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1.0 Introduction

This Assessment of Corrective Measures Report (ACMR) was performed for groundwater
conditions at the Public Service Company of Colorado (PSCo) Valmont Power Plant site in
Boulder, Colorado (Figure 1). The purpose of the assessment was to identify and evaluate
potential groundwater corrective measures for the landfill, showing benefits and limitations
associated with each alternative. The corrective measure alternatives were evaluated with the
goal of reducing groundwater concentrations to levels below the groundwater protection
standards (GWPS) developed for the site (based upon CDPHE Regulation 41 Water Quality
Standards per 5 CCR 1002-41).

In accordance with Appendix B6 of the Colorado Department of Public Health and Environment
(CDPHE), Hazardous Materials and Waste Management Division (HMWMD or “Division”)
Regulations Pertaining to Solid Waste Sites and Facilities (6 CCR 1007-2, state solid waste
regulations), this ACMR includes the following:

e Characterization of the nature and extent of the constituents of interest (COls),

e Evaluation of the potential nearby receptors,

e Establishes site-specific GWPS in accordance with Appendix B7(G) of 6 CCR 1007-2,

o Evaluation of corrective measure alternatives in accordance with the criteria listed in
Appendix B6 of 6 CCR 1007-2, and

e Preliminary recommendation for a corrective measure based on the alternatives
assessment.

2.0 Facility Description

Valmont Station is located at 1800 North 63rd Street in Boulder, Colorado (Figure 1). Valmont
Station was a coal-fired, steam turbine electric generating station that burned sub-bituminous,
low-sulfur coal supplied by several mines in western Colorado. Coal ash was disposed in the
permitted landfill located adjacent to and north of Leggett Reservoir (Figure 2). Valmont Station
was retired from operations fueled by coal in September 2017, and power generation at
Valmont is currently provided by three natural gas combustion turbines capable of generating a
total of 135 megawatts.

Operation of the Valmont landfill commenced in the early 1990’s in the eastern portion of the
landfill in the area now known as Area B-1 (Figure 2). For approximately the first 5 years of the
operation, fly ash and bottom ash both were conveyed from the plant to the ash impoundments
as slurry, then dewatered excavated and disposed in the landfill. Because the slurried ash
included fly ash, which is finer than bottom ash, even after dewatering it retained a higher
moisture content than if it was only the coarser bottom ash. This combined fly/bottom ash was
placed primarily in Areas B-1 and C-1, and to a lesser extent in the eastern portion of Area A-2.
The ash disposal areas were prepared by first constructing starter berms by dozing soil and
claystone material from the disposal area to create an earth-fill berm, and the ash was then
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placed behind the berm within the cell. The landfill is located adjacent to and north of Leggett
Reservoir, and the former impoundments are to the southeast of Leggett Reservoir.

In 1995, equipment was installed to collect the fly ash dry at the plant, and delivery of slurried fly
ash to the impoundments ceased at that time. Bottom ash continued to be conveyed as slurry to
the impoundments and was dewatered prior to excavation and transport to the landfill. The
equipment installed at the plant collected fly ash in a silo and moisture conditioned the ash
through a pug mill to reduce dust and improve handling and compaction of the ash. Between
blading and compaction, each fly ash lift received 10 to 20 passes of the compaction equipment.
After compaction, the resulting surface typically hardened due to the cementitious properties of
much of the ash.

The reservoirs near the landfill were privately developed, and are owned, and operated by
PSCo and have not been treated as Waters of the United States (WOUS) or state waters; they
contain ‘water withdrawn for use’ for treatment purposes. Both ash impoundments were
physically closed by final removal of all coal combustion residuals (CCR), which was completed
in September 2018; completion of CCR removal was certified by a Professional Engineer. The
CCR waste removed during closure was disposed in the onsite landfill. Xcel Energy has entered
into a contract for the removal and beneficial reuse of the ash in the landfill. This ACMR is
applicable to the Valmont Station landfill and discusses groundwater monitoring and subsequent
activities required under CDPHE Regulations Pertaining to Solid Waste Sites and Facilities (6
CCR 1007-2).

2.1 Recently Completed Reports & Studies

The Valmont landfill is also monitored under the U.S. Environmental Protection Agency’s (EPA)
2015 Coal Combustion Residuals (CCR) Rule which establishes a comprehensive set of
requirements for the management and disposal of CCR (or coal ash) in landfills and surface
impoundments by electric utilities. Under the EPA CCR Rule, groundwater at the landfill is
monitored under the assessment monitoring program and an assessment of corrective
measures was initiated in 2019.

In response to exceedances of assessment monitoring constituents above the groundwater
standards under the CCR program, PSCo drilled additional wells, completed additional
hydrogeologic investigation, and completed the Conceptual Site Model and Assessment of
Corrective Measures (ACM) in June 2019 which was posted to PSCo’s CCR public website
(HDR, 2019b) and provided to CDPHE.

A groundwater flow model was initially developed for the landfill in Spring 2019 to support the
federal ACM. The objective of the preliminary modeling was to simulate flow directions and
potential for movement offsite therefore better understanding the potential extent of the COI
plume beyond the monitoring well network. The model was significantly updated in 2021 and
2022 to expand the model boundaries and incorporate additional offsite data including from the
Valmont Butte property located immediately north of the landfill and within the Boulder Creek
alluvial valley north of Valmont Road. With the installation of new monitoring wells north of the
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landfill and private well water level and water quality data in 2022, the model was updated and
recalibrated to hydraulic head measurements.

Additional work to evaluate potential remedies has been in progress since the completion of the
ACM in 2019 and a remedy selection report is anticipated to be completed by end of February
2024. Design and operational phasing plans for ash removal have been developed and will be
submitted as part of an updated Engineering Design and Operations Plan (EDOP). PSCo has
entered into a contract with Charah Solutions Inc., for the ash removal and beneficial reuse of
the ash. Planning and permitting has been initiated for the beneficial reuse project. In addition,
a geochemical feasibility study of a permeable reactive barrier (PRB) as a potential remedy to
address groundwater conditions was conducted. Results of this study will be discussed further
in Section 8.3. The pertinent studies conducted, and data obtained for both the CDPHE
monitoring program and the EPA CCR Rule have been used in subsequent sections to
complete this ACMR.
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Figure 1. Vicinity Map for Valmont Station
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2.2 State Monitoring Program Overview

Groundwater monitoring is conducted at the Valmont landfill in accordance with CDPHE
Regulations (6 CCR 1007-2). The objective of the Valmont groundwater monitoring program is
to evaluate groundwater quality both upgradient and downgradient of the landfill. The wells in
the current groundwater monitoring network were designed and constructed for interpreting the
potentiometric surface and detecting potential impacts from the landfill. Ten groundwater
monitoring wells are present around the landfill to monitor conditions within the uppermost
groundwater. The well locations are shown on Figure 2. Based on the current 2020
Groundwater Monitoring Plan (GWMP) (Xcel Energy, 2020), wells MW-5, MW-7, MW-24, and
MW-25B monitor conditions upgradient of the landfill; wells MW-1, MW-2, MW-3, MW-4, and
MW-6 monitor conditions downgradient of the ash disposal cells; and well MW-8 is considered
cross-gradient to the western portion of the landfill. The Groundwater Monitoring Plan will be
updated concurrent to this ACMR. Proposed changes to the monitoring network are provided in
Section 3.2.

The monitoring well network was based on groundwater flow in the vicinity of the landfill.
Generally, groundwater flow is from the topographic high ridge area at the northwestern portion
of the landfill and flows radially out towards topographic lows and towards Leggett Reservoir.
The groundwater flow beneath the landfill follows the topography and is generally to the south-
southeast in the eastern portion of the landfill, to the northeast in the northeastern portion of the
landfill, and to the southwest under the western portion of the landfill. Recent groundwater
contour maps from 2022 sampling events are provided in Appendix A.

In accordance with a letter from CDPHE-HMWMD, dated March 18, 2019, the facility began
groundwater assessment monitoring for the Valmont landfill due to confirmed statistically
significant increases (SSIs) for selected constituents in multiple wells. PSCo began assessment
monitoring at the landfill in May 2019. Based on the location of MW-5 relative to groundwater
flow directions and water quality data, it is believed that MW-5 should not be used to represent
background conditions. Therefore, as part of this ACMR the background threshold values
(BTVs) have been updated using MW-7 and MW-24 as upgradient/background monitoring
locations. The Background Statistical Analysis update and associated statistical reports are
provided in Appendix C.

Following updates to the BTVs, data from the fall 2022 sampling event were evaluated to
determine if changes in detected SSlIs were observed. Monitoring well/constituent pairs with
SSils are further evaluated by comparing to the CDPHE Regulation 41 Water Quality Standards
to determine COls to be carried forward to corrective measures. Evaluation of COls and
Determination of Site-Specific GWPS are provided in Sections 4.1 and 4.2.
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Figure 2. Valmont Station — CCR Units & Existing State Program Monitoring Well Network
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3.0 Conceptual Site Model

The conceptual site model (CSM) is a narrative description identifying relevant hydrogeologic
components of the local groundwater system, including all inflows and outflows, in order to
identify the potential physical processes influencing groundwater flow and chemical transport.
The CSM incorporates results of previous site assessment and characterization activities.

In addition to the narrative description and to corroborate the CSM, a three-dimensional (3D)
hydrogeologic flow and transport model was created using geologic interpretations of well
boring lithologic logs from monitoring wells and geotechnical exploratory borings. The geological
model was created in Leapfrog Hydro version 2.5.2 (ARANZ Geo Limited, 2006) and can be
directly translated into the numerical groundwater flow and transport model pre- and post-
processing software; Groundwater Vistas Version 7, (Environmental Simulations, Inc., 2017).

An initial CSM was provided in the Conceptual Site Model and Assessment of Corrective
Measures (ACM) in June 2019 which was posted to PSCo’s CCR public website (HDR, 2019b)
and provided to CDPHE. Since the completion of the 2019 ACM, additional well installation and
boring logs were incorporated into the model. The updated CSM is provided in the following
sections of this ACMR which incorporates elements from the 2019 ACM CSM with interpretation
of the additional hydrogeological information obtained from the new monitoring wells and
borings. Updated geologic cross sections through the landfill were prepared and are provided in
Appendix D-1. The geologic interpretations presented on the cross sections are based on the
subsurface conditions encountered in exploratory borings, historical descriptions of the
construction of the landfill, measurements of the cover fill berms, and review of aerial
photographs. Additionally, an evaluation for the Cell D landfill ash and potential for groundwater
contact is provided as Appendix D-2.

3.1 Site Geology and Hydrogeology
Prior hydrogeologic and geotechnical investigations have been conducted at Valmont, as
documented in the following reports and summarized in the text below.

e Monitoring Well Installation Report (MW-1-3) (Xcel, 2002)

e Monitoring Well Installation (MW-4-8) (APEX, 2008)

e Geotechnical Engineering Study (Kumar and Associates, Inc., 2008)
e Geotechnical Engineering Study (Kumar and Associates, Inc., 2011)
o Ground Water Monitoring Report, Fall 2014 (Xcel, 2014)

¢ Ash Disposal Facility Design and Operations Plan (Xcel, 2009)

¢ Inventory and Preliminary Classification Report, Waste Impoundments (Tetra Tech,
2013)

The ash landfill at Valmont Station is located on the southern and eastern flanks of the Valmont
Butte, a mesa-like feature bounded to the north by the Valmont Dike. The butte surface consists
of a thin alluvial deposit of Slocum Alluvium and the side slopes are covered with colluvial
deposits similar to the Slocum. The first bedrock encountered at the site is the Pierre Shale, a
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2,000-foot-thick low permeability claystone. Native colluvium is present on the undisturbed
slopes adjacent to the landfill. Native pediment deposits, the Slocum Alluvium, are present on
the gently-easterly sloping top of the butte, north of the landfill footprint. Approximately 2 to 10
feet of Slocum Alluvium were observed at the landfill above claystone bedrock of the Pierre
Shale. Descriptions of the ash and soil fill and bedrock materials are presented below:

Ash Fill and Soil Layers: The landfill is a waste monofill. The ash has been observed to take
on cementitious characteristics during compaction resulting in a very low permeability layer. The
monofill contains varying mixtures of fly ash and bottom ash with intervening layers of
intermediate and daily cover soil borrowed from onsite. Site borrow soil was also used for final
cover in units that have been closed, and to construct the berms at the toe of slopes and
between individual units. Site soil borrow areas were excavated into both colluvial and bedrock
materials. Borrow material obtained from shallow excavations into colluvium and weathered
claystone of the Pierre Shale formation is typically friable and readily slakes such that the
process of excavation, handling, placement and compaction results in a soil-like layer. The
claystone bedrock-derived material also typically had characteristics of a soil material, although
some bedrock fragments up to about 1 foot in size were present.

Slocum Alluvium: The Pleistocene-age Slocum Alluvium generally consists of gravels, cobbles
and occasional boulders in a silty to clayey sand matrix. According to the Geologic Map of the
Niwot Quadrangle, Boulder County, Colorado (USGS, 1970), the portion of the Slocum Alluvium
exposed at the top of the Valmont Butte is part of a pediment surface located approximately 110
to 130 feet above the modern stream level. Calcium carbonate is common as void fill in the
matrix and as thin concretions at the bottom of cobbles and boulders.

Colluvium: The colluvium generally consists of silty to clayey sand with occasional gravel and
cobbles. These soils are present on the side slopes of the Valmont Butte below the elevation of
the Slocum alluvial cap. The colluvial soils are a mixture of the granular alluvium and residual
weathered shale.

Bedrock: Bedrock of the Upper Cretaceous Pierre Shale underlays the ash monofill, colluvium
and the alluvium at the site. This sedimentary bedrock unit is estimated to be on the order of
2,000 feet thick (USGS, 1975) in this area. The shale bedrock unit locally consists of claystone
with occasional interbeds of siltstone and discontinuous thin cemented layers. The cemented
layers exposed in cuts at Area D-1 generally appear to follow bedding within the claystone.
Bedding was measured to dip approximately 6 to 8 degrees to the northeast. Most of the landfill
ash cells are underlain with one to 10 feet of weathered shale before borings encountered the
dense consolidated bedrock where blow counts often exceed 50 counts for less than six inches
of penetration.

The Valmont Dike runs east to west on the northern edge of the Valmont Butte. The dike is a
Paleocene-age basaltic intrusion which forms a ridge approximately 1-mile in length. Based on
outcrops of basalt east and west of the dike, this indicates the overall intrusion is on the order of
2 to 3-miles in length. The dike intruded perpendicular to the bedding of the Pierre Shale. A
narrow zone of metamorphic alteration of the Pierre Shale to hornfels was reported at the
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contact with the dike. A discontinuity in the dike is present along Valmont Road near monitoring
well MW-38B/C. This discontinuity is possibly the result of erosion of the dike followed by
colluvial or erosional deposits filling in the void.

Surface water features located in the general area include Hillcrest, Leggett, and Valmont
Reservoirs, diversion canals to and from the reservoir system, South Boulder Creek, Boulder
Creek, and various private ponds and lakes. Hillcrest, Leggett, and Valmont Reservoirs are
located to the south and east of the ash landfill. The three reservoirs are interconnected with
access road causeways delineating the reservoir boundaries. A diversion canal connects South
Boulder Creek with the inlet to the three reservoirs with the inlet located on the southwest side
of Leggett Reservoir. South Boulder Creek is located west of the ash landfill and reservoirs at a
distance of approximately 2,000 feet. A concrete spillway on the northwest side of Leggett
Reservoir is the main outlet for the reservoir system which discharges into a canal that conveys
surface water back to South Boulder Creek. South Boulder Creek is a tributary to Boulder
Creek. Boulder Creek is located approximately 3,000 feet to the north of the ash landfill and is
the primary surface water drainage feature in the general area of the site. Also located to the
north of the ash landfill are multiple ponds and lakes that are man-made via various excavation
activities. There are no visible surface water inlets or outlets for these surface water features. It
appears surface water present in these excavations is primarily fed by groundwater.

The ash landfill at Valmont Station is located on the flanks of Valmont Butte on weathered shale
above the consolidated bedrock Pierre Shale. The Pierre Shale is a claystone with interbeds of
siltstone and discontinuous cemented layers of bedrock that is approximately 2,000 feet thick in
this area. The thickness of weathered bedrock under the ash fill and over the consolidated
bedrock varies from 5 to 15 feet. Due to the Pierre Shale thickness and low permeability,
underlying formations do not receive significant recharge from above (Kumar and Associates,
Inc., 2011). There is perched water beneath the landfill and coincident with the top of the Pierre
Shale and the water surface of Leggett Reservoir.

According to the Colorado Geologic Service (CGS) the first regional groundwater exists at an
elevation of 5,200 feet above mean sea level (AMSL) and flows north, discharging to Boulder
Creek. The CGS identified the area in which the landfill is located as being an area where
localized water tables may occur within fractures of consolidated materials. The monitoring wells
in the topographic highs of the landfill (MW-2, MW-5, MW-7, and MW-24) indicate the water
table occurs in the upper portion of the shale, at an elevation of approximately 5,248 to 5,270
feet AMSL. Further west the ground surface lowers at the property boundary and the
groundwater elevation at MW-8 is lower (5,211 feet AMSL) implying westward groundwater flow
between the middle of the landfill and the west side of the landfill; and the groundwater elevation
is lower still (5,194 feet AMSL) at MW-16 further south along the western property boundary.
The groundwater elevation in MW-1, MW-15, MW-3, MW-14, and MW-4, closest to the Leggett
reservoir is between 5,207 and 5,226 feet AMSL and is consistent with the reservoir water
surface as groundwater elevations were observed to decrease as the reservoir surface was
lowered in 2018. The groundwater elevation at MW-6 is approximately 5,214 feet AMSL. The
groundwater elevation at MW-13 in the northeast part of the landfill is approximately 5,220 feet
AMSL. Therefore, the shallow groundwater flow beneath the landfill follows topography and is
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radial from the topographic high. Groundwater flowing north from the topographic high is
influenced by the Valmont Dike which is generally considered a low-flow or no-flow boundary.
This boundary causes groundwater to divert either east or west relative to the topographic high.
A discontinuity in the Valmont Dike near monitoring well MW-38B/C allows for groundwater flow
to proceed to the north from the Valmont Butte area to the Boulder Creek valley. The shallow
groundwater flow beneath the landfill follows the topography. Groundwater flow is generally to
the south-southeast in the southeastern portion of the landfill, to the northeast in the
northeastern portion of the landfill, and to the southwest at the western portion of the landfill
(Appendix A), as compared with the regional, deeper water table that flows to the northwest
(APEX, 2008; Xcel, 2009).

An average gradient of 0.017 feet/foot was calculated for the eastern portion of the landfill using
data from monitoring wells MW-1, MW-2, MW-3, and MW-4. An average gradient of 0.068
feet/foot was calculated for the western portion of the landfill using data from monitoring wells
MW-6, MW-7, and MW-8. Hydraulic conductivity values calculated from slug tests conducted at
site monitoring wells are summarized in the Conceptual Site Model and ACM dated June 2019.
The average shale hydraulic conductivity at the site is approximately 0.001 feet per day (ft/day).

3.2 Point of Compliance Monitoring

As part of this ACMR, the monitoring well network, as defined in the 2020 Monitoring Plan, and
nature and extent wells were evaluated for migration of the COls. As a result, changes to the
semi-annual monitoring network are proposed to continue to monitor COls. The monitoring wells
proposed for ongoing semi-annual sampling have been designated as one of the following:
Point of Compliance (POC), Upgradient/ Background, Nature and Extent (NES) wells, or water
level only wells, as shown in Table 1. A list of monitoring wells at the facility and construction
details are provided in Appendix E (Table E-1).

The upgradient/background monitoring wells have been revised in the associated updated
GWMP (HDR, 2024) and Background Statistical Analysis (Appendix C). MW-5 was removed
from the background data set and redesignated as a downgradient POC well and MW-25C was
redesignated as a downgradient NES well. Updated BTVs have been calculated using pooled
data from upgradient/background monitoring wells MW-7 and MW-24 (refer to Appendix C for
additional information). Semi-annual sampling of these upgradient/background wells will
continue.

POC wells are required by CDPHE to be installed on the facility property at the closest
practicable distance hydraulically downgradient of the unit and no more than 150 meters from
the waste management unit boundary, unless otherwise approved by CDPHE. The POC wells
will be sampled on a semi-annual basis and will be statistically analyzed for exceedances of
BTVs and GWPS. MW-2 is proposed for removal from the monitoring well network due to its
location within the center of the landfill, as the well does not fit the definition of a point of
compliance well per 6 CCR 1007-2.

The NES wells that are located within or near the COI plume will be monitored on a semi-annual
basis for the COls. Concentrations in these wells will be compared to the established
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groundwater protection standards for the COls (refer to Section 4.0) and will be evaluated for
statistically significant trends.

Table 1. Valmont Landfill — List of Monitoring Wells

MW-1

MW-2 4430887.374 482654.026 105 Downgradient- POC Removal from Network
MW-3 4430758.349 482852.3567 49.4 Downgradient- POC Downgradient - POC
MW-4 4430840.14 483138.3867 22.6 Downgradient- POC Downgradient - POC
MW-5 4430972.90 482523.758 65.0 Upgradient/Background Downgradient - POC
MW-6 4430677.549 482180.545 30.1 Downgradient - POC Downgradient - POC
MW-7 4430897.269 482177.6864 65.6 Upgradient/Background Upgradient/Background
MW-8 4430710.278 482014.6153 30.1 Crossgradient Downgradient - POC
MW-13 4431016 482993.2 70 Water Level Only Downgradient - POC
MW-14 4430785 483038.7 44 Water Level Only Downgradient - POC
MW-15 4430725 482658.3 39 Water Level Only Downgradient - POC
MW-16 4430544 482003.6 30 Water Level Only Downgradient - NES
MW-21 4430976.3506 483190.2534 21.1 Water Level Only Downgradient - POC
MW-24 4430901.392 482408.1 73.5 Upgradient/Background Upgradient/Background
MW-25C* 4430981.1 481999.9 45 Upgradient Downgradient - NES
MW-26 4430678.008 482003.2041 43 Water Level Only Downgradient - NES
MW-27 4431006.968 482726.8792 74 Water Level Only Downgradient - POC
MW-28 4431000.352 483090.3436 83 Water Level Only Downgradient - POC
MW-29 4431022.218 483132.451 55 Water Level Only Downgradient - NES
MW-30 4431114.576 483088.997 70 Water Level Only Downgradient - NES
MW-31 4431252.799 483155.659 40 Water Level Only Downgradient - NES
MW-32 4431334.971 483059.579 32 Water Level Only Downgradient - NES
MW-33A 4431387.716 483104.757 22 Water Level Only Downgradient - NES
MW-33B 4431385.991 483105.286 55 Water Level Only Downgradient - NES
MW-34 4431406.861 483193.859 60 Water Level Only Downgradient - NES
MW-35 4431077.896 483212.629 24 Water Level Only Downgradient - NES
MW-36 4431431.239 483891.577 35 Water Level Only Downgradient - NES
MW-37 4431499.943 483521.112 50 Water Level Only Downgradient - NES
MW-38A 4431457.564 483097.164 200 Water Level Only Downgradient - NES
MW-38B 4431459.191 483097.100 65 Water Level Only Downgradient - NES
MW-38C 4431460.540 483097.043 29 Water Level Only Downgradient - NES
MW-39A 4431687.751 483176.554 25 Water Level Only Downgradient - NES

4430670.386

482404.7332

38.7

Downgradient - POC

Downgradient - POC
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Table 1. Valmont Landfill — List of Monitoring Wells

MW-39B 4431687.884 483177.491 Water Level Only Downgradient - NES
MW-40 4430817.514 482010.092 35 Water Level Only Downgradient - NES
MW-41 4430626.715 481812.001 30 Water Level Only Downgradient - NES
MW-42 4430583.733 481858.179 30 Water Level Only Downgradient - NES
MW-43 4430657.753 481889.552 35 Water Level Only Downgradient - NES
MW-44 4431532.97 484024.91 85 Water Level Only Downgradient - NES
MW-45 4431354.13 483733.16 49 Water Level Only Downgradient - NES

Notes: *MW-25C was a replacement well for MW-25B.
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Figure 3. Valmont Station — Ash Landfill, Monitoring Well Network, and Delineation Well Network
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4.0 Groundwater Protection Standards

4.1 Evaluation of Constituents of Interest

Appendix C contains details on the process used for updating the background statistical
analysis, with the Constituent of Interest (COIl) results provided in this section. Using the
historical data provided in Appendix D of the 2022 Semi-Annual Fall 2022 Groundwater
Monitoring Report, Revision 1 (HDR, 2023) and comparing the data to the updated BTVs, the
following constituents, shown in Table 2, were identified as SSI. Table 2 also identified the
monitoring wells with exceedances above the CDPHE Regulation 41 standards and a range of
the values from the historical data. This list of wells for exceedances are limited to the original
2020 GWMP well network for assessment monitoring. Section 5.0 discusses the nature and
extent of groundwater impacts.

Based on the historical data and the updated BTVs, the identified SSls within the onsite certified
well network for the Valmont Landfill include total alkalinity, chloride, nitrate, sulfate, arsenic,
barium, boron, chromium, cobalt, iron, fluoride, lead, lithium, molybdenum, selenium, TDS, and
total suspended solids (TSS). In accordance with CDPHE communication, cations, anions, and
field parameters do not require statistical analysis; therefore, chloride, nitrate, and sulfate are
not SSls for remedial action and will not be treated as SSIs moving forward.

Monitoring well/constituent pairs with SSls are further evaluated by comparing to the CDPHE
Regulation 41 Water Quality Standards to determine COls to be carried forward to corrective
measures. Alkalinity, TSS, and total hardness do not have established standards. Historical
data for arsenic, barium, chromium, cobalt, iron, lead, lithium, molybdenum are below the
CDPHE Regulation 41 standards, and therefore are not considered COls for remedial action.

As discussed in Section 4.2, the 5.0 mg/L standard for boron is determined to be the
appropriate GWPS; therefore, boron is not considered to be a COIl for remedial action. Also
discussed in Section 4.2, the reported exceedances for fluoride were limited to two sample
events in a single well; thus, fluoride is not considered to be a COI for remedial action. Finally,
CDPHE has confirmed that the decision to remediate would not be made based on TDS, so it
has been removed as a COIl. These constituents will continue to be monitored as part of the
semiannual monitoring program and monitored for trends.

The remaining constituent selenium will be considered a COI and carried forward for further
evaluation.

14 |


37753
Highlight

37753
Highlight


PSCo | Assessment of Corrective Measures Report
Valmont Station

Table 2. Evaluation of Constituents of Interest (COls)

= = N/A N/A No

Alkalinity, Total -

Arsenic 0.01 - 0.1 None N/A No
Barium 2 - - None N/A No
Boron - - 0.75@ / 50) MW-1 042-1.1

MW-2 2.5-31

MW-3 1.1-15

MW-4 1.0-1.8 No3)

MW-5 0.79-2.0

MW-8 0.60 - 3.1

MW-25 0.85-1.3
Chloride* - 250 -- N/A* N/A* No
Chromium 0.1 - 0.1 None N/A No
Cobalt - -- 0.05 None N/A No
Fluoride 4 -- 2 MwW-4 3.5-41 No®
Iron - 0.3 5 None N/A No
Lead 0.05 - 0.1 None N/A No
Lithium - - 2.5 None N/A No
Molybdenum 0.21 - - None N/A No
Nitrate* 10 - - N/A* N/A* No
Selenium 0.05() -- 0.02 MW-1 0.0005 — 0.064

MW-2 0.0005 — 0.036

MW-3 0.0005 - 0.033 Yes

MwW-4 0.034 — 0.266

MW-5 0.002 — 0.032
Sulfate* - - - N/A* N/A* No

MW-1 721 -1,153

MW-2 2,157 — 3,100

MW-3 2,700 — 4,150

— (6) . ) , (7)

Uik 2 MW-4 7,600 — 16,000 e

MW-6 1,400 — 2,800

MW-8 2,700 — 6,220
TSS N/A N/A N/A N/A N/A No

Notes:

-- Indicates a CDPHE Regulation 41 standard has not been established

* Indicates statistical evaluation of constituent is not required by CDPHE; therefore, SSls will not be evaluated for COls.

() Network wells from the 2020 Monitoring Plan were evaluated for exceedances above the most stringent CDPHE Regulation 41
Standards to trigger remedial action. This list does not include additional POC wells added to the network in this ACMR, or nature
and extent wells evaluated as part of the nature and extent evaluation.

() The boron Agricultural Standard of 0.75 mg/L is set to protect the following plants in ascending order of sensitivity: Pecan, Black
Walnut, Persian (English) Walnut, Jerusalem Artichoke, Navy Bean, American Elm, Plum, Pear, Apple, Grape (Sultanina and
Malaga), Kadota Fig, Persimmon, Cherry, Peach, Apricot, Thornless Blackberry, Orange, Avocado, Grapefruit, Lemon. Refer to
Section 4.2 for justification of the 5.0 mg/L standard.

@) The boron Agricultural Standard of 5 mg/L is used when a party can demonstrate that a crop watering agricultural use of
groundwater is not reasonably expected (different than a gardening or residential use). Refer to Section 4.2 for justification for this
standard.

(4) Refer to Section 4.2 for justification for not moving forward with fluoride as a COI.

) Drinking water maximum contaminant level (MCL).

