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EXECUTIVE SUMMARY

This Groundwater Quality Assessment Plan (Plan) was prepared in response to elevated parameter
concentrations measured in groundwater samples from monitoring well MW-16. lowa Department of
Resources correspondence dated August 8, 2024 (Doc # 110661) specifically referenced boron
concentrations in monitoring well MW-16 as significantly exceeding the statewide standard with an
apparent increasing trend and numerous other parameter concentrations being highest at MW-16
compared to other monitoring wells in the shallow flow grouping. As summarized below and
discussed in this Plan, assessment activities have occurred over a span of approximately three
decades at this site, and an assessment with similar purpose was prepared in 2005. Also of note is
that groundwater monitoring constituents have been added to the analyte list more recently, and
elevated concentrations of the more recently added constituents have been measured, some of
them above the groundwater protection standards. The detection of a newly added parameter at an
elevated concentration should not necessarily be interpreted as a new release but more likely
represents new and previously not collected information added to a long-running historical data set.
An update and review of specific long-running historical data sets was a large part of the basis for
the recommendations developed in this Plan. More recent data, particularly the new analytes, should
at least initially be interpreted within the historical context.

The Interstate Power and Light Company Stoney Point Closed Landfill (Permit #57-SDP-11-90C)
(Landfill) ceased accepting coal ash in 1987, or approximately 38 years ago, and was closed in
1992, or approximately 33 years ago. Groundwater sampling has occurred at the Landfill since
1994. Groundwater sampling has progressed since that time with the installation of additional
monitoring wells and the expansion of the analytical parameter list, most recently in 2023 with six
new laboratory parameters and two field parameters added. Metals analyses were also changed
from dissolved to total in September 2016.

Historically, in response to elevated indicator parameter concentrations measured in groundwater
monitoring wells, primarily to the north and downgradient of the Landfill, a groundwater quality
assessment was performed in 2005 and reported in conjunction with the 2005 Annual Water Quality
Report (Doc # 60409). Chloride, sulfate, specific conductance, and magnesium were identified as
suitable indicator parameters of Landfill impact. Based on groundwater elevations and indicator
parameter concentrations, the 2005 assessment concluded that the Landfill had impacted
groundwater and postulated as to how impact migration was occurring, which is briefly summarized
as follows and is referred to in this report as the 2005 migration theory:

e Groundwater monitoring is segregated into three flow systems: shallow, intermediate
deep, and deep.

e Northward migration had occurred in the shallow flow system primarily from the
northeast corner of the Landfill.

e Northward migration had also occurred in the intermediate deep and deep flow systems
via downward flow from the southern two-thirds of the Landfill, which became upward
flow along a northerly flow path, intersecting the intermediate deep and deep monitoring
wells.

e Westward migration had occurred on the north side of the Landfill south of the creek
from the monitoring well MW-16/17/18 well cluster in all three flow systems.

Groundwater Quality Assessment Plan www.scsengineers.com
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The creek to the north of the Landfill generally provided a hydraulic barrier to migration in
all three flow systems, but particularly in the shallow and deep flow systems. Very limited
migration had possibly occurred to the north of the creek in the intermediate deep flow
system.

Nearly 20 years of groundwater sampling have occurred since the 2005 assessment. These
additional data for the four indicator parameters identified in the 2005 assessment were reviewed to
evaluate water quality changes that have occurred since the 2005 assessment. The review revealed

the following;:

Water quality has improved around the Landfill based on predominantly steady or
declining trends in the indicator parameter data sets since 2005.

The ratios of sulfate to chloride, two parameters assumed to migrate conservatively at
this site, indicate there may be other influences in addition to the Landfill affecting water

quality.

The other influences, if present, raise some questions regarding portions of the 2005
migration theory.

Based on the predominantly improving water quality since 2005 as represented by the
aforementioned indicator parameters and the anticipated benefit of collecting additional information
from the existing monitoring network for addressing groundwater migration and the questions
presented in the data with regard to water quality influences, the following are recommended:

Add the missing major geochemical parameters to the analyte lists for the groundwater
monitoring wells and leachate piezometers included in the 2025 September sampling
event.

Perform various geochemical evaluations of the full geochemical parameters list
analytical results and conduct further review of the historical data sets with added insight
derived from the geochemical evaluations.

