR EPA 7470 870263 EPA 7470 870520
60439823003 ASH-03-CCR EPA 7470 870263 EPA 7470 870520
60439823004 DUP-01-CCR EPA 7470 870263 EPA 7470 870520
60439823001 ASH-08-CCR SM 2540C 869350
60439823002 ASH-09-CCR SM 2540C 869350
60439823003 ASH-03-CCR SM 2540C 869350
60439823004 DUP-01-CCR SM 2540C 869350
60439823001 ASH-08-CCR EPA 9056 869558
60439823002 ASH-09-CCR EPA 9056 869558
60439823003 ASH-03-CCR EPA 9056 869558
60439823004 DUP-01-CCR EPA 9056 869558

Date: 11/15/2023 12:54 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 17 of 20



iy WO#: 60439823
ﬁace ?s%#t_l_;l_t:ses.l)ENV-FRM-LENE-0010_San " ,'”’ ,'I ’",”,, ,"

60439823
[ mnssas | Revision: 3 l Effective Date: 01/12/202z [e==

Client Name: AE.Com
Courier: FedEx® UPS O VIA O Clay O PEX O ECI O Pace [0  Xroads [0 Client [0 Other O

Tracking #: blk32 13 93 o756 Pace Shipping Label Used? YesO No&”

Custody Seal on Cooler/Box Present: Yes & No [ Seals intact: Yes &~ No O

Packing Material: Bubble Wrap [ Bubble Bags O Foam O None O Other EE/Z-PC’C
Thermometer Used: T L0 Type of Ice: Blue None

Date and initials of personjo/j«c/y
anmining contents: T.4 / 2

Cooler Temperature (°C): As-read l--] Corr. Factor_-—'o'?) Corrected |J:t

Temperature should be above freezing to 6°C

Chain of Custody present: Uyes OONo On/A
Chain of Custody relinquished: Ayes CINo [IN/A
Samples arrived within holding time: &es [No [CIN/A
Short Hold Time analyses (<72hr): Oves Who OIvA
Rush Turn Around Time requested: Oves ™o CIvA
Sufficient volume: {Wes CINo [CINA
Correct containers used: Myes OINo [Cnva
Pace containers used: Myes CNo  CIN/A
Containers intact: Mes ONo DINA
Unpreserved 5035A / TX1005/1006 soils frozen in 48hrs? Oves ONo A
Filtered volume received for dissolved tests? Oves Ono  #Kia
Sample labels match COC: Date / time / ID / analyses Yes Clno  CIv/A
Samples contain multiple phases? Matrix: V\//) Oves Mo ONA
Containers requiring pH preservation in compliance? [Qkes ONo  Ona |List sample IDs, volumes, lot #'s of preservative and the
(HNO,, H,SO,, HCI<2; NaOH>9 Sulfide, NaOH>10 Cyanide) \' date/time added.
(Exceptions: VOA, Micro, O&G, KS TPH, OK-DRO) LOT#: (\/7 [X

Cyanide water sample checks:

Lead acetate strip turns dark? (Record only) Oves ONo
Potassium iodide test strip turns blue/purple? (Preserve) Oyes [CINo

Trip Blank present: Clves ONo  ENiA
Headspace in VOA vials ( >6mm): Cyes CINo  [J/A
iSamples from USDA Regulated Area: State: Oyes [INo [Lk/A
Additional labels attached to 5035A / TX1005 vials in the field? Clves ClNo  [3A

Client Notification/ Resolution: Copy COCtoClient? Y / N Field Data Required? Y / N

Person Contacted: Date/Time: Temp Log: Record start and finish times
when unpacking cooler, if >20 min, recheck
Comments/ Resolution: lsample temps.
Start: Start:
End: End:
Project Manager Review: Date: Temp: Temp:
Qualtrax Document ID: 30473 Page 1 of 1

Page 18 of 20
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Pace Analytical

Services, LLC

9608 Loiret Blvd.

dace

November 13, 2023

Vasanta Kalluri

AECOM

6200 South Quebec Street
Greenwood Village, CO 80111

RE: Project: 60709371 PRPA CCR
Pace Project No.: 60439904

Dear Vasanta Kalluri:

Enclosed are the analytical results for sample(s) received by the laboratory on October 13, 2023. The results relate only to
the samples included in this report. Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
« Pace Analytical Services - Kansas City

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson
heather.wilson@pacelabs.com
1(913)563-1407

Project Manager

Enclosures

cc: Ann Cinabro, AECOM
Jamie Herman, AECOM
Jeremy Hurshman, AECOM
Brian Rothmeyer, AECOM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

exa, KS 66219
(913)599-5665
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Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219

(913)599-5665

CERTIFICATIONS

Project: 60709371 PRPA CCR
Pace Project No.: 60439904

Pace Analytical Services Kansas

9608 Loiret Boulevard, Lenexa, KS 66219 Nevada Certification #: KS000212023-1

Missouri Inorganic Drinking Water Certification #: 10090 Oklahoma Certification #: 2022-057

Arkansas Drinking Water Florida: Cert E871149 SEKS WET

Arkansas Certification #: 88-00679 Texas Certification #: T104704407-22-16

Illinois Certification #: 2000302023-5 Utah Certification #: KS000212022-12

lowa Certification #: 118 lllinois Certification #: 004592

Kansas/NELAP Certification #: E-10116 Kansas Field Laboratory Accreditation: # E-92587
Louisiana Certification #: 03055 Missouri SEKS Micro Certification: 10070

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 2 of 18



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219
(913)599-5665

SAMPLE SUMMARY

Project: 60709371 PRPA CCR
Pace Project No.: 60439904

Lab ID Sample ID Matrix Date Collected Date Received
60439904001 ASH-02-CCR Water 10/12/23 08:45 10/13/23 08:30
60439904002 ASH-07-CCR Water 10/12/23 10:25 10/13/23 08:30

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 3 of 18



dace

Project: 60709371 PRPA CCR
Pace Project No.: 60439904

SAMPLE ANALYTE COUNT

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

Analytes

Lab ID Sample ID Method Analysts Reported Laboratory

60439904001 ASH-02-CCR EPA 6010 JXD 3 PASI-K
EPA 6020 JGP 11 PASI-K
EPA 7470 MRV 1 PASI-K
SM 2540C BDH1 1 PASI-K
EPA 9056 BMT 3 PASI-K

60439904002 ASH-07-CCR EPA 6010 JXD 3 PASI-K
EPA 6020 JGP 11 PASI-K
EPA 7470 MRV 1 PASI-K
SM 2540C BDH1 1 PASI-K
EPA 9056 BMT 3 PASI-K

PASI-K = Pace Analytical Services - Kansas City

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 4 of 18
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Project:

Pace Project No.: 60439904

ANALYTICAL RESULTS

60709371 PRPA CCR

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: ASH-02-CCR

Lab ID: 60439904001

Collected: 10/12/23 08:45 Received: 10/13/23 08:30 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Boron 2010 ug/L 100 1 10/19/23 14:04 10/25/23 14:35 7440-42-8
Calcium 177000 ug/L 200 1 10/19/23 14:04 10/25/23 14:35 7440-70-2
Lithium 325 ug/L 10.0 1 10/19/23 14:04 10/25/23 14:35 7439-93-2
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Antimony ND ug/L 3.0 3 10/19/23 14:04 11/05/23 15:28 7440-36-0 D3
Arsenic ND ug/L 3.0 3 10/19/23 14:04 11/05/23 15:28 7440-38-2 D3
Barium 23.6 ug/L 3.0 3 10/19/23 14:04 11/05/23 15:28 7440-39-3
Beryllium ND ug/L 1.5 3 10/19/23 14:04 11/05/23 15:28 7440-41-7 D3
Cadmium ND ug/L 1.5 3 10/19/23 14:04 11/05/23 15:28 7440-43-9 D3
Chromium ND ug/L 3.0 3 10/19/23 14:04 11/05/23 15:28 7440-47-3 D3
Cobalt ND ug/L 3.0 3 10/19/23 14:04 11/05/23 15:28 7440-48-4 D3
Lead ND ug/L 3.0 3 10/19/23 14:04 11/05/23 15:28 7439-92-1 D3
Molybdenum 7.7 ug/L 3.0 3 10/19/23 14:04 11/05/23 15:28 7439-98-7
Selenium ND ug/L 3.0 3 10/19/23 14:04 11/05/23 15:28 7782-49-2 D3
Thallium ND ug/L 3.0 3 10/19/23 14:04 11/05/23 15:28 7440-28-0 D3
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470

Pace Analytical Services - Kansas City
Mercury ND ug/L 0.20 1 10/24/23 12:45 10/25/23 13:12 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C

Pace Analytical Services - Kansas City
Total Dissolved Solids 3330 mg/L 100 1 10/19/23 12:25
9056 IC Anions Analytical Method: EPA 9056

Pace Analytical Services - Kansas City
Chloride 22.8 mg/L 5.0 5 10/18/23 23:38 16887-00-6
Fluoride ND mg/L 0.20 1 10/18/23 23:25 16984-48-8
Sulfate 2330 mg/L 200 200 10/19/23 00:18 14808-79-8

Date: 11/13/2023 11:43 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project:

Pace Project No.: 60439904

ANALYTICAL RESULTS

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

60709371 PRPA CCR

Sample: ASH-07-CCR

Lab ID: 60439904002

Collected: 10/12/23 10:25 Received: 10/13/23 08:30 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Boron 845 ug/L 100 1 10/19/23 14:04 10/25/23 14:43 7440-42-8
Calcium 435000 ug/L 200 1 10/19/23 14:04 10/25/23 14:43 7440-70-2
Lithium 543 ug/L 10.0 1 10/19/23 14:04 10/25/23 14:43 7439-93-2
6020 MET ICPMS Analytical Method: EPA 6020 Preparation Method: EPA 3010

Pace Analytical Services - Kansas City
Antimony ND ug/L 3.0 3 10/19/23 14:04 11/05/23 15:32 7440-36-0 D3
Arsenic ND ug/L 3.0 3 10/19/23 14:04 11/05/23 15:32 7440-38-2 D3
Barium 11.1 ug/L 3.0 3 10/19/23 14:04 11/05/23 15:32 7440-39-3
Beryllium ND ug/L 1.5 3 10/19/23 14:04 11/05/23 15:32 7440-41-7 D3
Cadmium ND ug/L 1.5 3 10/19/23 14:04 11/05/23 15:32 7440-43-9 D3
Chromium ND ug/L 3.0 3 10/19/23 14:04 11/05/23 15:32 7440-47-3 D3
Cobalt ND ug/L 3.0 3 10/19/23 14:04 11/05/23 15:32 7440-48-4 D3
Lead ND ug/L 3.0 3 10/19/23 14:04 11/05/23 15:32 7439-92-1 D3
Molybdenum ND ug/L 3.0 3 10/19/23 14:04 11/05/23 15:32 7439-98-7 D3
Selenium 101 ug/L 3.0 3 10/19/23 14:04 11/05/23 15:32 7782-49-2
Thallium ND ug/L 3.0 3 10/19/23 14:04 11/05/23 15:32 7440-28-0 D3
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470

Pace Analytical Services - Kansas City
Mercury ND ug/L 0.20 1 10/24/23 12:45 10/25/23 13:14 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C

Pace Analytical Services - Kansas City
Total Dissolved Solids 7110 mg/L 143 1 10/19/23 12:25
9056 IC Anions Analytical Method: EPA 9056

Pace Analytical Services - Kansas City
Chloride 214 mg/L 200 200 10/19/23 00:45 16887-00-6
Fluoride ND mg/L 0.20 1 10/19/23 00:32 16984-48-8
Sulfate 3440 mg/L 1000 1000 10/19/23 00:59 14808-79-8

Date: 11/13/2023 11:43 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 6 of 18



dace

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: 60709371 PRPA CCR

Pace Project No.: 60439904

QC Batch: 870263 Analysis Method: EPA 7470
QC Batch Method:  EPA 7470 Analysis Description: 7470 Mercury

Associated Lab Samples:

Laboratory:

60439904001, 60439904002

Pace Analytical Services - Kansas City

METHOD BLANK: 3446202
Associated Lab Samples:

Matrix: Water

60439904001, 60439904002

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Mercury ug/L ND 0.20 10/25/23 12:38
LABORATORY CONTROL SAMPLE: 3446203

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Mercury ug/L 5 4.9 98 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3446204 3446205

MS MSD
60439823002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Mercury ug/L ND 5 5 4.4 4.4 88 88 75-125 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/13/2023 11:43 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: 60709371 PRPA CCR

Pace Project No.: 60439904

QC Batch: 869918 Analysis Method: EPA 6010
QC Batch Method:  EPA 3010 Analysis Description: 6010 MET

Associated Lab Samples:

Laboratory:

60439904001, 60439904002

Pace Analytical Services - Kansas City

METHOD BLANK: 3444762
Associated Lab Samples:

Matrix: Water

60439904001, 60439904002

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Boron ug/L ND 100 10/25/23 14:18
Calcium ug/L ND 200 10/25/23 14:18
Lithium ug/L ND 10.0 10/25/23 14:18
LABORATORY CONTROL SAMPLE: 3444763

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Boron ug/L 1000 985 98 80-120
Calcium ug/L 10000 10700 107 80-120
Lithium ug/L 1000 966 97 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3444764 3444765

MS MSD
60439823002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Boron ug/L 665 1000 1000 1660 1670 100 101 75-125 1 20
Calcium ug/L 531000 10000 10000 539000 536000 83 49 75-125 1 20M1
Lithium ug/L 466 1000 1000 1600 1620 114 116  75-125 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/13/2023 11:43 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219

(913)599-5665

QUALITY CONTROL DATA

Project: 60709371 PRPA CCR
Pace Project No.: 60439904

QC Batch: 869916 Analysis Method: EPA 6020
QC Batch Method:  EPA 3010 Analysis Description: 6020 MET
Laboratory: Pace Analytical Services - Kansas City

Associated Lab Samples: 60439904001, 60439904002

METHOD BLANK: 3444747 Matrix: Water
Associated Lab Samples: 60439904001, 60439904002
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Antimony ug/L ND 1.0 10/26/23 13:00
Arsenic ug/L ND 1.0 10/26/23 13:00
Barium ug/L ND 1.0 10/26/23 13:00
Beryllium ug/L ND 0.50 10/26/23 13:00
Cadmium ug/L ND 0.50 10/26/23 13:00
Chromium ug/L ND 1.0 10/26/23 13:00
Cobalt ug/L ND 1.0 10/26/23 13:00
Lead ug/L ND 1.0 10/26/23 13:00
Molybdenum ug/L ND 1.0 10/26/23 13:00
Selenium ug/L ND 1.0 10/26/23 13:00
Thallium ug/L ND 1.0 10/26/23 13:00
LABORATORY CONTROL SAMPLE: 3444748
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Antimony ug/L 40 40.7 102 80-120
Arsenic ug/L 40 40.9 102 80-120
Barium ug/L 40 40.2 101 80-120
Beryllium ug/L 40 415 104 80-120
Cadmium ug/L 40 41.1 103 80-120
Chromium ug/L 40 40.6 101 80-120
Cobalt ug/L 40 40.9 102 80-120
Lead ug/L 40 40.5 101 80-120
Molybdenum ug/L 40 415 104 80-120
Selenium ug/L 40 41.1 103 80-120
Thallium ug/L 40 39.5 99 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3444749 3444750
MS MSD
60439823002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Antimony ug/L ND 40 40 36.0 35.8 90 89 75-125 1 20
Arsenic ug/L ND 40 40 40.7 41.2 99 100 75-125 1 20
Barium ug/L 10.0 40 40 48.1 47.8 95 95 75-125 1 20
Beryllium ug/L ND 40 40 35.0 34.8 87 87 75-125 1 20
Cadmium ug/L ND 40 40 32.8 325 82 81 75-125 1 20
Chromium ug/L ND 40 40 32.4 33.0 80 81 75-125 2 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/13/2023 11:43 AM without the written consent of Pace Analytical Services, LLC. Page 9 of 18
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QUALITY CONTROL DATA

Project: 60709371 PRPA CCR

Pace Project No.: 60439904

Pace Analytical Services, LLC

9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3444749 3444750
MS MSD
60439823002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Cobalt ug/L ND 40 40 37.7 37.8 93 94  75-125 0 20
Lead ug/L ND 40 40 35.6 35.9 88 89 75-125 1 20
Molybdenum ug/L ND 40 40 42.4 42.2 103 103 75-125 1 20
Selenium ug/L 149 40 40 192 192 107 107  75-125 0 20
Thallium ug/L ND 40 40 34.9 354 87 88 75-125 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/13/2023 11:43 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL DATA

Project: 60709371 PRPA CCR
Pace Project No.: 60439904

QC Batch: 869801 Analysis Method: SM 2540C
QC Batch Method:  SM 2540C Analysis Description: 2540C Total Dissolved Solids
Laboratory: Pace Analytical Services - Kansas City

Associated Lab Samples: 60439904001, 60439904002

METHOD BLANK: 3444342 Matrix: Water
Associated Lab Samples: 60439904001, 60439904002
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Total Dissolved Solids mg/L ND 5.0 10/19/23 12:23
LABORATORY CONTROL SAMPLE: 3444343
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 1000 998 100 80-120
SAMPLE DUPLICATE: 3444344
60439695001 Dup Max
Parameter Units Result Result RPD RPD Quialifiers
Total Dissolved Solids mg/L 854 894 5 10
SAMPLE DUPLICATE: 3444345
60439956004 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 6040 5900 2 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/13/2023 11:43 AM without the written consent of Pace Analytical Services, LLC. Page 11 of 18



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219

(913)599-5665

QUALITY CONTROL DATA

Project: 60709371 PRPA CCR
Pace Project No.: 60439904

QC Batch: 869558 Analysis Method: EPA 9056
QC Batch Method:  EPA 9056 Analysis Description: 9056 IC Anions
Laboratory: Pace Analytical Services - Kansas City

Associated Lab Samples: 60439904001, 60439904002

METHOD BLANK: 3443402 Matrix: Water
Associated Lab Samples: 60439904001, 60439904002
Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Chloride mg/L ND 1.0 10/18/23 11:09
Fluoride mg/L ND 0.20 10/18/23 11:09
Sulfate mg/L ND 1.0 10/18/23 11:09
METHOD BLANK: 3444753 Matrix: Water
Associated Lab Samples: 60439904001, 60439904002

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Chloride mg/L ND 1.0 10/19/23 09:15
Fluoride mg/L ND 0.20 10/19/23 09:15
Sulfate mg/L ND 1.0 10/19/23 09:15
LABORATORY CONTROL SAMPLE: 3443403

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Quialifiers
Chloride mg/L 5 4.9 98 80-120
Fluoride mg/L 25 25 98 80-120
Sulfate mg/L 5 5.0 100 80-120
LABORATORY CONTROL SAMPLE: 3444754

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Chloride mg/L 5 4.9 97 80-120
Fluoride mg/L 25 25 102 80-120
Sulfate mg/L 5 5.1 102 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 3443404 3443405

MS MSD
60439823002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Chloride mg/L 278 100 100 321 343 43 65 80-120 7 15 M1
Fluoride mg/L ND 25 25 2.0 2.1 75 77 80-120 2 15 M1
Sulfate mg/L 3640 2000 2000 4940 6200 65 128 80-120 23 15 M1,R1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/13/2023 11:43 AM without the written consent of Pace Analytical Services, LLC. Page 12 of 18
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Project: 60709371 PRPA CCR
Pace Project No.: 60439904

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

SAMPLE DUPLICATE: 3443406

60439823002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Chloride mg/L 278 236 17 15 D6
Fluoride mg/L ND ND 15
Sulfate mg/L 3640 4550 22 15 D6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/13/2023 11:43 AM

without the written consent of Pace Analytical Services, LLC.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Page 13 of 18



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219

(913)599-5665

QUALIFIERS

Project: 60709371 PRPA CCR
Pace Project No.: 60439904

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

D3 Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

D6 The precision between the sample and sample duplicate exceeded laboratory control limits.