® TDS standards are secondary drinking water standards. The domestic drinking water standard is 1.25 times the background
concentration when background is between 500 mg/I to 10,000 mg/I.

® TDS does exceed the secondary drinking water standard, but it is not carried forward as a COI as remedial decisions are not
made based on this constituent per discussions with CDPHE.
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4.2 Determination of Site-Specific GWPS

Appendix B7(G) of 6 CCR 1007-2 requires the development of GWPS to establish a clean-up
standard for implementation of corrective measures. Table 6 compares the BTVs and CDPHE
Regulation 41 Standards for the COls discussed above and establishes a site-specific GWPS
for each constituent, as discussed further below.

Table 3. Constituents with SSIs compared to CDPHE Regulation 41 Standards

- 2 4

Fluoride mg/l 0.83 4

Boron mg/l 0.48 - -- 0.75@ / 5(3) 5

Selenium mg/| 0.008 0.05*) = 0.02 0.05
Notes: “--” indicates the standard is not established.

() Chloride, sulfate, and nitrates do not require statistical analysis, but have previously been identified as SSls at the site. They
have been included in this table for further discussion on potential onsite and/or offsite impacts.

() The boron Agricultural Standard of 0.75 mg/L is set to protect the following plants in ascending order of sensitivity: Pecan, Black
Walnut, Persian (English) Walnut, Jerusalem Artichoke, Navy Bean, American Elm, Plum, Pear, Apple, Grape (Sultanina and
Malaga), Kadota Fig, Persimmon, Cherry, Peach, Apricot, Thornless Blackberry, Orange, Avocado, Grapefruit, Lemon.

() The boron Agricultural Standard of 5 mg/L is used when a party can demonstrate that a crop watering agricultural use of
groundwater is not reasonably expected (different than a gardening or residential use).

() Drinking water maximum contaminant level (MCL).

AGRICULTURAL STANDARDS
Regarding the agricultural standards, Regulation 41 includes the following definitions:
e “Agricultural Uses” are the existing or potential future uses of groundwater for the
cultivation of soil, the production of crops, and/or the raising of livestock.
o “Domestic Uses” are those existing or potential future uses of groundwater for household
or family use, including, but not limited to drinking, gardening, municipal, and/or
farmstead uses.

Some constituents have both an agricultural and domestic standard and boron has two
agricultural standards. The definitions in Reg. 41 indicate that gardening or farmsteading are
considered domestic uses, and agricultural uses implies larger scale production of crops or
livestock. The residential properties north of Valmont Rd. are zoned as general industrial and
there are no known activities that would fall under the definition of agricultural uses. Additionally,
based on the zoning and current rural/domestic land use, future activities that may meet the
agricultural use definition do not seem reasonably probable. Therefore, where there are both an
agricultural and domestic standard, the domestic standard is the appropriate GWPS. Similarly,
as discussed below, the boron standard of 5 mg/l is the appropriate GWPS.
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FLUORIDE

Fluoride has two CDPHE Regulation 41 standards. One standard is a domestic water supply
human health standard of 4.0 mg/L. The other is an agricultural standard of 2.0 mg/L. Fluoride
exceedances were only observed at the on-site well MW-4 which is located in the southeast
section of the landfill near the reservoir (refer to Section 5.3). The landfill area is currently not
and will not be used for agricultural production. In addition, the properties immediately adjacent
to the landfill are zoned as general industrial and based on the zoning and current
rural/domestic land use are not reasonably expected to be used for agricultural purposes in the
future. There are residential properties to the north of Valmont Road that have domestic water
supply wells. However, as discussed above, they do not meet the definition of agricultural uses,
and the only fluoride exceedance is isolated around on-site well MW-4. The groundwater
samples collected from other onsite and offsite wells to the north were below the Regulation 41
standards, thus indicating fluoride is not migrating north toward the residential properties north
of Valmont Rd. Given there are domestic water supply wells at these properties, the fluoride
human health standard of 4.0 mg/L would be the applicable standard to use as the GWPS for
both onsite and offsite.

Given the applicable GWPS of 4.0 mg/L, there have been only two reported exceedances of
fluoride in MW-4, as shown in Table 4 below. Offsite monitoring locations did not have elevated
fluoride concentrations. The last monitoring event that an exceedance occurred in MW-4 was in
May 2021, and fluoride appears to be decreasing as of 2023 results. No statistics have been
performed for this constituent as part of the State program, but it can be inferred that the lower
control limit (LCL) would be below the GWPS for MW-4. Fluoride is not a COl for the federal
program, which does rely on statistics for determination. Therefore, it is recommended that
fluoride continue to be monitored for trends as part of the semiannual monitoring program but
should not be carried forward for further evaluation as a COI.

Table 4. Groundwater Monitoring Results to date for Fluoride at MW-4

May-2019 3.75
Oct-2019 4.05
May-2020 3.98
Oct-2020 3.64
May-2021 4.14
Oct-2021 3.60
Jun-2022 3.50
Oct-2022 4.00
May-2023 2.00
Nov-2023 2.90
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BORON

Boron has two Regulation 41 Agricultural standards. Table 3, Agricultural Standards in Reg. 41
(5 CCR 1002-41) provides a boron standard of 0.75 mg/L for a list of sensitive tree species. The
associated footnote (g) states “where a party can demonstrate that a crop watering use of
groundwater is not reasonably expected, the applicable standard for boron is 5.0 mg/l.” Based
on review of the two agricultural standards for boron, it appears that the 0.75 mg/l standard is
intended to apply only to agricultural uses in the traditional sense (e.g. farming) not domestic
uses (e.g., gardening). The definitions provided in Reg. 41 indicate that gardening is considered
a domestic use (for which there is no boron standard), and agricultural uses refers to the
production of crops. Some of the reasons why the standards differ may have to do with how
much water (and fertilizer and pesticides etc.) are used for agricultural uses compared to home
gardening. Additionally, crops are typically produced at a large scale and often times for
consumption by others.

For the landfill site, the immediately adjacent properties and the residential properties north of
Valmont Road, production agriculture is not currently a use and is not a reasonably expected
potential future land use. According to the Reg. 41 criteria used to identify classifications for
groundwater, in order for the lower agricultural standard of 0.75 mg/I to apply, it would need to
be probable or expected, not just a possibility, that these properties could change from domestic
to agricultural uses. It is reasonably probable that the residential properties could use
groundwater for drinking, gardening, and/or farmstead uses. Therefore, the boron agricultural
standard of 5 mg/l is the appropriate GWPS for the site. Using this standard, each groundwater
sample collected from onsite and offsite monitoring wells were below the GWPS for boron;
therefore, boron is not considered a COI moving forward. Furthermore, because groundwater
at these properties meets the 5 mg/l agricultural standard, the properties would be considered to
have unrestricted use, based upon the boron levels.

SELENIUM

Selenium has two Regulation 41 standards. One standard is a domestic water supply human
health standard of 0.05 mg/L. The other is an agricultural standard of 0.02 mg/L. Similar to the
discussion noted for fluoride, production agriculture is not considered to be a potential land use
for the landfill and properties immediately adjacent to the landfill. Thus, the agricultural standard
is not considered applicable. With the presence of domestic water supply wells on private
properties to the north of the landfill, the selenium domestic water supply human health
standard of 0.05 mg/L would be the applicable standard to use as the GWPS for onsite and
offsite. Selenium concentrations exceeding the GWPS of 0.05 mg/L were measured in
monitoring wells on the east side of the landfill extending offsite to the north. Additional details
are discussed in Section 5.3 for selenium.

5.0 Nature and Extent of Groundwater Impacts

The intent of the nature and extent evaluation is to identify the distribution of COls in
groundwater and surface water, characterize the nature and extent of distribution and the risk
posed by the COls, and determine the potential for offsite migration. Characterization of the
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extent of contaminant migration is based upon the results of recent groundwater and surface
sample analysis in conjunction with historical groundwater data.

5.1

Constituents of Interest Source Areas

Operation of the landfill began in 1990 in the eastern portion in the area known as B-1. For the
first 5 years, commingled fly ash and bottom ash were saturated when placed in the landfill at
lower elevations in Areas B-1 and C-1, and the eastern part of Area A-2 (Figure 2). These
zones exhibit high moisture contents and are very loose. Placement of commingled ash ceased
in 1995. Since that time most of the material placed at the landfill had been fly ash, and once or
twice each year the bottom ash impoundments were dewatered, the bottom ash was dredged
and transported to the landfill where it was placed with the fly ash.

The landfill is a waste monofill. The ash has been observed to take on cementitious
characteristics during compaction resulting in a very low permeability layer. Table 4 provides
the potential pathways for groundwater impacts and likelihood for each pathway at the Valmont

Landfill given operating conditions.

Table 5. Potential Pathways for Impacts to Groundwater at Valmont Landfill

Precipitation infiltration through the dry ash leaching
metals and discharging to groundwater

Stormwater ponding on the surface of the ash landfill
infiltrating the ash, leaching metals, and discharging to
groundwater

Ash in direct contact with groundwater

Precipitation runoff and infiltration through fertilizer
amended vegetated cover

Occurs on site, though precipitation would not be
expected to build-up saturated conditions to drive
enough transport through the compacted ash. In
addition, soil covers have been in place for unused
sections of the landfill. This impact would be expected
to be minor. This is a potential pathway for the site.

Review of site records indicates that stormwater
ponding may periodically have occurred in Cell D1 and
Q1. Ponding could provide sufficient head and
saturated conditions to drive pore water through the
ash, leaching metals along the path and potentially
impacting groundwater. This is a potential pathway for
the site.

Borings and cross-sections from the site geologic
model were completed that illustrate ash is not in
contact with groundwater (Appendix D). Additionally,
planned ash removal activities are anticipated to lower
the groundwater surface under the entire landfill
footprint.

Applicable to nitrate detections. Nitrates are not a
known constituent of ash material in the landfill.
Detections of nitrates are indication of fertilizer
applications used in the vicinity of the landfill to
promote vegetation on the soil cap and surrounding
areas.
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5.2 Nature and Extent Wells

In response to the exceedances of assessment monitoring constituents under the Federal CCR
Rule, additional monitoring wells were installed on and offsite to delineate the exceedances.
The monitoring wells were installed in phases between 2019 and 2023. A table of well
construction details (Table E-1) and the boring logs are provided in Appendix E. Groundwater
sampling of these additional wells have been used to evaluate the nature and extent of the
State program COls. See Section 3.2 for a list of monitoring wells onsite and a description of
their use (i.e., point of compliance, nature and extent, water level only, etc.).

Seven wells (MW-20, MW-21, MW-24, MW-25, MW-26, MW-27, and MW-28) were installed in
2019 along the northwest perimeter of Valmont property to further characterize the COI plume
migration at the project boundary and evaluate the difference in head pressure between the
weathered bedrock and bedrock units below the landfill (Figure 3).

Fourteen wells (MW-29, MW-30, MW-31, MW-32, MW-33A, MW-33B, MW-34, MW-35, MW-36,
MW-37, MW-38A, MW-38B, MW-38C, MW-39A and MW-39B) were installed in the northeastern
section of the Valmont Station property in 2021 and 2022, some of which are off property and
required landowner agreements (Figure 3). Prior to these wells, the groundwater model was
only representative of the western side of the station property. Therefore, the wells were
installed to collect geologic and hydrogeologic data on the north and northeastern region of the
site, expand the groundwater flow model to the north, and delineate plume migration and
constituents of interest.

Later in 2022, four wells (MW-40, MW-41, MW-42, and MW-43) were installed southwest of the
Valmont Station property (Figure 3). These wells were installed further downgradient as
perimeter wells and/or for plume characterization, some of which are off property and required
landowner agreements.

In February 2023, three additional wells (MW-44, MW-45, and MW-25C) were installed. Two of
the wells (MW-44 & MW-45) were installed in the northeastern section of the Valmont Station
property (in the vicinity of MW-36). These wells were installed to collect additional hydrogeologic
data and delineate plume migration and constituents of interest towards the northeast.

5.3 Contaminant Concentration Maps

Contaminant concentration maps, provided in Appendix B, have been developed using the
most recent groundwater data (obtained from December 2021 to January 2023) to delineate the
COls requiring remedial action. Based on the current understanding of the site hydrogeology,
water quality sampling and model simulations, groundwater impact has been identified in the
eastern side of the landfill with exceedances of selenium. The following sections describe the
exceedances and flow paths as observed on the concentration maps. The data used to create
the concentration maps compared to the established GWPS is provided in Appendix B (Table
B-1). Groundwater contours shown on the concentration maps are simulated groundwater
contours from the groundwater flow model. It can be observed on the south side of Valmont
Road, groundwater flow is bounded to the north by the Valmont Dike.
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5.3.1 Eastern/Northeastern Area Plume:

Selenium shows exceedances in the southeast area of the landfill. The highest concentrations
are observed at MW-4, located in the southern portion of the Cell B1. Groundwater flow in the
eastern area of the landfill is either directed towards the reservoir, for those monitoring wells
located along the edge of the reservoir, or north through a drainage area that flows north to a
break in the Valmont Dike. Additional monitoring wells located onsite and offsite near the landfill
were being monitored under the CCR Rule and have been used to assist in delineating the
groundwater impacts on the eastern/northeastern area of the landfill. Additional information on
the delineation of selenium in this area is provided below.

SELENIUM:

= Onsite monitoring wells located along the landfill boundary MW-4, MW-13, MW-14, MW-
15, MW-21, MW-28, and MW-29 have elevated selenium above the CDPHE Regulation
41 Human Health standard (0.050 mg/L).

= Nature and extent monitoring wells were evaluated along the groundwater flow path
toward the north. Monitoring wells MW-35 (located on Valmont property) and offsite
wells MW-31, MW-32, MW-33B, MW-38C, and MW-37 have elevated selenium
concentrations above the Regulation 41 standard. The exceedances are located along
the topographical depression northeast of the landfill and follows groundwater flow
towards Valmont Road. The monitoring wells located north of Valmont Road (MW-39A
and MW-39B) did not have exceedances of Selenium.

6.0 Receptor Evaluation

These following sections discuss the relative risk or likelihood for offsite or surface water impact
by groundwater containing COls.

6.1 Reservoir

Due to the close proximity of the ash landfill to the facility reservoirs, there is the potential that
COls could be discharged to this surface water. The surface water elevation of the reservoirs
(Hillcrest, Leggett, and Valmont) to the south and east of the landfill are monitored. During
landfill operations, reservoir elevations have been typically maintained at an elevation of
approximately 5,222 to 5,225 feet AMSL with some fluctuation. The water level in the Leggett
reservoir was lowered in 2018 to assist in the clean out of the bottom ash impoundments.
Seasonal fluctuations in surface water levels influence whether groundwater is discharging to
the reservoirs or surface water is recharging groundwater at the site. Monitoring wells
immediately adjacent to the reservoirs are more responsive to changes in surface water levels.
This is depicted on Figure 4 where monitoring wells immediately adjacent to Leggett Reservoir
(MW-1, MW-3, MW-14, and MW-15) are more responsive to changes in surface water levels
while monitoring wells further away from the reservoir (MW-2, MW-6, MW-16, and MW-27) have
more subdued or delayed responses relative to surface water elevations. In the summer
months, the reservoir level is higher in elevation than groundwater elevations in monitoring wells
immediately adjacent to the reservoir (MW-1, MW-3, MW-14, and MW-15). This would indicate
a period of time where surface water is recharging the groundwater. During the rest of the year,
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groundwater elevations in these monitoring wells are generally higher than the surface water
elevation of the reservoir. During this period of time, groundwater would be discharging to the
surface water in the reservoir. Thus, a mixing zone is present in the groundwater and surface
water along the boundary with Leggett and Valmont Reservoirs where potentially impacted
groundwater is mixing with surface water.

Figure 4. Valmont Station — Reservoir Surface Water and Groundwater Elevations

On August 31, 2022, Leggett and Valmont Reservoirs’ surface water were sampled to evaluate
if monitored constituents associated with the landfill were detected in surface water samples. A
background sample (Inlet [MW-20]) was collected from the surface water inlet to Leggett
Reservoir. Two water samples (Reservoir [MW-4] and Reservoir [MW-15]) were collected from
the reservoirs in close proximity to monitoring wells MW-4 and MW-15. Select constituents are
summarized on Table 5 comparing surface water samples from the August 2022 sampling
event to groundwater concentrations measured for samples from monitoring wells MW-4 and
MW-15 during the October 2022 compliance monitoring event. For most of the monitored
constituents, concentrations measured from the surface water inlet (Inlet [MW-20]) were
generally lower than the reservoir samples while the concentrations measured in the
groundwater samples (MW-4 and MW-5) were generally higher with the exceptions of barium
and pH. Barium and pH values were higher in the reservoir samples than the inlet and
groundwater samples which possibly indicate another source contributing to these elevated
values. Concentrations measured in the reservoir samples are generally higher than
concentrations measured in the surface water inlet sample but lower than concentrations
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measured in the groundwater samples. The inlet and reservoir samples had concentrations that
were below Regulation 41 human health, domestic drinking water, and agricultural standards.

Table 6. Reservoir and Groundwater Analytical Comparison

Barium (mg/L) 0.023 0.10 0.093 0.01 0.022
Boron (mg/L) 0.014J 0.26 0.19 0.98 0.62
Calcium (mg/L) 9.2 28 27 470 280
Lithium (mg/L) <0.02 0.026 0.023 0.23 0.061
Magnesium (mg/L) 2.8 19 15 770 160
Molybdenum (mg/L) 0.00085J 0.0050 0.0037 0.012 0.002
Potassium (mg/L) 0.80 3.7 3.0 9.7J 7.7
Selenium (mg/L) <0.005 0.00069J 0.00059J 0.21 0.075
Sodium (mg/L) 44 59 46 1,300 410
pH (S.U.) 6.8 8.4 8.1 7.6 7.3
Chloride (mg/L) 6.2 78 60 500 85
Fluoride (mg/L) <0.5 0.62 0.49J 3.4 0.70J
Sulfate (mg/L) 7.6 55 42 5,800 1,300
Alkalinity (mg/L) 35 110 97 180 430
TDS (mg/L) 55 290 210 8.900 2,300
TSS (mg/L) 2.0J 44 24 23 10
Notes:

J = Lab qualifier indicating result is less than the reporting limit but greater than or equal to the method detection limit, and the
concentration is an approximate value.

< = Less than. Concentration is below laboratory reporting limits.

Bold and Underlined values indicate a concentration that exceeds Regulation 41 human health, domestic drinking water, or
agricultural standards.

Groundwater at the southern and eastern boundaries of the landfill discharge to Leggett and
Valmont Reservoirs; however, mass fluxes of COI into the reservoirs are very low based on the
low hydraulic conductivities at the site as noted in Section 3.1 and concentrations that are
relatively low exceedances. Given the minor mass flux, COIl concentrations are expected to be
rapidly diluted by the large volumes of the reservoir. Thus, the risk to human health or
environmental impact in the reservoirs would be limited. As noted in Section 2.0, the reservoirs
are privately developed, owned, and operated by PSCo and have not been considered WOTUS
or state waters. In addition, the outfall from the reservoirs, which is discussed in Section 6.2, is
a monitored point under a National Pollutant Discharge Elimination System (NPDES) permit.

6.2 Boulder Creek

As discussed in Section 3.1, a diversion canal diverts water from South Boulder Creek to the
reservoir system, and a separate canal provides return flow from the reservoir system to South
Boulder Creek. South Boulder Creek is a tributary of Boulder Creek. As noted in Section 6.1,
there is potential discharge of impacted groundwater to the reservoir system, however, COI
concentrations are rapidly diluted due to the large volume of water in the reservoir system.
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Based on surface water sampling in the reservoir conducted in August 2022, COI
concentrations were below Regulation 41 groundwater standards as well as Regulation 31
surface water standards. Thus, surface water discharging into the canal diverting surface water
back to South Boulder Creek does not appear to be a risk to human health or environmental
impact.

There is the possibility of groundwater discharge into the return diversion canal and South
Boulder Creek with groundwater that may have passed the western and southwestern
boundaries of the landfill. Groundwater monitoring at delineation wells between the site and the
canal and South Boulder Creek indicate COIl concentrations below Regulation 41 groundwater
standards. In addition, surface water from the reservoir system is recharging groundwater to
the west of the Leggett Reservoir. This would provide a source of water potentially not impacted
by site monitored constituents that is mixing with groundwater moving past the landfill boundary.
This has the possibility of diluting COI concentrations, if any. Thus, the risk to human health or
environmental impact due to groundwater discharge to these surface water bodies are limited.

Since risk is limited for impact to the diversion canal and South Boulder Creek, risk contributed
by the landfill would also be low for Boulder Creek, which is located north of the landfill site.
Additional surface water and groundwater inputs enter the South Boulder Creek watershed
between the site and the Boulder Creek confluence. These additional inputs could further dilute
COils potentially contributed by the site.

6.3 Private Ponds

Located to the north of the ash landfill are multiple private ponds and lakes that are proximal to
Boulder Creek. As mentioned in Section 3.1, these ponds and lakes are man-made from
various excavation activities with no visible surface water inlets or outlets. It appears the surface
water in these lakes is primarily fed by groundwater. Groundwater flows to the north from the
topographic high of the site into the Boulder Creek valley. Once in the valley, groundwater
generally flows to the east parallel to surface water flow in Boulder Creek. COIl impacted
groundwater is observed to be approaching some of these ponds northeast of the ash landfill as
indicated by concentration maps included in Appendix B. Constituents exceeding GWPS in
close proximity to these ponds and lakes include selenium. Monitoring wells MW-39A and MW-
39B which are adjacent to ponds had concentrations of selenium below the GWPS. The ponds
and lakes appear to be used for recreational use and not for consumption. Water for
consumptive use appears to be provided by water supply wells in the area which is further
discussed in Section 6.4. The risk to human health or environmental impact due to groundwater
discharge into these private ponds and lakes appears to be low since the lakes are not used for
consumption and monitored COI concentrations are below applicable health limits in
groundwater immediately adjacent to the ponds.

6.4 Private Wells

In addition to the landfill monitoring well network sampling, 11 private wells offsite to the north of
Valmont Road in the direction of groundwater flow were sampled between December 2021 and
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October 2022 after PSCo received approvals from landowners. The area within which private
wells were sampled is depicted on Figure 5. As soon as an exceedance of GWPS under the
Federal CCR program was identified in MW-33, located near Valmont Road, PSCo initiated
contact with private well owners to sample their wells and/or taps to evaluate any potential risk
to these private well owners downgradient of the landfill.

The results of private well sampling did not result in exceedances of the GWPS for the COI
(selenium). There are no water supply wells located between the western landfill boundary and
South Boulder Creek.
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Figure 5. Valmont Station — Area of Private Well Sampling
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7.0 Remedial Alternatives Evaluation

Consideration of corrective measure alternatives to address CCR related groundwater impacts
from the landfill is discussed in this section. Included in the sections below are descriptions of
remedy evaluation criteria, shared components of all remedial alternatives, potential remedial
alternatives, screening of the remedial alternatives, and a summary of additional data needs to
support future remedy selection.

7.1 Evaluation Criteria

Evaluation criteria considered in the assessment of corrective measures are discussed below.
Appendix B of 6 CCR 1007-2 uses 40 CFR Part 258 (Solid Waste Disposal Facility Criteria) as a
reference document. Part 258 reference numbers, contained herein, are intentionally used for
cross reference to the federal document.

PERFORMANCE

Factors considered for evaluating performance of a remedial alternative include the degree to
which the alternative removes monitored constituents exceeding the respective GWPS from the
environment; and the ability of the alternative to achieve GWPS for these constituents at
point(s) of compliance.

RELIABILITY

Factors considered for evaluating the reliability of a remedial alternative include the
effectiveness of engineering and institutional controls to maintain the alternative; potential need
for replacement or maintenance of components of the alternative; and any other operational
reliability issues that may arise for the alternative that will limit its use or effectiveness in
meeting corrective action objectives.

EASE OF IMPLEMENTATION

Factors considered for evaluating ease of implementation of a remedial alternative include the
degree of difficulty associated with installing or constructing the alternative given site conditions,
including the need to obtain necessary access, approvals and/or permits; the availability of
necessary equipment and/or specialists to implement; and the available capacity and location of
treatment, storage, or disposal services needed.

POTENTIAL IMPACTS OF THE ALTERNATIVE

Factors considered for evaluating potential impacts of a remedial alternative include risks that
may impact the community or environment during implementation of the alternative (e.g., due to
excavation, transportation, disposal, or containment of CCR material), potential human health or
environmental receptor exposure to CCR material following implementation, and cross-media
impacts due to the remedial alternative implementation.

TIME REQUIRED TO BEGIN AND COMPLETE THE ALTERNATIVE

Factors considered for evaluating the time to begin and complete the remedial alternative
include the time needed to completely design and implement (i.e., begin) the alternative; and
the time it will take to achieve applicable GWPS at point(s) of compliance.
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COSTS OF REMEDIAL IMPLEMENTATION

Cost criteria considers capital investment needed to design and construct the remedial
alternative and long-term operations, maintenance, and monitoring until the remedial alternative
achieves applicable GWPS at point(s) of compliance.

INSTITUTIONAL REQUIREMENTS

Institutional requirements can vary from site to site and technology to technology. State, local, or
site-specific requirements (e.g., permits), or other environmental or public health requirements,
that could substantially affect construction or implementation of the remedy are considered.

7.2 Shared Components of Remedial Alternatives

PSCo is planning for removal of all CCR from the landfill cells Q, A, B, and C for benéeficial
reuse; therefore, each alternative described below includes source removal of CCR from these
cells. Cell D will remain in place and will receive rejected materials not suited for beneficial
reuse from cells Q, A, B, and C throughout the removal activities. Cell D will be final closed with
an engineered cover in compliance with Sections 3.5.2 and 3.5.3 of 6 CCR 1007-2. Central to
the implementation of groundwater response actions at the site is the use of adaptive
management. An adaptive management process will be implemented to support evaluation of
the effect of source control on the groundwater plume and continually evaluate and improve
groundwater response actions to maximize the effectiveness of the cleanup.

Adaptive site management is a systematic and iterative management approach that can be
used to expedite the remediation of complex sites. The goal of the approach is to create a
framework of structured and continuous planning, implementation, and assessment processes
that accommodate new information and changing site conditions to develop effective and
efficient cleanup approaches for achieving remedial objectives.

An adaptive management approach is being implemented at this site due to the high potential
for change following source control and during groundwater remedy implementation. These
changes are driven by uncertainties specific to the impact of CCR source removal on the
hydrogeology and groundwater chemistry in the plume. As discussed in Section 6.3, COls have
been observed both on and offsite; however, the potential for impact to downgradient receptors
is considered low. CCR source removal activities are anticipated to reduce loading and result in
reduction of COI concentrations in groundwater; however additional data will be needed after
source removal to better understand these effects and evaluate if additional remedy
components are needed to address groundwater. Recognizing these uncertainties, an adaptive
management strategy will be focused on a phased approach for data collection, source control,
and groundwater remedy implementation that will allow for continual plume management,
remedy performance evaluation, and improvements. In the initial phase, offsite groundwater
plume characterization and source removal activities will be prioritized. As offsite plume
characterization is completed, the groundwater remedy will be selected and implemented,
focusing on managing plume migration and mitigating potential human and environmental
exposures. As these activities are implemented, groundwater conditions will continue to be
monitored and results interpreted. Based on the analysis of these activities, additional data
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collection needs will be identified, and corrective measure adjustments will be made as
necessary, leading to continuous remedy performance improvement.

As part of the remedy selection, the adaptive management strategy will be further defined, the
strategy will identify remediation milestones that consider groundwater concentrations of COls
at strategically selected monitoring well locations at specified points in time. Monitoring and
remedy performance data will be compared to milestones throughout the monitoring process
and progress reports will describe a decision process for assessing corrective actions and the
need for performance improvement.

7.3 Groundwater Remedial Alternatives Evaluation

This section presents remedial alternatives and presents an evaluation in accordance with 40
CFR 258.56 to address COls at the site. Table 9 provides a summary of each potential
alternative compared to the evaluation criteria. In addition to the summary descriptions in Table
9, a numerical ranking of 1 to 3 was assigned to each criterion for each alternative based on
HDR'’s understanding of each alternative and site-specific conditions (1 indicates least favorable
and 3 is most favorable). Evaluation of each potential alternative and a summary of the results
are presented below.

In addition to the evaluation criteria required for an ACMR (described in Section 8.1), the
remedy alternatives determined to be viable for the site were also evaluated considering the
following remedial selection standards from 40 CFR 258.57(b):

o Be protective of human health and the environment;

e Attain groundwater protection standard(s) pursuant to 40 CFR 258.55 (G) and (H);

o Control the source(s) of releases to reduce or eliminate, to the maximum extent
practicable, further releases of constituents referenced in 40 CFR 258.55 into the
environment that may pose a threat to human health or the environment; and

o Comply with standards for management of wastes as specified in 40 CFR 258.58(D).

A cross-check summary for how each alternative compares to these remedial selection
standards is included in Table 10.