Report findings and make recommendations for further assessment actions as part of
the 2025 Annual Water Quality Report. To allow sufficient time for the additional
geochemical evaluation and data review, we request a revised due date of March 30,
2026, for the 2025 Annual Water Quality Report.

Groundwater Quality Assessment Plan www.scsengineers.com
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1.0 INTRODUCTION
1.1 PURPOSE

The lowa Department of Natural Resources (DNR) provided review comments for the 2023 Annual
Water Quality Report (Doc # 108357) in correspondence dated August 8, 2024 (Doc # 110661). As
part of the comments, a site assessment was required based on indications of potential groundwater
impact at monitoring well MW-16. Alliant Energy (Alliant) responded to the August 8, 2024 comment
letter in correspondence dated September 20, 2024 (Doc # 110920) and suggested that in
developing the proposed site assessment activities, the 1989 version of lowa Administrative Code
(IAC) chapter 567-103 should be used as a guide and that a Groundwater Quality Assessment Plan
(Plan), generally as described in IAC 567-103.2(9)a. be prepared. The DNR approved the approach in
email correspondence dated October 11, 2024 (Doc # 111047). The due date for submittal of the
Plan was set as April 30, 2025, in email correspondence dated January 6, 2025 (Doc # 111709).
The purpose, therefore, of this Plan is to develop the activities and evaluations to be performed to
further assess groundwater quality in the vicinity of the Landfill to determine if the Landfill is a
possible source of the elevated concentrations measured in compliance monitoring wells around the
Landfill.

1.2 APPROACH

The approach used for the development of this Plan was to review and rely on past assessment data
and evaluations to inform additional assessment activities that would expand upon the extensive
amount of assessment already completed at the Landfill in order to generate a more complete
understanding of groundwater quality, influences on groundwater quality, and groundwater
movement in the vicinity of the Landfill. The Groundwater Quality Assessment Report and 2005
Annual Water Quality Report, dated November 30, 2005 (Doc # 60409) was utilized as a starting
point for evaluating changes to water quality and for developing recommendations.

1.3 SITE LOCATION

The Stoney Point Landfill (Landfill) property location is shown on Figure 1, Site Location Map. The
Landfill is located in the SE % of the NE Y4, Section 23, T83N, R8W, Linn County, approximately ¥4
mile west of Cedar Rapids, lowa.

1.4 BACKGROUND

A brief history of the Landfill was provided in the Groundwater Quality Assessment Report and 2005
Annual Water Quality Report, dated November 30, 2005 (Doc # 60409). The following was excerpted
from this report.

The location was a former limestone rock quarry, which was later used for disposal
of coal combustion residue.

Disposal of ash at the site ceased in 1987. Following the placement of final cover on
the landfill during the summer of 1992, a site hydrogeologic investigation was
performed by J.M Montgomery Consulting Engineers, Inc. (Montgomery), and the
investigation report was submitted to the lowa Department of Natural Resources
(IDNR) in October 1992 (JMM, 1992a). The IDNR issued a landfill closure permit on
November 30, 1993 (Appendix A). A long-term groundwater monitoring program was
approved as part of the closure permit, and groundwater monitoring commenced in

Groundwater Quality Assessment Plan www.scsengineers.com
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the fall of 1994. Since that time, Annual Water Quality Reports (AWQRs) describing
the site groundwater quality have been prepared by Interstate Power & Light
Company (IPL) or its consultant, and submitted to the IDNR.

As alluded to in the above citation, a significant amount of groundwater assessment has been
conducted. The following are reports that contained either proposed or actual results of soil boring
and monitoring well installations at the Landfill. A brief summary of subsurface assessment work
described in the referenced report is also included below.

e Plan for the Hydrogeologic Investigation of the Stoney Point Coal Combustion Residue
Landfill, James M. Montgomery Consulting Engineers, Inc., February 1992 (Doc #
29593).

The report (Doc # 29593) contained documentation of previous hydrogeological
assessment work conducted at the Land(fill. The previous work is summarized as follows:

— Six monitoring wells (MW-1 through MW-6) were installed in February 1990.

— Two leachate piezometers (PZ-1 and PZ-2) were installed in June 1991.

— Four soil borings (B-1 through B-4) were advanced in June 1991.

— Nine falling head permeameter tests were performed and eleven grain size
distribution curves were developed from samples collected during the above drilling
activities.