M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
R1 RPD value was outside control limits.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/13/2023 11:43 AM without the written consent of Pace Analytical Services, LLC. Page 14 of 18
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Pace Analytical Services, LLC

QUALITY CONTROL DATA CROSS REFERENCE TABLE

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: 60709371 PRPA CCR
Pace Project No.: 60439904

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60439904001 ASH-02-CCR EPA 3010 869918 EPA 6010 869936
60439904002 ASH-07-CCR EPA 3010 869918 EPA 6010 869936
60439904001 ASH-02-CCR EPA 3010 869916 EPA 6020 869935
60439904002 ASH-07-CCR EPA 3010 869916 EPA 6020 869935
60439904001 ASH-02-CCR EPA 7470 870263 EPA 7470 870520
60439904002 ASH-07-CCR EPA 7470 870263 EPA 7470 870520
60439904001 ASH-02-CCR SM 2540C 869801
60439904002 ASH-07-CCR SM 2540C 869801
60439904001 ASH-02-CCR EPA 9056 869558
60439904002 ASH-07-CCR EPA 9056 869558

Date: 11/13/2023 11:43 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 15 of 18



WO#:60439904
T

Revision: 2 | Effective Date: 01/12/2022 Issued By: Lenexa

Client Name: Atcom

Courier: FedEx ups O VIA O Clay O PEX O ECIO Pace 1  Xroads O Clientd Other O

Tracking #: ¢ ‘{g (A 1’34 3 o4y 1 Pace Shipping Label Used? Yes [ yél

ﬂ DC# Title: ENV-FRM-LENE-0009_Sample Co
[/ aceé

{ AHALYTICAL SERYICES

Custody Seal on Cooler/Box Present: Yes No [ Seals intact: Yes *NoO
Packing Material: Bubble Wrap O Bubble Bags O Foam O Nopéé Other O
Thermometer Used: l 24 & Type of Ice: @ Blue None
Date and initials of person
Cooler Temperature (°C): As-read - ¢ Corr. Factor "023 Corrected , ~o xamiping contents: 2
Temperature should be above freezing to 6°C ?\' 16 fl 1 '13 // /j 7&
S L

Chain of Custody present: )ﬁYes ONe ONA
Chain of Custody relinquished: /ﬁYes ONo  [CON/A

/
Samples arrived within holding time: }éYes ONo  CIN/A

/
Short Hold Time analyses (<72hr): Oves jZ(No ON/A ;

/4 /
Rush Turn Around Time requested: [(ves ﬂNo Onia
Sufficient volume: /gYes CNo  CIN/A
/

Correct containers used: /féres CINo OINA
Pace containers used: /éves CINo  CIN/A

4
Containers intact: ﬁves CNo  CIN/A

rd
Unpreserved 5035A / TX1005/1006 soils frozen in 48hrs? Oves CINo AIN/A

’
Filtered volume received for dissolved tests? Clves CINg /TIN/A
Sample labels match COC: Date / time / ID / analyses %fes CNe  CIN/A
Samples contain multiple phases? Matrix: ?\/7’ DYes,dNo ON/A
Containers requiring pH preservation in compliance? /dves ONo O [List sample IDs, volumes, lot #s of preservative and the
HNOs, HsSO,, HCI<2; NaOH>9 Sulfide, NaOH>10 Cyanide) date/time added.
(Exceptions: VOA. Micro, O&G, KS TPH, OK-DRO) LOT#: 5 /87
Cyanide water sample checks:
Lead acetate strip turns dark? (Record only) Oves [No
Potassium iodide test strip turns blue/purple? (Preserve) Oyes ONo
Trip Blank present: Oyes ONo Dﬁﬁ\
Headspace in VOA vials ( >6mm): Oyes ONo /JZQA
/
Samples from USDA Regulated Area: State: Oves OONo [AN/A
/
Additional labels attached to 5035A / TX1005 vials in the field? Yes [INo %/A
Client Notification/ Resolution: Copy COCtoClient? Y / N Field Data Required? Y / N
Person Contacted: Date/Time:
Comments/ Resolution:
Project Manager Review:; Date:
Qualtrax Document ID: 30468 Page 1 of 1

Page 16 of 18
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Pace Analytical

Services, LLC

9608 Loiret Blvd.

dace

November 03, 2023

Vasanta Kalluri

AECOM

6200 South Quebec Street
Greenwood Village, CO 80111

RE: Project: 60709371 PRPA CCR
Pace Project No.: 60440184

Dear Vasanta Kalluri:

Enclosed are the analytical results for sample(s) received by the laboratory on October 13, 2023. The results relate only to
the samples included in this report. Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
» Pace Analytical Services - Greensburg

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson
heather.wilson@pacelabs.com
1(913)563-1407

Project Manager

Enclosures

cc: Ann Cinabro, AECOM
Jamie Herman, AECOM
Jeremy Hurshman, AECOM
Brian Rothmeyer, AECOM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

exa, KS 66219
(913)599-5665

Page 1 of 20
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Project: 60709371 PRPA CCR
Pace Project No.: 60440184

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

CERTIFICATIONS

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
ANABISO/IEC 17025:2017 Rad Cert#: L24170
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 2950
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
lowa Certification #: 391
Kansas Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA010
Louisiana DEQ/TNI Certification #: 04086
Maine Certification #: 2023021
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235

Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572023-03
New Hampshire/TNI Certification #: 297622
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457

New York/TNI Certification #: 10888

North Carolina Certification #: 42706

North Dakota Certification #: R-190

Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-015
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification

Tennessee Certification #: TN02867
Texas/TNI Certification #: T104704188-22-18
Utah/TNI Certification #: PA014572223-14
USDA Soil Permit #: 525-23-67-77263
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 460198
Washington Certification #: C868

West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 2 of 20
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SAMPLE SUMMARY

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: 60709371 PRPA CCR

Pace Project No.: 60440184

Lab ID Sample ID Matrix Date Collected Date Received
60440184001 ASH-01-CCR Water 10/11/23 10:45 10/13/23 09:10
60440184002 ASH-06-CCR Water 10/11/23 11:50 10/13/23 09:10
60440184003 ERB-01-CCR Water 10/11/23 12:00 10/13/23 09:10
60440184004 ASH-05-CCR Water 10/11/23 13:35 10/13/23 09:10
60440184005 ASH-04-CCR Water 10/11/23 14:30 10/13/23 09:10
60440184006 ASH-02-CCR Water 10/12/23 08:45 10/13/23 09:10
60440184007 ASH-07-CCR Water 10/12/23 10:25 10/13/23 09:10

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 3 of 20
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SAMPLE ANALYTE COUNT

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: 60709371 PRPA CCR
Pace Project No.: 60440184
Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
60440184001 ASH-01-CCR EPA 903.1 CLM 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation JAL 1 PASI-PA
60440184002 ASH-06-CCR EPA 903.1 CLM 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation JAL 1 PASI-PA
60440184003 ERB-01-CCR EPA 903.1 CLM 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation JAL 1 PASI-PA
60440184004 ASH-05-CCR EPA 903.1 CLM 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation JAL 1 PASI-PA
60440184005 ASH-04-CCR EPA 903.1 CLM 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation JAL 1 PASI-PA
60440184006 ASH-02-CCR EPA 903.1 CLM 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation JAL 1 PASI-PA
60440184007 ASH-07-CCR EPA 903.1 CLM 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation JAL 1 PASI-PA

PASI-PA = Pace Analytical Services - Greensburg

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 4 of 20
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ANALYTICAL RESULTS - RADIOCHEMISTRY

60709371 PRPA CCR
60440184

Project:
Pace Project No.:

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: ASH-01-CCR Lab ID: 60440184001

Collected: 10/11/23 10:45 Received:

10/13/23 09:10 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Pace Analytical Services - Greensburg
Radium-226 EPA903.1 0.121 £ 0.443 (0.851) pCi/L 10/31/23 15:19 13982-63-3
C:NA T:89%
Pace Analytical Services - Greensburg
Radium-228 EPA 904.0 1.08 £ 0.513 (0.902) pCi/L 10/26/23 12:47 15262-20-1
C:82% T:80%
Pace Analytical Services - Greensburg
Total Radium Total Radium 1.20+0.956 (1.75) pCi/lL 11/01/23 10:57 7440-14-4
Calculation
REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 5 of 20
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: 60709371 PRPA CCR

Pace Project No.: 60440184

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: ASH-06-CCR

Lab ID: 60440184002 Collected: 10/11/23 11:50 Received:

10/13/23 09:10 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Pace Analytical Services - Greensburg
Radium-226 EPA903.1 0.000 £ 0.584 (1.16) pCi/L 10/31/23 14:02 13982-63-3
C:NA T:86%
Pace Analytical Services - Greensburg
Radium-228 EPA 904.0 0.397 +£ 0.427 (0.893) pCi/L 10/26/23 12:47 15262-20-1
C:79% T:80%
Pace Analytical Services - Greensburg
Total Radium Total Radium 0.397 £1.01 (2.05) pCi/lL 11/01/23 10:57 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 6 of 20
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ANALYTICAL RESULTS - RADIOCHEMISTRY

60709371 PRPA CCR
60440184

Project:
Pace Project No.:

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: ERB-01-CCR Lab ID: 60440184003

Collected: 10/11/23 12:00 Received:

10/13/23 09:10 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Pace Analytical Services - Greensburg
Radium-226 EPA903.1 0.0739 + 0.435 (0.888) pCi/L 10/31/23 14:02 13982-63-3
C:NA T:90%
Pace Analytical Services - Greensburg
Radium-228 EPA 904.0 0.462 £ 0.433 (0.892) pCi/L 10/26/23 12:48 15262-20-1
C:79% T:83%
Pace Analytical Services - Greensburg
Total Radium Total Radium 0.536 +£ 0.868 (1.78) pCi/L 11/01/23 10:57 7440-14-4
Calculation
REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 7 of 20
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ANALYTICAL RESULTS - RADIOCHEMISTRY

60709371 PRPA CCR
60440184

Project:
Pace Project No.:

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: ASH-05-CCR Lab ID: 60440184004

Collected: 10/11/23 13:35 Received:

10/13/23 09:10 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Pace Analytical Services - Greensburg
Radium-226 EPA903.1 0.649 £ 0.653 (1.03) pCi/L 10/31/23 14:02 13982-63-3
C:NA T:94%
Pace Analytical Services - Greensburg
Radium-228 EPA 904.0 0.547 £ 0.465 (0.948) pCi/L 10/26/23 12:48 15262-20-1
C:77% T:84%
Pace Analytical Services - Greensburg
Total Radium Total Radium 1.20+1.12 (1.98) pCi/lL 11/01/23 10:57 7440-14-4
Calculation
REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 8 of 20
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ANALYTICAL RESULTS - RADIOCHEMISTRY

60709371 PRPA CCR
60440184

Project:
Pace Project No.:

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: ASH-04-CCR Lab ID: 60440184005

Collected: 10/11/23 14:30 Received:

10/13/23 09:10 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Pace Analytical Services - Greensburg
Radium-226 EPA903.1 1.68£0.823 (0.946) pCi/L 10/31/23 14:16 13982-63-3
C:NA T:90%
Pace Analytical Services - Greensburg
Radium-228 EPA 904.0 -0.00464 + 0.278 (0.653) pCi/L 10/26/23 12:49 15262-20-1
C:80% T:84%
Pace Analytical Services - Greensburg
Total Radium Total Radium 1.68+1.10 (1.60) pCi/lL 11/01/23 10:57 7440-14-4
Calculation
REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 9 of 20
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ANALYTICAL RESULTS - RADIOCHEMISTRY

60709371 PRPA CCR
60440184

Project:
Pace Project No.:

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: ASH-02-CCR Lab ID: 60440184006

Collected: 10/12/23 08:45 Received:

10/13/23 09:10 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Pace Analytical Services - Greensburg
Radium-226 EPA903.1 -0.143 £ 0.444 (1.01) pCi/L 10/31/23 14:16 13982-63-3
C:NA T:88%
Pace Analytical Services - Greensburg
Radium-228 EPA 904.0 0.188 + 0.306 (0.664) pCi/L 10/26/23 12:49 15262-20-1
C:82% T:83%
Pace Analytical Services - Greensburg
Total Radium Total Radium 0.188 +0.750 (1.67) pCi/lL 11/01/23 10:57 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 10 of 20
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ANALYTICAL RESULTS - RADIOCHEMISTRY

60709371 PRPA CCR
60440184

Project:
Pace Project No.:

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: ASH-07-CCR Lab ID: 60440184007

Collected: 10/12/23 10:25 Received:

10/13/23 09:10 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Pace Analytical Services - Greensburg
Radium-226 EPA903.1 0.378 £ 0.581 (0.999) pCi/L 10/31/23 14:16 13982-63-3
C:NA T:88%
Pace Analytical Services - Greensburg
Radium-228 EPA 904.0 0.539 £ 0.373 (0.717) pCi/L 10/26/23 12:49 15262-20-1
C:85% T:82%
Pace Analytical Services - Greensburg
Total Radium Total Radium 0.917 £0.954 (1.72) pCi/lL 11/01/23 10:57 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 11 of 20



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL - RADIOCHEMISTRY

Project: 60709371 PRPA CCR
Pace Project No.: 60440184

QC Batch: 623938 Analysis Method: EPA903.1
QC Batch Method:  EPA 903.1 Analysis Description: 903.1 Radium-226
Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 60440184001, 60440184002, 60440184003, 60440184004, 60440184005, 60440184006, 60440184007

METHOD BLANK: 3041606 Matrix: Water
Associated Lab Samples: 60440184001, 60440184002, 60440184003, 60440184004, 60440184005, 60440184006, 60440184007

Parameter Act + Unc (MDC) Carr Trac Units Analyzed Qualifiers

Radium-226 0.267 £ 0.378 (0.641) C:NAT:89% pCi/L 10/31/23 14:02

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 12 of 20



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL - RADIOCHEMISTRY

Project: 60709371 PRPA CCR
Pace Project No.: 60440184

QC Batch: 623941 Analysis Method: EPA 904.0
QC Batch Method:  EPA 904.0 Analysis Description: 904.0 Radium 228
Laboratory: Pace Analytical Services - Greensburg

Associated Lab Samples: 60440184001, 60440184002, 60440184003, 60440184004, 60440184005, 60440184006, 60440184007

METHOD BLANK: 3041608 Matrix: Water
Associated Lab Samples: 60440184001, 60440184002, 60440184003, 60440184004, 60440184005, 60440184006, 60440184007

Parameter Act + Unc (MDC) Carr Trac Units Analyzed Qualifiers

Radium-228 0.784 + 0.404 (0.703) C:77% T:82% pCi/L 10/26/23 12:51

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 13 of 20



Pace Analytical Services, LLC
9608 Loiret Blvd.

®
ace Lenexa, KS 66219

(913)599-5665

QUALIFIERS

Project: 60709371 PRPA CCR
Pace Project No.: 60440184

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.

Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)

(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/03/2023 01:35 PM without the written consent of Pace Analytical Services, LLC. Page 14 of 20



dace

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Analytical Services, LLC

9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Project: 60709371 PRPA CCR
Pace Project No.: 60440184

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60440184001 ASH-01-CCR EPA 903.1 623938
60440184002 ASH-06-CCR EPA 903.1 623938
60440184003 ERB-01-CCR EPA 903.1 623938
60440184004 ASH-05-CCR EPA 903.1 623938
60440184005 ASH-04-CCR EPA 903.1 623938
60440184006 ASH-02-CCR EPA 903.1 623938
60440184007 ASH-07-CCR EPA 903.1 623938
60440184001 ASH-01-CCR EPA 904.0 623941
60440184002 ASH-06-CCR EPA 904.0 623941
60440184003 ERB-01-CCR EPA 904.0 623941
60440184004 ASH-05-CCR EPA 904.0 623941
60440184005 ASH-04-CCR EPA 904.0 623941
60440184006 ASH-02-CCR EPA 904.0 623941
60440184007 ASH-07-CCR EPA 904.0 623941
60440184001 ASH-01-CCR Total Radium Calculation 626359
60440184002 ASH-06-CCR Total Radium Calculation 626359
60440184003 ERB-01-CCR Total Radium Calculation 626359
60440184004 ASH-05-CCR Total Radium Calculation 626359
60440184005 ASH-04-CCR Total Radium Calculation 626359
60440184006 ASH-02-CCR Total Radium Calculation 626359
60440184007 ASH-07-CCR Total Radium Calculation 626359

Date: 11/03/2023 01:35 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 15 of 20
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DC#_Title: ENV-FRM-GBUR-0088 v06_Sam»

Pittsburgh NO# 30632491 e
%C@' Effective Date: 09/20/2023 M: AR ‘Due Date: 11/ @3/23.-_:;]_
ANANTICAL SEQVICES . IENT : PQCE 80 LEKS :
Client Name: _
Courier: &3 Fed £x 3 UPS 1 USPS [ Client U Commercial [} Pace L1 Other Initial / Date

Tracking Number: § “Jb')/ WAPOLSALY Examined By TADURERD
Custody Seal on Cooler/Box Present: ﬁl Yes [INo Seals Intact: \é} Yes [INo | Labeled By;‘m \0\\%.5
Thermometer Used: e Type of lce:  Wet Blue Temped By. —
Cooler Temperature:  Observed Temp =" oC Correction Factor; ™™= <C  FinalTemp: "~ oC
Temp should be above freezing te 52C
pH paper Lot# D,P.D, Residual Chlorine Lot #

Comments: Yes | No | NA 'I—D'V}-D% il
Chain of Custody Present d‘ 1. (e \O \W\‘\}\' Lou.
Chain of Custody Filled Out: J 2. ’

-Were client corrections present on COC )
Chain of Custody Relinquished J 3.
Sampler Name & Signature on COC: RY 4.
Sample Labels match COC: J 5.

-Includes date/time/ID

Matrix: LY
Samples Arrived within Hold Time: ~ 6.
Short Hold Time Analysis {<72hr ) 7.
remaining):
Rush Turn Around Time Requested: J 8.
Sufficient Valume: 3 9.
Correct Containers Used: 4 10.

-Pace Containers Used 4
Containers Intact: J 11,
Orthophosphate field filtered: J 12,
Hex Cr Agueous samples field filtered: 4 13,
Organic Samples checked for dechlorination } 14:
Filtered volume received for dissolved tests: N 15:
All containers checked for preservation: J 16.

exceptions: VOA, coliform, TOC, O&G,

Phenolics, Radon, non-aqueous matrix ?P\L})—/
All containers meet method preservation J Init‘iallwhzn i Date/Time of

: . camplete Preservation
requirements: Lottt of added
Preservative
8260C/D: Headspace in VOA Vials {> 6mm) ) 17.
624.1: Headspace in VOA Vials (Omm) J 18.
]
Trip Blank Present: J Trip blank custody seal present? YES or NOQ
Rad Samples Screened <.05 mrem/hr. Initial when Dale: 3 SUN fef
P : / X completed \0)\'5’13 Q‘Y%(i 3

Comments:

Note: For NC compliance samples with discrepancies, a copy of this form must be sent to the DEHNR Certification office,
PV Review is documented electronically in LIMS through the SRF Review schedule in the Workorder Edit Screen.

Qualtrax ID: 55680

Page 1 of 1

Page 18 of 20
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www.pacalabs.com

PACE Analytical Services
Ra-226 Analysis

Quality Control Sample Performance Assessment

Analyst Must Manually Enter All Fields Highlighted in Yellow.