7.3.1 Monitored Natural Attenuation

Monitored natural attenuation (MNA) refers to the reliance on natural attenuation processes
(within the context of a carefully controlled and monitored site cleanup approach) to GWPS
within a time frame that is reasonable compared to that offered by other more active methods.
Natural attenuation processes that are at work in such a remediation approach include a variety
of physical, chemical, or biological processes that, under favorable conditions, act without
human intervention to reduce the mass, toxicity, mobility, volume, or concentration of
contaminants in soil or groundwater (USEPA, 1999). Attenuation mechanisms for inorganic
constituents can include physical (e.g., dilution, dispersion, flushing, and related processes) or
biological/chemical (e.g., adsorption, sorption, (co-)precipitation) processes (EPRI 20153;
USEPA 2015).
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Understanding the performance and reliability of MNA requires a detailed understanding of
hydrogeologic conditions and a monitoring and assessment program. While model predictions
can simulate long-term attenuation using soil-water partitioning coefficients to estimate
adsorption, natural conditions will dictate how COls migrate and how much is diluted or
immobilized. Empirical data are good indicators of natural attenuation mechanisms, but long-
term groundwater monitoring is required (EPRI, 2015; USEPA, 1999, 2007a, b).

To assess potential performance and reliability of MNA at a site, the USEPA has established a
tiered lines of evidence approach where information is collected as necessary to identify
attenuation mechanisms at the site, the capacity for attenuation, and the estimated time to
achieve remediation objectives. The four tiers to establish whether MNA may be successfully
implemented for inorganics at a given site are summarized below (USEPA, 2015):

Tier 1: Demonstration that COls in groundwater are delineated and stable.
Tier 2: Determination of the mechanisms and rates of attenuation.
Tier 3: Determination of the aquifer capacity to attenuate the mass of

constituents and the stability of the immobilized constituents is sufficient
to resist re-mobilization.

Tier 4: Design of a performance monitoring program based on the mechanisms
of attenuation and establishment of contingency remedies tailored to site-
specific conditions should MNA not perform adequately.

MNA is well-accepted by state and federal regulators as an appropriate mitigation factor that
should be considered when evaluating passive and active remedial options (USEPA, 1999,
2007a, b).

Site Considerations: Concentrations of COls present in groundwater on and offsite are
relatively low. It is anticipated that through source removal, COI concentrations will reduce
further and in turn improve the effectiveness and reliability of MNA and the timeframe to achieve
GWPS for each COl at the point(s) of compliance.

MNA is easy and efficient to implement. Attenuation processes are likely to be more physical
than chemical at Valmont given chemical attenuation is not typically as prominent in fractured
rock. As appropriate, the existing groundwater monitoring well network can be used to conduct
monitoring so the timeframe to implement is the most expeditious of all alternatives. Although
this remedy can be quickly implemented, based on site conditions (i.e., aquifer capacity and
groundwater velocity), the timeframe to achieve GWPS at the points(s) of compliance can take
many years or even decades to complete.

Based on this evaluation, specifically the low concentrations of COls, pending source removal,
and reducing conditions present in the aquifer, MNA is carried forward for additional evaluation
with additional data needs to support remedy selection as discussed in Section 8.5.
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7.3.2 Hydraulic Containment and Treatment (Pump and Treat)

Hydraulic containment, or pump and treat (P&T) is the use of groundwater extraction to capture
and control the migration of impacted groundwater. P&T is often considered a viable remedial
technology, it has been used to address metals-contaminated groundwater for decades at many
sites. The approach consists of using extraction wells and/or trenches to capture groundwater
for ex-situ treatment prior to being discharged to a receiving water body, reinjection to the
aquifer, or beneficial reuse. P&T can be employed as a stand-alone remedy, in combination with
another remedial alternatives, or as an interim measure to provide hydraulic containment and
prevent migration of constituents toward a potential receptor.

Site Considerations: The performance and effectiveness of this technology is based on the
ability to design and install extraction wells to capture the contaminated groundwater, a
treatment technology that can effectively remove contaminants from the extracted groundwater,
and a long-term monitoring program. Groundwater evaluations conducted to date identify a low
conductivity, fractured bedrock (shale) aquifer. The geology impacts how groundwater can
effectively be extracted from the subsurface. Both trench configurations and groundwater
extraction well techniques were evaluated to remove groundwater from the subsurface. A trench
strategy would require collection trenches, at a minimum, on the northeast and west sides of the
landfill, to collect contaminated groundwater migrating from the source as well as one or more
trenches to collect and treat offsite impacted groundwater northeast of the landfill. This strategy
would be difficult to implement, require significant access and utility coordination, and would
take a long time to implement. Conversely, groundwater extraction wells could be strategically
installed in and around the landfill, landfill boundary and throughout the groundwater plume to
collect and treat groundwater where there are higher concentrations of COls. Although
groundwater extraction wells may have a small radius of influence and thus require more wells
to contain the impacted groundwater, extraction wells would be easier to implement and require
less access, land disturbance, and utility coordination.

Once groundwater is collected, reliability of P&T is heavily reliant on performance of the above
ground treatment system to remove contaminants from groundwater. The contaminants at the
site, can be easily removed from extracted groundwater using chemical or physical processes.
Supplemental treatment such as settling prior to reverse osmosis will be likely given the high
total dissolved solids in groundwater at the site.

Considering the use of extraction wells and above groundwater treatment, the ease of
implementation is impacted by the constraints to install the wells, piping, and treatment systems.
With ongoing source removal, it is anticipated that there may be space constraints to install the
system. The location of the system and treatment processes will be developed during design.

In addition to the extraction and treatment, as needed, treated water will require discharge.
Discharge methods such as surface water discharge, reinjection, evaporation, or reuse of the
treated water will be evaluated during design and will need to consider water rights limitations at
the site.
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Although reliability of a P&T system is generally high, it will have higher operation and
maintenance (O&M) costs due to the reliance on system performance and upkeep until
remediation objectives are met. Installing system components offsite may be challenging from
an access and negotiations standpoint.

Based on this evaluation, specifically the effectiveness and reliability of the P&T technology,
P&T is carried forward for additional evaluation with additional data needs to support remedy
selection as discussed in Section 8.5.

7.3.3 In-Situ Treatment by Permeable Reactive Barrier

In-situ groundwater treatment includes the introduction of amendments to the subsurface to
reduce, oxidize, or immobilize COls present at the site. A permeable reactive barrier (PRB)
technology generally consists of emplacing a permeable subsurface "wall" with reactive media
for removal of COls as groundwater passes through it.

Using a trenching approach, a trench or trenches are excavated through the saturated zone
perpendicular to the direction of groundwater flow and keyed into a low permeability underlying
barrier to groundwater movement such as bedrock (consolidated shale at Valmont). The trench
is then backfilled with reactive material while maintaining a transmissivity greater than the
surrounding subsurface so that groundwater continues to flow through, rather than around the
PRB. Reactive material may be media that adsorbs COls or forms precipitates with COls to
reduce concentrations. A PRB can involve the use of multiple types of reactive material
depending on COls and groundwater quality.

Site Considerations: At the site, trenching will be required through approximately 10 to 40 feet
of weathered bedrock (shale) depending on the location of the PRB(s) as impacted groundwater
at the site is in weathered bedrock. Based on the current understanding of the groundwater
plume, PRBs may be considered on the northeast and west sides of the landfill to treat
contaminated groundwater leaving the landfill. As PRBs have been shown to effectively treat
arsenic and other inorganics in groundwater, geochemical laboratory bench testing was
performed in 2021 and 2022 to evaluate potential reactive media for a PRB using site-specific
groundwater and soil from adjacent to the source. The bench testing was performed in three
phases and with multiple combinations of reactive media based on site-specific groundwater
quality and results in prior test phases. Combinations of reagents MetaFix I-7A, Geoform, and
ZV| were used for testing in Phase 1 to adsorb and precipitate COls from groundwater. Phase 2
was performed using the treated groundwater from Phase 1 and adding biochar and activated
carbon as reactive media for polishing treatment. Biochar proved to be more effective than
activated carbon, but not all COls were treated to below GWPS. To further evaluate the
potential use of biochar for in-situ treatment, Phase 3 was performed using site groundwater
and several commercially available biochar products for treatment of COls. Overall, the bench
test results indicated the media tested did not reduce all COls in groundwater near the source
area to below GWPS. However, results of the geochemical bench tests can be utilized when
exploring other remedy options in the future.
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From a physical perspective, space onsite is limited for construction of a PRB between the
downgradient edge of the landfill and adjacent downgradient property, which could limit the
feasibility of PRB implementation onsite. In addition, one or more PRBs to collect and treat
offsite groundwater north of the northeast corner of the landfill would be needed. An offsite PRB
(or PRBs) would require access and significant temporary disturbance, which also limits the
utility of a PRB. This strategy would be difficult to implement, require significant access and
utility coordination, and would take a long time to implement.

Based on the geochemical bench test results, space limitations for a PRB (or PRBs), the
estimated time for a PRB to treat impacted groundwater offsite, and high costs, a PRB (or
PRBs) is not a viable groundwater corrective measure for the site.

7.3.4 Slurry Wall

Hydraulic barrier by slurry wall is a proven technology for groundwater cutoff or controlling
groundwater given proper site conditions (i.e., site geology, depth to low permeability key-in
layer). Constructing a slurry wall includes excavating a narrow trench or trenches and injecting a
high slump slurry that when solidified forms an impermeable cutoff wall. The slurry wall would
be keyed into the top of a low permeability underlying barrier to groundwater movement such as
bedrock. The slurry is typically a combination of the excavated trench soils, bentonite, and other
potential additives. The slurry mixture forms into a material similar to a soft, clayey soil. This
method typically results in a cutoff wall with a permeability ranging from 1x10 to 1x10® cm/sec.

With a funnel-and-gate system, slurry walls could be used to channel the contaminant plume

into a gate that contains reactive material (i.e., a PRB). The funnels are non-permeable (e.g.,

slurry wall), and the simplest design consists of a single gate (PRB) with walls extending from
both sides. The main advantage of the funnel-and-gate system is that a smaller reactive zone
(PRB) can be used to treat the groundwater, thereby, potentially reducing costs.

Site Considerations: With source control (CCR removal) planned, the effectiveness of a slurry wall
(or slurry walls) around the landfill would be limited and short-lived. Although slurry walls are
generally a reliable vertical barrier for cutting off groundwater flow, treatment of downgradient
groundwater is not the primary objective and pump and treat (or another alternative such as a
PRB with funnel and gate system) would be required to achieve remediation objectives
downgradient of the wall.

Similar to a PRB, trenching will be required through approximately 10 to 40 feet of weathered
bedrock (shale) depending on the location of the slurry wall. The same space limitations
mentioned above for installation of a PRB (or PRBs) applies to installation of a slurry wall.
Managing groundwater upgradient of the wall will also be required in the overall remedial
strategy due to expected mounding. Additionally, a cutoff wall can change groundwater flow
patterns which can affect other aspects of groundwater corrective action.

A slurry wall will not be carried forward as a stand-alone remedial alternative at Valmont;
however, a slurry wall could be used in combination with other remedial alternatives if needed to
achieve remediation objectives. Other measures (MNA and P&T without a slurry wall) are
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considered more cost effective, easier to implement, and have more potential to achieve
remediation objectives in a reasonable timeframe.

7.4 Summary of Remedial Alternatives Evaluation

Following consideration of evaluation criteria for each alternative in Section 8.3, this section
presents the recommended groundwater remedial alternatives to be considered and evaluated
further to support remedy selection.

As stated in Section 7.2, a common component to these alternatives is the removal of Cells Q,
A, B, and C at the landfill. The ash removal will occur first from these locations where the
groundwater impacts are the greatest. Combined with partial source removal, the following
remedial alternatives were retained for further evaluation and potential remedy selection:

e Hydraulic containment and treatment (pump and treat)
e MNA

Hydraulic containment and treatment and source removal will be considered the primary
remedial alternative. MNA will continue to be evaluated to determine if and how it can be
applied to enhance the remedy as part of an adaptive management strategy at the site.

As discussed above, an adaptive management strategy will be implemented at the site focused
on continual plume management, remedy performance evaluation, and improvements. As data
collection, source control, and groundwater remedial activities are implemented, groundwater
conditions will continue to be monitored and results interpreted. Additional data collection needs
will be identified and corrective measure adjustments will be made as necessary to achieve
remediation objectives within a reasonable time frame.
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Table 7. Summary of Potential Groundwater Remedial Alternatives Evaluation (All Alternatives Include Source Removal as Primary Component)

Monitored
Natural
Attenuation
(MNA)

Hydraulic
Containment
and Treatment
(Pump and
Treat)

MNA relies on natural
attenuation processes to achieve
remediation objectives within a
reasonable time period at lower
cost relative to more active
methods. Depending on site-
specific conditions, MNA can
effectively reduce dissolved
concentrations of inorganic
constituents in groundwater
through sorption, mineral
precipitation, or oxidation-
reduction reactions.

Regular monitoring of select
groundwater monitoring wells for
specific parameters is required
to ensure COI concentrations in
groundwater are attenuating
over time. Dilution from recharge
to shallow groundwater, mineral
precipitation, and COIl adsorption
will occur over time, thus
reducing COI concentrations
through attenuation.

Remedy Evaluation Score (1-3):

Hydraulic containment (or pump
and treat, P&T) is the use of
groundwater extraction to induce
a hydraulic gradient for capture
or control of impacted
groundwater. Extraction wells
and/or trenches can be used to
capture groundwater for ex-situ
treatment prior to being
discharged to a receiving water
feature, reinjection to the aquifer,
evaporation, or reuse.
Groundwater extraction is
applicable as a means of
hydraulic control in the site

geology.

Remedy Evaluation Score (1-3):

Attenuation processes
are likely to be more
physical than chemical.
Chemical attenuation is
not typically as
prominent in fractured
rock.

Source control will
improve mass balance
in the aquifer and can
provide buffer capacity
for attenuation
processes.

1

P&T is proven to
actively provide
hydraulic control and
reduce constituents in
groundwater.

Additional assessment
activities are needed to
assess potential
performance of P&T,
including performing
pump tests capture
zone analysis, and flow
model simulations for
optimization

Aquifer recharge (via
treatment discharge)
combined with P&T
could improve cleanup
time.

Under appropriate aquifer
conditions, MNA is
reliable and can be used
as either a stand-alone
corrective measure or in
combination with other
technologies.

1

Pump and treat is
generally a reliable
hydraulic containment and
treatment technology.
System operations and
maintenance is key to
providing optimal
performance and uptime.

Assuming access is
provided and cultural
resources are mitigated,
there is sufficient access
for installation of
extraction wells onsite
and offsite. The location
of a treatment system will
likely need to be onsite.
Source removal activities
will need to be considered
when locating an onsite
treatment system.

3

Easily implementable
but requires
additional upfront
data and
documentation to
confirm attenuation
capacity is sufficient
to meet GWPS within
a reasonable time
frame.

Existing groundwater
monitoring network
can be used for MNA
performance
monitoring.

3

Design and
installation of P&T
system is required.

Extraction wells will
be limited to outside
the landfill footprint
until after source
control.

Due to very low well
yield and
groundwater velocity,
capture zone is
anticipated to be
minimal, resulting in a
larger number of
wells for capture
and/or longer time to
meet performance
criteria everywhere in
the plume.

2

None.

MNA relies on
natural processes in
the aquifer matrix to
reduce COls in
groundwater without
additional site
disturbance.

3

Infrastructure to be
located offsite (Butte
property). Access
and allowance of
extraction
infrastructure on the
Butte property will
need to be resolved.

Water rights should
be considered
depending on
treatment and
discharge.

18 - 24 months

Monitoring
infrastructure is
largely already in
place.
Demonstrating
attenuation
mechanisms and
capacity can be
time consuming
and take up to 24
months, especially
given offsite
access
requirements for
the Butte property.

2
12 - 18 months

If required, permit
approval for
selected discharge
method of treated
water could extend
implementation
time frame.

>25 years

Following source
control and pending
tiered MNA evaluation,
MNA may be
successful within a
reasonable time frame.
Routine groundwater
monitoring will be used
to verify COI
concentrations in
groundwater are stable
or decreasing over
time.

>10 years

Can be implemented
concurrently with
source control to
expedite groundwater
remediation.
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$1-2MM

3

$8-12MM

May require
environmental
covenant or deed
restrictions where
groundwater is above
GWPS.

16

2

May require
environmental
covenant or deed
restrictions where
groundwater is above
GWPS.

19

Retained for
further analysis.

Retained for
further analysis.
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Permeable reactive barrier
(PRB) technology generally
consists of emplacing a
permeable subsurface "wall"
constructed with reactive media
for removal of COls as
groundwater passes through it. A
PRB typically targets the
saturated zone perpendicular to
the direction of impacted
groundwater flow and is keyed
into an underlying barrier to
groundwater movement such as
bedrock. A PRB can involve the
use of multiple types of reactive
material depending on site COls
and groundwater quality.
Example reagents for Valmont
include zero valent iron (ZVI)
and ZVI-carbon to sorb arsenic
or selenium, and biochar or
Carus MMO |l to precipitate
lithium.

In-Situ
Treatment by
Permeable
Reactive
Barrier (PRB)

Remedy Evaluation Score (1-3):

A slurry wall approach can
provide a barrier to groundwater
flow to prevent future migration
of dissolved constituents in
groundwater. In general, a slurry
wall keyed into the top of
bedrock would be designed to
provide containment and
combined with groundwater
extraction (P&T) for hydraulic
control and treatment. A slurry
wall could also be combined with
a PRB in the form a "funnel and
gate" system.

Slurry Wall

Remedy Evaluation Score (1-3):

Notes:

Laboratory bench
testing was performed
in 2021 and 2022 to
evaluate potential
reactive media for a
PRB using site-specific
groundwater and soil
from adjacent to the
source.

Bench test results
indicated the media
tested did not reduce all
COls in groundwater
near the source area to
below GWPS.
However, the results of
the geochemical bench
tests can be utilized
when exploring other
remedy options.

1

Hydraulic barrier by
slurry wall is a proven
technology for
groundwater cutoff
given proper site
conditions (i.e., site
geology, depth to low
permeability key-in
layer). However,
additional means for
groundwater treatment
(combined with PRB for
funnel and gate system)
or groundwater
extraction and
treatment (P&T) would
be required to achieve
remediation objectives.

Considering the site's low
conductivity aquifer, until
pilot testing is performed
at the site, uncertainty
remains with estimating a
reasonable time frame for
remediation.

Loss of reactivity over
time may require re-
installation of PRB media
depending on the remedy
duration.

1

Reliability of a slurry wall
for hydraulic containment
and treatment may also
be dependent on
managing the
groundwater upgradient of
the wall.

Trenching in
weathered bedrock at
the site will increase
the difficulty of
installation.

Based on the CSM
(i.e., extent of COls in
groundwater),
multiple PRBs would
be required to
remediate impacted
groundwater. Bench
testing performed
with site groundwater
also indicates a two-
phase PRB would be
needed to remediate
groundwater
depending on the
COls present in
specific areas of the
site.

1

Similar to installing a
PRB, trenching in
weathered bedrock at
the site will increase
the difficulty of
installation.

Once installed, P&T
infrastructure will be
required for
management and
treatment of
groundwater, thus the
same implementation
considerations
described above
apply to this
alternative. Long-
term O&M will be
required for the P&T
system.

Construction of a
PRB would be
required offsite
(Butte property).
Access and
allowance of
construction on the
Butte property will
need to be resolved.

Addition of reagents
or adjustment of
pH/redox conditions
may mobilize other
contaminants in
groundwater.

2

A slurry wall can
change groundwater
flow patterns which
can affect other
aspects of
groundwater
corrective action.

12 to 24 months

Time to implement
will largely depend
on final location(s)
and
configuration(s).
Additional bench
tests and pilot
testing required for
design could
extend the
estimated time to
implement.

2
12 to 24 months

Time to implement
will largely depend
on pre-design
investigation
activities and the
final configuration
of the wall.
Construction and
trenching through
weathered bedrock
could extend the
estimated time to
implement.

>25 years

Depending on the
number and location of
PRBs used to treat the
offsite groundwater,
attenuation
mechanisms need to be
understood to estimate
a reasonable time
frame for achieving
remediation objectives.
If installed to treat
impacted groundwater
onsite, the time to
achieve GWPS
downgradient of a PRB
is anticipated to be
relatively quick.

>10 years

Remedy completion is
dependent on
combined alternative
that provides hydraulic
control and treatment
(P&T or PRB).

$45-100MM

Highly dependent
on final location
and configuration
of PRB(s).

1
$10-15MM

Additional cost for
combined remedy
alternative is not
included in this
estimated cost.

May require
environmental
covenant or deed
restrictions where
groundwater is above
GWPS.

May require
environmental
covenant or deed
restrictions where
groundwater is above
GWPS.

Not retained for
further analysis
11 as a primary
remedy
alternative.

Not retained for
further analysis
as a primary
remedy
alternative;
however, a
slurry wall could
be used in
combination
with other
remedy
alternatives if
needed to
achieve
remediation
objectives.

12

Numerical ranking of 1, 2, or 3 was assigned to each criterion for each alternative based on HDR’s understanding of each alternative and site-specific conditions, 1 indicates least favorable and 3 is most favorable.

Costs provided are Class 5 estimates.
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Table 8. Cross-Check Summary of Remedy Alternatives and Remedy Selection Standards Under 40 CFR 258.57(b)

Monitored Natural
Attenuation (MNA)

Hydraulic
Containment and
Treatment (Pump
and Treat)

In-Situ Treatment by
Permeable Reactive
Barrier (PRB)

Slurry Wall

Protective of human health and the environment

Attain groundwater protection standard(s)

Control the source(s) of releases to reduce or eliminate, to the maximum extent practicable
Removal of released constituents that may pose a threat to human health and the environment
Comply with standards for management of wastes as specified in 40 CFR 258.58(D)

Protective of human health and the environment

Attain groundwater protection standard(s)

Control the source(s) of releases to reduce or eliminate, to the maximum extent practicable
Removal of released constituents that may pose a threat to human health and the environment
Comply with standards for management of wastes as specified in 40 CFR 258.58(D)
Protective of human health and the environment

Attain groundwater protection standard(s)

Control the source(s) of releases to reduce or eliminate, to the maximum extent practicable
Removal of released constituents that may pose a threat to human health and the environment
Comply with standards for management of wastes as specified in 40 CFR 258.58(D)

Protective of human health and the environment

Attain groundwater protection standard(s)

Control the source(s) of releases to reduce or eliminate, to the maximum extent practicable
Removal of released constituents that may pose a threat to human health and the environment

Comply with standards for management of wastes as specified in 40 CFR 258.58(D)

Z Z < < < < Z << <<=<<=<=<=<=<=<=< <
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7.5 Additional Data Needs

Additional data and analysis will be required to perform a thorough site-specific evaluation of the
potential groundwater remedies retained in Section 8.4 prior to implementation. Priority will be
given to fill data gaps for the retained remedial alternatives to support remedy selection under
the CCR Rule program. The following provides a summary of additional data needs for each
potential remedial alternative and to support design following remedy selection.

Hydraulic Containment and Treatment (Pump and Treat)

The following data collection activities are needed to further evaluate the application of hydraulic
containment and treatment and inform remedy selection:

o Pump/aquifer test(s) will be used to determine sustainable yield and potential capture
zone for extraction wells. The pump test was performed within the area of contamination,
which is primarily under the landfill and offsite to the north of the northeast corner of the
landfill (the Butte property). Access from the Butte property owner was obtained for the
offsite pump test activities.

o Evaluate water rights and other water use considerations to determine if
infiltration/aquifer recharge versus discharge to surface water will be the preferred
approach for managing treated water.

Pump tests were conducted in the northeast plume on the Butte property in 2023, the results
are currently being evaluated as part of the remedy selection process under the CCR Rule
program. PSCo also initiated evaluation of water rights and permitting in 2023 to support the
remedy selection process under the CCR Rule program. This evaluation is ongoing, but based
on initial discussions it is anticipated that work will be able to proceed in parallel with water
rights permitting and potential augmentation activities.

Monitored Natural Attenuation

Soil and groundwater sample collection specific to evaluating MNA in accordance with the
USEPA Tiered Approach for MNA of Inorganics (USEPA, 2015) has been collected and data
evaluation is underway. To initiate MNA evaluation, the following site-specific data collection
and analysis has been performed at the site:

¢ Contaminant concentrations in aquifer solids

e Groundwater chemistry and quality data for preliminary evaluation of contaminant
degradation (e.g., Eh/pH, ferrous iron and sulfide, total iron, aluminum, manganese,
maijor cations and anions, total organic carbon or alkalinity)

e Subsurface mineralogy (i.e., clay mineralogy, Fe-Mn-Al oxides, carbonate minerals, and
sulfides).

e Selected aquifer solids characterization analyses such as X-ray diffraction (XRD), cation
exchange capacity (CEC), acid volatile sulfide (AVS) / simultaneously extracted metals
(SEM), or sequential extraction procedures (SEP), based on COls.
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e Batch attenuation testing (chemical extractions to determine probable range of Kd
values that suggest attenuation is taking place for COIs).

Collection of the data described above is currently underway. The initial MNA evaluation will be
performed as the data and analyses are completed.

8.0 Estimated Schedule

A general conceptual schedule for evaluating additional information to support remedy selection
through remedy implementation for corrective actions at Valmont is provided below on Table 9.

Source removal will begin in 2025 with removal targeted for areas of anticipated greatest impact
(Cells B and Q).

Table 9. Estimated Remedial Schedule

Action Estimated Completion Date

MNA Evaluation (data collection and initial analysis) Present — May 2024

Remedy Selection February 2024
Sggrglng for Design and Implementation (i.e., Q2 2024
Initiation of Remedy)

Remedy Design Q3 2024

Remedy Implementation (Field Installation of

remedial infrastructure) Q4 2024 — Q1 2025

Source Removal 2025 through 2037
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Potentiometric Surface & Concentration Maps



Figure A-1. Valmont Station — Groundwater Contours April 2022



Figure A-2. Valmont Station — Groundwater Contours October 2022



Figure A-3. Valmont Station — Northeast Area Groundwater Contours December 2022



Appendix B
COI Concentration Map: Selenium
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1.0 Introduction

The statistical analysis for the Valmont landfill pertains to samples collected from background
monitoring wells MW-7 and MW-24 between May 2008 and October 2022 for the detection and
assessment monitoring constituents agreed upon with CDPHE. The purpose of the statistical
analysis is to develop background threshold values (BTVs) per constituent of interest. Upper
prediction limits or upper tolerance limits are used to define the BTVs depending on the
compliance phase. Upper prediction limits (UPLs) from background samples are used for the
purpose of detecting statistically significant increases (SSls) during either detection monitoring
or assessment monitoring phases. Upper tolerance limits (UTLs) from the same background
samples are used to represent groundwater protection standards (GWPS) in situations where
there is no maximum contamination limit (MCL) for a constituent of interest or if the UTL is
larger than the MCL.

Specifically, Appendix B7(G) of 6 CCR 1007-2 requires the development of GWPS to establish
a clean-up standard for implementation of corrective measures. When background
concentrations are higher than the health-based standards, the BTVs may be used for the
GWPS. The Unified Guidance recommends the upper tolerance limit (UTL) to represent the
background concentration for this purpose. The limits can be considered as statistically
equivalent BTVs to a MCL or other health-based numbers. Tolerance intervals represent a
range where a proportion of the population is expected at a given confidence level. For this
update, a 95 percent confidence level is assumed. The development of GWPS is provided in
Section 5.0.

Prior to estimating the BTVs, a preliminary data analysis using statistical methods such as
sample means, medians and standard deviations, tests for sample distributions, statistical
outliers, autocorrelation, seasonality, spatial variability, and trends over time are conducted to
confirm if all observed concentrations are representative of field conditions. Details of statistical
output tables and supporting charts are found in Attachments 1-7. Computations for the BTVs
are found in Attachments 8-11.

HDR developed upper prediction limits (UPLs) (i.e., parametric, or nonparametric) for each
detection monitoring and assessment monitoring constituent based on the frequency of non-
detect values and whether the background data for that constituent exhibited a normal,
lognormal, gamma, or nonparametric distribution.

Prior to development of UPLs, the data is evaluated using descriptive statistics and graphical
analysis. Descriptive statistics are developed per constituent from the data pooled from the
background monitoring wells. The purpose of the descriptive analysis is to characterize data
and assess quality of information. The following descriptive statistics will be produced.

e Sample size e Mean

e Number of detects e Median

e Percentage of detects e  Minimum
e Number of non-detects e Maximum

e Percentage of non-detects e Standard deviation



e Number of distinct observations e Coefficient of variation
e Number of distinct method detection limits e Skewness

(MDLs) e Kurtosis
¢ Range of collection period in months:

Difference between last sampling date and

first sampling date

Graphical analysis provides visual clues as to whether the period of record is reflective of a
steady-state baseline period. The graphs are evaluated to determine if all data can be
incorporated into analysis or if older historical data may need to be dropped (multiple detection
limits over time may affect usability of the data). Outliers and seasonality can also be visually
detected. Further statistical tests will need to be conducted to confirm assumptions from visual
inspections.

2.0 Outliers

Outliers are values that are not representative of the population from which they are sampled.
The data sets were screened for outliers using the Dixon test or Rosner test; the Dixon test is
used for sample sizes smaller than 25 and the Rosner test is used for sample sizes 25 and
above. Both tests are conducted with non-detects excluded and using a significance level of 1
percent. Detailed results of the outlier analysis are provided in Appendix C.

Quality control conducted on the sampling protocols and laboratory results did not indicate
reasons for the noted concentration of the outliers on the dates they were sampled. No unusual
weather or anthropogenic activity occurred which could explain the higher concentrations.