— There was also a boring log for what was listed as “Stoney Point Deep Well”, which
apparently was advanced to a depth of 220 feet bgs and sampled at 5-foot intervals.
No geologic material descriptions were provided from 190-220 feet bgs, indicating

possibly that there was no recovery in that depth interval or the boring was advanced
to 190 feet bgs as opposed to 220 feet bgs.

e Hydrogeological Investigation Report for the Stoney Point Ash Landfill, James M.
Montgomery Consulting Engineers, Inc., October 1992 (Doc # 29592).

— Thirteen soil borings were advanced and completed as monitoring wells (SB-7/MW-7
through SB-19/MW-19 in August 1992.

— Slug-in and/or slug-out tests (12 of each) were performed in 15 of the 19 monitoring
wells installed at the site.

— Two tests each for moisture content, dry density, falling head permeability, and grain
size were performed on samples collected from the above drilling activities.

— MW-4, PZ-1, and PZ-2 were abandoned.

e Groundwater Quality Assessment Workplan, Interstate Power & Light Company Stoney
Point Fly Ash Disposal Site (Closed), RMT, Inc., December 30, 2004 (Doc # 52794).

Groundwater Quality Assessment Plan www.scsengineers.com
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As this was a workplan, hydrogeological activities were only proposed and not performed;
however, it appears that the following occurred since the 1992 Hydrogeological
Investigation Report:

— Monitoring well MW-2 was replaced by MW-2A (see Doc # 52849).

— Three new leachate piezometers (LW-1 through LW-3) were installed (see Doc
#29589).

Groundwater Quality Assessment Report and 2005 Annual Water Quality Report, Stoney
Point Landfill Cedar Rapids, lowa, RMT, Inc., November 30, 2005 (Doc # 60409).

— Four monitoring wells (MW-20 through MW-23) and two drive point wells (DPW-1 and
DPW-2 were installed in May 2005.

— Five slug-out tests were performed on the four new monitoring wells and one slug-out
test was performed on drive point well DPW-2.

Proposed Monitoring Well Installation Workplan, Stoney Point Closed Ash Landfill, TRC,
November 20, 2014 (Doc # 81881) and 2015 Annual Water Quality Report, TRC,
November 25, 2015 (Doc # 84849).

— Four monitoring wells (MW-24 through MW-27) were installed in February/March
2015.

In addition to the above assessment activities, regular groundwater sampling and analyses have
been on-going at the Landfill since the fall of 1994 with periodic modifications to the parameter list,
the most recent being the addition of molybdenum, lithium, and total suspended solids in 2023.
These assessment activities have provided a significant amount of information to inform the
direction of further assessment activities as proposed in this Plan.

REPORT CONTENTS

This Plan consists of the following sections:

Section 1.0 Introduction - Purpose, approach, and background information of the Plan.
Section 2.0 Geologic and Hydrogeologic Conditions — Summary descriptions of the
geology and hydrogeology from past assessment activities.

Section 3.0 Present Detection Monitoring System - Description and summary of the
current groundwater monitoring system for the Landfill.

Section 4.0 False Indication of Groundwater Impact - Discussion of possible non-release
related influences on groundwater quality at the Landfill.

Section 5.0 Leachate Migration Characterization - Summary of past evaluations of
potential leachate migration and discussion of intended assessment activities to further
evaluate the extent and rate of potential leachate migration.

Section 6.0 Proposed Assessment Monitoring Points — Discussion of proposed initial and
expanded, if necessary, assessment activities.

Section 7.0 Well Design and Construction - Discussion of the groundwater monitoring
well design and construction process and specifications.

Groundwater Quality Assessment Plan www.scsengineers.com
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e Section 8.0 Sampling and Analytical Program - Discussion of proposed sampling
activities and parameters to be collected both in the field and to be analyzed in the
samples submitted to the contract analytical laboratory.

e Section 9.0 Data Collection and Analyses Procedures - Discussion of additional
proposed data to be collected and the evaluations planned for the data.

e Section 10.0 Implementation Schedule - Implementation schedule of the proposed Plan
activities.

e Section 11.0 Updated Receptor Survey - As proposed in the 2024 AWQR

e Section 12.0 General Comments - General comments associated with the Plan.

2.0 GEOLOGIC AND HYDROGEOLOGIC CONDITIONS

The geology and hydrogeology beneath the Landfill were extensively assessed and described in past
assessments. Below are summaries derived from past assessment reports.