Test: Ra-226
Analyst: CLM Sample Matrix Spike Control Assessment MS/MSD 1 MS/MSD 2
Date:  10/23/2023 Sample Collection Date:[ ~ 10/12/2023
Batch ID: 75904 Sample I.D.| 30632314001
Matrix: bDw Sample MS 1.D.| 30632314001MS
Sample MSD |.D.
[Method Blank Assessment Spike I.D.: 23-013
MB Sample ID 3041606 MS/MSD Decay Corrected Spike Concentration (pCi/mL): 32.281
MB concentration: 0.267 Spike Volume Used in MS (mL): 0.20
M/B Counting Uncertainty: 0.377 Spike Volume Used in MSD (mL):
MB MDC: 0.641 MS Aliquot (L, g, F): 0.658
MB Numerical Performance Indicator: 1.39 MS Target Conc.(pCi/L, g, F): 9.819
MB Status vs Numerical Indicator: N/A MSD Aliquot (L, g, F):
MB Status vs. MDC: Pass MSD Target Conc. (pCilL, g, F):
MS Spike Uncertainty (calculated): 0.461
Laboratory Control Sample Assessment LCSD (Y or N)? N MSD Spike Uncertainty (calculated):
LCS75904 LCSD75904 Sample Result: -0.106
Count Date: 10/31/2023 Sample Result Counting Uncertainty (pCi/L, g, F): 0.254
Spike I.D.: 23-013 Sample Matrix Spike Result: 9.440
Spike Concentration (pCi/mL): 32.281 Matrix Spike Result Counting Uncertainty (pCi/L, g, F): 1.410
Volume Used (mL): 0.10 Sample Matrix Spike Duplicate Result:
Aliquot Volume (L, g, F): 0.652 Matrix Spike Duplicate Result Counting Uncertainty (pCi/L, g, F):
Target Conc. (pCilL, g, F): 4.948 MS Numerical Performance Indicator: -0.355
Uncertainty (Calculated): 0.233 MSD Numerical Performance Indicator:
Result (pCilL, g, F): 4.078 MS Percent Recovery: 97.22%
LCS/LCSD Counting Uncertainty (pCi/L, g, F): 0.939 MSD Percent Recovery:
Numerical Performance Indicator: -1.76 MS Status vs Numerical Indicator: N/A
Percent Recovery: 82.41% MSD Status vs Numerical Indicator:
Status vs Numerical Indicator: N/A MS Status vs Recovery: Pass
Status vs Recovery: Pass MSD Status vs Recovery:
Upper % Recovery Limits: 133% MS/MSD Upper % Recovery Limits: 136%
Lower % Recovery Limits: 73% MS/MSD Lower % Recovery Limits: 71%
Duplicate Sample Assessment rl\m'ix Spike/Matrix Spike Duplicate Sample Assessment
Sample I.D.:| 35834054001 Enter Duplicate Sample I.D.
Duplicate Sample 1.D.|35834054001DUP| sample IDs if Sample MS I.D.
Sample Result (pCi/L, g, F): 110.235 other than Sample MSD I.D.
Sample Result Counting Uncertainty (pCi/L, g, F): 5.347 LCS/LCSD in Sample Matrix Spike Result:
Sample Duplicate Result (pCi/L, g, F): 130.985 the space below. Matrix Spike Result Counting Uncertainty (pCi/L, g, F):
Sample Duplicate Result Counting Uncertainty (pCi/L, g, F): 6.187 Sample Matrix Spike Duplicate Result:
Are sample and/or duplicate results below RL?| See Below ## Matrix Spike Duplicate Result Counting Uncertainty (pCi/L, g, F):
Duplicate Numerical Performance Indicator: -4.974 35834054001 Duplicate Numerical Performance Indicator:
Duplicate RPD: 17.20% B5834054001DUP (Based on the Percent Recoveries) MS/ MSD Duplicate RPD:
Duplicate Status vs Numerical Indicator: N/A MS/ MSD Duplicate Status vs Numerical Indicator:
Duplicate Status vs RPD: Pass MS/ MSD Duplicate Status vs RPD:
% RPD Limit: 32% % RPD Limit:

## Evaluation of duplicate precision is not applicable if either the sample or duplicate results are below the RL.

Comments:

\031T3

Ra-226 NELAC QC

Printed: 10/31/2023 15:45

10of 1

Ra-226_75904_DW_W..
Ra-226 (ENV-FRM-GBUR-0294 025
Page 1
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/228 Analytical”

www.pacelabs.com

PACE Analytical Services
Ra-228 Analysis

Quality Control Sample Performance Assessment

Analyst Must Manually Enter All Fields Highlighted in Yellow.

Ra-228 NELAC DW2

[ Test: Ra-228
‘ Analyst: VAL Sample Matrix Spike Control Assessment MS/MSD 1 MS/MSD 2
Date:  10/24/2023 Sample Collection Date: 10/12/2023
Worklist: 75905 Sample .D.| 30632314001
Matrix: WT Sample MS 1.D.| 30632314001MS
Sample MSD 1.D.
Method Blank Assessment Spike 1.D.: 23-043
MB Sample ID 3041608 MS/MSD Decay Corrected Spike Concentration (pCi/mL): 39.462
MB concentration: 0.784 Spike Volume Used in MS (mL): 0.20
M/B 2 Sigma CSU: 0.404 Spike Volume Used in MSD (mL):
MB MDC: 0.703 MS Aliquot (L, g, F): 0.803
MB Numerical Performance Indicator: 3.80 MS Target Conc.(pCi/L, g, F): 9.832
MB Status vs Numerical Indicator: Fail* MSD Aliquot (L, g, F):
MB Status vs. MDC: See Comment* MSD Target Conc. (pCilL, g, F):
MS Spike Uncertainty (calculated): 0.482
Laboratory Control Sample Assessment LCSD (Y or N)? N MSD Spike Uncertainty (calculated):
LCS75905 LCSD75905 Sample Result: 0.382
Count Date: 10/26/2023 Sample Result 2 Sigma CSU (pCilL, g, F): 0.345
Spike I.D.: 23-043 Sample Matrix Spike Result: 9.169
Decay Corrected Spike Concentration (pCi/mL): 39.279 Matrix Spike Result 2 Sigma CSU (pCilL, g, F): 1.846
Volume Used (mL): 0.10 Sample Matrix Spike Duplicate Result:
Aliquot Volume (L, g, F): 0.815 Matrix Spike Duplicate Result 2 Sigma CSU (pCilL, g, F):
Target Conc. (pCilL, g, F): 4.817 MS Numerical Performance Indicator: -1.056
Uncertainty (Calculated): 0.236 MSD Numerical Performance Indicator:
Result (pCilL, g, F): 3.677 MS Percent Recovery: 89.37%
LCS/LCSD 2 Sigma CSU (pCilL, g, F): 0.871 MSD Percent Recovery:
Numerical Performance Indicator: -2.48 MS Status vs Numerical Indicator: Pass
Percent Recovery: 76.33% MSD Status vs Numerical Indicator:
Status vs Numerical Indicator: N/A MS Status vs Recovery: Pass
Status vs Recovery: Pass MSD Status vs Recovery:
Upper % Recovery Limits: 135% MS/MSD Upper % Recovery Limits: 135%
Lower % Recovery Limits: 60% MS/MSD Lower % Recovery Limits: 60%
Duplicate Sample Assessment Matrix Spike/Matrix Spike Duplicate Sample Assessment
Sample I.D.:| 30632555001 Enter Duplicate Sample I.D.
Duplicate Sample 1.D.|30632555001DUP| sample IDs if Sample MS I.D.
Sample Result (pCilL, g, F): 0.806 other than Sample MSD |.D.
Sample Result 2 Sigma CSU (pCilL, g, F): 0.420 LCS/LCSD in Sample Matrix Spike Result:
Sample Duplicate Result (pCi/L, g, F): 0.718 the space below. Matrix Spike Result 2 Sigma CSU (pCilL, g, F):
Sample Duplicate Result 2 Sigma CSU (pCilL, g, F): 0.355 Sample Matrix Spike Duplicate Result:
Are sample and/or duplicate results below RL?| ~ See Below ## Matrix Spike Duplicate Result 2 Sigma CSU (pCilL, g, F):
Duplicate Numerical Performance Indicator: 0.313 30632555001 Duplicate Numerical Performance Indicator:
Duplicate RPD: 11.51% B0632555001DUP (Based on the Percent Recoveries) MS/ MSD Duplicate RPD:
Duplicate Status vs Numerical Indicator: Pass MS/ MSD Duplicate Status vs Numerical Indicator:
Duplicate Status vs RPD: Pass MS/ MSD Duplicate Status vs RPD:
% RPD Limit: 36% % RPD Limit:
## Evaluation of duplicate precision is not applicable if either the sample or duplicate results are below the MDC.
Comments:
“The method blank result is below the reporting limit for this analysis and is acceptable.
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AECOM Environment

Appendix C

Groundwater Velocity
Calculation Sheet

Platte River Ash Monofill Annual Report for 2023 January 2024



Platte River Power Auhtority, Rawhide Station

Darcy
V =Ki/n,

V = Velocity

K = Average Hydraulic Conductivity in ft/day

i =delta (height) / delta (length)  (change in GW elevation / length of line drawn)
n, = Effective Porosity (15% for fractured Pierre shale)

Average Hydraulic Conductivity

ASH wells gradient between ASH-01 and ASH-02 for dH and dL

Low Hydraulic Conductivity

8.123E-03

Max Hydraulic Conductivity

1.376E-01

owing wells: Ash-06, ASH-07, ASH-08

Gradient ASH-01 to ASH-02

April 2023 0.014051546

October 2023 0.014616495
Average 0.014334021




AECOM Environment

Appendix D

Statistical Analysis Results
and Input/Output Files

Platte River Ash Monofill Annual Report for 2023 January 2024



Location ID Date Boron D_Boron Calcium D_Calcium Chloride D_Chloride Fluoride D_Fluoride pH D _pH Sulfate D Sulfate TDS D_TDS

ASH-01 9/13/16 500 1 380000 1 29 1 0.12 1 6.74 1 2100 1 3600 1
ASH-01 11/3/16 460 1 360000 1 25 1 0.2 0 6.92 1 2100 1 3400 1
ASH-01  12/20/16 450 1 330000 1 24 1 1.65 1 7.03 1 2100 1 3500 1
ASH-01 2/8/17 500 1 350000 1 25 1 0.39 1 6.94 1 2100 1 3500 1
ASH-01 4/5/17 580 1 370000 1 25 1 0.2 1 7.3 1 2200 1 3600 1
ASH-01 5/10/17 540 1 340000 1 22 1 0.29 1 7.2 1 2000 1 3600 1
ASH-01 6/15/17 630 1 370000 1 21 1 0.56 1 6.55 1 2000 1 3600 1
ASH-01 7/12/17 470 1 320000 1 20 1 0.2 0 722 1 1900 1 3900 1
ASH-01 6/21/18 520 1 339000 1 19 1 0.33 1 714 1 2520 1 3350 1
ASH-01  10/10/18 471 1 355000 1 19.4 1 0.23 1 1710 1 3190 1
ASH-01 5/2/19 489 1 363000 1 20.2 1 0.2 0 731 1 1 0 3250 1
ASH-01 7/10/19 474 1 375000 1 19.6 1 0.2 0 963 1 2000 1 3450 1
ASH-01 10/8/19 462 1 346000 1 0.2 0 3290 1
ASH-01 4/14/20 486 1 381000 1 23.1 1 0.24 1 793 1 2000 1 3250 1
ASH-01 10/5/20 487 1 329000 1 23 1 0.24 1 731 1 2100 1 3330 1
ASH-01 4/21/21 457 1 326000 1 23.6 1 0.2 0 729 1 1950 1 3250 1
ASH-01  10/19/21 494 1 369000 1 25.4 1 0.2 0 7.07 1 2040 1 3420 1
ASH-06 1/24/19 288 1 27500 1 7.8 1 0.84 1 925 1 104 1 487 1
ASH-06 5/6/19 283 1 26700 1 7.8 1 0.79 1 8 1 75.7 1 384 1
ASH-06 7/18/19 326 1 28900 1 9.7 1 0.69 1 8.28 1 197 1 634 1
ASH-06 10/8/19 324 1 26700 1 0.81 1 515 1
ASH-06 1/15/20 304 1 24300 1 7 1 0.72 1 747 1 68.3 1 500 1
ASH-06 4/20/20 308 1 24100 1 7 1 0.69 1 819 1 63.6 1 443 1
ASH-06 7/22/20 7.9 1 0.77 1 771 1 101 1 472 1
ASH-06 7/24/20 334 1 37600 1 771 1

ASH-06  10/16/20 312 1 24500 1 7.7 1 0.84 1 722 1 82.8 1 417 1
ASH-06  10/20/20

ASH-06 1/6/21 334 1 27000 1 7.9 1 0.76 1 795 1 77.8 1 449 1
ASH-06 4/7/21 310 1 25800 1 7 1 0.2 1 8.04 1 81.8 1 485 1

ASH-06 4/12/21
ASH-06  10/11/21 290 1 23200 1 6.9 1 0.82 1 7.9 1 68.8 1 446 1



Location_ID Date Antimony D_Antimony Arsenic D_Arsenic Barium D_Barium Berylium D_Berylium Cadmium D_Cadmium ChromiumD_Chromium Cobak D_Cobalt Fluoride ~ D_Fluoride  Lead D_Lead Lithium D_Lithium Mercury D_} D. D 226D_Radum-226Radium-228D_Radium-228 Selenium D_Selenium Thallum D_Thalium
01

ASHO1 9/13/16 1 0 1 0 1 1 1 0 0.1 0 1 0 1 0 0.12 1 1 410 0 1 0 3 1 2 1 1 0
ASHO01 11/3/16 0 1 0 1 1 1 0 0.1 0 1 0 1 0 0.2 0 1 o 407 0.1 0 1 0 0.91 1 2 1 1 0
ASHO01 12/20/16 1 0 1 0 9 1 1 0 0.1 0 1 0 1 0 165 1 1 o 570 1 0.1 0 1 0 12 1 3 1 1 0
ASHO01 2/8/1° 1 0 1 0 9 1 1 0 0.1 0 1 0 1 0 0.39 1 1 0 440 1 0.1 0 1 0 19 1 1 1 1 0
ASHO01 a/517 1 0 1 0 8 1 1 0 0.1 0 1 0 1 0 0.2 1 2 1 399 1 0.1 0 1 0 0.48 0 2 1 1 0
ASHO01 5/10/17 1 0 1 0 10 1 1 0 0.1 0 1 0 1 0 0.29 1 1 0 405 1 0.1 0 2 1 0.96 1 1 0 1 0
ASHO01 6/15/17 1 0 1 0 10 1 1 0 0.1 0 1 0 1 0 0.56 1 1 0 525 1 0.1 0 1 0 11 1 2 1 1 0
ASHO1 712117 1 0 1 0 10 1 1 0 0.1 0 1 0 1 0 0.2 0 1 0 399 1 0.1 0 1 0 071 0 2 1 1 0
ASHO1 6/21/18 3 0 3 0 96 1 05 0 15 0 3 0 3 0 0.33 1 3 0 43 1 0.2 0 3 0 0797 1 0.285 1 0512 1 3 0 3 0
ASHO1 10/10/18 05 0 05 0 19 1 0.2 0 0.08 0 0.93 0 05 0 0.23 1 05 1 409 1 0.2 0 05 0 05 0 0.1 0
ASHO1 5/2/19 1 0 1 0 83 1 05 0 05 0 1 0 1 0 0.2 0 1 0 3 1 0.2 0 1 0 162 1 0.947 1 0.676 1 1 0 1 0
ASHO01 7110119 1 0 1 0 9 1 05 0 5 0 1 0 1 0 0.2 0 1 0 402 1 0.2 0 1 0 1 0 1 0
ASHO01 10/8/19 4 0 4 0 97 1 2 0 2 0 4 0 4 0 0.2 0 4 o 387 1 0.2 0 4 0 0282 1 0.187 1 1.08 1 4 0 4 0
ASH-01 4714120 1 0 1 0 96 1 05 0 05 0 1 0 1 0 0.24 1 1 0 439 1 0.2 0 1 0 0981 1 0.238 1 0.743 1 1 0 1 0
ASHO1 10/5/20 1 0 1 0 93 1 05 0 05 0 1 0 1 0 0.24 1 1 o 413 1 0.2 0 1 0 132 1 0.202 1 112 1 1 0 1 0
ASHO01 4721721 1 0 1 0 91 1 05 0 05 0 1 0 1 0 0.2 0 1 0 3% 1 0.2 0 1 0 271 1 0.818 1 1.89 1 1 0 1 0
ASHO01 10/19/21 1 0 1 0 98 1 05 0 05 0 1 0 1 0 0.2 0 1 0 435 1 0.2 0 1 0 212 1 0.364 1 176 1 1 0 1 0
ASH-06 1724119 1 0 13 1 722 1 05 0 05 0 422 1 1 0 0.84 1 1 0 895 1 0.2 0 41 1 20.6 1 1 0
ASH-06 5/6/19 1 0 12 1 67 1 05 0 05 0 34 1 1 0 0.79 1 1 0 56 1 0.2 0 29.1 1 0873 1 0.639 1 0.234 1 228 1 1 0
ASH-06 7118119 1 0 1 0 666 1 05 0 05 0 1 0 1 0 0.69 1 1 0 639 1 0.2 0 55.8 1 274 1 171 1 1.03 1 24.2 1 1 0
ASH-06 10/8/19 1 0 1 0 605 1 05 0 05 0 16 1 1 0 0.81 1 1 0 519 1 0.2 0 482 1 0901 1 -0.0627 1 0.969 1 33.7 1 1 0
ASH-06 1/15/20 1 0 12 1 616 1 05 0 05 0 23 1 1 0 0.72 1 1 0 563 1 0.2 0 17.3 1 0812 1 0.122 1 0.69 1 235 1 1 0
ASH-06 4120120 1 0 12 1 588 1 05 0 05 0 26 0 1 0 0.69 1 1 0 602 1 0.2 0 15.4 1 0481 1 0.0661 1 0.415 1 245 1 1 0
ASH-06 7122120 0.77 1

ASH-06 7124120 5 0 5 0 647 1 25 0 25 0 126 1 5 0 5 0 575 1 0.2 0 224 1 25.9 1 5 0
ASH-06 10/16/20 3 0 3 o 47 1 15 0 15 0 5.1 1 3 0 0.84 1 0 516 1 0.2 0 17.7 1 276 1 3 0
ASH-06 10/20/20 111 1 0.213 1 0.899 1

ASH-06 1/6/21 1 0 1 0 s61 1 05 0 05 0 83 1 1 0 0.76 1 1 0 559 1 0.2 0 13.7 1 0584 1 -0.0582 1 0.584 1 24.9 1 1 0
ASH-06 477121 1 0 1 0 455 1 05 0 05 0 21.9 1 1 0 0.2 1 1 0 518 1 0.2 0 17.9 1 a5 1 1 0
ASH-06 a/2/21 0908 1 -0.0505 1 0.908 1

ASH-06 10/11/21 2 0 2 0 407 1 1 0 1 0 26 1 2 0 0.82 1 2 0 549 1 0.2 0 118 1 15 1 0.718 1 0.786 1 21 1 2 0
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1 Background Statistics for Data Sets with Non-Detects
2 User Selected Options
3 Date/Time of Computation |ProUCL 5.11/18/2022 3:57:30 PM
4 From File |ProUCL Input PRPA CCR ASH Appendix Il Total 2016-2021.xls
5 Full Precision OFF
6 Confidence Coefficient |95%
7 Coverage |95%
g | Different or Future K Observations |1
9 Number of Bootstrap Operations 2000
10
11 |Boron
12
13 |General Statistics
14 Total Number of Observations| 28 Number of Distinct Observations| 26
15 Number of Missing Observations 3
16 Minimum | 283 First Quartile, 321
17 Second Largest, 580 Median 461
18 Maximum 630 Third Quartile,  490.3
19 Mean| 424.4 SD| 100.9
20 Coefficient of Variation 0.238 Skewness| -0.00677
21 Mean of logged Data 6.022 SD of logged Data 0.247
22
23 Critical Values for Background Threshold Values (BTVs)
24 Tolerance Factor K (For UTL) 2.246 d2max (for USL) 2.714
25
26 Normal GOF Test
27 Shapiro Wilk Test Statistic 0.888 Shapiro Wilk GOF Test
28 5% Shapiro Wilk Critical Value 0.924 Data Not Normal at 5% Significance Level
29 Lilliefors Test Statistic 0.208 Lilliefors GOF Test
30 5% Lilliefors Critical Value 0.164 Data Not Normal at 5% Significance Level
31 Data Not Normal at 5% Significance Level
32
33 Background Statistics Assuming Normal Distribution
34 95% UTL with 95% Coverage 651 90% Percentile (z)| 553.7
35 95% UPL (t)| 599.3 95% Percentile (z)| 590.3
36 95% USL | 698.2 99% Percentile (z)| 659.1
37
38 Gamma GOF Test
39 A-D Test Statistic 1.67 Anderson-Darling Gamma GOF Test
40 5% A-D Critical Value 0.745 Data Not Gamma Distributed at 5% Significance Level
41 K-S Test Statistic 0.236 Kolmogorov-Smirnov Gamma GOF Test
42 5% K-S Critical Value 0.165 Data Not Gamma Distributed at 5% Significance Level
43 Data Not Gamma Distributed at 5% Significance Level
44
45 Gamma Statistics
46 k hat (MLE)| 17.64 k star (bias corrected MLE)|  15.77
47 Theta hat (MLE)| 24.06 Theta star (bias corrected MLE),  26.91
48 nu hat (MLE)| 987.7 nu star (bias corrected)| 883.2
49 MLE Mean (bias corrected)| 424.4 MLE Sd (bias corrected)| 106.9
50
51 Background Statistics Assuming Gamma Distribution
52 95% Wilson Hilferty (WH) Approx. Gamma UPL| 618.8 90% Percentile| 565.8
53 95% Hawkins Wixley (HW) Approx. Gamma UPL| 621.9 95% Percentile| 614.1
54 95% WH Approx. Gamma UTL with 95% Coverage| 689.1 99% Percentile| 711.7
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55 95% HW Approx. Gamma UTL with 95% Coverage| 695.5
56 95% WH USL| 758 95% HW USL‘ 768.4
57
58 Lognormal GOF Test
59 Shapiro Wilk Test Statistic 0.87 Shapiro Wilk Lognormal GOF Test
60 5% Shapiro Wilk Critical Value 0.924 Data Not Lognormal at 5% Significance Level
61 Lilliefors Test Statistic 0.245 Lilliefors Lognormal GOF Test
62 5% Lilliefors Critical Value 0.164 Data Not Lognormal at 5% Significance Level
63 Data Not Lognormal at 5% Significance Level
64
65 Background Statistics assuming Lognormal Distribution
66 95% UTL with 95% Coverage| 717.9 90% Percentile (z)| 565.8
67 95% UPL (t)| 632.6 95% Percentile (z)| 618.9
68 95% USL| 805.9 99% Percentile (z) 732.3
69
70 Nonparametric Distribution Free Background Statistics
71 Data do not follow a Discernible Distribution (0.05)
72
73 Nonparametric Upper Limits for Background Threshold Values
74 Order of Statistic,r| 28 95% UTL with 95% Coverage 630
75 Approx, f used to compute achieved CC 1.474 Approximate Actual Confidence Coefficient achieved by UTL 0.762
76 Approximate Sample Size needed to achieve specified CC| 59
77 95% Percentile Bootstrap UTL with 95% Coverage 630 95% BCA Bootstrap UTL with 95% Coverage 630
78 95% UPL| 607.5 90% Percentile, 526
79 90% Chebyshev UPL ' 732.4 95% Percentile, 566
80 95% Chebyshev UPL| 871.9 99% Percentile, 616.5
81 95% USL| 630
82
83 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
84 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
85 and consists of observations collected from clean unimpacted locations.
86 The use of USL tends to provide a balance between false positives and false negatives provided the data
87 represents a background data set and when many onsite observations need to be compared with the BTV.
88
gg |Calcium
90
g1 |General Statistics
92 Total Number of Observations| 28 Number of Distinct Observations| 26
93 Number of Missing Observations 3
94 Minimum 23200 First Quartile ' 26925
95 Second Largest| 380000 Median 329500
96 Maximum 381000 Third Quartile 360750
97 Mean 224975 SD 162964
98 Coefficient of Variation 0.724 Skewness| -0.436
99 Mean of logged Data, 11.76 SD of logged Data 1.286
100
101 Critical Values for Background Threshold Values (BTVs)
102 Tolerance Factor K (For UTL) 2.246 d2max (for USL) 2.714
103
104 Normal GOF Test
105 Shapiro Wilk Test Statistic 0.69 Shapiro Wilk GOF Test
106 5% Shapiro Wilk Critical Value 0.924 Data Not Normal at 5% Significance Level
107 Lilliefors Test Statistic 0.327 Lilliefors GOF Test
108 5% Lilliefors Critical Value 0.164 Data Not Normal at 5% Significance Level
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Data Not Normal at 5% Significance Level