As requested by CDPHE, Table 1 tracks data outliers, either in background or verification
samples, that have been removed from the database, so that if the data are later confirmed to
be valid, the data points in question can be incorporated into updated BTVs or used in
identification of SSIs, depending on the well location. As the sample size is small, from a
statistical perspective, the variability in the concentrations of these constituents will change as
additional samples are obtained, approaching the true underlying variability of concentrations in
groundwater in the vicinity of the background well. The distributions for constituents flagged in
the outlier tests will continue to be monitored as sampling events are added to the background
data set. A detailed summary of the outlier analysis is provided in Appendix C.

Table 1. Statistical Outlier Tracking — Background Wells

Barium 5/20/2008 0.102 First sample from well. Removed from
5x higher than the average background data set.
background detections.
MW-7 Boron 5/20/2008 1.21 First sample from well. Removed from
4x higher than the average background data set.

background detections.



Table 1. Statistical Outlier Tracking — Background Wells

Iron

MW-7 Sodium
MW-7 Sulfate
MW-7 TDS
MW-7 Chloride
MW-7 Sulfate
MW-24 Iron

5/20/2008

5/20/2008

5/20/2008

5/20/2008

05/14/2013

05/14/2013

10/14/2021

3.0 Distribution

Since many tests make an explicit assumption concerning the distribution represented by the
sample data, the form and exact type of distribution must be checked using a goodness-of-fit
(GOF) test. A goodness-of-fit test assesses how closely the observed sample data resemble a
proposed distributional model. The best goodness-of-fit tests attempt to assess whether the
sample data closely resemble the tails of the candidate distributional model. The models under
consideration for water quality samples are normal, lognormal, or gamma distributions. For
purposes of estimating background concentration levels, nonparametric methods will be used
on data sets with less than four detected values or more than 50 percent non-detects.

314

427

1,181

200

780

12.2

First sample from well.
15x higher than the
average background
detections.

First sample from well.
3x higher than the average
background detections.

First sample from well.
4x higher than the average
background detections.

First sample from well.
2x higher than the average
background detections.

4x higher than the average
background detections.

7x higher than the average
background detections.

15x higher than the
average background
detections.

Removed from
background data set.

Removed from
background data set.

Removed from
background data set.

Removed from
background data set.

Removed from
background data set.

Removed from
background data set.

Removed from
background data set.

When multiple distributions can appropriately fit the data, a determining factor is the level of
sample skewness. When sample sets have symmetric to mild skewness and multiple
distributions fit the data at the 5 percent level of significance, use of the normal distribution is
recommended. Sample sets with moderate or higher skewness levels are better described by a
skewed distribution such as the gamma or lognormal distributions.

The constituents monitored under the semiannual state monitoring program and requiring
statistical analysis were evaluated and fit to the following distributions:

e Parametric (Normal): nitrate
o Parametric (Log-Normal): boron, selenium
o Parametric (Gamma): total alkalinity, cobalt, fluoride, lithium
o Non-Parametric: antimony, arsenic, barium, beryllium, cadmium, chloride, chromium,
iron, lead, molybdenum, nitrite, silver, sulfate, thallium, total dissolved solids (TDS)



As approved by the CDPHE during recent communications (email dated April 27, 2023) and a
response letter to previous groundwater reports (dated November 30, 2022), the following
changes are being made to the monitoring program and will be reflected in an updated SMP:

e (Cations (calcium, magnesium, potassium, and sodium), anions (carbonate, bicarbonate,
chloride, sulfate, nitrate, and nitrite), or field parameters (pH, specific conductivity,
temperature, and total organic carbon) do not require statistical analysis and therefore
will not be included in the evaluation of constituents of interest (COls) in the Assessment
of Corrective Measures Report (ACMR). Prior to this communication, SSls were
identified for chloride, sulfate, and nitrates. Discussion of these parameters will be
provided in the ACMR.

e Radium and mercury are no longer required to be analyzed under the state monitoring
program and will not be included in the evaluation of COls for the ACMR. Historical data
indicates that radium and mercury have not been detected at levels exceeding BTVs or
the Regulation 41 standards.

4.0 Seasonality

Temporal variability in groundwater samples can be due to seasonal effects (i.e., seasonality) or
temporal effects (i.e., autocorrelation or trends). Changes in season as evidenced from varying
temperatures and precipitation could be a reason why a series of water quality constituent
samples exhibit serial correlation. These changes impact water quality constituents in a
predictable and cyclical manner over the months. The study of water quality changes over time
is focused on the ability to discern true trend through regression analysis amidst the cyclical
nature of the data or its “seasonality”. Appendix B3(H) of 6 CCR 1007-2 requires, if necessary,
the statistical method must include procedures to control or correct for seasonal as well as
temporal correlation in the data.

Constituents are analyzed for seasonality using the Kruskal-Wallis, ANOVA, and log-
transformed ANOVA tests. The sample sizes per season do not allow for accurate statistical
analysis of seasonality; a minimum of eight samples per sampled season is recommended to
test for seasonal differences but at least twenty samples per season are recommended to de-
seasonalize the data. Constituents will be analyzed for seasonality as additional sampling is
conducted to determine if samples are affected by seasonality.

5.0 Serial Correlation

Sources for serial correlation in water samples can be due to seasonal effects or temporal
effects related to the timing of the sample collections. Trend analysis using regression
techniques of a water quality constituent sampled over time is confounded if the data exhibits
serial correlation. The regression errors from adjacent observations may be correlated. For
example, if the residual from a given month’s observation is high, then it is likely that the
residual from the next month’s observation will also be high. The same logic follows for low
residuals giving rise to other low residuals. This type of correlation is referred to as serial
correlation or autocorrelation.



Serial correlation or autocorrelation occurs when values of a single variable data set are
correlated over successive (i.e., lagged) time intervals. A minimum of at least 50 sampling
events is recommended for autocorrelation tests to perform well using conventional estimators
when assessing the test statistic’s probability value. The autocorrelation function test is run at
the 1 percent level of significance to flag constituents for further investigation. Constituents will
be analyzed for autocorrelation as additional sampling is conducted.

6.0 Trends

The samples from background wells represent water quality conditions exhibiting natural
variability and unaffected by anthropogenic activities. As such, the measurements taken at
regular intervals over time (three or more years) are expected to demonstrate a steady or
stationary time series. Provided the data has more than 50 percent detected observations, the
data from the background wells are tested to determine whether trends exist (values steadily
increasing or steadily decreasing). Depending on whether the data follow parametric or non-
parametric distributions), one of the following linear regression tests is selected:

¢ Maximum Likelihood Estimation (MLE) Regression (parametric, with or without NDs)
¢ Mann-Kendall (non-parametric, with or without NDs, 1 distinct value for MDL)

For parametric tests, the “Slope” column contains the MLE slope on a log-linear scale with
respect to time (measured in days), and the “p-value” column contains the p-value associated
with that slope. For nonparametric tests, the “Slope” column contains the Theil-Sen slope
estimator, and the “p-value” column contains the p-value from the Mann-Kendall test. The
“Trend” column indicates upward or downward trends when the p-value is below 1%.

Results for detected trends are reported in Table 2. At the 1% significance level, upward trends
were identified for chloride, iron, and selenium; downward trends were identified for total
alkalinity, calcium, total hardness, and magnesium. These constituents will continue to be
monitored for trends as more samples are collected. A summary of the trend analysis is
provided in Appendix C.

Table 2. Trend tests at the 1% significance level — Landfill

Alkalinity, Total mg/l 0% Lognormal MLE -0.0000531 0.000

Calcium mg/l 36 0 0% Lognormal MLE -0.0000455 0.003 l
Chloride mg/l 35 0 0% MK 0.00197 0.000 1
Hardness (as mg/l 36 0 0% Lognormal MLE -0.0000535 0.000 l
CaCO3)

Iron mg/l 35 9 25% MK 0.0000407 0.001 1
Magnesium mg/I 36 0 0% MK -0.00135 0.006 l

Selenium mg/l 36 4 11% Lognormal MLE 0.000162 0.005 1



7.0 Updated Background Threshold Values

Background threshold values (BTVs) were statistically calculated for future use in evaluating
whether downgradient samples exhibit statistically significant increases (SSls) during detection
monitoring. The BTVs are the UPLs of the background data. The number of verification samples
and the significance levels associated with each UPL are chosen such that the site-wide false
positive rate over all comparisons is no more than 10 percent and such that the power of each
test exceeds the EPA Reference Power Curve (ERPC) at either 3 standard deviations above
background, 4 standard deviations above background, or both.

For constituents that do not have any detected values, the maximum method detection limit
(MDL) is chosen as the BTV. Table 3 contains the calculated UPLs for detection and
assessment monitoring constituents at the landfill and compares to the previous UPLs (i.e.,
BTVs). Identified SSIs and COls are discussed in the ACMR.

Table 3. Background threshold values for detection monitoring — Landfill

Alkalinity, Total mg/l 36 0 0% Gamma 438
Arsenic mg/l 36 25 69% Nonparametric 0.00545
Barium mg/l 36 0 0% Nonparametric 0.140
Beryllium mg/l 22 17 7% Nonparametric 0.0005
Boron mg/l 36 1 3% Gamma 0.48
Cadmium mg/l 36 30 83% Nonparametric 0.0020
Chromium mg/l 36 27 75% Nonparametric 0.007
Hardness (as mg/l 36 0 0% Normal 332
CaCO0g3)

Iron mg/l 36 9 25% Nonparametric 5.0
Lead mg/l 36 20 56% Nonparametric 0.019
Selenium mg/l 36 4 11% Lognormal 0.008
Silver mg/l 36 36 100% Nonparametric 0.010
TDS mg/l 36 0 0% Nonparametric 740

| AssessmentMonitoring Constitvents

Antimony mg/l 14 14 100% Nonparametric 0.0050
Cobalt mg/l 14 5 36% Gamma 0.0020
Fluoride mg/l 14 0 0% Gamma 0.83
Lithium mg/l 14 0 0% Gamma 0.053
Molybdenum mg/l 14 0 0% Nonparametric 0.011

Thallium mg/l 14 14 100% Nonparametric 0.0010



Attachment 1
Unfiltered Detection Monitoring UPLs



Valmont State Program W-7 & W-24 (pooled) as of October 14, 2022
UPLS for Detection Monitoring

JT R —
Dates State Program Group Constituent % NDs
M UPL | UPL K uPL | UPL ot | heamd Leunsy
[ mal

2_101 2008-05-20 to 2022-10-12 DM AlkaHMy Total (as CaCO3) m/L 42 431 440 438 426 426 426 0.120 Gamma; Lognomal; Normal
2_103 2008-05-20 to 2022-10-12 DM 16 000427 u 00714 0.00481 000452 0.0500 000427 0.00598 0.00452 0.0500 0.0500 0.00545 0.876 Gamma; Lognormal; Normal
2_104 2008-05-20 to 2022-10-12 DM il 0137 00836 0105 00975 0.137 0.137 0.137 0.597 Nonparametric

2_105 2015-05-12 to 2022-10-12 DM 0.000785 0.000500 0000851 0.000821 0.000785 0. ooosuo 0.00134 0.00134 0815 Gamma; Lognormal

2_106 2008-05-20 to 2022-10-12 DM 0699 121 0727 0712 0701 121 1.21 0.345 Lognormal

2_107 2008-05-20 to 2022-10-12 DM 000174 000500 000177 0.00174 0.00174 0 00500 0.00500 0.00200 0.449 Lognormal Normal

2_108 2008-05-20 to 2022-10-12 DM 68. 718 70, 682 6820171 Norm:

2_109 2008-05-20 to 2022-10-12 DM Chioride (as CI) 200 0.312 Ncnpanmemc

2_110 2008-05-20 to 2022-10-12 DM Chromium, Total X 0250 0.0250 0.00677 0670 Gamma; Lognormal; Normal
2_113 2008-05-20 to 2022-10-12 DM Hardness (as CACO3) 340 340 0.172 Normal

2_114 2008-05-20 to 2022-10-12 DM Iron 7.99 ¥ 99 12.2 122 122 1.66 Lognormal

2_115 2008-05-20 to 2022-10-12 DM Lead 00151 0. 00187 00187 0.0187 1.32 Gamma; Lognormal

2_117 2008-05-20 to 2022-10-12 DM Magnesium 44 6 0.184 Nonparametric:

2_120 2009-05-19 to 2014-10-07 DM Nitrate + Nitrte (as N) rmal

2_121 2008-05-20 to 2022-10-12 DM Nitrogen, Nitrate (as N) a 47 0.863 Normal

2_122 2008-05-20 to 2022-10-12 DM it

2_123 2020-05-12 to 2022-10-12 DM m

2_127 2008-05-20 to 2022-10-12 DM Selenium

2_128 2008-05-20 to 2022-10-12 DM ilver

2_129 2008-05-20 to 2022-10-12 DM

2_130 2008-05-20 to 2022-10-12 DM Sulfate (as SO4)

2_132 2008-05-20 to 2022-10-12 DM Total Dissolved Solids
2_133 2008-05-20 to 2022-10-12 DM Total Suspended Solids.

$$$$$$$$$E$

88

2 525 5. 5. 25 .82 5 82 0.148 Nonparametric
000757 000773 0.00682 0.00691 0 0.00765 000687 0.00600 0.00600 0.00600 0.542 Lognormal
00100 0.0100
224 223 223 314 314 314 0.206 Nonparametric
324 345 345 780 780 780 0.448 Nonparametric
832 838 838 1181 1181 1,181 0.144 Nonparametric
248 543 543 543 150 Gamma; Lognormal

888888

a: Nonparametric methods were used since the percent below MDL is greater than 50%.
b: Constituent is 100% non-detects so the maximum detection limit is chosen as the BTV. Rule (DOR) for determining if an exceedance has occurred.
: Maximum detected value was chosen as the UPL as the number of detects is less than 4.

d: Sample contains MDLs that are greater than the maximum detect value.

! The number of retests and the rank of te order tatstic for nonpararmetc UPLs are chosen sue ha ne mnmenoe level does not exceed the per-constituent false positive rate of 0.004778, ard such nal o e power exceads re EPA Reference
Power Curve (ERPC) at either 3 standard d , or bot P false positive rate is computed based on a site-wide false positve rate of 10% subdivided acoss 21
constituents. Test power varies by sample size, and is plul'ed below for all samples sizes in the data alongside e ERPC

#The number of retests and the value of the K factor are chosen such that the confidence level does not exceed the per-test false positive rate of 0.000684, and such that the test power exceeds the ERPC at either 3 SDs above background, 4 SDs.
above background, or both. The maximum per-test false positive rate is computed based on a site-wide false positive rate of 10% subdivided across 21 consituents and 7 downgradient wells. Test power varies by sample size, and s plotted below f¢
all sample sizes in the data alongside the ERPC.

* The number of verification samples is equal to(m - 1), where m represents the number of retests in a 1-ofim retesting plan. For each row, if the recommended distribution is paramelric then the value in this column is based on the number of retests.
under a parametric UPL specification. Otherwise, i is based on the number of retests under a nonparamelric specification.

Nonparametric.
Normal

Nonparametric.
Nonparamemc

Nonparametric.

[ t
Farimeiie UPE Speciicaton

000151
000151
000151
000455
000151
000151
0.00151
000151
000151
0.00151
000151
000151
000151
0.00214
0.00151
0.00151
000214
000151
0.00151
000151
000151
000151
000151
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Attachment 2
Filtered Detection Monitoring UPLs



Valmont State Program W-7 & W-24 (pooled) as of October 14, 2022
UPLS for Detection Monitoring

[ tric UPL
_ " Spectict Farametic UPL Specication
SDof| " | & No. of Verification
Dates. State Program Group Constituent % NDs oS Ranl um Distributions Fit (based on detected data) | Recommended Distribution samples®
uPL 5 Retests
upL uPL = mal
amma Y X

2_101 2008-05-20 to 2022-10-12 DM AlkaHMy Total (as CaCO3) m/L 24 431 440 438 426 426 0.120 Gamma; Lognormal; Normal
2_103 2008-05-20 to 2022-10-12 DM 1 (0 000714 000481 000452 00500 000427 0.00598 0.00452 0.0500 0.0500 0.00545 0.876 Gamma; Lognormal; Normal
2_104 2008-10-14 to 2022-10-12 DM 0,086 X 0137 00860 00821 00869 0.137 0.137 0.137 0.558 Nonparametric

2_105 2015-05-12 to 2022-10-12 DM

2_106 2008-10-14 to 2022-10-12 DM

2_107 2008-05-20 to 2022-10-12 DM

2_108 2008-05-20 to 2022-10-12 DM

2_109 2008-05-20 to 2022-10-12 DM Chioride (as CI)

2_110 2008-05-20 to 2022-10-12 DM Chromium, Total

2_113 2008-05-20 to 2022-10-12 DM Hardness (as CACO3)
2_114 2008-05-20 to 2022-10-12 DM Iron

2_115 2008-05-20 to 2022-10-12 DM Lead

2_117 2008-05-20 to 2022-10-12 DM Magnesium

2_120 2009-05-19 to 2014-10-07 DM Nitrate + Nitrte (as N)
2_121 2008-05-20 to 2022-10-12 DM

2_122 2008-05-20 to 2022-10-12 DM Nitrogen, Nitite (as N)
2_123 2020-05-12 to 2022-10-12 DM Potassium

2_127 2008-05-20 to 2022-10-12 DM Selenium

2_128 2008-05-20 to 2022-10-12 DM iiver

2_129 2008-10-14 to 2022-10-12 DM

2_130 2008-10-14 to 2022-10-12 DM Sulfate (as S04)

2_132 2008-10-14 to 2022-10-12 DM Total Dissolved Solids
2_133 2008-05-20 to 2022-10-12 DM Total Suspended Solids.

000151
000151
000164
.000821 0.000785 0.000500 0000851 0.000821 0.000785 0.000500 000134 0.00134 0.815 Gamma; Lognormal 000455

0569 0569 544 0543 100 0498 0569 0543 100 100 0480 0.261Gamma; Lognormal; Normal Gamma 000164
0.00174 ] 000151
0.00151

000164

000151

0.00151

000164

000151

000151

0.00214

0.00151

0.00151

000214

000151

0.00151

000164

000178

000164

000174 000500 000177 0.00174 0.00174 0.00500 0.00500 0.00200 0.449 Lognormal Normal
68. 672 718 703 682 682 682 0.171 Nom:
926 926 941 936 926 926 926 0.230 Nonparametric Nonparametric.
00250 X X 0.0250 0.00677 0.670 Gamma; Lognormal; Normal Nonparametric.
340 332 354 347 340 340 340 0.172 Normal Normal
4 3 X 4 496 153 Lognormal Nonparametric.
00151 0. X 00187 00187 0.0187 1.32 Gamma; Lognormal Nonparametric.
446 0184 Nonparametric Nonparametric.
530 530 530 Normal Nonparametric.
847 847 847 0.863Nomal Normal
0200 0200 0.0410 Nonparametric.

8%8%888%88%3%8%8

88

3 525 5. 5 5. 25 58 58 582 0.148 Nonparametric
000757 000773 0.00682 0.00691 0 0.00765 000687 0.00600 000600 0.00600 0.542 Lognormal
00100 00100
194 191 191 180 180 180 0.154 Gamma; Lognormal; Normal
165 164 164 180 180 180 0.199 Nonparametric
7 710 710 740 740 740 0.0852 Nonparametric
248 543 543 543 150 Gamma; Lognormal Nonparametric.

NNNNNM@NN@NNNNNNNNNNNNNE
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a: Nonparametric methods were used since the percent below MDL is greater than 50%.
b: Constituent is 100% non-detects so the maximum detection limit is chosen as the BTV. Rule (DOR) for determining if an exceedance has occurred.
: Maximum detected value was chosen as the UPL as the number of detects is less than 4.

d: Sample contains MDLs that are greater than the maximum detect value.

! The number of retets and th fak of the order taisc for nonparametrio UPt o closen s el the mnmenoe level does not exceed the per-consiituent false positve rate of 0.004778, i such i th ket e exceed he EPA Reference
Power Curve (ERPC) at either 3 standard , or bot p false positive rate is computed based on a site-wide false positive rate of 10% subdivided across 21
constituents. Test power varies by sample size, and is plul'ed below for all samples sizes in the data alongside e ERPC

#The number of retests and the value of the K factor are chosen such that the confidence level does not exceed the per-test false positive rate of 0.000684, and such that the test power exceeds the ERPC at either 3 SDs above background, 4 SDs.
above background, or both. The maximum per-test false positive rate is computed based on a site-wide false positive rate of 10% subdivided across 21 constituents and 7 downgradient wells. Test power varies by sample size, and is plotted below for
all sample sizes in the data alongside the ERPC.

* The number of verification samples is equal to(m - 1), where m represents the number of retests in a 1-ofim retesting plan. For each row, if the recommended distribution is paramelric then the value in this column is based on the number of retests.
under a parametric UPL specification. Otherwise, i is based on the number of retests under a nonparamelric specification.



Attachment 3

Unfiltered Assessment Monitoring UPLs



Valmont State Program W-7 & W-24 (pooled) as of October 14, 2022
UPLS for Assessment Monitoring

|_UPL KM UPL| UPL [ROS UPLIKM UPL| UPL [ROS UPL[KM UPL Rank-based UPL |Normal [LognormallGammal Nonparametric| [Retests[Rank] _a__|Retests] K[ a_|
1102 2019-05-28 t0 2022-10-12 AM Antimony. mglL 14 14 100% 1 000500 000500 0.00500 Nonparametric: 4 2237 00193
17111 2019-05-28 10 2022-10-12 AM Cobalt mgl 14 5 36% 000202 000267 0.00199 0.00197 000254 000202 0.00233 0.00197 000254 000254 0.00254 0.434 Gamma; Lognormal Gamma 4 2237 00193
17112 2019-05-28 10 2022-10-12 AM mgL 14 0 0% 13 0784 0854 0,831 0. o 0.854 0,660 0.209 Gamma; Lognormal; Normal Gamma 4 2237 00193
17116 2019-05-28 10 2022-10-12 AM mgL 14 0 0% 11 0.0522 00531 00529 00510 00522 00531 00529 00510 00510 00510 0.112 Gamma; Lognormal; Normal Gamma 4 2237 00193
17118 2019-05-28 t0 2022-10-12 AM mglL 14 14 100% 1 0000200 0000200 0.000200 Nonparametric 4 2237 00193
17119 2019-05-28 t0 2022-10-12 AM mgl 14 0 0% 14 00117 00149 00136 00110 00117 00149 00136 00110 00110 00110 0.497 Nonparametric Nonparametric 4 2237 00193
17124 2019-05-28 t0 2022-10-12 AM jum- pCIL 14 0 0% 14 123 152 136 130 123 152 136 130 0.713 Lognormal 4 2237 00193
17125 2019-05-28 10 2022-10-12 AM Gl 14 0 0% 14 437 811 595 450 437 811 595 450 0.828 Gamma; Lognormal; Normal 4 2237 00193
17126 2019-05-28 t0 2022-10-12 AM dium-228  pCiL 14 0 0% 14 355 137 628 320 355 137 628 320 1.26 Gamma; Lognormal; Normal 4 2237 00193
17131 2019-05-28 10 2022-10-12 AM Thallium mglL 14 14 100% 1 000100 000100 0.00100 Nonparametric 4 2237 00193
Notes
a: Nonparametric methods were used since the percent below MDL s greater than 50%.
b: Constituent is 100% non-detects so the maximum detection limit is chosen as the BTV. Rule (DQR) is for determining if an exceedance has occurred.

: Maximum detected value was chosen as the UPL as the number of detects is less than 4.
d: Sample contains MDLS that are greater than the maximum detect value.

' The number of retests and the rank of the order statstic for nonparametric UPLS are chosen such that the confidence level does not exceed the per-constituent false positive rate of 0014938, and such that the test power exceeds the EPA Reference Power Curve
(ERPC) at either 3 standard deviations (SDs) above background, 4 SDs above background, or both. The maximum per-constituent false positive rate is computed based on a site-wide false positive rate of 10% subdivided across 7 constituents. Test power varies.
by sample size, and s plotted below for all samples sizes In the data alongside the ERPC.

2 The number of retests and the value of the K factor are chosen such that the confidence level does not exceed the per-test false positive rate of 0.002147, and such that the test power exceeds the ERPC at either 3 SDs above background, 4 SDs above
background, or both. The maximum per-test false positive rate is computed based on a site-wide false positive rate of 10% subdivided across 7 constituents and 7 downgradient wells. Test power varies by sample size, and is plotted below for all sample sizes in
the data alongside the ERPC.

* The number of verification samples is equal to(m - 1), where m represents the number of retests in a 1-ofm retesting plan. For each row, if the recommended distribution is paramelric then the value i this column is based on the number of retests under a
parametric UPL specification. Otherwise, it s based o the number of etests under a nonparametic specification.



Attachment 4

Filtered Assessment Monitoring UPLs



Valmont State Program W-7 & W-24 (pooled) as of October 14, 2022
UPLS for Assessment Monitoring

|_UPL KM UPL| UPL [ROS UPLIKM UPL| UPL [ROS UPL[KM UPL Rank-based UPL |Normal [LognormallGammal Nonparametric| [Retests[Rank] _a__|Retests] K[ a_|
1102 2019-05-28 t0 2022-10-12 AM Antimony. mglL 14 14 100% 1 000500 000500 0.00500 Nonparametric: 4 2237 00193
17111 2019-05-28 10 2022-10-12 AM Cobalt mgl 14 5 36% 000202 000267 0.00199 0.00197 000254 000202 0.00233 0.00197 000254 000254 0.00254 0.434 Gamma; Lognormal Gamma 4 2237 00193
17112 2019-05-28 10 2022-10-12 AM mgL 14 0 0% 13 0784 0854 0,831 0. o 0.854 0,660 0.209 Gamma; Lognormal; Normal Gamma 4 2237 00193
17116 2019-05-28 10 2022-10-12 AM mgL 14 0 0% 11 0.0522 00531 00529 00510 00522 00531 00529 00510 00510 00510 0.112 Gamma; Lognormal; Normal Gamma 4 2237 00193
17118 2019-05-28 t0 2022-10-12 AM mglL 14 14 100% 1 0000200 0000200 0.000200 Nonparametric 4 2237 00193
17119 2019-05-28 t0 2022-10-12 AM mgl 14 0 0% 14 00117 00149 00136 00110 00117 00149 00136 00110 00110 00110 0.497 Nonparametric Nonparametric 4 2237 00193
17124 2019-05-28 t0 2022-10-12 AM jum- pCIL 14 0 0% 14 123 152 136 130 123 152 136 130 0.713 Lognormal 4 2237 00193
17125 2019-05-28 10 2022-10-12 AM Gl 14 0 0% 14 437 811 595 450 437 811 595 450 0.828 Gamma; Lognormal; Normal 4 2237 00193
17126 2019-05-28 t0 2022-10-12 AM dium-228  pCiL 14 0 0% 14 355 137 628 320 355 137 628 320 1.26 Gamma; Lognormal; Normal 4 2237 00193
17131 2019-05-28 10 2022-10-12 AM Thallium mglL 14 14 100% 1 000100 000100 0.00100 Nonparametric 4 2237 00193
Notes
a: Nonparametric methods were used since the percent below MDL s greater than 50%.
b: Constituent is 100% non-detects so the maximum detection limit is chosen as the BTV. Rule (DQR) is for determining if an exceedance has occurred.

: Maximum detected value was chosen as the UPL as the number of detects is less than 4.
d: Sample contains MDLS that are greater than the maximum detect value.

" The number of retests and the rank of the order statstic for nonparametric UPLS are chosen such that the confidence level does not exceed the per-constituent false positive rate of 0014938, and such that the test power exceeds the EPA Reference Power Curve
(ERPC) at either 3 standard deviations (SDs) above background, 4 SDs above background, or both. The maximum per-constituent false positive rate is computed based on a site-wide false positive rate of 10% subdivided across 7 constituents. Test power varies.
by sample size, and s plotted below for all samples sizes In the data alongside the ERPC.

2 The number of retests and the value of the K factor are chosen such that the confidence level does not exceed the per-test false positive rate of 0.002147, and such that the test power exceeds the ERPC at either 3 SDs above background, 4 SDs above
background, or both. The maximum per-test false positive rate is computed based on a site-wide false positive rate of 10% subdivided across 7 constituents and 7 downgradient wells. Test power varies by sample size, and is plotted below for all sample sizes in
the data alongside the ERPC.

* The number of verification samples is equal to(m - 1), where m represents the number of retests in a 1-ofm retesting plan. For each row, if the recommended distribution is paramelric then the value i this column is based on the number of retests under a
parametric UPL specification. Otherwise, it s based o the number of etests under a nonparametic specification.