2.1 SITE GEOLOGY

The geology was described in the Groundwater Quality Assessment Report and 2005 Annual
Water Quality Report, Stoney Point Landfill Cedar Rapids, lowa, RMT, Inc., November 30, 2005
(Doc # 60409). A citation from this report is included below.

The geology encountered during the May 2005 subsurface investigation is similar to
that described in previous site investigations (JMM, 1992a). At the MW-20 location
at the southern end of the site, only 2 feet of topsoil and sand was encountered over
the bedrock surface. At the MW-23 location north of the fill area and north of the
creek, the unconsolidated deposits were 44 feet thick. These deposits consisted of
approximately 37 feet of clay till overlying 7 feet of alluvial clay and clayey sand.

The bedrock units encountered in the May 2005 subsurface investigation were
identified based on descriptions from previous investigations, and consist of
Devonian limestones and dolomites. The Solon member of the Little Creek Formation
extends from the base of the unconsolidated deposits to an elevation of
approximately 780 feet mean sea level (M.S.L.) in the south, and 760 feet M.S.L. in
the north. This unit consists of a brown to light-gray, fine-grained, muddy limestone.
The Solon member was not encountered at the MW-23 location, where the bedrock
surface dips below the elevation of 760 feet. The Spring Grove member of the
Pinicon Ridge Formation was encountered beneath the Solon member to elevations
of approximately 760 feet M.S.L. on the south, and approximately 740 feet M.S.L. in
the north. This unit consists of a dark-grayish-brown, fine-grained limestone. The
Solon and Spring Grove limestones are part of the Devonian aquifer sequence. The
Kenwood member of the Pinicon Ridge Formation extends from below the Spring
Grove member to elevations of approximately 740 feet M.S.L. in the south, and 730
feet M.S.L. in the north. This unit consists of a uniform dark-gray, fine grained,
shalely dolomite. Beneath the Kenwood member is the Otis Formation, consisting of
a brown, very fine-grained, dense limestone. The Kenwood member of the Pinicon
Ridge Formation, and the Otis Formation are generally considered to be local
confining beds, separating the Devonian aquifer from the underlying Silurian aquifer.

The geologic information collected during this investigation was used, in conjunction
with historical information, to construct geologic cross sections of the site (Figure 4).
The depth to bedrock beneath the site ranges from approximately O to 50 feet bgs.

Groundwater Quality Assessment Plan www.scsengineers.com
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The depth to bedrock is shallowest near the southern end of the landfill area, and
the rock surface slopes gently to the south, and to the north toward the Cedar River.
An east-west trending bedrock high/ridge exists between wells MW-2A and MW-3. A
copy of the bedrock surface contour map from the 1992 Hydrogeologic Investigation
Report (JMM, 1992a) in provided in Appendix B of this report.

Copies of the above referenced figures (geologic cross section - Figure 4 (Doc # 60411) and
bedrock surface contour map - Figure 4-3 (Doc # 29592)) are included in Appendix A for ease of
reference.

The geological description contained in the Hydrogeological Investigation Report for the Stoney Point
Ash Landfill, James M. Montgomery Consulting Engineers, Inc., October 1992 (Doc # 29592), utilized
to create the citation above, contained additional description along with numerous cross-sections. A

citation from this report is included below.

Unconsolidated surficial deposits in the vicinity of the landfill consist of glacial till and
alluvium. The glacial till consists of unsorted sediment which ranges in size from clay
to boulders. The till was deposited 500,000 to 750,000 years ago. The alluvium
consists of fine grained silts and clays which were deposited by the stream north of
the landfill area in recent times. Figure 4-2 is an unconsolidated deposits isopach
map. This map shows the thickness of the unconsolidated deposits that exist on site,
not including the ash and cover materials contained in the landfill. The southern one-
half of the site (which is outlined by an equal thickness contour of zero feet) contains
no unconsolidated deposits. Therefore, in this area, ash is resting directly on top of
bedrock. The thickest deposits of alluvium and glacial till exist on the north end of
the site in the vicinity of the stream.

Bedrock exists on site at depths that range from 1 to 50 feet. Figure 4-3 [same figure
as referenced previously] is a bedrock surface contour map. As shown on this map,
the bedrock surface slopes to the north where it reaches its greatest depth of
approximately 50 feet.