109

110

111 Background Statistics Assuming Normal Distribution

112 95% UTL with 95% Coverage 590992 90% Percentile (z) 433822
113 95% UPL (t) 507463 95% Percentile (z) 493027
114 95% USL 667334 99% Percentile (z) 604086
115

116 Gamma GOF Test

117 A-D Test Statistic 4.48 Anderson-Darling Gamma GOF Test

118 5% A-D Critical Value 0.773 Data Not Gamma Distributed at 5% Significance Level

119 K-S Test Statistic 0.366 Kolmogorov-Smirnov Gamma GOF Test

120 5% K-S Critical Value 0.17 Data Not Gamma Distributed at 5% Significance Level

121 Data Not Gamma Distributed at 5% Significance Level

122

123 Gamma Statistics

124 k hat (MLE) 1.02 k star (bias corrected MLE) 0.935
125 Theta hat (MLE) 220477 Theta star (bias corrected MLE) | 240645
126 nu hat (MLE),  57.14 nu star (bias corrected), 52.35
127 MLE Mean (bias corrected) 224975 MLE Sd (bias corrected) 232678
128

129 Background Statistics Assuming Gamma Distribution

130 95% Wilson Hilferty (WH) Approx. Gamma UPL | 725340 90% Percentile 526675
131 95% Hawkins Wixley (HW) Approx. Gamma UPL 791249 95% Percentile 690250
132 95% WH Approx. Gamma UTL with 95% Coverage 1007705 99% Percentile 1071952
133 95% HW Approx. Gamma UTL with 95% Coverage 1155021

134 95% WH USL 1322586 95% HW USL 1585803
135

136 Lognormal GOF Test

137 Shapiro Wilk Test Statistic 0.667 Shapiro Wilk Lognormal GOF Test

138 5% Shapiro Wilk Critical Value 0.924 Data Not Lognormal at 5% Significance Level

139 Lilliefors Test Statistic 0.369 Lilliefors Lognormal GOF Test

140 5% Lilliefors Critical Value 0.164 Data Not Lognormal at 5% Significance Level

141 Data Not Lognormal at 5% Significance Level

142

143 Background Statistics assuming Lognormal Distribution

144 95% UTL with 95% Coverage 2300940 90% Percentile (z) 665363
145 95% UPL (t) 1189958 95% Percentile (z) 1061791
146 95% USL 4203759 99% Percentile (z) 2551505
147

148 Nonparametric Distribution Free Background Statistics

149 Data do not follow a Discernible Distribution (0.05)

150

151 Nonparametric Upper Limits for Background Threshold Values

152 Order of Statistic, r| 28 95% UTL with 95% Coverage 381000
153 Approx, f used to compute achieved CC 1.474 Approximate Actual Confidence Coefficient achieved by UTL 0.762
154 Approximate Sample Size needed to achieve specified CC| 59
155 95% Percentile Bootstrap UTL with 95% Coverage | 381000 95% BCA Bootstrap UTL with 95% Coverage 381000
156 95% UPL 380550 90% Percentile| 371500
157 90% Chebyshev UPL 722520 95% Percentile 378250
158 95% Chebyshev UPL 947892 99% Percentile 380730
159 95% USL 381000

160

161 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

162

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
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163 and consists of observations collected from clean unimpacted locations.
164 The use of USL tends to provide a balance between false positives and false negatives provided the data
165 represents a background data set and when many onsite observations need to be compared with the BTV.
166
167|Chloride
168
169|General Statistics
170 Total Number of Observations| 26 Number of Distinct Observations| 20
171 Number of Missing Observations 5
172 Minimum 6.9 First Quartile 7.825
173 Second Largest, 25.4 Median| 19.8
174 Maximum| 29 Third Quartile| 23.48
175 Mean  16.96 SD 7.812
176 Coefficient of Variation 0.461 Skewness| -0.263
177 Mean of logged Data 2.701 SD of logged Data 0.55
178
179 Critical Values for Background Threshold Values (BTVs)
180 Tolerance Factor K (For UTL) 2.275 d2max (for USL) 2.681
181
182 Normal GOF Test
183 Shapiro Wilk Test Statistic 0.825 Shapiro Wilk GOF Test
184 5% Shapiro Wilk Critical Value 0.92 Data Not Normal at 5% Significance Level
185 Lilliefors Test Statistic 0.223 Lilliefors GOF Test
186 5% Lilliefors Critical Value 0.17 Data Not Normal at 5% Significance Level
187 Data Not Normal at 5% Significance Level
188
189 Background Statistics Assuming Normal Distribution
190 95% UTL with 95% Coverage| 34.73 90% Percentile (z)| 26.97
191 95% UPL (t)) 30.56 95% Percentile (z)| 29.81
192 95% USL 37.91 99% Percentile (z)  35.14
193
194 Gamma GOF Test
195 A-D Test Statistic 2.429 Anderson-Darling Gamma GOF Test
196 5% A-D Critical Value 0.748 Data Not Gamma Distributed at 5% Significance Level
197 K-S Test Statistic 0.27 Kolmogorov-Smirnov Gamma GOF Test
198 5% K-S Critical Value 0.172 Data Not Gamma Distributed at 5% Significance Level
199 Data Not Gamma Distributed at 5% Significance Level
200
201 Gamma Statistics
202 k hat (MLE) 4 k star (bias corrected MLE) 3.564
203 Theta hat (MLE) 4.24 Theta star (bias corrected MLE) 4.759
204 nu hat (MLE) 208 nu star (bias corrected)| 185.3
205 MLE Mean (bias corrected)| 16.96 MLE Sd (bias corrected) 8.984
206
207 Background Statistics Assuming Gamma Distribution
208 95% Wilson Hilferty (WH) Approx. Gamma UPL|  34.68 90% Percentile| 29.01
209 95% Hawkins Wixley (HW) Approx. Gamma UPL|  35.51 95% Percentile|  33.92
210 95% WH Approx. Gamma UTL with 95% Coverage| 42.69 99% Percentile| 44.46
211 95% HW Approx. Gamma UTL with 95% Coverage| 44.45
212 95% WH USL| 49.54 95% HW USL| 52.3
213
214 Lognormal GOF Test
215 Shapiro Wilk Test Statistic 0.78 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value 0.92 Data Not Lognormal at 5% Significance Level

216
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217 Lilliefors Test Statistic 0.286 Lilliefors Lognormal GOF Test
218 5% Lilliefors Critical Value 0.17 Data Not Lognormal at 5% Significance Level
219 Data Not Lognormal at 5% Significance Level
220
221 Background Statistics assuming Lognormal Distribution
292 95% UTL with 95% Coverage| 52.08 90% Percentile (z)| 30.15
293 95% UPL (), 38.81 95% Percentile (z)| 36.82
224 95% USL| 65.11 99% Percentile (z)| 53.57
225
226 Nonparametric Distribution Free Background Statistics
297 Data do not follow a Discernible Distribution (0.05)
228
229 Nonparametric Upper Limits for Background Threshold Values
230 Order of Statistic,r| 26 95% UTL with 95% Coverage 29
231 Approx, f used to compute achieved CC 1.368 Approximate Actual Confidence Coefficient achieved by UTL 0.736
232 Approximate Sample Size needed to achieve specified CC| 59
233 95% Percentile Bootstrap UTL with 95% Coverage 29 95% BCA Bootstrap UTL with 95% Coverage| 28.1
234 95% UPL| 27.74 90% Percentile. 25
235 90% Chebyshev UPL| 40.84 95% Percentile,  25.3
236 95% Chebyshev UPL| 51.66 99% Percentile,  28.1
237 95% USL| 29
238
239 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
240 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
241 and consists of observations collected from clean unimpacted locations.
242 The use of USL tends to provide a balance between false positives and false negatives provided the data
243 represents a background data set and when many onsite observations need to be compared with the BTV.
244
245|Fluoride
246
247 General Statistics
248 Total Number of Observations| 28 Number of Missing Observations 3
249 Number of Distinct Observations| 17
250 Number of Detects| 21 Number of Non-Detects 7
251 Number of Distinct Detects| 17 Number of Distinct Non-Detects 1
252 Minimum Detect 0.12 Minimum Non-Detect 0.2
253 Maximum Detect 1.65 Maximum Non-Detect 0.2
254 Variance Detected 0.129 Percent Non-Detects| 25%
255 Mean Detected 0.58 SD Detected 0.359
256 Mean of Detected Logged Data| -0.744 SD of Detected Logged Data 0.68
257
258 Critical Values for Background Threshold Values (BTVs)
259 Tolerance Factor K (For UTL) 2.246 d2max (for USL) 2.714
260
261 Normal GOF Test on Detects Only
262 Shapiro Wilk Test Statistic 0.857 Shapiro Wilk GOF Test
263 5% Shapiro Wilk Critical Value 0.908 Data Not Normal at 5% Significance Level
264 Lilliefors Test Statistic 0.187 Lilliefors GOF Test
265 5% Lilliefors Critical Value 0.188 Detected Data appear Normal at 5% Significance Level
266 Detected Data appear Approximate Normal at 5% Significance Level
267
268 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
269 KM Mean 0.465 KM SD 0.363
270 95% UTL95% Coverage  1.281 95% KM UPL ()]  1.095
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271 90% KM Percentile (z) 0.931 95% KM Percentile (z) 1.063
272 99% KM Percentile (z) 131 95% KM USL 1.451
273
274 DL/2 Substitution Background Statistics Assuming Normal Distribution
275 Mean 0.46 SD 0.375
276 95% UTL95% Coverage 1.302 95% UPL (t) 111
277 90% Percentile (z) 0.94 95% Percentile (z) 1.077
278 99% Percentile (z) 1.332 95% USL 1.478
279 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
280
281 Gamma GOF Tests on Detected Observations Only
282 A-D Test Statistic 0.918 Anderson-Darling GOF Test
283 5% A-D Critical Value 0.751 Data Not Gamma Distributed at 5% Significance Level
284 K-S Test Statistic 0.213 Kolmogorov-Smirnov GOF
285 5% K-S Critical Value 0.191 Data Not Gamma Distributed at 5% Significance Level
286 Data Not Gamma Distributed at 5% Significance Level
287
288 Gamma Statistics on Detected Data Only
289 k hat (MLE) 2.66 k star (bias corrected MLE) 2.312
200 Theta hat (MLE) 0.218 Theta star (bias corrected MLE) 0.251
201 nu hat (MLE)| 111.7 nu star (bias corrected)| 97.1
292 MLE Mean (bias corrected) 0.58
203 MLE Sd (bias corrected) 0.381 95% Percentile of Chisquare (2kstar)| 10.48
294
205 Gamma ROS Statistics using Imputed Non-Detects
206 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
297 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
208 For such situations, GROS method may yield incorrect values of UCLs and BTVs
209 This is especially true when the sample size is small.
300 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
301 Minimum| 0.01 Mean 0.452
302 Maximum 1.65 Median 0.31
303 SD 0.384 CcVv 0.851
304 k hat (MLE) 1.026 k star (bias corrected MLE) 0.94
305 Theta hat (MLE) 0.44 Theta star (bias corrected MLE) 0.481
306 nu hat (MLE)| 57.44 nu star (bias corrected)| 52.62
307 MLE Mean (bias corrected) 0.452 MLE Sd (bias corrected) 0.466
308 95% Percentile of Chisquare (2kstar) 5.755 90% Percentile 1.056
309 95% Percentile 1.383 99% Percentile 2.147
310 The following statistics are computed using Gamma ROS Statistics on Imputed Data
311 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
312 WH HW WH HW
313 95% Approx. Gamma UTL with 95% Coverage 1.972 2.264 95% Approx. Gamma UPL 1.426 1.559
314 95% Gamma USL 2.58 3.096
315
316 Estimates of Gamma Parameters using KM Estimates
317 Mean (KM) 0.465 SD (KM) 0.363
318 Variance (KM) 0.132 SE of Mean (KM) ~ 0.0703
319 k hat (KM) 1.638 k star (KM) 1.487
320 nu hat (KM)|  91.75 nu star (KM)|  83.26
321 theta hat (KM) 0.284 theta star (KM) 0.313
322 80% gamma percentile (KM) 0.72 90% gamma percentile (KM) 0.971
323 95% gamma percentile (KM) 1.215 99% gamma percentile (KM) 1.766
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325 The following statistics are computed using gamma distribution and KM estimates
326 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
327 WH HW WH HW
328 95% Approx. Gamma UTL with 95% Coverage 1.593 1.684 95% Approx. Gamma UPL 1.212 1.247
329 95% KM Gamma Percentile 1.153 1.182 95% Gamma USL 2.004 2.175
330
331 Lognormal GOF Test on Detected Observations Only
332 Shapiro Wilk Test Statistic 0.912 Shapiro Wilk GOF Test
333 5% Shapiro Wilk Critical Value 0.908 Detected Data appear Lognormal at 5% Significance Level
334 Lilliefors Test Statistic 0.232 Lilliefors GOF Test
335 5% Lilliefors Critical Value 0.188 Data Not Lognormal at 5% Significance Level
336 Detected Data appear Approximate Lognormal at 5% Significance Level
337
338 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
339 Mean in Original Scale 0.467 Mean in Log Scale| -1.086
340 SD in Original Scale 0.369 SDin Log Scale 0.857
341 95% UTL95% Coverage 2.313 95% BCA UTL95% Coverage 1.367
342 95% Bootstrap (%) UTL95% Coverage 1.65 95% UPL (t) 1.491
343 90% Percentile (z) 1.012 95% Percentile (z) 1.382
344 99% Percentile (z) 2.478 95% USL 3.456
345
346 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
347 KM Mean of Logged Data,  -1.088 95% KM UTL (Lognormal)95% Coverage 2.161
348 KM SD of Logged Data 0.828 95% KM UPL (Lognormal) 1414
349 95% KM Percentile Lognormal (z) 1.314 95% KM USL (Lognormal) 3.184
350
351 Background DL/2 Statistics Assuming Lognormal Distribution
352 Mean in Original Scale 0.46 Mean in Log Scale| -1.134
353 SD in Original Scale 0.375 SD in Log Scale 0.902
354 95% UTL95% Coverage 2.442 95% UPL (t) 1.538
355 90% Percentile (z) 1.023 95% Percentile (z) 1.42
356 99% Percentile (z) 2.626 95% USL 3.727
357 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
358
359 Nonparametric Distribution Free Background Statistics
360 Data appear to follow a Discernible Distribution at 5% Significance Level
361
362 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
363 Order of Statistic, r| 28 95% UTL with95% Coverage 1.65
364 Approx, f used to compute achieved CC 1.474 Approximate Actual Confidence Coefficient achieved by UTL 0.762
35| Approximate Sample Size needed to achieve specified CC| 59 95% UPL 1.286
366 95% USL 1.65 95% KM Chebyshev UPL 2.077
367
368 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
369 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
370 and consists of observations collected from clean unimpacted locations.
371 The use of USL tends to provide a balance between false positives and false negatives provided the data
372 represents a background data set and when many onsite observations need to be compared with the BTV.
373
374|PH
375
376|CGeneral Statistics
377 Total Number of Observations| 26 Number of Distinct Observations| 23
378 Number of Missing Observations 5
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379 Minimum 6.55 First Quartile 7.155
380 Second Largest 9.25 Median 7.31
381 Maximum 9.63 Third Quartile 7.945
382 Mean 7.588 SD 0.714
383 Coefficient of Variation,  0.094 Skewness 1.308
384 Mean of logged Data 2.023 SD of logged Data|  0.0899
385
386 Critical Values for Background Threshold Values (BTVs)
387 Tolerance Factor K (For UTL) 2.275 d2max (for USL) 2.681
388
389 Normal GOF Test
390 Shapiro Wilk Test Statistic 0.892 Shapiro Wilk GOF Test
301 5% Shapiro Wilk Critical Value 0.92 Data Not Normal at 5% Significance Level
392 Lilliefors Test Statistic 0.19 Lilliefors GOF Test
303 5% Lilliefors Critical Value 0.17 Data Not Normal at 5% Significance Level
304 Data Not Normal at 5% Significance Level
395
306 Background Statistics Assuming Normal Distribution
397 95% UTL with 95% Coverage 9.212 90% Percentile (z) 8.503
308 95% UPL (t) 8.83 95% Percentile (z) 8.762
309 95% USL 9.501 99% Percentile (z) 9.248
400
401 Gamma GOF Test
402 A-D Test Statistic 0.749 Anderson-Darling Gamma GOF Test
403 5% A-D Critical Value 0.742 Data Not Gamma Distributed at 5% Significance Level
404 K-S Test Statistic 0.189 Kolmogorov-Smirnov Gamma GOF Test
405 5% K-S Critical Value 0.171 Data Not Gamma Distributed at 5% Significance Level
406 Data Not Gamma Distributed at 5% Significance Level
407
408 Gamma Statistics
409 k hat (MLE)| 125.2 k star (bias corrected MLE)| 110.8
410 Theta hat (MLE)  0.0606 Theta star (bias corrected MLE)|  0.0685
411 nu hat (MLE)| 6512 nu star (bias corrected)| 5762
412 MLE Mean (bias corrected) 7.588 MLE Sd (bias corrected) 0.721
413
414 Background Statistics Assuming Gamma Distribution
415 95% Wilson Hilferty (WH) Approx. Gamma UPL 8.834 90% Percentile 8.526
416 95% Hawkins Wixley (HW) Approx. Gamma UPL 8.835 95% Percentile 8.812
417 95% WH Approx. Gamma UTL with 95% Coverage 9.249 99% Percentile 9.365
418 95% HW Approx. Gamma UTL with 95% Coverage 9.255
419 95% WH USL 9.573 95% HW USL 9.584
420
421 Lognormal GOF Test
422 Shapiro Wilk Test Statistic 0.922 Shapiro Wilk Lognormal GOF Test
423 5% Shapiro Wilk Critical Value 0.92 Data appear Lognormal at 5% Significance Level
424 Lilliefors Test Statistic 0.183 Lilliefors Lognormal GOF Test
425 5% Lilliefors Critical Value 0.17 Data Not Lognormal at 5% Significance Level
426 Data appear Approximate Lognormal at 5% Significance Level
427
428 Background Statistics assuming Lognormal Distribution
429 95% UTL with 95% Coverage 9.273 90% Percentile (z) 8.481
430 95% UPL (t) 8.838 95% Percentile (z) 8.762
431 95% USL 9.618 99% Percentile (z) 9.316
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433 Nonparametric Distribution Free Background Statistics
434 Data appear Approximate Lognormal at 5% Significance Level
435
436 Nonparametric Upper Limits for Background Threshold Values
437 Order of Statistic,r| 26 95% UTL with 95% Coverage 9.63
438 Approx, f used to compute achieved CC 1.368 Approximate Actual Confidence Coefficient achieved by UTL 0.736
439 Approximate Sample Size needed to achieve specified CC| 59
440 95% Percentile Bootstrap UTL with 95% Coverage 9.63 95% BCA Bootstrap UTL with 95% Coverage 9.63
441 95% UPL 9.497 90% Percentile 8.235
442 90% Chebyshev UPL 9.77 95% Percentile 9.008
443 95% Chebyshev UPL|  10.76 99% Percentile 9.535
444 95% USL 9.63
445
446 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
447 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
448 and consists of observations collected from clean unimpacted locations.
449 The use of USL tends to provide a balance between false positives and false negatives provided the data
450 represents a background data set and when many onsite observations need to be compared with the BTV.
451
450|Sulfate
453
454 General Statistics
455 Total Number of Observations| 26 Number of Missing Observations 5
456 Number of Distinct Observations| 19
457 Number of Detects, 25 Number of Non-Detects 1
458 Number of Distinct Detects| 18 Number of Distinct Non-Detects 1
459 Minimum Detect| 63.6 Minimum Non-Detect 1
460 Maximum Detect| 2520 Maximum Non-Detect 1
461 Variance Detected|980753 Percent Non-Detects 3.846%
462 Mean Detected| 1270 SD Detected| 990.3
463 Mean of Detected Logged Data 6.361 SD of Detected Logged Data 1.594
464
465 Critical Values for Background Threshold Values (BTVs)
466 Tolerance Factor K (For UTL) 2.275 d2max (for USL) 2.681
467
468 Normal GOF Test on Detects Only
469 Shapiro Wilk Test Statistic 0.721 Shapiro Wilk GOF Test
470 5% Shapiro Wilk Critical Value 0.918 Data Not Normal at 5% Significance Level
471 Lilliefors Test Statistic 0.298 Lilliefors GOF Test
472 5% Lilliefors Critical Value 0.173 Data Not Normal at 5% Significance Level
473 Data Not Normal at 5% Significance Level
474
475 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
476 KM Mean 1221 KM SD| 982.3
477 95% UTL95% Coverage| 3455 95% KM UPL (t)| 2931
478 90% KM Percentile (z)| 2480 95% KM Percentile (z)| 2837
479 99% KM Percentile (z)| 3506 95% KM USL| 3854
480
481 DL/2 Substitution Background Statistics Assuming Normal Distribution
482 Mean| 1221 SD| 1002
483 95% UTL95% Coverage| 3500 95% UPL (t)| 2965
484 90% Percentile (z) 2505 95% Percentile (z) 2869
485 99% Percentile (z) 3551 95% USL | 3906