Attachment 5
Unfiltered Plots



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

AM: Antimony, MW-7 & MW-24
ID: 1_102
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AM: Cobalt, MW-7 & MW-24

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

ID: 1_111
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Lognormal Q-Q plot using ROS Imputed Estimates
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AM: Fluoride, MW-7 & MW-24

ID: 1_112

Scatter Plot

Fluoride, MW-7 & MW-24 (mg/L)
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Upgradient Wells MW-7 and MW-24 as of October 2022
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Boxplot by Season
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Upgradient Wells MW-7 and MW-24 as of October 2022

Normal Q-Q plot
Fluoride, MW-7 & MW-24 (mg/L)

[ ]
0.6 1
Data Type
051 ® Detect
0.4
% i 5 i :
Theoretical Quantiles (Standard Normal)
Lognormal Q-Q plot
Fluoride, MW-7 & MW-24 (mg/L)
_04 m
° (] [ ]
° [ ]
[
_06 -
o * Data Type
e ° ¢ ® Detect
_08 m
[
_10 m
[ ]
-2 -1 0 1 2

Theoretical Quantiles (Standard Normal)



Value

log(Value)

Gamma Q-Q plot
Fluoride, MW-7 & MW-24 (mg/L)

Valmont SP

Upgradient Wells MW-7 and MW-24 as of October 2022

_0.4_

_0.6_

05

Trend Regression: Lognormal MLE
Fluoride, MW-7 & MW-24 (mg/L)

0.6 0.7
Theoretical Quantiles (Gamma)

I

o

©
!

_1.0_

Data Type

® Detect
0.8
[}

Data Type
° ® Detect

01/01/20

01/01/21
Date

01/01/22



Trend Regression: Piecewise Linear-Linear

Fluoride, MW-7 & MW-24 (mg/L)
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Valmont SP

Upgradient Wells MW-7 and MW-24 as of October 2022

AM: Lithium, MW-7 & MW-24
ID: 1_116

Scatter Plot
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

AM: Mercury, MW-7 & MW-24

ID: 1_118
Scatter Plot
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AM: Molybdenum, MW-7 & MW-24
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AM: Radium-226, MW-7 & MW-24
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DM: Arsenic, MW-7 & MW-24
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DM: Calcium, MW-7 & MW-24
ID: 2_108

Scatter Plot
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DM: Chiloride (as Cl), MW-7 & MW-24
ID: 2_109

Scatter Plot
Chloride (as Cl), MW-7 & MW-24 (mg/L)

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

200 °
150
o Data Type
§ ® Detect
100
°o® o °°
[ ]
[ ]
501 .o.".o.oo o""’o.... ® e 00 ®
01/01/10 01/01/15 01/01/20
Date
Scatter Plot by Well
Chloride (as Cl), MW-7 & MW-24 (mg/L)
200 °
Data Type
1501 ® Detect
(O]
=
~ Well
1004 ° MWw-24
o L o° o MW-7
[ ]
[ )
501 .0..°.0000 o"".o.... ®ee e %
01/01/10 01/01/15 01/01/20

Date



Percentage of Total Frequency

Value

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Histogram
Chloride (as Cl), MW-7 & MW-24 (mg/L)
30%
20% - Distributions
—— Density
10%
0% : N
50 100 15 200
Value
Boxplot
Chloride (as Cl), MW-7 & MW-24 (mg/L)
200 ~ °
150 Data Type
® Detect
Outlier Type
100 - ® Major
..:.
[ ]
50 1 ——




Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Boxplot by Season
Chloride (as Cl), MW-7 & MW-24 (mg/L)

200 -
150 1 Data Type
e Detect
©
=)
S
= Outlier Type
1007 oo o ® Major
[}
[ ]
50 e e
leall Sprling Surﬁmer
(n=18) (n=16) (n=2)
Season
Boxplot by Well
Chloride (as Cl), MW-7 & MW-24 (mg/L)
200 + °
1501 Data Type
e Detect
o
=)
S
= Outlier Type
1001 ® Major
s e—
50 A %
MW-24 MW~7
(n=6) (n = 30)

Well



Value

Value

Normal Q-Q plot
Chloride (as Cl), MW-7 & MW-24 (mg/L)

200 -

150

100

50 1

Theoretical Quantiles (Standard Normal)

Trend Regression: Mann-Kendall/Theil-Sen Estimate
Chloride (as Cl), MW-7 & MW-24 (mg/L)

200 1

150 1

100

PP Y -_AI_.*

[ ]
.'O LN ] Se

50 1

01/01/10

01/01/15
Date

01/01/20

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Data Type

Detect

Data Type

Detect



Trend Regression: Piecewise Linear-Linear

Chloride (as Cl), MW-7 & MW-24 (mg/L)

200 - °
150
[}
=
S
100 -
e® o
[ J
oo 00 %o
01/01/10 01/01/15 01/01/20
Date
Trend Regression: Piecewise Linear-Linear-Linear
Chloride (as Cl), MW-7 & MW-24 (mg/L)
200 - °
150 -
[}
=
S
100 -
°o® o °°
[ J
501 @ ce ©© .0000°..... ® o6 00 %

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Data Type

Detect

Data Type

01/01/15 01/01/20
Date

01/01/10

Detect



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Chromium, Total, MW-7 & MW-24
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DM: Iron, MW-7 & MW-24
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DM: Magnesium, MW-7 & MW-24
ID: 2_117
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Nitrate + Nitrite (as N), MW-7 & MW-24
ID: 2120
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DM: Nitrogen, Nitrate (as N), MW-7 & MW-24
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Nitrogen, Nitrite (as N), MW-7 & MW-24
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DM: Selenium, MW-7 & MW-24
ID: 2_127

Scatter Plot
Selenium, MW-7 & MW-24 (mg/L)

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

0.006 A °
AA A o [ )
[ ]
[ ]
° [ ]
0.004 ¢ ° Data Type
[} [ ]
c_:é ® Detect
>
A A Non-detect
[} [ ]
o0 AP ) ° ®
0.002 A ° ° .
[ ] [} [ ]
° [ ]
[ ] [ ] ° ( ] °
01/01/10 01/01/15 01/01/20
Date
Scatter Plot by Well
Selenium, MW-7 & MW-24 (mg/L)
0.006 A °
AA A ([ ] [ ]
° Well
[} -
N ° o MW-24
0.004 ° ° o MW-7
(O] °
=)
S
A Data Type
[ ] [ ]
® Detect
) AP ° ° ° A Non-detect
0.002 - o . .
[ ] [ ] [ ]
° [ ]
[ ] [ ] ° [ ] °
01/01/10 01/01/15 01/01/20

Date



Percentage of Total Frequency

Value

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Histogram
Selenium, MW-7 & MW-24 (mg/L)

50%

40%

Distributions
30%
—— Density

20%

10%

0%
0.002 0.004 0.006

Value

Boxplot
Selenium, MW-7 & MW-24 (mg/L)

0.006 -

0.004

0.002 1




0.006 -

0.004
0.002 1 @

Value

Value

Boxplot by Season

Selenium, MW-7 & MW-24 (mg/L)

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Fé\ll Sprling Sumlmer
(n=18) (n=16) (n=2)
Season
Boxplot by Well
Selenium, MW-7 & MW-24 (mg/L)
0.006 A
Data Type
0.004 e Detect
[ ]
Outlier Type
® Major

0l002- E

MW~-24
(n=6)

Well



log(Value)

log(Value)

_5.0_

_5.5_

_6.0_

_6.5_

~7.01

Valmont SP

Upgradient Wells MW-7 and MW-24 as of October 2022

Lognormal Q-Q plot using ROS Imputed Estimates
Selenium, MW-7 & MW-24 (mg/L)

Data Type
® Detect

A Non-detect

_5.5_

_7.0_

-1 0

1

Theoretical Quantiles (Standard Normal)

Trend Regression: Lognormal MLE
Selenium, MW-7 & MW-24 (mg/L)

AA

Data Type
® Detect

A Non-detect

01/01/10

01/01/15
Date

01/01/20



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Trend Regression: Piecewise Linear-Linear
Selenium, MW-7 & MW-24 (mg/L)

0.006 °
0.004 Data Type
(]
>
§ ® Detect
A Non-detect
0.002 -
01/01/10 01/01/15 01/01/20
Date
Trend Regression: Piecewise Linear-Linear-Linear
Selenium, MW-7 & MW-24 (mg/L)
0.006 - °
0.004+ Data Type
(O]
>
§ ® Detect
A Non-detect
0.002

01/01/10 01/01/15 01/01/20
Date



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Silver, MW-7 & MW-24
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DM: Sodium, MW-7 & MW-24
ID:2_129
Scatter Plot
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DM: Sulfate (as SO4), MW-7 & MW-24
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Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Total Dissolved Solids, MW-7 & MW-24
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Total Suspended Solids, MW-7 & MW-24
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Upgradient Wells MW-7 and MW-24 as of October 2022

AM: Antimony, MW-7 & MW-24
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AM: Cobalt, MW-7 & MW-24
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AM: Fluoride, MW-7 & MW-24

ID: 1_112

Scatter Plot

Fluoride, MW-7 & MW-24 (mg/L)

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

[ ] [ ]
[}
® [ ]
0.6 1 °
g Data Type
c>cs 0.5 1 ° ® Detect
[ ] R °
[ )
0.4
[ ]
[ )
01/01/20 01/01/21 01/01/22
Date
Scatter Plot by Well
Fluoride, MW-7 & MW-24 (mg/L)
[ ] [ ]
[ ]
® [ )
0.6 °
Data Type
® Detect
(O]
=
g 057 o Well
[ ]
o ° ° e MWwW-24
o MW-7
0.4
[ ]
[ ]
01/01/20 01/01/21 01/01/22

Date



Percentage of Total Frequency

Value

Histogram
Fluoride, MW-7 & MW-24 (mg/L)

60% A

40% 1

20%

0%

Boxplot
Fluoride, MW-7 & MW-24 (mg/L)

0.6 1

0.4 1

Value

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Distributions

—— Density




Boxplot by Season
Fluoride, MW-7 & MW-24 (mg/L)

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

0.6 1
[}
=
r>t5 0.5
0.4
Fé\ll Sprling Sun;mer
(n=7) (n=5) (n=2)
Season
Boxplot by Well
Fluoride, MW-7 & MW-24 (mg/L)
0.6 1
Data Type
e Detect
[}
2 0.5
(-U . -
= Outlier Type
Minor
0.4 1
MW—24 MW-7
(n=86) (n=8)

Well



Value

log(Value)

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Normal Q-Q plot
Fluoride, MW-7 & MW-24 (mg/L)

[ ]
0.6 1
Data Type
051 ® Detect
0.4
% i 5 i :
Theoretical Quantiles (Standard Normal)
Lognormal Q-Q plot
Fluoride, MW-7 & MW-24 (mg/L)
_04 m
° (] [ ]
° [ ]
[
_06 -
o * Data Type
e ° ¢ ® Detect
_08 m
[
_10 m
[ ]
-2 -1 0 1 2

Theoretical Quantiles (Standard Normal)



Value

log(Value)

Gamma Q-Q plot
Fluoride, MW-7 & MW-24 (mg/L)

Valmont SP

Upgradient Wells MW-7 and MW-24 as of October 2022

_0.4_

_0.6_

05

Trend Regression: Lognormal MLE
Fluoride, MW-7 & MW-24 (mg/L)

0.6 0.7
Theoretical Quantiles (Gamma)

I

o

©
!

_1.0_

Data Type

® Detect
0.8
[}

Data Type
° ® Detect

01/01/20

01/01/21
Date

01/01/22
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AM: Lithium, MW-7 & MW-24
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AM: Molybdenum, MW-7 & MW-24
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AM: Radium-226+228, MW-7 & MW-24
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Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Arsenic, MW-7 & MW-24
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Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Barium, MW-7 & MW-24
ID: 2_104

Scatter Plot
Barium, MW-7 & MW-24 (mg/L)

0.10 A
o Data Type
§ ° ° ® Detect
[ J ° °
0.05 A °
[ J
[ J
e 0, o ° e ° o °
® ®© "% g0 0 oo ee %o °
[ J
01/01/10 01/01/15 01/01/20
Date
Scatter Plot by Well
Barium, MW-7 & MW-24 (mg/L)
[ J
0.10 Data Type
® Detect
g
g R o Well
® e ° ° Mw-24
0.05 A °
® MW-7
[}
[ J
0 04, 0, 0 . ° o °
® © "% g0 0 oo ee 2 %o °
[ )
01/01/10 01/01/15 01/01/20

Date



Percentage of Total Frequency

Value

0.10 1

0.05 1

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Histogram
Barium, MW-7 & MW-24 (mg/L)

Distributions

—— Density
0.05 0.10
Value
Boxplot
Barium, MW-7 & MW-24 (mg/L)
[}
Data Type
® Detect
o® Outlier Type
° ® Major

Minor




Value

Value

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Boxplot by Season
Barium, MW-7 & MW-24 (mg/L)

[ )
0104 Data Type
e Detect
° ° Outlier Type
® ° ® Major
0.05
Minor
leill Sprling Surﬁmer
(n=18) (n=15) (n=2)
Season
Boxplot by Well
Barium, MW-7 & MW-24 (mg/L)
[ ]

0.10 Data Type
e Detect
® Major

0.05 1 °

Minor
. =  —
MW—24 MW-7
(n=6) (n=29)

Well



Value

Value

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Normal Q-Q plot
Barium, MW-7 & MW-24 (mg/L)

0.151
[ J
0.10 A
Data Type
® Detect
0.05
0.00
_I3
Theoretical Quantiles (Standard Normal)
Trend Regression: Mann-Kendall/Theil-Sen Estimate
Barium, MW-7 & MW-24 (mg/L)
[ ]
0.10
Data Type
° ° ® Detect
° ( ]
0.05 1 o®
[ ]
¢ e o ° ° ® . PY [ ° o
° oo © o0 P ° °
[ J

01/01/10 01/01/15 01/01/20
Date



Value

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Trend Regression: Piecewise Linear-Linear
Barium, MW-7 & MW-24 (mg/L)

0.10 A

Data Type

° ® Detect

0.05 A

01/01/15 01/01/20
Date

01/01/10



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Beryllium, MW-7 & MW-24
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DM: Boron, MW-7 & MW-24
ID: 2_106

Scatter Plot
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Cadmium, MW-7 & MW-24
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DM: Calcium, MW-7 & MW-24
ID: 2_108

Scatter Plot
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Chiloride (as Cl), MW-7 & MW-24
ID: 2_109
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Chromium, Total, MW-7 & MW-24

ID: 2_110

Scatter Plot
Chromium, Total, MW-7 & MW-24 (mg/L)

0.025 A A
0.020
o 0.015 A Data Type
>
§ ® Detect
A Non-detect
0.010
[}
0.005 - AA AA AA AA AA AA AA AA AA A
[ J
AA AA e
Ao o 24
0.000 - . . .
01/01/10 01/01/15 01/01/20
Date
Scatter Plot by Well
Chromium, Total, MW-7 & MW-24 (mg/L)
0.025 A A
0.020 1 Well
e MW-24
0.015_ . MW‘?
[
=
©
= Data Type
0.010
® Detect
° A Non-detect
0.005 - AA AA AA AA AA AA AA AA AA A
[ J
AA AA e
Ae o eA
0.000 - . . .
01/01/10 01/01/15 01/01/20

Date



Percentage of Total Frequency

Value

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Histogram
Chromium, Total, MW-7 & MW-24 (mg/L)

50%

40%

30% Distributions
—— Density
20%
10%
0% T T r
0.005 0.010 0.015 0.020 0.025
Value
Boxplot
Chromium, Total, MW-7 & MW-24 (mg/L)
0.025 A
0.020 +
Data Type
0.015 A A Non-detect
Outlier Type
0.010 - o Major
0.005 -
0.000 -




Value

Value

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Boxplot by Season
Chromium, Total, MW-7 & MW-24 (mg/L)

0.025 ~ A
0.020 -
Data Type
0.015 1 A Non-detect
Outlier Type
0.010 1 P
® Major
0.005 A1 !
0.000 - . ; T
Fall Spring Summer
(n=18) (n=16) (n=2)
Season
Boxplot by Well
Chromium, Total, MW-7 & MW-24 (mg/L)
0.025 A
0.020 A Data Type
e Detect
0.015 1 A Non-detect
Outlier Type
0.010 1 yp
® Major
Minor
0.000 - T T
MW-24 MW-7
(n=6) (n=30)

Well



Value

log(Value)

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Normal Q-Q plot using ROS Imputed Estimates
Chromium, Total, MW-7 & MW-24 (mg/L)

0.0075 A
0.0050 -
Data Type
0.0025 A
® Detect
A Non-detect
0.0000 A
-0.0025 A

-3 -2 -1 0 1 2 3
Theoretical Quantiles (Standard Normal)

Lognormal Q-Q plot using ROS Imputed Estimates
Chromium, Total, MW-7 & MW-24 (mg/L)

Data Type
® Detect

A Non-detect

-3 -2 -1 0 1 2 3
Theoretical Quantiles (Standard Normal)



Value

Value

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Gamma Q-Q plot using ROS Imputed Estimates
Chromium, Total, MW-7 & MW-24 (mg/L)

0.0075 A
[
0.0050 -
Data Type
® Detect
0.0025 1 A Non-detect
0.0000 A
A
3 2 a0 i 2 3
Theoretical Quantiles (Gamma)
Trend Regression: Piecewise Linear-Linear
Chromium, Total, MW-7 & MW-24 (mg/L)
0.025 A
0.020 A
0.0151 Data Type
® Detect
A Non-detect
0.010 A
[
0.005 A AA AA AA A A AA AA AL A
[
AA AA e
Ao o 2A
0.000 - ; . T
01/01/10 01/01/15 01/01/20

Date



Value

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Trend Regression: Piecewise Linear-Linear-Linear
Chromium, Total, MW-7 & MW-24 (mg/L)

0.025 A A

0.020 1

0.015 - Data Type
® Detect

A Non-detect

0.010
[ ]
0.005 A A AA AA AA A
[ ]
Ao 0° 2a
0.000 -

01/01/10 01/01/15 01/01/20
Date



Valmont SP

Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Hardness (as CACO3), MW-7 & MW-24
ID: 2_113
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Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Lead, MW-7 & MW-24
ID: 2_115

Scatter Plot
Lead, MW-7 & MW-24 (mg/L)

0.015
Data Type
(]
S 0.010- e Detect
C>U [ ]
A Non-detect
[ ] [ ]
0.005 A AA A
A
A [ ]
A A L]
A A A ° ®
A A A A ® 0 A AA A0 Ao
0.000 °
01/01/10 01/01/15 01/01/20
Date
Scatter Plot by Well
Lead, MW-7 & MW-24 (mg/L)
0.015 Well
o MWw-24
e MW-7
$ 0.010-
© [ ]
= Data Type
° ° ® Detect
E A A A
0.005 A A A Non-detect
A ®
A A A A4 ° ¢ ®
AA A A ® O A AA A ° Ao
0.000 °
01/01/10 01/01/15 01/01/20

Date



Percentage of Total Frequency

Value

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Histogram
Lead, MW-7 & MW-24 (mg/L)

40%

30%

Distributions

20% —— Density
10%
0% =
0.000 0.005 0.010 0.015
Value
Boxplot
Lead, MW-7 & MW-24 (mg/L)
[ )
0.015 -
Data Type
® Detect
0.010 1
Outlier Type
® Major
0.005 -
0.000 -




Boxplot by Season

Lead, MW-7 & MW-24 (mg/L)

Valmont SP

Upgradient Wells MW-7 and MW-24 as of October 2022

[ )
0.015
8 0.0101
g
0.005
0.000
F:’Ii” Sprling Surﬁmer
(n=18) (n=16) (n=2)
Season
Boxplot by Well
Lead, MW-7 & MW-24 (mg/L)
0.015 A
8 0.0101
S
0.005 A
0.000
MW-24 MW-7
(n=6) (n=30)

Well

Data Type

® Detect

Outlier Type
® Major

Minor

Data Type

® Detect

Outlier Type

Minor



log(Value)

Value

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Lognormal Q-Q plot using ROS Imputed Estimates
Lead, MW-7 & MW-24 (mg/L)

_4 m
_6 m
Data Type
® Detect
-8 A Non-detect
_10 m
3 2 4 5 1 : 5
Theoretical Quantiles (Standard Normal)
Gamma Q-Q plot using ROS Imputed Estimates
Lead, MW-7 & MW-24 (mg/L)
0.020
(]
0.015 A
0.010 A Data Type
® Detect
A Non-detect
0.005 A
0.000 A
—0.005 T

Theoretical Quantiles (Gamma)



Value

Value

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Trend Regression: Piecewise Linear-Linear
Lead, MW-7 & MW-24 (mg/L)

[ ]
0.015
Data Type
0.0101 . ® Detect
A Non-detect
[ ]
[ ] [ ]
0.005 A AA A
A
A °
A A A AL ®
(X J
AA A A ® A AA A0 AO
0.000 - °
01/01/10 01/01/15 01/01/20
Date
Trend Regression: Piecewise Linear-Linear-Linear
Lead, MW-7 & MW-24 (mg/L)
[ ]
0.015 -
Data Type
0.0101 R e Detect
A Non-detect
0.005 -
° [ ]
AA A A ® O A AA A0 AO
0.000 - °
01/01/10 01/01/15 01/01/20

Date



DM: Magnesium, MW-7 & MW-24
ID: 2_117
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Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Nitrate + Nitrite (as N), MW-7 & MW-24
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DM: Nitrogen, Nitrate (as N), MW-7 & MW-24
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Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Nitrogen, Nitrite (as N), MW-7 & MW-24
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Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Potassium, MW-7 & MW-24
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DM: Selenium, MW-7 & MW-24
ID: 2_127

Scatter Plot
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DM: Silver, MW-7 & MW-24
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Upgradient Wells MW-7 and MW-24 as of October 2022

DM: Sodium, MW-7 & MW-24
ID: 2_129
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Table 1: Summary Statistics, Non-Detects Included

Valmont SP

Upgradient Wells MW-7 and MW-24 as of October 2022

ID Well Constituent Type  Constituent Unit n No. NDs % NDs  Date Range Distributions Fit® Recommended Distribution Mean Median Minimum  Maximum SD CV  MAD/0.675  Skewness  Kurtosis
1.102  MW-7 &MW-24 AM Antimony mg/L 14 14 100% 2019-05-28 to 2022-10-12 Nonparametric 0.00500 0.00500 0.00500 0.00500 0 0 0 NA NA
111 MW-7 & MW-24  AM Cobalt mg/k 14 5 36% 2019-05-28 to 2022-10-12  Gamma; Lognormal Gamma 0.000811  0.000675 0.000500 0.00254  0.000530 0.653 0.000259 3.03 10.2
1112 MW-7 &MW-24 AM Fluoride mg/k 14 0 0% 2019-05-28 to 2022-10-12  Gamma; Lognormal; Normal ~ Gamma 0.531 0.495 0.350 0.660 0.107 0.201 0.163 -0.143 -1.31
1116  MW-7 &MW-24 AM Lithium mg/k 14 0 0% 2019-05-28 to 2022-10-12  Gamma; Lognormal; Normal ~ Gamma 0.0410 0.0401 0.0360 0.0510 0.00473 0.115 0.00459 0.801 -0.208
1118 MW-7 &MW-24 AM Mercury mg/L 14 14 100% 2019-05-28 to 2022-10-12 Nonparametric 0.000200  0.000200 0.000200  0.000200 0 0 0 NA NA
1119 MW-7 &MW-24 AM Molybdenum mg/L 14 0 0% 2019-05-28 to 2022-10-12  Nonparametric Nonparametric 0.00519 0.00332 0.00280 0.0110 0.00275 0.530 0.000696 0.905 -0.462
1.124 MW-7 & MW-24 AM Radium-226 pCilL 14 0 0% 2019-05-28 to 2022-10-12  Lognormal Lognormal 0.373 0.255 0.110 1.30 0.361 0.969 0.119 213 3.59
1.125 MW-7 &MW-24 AM Radium-226+228 pCilL 14 0 0% 2019-05-28 to 2022-10-12  Gamma; Lognormal; Normal ~ Gamma 1.53 1.24 0.240 4.50 1.20 0.785 0.867 1.37 1.68
1.126 MW-7 & MW-24 AM Radium-228 pCilL 14 0 0% 2019-05-28 to 2022-10-12 ~ Gamma; Lognormal; Normal ~ Gamma 1.16 0.940 0.0300 3.20 1.01 0.876 0.785 1.02 0.0156
1131 MW-7 &MW-24 AM Thallium mg/L 14 14 100% 2019-05-28 to 2022-10-12 Nonparametric 0.00100 0.00100 0.00100 0.00100 0 0 0 NA NA
2_101  MW-7 &MW-24 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% 2008-05-20 to 2022-10-12  Gamma; Lognormal; Normal ~ Gamma 336 330 277 426 41.0 0.122 43.7 0.542 -0.391
2.103 MW-7&MW-24 DM Arsenic mg/lL 36 25 69% 2008-05-20 to 2022-10-12 ~ Gamma; Lognormal; Normal ~ Nonparametric 0.0139 0.00190 0.000500 0.0500 0.0212 1.52 0.00207 1.18 -0.611
2 104 MW-7 & MW-24 DM Barium mg/L 35 0 0% 2008-10-14 to 2022-10-12  Nonparametric Nonparametric 0.0302 0.0210 0.00680 0.137 0.0240 0.794 0.00444 3.00 111
2_105 MW-7 & MW-24 DM Beryllium mg/L 22 17 7% 2015-05-12 to 2022-10-12 ~ Gamma; Lognormal Nonparametric 0.000222  0.000100  0.0000500 0.00134  0.000281 1.27 0.0000741 3.28 12.6
2_106 MW-7 & MW-24 DM Boron mg/l 35 1 3% 2008-10-14 to 2022-10-12  Gamma; Lognormal; Normal ~ Gamma 0.341 0.330 0.160 1.00 0.137 0.402 0.0741 3.27 15.6
2_107 MW-7 & MW-24 DM Cadmium mg/L 36 30 83% 2008-05-20 to 2022-10-12  Lognormal; Normal Nonparametric 0.00160  0.000640 0.000500 0.00500 0.00155 0.967 0.000207 1.41 0.819
2_108 MW-7 & MW-24 DM Calcium mg/L 36 0 0% 2008-05-20 to 2022-10-12  Normal Normal 48.9 50.0 28.0 68.2 7.89 0.161 4.44 -0.211 1.04
2_109 MW-7 & MW-24 DM Chloride (as Cl) mg/k 35 0 0% 2008-05-20 to 2022-10-12  Nonparametric Nonparametric 56.7 50.0 45.3 92.6 15.4 0.271 4.15 1.74 1.32
2_110 MW-7 & MW-24 DM Chromium, Total mg/L 36 27 75% 2008-05-20 to 2022-10-12 ~ Gamma; Lognormal; Normal ~ Nonparametric 0.00423 0.00500 0.00100 0.0250 0.00398 0.941 0 4.16 22
2_113 MW-7&MW-24 DM Hardness (as CACO3) mg/l 36 0 0% 2008-05-20 to 2022-10-12  Normal Normal 241 250 150 340 39.4 0.164 252 -0.198 0.564
2_114  MW-7 & MW-24 DM Iron mg/k 35 9 25% 2008-05-20 to 2022-10-12  Lognormal Nonparametric 0.675 0.144 0.0300 4.96 1.25 1.85 0.139 248 5.51
2_115 MW-7 & MW-24 DM Lead mg/L 36 20 56% 2008-05-20 to 2022-10-12 ~ Gamma; Lognormal Nonparametric 0.00288 0.00200 0.000100 0.0187 0.00351 1.22 0.00222 2.91 1.3
2_17 MW-7 & MW-24 DM Magnesium mg/L 36 0 0% 2008-05-20 to 2022-10-12  Nonparametric Nonparametric 28.6 29.0 19.0 44.6 5.13 0.179 2.52 0.330 1.90
2_120 MW-7 & MW-24 DM Nitrate + Nitrite (as N) mg/k 12 0 0% 2009-05-19 to 2014-10-07  Normal Normal 3.15 3.05 0 5.30 1.51 0.479 1.33 -0.510 0.399
2_121  MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/l 36 1 3% 2008-05-20 to 2022-10-12  Normal Normal 3.90 4.05 0.200 8.47 244 0.625 3.39 0.0263 -1.28
2_122 MW-7 & MW-24 DM Nitrogen, Nitrite (as N) mg/L 36 35 97% 2008-05-20 to 2022-10-12 Nonparametric 0.103 0.100 0.0410 0.200 0.0575 0.561 0.0741 0.842 -0.685
2_123 MW-7 & MW-24 DM Potassium mg/k 12 0 0% 2020-05-12 to 2022-10-12  Nonparametric Nonparametric 3.87 3.70 3.40 5.82 0.666 0.172 0.222 2.69 7.71
2_127 MW-7 & MW-24 DM Selenium mg/L 36 4 1% 2008-05-20 to 2022-10-12  Lognormal Lognormal 0.00285 0.00212 0.000940 0.00600 0.00151 0.528 0.00141 0.490 -1.20
2_128 MW-7 & MW-24 DM Silver mg/L 36 36 100% 2008-05-20 to 2022-10-12 Nonparametric 0.00159  0.000500 0.000100 0.0100 0.00221 1.39 0.000593 2.05 4.89
2_129 MW-7 & MW-24 DM Sodium mg/k 35 0 0% 2008-10-14 to 2022-10-12  Gamma; Lognormal; Normal ~ Gamma 137 140 95.0 180 20.3 0.148 14.8 -0.143 0.0433
2_130 MW-7 &MW-24 DM Sulfate (as SO4) mg/k 34 0 0% 2008-10-14 to 2022-10-12  Nonparametric Nonparametric 106 99.8 80.7 180 23.7 0.223 15.0 1.64 2.50
2.132 MW-7&MW-24 DM Total Dissolved Solids mg/lL 35 O 0% 2008-10-14 to 2022-10-12  Nonparametric Nonparametric 585 570 480 740 51.8 0.0886 29.6 1.20 1.92
2_133 MW-7&MW-24 DM Total Suspended Solids mg/L 36 20 56% 2008-05-20 to 2022-10-12 ~ Gamma; Lognormal Nonparametric 48.4 10.0 5.00 543 115 2.37 0 3.62 13

@ Non-detects are excluded from goodness-of-fit tests.



Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
Table 2: Summary Statistics, Non-Detects Excluded

ID Well Constituent Type  Constituent Unit n No. NDs % NDs  Date Range Distributions Fit Recommended Distribution Mean Median Minimum  Maximum SD CV  MAD/0.675  Skewness  Kurtosis
111 MW-7 & MW-24  AM Cobalt mg/k 14 5 36% 2019-05-28 to 2022-10-12  Gamma; Lognormal Gamma 0.000983  0.000810  0.000600 0.00254  0.000602 0.612 0.000237 2.68 7.53
1112 MW-7 &MW-24 AM Fluoride mg/k 14 0 0% 2019-05-28 to 2022-10-12  Gamma; Lognormal; Normal ~ Gamma 0.531 0.495 0.350 0.660 0.107 0.201 0.163 -0.143 -1.31
1116  MW-7 &MW-24 AM Lithium mg/k 14 0 0% 2019-05-28 to 2022-10-12  Gamma; Lognormal; Normal ~ Gamma 0.0410 0.0401 0.0360 0.0510 0.00473 0.115 0.00459 0.801 -0.208
1119 MW-7 &MW-24 AM Molybdenum mg/k 14 0 0% 2019-05-28 to 2022-10-12  Nonparametric Nonparametric 0.00519 0.00332 0.00280 0.0110 0.00275 0.530 0.000696 0.905 -0.462
1.124 MW-7 &MW-24 AM Radium-226 pCilL 14 0 0% 2019-05-28 to 2022-10-12  Lognormal Lognormal 0.373 0.255 0.110 1.30 0.361 0.969 0.119 213 3.59
1.125 MW-7 &MW-24 AM Radium-226+228 pCilL 14 0 0% 2019-05-28 to 2022-10-12  Gamma; Lognormal; Normal ~ Gamma 1.53 1.24 0.240 4.50 1.20 0.785 0.867 1.37 1.68
1.126 MW-7 & MW-24 AM Radium-228 pCilL 14 0 0% 2019-05-28 to 2022-10-12  Gamma; Lognormal; Normal ~ Gamma 1.16 0.940 0.0300 3.20 1.01 0.876 0.785 1.02 0.0156
2_101  MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% 2008-05-20 to 2022-10-12  Gamma; Lognormal; Normal ~ Gamma 336 330 277 426 41.0 0.122 437 0.542 -0.391
2_103 MW-7 & MW-24 DM Arsenic mg/L 36 25 69% 2008-05-20 to 2022-10-12 ~ Gamma; Lognormal; Normal ~ Nonparametric 0.00204 0.00140  0.000500 0.00545 0.00175 0.859 0.00124 1.19 0.343
2 104 MW-7 & MW-24 DM Barium mg/L 35 0 0% 2008-10-14 to 2022-10-12  Nonparametric Nonparametric 0.0302 0.0210 0.00680 0.137 0.0240 0.794 0.00444 3.00 111
2.105 MW-7&MW-24 DM Beryllium mg/lL 22 17 77% 2015-05-12 to 2022-10-12  Gamma; Lognormal Nonparametric 0.000496  0.000350  0.000170 0.00134  0.000483 0.974 0.000222 1.99 4.10
2.106 MW-7&MW-24 DM Boron mg/lL 35 1 3% 2008-10-14 to 2022-10-12  Gamma; Lognormal; Normal ~ Gamma 0.322 0.325 0.160 0.480 0.0769 0.239 0.0667 -0.163 -0.132
2.107 MW-7 &MW-24 DM Cadmium mg/lL 36 30 83% 2008-05-20 to 2022-10-12  Lognormal; Normal Nonparametric 0.00145 0.00150  0.000780 0.00200  0.000608 0.420 0.000741 -0.0546 -3.17
2108 MW-7 & MW-24 DM Calcium mg/L 36 0 0% 2008-05-20 to 2022-10-12 Normal Normal 48.9 50.0 28.0 68.2 7.89 0.161 4.44 -0.211 1.04
2_109 MW-7 & MW-24 DM Chloride (as Cl) mg/k 35 0 0% 2008-05-20 to 2022-10-12  Nonparametric Nonparametric 56.7 50.0 453 92.6 15.4 0.271 4.15 1.74 1.32
2_110 MW-7 & MW-24 DM Chromium, Total mg/L 36 27 75% 2008-05-20 to 2022-10-12 ~ Gamma; Lognormal; Normal ~ Nonparametric 0.00237 0.00161 0.00101 0.00677 0.00192 0.811 0.000800 1.84 3.22
2_113 MW-7 & MW-24 DM Hardness (as CACO3) mg/L 36 0 0% 2008-05-20 to 2022-10-12  Normal Normal 241 250 150 340 394 0.164 25.2 -0.198 0.564
2_114  MW-7 & MW-24 DM Iron mg/k 35 9 25% 2008-05-20 to 2022-10-12  Lognormal Nonparametric 0.891 0.260 0.0300 4.96 1.39 1.56 0.304 2.02 3.23
2_115 MW-7 & MW-24 DM Lead mg/L 36 20 56% 2008-05-20 to 2022-10-12 ~ Gamma; Lognormal Nonparametric 0.00382 0.00195  0.000100 0.0187 0.00478 1.25 0.00195 2.26 5.92
2_17 MW-7 & MW-24 DM Magnesium mg/L 36 0 0% 2008-05-20 to 2022-10-12  Nonparametric Nonparametric 28.6 29.0 19.0 44.6 5.13 0.179 2.52 0.330 1.90
2_120 MW-7 & MW-24 DM Nitrate + Nitrite (as N) mg/k 12 0 0% 2009-05-19 to 2014-10-07  Normal Normal 3.15 3.05 0 5.30 1.51 0.479 1.33 -0.510 0.399
2_121 MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/l 36 1 3% 2008-05-20 to 2022-10-12  Normal Normal 4.00 4.1 0.410 8.47 2.39 0.596 3.39 0.00409 -1.26
2_122 MW-7 & MW-24 DM Nitrogen, Nitrite (as N) mg/L 36 35 97% 2008-05-20 to 2022-10-12 Nonparametric 0.0410 0.0410 0.0410 0.0410 NA NA 0 NA NA
2_123 MW-7 & MW-24 DM Potassium mg/k 12 0 0% 2020-05-12 to 2022-10-12  Nonparametric Nonparametric 3.87 3.70 3.40 5.82 0.666 0.172 0.222 2.69 7.71
2_127 MW-7 & MW-24 DM Selenium mg/L 36 4 1% 2008-05-20 to 2022-10-12  Lognormal Lognormal 0.00265 0.00210  0.000940 0.00600 0.00144 0.544 0.00111 0.758 -0.678
2_129 MW-7 & MW-24 DM Sodium mg/k 35 0 0% 2008-10-14 to 2022-10-12  Gamma; Lognormal; Normal ~ Gamma 137 140 95.0 180 20.3 0.148 14.8 -0.143 0.0433
2_130 MW-7&MW-24 DM Sulfate (as SO4) mg/k 34 0 0% 2008-10-14 to 2022-10-12  Nonparametric Nonparametric 106 99.8 80.7 180 237 0.223 15.0 1.64 2.50
2.132 MW-7&MW-24 DM Total Dissolved Solids mg/L 3% 0 0% 2008-10-14 to 2022-10-12  Nonparametric Nonparametric 585 570 480 740 51.8 0.0886 29.6 1.20 1.92
2.133 MW-7&MW-24 DM Total Suspended Solids mg/L 36 20 56% 2008-05-20 to 2022-10-12 ~ Gamma; Lognormal Nonparametric 97.3 21.0 5.00 543 162 1.66 23 2.21 4.08




Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022
Table 3: Goodness-of-Fit Tests, Non-Detects Excluded

Normal Lognormal Gamma

S-W Lilliefors S-w Lilliefors K-S A-D
ID Well Constituent Type  Constituent Unit n No. NDs % NDs Stat.  p-Value Stat.  p-Value Stat.  p-Value Stat.  p-Value Stat.  p-Value Stat. p-Value Log-SD (NDs excl.)  ProUCL Distributions Fit Recommended Distribution
1.102  MW-7 & MW-24 AM Antimony mg/L 14 14 100% NA NA NA NA NA NA NA NA NA NA NA Nonparametric
1_111 MW-7 & MW-24  AM Cobalt mglL 14 5 36% 0.614 0.000 0.345 0.003 0.774 0.010  0.248 0.115 0272 0.05<=p<0.10 1.080 <0.01 0.434  Gamma; Lognormal Gamma
1112  MW-7&MW-24 AM Fluoride mg/L 14 0 0% 0.891 0.083 0.186 0.212  0.892 0.088 0.180 0.251 0.191  >=0.10 0.665 0.05<=p<0.10 0.209  Gamma; Lognormal; Normal ~ Gamma
1_116 MW-7 & MW-24 AM Lithium mglL 14 0 0% 0.898 0.106  0.180 0.253  0.909 0.150  0.179 0.262 0.182 >=0.10 0514 >=0.10 0.112  Gamma; Lognormal; Normal ~ Gamma
1118  MW-7 &MW-24 AM Mercury mg/L 14 14 100% NA NA NA NA NA NA NA NA NA NA NA Nonparametric
1119 MW-7 &MW-24 AM Molybdenum mg/l 14 0 0% 0.811 0.007 0.313 0.001  0.822 0.010  0.299 0.001 0.315 <0.01 1218 <0.01 0.497  Nonparametric Nonparametric
1.124  MW-7 &MW-24 AM Radium-226 pCilL 14 0 0% 0.649 0.000 0.349 0.000 0.884 0.066  0.195 0.157 0.251 0.01<=p<0.05 1.169 <0.01 0.713  Lognormal Lognormal
1.125 MW-7 &MW-24 AM Radium-226+228 pCilL 14 0 0% 0.877 0.052 0.194 0.165  0.984 0.991 0.088 0.994 0.096 >=0.10 0.138 >=0.10 0.828  Gamma; Lognormal; Normal ~ Gamma
1.126 MW-7 & MW-24 AM Radium-228 pCilL 14 0 0% 0.878 0.054  0.190 0.185 0.916 0.193  0.149 0.540 0.095 >=0.10 0.172 >=0.10 1.258  Gamma; Lognormal; Normal ~ Gamma
1131 MW-7 &MW-24 AM Thallium mg/L 14 14 100% NA NA NA NA NA NA NA NA NA NA NA Nonparametric
2_101  MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% 0.952 0.123  0.097 0.530  0.965 0.295 0.078 0.845 0.083 >=0.10 0.326 >=0.10 0.120  Gamma; Lognormal; Normal ~ Gamma
2 103 MW-7 & MW-24 DM Arsenic mg/L 36 25 69% 0.822 0.018 0.191 0.318 0.904 0.209 0.208 0.205 0.208 >=0.10 0.474 >=0.10 0.876 Gamma; Lognormal; Normal Nonparametric
2_104 MW-7 & MW-24 DM Barium mg/k 35 0 0% 0.621 0.000 0.316 0.000 0.842 0.000 0.247 0.000 0.283 <0.01 3299 <0.01 0.558  Nonparametric Nonparametric
2_105 MW-7 & MW-24 DM Beryllium mg/L 22 17 7% 0.739 0.024 0.363 0.030  0.905 0.440 0.235 0484 0.286 >=0.10 0466 >=0.10 0.815  Gamma; Lognormal Nonparametric
2_106 MW-7 & MW-24 DM Boron mg/k 35 1 3% 0.986 0.928 0.075 0.895 0.945 0.089 0.116 0.294 0.097 >=0.10 0.391 >=0.10 0.261  Gamma; Lognormal; Normal ~ Gamma
2_107 MW-7 & MW-24 DM Cadmium mg/L 36 30 83% 0.751 0.020 0.318 0.058 0.781 0.039 0.316 0.062 0.338 0.01<=p<0.05 0.800 0.01<=p<0.05 0.449  Lognormal; Normal Nonparametric
2_108 MW-7 & MW-24 DM Calcium mg/k 36 0 0% 0.954 0.141  0.154 0.030  0.922 0.014 0.189 0.002 0.177 <0.01 0.984 0.01<=p<0.05 0.171  Normal Normal
2_109 MW-7 & MW-24 DM Chloride (as CI) mg/k 35 0 0% 0.623 0.000 0.365 0.000 0.669 0.000 0.329 0.000 0.344 <0.01 5488 <0.01 0.230  Nonparametric Nonparametric
2_110 MW-7 & MW-24 DM Chromium, Total mg/L 36 27 75% 0.756 0.006 0.242 0.133  0.874 0.135  0.222 0.224 0.228 >=0.10 0.635 0.05<=p<0.10 0.670  Gamma; Lognormal; Normal ~ Nonparametric
2_113 MW-7 & MW-24 DM Hardness (as CACO3) mg/k 36 0 0% 0.948 0.087 0.159 0.022  0.923 0.015  0.191 0.002 0.181 <0.01 1220 <0.01 0.172  Normal Normal
2_114  MW-7 & MW-24 DM Iron mg/k 35 9 25% 0.650 0.000 0.335 0.000  0.949 0.221 0.135 0.254 0.222 <0.01 1192  <0.01 1.528  Lognormal Nonparametric
2_115 MW-7 & MW-24 DM Lead mg/L 36 20 56% 0.728 0.000 0.248 0.010  0.969 0.825 0.123 0.744 0.130 >=0.10 0.354 >=0.10 1.324  Gamma; Lognormal Nonparametric
2_117 MW-7 & MW-24 DM Magnesium mg/L 36 0 0% 0.890 0.002  0.202 0.001 0.886 0.001 0.237 0.000 0.225 <0.01 1.925 <0.01 0.184  Nonparametric Nonparametric
2_120 MW-7 & MW-24 DM Nitrate + Nitrite (as N) mg/k 12 0 0% 0.961 0.793  0.133 0.809 NA NA NA NA NA NA NA  Normal Normal
2_121  MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/L 36 1 3% 0.945 0.077  0.109 0.361  0.881 0.001 0.167 0.014 0.152 0.01<=p<0.05 1.008 0.01<=p<0.05 0.863  Normal Normal
2.122  MW-7&MW-24 DM Nitrogen, Nitrite (as N) mg/L 36 35 97% NA NA NA NA NA NA NA NA NA NA NA Nonparametric
2_123 MW-7 & MW-24 DM Potassium mg/l 12 0 0% 0.631 0.000 0.363 0.000 0.687 0.001  0.339 0.000 0.348 <0.01 1616 <0.01 0.148  Nonparametric Nonparametric
2_127 MW-7 & MW-24 DM Selenium mg/lL 36 4 1% 0.882 0.002 0.247 0.000 0.939 0.072  0.157 0.044 0.192 <0.01 0.937 0.01<=p<0.05 0.542  Lognormal Lognormal
2_128 MW-7 & MW-24 DM Silver mg/L 36 36 100% NA NA NA NA NA NA NA NA NA NA NA Nonparametric
2_129 MW-7 &MW-24 DM Sodium mglL 35 0 0% 0.970 0.435 0.132 0.124  0.951 0.125 0.161 0.022 0.150 0.01<=p<0.05 0.605 >=0.10 0.154  Gamma; Lognormal; Normal ~ Gamma
2_130 MW-7&MW-24 DM Sulfate (as SO4) mg/L 34 0 0% 0.824 0.000 0.195 0.002  0.890 0.003 0.165 0.020 0.175 <0.01 1.447 <0.01 0.199  Nonparametric Nonparametric
2_132 MW-7&MW-24 DM Total Dissolved Solids mg/k 35 0 0% 0.876 0.001  0.229 0.000  0.901 0.004 0.211 0.000 0.217 <0.01 1.681 <0.01 0.085  Nonparametric Nonparametric
2 133 MW-7 & MW-24 DM Total Suspended Solids mg/L 36 20 56% 0.619 0.000 0.322 0.000 0.922 0.184 0.154 0.390 0.213 0.05<=p<0.10 0.981 0.01 <=p<0.05 1.499 Gamma; Lognormal Nonparametric

Note: p-values above 0.05 suggest a fit to the tested distribution; a distribution passes its GOF test when at least one of the two p-values is above 0.05.



Table 4: Autocorrelation Tests, Non-Detects Excluded

ID Well Constituent Type  Constituent Unit n No. NDs % NDs  Autocorrelation ~ Box-Ljung p-value  Sig.
1_111 MW-7 & MW-24  AM Cobalt mg/k 14 5 36% -0.177 0.533
1112 MW-7 &MW-24 AM Fluoride mg/k 14 0 0% -0.318 0.187
1116  MW-7 &MW-24 AM Lithium mg/k 14 0 0% -0.003 0.991
1119 MW-7 &MW-24 AM Molybdenum mg/k 14 0 0% -0.436 0.070
1.124 MW-7 &MW-24 AM Radium-226 pCilL 14 0 0% -0.273 0.258
1.125 MW-7 &MW-24 AM Radium-226+228 pCilL 14 0 0% -0.053 0.827
1.126  MW-7 & MW-24 AM Radium-228 pCilL 14 0 0% 0.129 0.593
2_101  MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% 0.588 0.000  ***
2_103 MW-7 & MW-24 DM Arsenic mg/L 36 25 69% 0.011 0.968
2_104 MW-7 & MW-24 DM Barium mg/k 35 0 0% 0.013 0.937
2_105 MW-7 & MW-24 DM Beryllium mg/L 22 17 7% -0.322 0.341
2_106 MW-7 & MW-24 DM Boron mglL 35 1 3% -0.036 0.829
2_107 MW-7 & MW-24 DM Cadmium mg/L 36 30 83% 0.520 0.107
2.108 MW-7&MW-24 DM Calcium mg/lL 36 O 0% 0.207 0.196
2_109 MW-7 &MW-24 DM Chloride (as Cl) mglL 35 0 0% 0.050 0.758
2_110 MW-7 &MW-24 DM Chromium, Total mg/L 36 27 75% -0.180 0.527
2_113 MW-7 &MW-24 DM Hardness (as CACO3) mg/L 36 0 0% 0.265 0.097
2_114 MW-7 &MW-24 DM Iron mglL 35 9 25% 0.015 0.936
2_115 MW-7 &MW-24 DM Lead mg/lL 36 20 56% -0.217 0.343
2_117  MW-7&MW-24 DM Magnesium mg/l 36 0 0% 0.256 0.110
2.120 MW-7 &MW-24 DM Nitrate + Nitrite (as N) mg/k 12 0 0% 0.447 0.080
2_121  MW-7 &MW-24 DM Nitrogen, Nitrate (as N) mg/l 36 1 3% 0.158 0.331
2_122 MW-7 &MW-24 DM Nitrogen, Nitrite (as N) mg/L 36 35 97% NA NA
2_123 MW-7 & MW-24 DM Potassium mg/k 12 0 0% -0.014 0.957
2_127 MW-7 & MW-24 DM Selenium mg/L 36 4 1% -0.037 0.828
2_129 MW-7 & MW-24 DM Sodium mg/k 35 0 0% -0.194 0.232
2.130 MW-7 &MW-24 DM Sulfate (as SO4) mg/k 34 0 0% 0.029 0.858
2.132 MW-7 &MW-24 DM Total Dissolved Solids mg/k 35 0 0% 0.229 0.157
2133 MW-7 &MW-24 DM Total Suspended Solids mg/L 36 20 56% -0.253 0.267

***p<0.001," p<0.01,*p<0.05

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022



Table 5: Outlier Counts by Date

Date

Count

2008-05-20

2008-10-14

2009-05-19

2015-09-29

2020-05-12
2020-10-14
2021-05-17
2021-10-14
2022-06-17
2022-10-12

-

W W o W W W

Table 6: Outliers Identified at the 1% Significance Level, Non-Detects Excluded

ID Well Constituent Type  Constituent Unit n No. NDs % NDs  No. Detects  Date Dilution Value
1_1M1 MW-24  AM Cobalt mg/k 14 5 36% 9 2021-10-14 1 0.00254
1.124 MW-24 AM Radium-226 pCilL 14 0 0% 14 2021-10-14 1 1.30
2_104 MW-24 DM Barium mg/k 35 0 0% 35 2021-10-14 1 0.137
2_104 MW-24 DM Barium mg/k 35 0 0% 35 2020-05-12 1 0.0670
2_104 MW-7 DM Barium mg/k 35 0 0% 35 2008-10-14 1 0.0650
2_104 MW-24 DM Barium mg/k 35 0 0% 35 2020-10-14 1 0.0580
2_104 MW-24 DM Barium mg/k 35 0 0% 35 2021-05-17 1 0.0548
2_104 MW-24 DM Barium mg/k 35 0 0% 35 2022-10-12  NA 0.0535
2_104 MW-7 DM Barium mg/k 35 0 0% 35 2022-06-17  NA 0.0497
2_104 MW-7 DM Barium mg/k 35 0 0% 35 2015-09-29 1 0.00680
2_104 MW-7 DM Barium mg/k 35 0 0% 35 2009-05-19 1 0.0330
2_105 MW-24 DM Beryllium mg/L 22 17 7% 5 2021-10-14 1 0.00134
2.109 MW-24 DM Chloride (as Cl) mg/L 35 0 0% 35 2022-10-12  NA 92.6
2_109 MW-24 DM Chloride (as Cl) mglL 35 0 0% 35 2020-10-14 1 92.0
2.109 MW-24 DM Chloride (as Cl) mg/l 35 0 0% 35 2022-06-17  NA 90.9
2_109 MW-24 DM Chloride (as Cl) mglL 35 0 0% 35 2020-05-12 1 90.1
2_109 MW-24 DM Chloride (as Cl) mg/l 35 0 0% 35 2021-10-14 1 87.7
2_109 MW-24 DM Chloride (as Cl) mglL 35 0 0% 35 2021-05-17 1 83.8
2_114  MW-7 DM Iron mg/l 35 9 25% 26 2008-05-20 1 4.96
2_114 MW-24 DM Iron mglL 35 9 25% 26 2021-05-17 1 4.43
2_114 MW-24 DM Iron mglL 35 9 25% 26 2020-05-12 1 3.50
2_114 MW-24 DM Iron mglL 35 9 25% 26 2022-10-12  NA 1.97
2_114 MW-7 DM Iron mgll 35 9 25% 26 2022-06-17  NA 1.95
2_114 MW-24 DM Iron mglL 35 9 25% 26 2020-10-14 1 1.70
2_115 MW-24 DM Lead mg/L 36 20 56% 16 2021-10-14 1 0.0187
2_123 MW-24 DM Potassium mg/k 12 0 0% 12 2021-10-14 1 5.82
2_133 MW-24 DM Total Suspended Solids mg/L 36 20 56% 16 2021-10-14 1 543

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022



Table 7: Seasonality Tests

Valmont SP

Upgradient Wells MW-7 and MW-24 as of October 2022

Full Without Non-Detects
Sample Size p-Value Sample Size p-Value

ID Well Constituent Type  Constituent Unit % NDs  Spring Summer Fall Total Kruskal-Wallis ANOVA Log ANOVA Spring  Summer  Fall  Total  Kruskal-Wallis ANOVA Log ANOVA

1.102  MW-7 & MW-24  AM Antimony mg/L  100% 5 2 7 14 NA NA 0.441 0441 NA NA NA NA NA NA NA NA NA NA
111 MW-7 & MW-24  AM Cobalt mg/L  36% 5 2 7 14 0.715 NA 0.783 0809 NA 3 1 5 9 0.329 NA 0.883 0.875 NA
1112  MW-7&MW-24 AM Fluoride mg/lL 0% 5 2 7 14 0.686 NA 0.827 0.788 NA 5 2 7 14 0.686 NA 0.827 0.788 NA
1116  MW-7 & MW-24 AM Lithium mg/lL 0% 5 2 7 14 0.935 NA 0.975 0987 NA 5 2 7 14 0.935 NA 0.975 0.987 NA
1118 MW-7 & MW-24 AM Mercury mg/L  100% 5 2 7 14 NA NA 0.441 0441 NA NA NA NA NA NA NA NA NA NA
1119  MW-7 & MW-24 AM Molybdenum mg/lL 0% 5 2 7 14 0.839 NA 0.979 0998 NA 5 2 7 14 0.839 NA 0.979 0.998 NA
1.124  MW-7 &MW-24 AM Radium-226 pCilL 0% 5) 2 7 14 0.306 NA 0.824 0588 NA 5 2 7 14 0.306 NA 0.824 0.588 NA
1.125 MW-7 &MW-24 AM Radium-226+228 pCilL 0% 5 2 7 14 0.186 NA 0.205 0241 NA 5 2 7 14 0.186  NA 0.205 0.241 NA
1.126 MW-7 & MW-24 AM Radium-228 pCilL 0% 5) 2 7 14 0.169 NA 0.047 0286 NA 5 2 7 14 0.169  NA 0.047 0.286 NA
1_131 MW-7 & MW-24  AM Thallium mg/L  100% 5 2 7 14 NA  NA 0.441 0441 NA NA NA NA NA NA NA NA NA  NA
2_101 MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 0% 16 2 18 36 0.737 NA 0.717 0725 NA 16 2 18 36 0.737 NA 0.717 0.725 NA
2_103 MW-7 & MW-24 DM Arsenic mg/L  69% 16 2 18 36 0.507 NA 0.668 0565 NA 6 1 4 1 0.744 NA 0.903 0.925 NA
2_104 MW-7 & MW-24 DM Barium mg/L 0% 15 2 18 35 0.897 NA 0.781 0.927 NA 15 2 18 35 0.897 NA 0.781 0.927 NA
2_105 MW-7 & MW-24 DM Beryllium mg/L  77% 9 2 1 22 0.705 NA 0.586 0625 NA 2 0 3 5 0.564 NA 0.735 0.939 NA
2_106 MW-7 & MW-24 DM Boron mg/L 3% 15 2 18 35 0.980 NA 0.823 0876 NA 15 2 17 34 0.887 NA 0.956 0.974 NA
2_107 MW-7 & MW-24 DM Cadmium mg/L  83% 16 2 18 36 0.406 NA 0.587 0460 NA 3 0 3 6 0487 NA 0.511 0.504 NA
2_108 MW-7 & MW-24 DM Calcium mg/L 0% 16 2 18 36 0.901 NA 0.735 0.702 NA 16 2 18 36 0.901 NA 0.735 0.702 NA
2_109 MW-7 & MW-24 DM Chloride (as CI) mg/L 0% 15 2 18 35 0.357 NA 0.391 0395 NA 15 2 18 35 0.357 NA 0.391 0.395 NA
2_110 MW-7 & MW-24 DM Chromium, Total mg/L  75% 16 2 18 36 0.082 NA 0.308 0.065 NA 4 1 4 9 0.753 NA 0.750 0.723 NA
2_113 MW-7 & MW-24 DM Hardness (as CACO3) mg/L 0% 16 2 18 36 0.784 NA 0.710 0682 NA 16 2 18 36 0.784 NA 0.710 0.682 NA
2_114  MW-7 & MW-24 DM Iron mg/L  25% 16 2 17 35 0.593 NA 0.383 0547 NA 12 2 12 26 0.866 NA 0.429 0.781 NA
2_115 MW-7 & MW-24 DM Lead mg/L  56% 16 2 18 36 0.835 NA 0.782 0774 NA 7 1 8 16 0.863 NA 0.882 0.899 NA
2117  MW-7&MW-24 DM Magnesium mg/lL 0% 16 2 18 36 0.687 NA 0.691 0.672 NA 16 2 18 36 0.687 NA 0.691 0.672 NA
2.120 MW-7&MW-24 DM Nitrate + Nitrite (as N) mg/lL 0% 6 0 6 12 0.631 NA 0.566 NA NA 6 0 6 12 0.631 NA 0.566 NA  NA
2_121 MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/L 3% 16 2 18 36 0.881 NA 0.924 0.689 NA 15 2 18 35 0.883 NA 0.867 0.737 NA
2.122  MW-7&MW-24 DM Nitrogen, Nitrite (as N) mg/lL  97% 16 2 18 36 0.561 NA 0.721 0690 NA O 1 0 1 NA NA NA NA NA
2.123 MW-7 &MW-24 DM Potassium mg/lL 0% 4 2 6 12 0473 NA 0.675 0.660 NA 4 2 6 12 0473 NA 0.675 0.660 NA
2_127  MW-7 &MW-24 DM Selenium mglL 1% 16 2 18 36 0.892 NA 0.773 0979 NA 14 2 16 32 0.967 NA 0.903 0.996 NA
2.128 MW-7&MW-24 DM Silver mg/L  100% 16 2 18 36 0.299 NA 0.629 0.312 NA NA NA NA NA NA NA NA NA NA
2.129 MW-7&MW-24 DM Sodium mg/lL 0% 15 2 18 35 0422 NA 0.682 0.654 NA 15 2 18 35 0422 NA 0.682 0.654 NA
2.130 MW-7&MW-24 DM Sulfate (as SO4) mg/lL 0% 14 2 18 34 0.648 NA 0.719 0.719 NA 14 2 18 34 0.648 NA 0.719 0.719 NA
2_132 MW-7&MW-24 DM Total Dissolved Solids mg/L 0% 15 2 18 35 0.293 NA 0.351 0346 NA 15 2 18 35 0.293 NA 0.351 0.346 NA
2_133 MW-7 & MW-24 DM Total Suspended Solids mg/L  56% 16 2 18 36 0.665 NA 0.987 0.706 NA 7 1 8 16 0.562 NA 0.985 0.715 NA