The bedrock geology of the landfill area consists of Middle Devonian-aged Little
Cedar, Pinicon Ridge, and Otis Formations. The only member of the Little Cedar
Formation identified on site is the Solon Member. The Pinicon Ridge Formation on
site consists of the Davenport-Spring Grove Member and the Kenwood Member. The
Solon and Davenport-Spring Grove Members on site consist of extensively brecciated
limestones and are normally classified as part of the Devonian Aquifer. The Kenwood
Member is an argillaceous dolomite, and the Otis Formation is a lithographic
limestone. The Kenwood Member and the Otis Formation are normally classified as
part of the Devonian aquiclude.

Figure 4-4 is a cross section location map. Displayed on this figure are the location of
Six cross sections constructed through the site which are shown in Figure 4-5
through 4-10. Water tables and potentiometric surfaces are inserted onto these
Cross sections.

Copies of the above-referenced figures (Figures 4-2 through 4-10) from Doc # 29592 are also
included in Appendix A for ease of reference.
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2.2 SITE HYDROGEOLOGY

The hydrogeology was described in the Groundwater Quality Assessment Report and 2005 Annual
Water Quality Report, Stoney Point Landfill Cedar Rapids, lowa, RMT, Inc., November 30, 2005
(Doc # 60409). A citation from this report is included below.

Groundwater elevation data collected during the September 2005 groundwater
monitoring event were used to construct the water table/shallow groundwater
surface map, and the potentiometric surface maps for the site (Figures 5 and 6,
respectively). A summary of the groundwater, leachate, and surface water elevation
data is included in Appendix G.

The shallow groundwater flow system includes shallow bedrock in the southern
portion of the site, the saturated portion of the fill, and the shallow unconsolidated
deposits near the creek. Shallow groundwater flows to the north beneath the
northern two thirds of the site, toward the creek located at the northern edge of the
landfill (Figure 5). It also appears as though shallow groundwater on the northern
side of the creek flows to the south toward the creek/landfill. The shallow
groundwater appears to discharge to the creek just north of the landfill from both the
north and the south. In the southern third of the landfill area, shallow groundwater
flows to the west and northwest. These observations are consistent with historical
observations dating back to 1999. Note that monitoring well MW-1 was interpreted
as being a deep monitoring well in past reports. Based on recent head level and the
data presented in the previous site investigation report (JMM, 1992a), the water
level appears to be an approximate representation of the water table surface
because the top of the well’s gravel/sand pack is only 3 to 4 feet below the water
table/shallow groundwater surface and the well is screened in the same geologic
unit (limestone) in which the water tables occurs. Consequently, the water level from
this well was used to create the shallow groundwater surface map. The westerly
groundwater flow observed in the shallow flow system may be the result of
dewatering at the bedrock quarry located approximately 1,500 feet west of the site,
or it may be a subdued reflection of the surface topography and drainage patterns.

A review of historical leachate elevation data indicates that the ash fill in the
northeastern quadrant of the landfill appears to be continually saturated, based on
leachate head measurements at LW-2. Portions of the landfill ash in the
southeastern area of the site are likely periodically saturated based on leachate
levels measured at LW-3 and on historical boring information and cross sections
contained in the 1992 Investigation Report (JMM, 1992a). LW-1 in the westcentral
portion of the site has historically had negligible leachate levels, or it has been dry.

The intermediate flow system includes wells completed in the Spring Grove
limestone (in the south) and wells completed in the alluvium at the bedrock/alluvium
contact near the creek (in the north). Groundwater flow in this system is very similar
to that in the shallow flow system, with groundwater generally flowing to the north
beneath the site, but with a deflection to the west along the western portion of the
site (Figure 6). The westerly flow observed within the Spring Grove limestone is likely
due to dewatering at the bedrock quarry or to a shallow groundwater divide that
appears to be present in the southern portion of the site. Regional flow is likely
toward the Cedar River. The groundwater flow in this unit is consistent with historical
observations.
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The deep groundwater wells are completed in the Kenwood member of [the] Pinicon
Ridge Formation. At this time, data are insufficient to contour groundwater flow in
this unit; however, it appears that groundwater flows to the north beneath the
northern edge of the site, but to the south or west beneath the southern portion of
the site (Figure 7). The presence of a groundwater divide beneath the site is
assumed based on the presence of the Lee Crawford Quarry, located approximately
1,500 feet west of the site. Quarry operations have exposed rock to the top of the
Kenwood member of the Pinicon Ridge Formation, and the quarry is kept dry by
dewatering pumps.