486

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
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487
488 Gamma GOF Tests on Detected Observations Only
489 A-D Test Statistic 3.735 Anderson-Darling GOF Test
490 5% A-D Critical Value 0.783 Data Not Gamma Distributed at 5% Significance Level
491 K-S Test Statistic 0.343 Kolmogorov-Smirnov GOF
492 5% K-S Critical Value 0.181 Data Not Gamma Distributed at 5% Significance Level
493 Data Not Gamma Distributed at 5% Significance Level
494
495 Gamma Statistics on Detected Data Only
496 k hat (MLE) 0.761 k star (bias corrected MLE) 0.696
497 Theta hat (MLE)| 1669 Theta star (bias corrected MLE) 1824
498 nu hat (MLE)| 38.03 nu star (bias corrected)| 34.8
499 MLE Mean (bias corrected)| 1270
500 MLE Sd (bias corrected)| 1522 95% Percentile of Chisquare (2kstar) 4,748
501
502 Gamma ROS Statistics using Imputed Non-Detects
503 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
504 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
505 For such situations, GROS method may yield incorrect values of UCLs and BTVs
506 This is especially true when the sample size is small.
507 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
508 Minimum| 63.6 Mean 1241
509 Maximum| 2520 Median| 1925
510 SD 9815 cv 0.791
511 k hat (MLE) 0.777 k star (bias corrected MLE) 0.713
512 Theta hat (MLE)| 1597 Theta star (bias corrected MLE) | 1740
513 nu hat (MLE)| 40.4 nu star (bias corrected)| 37.07
514 MLE Mean (bias corrected)| 1241 MLE Sd (bias corrected)| 1469
515 95% Percentile of Chisquare (2kstar) 4.821 90% Percentile| 3101
516 95% Percentile| 4195 99% Percentile | 6803
517 The following statistics are computed using Gamma ROS Statistics on Imputed Data
518 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
519 WH HW WH HW
5oo| 95% Approx. Gamma UTL with 95% Coverage 6448 7668 95% Approx. Gamma UPL 4441 4958
521 95% Gamma USL| 8323 10372
522
523 Estimates of Gamma Parameters using KM Estimates
524 Mean (KM)| 1221 SD (KM) 982.3
505 Variance (KM) 964830 SE of Mean (KM)| 196.6
526 k hat (KM) 1.545 k star (KM) 1.392
507 nu hat (KM)|  80.33 nu star (KM)|  72.39
528 theta hat (KM)| 790.3 theta star (KM)| 876.9
529 80% gamma percentile (KM)| 1904 90% gamma percentile (KM)| 2591
530 95% gamma percentile (KM)| 3261 99% gamma percentile (KM)| 4782
531
532 The following statistics are computed using gamma distribution and KM estimates
533 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
534 WH HW WH HW
535 95% Approx. Gamma UTL with 95% Coverage | 6709 8275 95% Approx. Gamma UPL 4544 5208
536 95% KM Gamma Percentile| 4214 4764 95% Gamma USL| 8748 11386
537
538 Lognormal GOF Test on Detected Observations Only
539 Shapiro Wilk Test Statistic 0.695 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.918 Data Not Lognormal at 5% Significance Level
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541 Lilliefors Test Statistic 0.352 Lilliefors GOF Test
542 5% Lilliefors Critical Value 0.173 Data Not Lognormal at 5% Significance Level
543 Data Not Lognormal at 5% Significance Level
544
545 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
546 Mean in Original Scale| 1222 Mean in Log Scale 6.229
547 SD in Original Scale, 1001 SDin Log Scale 17
548 95% UTL95% Coverage 24259 95% BCA UTL95% Coverage 2440
549 95% Bootstrap (%) UTL95% Coverage 2520 95% UPL (t)| 9781
550 90% Percentile (z) 4482 95% Percentile (z) 8311
551 99% Percentile (z) 26472 95% USL | 48366
552
553 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
554 KM Mean of Logged Data 6.116 95% KM UTL (Lognormal)95% Coverage | 39139
555 KM SD of Logged Data 1.96 95% KM UPL (Lognormal) 13735
556 95% KM Percentile Lognormal (z) 11383 95% KM USL (Lognormal) 86715
557
558 Background DL/2 Statistics Assuming Lognormal Distribution
559 Mean in Original Scale| 1221 Mean in Log Scale 6.09
560 SD in Original Scale, 1002 SDin Log Scale 2.086
561 95% UTL95% Coverage| 50803 95% UPL (t)| 16664
562 90% Percentile (z) 6394 95% Percentile (z) 13644
563 99% Percentile (z) 56547 95% USL 118479
564 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
565
566 Nonparametric Distribution Free Background Statistics
567 Data do not follow a Discernible Distribution (0.05)
568
569 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
570 Order of Statistic,r| 26 95% UTL with95% Coverage| 2520
571 Approx, f used to compute achieved CC 1.368 Approximate Actual Confidence Coefficient achieved by UTL 0.736
572| Approximate Sample Size needed to achieve specified CC| 59 95% UPL | 2408
573 95% USL | 2520 95% KM Chebyshev UPL| 5584
574
575 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
576 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
577 and consists of observations collected from clean unimpacted locations.
578 The use of USL tends to provide a balance between false positives and false negatives provided the data
579 represents a background data set and when many onsite observations need to be compared with the BTV.
580
5g1|TDS
582
5g3|General Statistics
584 Total Number of Observations| 28 Number of Distinct Observations| 22
585 Number of Missing Observations 3
586 Minimum 384 First Quartile| 486.5
587 Second Largest, 3600 Median 3250
588 Maximum| 3900 Third Quartile, 3463
589 Mean| 2275 SD| 1482
590 Coefficient of Variation 0.651 Skewness| -0.436
501 Mean of logged Data 7.362 SD of logged Data 0.991
592
503 Critical Values for Background Threshold Values (BTVs)

594

Tolerance Factor K (For UTL)‘ 2.246 d2max (for USL)‘ 2.714




595

506 Normal GOF Test

597 Shapiro Wilk Test Statistic 0.702 Shapiro Wilk GOF Test

508 5% Shapiro Wilk Critical Value 0.924 Data Not Normal at 5% Significance Level

599 Lilliefors Test Statistic 0.339 Lilliefors GOF Test

600 5% Lilliefors Critical Value 0.164 Data Not Normal at 5% Significance Level

601 Data Not Normal at 5% Significance Level

602

603 Background Statistics Assuming Normal Distribution

604 95% UTL with 95% Coverage| 5603 90% Percentile (z) 4174

605 95% UPL (t)| 4844 95% Percentile (z) 4712

606 95% USL | 6297 99% Percentile (z) 5722

607

608 Gamma GOF Test

609 A-D Test Statistic 4.292 Anderson-Darling Gamma GOF Test

610 5% A-D Critical Value 0.763 Data Not Gamma Distributed at 5% Significance Level

611 K-S Test Statistic 0.367 Kolmogorov-Smirnov Gamma GOF Test

612 5% K-S Critical Value 0.168 Data Not Gamma Distributed at 5% Significance Level

613 Data Not Gamma Distributed at 5% Significance Level

614

615 Gamma Statistics

616 k hat (MLE) 1.504 k star (bias corrected MLE) 1.367

617 Theta hat (MLE)| 1513 Theta star (bias corrected MLE)| 1665

618 nu hat (MLE),  84.23 nu star (bias corrected),  76.54

619 MLE Mean (bias corrected)| 2275 MLE Sd (bias corrected)| 1946

620

621 Background Statistics Assuming Gamma Distribution

622 95% Wilson Hilferty (WH) Approx. Gamma UPL| 6369 90% Percentile| 4851

623 95% Hawkins Wixley (HW) Approx. Gamma UPL| 6767 95% Percentile| 6116

624 95% WH Approx. Gamma UTL with 95% Coverage| 8494 99% Percentile| 8991

625 95% HW Approx. Gamma UTL with 95% Coverage| 9358

626 95% WH USL | 10808 95% HW USL | 12318

627

628 Lognormal GOF Test

629 Shapiro Wilk Test Statistic 0.685 Shapiro Wilk Lognormal GOF Test

630 5% Shapiro Wilk Critical Value 0.924 Data Not Lognormal at 5% Significance Level

631 Lilliefors Test Statistic 0.369 Lilliefors Lognormal GOF Test

632 5% Lilliefors Critical Value 0.164 Data Not Lognormal at 5% Significance Level

633 Data Not Lognormal at 5% Significance Level

634

635 Background Statistics assuming Lognormal Distribution

636 95% UTL with 95% Coverage 14594 90% Percentile (z)| 5610

637 95% UPL (t)| 8781 95% Percentile (z) 8043

638 95% USL | 23220 99% Percentile (z) 15804

639

640 Nonparametric Distribution Free Background Statistics

641 Data do not follow a Discernible Distribution (0.05)

642

643 Nonparametric Upper Limits for Background Threshold Values

644 Order of Statistic,r| 28 95% UTL with 95% Coverage| 3900

645 Approx, f used to compute achieved CC 1.474 Approximate Actual Confidence Coefficient achieved by UTL 0.762

646 Approximate Sample Size needed to achieve specified CC| 59

647 95% Percentile Bootstrap UTL with 95% Coverage| 3900 95% BCA Bootstrap UTL with 95% Coverage| 3600
95% UPL| 3765 90% Percentile| 3600

648
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649 90% Chebyshev UPL| 6799 95% Percentile| 3600
650 95% Chebyshev UPL| 8848 99% Percentile| 3819
651 95% USL| 3900
652
653 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
654 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
655 and consists of observations collected from clean unimpacted locations.
656 The use of USL tends to provide a balance between false positives and false negatives provided the data
657 represents a background data set and when many onsite observations need to be compared with the BTV.

658
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1 Background Statistics for Data Sets with Non-Detects
2 User Selected Options
3 Date/Time of Computation |ProUCL 5.11/19/2022 10:35:53 AM
4 From File |ProUCL Input PRPA CCR ASH Appendix IV Total 2016-2021.xls
5 Full Precision OFF
6 Confidence Coefficient |95%
7 Coverage |95%
g | Different or Future K Observations |1
9 Number of Bootstrap Operations 2000
10
11 |Antimony
12
13 General Statistics
14 Total Number of Observations| 28 Number of Missing Observations 3
15 Number of Distinct Observations
16 Number of Detects Number of Non-Detects| 28
17 Number of Distinct Detects Number of Distinct Non-Detects 6
18 Minimum Detect| N/A Minimum Non-Detect 0.5
19 Maximum Detect| N/A Maximum Non-Detect 5
20 Variance Detected| N/A Percent Non-Detects| 100%
21 Mean Detected| N/A SD Detected| N/A
22 Mean of Detected Logged Data| N/A SD of Detected Logged Data| N/A
23
24 Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
25 Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
26 The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).
27
28 The data set for variable Antimony was not processed!
29
30
31 |Arsenic
32
33 General Statistics
34 Total Number of Observations| 28 Number of Missing Observations 3
35 Number of Distinct Observations 8
36 Number of Detects 4 Number of Non-Detects| 24
37 Number of Distinct Detects 2 Number of Distinct Non-Detects 6
38 Minimum Detect 1.2 Minimum Non-Detect 0.5
39 Maximum Detect 13 Maximum Non-Detect 5
40 Variance Detected  0.0025 Percent Non-Detects ~ 85.71%
a1 Mean Detected 1.225 SD Detected| 0.05
42 Mean of Detected Logged Data 0.202 SD of Detected Logged Data| 0.04
43
44 Critical Values for Background Threshold Values (BTVs)
45 Tolerance Factor K (For UTL) 2.246 d2max (for USL) 2.714
46
47 Normal GOF Test on Detects Only
48 Shapiro Wilk Test Statistic 0.63 Shapiro Wilk GOF Test
49 5% Shapiro Wilk Critical Value 0.748 Data Not Normal at 5% Significance Level
50 Lilliefors Test Statistic 0.441 Lilliefors GOF Test
51 5% Lilliefors Critical Value 0.375 Data Not Normal at 5% Significance Level
52 Data Not Normal at 5% Significance Level
53

al
S

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
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55 KM Mean 0.626 KM SD 0.275
56 95% UTL95% Coverage 1.245 95% KM UPL (t) 1.103
57 90% KM Percentile (z) 0.979 95% KM Percentile (z) 1.079
58 99% KM Percentile (z) 1.267 95% KM USL 1.374
59
60 DL/2 Substitution Background Statistics Assuming Normal Distribution
61 Mean 0.809 SD 0.544
62 95% UTL95% Coverage 2.032 95% UPL (t) 1.753
63 90% Percentile (z) 1.507 95% Percentile (z) 1.704
64 99% Percentile (z) 2.075 95% USL 2.287
65 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
66
67 Gamma GOF Tests on Detected Observations Only
68 A-D Test Statistic 0.96 Anderson-Darling GOF Test
69 5% A-D Critical Value 0.657 Data Not Gamma Distributed at 5% Significance Level
70 K-S Test Statistic 0.468 Kolmogorov-Smirnov GOF
71 5% K-S Critical Value 0.394 Data Not Gamma Distributed at 5% Significance Level
72 Data Not Gamma Distributed at 5% Significance Level
73
74 Gamma Statistics on Detected Data Only
75 k hat (MLE)| 821.7 k star (bias corrected MLE)| 205.6
76 Theta hat (MLE)| 0.00149 Theta star (bias corrected MLE),  0.00596
77 nu hat (MLE)| 6574 nu star (bias corrected)| 1645
78 MLE Mean (bias corrected) 1.225
79 MLE Sd (bias corrected)| 0.0854 95% Percentile of Chisquare (2kstar)| 459.5
80
81 Gamma ROS Statistics using Imputed Non-Detects
82 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
83 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
84 For such situations, GROS method may yield incorrect values of UCLs and BTVs
85 This is especially true when the sample size is small.
86 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
87 Minimum 0.815 Mean 1.038
88 Maximum 13 Median 1.036
89 SD 0.11 cv 0.106
90 k hat (MLE), 92.31 k star (bias corrected MLE)|  82.45
91 Theta hat (MLE)  0.0112 Theta star (bias corrected MLE)|  0.0126
92 nu hat (MLE)| 5170 nu star (bias corrected)| 4617
93 MLE Mean (bias corrected) 1.038 MLE Sd (bias corrected) 0.114
94 95% Percentile of Chisquare (2kstar)| 195.9 90% Percentile 1.187
95 95% Percentile 1.233 99% Percentile 1.323
96 The following statistics are computed using Gamma ROS Statistics on Imputed Data
97 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
98 WH HW WH HW
99 95% Approx. Gamma UTL with 95% Coverage 1.301 1.304 95% Approx. Gamma UPL 1.237 1.238
100 95% Gamma USL 1.362 1.366
101
102 Estimates of Gamma Parameters using KM Estimates
103 Mean (KM) 0.626 SD (KM) 0.275
104 Variance (KM)|  0.0758 SE of Mean (KM)  0.0663
105 k hat (KM) 5.168 k star (KM) 4.639
106 nu hat (KM)| 289.4 nu star (KM)| 259.8
107 theta hat (KM) 0.121 theta star (KM) 0.135
108 80% gamma percentile (KM) 0.849 90% gamma percentile (KM) 1.015
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109 95% gamma percentile (KM) 1.168 99% gamma percentile (KM) 1491
110
111 The following statistics are computed using gamma distribution and KM estimates
112 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
113 WH HW WH HW
114| 95% Approx. Gamma UTL with 95% Coverage 1.25 1.25 95% Approx. Gamma UPL 1.072 1.067
115 95% KM Gamma Percentile 1.043 1.038 95% Gamma USL 1.428 1.437
116
117 Lognormal GOF Test on Detected Observations Only
118 Shapiro Wilk Test Statistic 0.63 Shapiro Wilk GOF Test
119 5% Shapiro Wilk Critical Value 0.748 Data Not Lognormal at 5% Significance Level
120 Lilliefors Test Statistic 0.441 Lilliefors GOF Test
121 5% Lilliefors Critical Value 0.375 Data Not Lognormal at 5% Significance Level
122 Data Not Lognormal at 5% Significance Level
123
124 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
125 Mean in Original Scale 1.055 Mean in Log Scale| 0.0498
126 SD in Original Scale,  0.0968 SDin Log Scale|  0.0909
127 95% UTL95% Coverage 1.289 95% BCA UTL95% Coverage 1.2
128 95% Bootstrap (%) UTL95% Coverage 13 95% UPL (t) 1.23
129 90% Percentile (z) 1.181 95% Percentile (z) 1.221
130 99% Percentile (z) 1.299 95% USL 1.345
131
132 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
133 KM Mean of Logged Data,  -0.537 95% KM UTL (Lognormal)95% Coverage 1.253
134 KM SD of Logged Data 0.34 95% KM UPL (Lognormal) 1.053
135 95% KM Percentile Lognormal (z) 1.022 95% KM USL (Lognormal) 1.469
136
137 Background DL/2 Statistics Assuming Lognormal Distribution
138 Mean in Original Scale 0.809 Mean in Log Scale| -0.38
139 SD in Original Scale 0.544 SDin Log Scale 0.556
140 95% UTL95% Coverage 2.385 95% UPL (t) 1.794
141 90% Percentile (z) 1.395 95% Percentile (z) 1.707
142 99% Percentile (z) 2.494 95% USL 3.095
143 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
144
145 Nonparametric Distribution Free Background Statistics
146 Data do not follow a Discernible Distribution (0.05)
147
148 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
149 Order of Statistic,r| 28 95% UTL with95% Coverage 5
150 Approx, f used to compute achieved CC 1.474 Approximate Actual Confidence Coefficient achieved by UTL 0.762
151 Approximate Sample Size needed to achieve specified CC| 59 95% UPL 4.55
152 95% USL 5 95% KM Chebyshev UPL 1.848
153
154 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
155 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
156 and consists of observations collected from clean unimpacted locations.
157 The use of USL tends to provide a balance between false positives and false negatives provided the data
158 represents a background data set and when many onsite observations need to be compared with the BTV.
159
160 |Barium
161