*** 1 <0.001, * p <0.01, * p < 0.05



Table 8: Spatial Variability Tests

Valmont SP

Upgradient Wells MW-7 and MW-24 as of October 2022

Full Without Non-Detects
Sample Size p-Value Sample Size p-Value

ID Well Constituent Type  Constituent Unit % NDs  MW-24  MW-7  Total Kruskal-Wallis ANOVA Log ANOVA MW-24  MW-7  Total Kruskal-Wallis ANOVA Log ANOVA
1.102  MW-7 & MW-24  AM Antimony mg/L  100% 6 8 14 NA 0.408 0.408 NA NA NA NA NA NA

111 MW-7 & MW-24  AM Cobalt mg/L  36% 6 8 14 0.074 0.103 0.066 5 4 9 0.176 0.266 0.215
1112  MW-7&MW-24 AM Fluoride mg/lL 0% 6 8 14 0.002 ** 0.000  *** 0.000 ** 6 8 14 0.002  ** 0.000  *** 0.000  ***
1116  MW-7 & MW-24 AM Lithium mg/lL 0% 6 8 14 0.559 0.436 0.441 6 8 14 0.559 0.436 0.441

1118 MW-7 & MW-24 AM Mercury mg/L  100% 6 8 14 NA 0.408 0.408 NA NA NA NA NA NA
1119  MW-7 & MW-24 AM Molybdenum mg/lL 0% 6 8 14 0.053 o.o11 * 0.009 ** 6 8 14 0.053 o011 * 0.009 **
1.124  MW-7 &MW-24 AM Radium-226 pCilL 0% 6 8 14 0.197 0.087 0.124 6 8 14 0.197 0.087 0.124
1.125 MW-7 &MW-24 AM Radium-226+228 pCilL 0% 6 8 14 0.439 0.224 0.537 6 8 14 0.439 0.224 0.537
1.126 MW-7 & MW-24 AM Radium-228 pCilL 0% 6 8 14 0.699 0.403 0.900 6 8 14 0.699 0.403 0.900

1_131 MW-7 & MW-24  AM Thallium mg/L  100% 6 8 14 NA 0.408 0.408 NA NA NA NA NA NA
2_101 MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 0% 6 30 36 0.005 ** 0.008 ** 0.006  ** 6 30 36 0.005 ** 0.008  ** 0.006  **
2_103 MW-7 & MW-24 DM Arsenic mg/L  69% 6 30 36 0.914 0.146 0.468 5 6 1 0.045 * 0.227 0.062
2_104 MW-7 & MW-24 DM Barium mg/L 0% 6 29 35 0.011 * 0.000  *** 0.000 *** 6 29 35 o0.011 * 0.000  *** 0.000  ***
2_105 MW-7 & MW-24 DM Beryllium mg/L  77% 6 16 22 0.032 * 0.029 * 0.015 * 5 0 5 NA NA NA
2_106 MW-7 & MW-24 DM Boron mg/L 3% 6 29 35 0.357 0.844 0.518 6 28 34 0.278 0.305 0.251
2_107 MW-7 & MW-24 DM Cadmium mg/L  83% 6 30 36 0.014 * 0.055 0.017 * 0 6 6 NA NA NA
2_108 MW-7 & MW-24 DM Calcium mg/L 0% 6 30 36 0.010 * 0.008  ** 0.008 ** 6 30 36 0.010 * 0.008  ** 0.008  **
2_109 MW-7 & MW-24 DM Chloride (as CI) mg/L 0% 6 29 35 0.000  *** 0.000  *** 0.000 *** 6 29 35 0.000  *** 0.000  *** 0.000  ***
2_110 MW-7 & MW-24 DM Chromium, Total mg/L  75% 6 30 36 0.048 * 0.221 0.033 * 4 5) 9 0.462 0.341 0.335
2_113 MW-7 & MW-24 DM Hardness (as CACO3) mg/L 0% 6 30 36 0.007 ** 0.005 ** 0.005 ** 6 30 36 0.007  ** 0.005 ** 0.005 **
2_114  MW-7 & MW-24 DM Iron mg/L  25% 5) 30 35 0.007 ** 0.001  *** 0.001 ** 5 21 26 0.025 * 0.006  ** 0.006  **
2_115 MW-7 & MW-24 DM Lead mg/L  56% 6 30 36 0.066 0.010 * 0.054 5 1 16 0.027 * 0.048 * 0.028 *
2117  MW-7&MW-24 DM Magnesium mg/lL 0% 6 30 36 0.011 * 0.009 ** 0.005  ** 6 30 36 0.011 * 0.009 ** 0.005 **
2.120 MW-7&MW-24 DM Nitrate + Nitrite (as N) mg/lL 0% 0 12 12 NA NA NA 0 12 12 NA NA NA
2_121 MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/L 3% 6 30 36 0.001  *** 0.000  *** 0.000 ** 6 29 35 0.000  *** 0.000  *** 0.000  ***
2.122  MW-7 &MW-24 DM Nitrogen, Nitrite (as N) mg/lL  97% 6 30 36 0.002  ** 0.010 ** 0.002  ** 1 0 1 NA NA NA
2.123 MW-7 &MW-24 DM Potassium mg/lL 0% 6 6 12 0.810 0.288 0.297 6 6 12 0.810 0.288 0.297
2_127  MW-7 &MW-24 DM Selenium mglL 1% 6 30 36 0.269 0.194 0.311 6 26 32 0.468 0.325 0.490
2.128 MW-7&MW-24 DM Silver mg/L  100% 6 30 36 0.005  ** 0.069 0.004  ** NA NA NA NA NA NA
2.129 MW-7&MW-24 DM Sodium mg/lL 0% 6 29 35 0.010 * 0.017 * 0.022 = 6 29 35 0.010 * 0.017 * 0.022 *
2.130 MW-7&MW-24 DM Sulfate (as SO4) mg/lL 0% 6 28 34 0.222 0.225 0.212 6 28 34 0.222 0.225 0.212
2_132 MW-7&MW-24 DM Total Dissolved Solids mg/L 0% 6 29 35 0.393 0.966 0.897 6 29 35 0.393 0.966 0.897
2_133 MW-7 & MW-24 DM Total Suspended Solids mg/L  56% 6 30 36 0.000  *** 0.000  *** 0.000 ** 6 10 16 0.002  ** 0.006  ** 0.000  ***

*** 1 <0.001, * p <0.01, * p < 0.05



Table 9: Trend Tests: Lognormal MLE and MK

ID Well Constituent Type  Constituent Unit n No. NDs % NDs  Type Method Slope  p-value  Trend

1_1M1 MW-7 & MW-24  AM Cobalt mg/L 14 5 36% Parametric Lognormal MLE 0.000151 0.740 —

1._112 MW-7 & MW-24  AM Fluoride mg/L 14 0 0% Parametric Lognormal MLE 0.0000302 0.828 “

1_116 MW-7 & MW-24  AM Lithium mg/L 14 0 0% Parametric Lognormal MLE 0.0000446 0.543 “

1119 MW-7 & MW-24  AM Molybdenum mg/L 14 0 0% Nonparametric MK -0.000000163 0.912 “

1.124 MW-7 &MW-24 AM Radium-226 pCilL 14 0 0% Parametric Lognormal MLE -0.000113 0.811 >

1.125 MW-7 &MW-24 AM Radium-226+228 pCi/lL 14 0 0% Parametric Lognormal MLE 0.000435 0.418 “

1.126  MW-7 & MW-24 AM Radium-228 pCilL 14 0 0% Parametric Lognormal MLE 0.000294 0.724 “

2_101 MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 36 O 0% Parametric Lognormal MLE -0.0000531 0.000 l

2.104 MW-7 &MW-24 DM Barium mg/L 35 0 0% Nonparametric MK 0 0.977 -

2_106 MW-7 & MW-24 DM Boron mg/k 35 1 3% Parametric Lognormal MLE -0.0000416 0.132 “«

2 108 MW-7 & MW-24 DM Calcium mg/L 36 0 0% Parametric Lognormal MLE -0.0000455 0.003 !

2.109 MW-7 &MW-24 DM Chloride (as Cl) mg/k 35 0 0% Nonparametric ~ MK 0.00197 0.000 1

2113 MW-7&MW-24 DM Hardness (as CACO3) mg/lL 36 O 0% Parametric Lognormal MLE -0.0000535 0.000 1

2_114 MW-7 & MW-24 DM Iron mg/L 3% 9 25% Nonparametric MK 0.0000407 0.001 1

2 117 MW-7 & MW-24 DM Magnesium mg/L 36 0 0% Nonparametric MK -0.00135 0.006 !

2121 MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/lL 36 1 3% Parametric Lognormal MLE 0.0000999 0.303 o

2 123 MW-7 & MW-24 DM Potassium mg/L 12 0 0% Nonparametric MK -0.000221 0.531 o

2.127  MW-7 &MW-24 DM Selenium mg/lL 36 4 11% Parametric Lognormal MLE 0.000162 0.005 1

2.129 MW-7&MW-24 DM Sodium mg/lL 35 0 0% Parametric Lognormal MLE -0.0000115 0.466 «

2_130 MW-7&MW-24 DM Sulfate (as SO4) mg/L 34 0 0% Nonparametric MK -0.00187 0.241 -

2132 MW-7 & MW-24 DM Total Dissolved Solids mg/L 3%5 0 0% Nonparametric MK 0 0.955 <—>

Table 10: Trend Tests: Piecewise Linear-Linear
Line 1 Line 2

ID Well Constituent Type  Constituent Unit n No. NDs % NDs Slope  p-Value  Trend Slope  p-Value Trend Break 1 R-Squared  Overall Trend
1111 MW-7 & MW-24  AM Cobalt mglL 14 5 36% 0.00000108 0.165 <« -0.00000230 0113 2021-10-13 0.345 o
1112 MW-7 &MW-24 AM Fluoride mg/k 14 0 0% 0.000166 0899 « -0.0000110 0923 o 2020-05-11 0.023
1116  MW-7 &MW-24 AM Lithium mg/k 14 0 0% 0.0000116 0024 o -0.0000296 0407 o 2021-12-02 0478 <«
1119  MW-7 &MW-24 AM Molybdenum mg/k 14 0 0% 0.00000197 0577 o~ -0.00000668 0809 < 2022-01-15 0.045
1.124  MW-7 &MW-24 AM Radium-226 pCilL 14 0 0% 0.000542 0.337 -0.00129 0223 o 2021-10-13 0213 o
1.125 MW-7 &MW-24 AM Radium-226+228 pCilL 14 0 0% 0.00210 0.035 -0.225 0.376 2022-09-30 0432 o
1,126  MW-7 & MW-24 AM Radium-228 pCilL 14 0 0% 0.00192 0.019 -0.228 0.263 2022-10-01 0498 o
2_101 MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% -0.0397 0.000 | -0.00556 0334 o 2014-10-06 0671
2_103 MW-7 & MW-24 DM Arsenic mg/L 36 25 69% 0.0000250 0.009 1t -0.0000123 0.001 | 2013-05-14 0401 «
2_104 MW-7 & MW-24 DM Barium mg/k 35 0 0% -0.0000110 0175 0.0000154 0.017 o 2015-09-28 0238 «
2_105 MW-7 & MW-24 DM Beryllium mg/L 22 17 7% 0.0000000634 0499 o -0.000000550 0.834 o 2021-10-14 0049 o
2_106 MW-7 & MW-24 DM Boron mg/k 35 1 3% -0.00190 0.001 | -0.00000549 0.567 2009-09-05 0679 <
2_107 MW-7 & MW-24 DM Cadmium mg/L 36 30 83% -0.000000618 0.001 | -0.00000000000555 1.000 o 2021-04-14 0411 o
2_108 MW-7 & MW-24 DM Calcium mg/k 36 0 0% -0.0107 0.009 | 0.0000408 0972 o 2012-11-18 0410 «
2_109 MW-7 & MW-24 DM Chloride (as CI) mg/k 35 0 0% 0.000538 0.878 0.0110 0.017 o 2016-09-26 0385

(Table continues on next page)

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022



Table 10: Trend Tests: Piecewise Linear-Linear (continued)

Valmont SP

Upgradient Wells MW-7 and MW-24 as of October 2022

Line 1 Line 2
ID Well Constituent Type ~ Constituent Unit n No. NDs % NDs Slope  p-Value  Trend Slope  p-Value Trend Break 1 R-Squared ~ Overall Trend
2_110 MW-7 & MW-24 DM Chromium, Total mg/L 36 27 75% -0.0000152 0278 o -0.000000430 0.310 o 2009-10-21 0263 <«
2_113 MW-7 & MW-24 DM Hardness (as CACO3) mg/k 36 0 0% -0.0315 0.001 | 0.00748 0430 « 2016-05-02 0459 o
2_114  MW-7 & MW-24 DM Iron mg/k 35 9 25% -0.0155 0.107 0.000338 0.004 2009-03-14 0449 o
2_115 MW-7 & MW-24 DM Lead mg/L 36 20 56% -0.000000811 0.256 0.00000191 0.366 < 2018-07-20 0.065
2_117  MW-7 & MW-24 DM Magnesium mg/k 36 0 0% -0.0155 0026 <« -0.000769 0.136 2010-07-15 0483
2120 MW-7 & MW-24 DM Nitrate + Nitrite (as N) mg/k 12 0 0% 0.00408 0199 o 0.00159 0.017 o 2010-09-27 0819 o
2_121 MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/lL 36 1 3% 0.00203 0.000 1t -0.00190 0.007 2016-10-17 0443 o
2_122 MW-7 & MW-24 DM Nitrogen, Nitrite (as N) mg/L 36 35 97% -0.0000401 0.000 | 0.0000294 0175 2019-11-28 0.854
2_123 MW-7 & MW-24 DM Potassium mglL 12 0 0% 0.00136 0296 <« -0.00251 0687 o 2021-10-14 0229 o
2_127 MW-7 & MW-24 DM Selenium mg/L 36 4 1% -0.00000537 0.026 0.000000362 0.045 o 2010-05-31 0.287
2_128 MW-7 & MW-24 DM Silver mg/L 36 36 100% 0.000000467 0.305 -0.00000198 0.028 o 2017-05-22 0287 o
2_129 MW-7 & MW-24 DM Sodium mg/l 35 0 0% -0.00580 0126 0.0179 0272 o 2019-05-28 0.109 «
2_130 MW-7&MW-24 DM Sulfate (as SO4) mg/L 34 0 0% 0.00302 0.564 -0.00976 0.502 2018-05-09 0036 <«
2_132 MW-7 & MW-24 DM Total Dissolved Solids mg/k 35 0 0% -0.124 0172 o 0.00708 0317 o 2011-01-09 0.145 o
2_133 MW-7 & MW-24 DM Total Suspended Solids mg/L 36 20 56% 0.00379 0873 0.0695 0224 o 2018-02-26 0.159 «

Table 11: Trend Tests: Piecewise Linear-Linear-Linear

Line 1 Line 2 Line 3
ID Well Constituent Type  Constituent Unit n No. NDs % NDs Slope  p-Value  Trend Slope  p-Value  Trend Slope  p-Value Trend Break1 Break 2 R-Squared  Overall Trend
1112 MW-7 &MW-24 AM Fluoride mg/k 14 0 0% 0.0000571 0761 o -0.000240 0646 o 0.0317 0308 <« 2021-09-25  2022-10-05 0175 o
1.125 MW-7 & MW-24 AM Radium-226+228 pCilL 14 0 0% -0.00444 0698 o 0.00319 0.031 o -0.225 0385 2020-01-30  2022-09-28 0539
1.126  MW-7 & MW-24 AM Radium-228 pCilL 14 0 0% -0.000354 0836 < 0.00963 0090 « -0.0173 0030 < 2021-05-02  2022-04-10 0.662
2_101  MW-7 & MW-24 DM Alkalinity, Total (as CaCO3) mg/L 36 0 0% -0.0626 0071 o -0.0171 0.003 | 0.0235 0438 o 2011-05-09  2020-09-08 0.686 <«
2_103 MW-7 & MW-24 DM Arsenic mg/L 36 25 69% 0.0000262 0.000 1 -0.000146 0.005 | 0.00000562 0.197 o 2015-04-30  2016-07-08 0.709
2_105 MW-7 & MW-24 DM Beryllium mg/L 22 17 7% -0.000000254 0307 o 0.000000460 0.168 o -0.00000104 0684 o 2019-01-22  2021-10-14 0214 o
2_107 MW-7 & MW-24 DM Cadmium mg/L 36 30 83% 0.0000130 0.260 -0.0000174 0113 o -0.000000496 0.002 | 2009-03-25  2009-10-22 0504 o
2_108 MW-7 & MW-24 DM Calcium mg/l 36 O 0% -0.00743 0.000 | 0.0109 0478 -0.00298 0426 2016-05-03  2018-08-29 0457 o
2_109 MW-7 & MW-24 DM Chloride (as Cl) mg/k 35 0 0% 0.00109 0695 0.0202 0.181 0.00201 0931 2018-04-26  2020-10-14 0394 o
2_110 MW-7 & MW-24 DM Chromium, Total mg/L 36 27 75% -0.0000193 0.038 <« 0.00000378 0422 o -0.00000109 0.102 2009-12-31  2013-01-05 0318 «
2_113 MW-7 & MW-24 DM Hardness (as CACO3) mg/l 36 0 0% -0.0365 0.000 | 0.0401 0322 o -0.0142 0499 o 2016-05-02  2018-11-09 0497 o
2_114  MW-7 & MW-24 DM Iron mg/k 35 9 25% -0.0144 0.138 0.000140 0.603 <« 0.000653 0.150 2009-03-14  2017-07-22 0469 «
2_115 MW-7 & MW-24 DM Lead mg/L 36 20 56% -0.00000962 0274 o 0.000000677 0.208 <« -0.00000747 0431 o 2010-05-16  2021-10-13 0.175 «
2_117  MW-7 & MW-24 DM Magnesium mg/l 36 0 0% -0.0356 0342 o -0.00255 0079 o~ 0.000276 0817 2009-03-25  2016-05-02 0.521
2120 MW-7 & MW-24 DM Nitrate + Nitrite (as N) mg/k 12 0 0% 0.0141 0.068 <« 0.000914 0482 o 0.00268 0.075 2009-10-23  2012-07-05 0882 «
2_121 MW-7 & MW-24 DM Nitrogen, Nitrate (as N) mg/l 36 1 3% 0.00154 0.000 1 -0.0138 0.055 0.00210 0414 o 2019-09-20  2020-10-13 0513 «
2_122 MW-7 & MW-24 DM Nitrogen, Nitrite (as N) mg/L 36 35 97% -0.0000602 0.000 | -0.0000256 0.000 | 0.0000569 0.146 2013-05-14  2021-03-30 0879
2_127 MW-7 & MW-24 DM Selenium mg/L 36 4 1% -0.00000431 0.003 | 0.00000159 0.048 -0.000000308 0492 o 2011-05-28  2016-05-03 0.381
2_128 MW-7 & MW-24 DM Silver mg/L 36 36 100% 0.000000645 0.158 -0.00000367 0.103 0.000000445 0.850 2017-08-10  2020-06-10 0340 «
2_129 MW-7 & MW-24 DM Sodium mg/k 35 0 0% -0.00680 0.076 0.0461 0244 o -0.0306 0.581 2019-10-07  2021-07-16 0.163 <

(Table continues on next page)



Table 11: Trend Tests: Piecewise Linear-Linear-Linear (continued)

Valmont SP
Upgradient Wells MW-7 and MW-24 as of October 2022

Line 1 Line 2 Line 3
ID Well Constituent Type  Constituent Unit n No. NDs % NDs Slope  p-Value  Trend Slope  p-Value  Trend Slope  p-Value Trend Break1 Break 2 R-Squared  Overall Trend
2_130 MW-7 &MW-24 DM Sulfate (as SO4) mg/lL 34 0 0% -0.0946 0557 0.00190 0569 -0.175 0422 o 2009-10-21  2022-06-14 0.096 <«
2.132 MW-7&MW-24 DM Total Dissolved Solids mglL 35 O 0% -0.108 0.045 0.0518 0.151 -0.0128 0459 o 2012-02-21  2016-05-03 0233
2.133 MW-7&MW-24 DM Total Suspended Solids mg/L 36 20 56% 0.00225 0.886 0.437 0.016 < -0.721 0.398 2020-03-26  2021-10-14 0.401 o




Attachment 8
Detection Monitoring UPL Table



Valmont State Program W-7 & W-24 (pooled) as of October 14, 2022
UPLs for Detection Monitoring

State i
Program Constituent % NDs Recommended Distribution
Group

2 101 2008-05-20 to 2022-10-12 DM Alkalinity, Total (as CaCO3) mg/L O 0% 426 Gamma 438

2 103 2008-05-20 to 2022-10-12 DM Arsenic mg/L 69% 0.0055 Nonparametric 0.00545 a, d
2_104 2008-10-14 to 2022-10-12 DM Barium mg/L 35 O 0% 0.14 Nonparametric 0.14

2 105 2015-05-12 to 2022-10-12 DM Beryllium mg/lL 22 17 77% 0.0013 Nonparametric 0.0005 a

2 106 2008-10-14 to 2022-10-12 DM Boron mg/L 35 1 3% 0.5 Gamma 0.48 d

2 107 2008-05-20 to 2022-10-12 DM Cadmium mg/L 36 30 83% 0.0020 Nonparametric 0.0020 a, d
2_108 2008-05-20 to 2022-10-12 DM Calcium mg/L 36 0 0% 68 Normal 67

2 109 2008-05-20 to 2022-10-12 DM Chiloride (as ClI) mg/L 35 0 0% 93 Nonparametric 93

2 110 2008-05-20 to 2022-10-12 DM Chromium, Total mg/lL 36 27 75% 0.0068 Nonparametric 0.007 a, d
2_113 2008-05-20 to 2022-10-12 DM Hardness (as CACO3) mg/L 36 0 0% 340 Normal 332
2_114 2008-05-20 to 2022-10-12 DM Iron mg/L 35 9 25% 5 Nonparametric 5.0

2 115 2008-05-20 to 2022-10-12 DM Lead mg/L 36 20 56% 0.019 Nonparametric 0.019 a
2_117 2008-05-20 to 2022-10-12 DM Magnesium mg/L 36 0 0% 45 Nonparametric 45

2 120 2009-05-19 to 2014-10-07 DM Nitrate + Nitrite (as N) mg/L 12 0 0% 5.3 Nonparametric 5.3
2_121 2008-05-20 to 2022-10-12 DM Nitrogen, Nitrate (as N) mg/L 36 1 3% 8.470 Normal 9.472

2 122 2008-05-20 to 2022-10-12 DM Nitrogen, Nitrite (as N) mg/lL 36 35 97% 0.0 Nonparametric 0.041 a, c,d
2_123 2020-05-12 to 2022-10-12 DM Potassium mg/L 12 0 0% 5.8200 Nonparametric 5.8200

2 127 2008-05-20 to 2022-10-12 DM Selenium mg/L 36 4 11% 0.0 Lognormal 0.008

2 128 2008-05-20 to 2022-10-12 DM Silver mg/L 36 36 100% Nonparametric 0.010 a, b, c
2 129 2008-10-14 to 2022-10-12 DM Sodium mg/L 35 0 0% 180 Gamma 191
2_130 2008-10-14 to 2022-10-12 DM Sulfate (as SO4) mg/L 34 0 0% 180 Nonparametric 180

2 132 2008-10-14 to 2022-10-12 DM Total Dissolved Solids mg/L 35 0 0% 740 Nonparametric 740
2_133 2008-05-20 to 2022-10-12 DM Total Suspended Solids mg/lL 36 20 56% 543 Nonparametric 543 a
Notes

a: Nonparametric methods were used since the percent below MDL is greater than 50%.

b: Constituent is 100% non-detects so the maximum detection limit is chosen as the BTV. Double
c: Maximum detected value was chosen as the UPL as the number of detects is less than 4.

d: Sample contains MDLs that are greater than the maximum detect value.



Attachment 9

Assessment Monitoring UPL Table



Valmont State Program W-7 & W-24 (pooled) as of October 14, 2022
UPLs for Assessment Monitoring

State
n“ Program Constituent Mlﬁ % NDs| Maximum Detect | Recommended Distribution UPL
Group

1.102 2019-05-28 to 2022-10-12 AM Antimony mg/L 14 100% Nonparametric 0.0050 a, b, c
1111 2019-05-28 to 2022-10-12 AM Cobalt mg/L 5 36% 0.0025 Gamma 0.0020

1_112 2019-05-28 to 2022-10-12 AM Fluoride mg/L 14 0 0% 0.66 Gamma 0.83

1116 2019-05-28 to 2022-10-12 AM Lithium mg/L 14 0 0% 0.051 Gamma 0.053

1118 2019-05-28 to 2022-10-12 AM Mercury mg/L 14 14 100% Nonparametric 0.00020 a, b, c
1119 2019-05-28 to 2022-10-12 AM Molybdenum mg/L 14 0 0% 0.011 Nonparametric 0.011

1_124 2019-05-28 to 2022-10-12 AM Radium-226 pCilL 14 0 0% 1.3 Lognormal 1.5

1.125 2019-05-28 to 2022-10-12 AM Radium-226+228 pCi/L 14 0 0% 4.5 Gamma 5.9

1126 2019-05-28 to 2022-10-12 AM Radium-228 pCilL 14 0 0% 3.2 Gamma 6.3

1131 2019-05-28 to 2022-10-12 AM Thallium mg/L 14 14 100% Nonparametric 0.0010 a, b, c
Notes

a: Nonparametric methods were used since the percent below MDL is greater than 50%.

b: Constituent is 100% non-detects so the maximum detection limit is chosen as the BTV. Double Quantification Rule (DQR) is recommended for determining if an exceeda
c: Maximum detected value was chosen as the UPL as the number of detects is less than 4.

d: Sample contains MDLs that are greater than the maximum detect value.