The water table at the site has been observed to fluctuate seasonally by as much as
10 feet or more, with the higher water levels typically in the spring and summer. This
pattern was also noted in 2005, with the highest water level readings occurring
during the June measurements. Monitoring wells MW-22 and MW-14 exhibited
flowing conditions when the June 2005 water levels were measured. None of the
wells exhibited flowing conditions during August or September 2005. Historically,
intermediate well MW-14 and MW-17 and deep wells MW-10, MW-13, and MW-18
have exhibited seasonal flowing conditions. The flowing conditions have become
more infrequent during the past 5 years. As a result of these highly variable
groundwater levels at the site and their implication on groundwater flow conditions,
shifts in the potential groundwater divide noted near the southern end of the site
may cause changes in the hydraulic positions of the southern wells relative to the
landfill.

The water elevation graphs also provide an indication of vertical hydraulic gradients
across the site. Vertical gradients were also calculated from the September 2005
data and are included in Table 4. In the southern (upgradient) portion of the site,
hydraulic gradients appear to be consistently downward (e.g., MW-20 nest). In the
northern portion of the site, upward gradients exist within the unconsolidated
formation, and at three of the four well nests (MW-10, MW-13, and MW-18), upward
vertical gradients exist between the Kenwood member of the Pinicon Ridge
Formation and the creek or groundwater surface. The 2005 vertical gradients at
each well nest are generally consistent with the historical data, although the
magnitude of the upward gradients, where present, decreased at these wells during
2005 versus those measured during 2004. In fact, slight downward gradients were
noted from the shallow well MW-16 to intermediate-depth well MW-17 for the first
time since April 2000. The 2005 water levels are shown on the geologic cross
section (Figure 4).

Copies of the above-referenced figures (Figures 4, 6, and 7) from Doc # 60409 are included in
Appendix A for ease of reference. Figure 5 was not available for download through DNR’s electronic
document retrieval system.

Additional hydrogeological description is contained in the Hydrogeological Investigation Report for
the Stoney Point Ash Landfill, James M. Montgomery Consulting Engineers, Inc., October 1992
(Doc # 29592). A citation from this report is included below.

Hydrogeological cross sections A-A” and C-C’ (listed as Figures 4-5 and 4-7,
respectively) contain flow nets for the site. These flow nets show that downward
groundwater flow is dominant on the south end of the site. In the central portion of
the site, this flow becomes horizontal, and then on the north end of the site, flow
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becomes upward and discharges into the creek in this area. This statement is
supported by the fact that monitoring wells MW-10, MW-11, MW-13, MW-14, MW-17,
and MW-18 are artesian wells with a water level over 10 feet above the stage of the
stream.

Figure 4-11 is a water table contour map for the site. Because a saturated water
table is not found in the unconsolidated deposits in the center and south portions of
the site, no water table contours have been included in Figure 4-1[1] for those areas.
Even though the three water table monitoring wells are not situated on site to
accurately triangulate the water table surface, it can be stated with confidence that
water table flow is in the direction of the stream because of data presented in flow
nets and other water level information.

Figure 4-12 is a Middle Devonian aquifer potentiometric surface map. This map was
prepared using the water levels from middle Devonian aquifer monitoring wells
MW-1 through MW-3, MW-9 through MW-11, MW-13, MW-14, and MW-17 through
MW-19. Kenwood member monitoring wells (deep wells in the clusters) MW-10,
MW-13, and MW-18 were included as part of the Middle Devonian aquifer in this
area because the water levels in these wells were equal to or above those of the
intermediate wells in the appropriate cluster. In addition, after the borings were
installed to depth and before the wells were installed, flows from the Kenwood
monitoring wells MW-10 and MW-18 were measured at 50 and 30 gallons per
minute, respectively. Flow from Kenwood monitoring well MW-13 was not measured
because it was [not] possible to set up a weir to measure flow. Figure 4-12 shows the
gradient of the potentiometric surface is approximately 0.02 feet per foot from the
south to the north.

Copies of the above-referenced figures (Figures 4-11 and 4-12) from Doc # 29592 are included in
Appendix A for ease of reference.

3.0 PRESENT DETECTION MONITORING SYSTEM

The current groundwater monitoring system was recently defined in a table submitted to the DNR on
September 2, 2021 (Doc # 101712) and approved in Permit Amendment No. 9 dated December 22,
2021 (Doc # 101925). Subsequent to this permit amendment, monitoring well MW-14 was removed
from the monitoring network and abandoned. Monitoring well MW-14 abandonment documentation
was submitted in correspondence dated January 20, 2023 (Doc # 105618). The locations of the
monitoring points are shown on Figure 2 - Monitoring Well Locations.