162

General Statistics
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163 Total Number of Observations| 28 Number of Distinct Observations| 22
164 Number of Missing Observations 3
165 Minimum 8 First Quartile 9.525
166 Second Largest, 67 Median ~ 10.5
167 Maximum  72.2 Third Quartile| 56.78
168 Mean  28.78 SD| 24.95
169 Coefficient of Variation 0.867 Skewness 0.634
170 Mean of logged Data 2.966 SD of logged Data 0.899
171
172 Critical Values for Background Threshold Values (BTVs)
173 Tolerance Factor K (For UTL) 2.246 d2max (for USL) 2.714
174
175 Normal GOF Test
176 Shapiro Wilk Test Statistic 0.725 Shapiro Wilk GOF Test
177 5% Shapiro Wilk Critical Value 0.924 Data Not Normal at 5% Significance Level
178 Lilliefors Test Statistic 0.358 Lilliefors GOF Test
179 5% Lilliefors Critical Value 0.164 Data Not Normal at 5% Significance Level
180 Data Not Normal at 5% Significance Level
181
182 Background Statistics Assuming Normal Distribution
183 95% UTL with 95% Coverage| 84.81 90% Percentile (z)| 60.75
184 95% UPL (), 72.02 95% Percentile (z)| 69.81
185 95% USL 96.49 99% Percentile (z)| 86.81
186
187 Gamma GOF Test
188 A-D Test Statistic 3.59 Anderson-Darling Gamma GOF Test
189 5% A-D Critical Value 0.765 Data Not Gamma Distributed at 5% Significance Level
190 K-S Test Statistic 0.339 Kolmogorov-Smirnov Gamma GOF Test
191 5% K-S Critical Value 0.169 Data Not Gamma Distributed at 5% Significance Level
192 Data Not Gamma Distributed at 5% Significance Level
193
194 Gamma Statistics
195 k hat (MLE) 1414 k star (bias corrected MLE) 1.287
196 Theta hat (MLE)| 20.35 Theta star (bias corrected MLE),  22.36
197 nu hat (MLE)| 79.2 nu star (bias corrected)| 72.05
198 MLE Mean (bias corrected)| 28.78 MLE Sd (bias corrected)| 25.37
199
200 Background Statistics Assuming Gamma Distribution
201 95% Wilson Hilferty (WH) Approx. Gamma UPL| 81.24 90% Percentile| 62.26
202 95% Hawkins Wixley (HW) Approx. Gamma UPL|  83.33 95% Percentile| 78.96
203 95% WH Approx. Gamma UTL with 95% Coverage| 109.3 99% Percentile| 117
204 95% HW Approx. Gamma UTL with 95% Coverage| 115.5
205 95% WH USL| 139.9 95% HW USL| 152.3
206
207 Lognormal GOF Test
208 Shapiro Wilk Test Statistic 0.73 Shapiro Wilk Lognormal GOF Test
209 5% Shapiro Wilk Critical Value 0.924 Data Not Lognormal at 5% Significance Level
210 Lilliefors Test Statistic 0.314 Lilliefors Lognormal GOF Test
211 5% Lilliefors Critical Value 0.164 Data Not Lognormal at 5% Significance Level
212 Data Not Lognormal at 5% Significance Level
213
214 Background Statistics assuming Lognormal Distribution
215 95% UTL with 95% Coverage| 146.3 90% Percentile (z)| 61.46
216 95% UPL (t) 92.28 95% Percentile (z)| 85.21
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217 95% USL| 222.9 99% Percentile (z)| 157.3
218
219 Nonparametric Distribution Free Background Statistics
220 Data do not follow a Discernible Distribution (0.05)
221
292 Nonparametric Upper Limits for Background Threshold Values
223 Order of Statistic,r| 28 95% UTL with 95% Coverage| 72.2
224 Approx, f used to compute achieved CC 1.474 Approximate Actual Confidence Coefficient achieved by UTL 0.762
295 Approximate Sample Size needed to achieve specified CC| 59
226 95% Percentile Bootstrap UTL with 95% Coverage| 72.2 95% BCA Bootstrap UTL with 95% Coverage| 72.2
297 95% UPL| 69.86 90% Percentile|  65.27
228 90% Chebyshev UPL| 104.9 95% Percentile| 66.86
229 95% Chebyshev UPL| 139.4 99% Percentile| 70.8
230 95% USL 72.2
231
232 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
233 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
234 and consists of observations collected from clean unimpacted locations.
235 The use of USL tends to provide a balance between false positives and false negatives provided the data
236 represents a background data set and when many onsite observations need to be compared with the BTV.
237
23g [Beryllium
239
240 General Statistics
241 Total Number of Observations| 28 Number of Missing Observations 3
242 Number of Distinct Observations
243 Number of Detects Number of Non-Detects| 28
244 Number of Distinct Detects Number of Distinct Non-Detects 6
245 Minimum Detect, N/A Minimum Non-Detect 0.2
246 Maximum Detect,  N/A Maximum Non-Detect 25
247 Variance Detected  N/A Percent Non-Detects| 100%
248 Mean Detected| N/A SD Detected| N/A
249 Mean of Detected Logged Data| N/A SD of Detected Logged Data| N/A
250
251 Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
252 Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
253 The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).
254
255 The data set for variable Beryllium was not processed!
256
257
25g |Cadmium
259
260 General Statistics
261 Total Number of Observations| 28 Number of Missing Observations 3
262 Number of Distinct Observations
263 Number of Detects Number of Non-Detects| 28
264 Number of Distinct Detects Number of Distinct Non-Detects 8
265 Minimum Detect, N/A Minimum Non-Detect,  0.08
266 Maximum Detect,  N/A Maximum Non-Detect 5
267 Variance Detected  N/A Percent Non-Detects| 100%
268 Mean Detected| N/A SD Detected| N/A
269 Mean of Detected Logged Data| N/A SD of Detected Logged Data| N/A

270
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271 Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

272 Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

273 The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

274

275 The data set for variable Cadmium was not processed!

276

277

27g [Chromium

279

280 General Statistics

281 Total Number of Observations| 28 Number of Missing Observations 3

282 Number of Distinct Observations| 13

283 Number of Detects 9 Number of Non-Detects| 19

284 Number of Distinct Detects 9 Number of Distinct Non-Detects 5

285 Minimum Detect 1.6 Minimum Non-Detect 0.93

286 Maximum Detect, 42.2 Maximum Non-Detect 4

287 Variance Detected 178.6 Percent Non-Detects ~ 67.86%

288 Mean Detected| 11.11 SD Detected| 13.37

289 Mean of Detected Logged Data 1.843 SD of Detected Logged Data 1.108

290

201 Critical Values for Background Threshold Values (BTVs)

292 Tolerance Factor K (For UTL) 2.246 d2max (for USL) 2.714

293

204 Normal GOF Test on Detects Only

205 Shapiro Wilk Test Statistic 0.748 Shapiro Wilk GOF Test

206 5% Shapiro Wilk Critical Value 0.829 Data Not Normal at 5% Significance Level

297 Lilliefors Test Statistic 0.25 Lilliefors GOF Test

208 5% Lilliefors Critical Value 0.274 Detected Data appear Normal at 5% Significance Level

209 Detected Data appear Approximate Normal at 5% Significance Level

300

301 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

302 KM Mean 4.224 KM SD 8.576

303 95% UTL95% Coverage| 23.48 95% KM UPL ()| 19.09

304 90% KM Percentile (z)| 15.21 95% KM Percentile (z)| 18.33

305 99% KM Percentile (z)| 24.17 95% KM USL| 275

306

307 DL/2 Substitution Background Statistics Assuming Normal Distribution

308 Mean|  4.027 SD| 8.815

309 95% UTL95% Coverage| 23.83 95% UPL ()] 19.31

310 90% Percentile (z)| 15.32 95% Percentile (z)| 18.53

311 99% Percentile (z)| 24.53 95% USL| 27.96

312 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

313

314 Gamma GOF Tests on Detected Observations Only

315 A-D Test Statistic 0.418 Anderson-Darling GOF Test

316 5% A-D Critical Value 0.743 Detected data appear Gamma Distributed at 5% Significance Level

317 K-S Test Statistic 0.191 Kolmogorov-Smirnov GOF

318 5% K-S Critical Value 0.287 Detected data appear Gamma Distributed at 5% Significance Level

319 Detected data appear Gamma Distributed at 5% Significance Level

320

321 Gamma Statistics on Detected Data Only

322 k hat (MLE) 1.02 k star (bias corrected MLE) 0.754

323 Theta hat (MLE)| 10.89 Theta star (bias corrected MLE),  14.73
nu hat (MLE)| 18.36 nu star (bias corrected)| 13.57

324
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MLE Mean (bias corrected)| 11.11

222 MLE Sd (bias corrected),  12.8 95% Percentile of Chisquare (2kstar)‘ 4.998
327

328 Gamma ROS Statistics using Imputed Non-Detects

329 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

330 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

331 For such situations, GROS method may yield incorrect values of UCLs and BTVs

332 This is especially true when the sample size is small.

333 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

334 Minimum| 0.01 Mean 3.578
335 Maximum  42.2 Median ~ 0.01
336 SD 8.989 cv 2.512
337 k hat (MLE) 0.194 k star (bias corrected MLE) 0.197
338 Theta hat (MLE)| 18.43 Theta star (bias corrected MLE),  18.15
339 nu hat (MLE)| 10.87 nu star (bias corrected)| 11.04
340 MLE Mean (bias corrected) 3.578 MLE Sd (bias corrected) 8.058
341 95% Percentile of Chisquare (2kstar) 2.04 90% Percentile| 10.82
342 95% Percentile| 18.51 99% Percentile 39.71
343 The following statistics are computed using Gamma ROS Statistics on Imputed Data

344 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

345 WH HW WH HW
346 | 95% Approx. Gamma UTL with 95% Coverage, 23.83 26.78 95% Approx. Gamma UPL| 13.8 13.74
347 95% Gamma USL| 36.45 45.31

348

349 Estimates of Gamma Parameters using KM Estimates

350 Mean (KM)  4.224 SD (KM)| 8.576
351 Variance (KM)| 73.54 SE of Mean (KM) 1.719
352 k hat (KM) 0.243 k star (KM) 0.24
353 nu hat (KM)| 13.59 nu star (KM)| 13.46
354 theta hat (KM)|  17.41 theta star (KM)|  17.57
355 80% gamma percentile (KM) 6.047 90% gamma percentile (KM)| 12.71
356 95% gamma percentile (KM)|  20.68 99% gamma percentile (KM)|  42.02
357

358 The following statistics are computed using gamma distribution and KM estimates

359 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

360 WH HW WH HW
361 | 95% Approx. Gamma UTL with 95% Coverage, 19.55 19.3 95% Approx. Gamma UPL| 13.41 12.79
362 95% KM Gamma Percentile,  12.5 11.86 95% Gamma USL| 26.58 27.17
363

364 Lognormal GOF Test on Detected Observations Only

365 Shapiro Wilk Test Statistic 0.949 Shapiro Wilk GOF Test

366 5% Shapiro Wilk Critical Value 0.829 Detected Data appear Lognormal at 5% Significance Level

367 Lilliefors Test Statistic 0.156 Lilliefors GOF Test

368 5% Lilliefors Critical Value 0.274 Detected Data appear Lognormal at 5% Significance Level

369 Detected Data appear Lognormal at 5% Significance Level

370

371 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

372 Mean in Original Scale 3.764 Mean in Log Scale| -0.649
373 SD in Original Scale 8.916 SDin Log Scale 2.123
374 95% UTL95% Coverage| 61.56 95% BCA UTL95% Coverage| 42.2
375 95% Bootstrap (%) UTL95% Coverage| 42.2 95% UPL (t), 20.73
376 90% Percentile (z) 7.942 95% Percentile (z)| 17.18
377 99% Percentile (z)| 73.01 95% USL| 166.4

378
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379 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
380 KM Mean of Logged Data 0.557 95% KM UTL (Lognormal)95% Coverage| 19.35
381 KM SD of Logged Data 1.071 95% KM UPL (Lognormal)| 11.18
382 95% KM Percentile Lognormal (z)| 10.16 95% KM USL (Lognormal)| 31.96
383
384 Background DL/2 Statistics Assuming Lognormal Distribution
385 Mean in Original Scale 4.027 Mean in Log Scale 0.242
386 SD in Original Scale 8.815 SDin Log Scale 1.323
387 95% UTL95% Coverage| 24.89 95% UPL (t), 12.63
388 90% Percentile (z) 6.946 95% Percentile (z)| 11.23
389 99% Percentile (z)| 27.68 95% USL| 46.25
390 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
391
392 Nonparametric Distribution Free Background Statistics
393 Data appear to follow a Discernible Distribution at 5% Significance Level
394
305 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
306 Order of Statistic,r| 28 95% UTL with95% Coverage| 42.2
397 Approx, f used to compute achieved CC 1.474 Approximate Actual Confidence Coefficient achieved by UTL 0.762
308 Approximate Sample Size needed to achieve specified CC| 59 95% UPL| 33.06
399 95% USL| 42.2 95% KM Chebyshev UPL| 42.27
400
401 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
402 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
403 and consists of observations collected from clean unimpacted locations.
404 The use of USL tends to provide a balance between false positives and false negatives provided the data
405 represents a background data set and when many onsite observations need to be compared with the BTV.
406
407 Cobalt
408
409 General Statistics
410 Total Number of Observations| 28 Number of Missing Observations 3
411 Number of Distinct Observations
412 Number of Detects 0 Number of Non-Detects| 28
413 Number of Distinct Detects 0 Number of Distinct Non-Detects 6
414 Minimum Detect| N/A Minimum Non-Detect 0.5
415 Maximum Detect| N/A Maximum Non-Detect 5
416 Variance Detected| N/A Percent Non-Detects| 100%
417 Mean Detected| N/A SD Detected| N/A
418 Mean of Detected Logged Data| N/A SD of Detected Logged Data| N/A
419
420 Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
421 Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
422 The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).
423
424 The data set for variable Cobalt was not processed!
425
426
427 Fluoride
428
429 General Statistics
430 Total Number of Observations| 28 Number of Missing Observations 3
431 Number of Distinct Observations| 17

Number of Detects, 21 Number of Non-Detects 7

432
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433 Number of Distinct Detects| 17 Number of Distinct Non-Detects 1
434 Minimum Detect 0.12 Minimum Non-Detect 0.2
435 Maximum Detect 1.65 Maximum Non-Detect 0.2
436 Variance Detected 0.129 Percent Non-Detects| 25%
437 Mean Detected 0.58 SD Detected 0.359
438 Mean of Detected Logged Data| -0.744 SD of Detected Logged Data 0.68
439
440 Critical Values for Background Threshold Values (BTVs)
441 Tolerance Factor K (For UTL) 2.246 d2max (for USL) 2.714
442
443 Normal GOF Test on Detects Only
444 Shapiro Wilk Test Statistic 0.857 Shapiro Wilk GOF Test
445 5% Shapiro Wilk Critical Value 0.908 Data Not Normal at 5% Significance Level
446 Lilliefors Test Statistic 0.187 Lilliefors GOF Test
447 5% Lilliefors Critical Value 0.188 Detected Data appear Normal at 5% Significance Level
448 Detected Data appear Approximate Normal at 5% Significance Level
449
450 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
451 KM Mean 0.465 KM SD 0.363
452 95% UTL95% Coverage  1.281 95% KM UPL ()]  1.095
453 90% KM Percentile (z) 0.931 95% KM Percentile (z) 1.063
454 99% KM Percentile (z) 1.31 95% KM USL 1451
455
456 DL/2 Substitution Background Statistics Assuming Normal Distribution
457 Mean 0.46 SD 0.375
458 95% UTL95% Coverage 1.302 95% UPL (t) 111
459 90% Percentile (z) 0.94 95% Percentile (z) 1.077
460 99% Percentile (z) 1.332 95% USL 1.478
461 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
462
463 Gamma GOF Tests on Detected Observations Only
464 A-D Test Statistic 0.918 Anderson-Darling GOF Test
465 5% A-D Critical Value 0.751 Data Not Gamma Distributed at 5% Significance Level
466 K-S Test Statistic 0.213 Kolmogorov-Smirnov GOF
467 5% K-S Critical Value 0.191 Data Not Gamma Distributed at 5% Significance Level
468 Data Not Gamma Distributed at 5% Significance Level
469
470 Gamma Statistics on Detected Data Only
471 k hat (MLE) 2.66 k star (bias corrected MLE) 2.312
472 Theta hat (MLE) 0.218 Theta star (bias corrected MLE) 0.251
473 nu hat (MLE)| 111.7 nu star (bias corrected)| 97.1
474 MLE Mean (bias corrected) 0.58
475 MLE Sd (bias corrected) 0.381 95% Percentile of Chisquare (2kstar)| 10.48
476
477 Gamma ROS Statistics using Imputed Non-Detects
478 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
479 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
480 For such situations, GROS method may yield incorrect values of UCLs and BTVs
481 This is especially true when the sample size is small.
482 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
483 Minimum| 0.01 Mean 0.452
484 Maximum 1.65 Median 0.31
485 SD 0.384 cv 0.851
486 k hat (MLE) 1.026 k star (bias corrected MLE) 0.94
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487 Theta hat (MLE) 0.44 Theta star (bias corrected MLE) 0.481
488 nu hat (MLE)| 57.44 nu star (bias corrected)| 52.62
489 MLE Mean (bias corrected) 0.452 MLE Sd (bias corrected) 0.466
490 95% Percentile of Chisquare (2kstar) 5.755 90% Percentile 1.056
491 95% Percentile 1.383 99% Percentile 2.147
492 The following statistics are computed using Gamma ROS Statistics on Imputed Data
493 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
494 WH HW WH HW
495 | 95% Approx. Gamma UTL with 95% Coverage 1.972 2.264 95% Approx. Gamma UPL 1.426 1.559
496 95% Gamma USL 2.58 3.096
497
498 Estimates of Gamma Parameters using KM Estimates
499 Mean (KM)|  0.465 SD (KM)|  0.363
500 Variance (KM) 0.132 SE of Mean (KM)  0.0703
501 k hat (KM) 1.638 k star (KM) 1.487
502 nu hat (KM)| 91.75 nu star (KM)| 83.26
503 theta hat (KM) 0.284 theta star (KM) 0.313
504 80% gamma percentile (KM) 0.72 90% gamma percentile (KM) 0.971
505 95% gamma percentile (KM) 1.215 99% gamma percentile (KM) 1.766
506
507 The following statistics are computed using gamma distribution and KM estimates
508 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
509 WH HW WH HW
510| 95% Approx. Gamma UTL with 95% Coverage 1.593 1.684 95% Approx. Gamma UPL 1.212 1.247
511 95% KM Gamma Percentile 1.153 1.182 95% Gamma USL 2.004 2.175
512
513 Lognormal GOF Test on Detected Observations Only
514 Shapiro Wilk Test Statistic 0.912 Shapiro Wilk GOF Test
515 5% Shapiro Wilk Critical Value 0.908 Detected Data appear Lognormal at 5% Significance Level
516 Lilliefors Test Statistic 0.232 Lilliefors GOF Test
517 5% Lilliefors Critical Value 0.188 Data Not Lognormal at 5% Significance Level
518 Detected Data appear Approximate Lognormal at 5% Significance Level
519
520 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
521 Mean in Original Scale 0.467 Mean in Log Scale| -1.086
522 SD in Original Scale 0.369 SDin Log Scale 0.857
523 95% UTL95% Coverage 2.313 95% BCA UTL95% Coverage 1.367
524 95% Bootstrap (%) UTL95% Coverage 1.65 95% UPL (t) 1.491
505 90% Percentile (z) 1.012 95% Percentile (z) 1.382
526 99% Percentile (z) 2.478 95% USL 3.456
527
528 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
529 KM Mean of Logged Data,  -1.088 95% KM UTL (Lognormal)95% Coverage 2.161
530 KM SD of Logged Data 0.828 95% KM UPL (Lognormal) 1414
531 95% KM Percentile Lognormal (z) 1.314 95% KM USL (Lognormal) 3.184
532
533 Background DL/2 Statistics Assuming Lognormal Distribution
534 Mean in Original Scale 0.46 Mean in Log Scale| -1.134
535 SD in Original Scale 0.375 SDin Log Scale 0.902
536 95% UTL95% Coverage 2.442 95% UPL (t) 1.538
537 90% Percentile (z) 1.023 95% Percentile (z) 1.42
538 99% Percentile (z) 2.626 95% USL 3.727
539 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