Attachment 10
Unfiltered UTLs



Valmont State Program W-7 & W-24 (pooled) as of October 14, 2022

KMUTL [ MLEUTL | _UTL | ROS Un. KM UTL | MLE UTL ROS Un. KM UTL | MLE UTL Rank bised UTL | Normal | Lnnnrmal [ Gamma |_Nonparametric

1_102 2018-05-28 10 2022-10-12. 14 0.00500 Notpsraiei 0.00500 3, b, ¢
12111 2018.05-28 10 2022-10-12 s 5 0 35114 000215 000248 000310 000221 000304 000215 000277 000254 000230 0.00278 000215 000254 000254 0.00254 0.43428134 Gamm; Lognor Gannr 0.00215
12112 2018-05-28 10 2022-10-12 pr Fivoride mglL e @ osi0 0.900 0870 0660 0810 0900 0870 0,660 0,660 0,660 0.209165897 Gamma; Lngncmm\ Normal = 0870
12116 2019.0528102022-10-12  AM Lithium mgl 14 0 o 11 0.0534 0.0546. 00543 00510 0.0534 00546 00543 00510 00810 00510 0.111894262 Gamma; Lognormal; Normal Gamma 00543
12118 2019.0528102022-10-12  AM Mercury. mgl 14 14 1 1 0.000200 Nonparametric: 0,000200 3, b, ¢
12119 2019.0528102022-10-12  AM Molybdenum  mglL 14 0 ] 14 00124 00169 00150 00110 00124 00169 00150 00110 00110 00110 0.49746711 Nonparametric Nonparametric: 0110
12124 2019.0528102022-10-12  AM Radum226  pCiL 14 0 0 1 132 181 155 130 132 181 185 130 130 130 0.712633743 Lognormal Lognormal 181
10125 2019.0528102022-10-12  AM Radium-226+220pCilL. 14 0 0 14 467 005 680 450 467 095 680 450 450 450 0827949371 Gamma; Lognormal; Normal Gamma 680
12126 2019-0528102022-10-12  AM Radum228  pCIL 14 0 [ 14 380 187 741 320 380 187 741 320 320 320 1258228868 Gamma; Lognormal; Normal Gamma 7.41
12131 2019.0528102022-10-12  AM Thallium mgl 14 14 1 1 000100 Nopararsiis OO0 SIHG
27101 2008-05-2010 2022-10-12 DM Alkal % 0 0 2 42 432 430 426 424 4 430 426 426 426 0.120012239 Gamma; Lognormal; Normal Gann
27103 2008-05-2010 2022-10-12 DM 36 25 069444 16 000406 000506 000592 000425 000734 000409 0.00637 00500 000456  0.00584 000409 00500 0.0500 0.00545 0875673684 Gamm; Lognormal; Normal N a0%0 ad
27104 2008-05-2010 2022-10-12 DM ® 0 23 0.0893 0.0048 0.0002 0137 00893 00848 00902 0.137 0.137 0137 0507399984 Nonparametric: Nonparametric: 0137
27105 2015-05-12102022-10-12 DM 2 17 orm2m 9 0000810 000128 0000716 0.00346 0000701 0.00269 000134 000105 0.00209 0.000701 000134 000134 0.00134 0815223542 Gamm; Lognormal Nonparametric: 0.00134 2
27106 2008-05-2010 2022-10-12 DM 6 1 002778 25 0700 0705 067 0672 0675 0669 0666 0,669 121 0703 0674 0668 121 121 121 0.344511897 Lognormal Lognormal 0674
27107 2008-05-2010 2022-10-12 DM 8 B oo 7 000170 000254 000161 0.00359 000163 0.00330 000500 000212 0.00260 000163 000500 0.00500 0.00200 0449291984 Lognormal; Normal Nonparametric: 0.00500 3, d
27108 2008-05-2010 2022-10-12 DM ® 0 21 659 698 686 682 659 698 686 682 682 682 0.171331938 Normal Normal 659
27109 2008-05-2010 2022-10-12 DM Chioride (as CI) mglL ® 0 o 27 12 12 114 200 122 112 114 200 200 200 0312052048 Nonparametric: Nonparametric: 200
27110 2008-05-2010 2022-10-12 DM Chromium, TotalmglL 36 27 075 2 000419 000526 000521 000397 000539 000398 0.00528 00250 000473 000485 000398 00250 0.0250 0.00677 0670311499 Gamma; Lognormal; Normal Nonparametric 002508,
27113 2008-05-2010 2022-10-12 DM Hardness (as C/mglL 36 0 0 19 3% 244 338 340 36 244 338 340 340 340 0.172241208 Normal Normal 36
20114 2008-05-20102022-10-12 DM Iron mgl 36 o 025 2 5.85 6.35 132 845 130 646 849 122 610 15 648 122 122 122 1.659005811 Lognormal Nonparametric: 122
27115 2008-05-20102022-10-12 DM Lead 36 20 055556 2 000858 00117 00171 00178 00198 00125 00153 00187 00107 00183 00125 o127 00187 1.324031316 Gamma; Lognormal Nonparametric: 00187 a
27117 2008-05-20102022-10-12 DM Magnesium  mglL 36 0 [ 18 307 a19 a2 a6 307 a9 412 446 446 123844838 Noarsreti Nonparametric: 446
20120 2009-05-1910 2014-10-07 DM Nitrate +Nitite (mglL 12 0 0 12 530 550 5.30 530 Nonparametric: 530
20121 2008-05-20102022-10-12 DM Nitrogen, Nitrate mg/lL 36 1 002778 £ 208 a17 220 230 144 145 847 013 25 144 847 847 847 0863382907 Nomal Normal 013
20122 2008-05-20102022-10-12 DM Nitrogen, Nitrite mglL 36 35 087222 4 0.200 00410 Nonparametric: 00410 3,¢,d
20123 2020-05-12102022-10-12 DM Potassium 2 0 [ 10 569 573 572 58 569 573 572 582 5.82 582 0147667909 Nonparametric: Nonparametric: 582
20127 2008-05-20102022-10-12 DM Selenium mglL 3 4 041111 2 000561 000564 000696 000709 000705 000638 0.00846 000845 000600 000562 0.00703 000842 000800 0.00600 0.00600 0.542358538 Lognormal Lognormal 000703
20128 2008-05-20102022-10-12 DM Silver mgl 36 36 1 6 00100 Nonparametric: 00100 3,b,¢
20129 2008-05-20102022-10-12 DM Sodium mgl 36 0 0 2 219 217 216 314 219 217 216 314 314 314 0.208056281 Nonparametric: Nonparametric: 314
27130 2008-05-20102022-10-12 DM Suffate (as SO4mgl. 36 0 0 29 404 201 322 780 404 201 322 780 780 780 0448454874 Nonparametric: Nonparametric: 780
27132 2008-05-20102022-10-12 DM Total Dissolved {mglL 36 0 0 28 843 812 819 1,181 843 812 819 1,181 1,181 1,181 0.14445052 Nonparametric Nonparametric: 1,181
27133 2008-05-2010 2022-10-12 DM Total SuspendecmglL 36 20 055556 15 202 367 632 208 527 207 a49 543 320 455 207 543 543 543 1498885018 Gamma; Lognormal Nonparametric s43a
Naten

the p is graterthan 50%
o Consont i BTV. Double Q d

€ Mainun i Yoo wes chosan s UTL s the ot o v o han .




Attachment 11
Filtered UTLs



Valmont State Program W-7 & W-24 (pooled) as of October 14, 2022

KMUTL [ MLEUTL | _UTL | ROS Un. KM UTL | MLE UTL ROS Un. KM UTL | MLE UTL Rank bised UTL | Normal | Lnnnrmal [ Gamma |_Nonparametric

1_102 2018-05-28 10 2022-10-12. 14 0.00500 Notpsraiei 0.00500 3, b, ¢
12111 2018.05-28 10 2022-10-12 s 5 0 35114 000215 000248 000310 000221 000304 000215 000277 000254 000230 0.00278 000215 000254 000254 0.00254 0.43428134 Gamm; Lognor Gannr 0.00215
12112 2018-05-28 10 2022-10-12 pr Fivoride mglL e @ osi0 0.900 0870 0660 0810 0900 0870 0,660 0,660 0,660 0.209165897 Gamma; Lngncmm\ Normal = 0870
12116 2019.0528102022-10-12  AM Lithium mgl 14 0 o 11 0.0534 0.0546. 00543 00510 0.0534 00546 00543 00510 00810 00510 0.111894262 Gamma; Lognormal; Normal Gamma 00543
12118 2019.0528102022-10-12  AM Mercury. mgl 14 14 1 1 0.000200 Nonparametric: 0,000200 3, b, ¢
12119 2019.0528102022-10-12  AM Molybdenum  mglL 14 0 ] 14 00124 00169 00150 00110 00124 00169 00150 00110 00110 00110 0.49746711 Nonparametric Nonparametric: 0110
12124 2019.0528102022-10-12  AM Radum226  pCiL 14 0 0 1 132 181 155 130 132 181 185 130 130 130 0.712633743 Lognormal Lognormal 181
10125 2019.0528102022-10-12  AM Radium-226+220pCilL. 14 0 0 14 467 005 680 450 467 095 680 450 450 450 0827949371 Gamma; Lognormal; Normal Gamma 680
12126 2019-0528102022-10-12  AM Radum228  pCIL 14 0 [ 14 380 187 741 320 380 187 741 320 320 320 1258228868 Gamma; Lognormal; Normal Gamma 7.41
12131 2019.0528102022-10-12  AM Thallium mgl 14 14 1 1 000100 Nopararsiis OO0 SIHG
27101 2008-05-2010 2022-10-12 DM Alkal % 0 0 2 42 432 430 426 424 4 430 426 426 426 0.120012239 Gamma; Lognormal; Normal Gann
27103 2008-05-2010 2022-10-12 DM 36 25 069444 16 000406 000506 000592 000425 000734 000409 0.00637 00500 000456  0.00584 000409 00500 0.0500 0.00545 0875673684 Gamm; Lognormal; Normal N a0%0 ad
27104 2008-05-2010 2022-10-12 DM ® 0 23 0.0893 0.0048 0.0002 0137 00893 00848 00902 0.137 0.137 0137 0507399984 Nonparametric: Nonparametric: 0137
27105 2015-05-12102022-10-12 DM 2 17 orm2m 9 0000810 000128 0000716 0.00346 0000701 0.00269 000134 000105 0.00209 0.000701 000134 000134 0.00134 0815223542 Gamm; Lognormal Nonparametric: 0.00134 2
27106 2008-05-2010 2022-10-12 DM 6 1 002778 25 0700 0705 067 0672 0675 0669 0666 0,669 121 0703 0674 0668 121 121 121 0.344511897 Lognormal Lognormal 0674
27107 2008-05-2010 2022-10-12 DM 8 B oo 7 000170 000254 000161 0.00359 000163 0.00330 000500 000212 0.00260 000163 000500 0.00500 0.00200 0449291984 Lognormal; Normal Nonparametric: 0.00500 3, d
27108 2008-05-2010 2022-10-12 DM ® 0 21 659 698 686 682 659 698 686 682 682 682 0.171331938 Normal Normal 659
27109 2008-05-2010 2022-10-12 DM Chioride (as CI) mglL ® 0 o 27 12 12 114 200 122 112 114 200 200 200 0312052048 Nonparametric: Nonparametric: 200
27110 2008-05-2010 2022-10-12 DM Chromium, TotalmglL 36 27 075 2 000419 000526 000521 000397 000539 000398 0.00528 00250 000473 000485 000398 00250 0.0250 0.00677 0670311499 Gamma; Lognormal; Normal Nonparametric 002508,
27113 2008-05-2010 2022-10-12 DM Hardness (as C/mglL 36 0 0 19 3% 244 338 340 36 244 338 340 340 340 0.172241208 Normal Normal 36
20114 2008-05-20102022-10-12 DM Iron mgl 36 o 025 2 5.85 6.35 132 845 130 646 849 122 610 15 648 122 122 122 1.659005811 Lognormal Nonparametric: 122
27115 2008-05-20102022-10-12 DM Lead 36 20 055556 2 000858 00117 00171 00178 00198 00125 00153 00187 00107 00183 00125 o127 00187 1.324031316 Gamma; Lognormal Nonparametric: 00187 a
27117 2008-05-20102022-10-12 DM Magnesium  mglL 36 0 [ 18 307 a19 a2 a6 307 a9 412 446 446 123844838 Noarsreti Nonparametric: 446
20120 2009-05-1910 2014-10-07 DM Nitrate +Nitite (mglL 12 0 0 12 530 550 5.30 530 Nonparametric: 530
20121 2008-05-20102022-10-12 DM Nitrogen, Nitrate mg/lL 36 1 002778 £ 208 a17 220 230 144 145 847 013 25 144 847 847 847 0863382907 Nomal Normal 013
20122 2008-05-20102022-10-12 DM Nitrogen, Nitrite mglL 36 35 087222 4 0.200 00410 Nonparametric: 00410 3,¢,d
20123 2020-05-12102022-10-12 DM Potassium 2 0 [ 10 569 573 572 58 569 573 572 582 5.82 582 0147667909 Nonparametric: Nonparametric: 582
20127 2008-05-20102022-10-12 DM Selenium mglL 3 4 041111 2 000561 000564 000696 000709 000705 000638 0.00846 000845 000600 000562 0.00703 000842 000800 0.00600 0.00600 0.542358538 Lognormal Lognormal 000703
20128 2008-05-20102022-10-12 DM Silver mgl 36 36 1 6 00100 Nonparametric: 00100 3,b,¢
20129 2008-05-20102022-10-12 DM Sodium mgl 36 0 0 2 219 217 216 314 219 217 216 314 314 314 0.208056281 Nonparametric: Nonparametric: 314
27130 2008-05-20102022-10-12 DM Suffate (as SO4mgl. 36 0 0 29 404 201 322 780 404 201 322 780 780 780 0448454874 Nonparametric: Nonparametric: 780
27132 2008-05-20102022-10-12 DM Total Dissolved {mglL 36 0 0 28 843 812 819 1,181 843 812 819 1,181 1,181 1,181 0.14445052 Nonparametric Nonparametric: 1,181
27133 2008-05-2010 2022-10-12 DM Total SuspendecmglL 36 20 055556 15 202 367 632 208 527 207 a49 543 320 455 207 543 543 543 1498885018 Gamma; Lognormal Nonparametric s43a
Naten

the p is graterthan 50%
o Consont i BTV. Double Q d

€ Mainun i Yoo wes chosan s UTL s the ot o v o han .




Appendix D-1
Geologic Cross Sections
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W-E Section through MW-7, Looking North
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W-E Section through MW-8, Looking North
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N-S Section through Cell Q, Looking East
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N-S Section through MW-2, Looking East
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VB-MW-1 and VB-MW-4 logged and water
levels measured by previous investigators.

MW-38A is screened 175-200’ depth and did
not produce a reliable water level
measurement.

MW-39A is screened 15-25 depth and did not
produce a reliable water level measurement.

Logged Lithology

Screened Interval



Appendix D-2
Cell D Landfill Ash/Groundwater Contact
Evaluation



Memo

Date: Thursday, November 09, 2023
To: Jennifer McCarter, Xcel Energy

From: Matt Rohr, HDR, Inc.

Valmont Station Landfill

Subject: Cell D Landfill Ash/Groundwater Contact Evaluation

The U.S. Environmental Protection Agency’s (EPA’s) final Coal Combustion Residuals (CCR) Rule
establishes a comprehensive set of requirements for the management and disposal of CCR (or
coal ash) in landfills and surface impoundments by electric utilities. Valmont Station, located in
Boulder, Colorado, has three CCR units subject to the CCR Rule: the ash landfill and two former
bottom ash impoundments. PSCo completed an assessment of corrective measures for the landfill
and is continuing a more detailed evaluation of select corrective measures in anticipation of an
upcoming remedy selection.

One of the proposed remedies that will be selected by PSCo for Valmont Landfill is source removal
of the landfill ash. Through an agreement with Charah LLC (Contractor), PSCo plans to
permanently close the majority of cells at the landfill by removing the ash. Charah anticipates
beginning to excavate the coal ash from the landfill in early 2025 for processing and sale into the
local ready-mix concrete market. This will result in complete CCR removal from landfill cells A, B, C
and Q (Figure 1). Based on previous field studies, the Contractor anticipates that approximately
15% of the total material in those cells will not be suitable for processing and beneficial use (ie.
‘reject’ material). The rejected material will be placed in Cell D in accordance with the landfill’s
Engineering Design and Operating Plan (EDOP) approved by Colorado Public Health and
Environment (CDPHE). The ash currently located in Cell D and the rejected material will remain in
place and a final cover system will be designed and installed in accordance with 40 CFR
257.102(d) of the CCR Rule. Because Cell D of the landfill is proposed to remain in place with a
final cover system, the objective of this memorandum is to document the evaluation completed to
assess the potential for ash to be in contact with groundwater under Cell D. As a result of that
evaluation, PSCo found that groundwater is not in contact with Cell D ash based on 2022-2023
groundwater measurements.

PSCo completed the following tasks for the evaluation:

e 15 borings drilled through Cell D of the landfill to establish the ash bottom and log any wet
ash conditions

¢ Updated the 3-dimensional geologic model with the confirmed cell D ash bottom elevations

e Compared ash bottom to the observed groundwater surface

e Reviewed the boring logs for wet ash conditions

e Reviewed historic groundwater elevations in the vicinity of Cell D



¢ |Installed additional piezometer adjacent to existing MW-2 on the southern perimeter of Cell

Figure 1. Valmont Landfill. Complete ash removal will occur from cells A, B, C, and Q. Cell D
will remain in place with a final cover system.

Boring Completion

In June 2021, five borings were drilled in Cell D, identified as D-1 through D-5, shown on Figure 2.
In October 2022, an additional ten borings were drilled in Cell D, identified as D-6 through D-15,
also shown on Figure 2. Review of available as-built maps of Cell D identified some discrepancy in
the ash bottom elevation in a few locations between different engineering maps. Therefore, the
purpose of the borings was to confirm the bottom of ash elevations and identify ash moisture
condition. The borings were drilled via sonic rig in June 2021 and via hollow-stem auger during
October 2022. The borings were drilled to the bottom of the ash, as confirmed by drilling at least a
couple of feet into the native material below the landfill. The borings were backfilled with bentonite.

The boring logs are attached as Appendix A. The drilling locations were focused in the area of the
landfill cell where the as-built engineering design drawings appeared to conflict between maps,
which also coincided with the lowest elevation area of the landfill and therefore was an appropriate
area to drill more borings.

The focus of the drilling was to identify the lowest ash elevation with the intent of comparing the
ash placement relative to the groundwater, as described in a later section. All but one of the
borings identified the lowest ash elevation to be approximately 5,260 feet amsl or higher. One
boring, D-6, identified a localized area with a lower ash bottom elevation of 5,258 feet amsl.



5258.0 5261.2 5279.9

5259.6 5265.2
5261.6
5273.8 5266.5 5259.7
5260.1
5265.8 5264.1
5273.3
5280.5 No ash

Figure 2. Valmont Landfill Cell D boring locations with bottom of ash elevations, monitoring wells in the vicinity around Cell
D, and cross section lines.



Geologic Model Update

The boring data was reviewed and input into the existing 3-D Leapfrog Geologic Model for the
site. With updated bottom ash elevations for Cell D, the geologic model was updated. Figure 3
displays a cross section through Cell D exported from the geologic model. The different colors
of the model represent different lithologies, and the grey material represents the ash of Cell D.
As described above, the lowest ash elevation for the majority of the cell is 5,260 and higher
elevation.

A groundwater surface was developed from the October 2022 sample event. PZ-1 drilled in
November 2022 and its February 2023 water level date was also included. The groundwater
surface was mapped from water elevations observed at wells that surround the Cell D, including
well locations displayed on Figure 2: MW-2, MW-5, MW-13, MW-22, MW-24, and MW-27. This
2022/2023 surface was input into the geologic model for comparison to the Cell D ash bottom in
3-D. The 2022-2023 groundwater surface was well below the bottom of ash in Cell D. The
minimum vertical distance between Cell D ash and this groundwater surface was 6.6 feet of
separation. This separation is displayed on the Figure 3 cross section (displayed as the light-
blue water surface). The water table at this point in time is between 6.6 and 28 feet beneath the
bottom of ash at the 15 borings in Cell D. This finding is consistent with the dry ash conditions
observed in the bottom of all but one of the ash borings. The next section describes the review
of the log ash moisture conditions.



Figure 3. Cross section A-A’ through Landfill Cell D (groundwater surface mapped from
water level observations from 2018/2019 and 2022/2023)

Note: exported from the 3-D Leapfrog Geologic Model. The cross section runs east-west and faces north. Boring
locations are displayed, along with lithology.

Reviewed Boring Logs for Wet Ash Conditions

Seven ash borings (out of 15) from Cell D had one limited interval of “wet” ash logged during
drilling. The boring intervals with “wet” ash logged are shown in Table 1. The presence of dry
material below the wet ash interval would not be expected if the ash were wet from contact with
groundwater. Therefore, in addition to the wet ash interval, Table 1 shows the interval logged
below the wet ash. The wet ash intervals were all found to be at elevations above the water
table and therefore are not associated with groundwater. In addition, these wet ash “pockets”
are in each case isolated horizontally (nearby borings did not also have wet ash at similar
elevations) and isolated vertically (dry conditions were noted below the wet ash, except for
boring D-14 where “dry to wet” ash exists above wet clay). Because the isolated pockets of
“‘wet” ash are vertically separated from the water table they likely represent isolated and
perched pockets of infiltrated stormwater that are not connected to the groundwater beneath the
landfill. Based on the visual evaluation of the moisture content in combination with the limited
extent, these pockets do not have sufficient pore water to allow for the pore water to be
extracted by pumping. There is limited potential for the water in these “pockets” to move



vertically and intercept the groundwater because the isolated pockets are of limited volume and
would have to migrate vertically through low permeability ash and/or clay to reach the water
table.

Table 1. Ash boring logs with wet ash intervals
Notes regarding
interpretation of
T Depth Interval* Moisture Note on Material potential for
Log groundwater to
be the cause of
the moisture
D-1 15-19 wet ash Dry conditions
19-40 dry clay below wet
D-5 20-22.5 wet ash Dry conditions
22.5-30 dry clay below wet
D-7 34-36 wet ash Dry conditions
36-39 dry clay below wet
D-8 18-26 wet ash Dry conditions
26-34 dry ash below wet
D-10 22-33 wet ash Dry conditions
33-42 dry ash below wet
23.38 wet ash Only bori.n.g with
wet conditions at
D-14
38-44 wet clay the botto.m of the
boring
D-15 11-20 wet ash Dry conditions
20-27 dry ash below wet

*Only wet ash intervals included from boring logs along with the logged interval below the wet ash.

Historic Groundwater Elevations in the Vicinity of Cell D

While the evaluation found that groundwater is not in contact with Cell D ash based on 2022-
2023 groundwater measurements, PSCo also reviewed available historic groundwater
fluctuations. Figure 4 displays all groundwater elevation data over time for wells in the vicinity of
Cell D. A review of the historic fluctuation measured in well MW-2, the closest well to Cell D and
located on the southern edge of Cell D, shows groundwater elevation in MW-2 appeared to rise
in 2018 and again in spring 2021. Historic groundwater elevation fluctuations in the vicinity of
the cell were reviewed and groundwater in one well (MW-2 - deep well) near Cell D was higher
than the ash bottom only 2 times in 20 years. Adding together the number of groundwater level
measurements from the wells closest to the Cell D (MW-2, MW-5, MW-24, and MW-27), only
6.9 percent of the measured dates had levels above the lowest measured ash elevation at one
borehole (D-6). As described below in the Summary, while historic fluctuations were reviewed,
this is not necessarily an indication of the future. PSCo intends to remove the ash from the other



landfill cells, which will lower the topography around Cell D and the water table is anticipated to
decline as a result.

Using the 2018 data from MW-2 and wells surrounding Cell D (that were installed and had data
in 2018), another groundwater surface was created for 2018/2019 and added to the 3-D
geologic model. The 2018/2019 groundwater surface is displayed in the Figure 3 cross section
(dark blue line) and illustrates a lack of separation between ash and the groundwater surface.
Another cross-section view is provided in Figure 5 (the cross-section location is shown in
Figure 2).

While this could be interpreted as potential for ash in contact with groundwater, this is not likely
the case for the reasons discussed below. Monitoring well MW-2 is screened deep in the
bedrock, approximately 105 feet below the surface in the Pierre Shale, as displayed in the B-B’
cross section in Figure 5. Well MW-2 is an older well, installed in 2002, and according to the
boring log and well installation report, the subsurface appeared dry throughout the full boring
depth during drilling to 105 feet and the well screen depth (90-105 feet below surface) was
chosen based on a more regional potential water table. All of the recent core drilling at Valmont
has increased the understanding of the weathered shale, shale, and groundwater. The
weathered shale presents as dry during drilling but typically produces groundwater post-drilling
when left open. Therefore, in October 2022 PSCo installed piezometer PZ-1 adjacent to MW-2
at a shallower depth, completed in the weathered shale unit below the landfill to compare
measured groundwater levels between the weathered shale (PZ-1) and shale (MW-2). The
piezometer location adjacent to MW-2 is displayed in Figure 2 and the depth, as compared to
well MW-2, is displayed in cross section B-B’ in Figure 5. The groundwater elevation measured
in PZ-1 is at least 3 feet lower than in well MW-2 (Figure 4). Wells screened across the water
table or with screens close to the water table have a more accurate measurement of the
groundwater elevation than wells that are much deeper than the water table. Because the PZ-1
screen is shallower and closer to the bottom of the ash and closer to the water table than the
MW-2 screen, the PZ-1 data is a better representation of the uppermost water table elevations
under the landfill (Figure 5). The observed water level in MW-2 likely reflects the hydraulic head
at the deeper screened interval in this well, resulting in an artificially high water level that is not
likely representative of the weathered shale. Using the relationship of observed water levels
between PZ-1 and MW-2 in 2023, if PZ-1 had been present in 2018, it would likely have
reflected a lower groundwater elevation in 2018 (e.g., from a hypothetical PZ-1 in 2018), and
potentially separation between the bottom of ash and the water table in the weathered shale.



Figure 4. Hydrograph for wells and piezometers in the vicinity of Cell D
(with rainfall in inches per month and the average and lowest bottom of ash elevations)



Figure 5. Cross section B-B’ through Landfill Cell D showing the screened intervals of
MW-2 and PZ-1 (groundwater surface mapped from water level observations from
2018/2019 and 2022/2023)

Summary

The following are a summary of the actions and observations from the Cell D ash/groundwater
investigation:
» 15 borings were drilled through the landfill to establish the ash bottom and log any wet

ash conditions.
« The 3-D geologic model was updated to reflect more accurate Cell D landfill bottom

elevations.
« The ash bottom was compared to the recent (2022/2023) observed groundwater

surface, and groundwater is not in contact with Cell D ash (>6.6 feet below Cell D).



» The boring logs were reviewed to evaluate any logged intervals of wet ash. Intervals of
wet ash were determined to be isolated pockets.

+ Historic groundwater elevation fluctuations in the vicinity of the cell were reviewed and
groundwater in one well (MW-2 - deep well) near Cell D was higher than the ash bottom
only 2 times in 20 years. PZ-1 was installed in 2022 at a shallower depth in the
weathered shale, which is more representative of groundwater conditions under the
landfill. PZ-1 will continue to be monitored at the landfill in the future.

PSCo intends to remove the ash from the other landfill cells, which will change (lower) the
topography around Cell D. Following ash removal operations, PSCo will cap and cover Cell
D. This ash removal from all other cells will change the groundwater surface under the entire
landfill footprint and the water table is anticipated to decline as a result. Given the existing
condition under the landfill with separation between the ash and groundwater, and the
anticipated water table decline, PSCo will continue to monitor groundwater around Cell D
using all of the wells and PZ-1 and will implement an adaptive management approach. If
groundwater levels rise and there is potential for contact with ash, PSCo will initiate remedial
planning activities, which will include an evaluation of potential remedial alternatives
followed by selection and implementation.
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APPENDIX A

BORING LOGS



HDR, Inc.

5405 Data Court

Ann Arbor, M 48108
Telephone: 734-761-9130

CLIENT _Xcel Energy

PROJECT NUMBER _10227700

DATE STARTED _06/05/21 COMPLETED _06/05/21

DRILLING CONTRACTOR _Cascade

DRILLING METHOD _Sonic

D-1

PAGE 1 OF 1
PROJECT NAME Valmont Station
PROJECT LOCATION Boulder, CO
LOCATION 1253236.399 N 3082945.083 E
GROUND ELEVATION 5300 ft HOLE DIAMETER 4

GROUND WATER LEVELS:

LOGGED BY _E. Munoz CHECKED BY Y/  6/5/2021 _Perched water in ash 15.00 ft / Elev 5285.00 ft
NOTES
g 14 i w S e)
= Fuol ) = 2 = ?a |z o
aE| W2 | ¥ (952 | Q|20 MATERIAL DESCRIPTION
a a5 | Q| @g=> | @ |x-
=4 O oz =EG)
< w ~
n 14
0
SANDY SILT (ML), very dark gray to brownish olive, soft to medium stiff, low plasticity,
B 7 dry, clayey at 5-7ft bgs (Bottom Ash Fill)
S ML
— Q
z
| 1 g | 100
(%]
10 L o _ ______ - .
SILT (ML), black, stiff, non plastic, dry, (Fly Ash)
— S
% 100 ML
§ 7] 0]
15 L] %0 _ Y
SILT (ML), black, stiff, non plastic, wet, (Fly Ash)
B - ML
B _ L ®o __ _
20 Q LEAN CLAY (CL), light olive brown, stiff, medium plasticity, dry, laminated, relict shale
% 100 structure (Residuum)
B _ (%]
25
— Q
z
| 1 g | 100
%]
[ 30 ] CL
Q
B . z
5 0
B - ]
35
Q
B . z
g | 100
B - (%]
40 40.0

Bottom of borehole at 40.0 feet.




HDR, Inc.
5405 Data Court

D-2

Ann Arbor, M 48108 PAGE 1 OF 1
Telephone: 734-761-9130
CLIENT _Xcel Energy PROJECT NAME Valmont Station
PROJECT NUMBER _10227700 PROJECT LOCATION _Boulder, CO
DATE STARTED _06/05/21 COMPLETED _06/05/21 LOCATION _1253433.61 N 3083231.205 E
DRILLING CONTRACTOR _Cascade GROUND ELEVATION 5286 ft HOLE DIAMETER 4
DRILLING METHOD _Sonic GROUND WATER LEVELS:
LOGGED BY _E. Munoz CHECKED BY
NOTES
g 14 i w e
= Fuol ) = 2 212 |
aE| Y = > | 9 % 2| 9|20 MATERIAL DESCRIPTION
wl = - 0w |<5
=4 O oz =EG)
< L ~
n 14
0
SILTY LEAN CLAY (CL), black, medium stiff, low plasticity, moist, sand to gravel sized
B 7] pieces of melt glass and unburned coal (Bottom Ash)
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10 LEAN CLAY (CL), dark yellowish brown, medium stiff, low plasticity, moist, some
gravel sized pieces of melt glass and unburned coal (Bottom Ash)
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- B SILT (ML), dark gray, soft, non plastic, dry, trace gravel sized melt glass, coal, and
15 ML alluvium (Fly Ash)
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- B SILTY LEAN CLAY (CL), black, soft to medium stiff, low plasticity, dry to moist, some
| | ) sand and gravel sized melt glass and unburned coal (Fly Ash)
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B . Q LEAN CLAY (CL), black to dark grayish brown, medium stiff to stiff, low plasticity,
| % 100 moist, some sand and gravel (Ash)
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SILTY LEAN CLAY (CL), dark gray with brownish olive, medium stiff, low plasticity,
B T moist, mottled, trace sand and gravel sized pieces of melt glass and unburned coal
B _ o (Bottom Ash)
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- B 8 LEAN CLAY (CL), light olive brown, stiff, low plasticity, dry, laminated, with relict shale
B B CL structure (Residuum)
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Bottom of borehole at 40.0 feet.
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DRILLING CONTRACTOR _Cascade GROUND ELEVATION 5288 ft HOLE DIAMETER 4
DRILLING METHOD _Sonic GROUND WATER LEVELS:
LOGGED BY _E. Munoz CHECKED BY
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LEAN CLAY (CL), black and brownish olive, stiff, low plasticity, dry, with sand and
B h gravel sized pieces of melt glass and unburned coal (Mixture of Native Clay and
B ] Bottom Ash)
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- . 8 SILTY LEAN CLAY (CL), dark gray,