The groundwater monitoring network currently consists of twenty monitoring wells sampled on an
annual basis along with three monitoring wells used for water level measurement only. Additionally,
two surface water monitoring points are sampled annually in conjunction with the groundwater
monitoring. The groundwater monitoring wells are divided into three different groupings labeled as
“Shallow”, “Intermediate Deep”, and “Deep” as shown in Table 1 of the 2024 Annual Water Quality
Report dated November 27, 2024 (Doc # 111406). The well groupings are listed in Table 1.
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Table 1. Groundwater Monitoring Groupings and Geology

Well Grouping Monitoring Well Geologic Formation
Shallow MW-1* Solon Member
MW-2A Solon Member
MW-3 Solon Member
MW-12 Glacial Till
MW-15 Glacial Till
MW-16 Glacial Till
MW-21 Glacial Till
MW-25 Glacial Till
Infermediate Deep MW-7* Solon Member
MW-8 Solon Member
MW-9 Davenport-Spring Grove Member
MW-11 Davenport-Spring Grove Member
MW-14%** Davenport-Spring Grove Member
MW-17 Davenport-Spring Grove Member
MW-19* Davenport-Spring Grove Member
MW-22 Alluvium
MW-26 Glacial Till
Deep MW-10 Kenwood Member
MW-13 Kenwood Member
MW-18 Kenwood Member
MW-20 Kenwood Member
MW-23 Kenwood Member
MW-24 Kenwood Member
MW-27 Kenwood Member
Notes:

* - Indicates water level only
** - Indicates abandoned.

monitoring point.

The groundwater samples collected from the Landfill monitoring wells are analyzed for one of two
inorganic parameter lists in addition to the field parameters, both as specified in Table 2 of the 2024
Annual Water Quality Report - Interstate Power and Light Company Stoney Point Closed Landfill
dated November 27, 2024 (Doc # 1114006).

Groundwater Quality Assessment Plan
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4.0 FALSE INDICATION OF GROUNDWATER IMPACT

Developing a deeper understanding of water quality with regard to understanding potential sources
and influences on parameter concentrations measured in the vicinity of the Landfill is the goal of the
additional assessment and evaluation activities proposed herein. Therefore, it is too early to
definitively describe a process that would be employed to support a false indication of groundwater
impact or if there is a false indication of groundwater impact. That said, the following are
summarized here and discussed in greater detail in Section 5.0 as potential indications of
alternative water quality influences:

e The ratios of two indicator parameters expected to act conservatively in the subsurface
surrounding the Landfill (sulfate and chloride) exhibit instances that deviate from
expected behavior under the conservative migration assumption.

e In some cases, the concentration magnitude and well location of indicator parameter
samples are not always indicative of the Landfill being the cause of the measured
concentrations. One example is the chloride concentrations in intermediate deep
monitoring well MW-26, located more than 1,000 feet north of the Landfill on the north
side of the creek and upgradient of the Landfill over the majority of this separation.

5.0 LEACHATE MIGRATION CHARACTERIZATION

Potential migration of leachate, and by extension, impacted groundwater, from the Landfill was
reviewed in the Groundwater Quality Assessment Report and 2005 Annual Water Quality Report,
Stoney Point Landfill Cedar Rapids, lowa, RMT, Inc., November 30, 2005 (Doc # 60409). The site
conceptual model (referred to herein as the 2005 migration theory) presented in the report is cited
below.

The site is located at the southern edge of a buried bedrock valley that trends east
and west. Unconsolidated deposits of till and alluvium thicken to the north. Ash fill
sits directly on the bedrock over approximately the southern two thirds of the fill
area, and on top of the unconsolidated deposits in the northern one third of the fill
area.

The highest concentrations of contaminants in leachate occurred in the northeastern
portions of the fill, where greater portions of the fill are saturated. Northerly
groundwater flow in the shallow flow system transports contaminants to the north
toward the creek, and downward vertical gradients beneath the landfill drive
contaminants downward into the intermediate and deep flow systems (see Figure 4).
These flow patterns result in high concentrations of indicator parameters observed
at each well screen depth in the northeastern portion of the site (MW-16 well nest
and MW-15 well nest).