540
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541 Nonparametric Distribution Free Background Statistics
542 Data appear to follow a Discernible Distribution at 5% Significance Level
543
544 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
545 Order of Statistic,r| 28 95% UTL with95% Coverage 1.65
546 Approx, f used to compute achieved CC 1.474 Approximate Actual Confidence Coefficient achieved by UTL 0.762
547 Approximate Sample Size needed to achieve specified CC| 59 95% UPL 1.286
548 95% USL 1.65 95% KM Chebyshev UPL 2.077
549
550 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
551 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
552 and consists of observations collected from clean unimpacted locations.
553 The use of USL tends to provide a balance between false positives and false negatives provided the data
554 represents a background data set and when many onsite observations need to be compared with the BTV.
555
556 |Lead
557
558 General Statistics
559 Total Number of Observations| 28 Number of Missing Observations 3
560 Number of Distinct Observations 6
561 Number of Detects 2 Number of Non-Detects| 26
562 Number of Distinct Detects 2 Number of Distinct Non-Detects 5
563 Minimum Detect 0.5 Minimum Non-Detect 1
564 Maximum Detect 2 Maximum Non-Detect 5
565 Variance Detected 1.125 Percent Non-Detects ~ 92.86%
566 Mean Detected 1.25 SD Detected 1.061
567 Mean of Detected Logged Data 0 SD of Detected Logged Data 0.98
568
569 Warning: Data set has only 2 Detected Values.
570 This is not enough to compute meaningful or reliable statistics and estimates.
571
572
573 Critical Values for Background Threshold Values (BTVs)
574 Tolerance Factor K (For UTL) 2.246 d2max (for USL) 2.714
575
576 Normal GOF Test on Detects Only
577 Not Enough Data to Perform GOF Test
578
579 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
580 KM Mean 0.563 KM SD 0.3
581 95% UTL95% Coverage 1.236 95% KM UPL (t) 1.082
582 90% KM Percentile (z) 0.947 95% KM Percentile (z) 1.056
583 99% KM Percentile (z) 1.26 95% KM USL 1.376
584
585 DL/2 Substitution Background Statistics Assuming Normal Distribution
586 Mean 0.768 SD 0.569
587 95% UTL95% Coverage 2.046 95% UPL (t) 1.754
588 90% Percentile (z) 1.497 95% Percentile (z) 1.704
589 99% Percentile (z) 2.092 95% USL 2.312
590 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
591
592 Gamma GOF Tests on Detected Observations Only
593 Not Enough Data to Perform GOF Test

594
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595 Gamma Statistics on Detected Data Only
596 k hat (MLE) 2.394 k star (bias corrected MLE)  N/A
597 Theta hat (MLE) 0.522 Theta star (bias corrected MLE),  N/A
508 nu hat (MLE) 9.577 nu star (bias corrected) N/A
599 MLE Mean (bias corrected)| N/A
600 MLE Sd (bias corrected)| N/A 95% Percentile of Chisquare (2kstar), N/A
601
602 Estimates of Gamma Parameters using KM Estimates
603 Mean (KM) 0.563 SD (KM) 0.3
604 Variance (KM)|  0.0898 SE of Mean (KM)  0.0865
605 k hat (KM) 3.522 k star (KM) 3.168
606 nu hat (KM) 197.2 nu star (KM)| 177.4
607 theta hat (KM) 0.16 theta star (KM) 0.178
608 80% gamma percentile (KM) 0.797 90% gamma percentile (KM) 0.986
609 95% gamma percentile (KM) 1.162 99% gamma percentile (KM) 1.543
610
611 The following statistics are computed using gamma distribution and KM estimates
612 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
613 WH HW WH HW
614 | 95% Approx. Gamma UTL with 95% Coverage 1.069 1.048 95% Approx. Gamma UPL 0.926 0.908
615 95% KM Gamma Percentile 0.902 0.885 95% Gamma USL 1.211 1.19
616
617 Lognormal GOF Test on Detected Observations Only
618 Not Enough Data to Perform GOF Test
619
620 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
621 Mean in Original Scale 0.607 Mean in Log Scale| -0.652
622 SD in Original Scale 0.381 SDin Log Scale 0.551
623 95% UTL95% Coverage 1.795 95% BCA UTL95% Coverage 2
624 95% Bootstrap (%) UTL95% Coverage 2 95% UPL (t) 1.354
625 90% Percentile (z) 1.055 95% Percentile (z) 1.289
626 99% Percentile (z) 1.876 95% USL 2.323
627
628 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
629 KM Mean of Logged Data,  -0.635 95% KM UTL (Lognormal)95% Coverage 0.987
630 KM SD of Logged Data 0.277 95% KM UPL (Lognormal) 0.856
631 95% KM Percentile Lognormal (z) 0.835 95% KM USL (Lognormal) 1.124
632
633 Background DL/2 Statistics Assuming Lognormal Distribution
634 Mean in Original Scale 0.768 Mean in Log Scale| -0.433
635 SD in Original Scale 0.569 SDin Log Scale 0.525
636 95% UTL95% Coverage 2.108 95% UPL (t) 1.61
637 90% Percentile (z) 1.27 95% Percentile (z) 1.537
638 99% Percentile (z) 2.198 95% USL 2.695
639 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
640
641 Nonparametric Distribution Free Background Statistics
642 Data do not follow a Discernible Distribution (0.05)
643
644 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
645 Order of Statistic,r| 28 95% UTL with95% Coverage 5
646 Approx, f used to compute achieved CC 1.474 Approximate Actual Confidence Coefficient achieved by UTL 0.762
647 Approximate Sample Size needed to achieve specified CC| 59 95% UPL 4.55

95% USL 5 95% KM Chebyshev UPL 1.892

648
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649
650 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
651 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
652 and consists of observations collected from clean unimpacted locations.
653 The use of USL tends to provide a balance between false positives and false negatives provided the data
654 represents a background data set and when many onsite observations need to be compared with the BTV.
655
656 |Lithium
657
658 |General Statistics
659 Total Number of Observations| 28 Number of Distinct Observations| 27
660 Number of Missing Observations 3
661 Minimum| 51.6 First Quartile,  57.2
662 Second Largest, 525 Median 398.5
663 Maximum 570 Third Quartile, 410.8
664 Mean| 282.5 SD| 187
665 Coefficient of Variation 0.662 Skewness| -0.317
666 Mean of logged Data 5.272 SD of logged Data 0.995
667
668 Critical Values for Background Threshold Values (BTVs)
669 Tolerance Factor K (For UTL) 2.246 d2max (for USL) 2.714
670
671 Normal GOF Test
672 Shapiro Wilk Test Statistic 0.759 Shapiro Wilk GOF Test
673 5% Shapiro Wilk Critical Value 0.924 Data Not Normal at 5% Significance Level
674 Lilliefors Test Statistic 0.319 Lilliefors GOF Test
675 5% Lilliefors Critical Value 0.164 Data Not Normal at 5% Significance Level
676 Data Not Normal at 5% Significance Level
677
678 Background Statistics Assuming Normal Distribution
679 95% UTL with 95% Coverage| 702.5 90% Percentile (z)| 522.2
680 95% UPL (t)| 606.7 95% Percentile (z)| 590.1
681 95% USL | 790.1 99% Percentile (z)| 717.5
682
683 Gamma GOF Test
684 A-D Test Statistic 3.86 Anderson-Darling Gamma GOF Test
685 5% A-D Critical Value 0.763 Data Not Gamma Distributed at 5% Significance Level
686 K-S Test Statistic 0.357 Kolmogorov-Smirnov Gamma GOF Test
687 5% K-S Critical Value 0.168 Data Not Gamma Distributed at 5% Significance Level
688 Data Not Gamma Distributed at 5% Significance Level
689
690 Gamma Statistics
691 k hat (MLE) 1.488 k star (bias corrected MLE) 1.353
692 Theta hat (MLE) 189.8 Theta star (bias corrected MLE)  208.9
693 nu hat (MLE),  83.34 nu star (bias corrected),  75.74
694 MLE Mean (bias corrected)| 282.5 MLE Sd (bias corrected)| 242.9
695
696 Background Statistics Assuming Gamma Distribution
697 95% Wilson Hilferty (WH) Approx. Gamma UPL| 793.4 90% Percentile| 603.8
698 95% Hawkins Wixley (HW) Approx. Gamma UPL| 842.6 95% Percentile| 762.1
699 95% WH Approx. Gamma UTL with 95% Coverage| 1059 99% Percentile| 1122
700 95% HW Approx. Gamma UTL with 95% Coverage| 1167
701 95% WH USL| 1349 95% HW USL| 1537

702
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703 Lognormal GOF Test
704 Shapiro Wilk Test Statistic 0.707 Shapiro Wilk Lognormal GOF Test
705 5% Shapiro Wilk Critical Value 0.924 Data Not Lognormal at 5% Significance Level
706 Lilliefors Test Statistic 0.362 Lilliefors Lognormal GOF Test
707 5% Lilliefors Critical Value 0.164 Data Not Lognormal at 5% Significance Level
708 Data Not Lognormal at 5% Significance Level
709
710 Background Statistics assuming Lognormal Distribution
711 95% UTL with 95% Coverage| 1821 90% Percentile (z)| 697.2
712 95% UPL (t)| 1093 95% Percentile (z) 1001
713 95% USL | 2903 99% Percentile (z) 1972
714
715 Nonparametric Distribution Free Background Statistics
716 Data do not follow a Discernible Distribution (0.05)
717
718 Nonparametric Upper Limits for Background Threshold Values
719 Order of Statistic,r| 28 95% UTL with 95% Coverage 570
720 Approx, f used to compute achieved CC 1.474 Approximate Actual Confidence Coefficient achieved by UTL 0.762
721 Approximate Sample Size needed to achieve specified CC| 59
722 95% Percentile Bootstrap UTL with 95% Coverage 570 95% BCA Bootstrap UTL with 95% Coverage 570
723 95% UPL| 549.8 90% Percentile 439.3
724 90% Chebyshev UPL| 853.4 95% Percentile| 495.3
795 95% Chebyshev UPL| 1112 99% Percentile| 557.9
726 95% USL| 570
727
728 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
729 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
730 and consists of observations collected from clean unimpacted locations.
731 The use of USL tends to provide a balance between false positives and false negatives provided the data
732 represents a background data set and when many onsite observations need to be compared with the BTV.
733
734 |Mercury
735
736 General Statistics
737 Total Number of Observations| 28 Number of Missing Observations 3
738 Number of Distinct Observations
739 Number of Detects Number of Non-Detects| 28
740 Number of Distinct Detects Number of Distinct Non-Detects 2
741 Minimum Detect| N/A Minimum Non-Detect 0.1
742 Maximum Detect| N/A Maximum Non-Detect 0.2
743 Variance Detected| N/A Percent Non-Detects| 100%
744 Mean Detected| N/A SD Detected| N/A
745 Mean of Detected Logged Data| N/A SD of Detected Logged Data| N/A
746
747 Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
748 Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
749 The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).
750
751 The data set for variable Mercury was not processed!
752
753
754 |Molybdenum
755

756

General Statistics
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757 Total Number of Observations| 28 Number of Missing Observations 3
758 Number of Distinct Observations| 16
759 Number of Detects| 12 Number of Non-Detects| 16
760 Number of Distinct Detects| 12 Number of Distinct Non-Detects 4
761 Minimum Detect 2 Minimum Non-Detect 0.5
762 Maximum Detect, 55.8 Maximum Non-Detect 4
763 Variance Detected 258.9 Percent Non-Detects ~ 57.14%
764 Mean Detected| 24.36 SD Detected| 16.09
765 Mean of Detected Logged Data 2,934 SD of Detected Logged Data 0.868
766
767 Critical Values for Background Threshold Values (BTVs)
768 Tolerance Factor K (For UTL) 2.246 d2max (for USL) 2.714
769
770 Normal GOF Test on Detects Only
771 Shapiro Wilk Test Statistic 0.9 Shapiro Wilk GOF Test
772 5% Shapiro Wilk Critical Value 0.859 Detected Data appear Normal at 5% Significance Level
773 Lilliefors Test Statistic 0.239 Lilliefors GOF Test
774 5% Lilliefors Critical Value 0.243 Detected Data appear Normal at 5% Significance Level
775 Detected Data appear Normal at 5% Significance Level
776
777 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
778 KM Mean 10.73 KM SD 15.52
779 95% UTL95% Coverage  45.6 95% KM UPL ()] 37.64
780 90% KM Percentile (z)| 30.63 95% KM Percentile (z)| 36.27
781 99% KM Percentile (z)| 46.84 95% KM USL| 52.87
782
783 DL/2 Substitution Background Statistics Assuming Normal Distribution
784 Mean  10.81 SD| 15.76
785 95% UTL95% Coverage| 46.21 95% UPL (), 38.13
786 90% Percentile (z)| 31.01 95% Percentile (z)| 36.73
787 99% Percentile (z)| 47.47 95% USL| 53.59
788 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
789
790 Gamma GOF Tests on Detected Observations Only
701 A-D Test Statistic 0.407 Anderson-Darling GOF Test
792 5% A-D Critical Value 0.741 Detected data appear Gamma Distributed at 5% Significance Level
793 K-S Test Statistic 0.162 Kolmogorov-Smirnov GOF
794 5% K-S Critical Value 0.248 Detected data appear Gamma Distributed at 5% Significance Level
795 Detected data appear Gamma Distributed at 5% Significance Level
796
797 Gamma Statistics on Detected Data Only
708 k hat (MLE) 2.086 k star (bias corrected MLE) 1.62
799 Theta hat (MLE)| 11.68 Theta star (bias corrected MLE),  15.04
800 nu hat (MLE)| 50.06 nu star (bias corrected)| 38.87
801 MLE Mean (bias corrected)| 24.36
802 MLE Sd (bias corrected)| 19.14 95% Percentile of Chisquare (2kstar) 8.226
803
804 Gamma ROS Statistics using Imputed Non-Detects
805 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
806 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
807 For such situations, GROS method may yield incorrect values of UCLs and BTVs
808 This is especially true when the sample size is small.
809 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum| 0.01 Mean  10.52

810
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811 Maximum  55.8 Median ~ 0.01
812 SD 15.96 CVv 1.517
813 k hat (MLE) 0.207 k star (bias corrected MLE) 0.209
814 Theta hat (MLE)| 50.82 Theta star (bias corrected MLE),  50.42
815 nu hat (MLE)| 11.59 nu star (bias corrected)| 11.68
816 MLE Mean (bias corrected)| 10.52 MLE Sd (bias corrected)| 23.03
817 95% Percentile of Chisquare (2kstar) 2.126 90% Percentile| 31.81
818 95% Percentile,  53.6 99% Percentile | 113.2
819 The following statistics are computed using Gamma ROS Statistics on Imputed Data

820 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

821 WH HW WH HW
goo | 95% Approx. Gamma UTL with 95% Coverage, 81.76 108.2 95% Approx. Gamma UPL| 48.86 56.83
823 95% Gamma USL| 1225 180.3

824

825 Estimates of Gamma Parameters using KM Estimates

826 Mean (KM)| 10.73 SD (KM)| 15.52
827 Variance (KM) 241 SE of Mean (KM) 3.064
828 k hat (KM) 0.478 k star (KM) 0.451
829 nu hat (KM)|  26.77 nu star (KM)|  25.23
830 theta hat (KM)  22.45 theta star (KM)|  23.82
831 80% gamma percentile (KM)|  17.52 90% gamma percentile (KM)|  29.65
832 95% gamma percentile (KM)|  42.78 99% gamma percentile (KM)|  75.38
833

834 The following statistics are computed using gamma distribution and KM estimates

835 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

336 WH HW WH HW
g37| 95% Approx. Gamma UTL with 95% Coverage, 64.81 73.72 95% Approx. Gamma UPL| 41.9 44.26
838 95% KM Gamma Percentile|  38.59 40.24 95% Gamma USL| 91.94 111.7
839

840 Lognormal GOF Test on Detected Observations Only

841 Shapiro Wilk Test Statistic 0.862 Shapiro Wilk GOF Test

842 5% Shapiro Wilk Critical Value 0.859 Detected Data appear Lognormal at 5% Significance Level

843 Lilliefors Test Statistic 0.212 Lilliefors GOF Test

844 5% Lilliefors Critical Value 0.243 Detected Data appear Lognormal at 5% Significance Level

845 Detected Data appear Lognormal at 5% Significance Level

846

847 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

848 Mean in Original Scale| 11.78 Mean in Log Scale 1.616
849 SD in Original Scale|  15.16 SDin Log Scale 1.405
850 95% UTL95% Coverage| 118.2 95% BCA UTL95% Coverage| 55.8
851 95% Bootstrap (%) UTL95% Coverage| 55.8 95% UPL (t) 57.52
852 90% Percentile (z)| 30.48 95% Percentile (z)| 50.78
853 99% Percentile (z)| 132.3 95% USL| 228.3
854

855 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

856 KM Mean of Logged Data 0.868 95% KM UTL (Lognormal)95% Coverage| 159.9
857 KM SD of Logged Data 1.873 95% KM UPL (Lognormal)|  61.22
858 95% KM Percentile Lognormal (z)| 51.86 95% KM USL (Lognormal)| 384.4
859

860 Background DL/2 Statistics Assuming Lognormal Distribution

861 Mean in Original Scale, 10.81 Mean in Log Scale 0.925
862 SD in Original Scale| 15.76 SD in Log Scale 1.89
863 95% UTL95% Coverage| 176 95% UPL ()| 66.8
864 90% Percentile (z)  28.44 95% Percentile (z)) 56.5
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865 99% Percentile (z) 204.9 95% USL| 426.6
866 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
867
868 Nonparametric Distribution Free Background Statistics
869 Data appear to follow a Discernible Distribution at 5% Significance Level
870
871 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
872 Order of Statistic,r| 28 95% UTL with95% Coverage| 55.8
873 Approx, f used to compute achieved CC 1.474 Approximate Actual Confidence Coefficient achieved by UTL 0.762
874 Approximate Sample Size needed to achieve specified CC| 59 95% UPL| 52.38
875 95% USL| 55.8 95% KM Chebyshev UPL 79.59
876
877 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
878 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
879 and consists of observations collected from clean unimpacted locations.
880 The use of USL tends to provide a balance between false positives and false negatives provided the data
881 represents a background data set and when many onsite observations need to be compared with the BTV.
882
gg3 |[Radium
884
885 General Statistics
886 Total Number of Observations| 24 Number of Missing Observations 7
887 Number of Distinct Observations| 24
888 Number of Detects| 22 Number of Non-Detects 2
889 Number of Distinct Detects| 22 Number of Distinct Non-Detects 2
890 Minimum Detect 0.282 Minimum Non-Detect 0.48
891 Maximum Detect 3 Maximum Non-Detect 0.71
892 Variance Detected 0.561 Percent Non-Detects 8.333%
893 Mean Detected 1.31 SD Detected 0.749
894 Mean of Detected Logged Data 0.117 SD of Detected Logged Data 0.577
895
896 Critical Values for Background Threshold Values (BTVs)
897 Tolerance Factor K (For UTL) 2.309 d2max (for USL) 2.644
898
899 Normal GOF Test on Detects Only
900 Shapiro Wilk Test Statistic 0.879 Shapiro Wilk GOF Test
901 5% Shapiro Wilk Critical Value 0.911 Data Not Normal at 5% Significance Level
902 Lilliefors Test Statistic 0.196 Lilliefors GOF Test
903 5% Lilliefors Critical Value 0.184 Data Not Normal at 5% Significance Level
904 Data Not Normal at 5% Significance Level
905
906 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
907 KM Mean 1.229 KM SD 0.751
908 95% UTL95% Coverage 2.962 95% KM UPL (t) 2.542
909 90% KM Percentile (z) 2.191 95% KM Percentile (z) 2.464
910 99% KM Percentile (z) 2.975 95% KM USL 3.213
911
912 DL/2 Substitution Background Statistics Assuming Normal Distribution
913 Mean 1.225 SD 0.771
914 95% UTL95% Coverage 3.005 95% UPL (t) 2.574
915 90% Percentile (z) 2.213 95% Percentile (z) 2.493
916 99% Percentile (z) 3.019 95% USL 3.264
917 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

918
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Gamma GOF Tests on Detected Observations Only

z;z A-D Test Statistic 0.484 Anderson-Darling GOF Test

921 5% A-D Critical Value 0.748 Detected data appear Gamma Distributed at 5% Significance Level

922 K-S Test Statistic 0.137 Kolmogorov-Smirnov GOF

923 5% K-S Critical Value 0.186 Detected data appear Gamma Distributed at 5% Significance Level

924 Detected data appear Gamma Distributed at 5% Significance Level

925

926 Gamma Statistics on Detected Data Only

927 k hat (MLE) 3.442 k star (bias corrected MLE) 3.003

928 Theta hat (MLE) 0.38 Theta star (bias corrected MLE) 0.436

929 nu hat (MLE) 151.4 nu star (bias corrected)| 132.1

930 MLE Mean (bias corrected) 1.31

931 MLE Sd (bias corrected) 0.756 95% Percentile of Chisquare (2kstar)  12.6

932

933 Gamma ROS Statistics using Imputed Non-Detects

934 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

935 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

936 For such situations, GROS method may yield incorrect values of UCLs and BTVs

937 This is especially true when the sample size is small.

938 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

939 Minimum 0.16 Mean 1.22

940 Maximum 3 Median 0.971

941 SD 0.778 cv 0.637

942 k hat (MLE) 2.469 k star (bias corrected MLE) 2.189

943 Theta hat (MLE) 0.494 Theta star (bias corrected MLE) 0.558

944 nu hat (MLE)| 118.5 nu star (bias corrected) 105

945 MLE Mean (bias corrected) 1.22 MLE Sd (bias corrected) 0.825

946 95% Percentile of Chisquare (2kstar)|  10.09 90% Percentile 2.324

947 95% Percentile 2.814 99% Percentile 3.894

948 The following statistics are computed using Gamma ROS Statistics on Imputed Data

949 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

950 WH HW WH HW

g51| 95% Approx. Gamma UTL with 95% Coverage 3.749 3.971 95% Approx. Gamma UPL 2.89 2.985

952 95% Gamma USL 4.337 4.666

953

954 Estimates of Gamma Parameters using KM Estimates

955 Mean (KM)|  1.229 SD (KM)| 0.751

956 Variance (KM) 0.563 SE of Mean (KM) 0.157

957 k hat (KM) 2.682 k star (KM) 2.375

958 nu hat (KM)| 128.7 nu star (KM)| 114

959 theta hat (KM) 0.458 theta star (KM) 0.518

960 80% gamma percentile (KM) 1.803 90% gamma percentile (KM) 2.297

961 95% gamma percentile (KM) 2.764 99% gamma percentile (KM) 3.789

962

963 The following statistics are computed using gamma distribution and KM estimates

964 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

965 WH HW WH HW

966 | 95% Approx. Gamma UTL with 95% Coverage 3.527 3.684 95% Approx. Gamma UPL 2.758 2.821

967 95% KM Gamma Percentile 2.628 2.679 95% Gamma USL 4.05 4.287

968

969 Lognormal GOF Test on Detected Observations Only

970 Shapiro Wilk Test Statistic 0.961 Shapiro Wilk GOF Test

971 5% Shapiro Wilk Critical Value 0.911 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.139 Lilliefors GOF Test

972
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973 5% Lilliefors Critical Value 0.184 Detected Data appear Lognormal at 5% Significance Level
974 Detected Data appear Lognormal at 5% Significance Level
975
976 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
977 Mean in Original Scale 1.233 Mean in Log Scale| 0.0298
978 SD in Original Scale 0.761 SDin Log Scale 0.627
979 95% UTL95% Coverage 4.383 95% BCA UTL95% Coverage 3
980 95% Bootstrap (%) UTL95% Coverage 3 95% UPL (t) 3.085
981 90% Percentile (z) 2.301 95% Percentile (z) 2.89
982 99% Percentile (z) 4.431 95% USL 5.407
983
984 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
985 KM Mean of Logged Data,  0.0153 95% KM UTL (Lognormal)95% Coverage 4.473
986 KM SD of Logged Data 0.642 95% KM UPL (Lognormal) 3.122
987 95% KM Percentile Lognormal (z) 2.92 95% KM USL (Lognormal) 5.546
988
989 Background DL/2 Statistics Assuming Lognormal Distribution
990 Mean in Original Scale 1.225 Mean in Log Scale| 0.005
991 SD in Original Scale 0.771 SDin Log Scale 0.672
992 95% UTL95% Coverage 4,748 95% UPL (t) 3.259
993 90% Percentile (z) 2.379 95% Percentile (z) 3.038
994 99% Percentile (z) 4.804 95% USL 5.947
995 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
996
997 Nonparametric Distribution Free Background Statistics
998 Data appear to follow a Discernible Distribution at 5% Significance Level
999
1000 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
1001 Order of Statistic, r| 24 95% UTL with95% Coverage 3
1002 Approx, f used to compute achieved CC 1.263 Approximate Actual Confidence Coefficient achieved by UTL 0.708
1003| Approximate Sample Size needed to achieve specified CC 59 95% UPL 2.935
1004 95% USL 3 95% KM Chebyshev UPL 4.568
1005
1006 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
1007 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
1008 and consists of observations collected from clean unimpacted locations.
1009 The use of USL tends to provide a balance between false positives and false negatives provided the data
1010 represents a background data set and when many onsite observations need to be compared with the BTV.
1011
1012|Radium-226
1013
1014|General Statistics
1015 Total Number of Observations| 16 Number of Distinct Observations| 16
1016 Number of Missing Observations| 15
1017 Minimum| -0.0627 First Quartile 0.108
1018 Second Largest 0.947 Median 0.226
1019 Maximum 1.71 Third Quartile 0.659
1020 Mean 0.396 SD 0.471
1021 Coefficient of Variation 1.188 Skewness 1.603
1022
1023 Critical Values for Background Threshold Values (BTVs)
1024 Tolerance Factor K (For UTL) 2.524 d2max (for USL) 2.443
1025

1026

Normal GOF Test
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1027 Shapiro Wilk Test Statistic 0.839 Shapiro Wilk GOF Test
1028 5% Shapiro Wilk Critical Value 0.887 Data Not Normal at 5% Significance Level
1029 Lilliefors Test Statistic 0.218 Lilliefors GOF Test
1030 5% Lilliefors Critical Value 0.213 Data Not Normal at 5% Significance Level
1031 Data Not Normal at 5% Significance Level
1032
1033 Background Statistics Assuming Normal Distribution
1034 95% UTL with 95% Coverage 1.584 90% Percentile (z) 0.999
1035 95% UPL (t) 1.247 95% Percentile (z) 1.17
1036 95% USL 1.546 99% Percentile (z) 1491
1037
1038 Gamma Statistics
1039 Gamma Statistics Not Available
1040
1041 Dataset Contains Values <= 0 - Cannot Compute Gamma Statistics
1042
1043 Dataset Contains Values <= 0 - Cannot Compute Log Statistics
1044
1045 Nonparametric Distribution Free Background Statistics
1046 Data do not follow a Discernible Distribution (0.05)
1047
1048 Nonparametric Upper Limits for Background Threshold Values
1049 Order of Statistic,r| 16 95% UTL with 95% Coverage 1.71
1050 Approx, f used to compute achieved CC 0.842 Approximate Actual Confidence Coefficient achieved by UTL 0.56
1051 Approximate Sample Size needed to achieve specified CC| 59
1052 95% Percentile Bootstrap UTL with 95% Coverage 171 95% BCA Bootstrap UTL with 95% Coverage 171
1053 95% UPL 171 90% Percentile 0.883
1054 90% Chebyshev UPL 1.852 95% Percentile 1.138
1055 95% Chebyshev UPL 2511 99% Percentile 1.596
1056 95% USL 1.71
1057
1058 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
1059 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
1060 and consists of observations collected from clean unimpacted locations.
1061 The use of USL tends to provide a balance between false positives and false negatives provided the data
1062 represents a background data set and when many onsite observations need to be compared with the BTV.
1063
1064|Radium-228
1065
1066|Ceneral Statistics
1067 Total Number of Observations| 16 Number of Distinct Observations| 16
1068 Number of Missing Observations, 15
1069 Minimum 0.234 First Quartile 0.653
1070 Second Largest 1.76 Median 0.843
1071 Maximum 1.89 Third Quartile 1.043
1072 Mean 0.894 SD 0.438
1073 Coefficient of Variation 0.491 Skewness 1.046
1074 Mean of logged Data| -0.228 SD of logged Data 0.516
1075
1076 Critical Values for Background Threshold Values (BTVs)
1077 Tolerance Factor K (For UTL)‘ 2.524 ‘ d2max (for USL)  2.443
1078
1079 Normal GOF Test

1080

Shapiro Wilk Test Statistic‘ 0.911 ‘ Shapiro Wilk GOF Test
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1081 5% Shapiro Wilk Critical Value 0.887 Data appear Normal at 5% Significance Level
1082 Lilliefors Test Statistic 0.178 Lilliefors GOF Test
1083 5% Lilliefors Critical Value 0.213 Data appear Normal at 5% Significance Level
1084 Data appear Normal at 5% Significance Level
1085
1086 Background Statistics Assuming Normal Distribution
1087 95% UTL with 95% Coverage 2 90% Percentile (z) 1.455
1088 95% UPL (t) 1.686 95% Percentile (z) 1.615
1089 95% USL 1.965 99% Percentile (z) 1.913
1090
1091 Gamma GOF Test
1092 A-D Test Statistic 0.253 Anderson-Darling Gamma GOF Test
1093 5% A-D Critical Value 0.742 Detected data appear Gamma Distributed at 5% Significance Level
1094 K-S Test Statistic 0.132 Kolmogorov-Smirnov Gamma GOF Test
1095 5% K-S Critical Value 0.216 Detected data appear Gamma Distributed at 5% Significance Level
1096 Detected data appear Gamma Distributed at 5% Significance Level
1097
1098 Gamma Statistics
1099 k hat (MLE) 4.483 k star (bias corrected MLE) 3.684
1100 Theta hat (MLE) 0.199 Theta star (bias corrected MLE) 0.243
1101 nu hat (MLE) 143.4 nu star (bias corrected)| 117.9
1102 MLE Mean (bias corrected) 0.894 MLE Sd (bias corrected) 0.466
1103
1104 Background Statistics Assuming Gamma Distribution
1105 95% Wilson Hilferty (WH) Approx. Gamma UPL 1.824 90% Percentile 1.518
1106 95% Hawkins Wixley (HW) Approx. Gamma UPL 1.86 95% Percentile 1.771
1107 95% WH Approx. Gamma UTL with 95% Coverage 2.374 99% Percentile 2.313
1108 95% HW Approx. Gamma UTL with 95% Coverage 247
1109 95% WH USL 2.307 95% HW USL 2.394
1110
1111 Lognormal GOF Test
1112 Shapiro Wilk Test Statistic 0.961 Shapiro Wilk Lognormal GOF Test
1113 5% Shapiro Wilk Critical Value 0.887 Data appear Lognormal at 5% Significance Level
1114 Lilliefors Test Statistic 0.129 Lilliefors Lognormal GOF Test
1115 5% Lilliefors Critical Value 0.213 Data appear Lognormal at 5% Significance Level
1116 Data appear Lognormal at 5% Significance Level
1117
1118 Background Statistics assuming Lognormal Distribution
1119 95% UTL with 95% Coverage 2.926 90% Percentile (z) 1.541
1120 95% UPL (t) 2.021 95% Percentile (z) 1.859
1121 95% USL 2.806 99% Percentile (z) 2.642
1122
1123 Nonparametric Distribution Free Background Statistics
1124 Data appear Normal at 5% Significance Level
1125
1126 Nonparametric Upper Limits for Background Threshold Values
1127 Order of Statistic,r| 16 95% UTL with 95% Coverage 1.89
1128 Approx, f used to compute achieved CC 0.842 Approximate Actual Confidence Coefficient achieved by UTL 0.56
1129 Approximate Sample Size needed to achieve specified CC| 59
1130 95% Percentile Bootstrap UTL with 95% Coverage 1.89 95% BCA Bootstrap UTL with 95% Coverage 1.89
1131 95% UPL 1.89 90% Percentile 1.44
1132 90% Chebyshev UPL 2.249 95% Percentile 1.793
1133 95% Chebyshev UPL 2.863 99% Percentile 1.871
1134 95% USL 1.89
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1135
1136 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
1137 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
1138 and consists of observations collected from clean unimpacted locations.
1139 The use of USL tends to provide a balance between false positives and false negatives provided the data
1140 represents a background data set and when many onsite observations need to be compared with the BTV.
1141
1142|Selenium
1143
1144 General Statistics
1145 Total Number of Observations| 28 Number of Missing Observations 3
1146 Number of Distinct Observations| 16
1147 Number of Detects, 18 Number of Non-Detects| 10
1148 Number of Distinct Detects| 14 Number of Distinct Non-Detects 4
1149 Minimum Detect 1 Minimum Non-Detect 0.5
1150 Maximum Detect, 45 Maximum Non-Detect 4
1151 Variance Detected 182.7 Percent Non-Detects ~ 35.71%
1152 Mean Detected| 17.09 SD Detected| 13.52
1153 Mean of Detected Logged Data 2.245 SD of Detected Logged Data 1.333
1154
1155 Critical Values for Background Threshold Values (BTVs)
1156 Tolerance Factor K (For UTL) 2.246 d2max (for USL) 2.714
1157
1158 Normal GOF Test on Detects Only
1159 Shapiro Wilk Test Statistic 0.853 Shapiro Wilk GOF Test
1160 5% Shapiro Wilk Critical Value 0.897 Data Not Normal at 5% Significance Level
1161 Lilliefors Test Statistic 0.24 Lilliefors GOF Test
1162 5% Lilliefors Critical Value 0.202 Data Not Normal at 5% Significance Level
1163 Data Not Normal at 5% Significance Level
1164
1165 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
1166 KM Mean 11.21 KM SD 13.16
1167 95% UTL95% Coverage| 40.78 95% KM UPL ()| 34.03
1168 90% KM Percentile (z)| 28.08 95% KM Percentile (z)| 32.87
1169 99% KM Percentile (z) 41.84 95% KM USL| 46.95
1170
1171 DL/2 Substitution Background Statistics Assuming Normal Distribution
1172 Mean  11.25 SD| 13.38
1173 95% UTL95% Coverage| 41.29 95% UPL ()| 34.44
1174 90% Percentile (z)| 28.39 95% Percentile (z)| 33.25
1175 99% Percentile (z)| 42.37 95% USL| 47.56
1176 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
1177
1178 Gamma GOF Tests on Detected Observations Only
1179 A-D Test Statistic 1.869 Anderson-Darling GOF Test
1180 5% A-D Critical Value 0.768 Data Not Gamma Distributed at 5% Significance Level
1181 K-S Test Statistic 0.312 Kolmogorov-Smirnov GOF
1182 5% K-S Critical Value 0.21 Data Not Gamma Distributed at 5% Significance Level
1183 Data Not Gamma Distributed at 5% Significance Level
1184
1185 Gamma Statistics on Detected Data Only
1186 k hat (MLE) 0.975 k star (bias corrected MLE) 0.85
1187 Theta hat (MLE)| 17.53 Theta star (bias corrected MLE)|  20.11
1188 nu hat (MLE),  35.11 nu star (bias corrected),  30.59
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1189 MLE Mean (bias corrected)| 17.09
1190 MLE Sd (bias corrected)  18.54 95% Percentile of Chisquare (2kstar)‘ 5.395
1191
1192 Gamma ROS Statistics using Imputed Non-Detects
1193 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
1194 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
1195 For such situations, GROS method may yield incorrect values of UCLs and BTVs
1196 This is especially true when the sample size is small.
1197 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
1198 Minimum| 0.01 Mean  11.23
1199 Maximum 45 Median 2
1200 SD 134 CVv 1.194
1201 k hat (MLE) 0.369 k star (bias corrected MLE) 0.353
1202 Theta hat (MLE)| 30.42 Theta star (bias corrected MLE),  31.78
1203 nu hat (MLE)| 20.67 nu star (bias corrected)| 19.78
1204 MLE Mean (bias corrected)| 11.23 MLE Sd (bias corrected)| 18.89
1205 95% Percentile of Chisquare (2kstar) 3.063 90% Percentile| 32.37
1206 95% Percentile| 48.66 99% Percentile 90.19
1207 The following statistics are computed using Gamma ROS Statistics on Imputed Data
1208 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
1209 WH HW WH HW
1210| 95% Approx. Gamma UTL with 95% Coverage  74.3 95.66 95% Approx. Gamma UPL| 47.95 56.21
1211 95% Gamma USL| 105.5 147.2
1212
1213 Estimates of Gamma Parameters using KM Estimates
1214 Mean (KM)| 11.21 SD (KM)| 13.16
1215 Variance (KM)| 173.3 SE of Mean (KM) 2.56
1216 k hat (KM) 0.726 k star (KM) 0.672
1217 nu hat (KM)|  40.63 nu star (KM)| 37.61
1218 theta hat (KM)|  15.45 theta star (KM)|  16.69
1219 80% gamma percentile (KM)| 18.45 90% gamma percentile (KM)| 28.42
1220 95% gamma percentile (KM)|  38.74 99% gamma percentile (KM)|  63.46
1221
1222 The following statistics are computed using gamma distribution and KM estimates
1223 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
1224 WH HW WH HW
1225 95% Approx. Gamma UTL with 95% Coverage 63.9 73.39 95% Approx. Gamma UPL| 42.55 45.7
1226 95% KM Gamma Percentile|  39.42 41.85 95% Gamma USL| 88.79 108.3
1227
1228 Lognormal GOF Test on Detected Observations Only
1229 Shapiro Wilk Test Statistic 0.779 Shapiro Wilk GOF Test
1230 5% Shapiro Wilk Critical Value 0.897 Data Not Lognormal at 5% Significance Level
1231 Lilliefors Test Statistic 0.332 Lilliefors GOF Test
1232 5% Lilliefors Critical Value 0.202 Data Not Lognormal at 5% Significance Level
1233 Data Not Lognormal at 5% Significance Level
1234
1235 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
1236 Mean in Original Scale| 11.26 Mean in Log Scale 1.266
1237 SD in Original Scale|  13.37 SDin Log Scale 1.758
1238 95% UTL95% Coverage| 183.9 95% BCA UTL95% Coverage| 41.05
1239 95% Bootstrap (%) UTL95% Coverage, 45 95% UPL ()| 74.69
1240 90% Percentile (z)| 33.75 95% Percentile (z)| 63.92
1241 99% Percentile (z)| 211.8 95% USL| 419
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1243 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
1244 KM Mean of Logged Data 1.237 95% KM UTL (Lognormal)95% Coverage| 164.2
1245 KM SD of Logged Data 1.72 95% KM UPL (Lognormal)| 68
1246 95% KM Percentile Lognormal (z)| 58.39 95% KM USL (Lognormal)| 367.6
1247
1248 Background DL/2 Statistics Assuming Lognormal Distribution
1249 Mean in Original Scale| 11.25 Mean in Log Scale 1.26
1250 SD in Original Scale|  13.38 SDin Log Scale 1.747
1251 95% UTL95% Coverage| 178.5 95% UPL (t), 72.89
1252 90% Percentile (z)| 33.09 95% Percentile (z)| 62.43
1253 99% Percentile (z)| 205.4 95% USL| 404.7
1254 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
1255
1256 Nonparametric Distribution Free Background Statistics
1257 Data do not follow a Discernible Distribution (0.05)
1258
1259 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
1260 Order of Statistic,r| 28 95% UTL with95% Coverage 45
1261 Approx, f used to compute achieved CC 1.474 Approximate Actual Confidence Coefficient achieved by UTL 0.762
1262 Approximate Sample Size needed to achieve specified CC 59 95% UPL| 39.92
1263 95% USL| 45 95% KM Chebyshev UPL 69.61
1264
1265 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
1266 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
1267 and consists of observations collected from clean unimpacted locations.
1268 The use of USL tends to provide a balance between false positives and false negatives provided the data
1269 represents a background data set and when many onsite observations need to be compared with the BTV.
1270
1271/ Thallium
1272
1273 General Statistics
1274 Total Number of Observations| 28 Number of Missing Observations 3
1275 Number of Distinct Observations
1276 Number of Detects 0 Number of Non-Detects| 28
1277 Number of Distinct Detects 0 Number of Distinct Non-Detects 6
1278 Minimum Detect| N/A Minimum Non-Detect 0.1
1279 Maximum Detect| N/A Maximum Non-Detect 5
1280 Variance Detected| N/A Percent Non-Detects| 100%
1281 Mean Detected| N/A SD Detected| N/A
1282 Mean of Detected Logged Data| N/A SD of Detected Logged Data| N/A
1283
1284 Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
1285 Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
1286 The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).
1287
1288 The data set for variable Thallium was not processed!
1289

1290
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