Horizontal hydraulic gradients in unconsolidated deposits beneath the creek bed
were to the west (following the drainage pattern). This resulted in the migration of
constituents to the west along the northern edge of the fill area, in the shallow flow
system, and to some extent in the permeable alluvial deposits above the bedrock
surface. This flow pattern resulted in the elevated concentrations of ash indicator
parameters observed in the intermediate and deep wells at the MW-12 well nest and
the MW-15 well nest (see cross section F-F’ in Appendix B with sulfate
concentrations). Slightly elevated concentrations of ash indicator parameters were
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also present in the intermediate zone at well MW-22, north of the creek. This was
likely the result of the preferential transport of chemical constituents in the more
permeable alluvium and weathered rock at the bedrock surface, and the lessening
effects of the creek as a point of discharge with depth in the aquifer system.
Horizontal transport of chemical constituents across the creek was limited in less
permeable units, such as the shallow clay till, and the deep Kenwood member of the
Pinicon Ridge Formation, as was evidenced by the low concentrations of indicator
parameters in the shallow and deep wells north of the creek.

Near the creek, vertical gradients between the shallow and intermediate/deep flow
systems were generally upward. The upward gradients along the southern edge of
the creek indicate that groundwater is discharging to the creek. As a result of this
groundwater discharge, concentrations of ash indicator parameters in surface water
increased from the upstream edge of the site to the downstream edge of the site.

The creek appears to have a significant influence on the groundwater flow pattern
and the transport of constituents from beneath the landfill. While impacted
groundwater appears to exist beneath portions of the landfill and in groundwater
immediately downgradient of the landfill, no significant migration of contaminants
has occurred to the north of the creek. The creek essentially acts as a natural
hydraulic barrier.

The Groundwater Quality Assessment Report and 2005 Annual Water Quality Report, Stoney Point
Landfill Cedar Rapids, lowa, RMT, Inc., November 30, 2005 (Doc # 60409) also discussed
landfill-related constituents considered indicative of potential impact from the Landfill and the
apparent extent of groundwater impact at the time of the assessment activities (see Sections 5.1 -
Landfill-related Constituents and 5.2 - Extent of Impacted Groundwater of the 2005 report). The
selected indicator parameters included chloride, sulfate, specific conductance, and magnesium as
indicated in the following citation from the above-referenced report.

In order to determine the extent of impacted groundwater beneath and adjacent to
the landfill, the parameter list has been narrowed down to include only parameters
that (1) are landfill related and occur at elevated concentrations in groundwater
downgradient of the landfill, (2) are detected regularly in most site monitoring wells,
and (3) are conservative (nonreactive) parameters.

Concentrations of chloride, magnesium, sulfate, iron, manganese, and specific
conductance (as a general ash indicator) have been elevated in groundwater
downgradient of the landfill, and these elevated concentrations appear to be related
to the landfill. Iron and manganese occur naturally in aquifer materials as well as in
fly ash (see leachate data). Both of these metals are soluble in water under reducing
geochemical conditions, as may occur naturally in the groundwater flow system, or
may be generated by the placement of a low-permeability cap over the fill area. As a
result, the elevated concentrations of iron and manganese present in the
groundwater downgradient of the landfill could either be the result of these
constituents leaching from the fill material, or the result of changing geochemical
conditions in the aquifer material downgradient of the landfill. In addition, both
metals react quickly to changing geochemical conditions, such as the discharge of
groundwater from a reducing environment to an oxidizing environment (such as a
streambed), or changing conditions within the aquifer itself. As a result, these metals
are of limited value as good ash indicators in determining the extent of impacted
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groundwater beneath the landfill. Therefore, the discussion of the extent of impacted
groundwater will focus on the ash indicator parameters chloride, magnesium,
sulfate, and specific conductance.

5.1 GROUNDWATER UPDATE SINCE 2005

Monitoring wells identified as exhibiting elevated concentrations of the selected indicator
parameters included the following divided by grouping assignment:

Shallow: MW-15 and MW-16.

Intermediate Deep: MW-11, MW-14, MW-17, and MW-22 (slightly). MW-8 was noted as
exhibiting a gradual increase in sulfate. MW-9 was noted as not
impacted but further analysis of sulfate might be warranted.

Deep: MW-10, MW-13, and MW-18. MW-20 was noted as having slightly
elevated indicator concentrations.

Nearly 20 years of additional groundwater analytical data are now available to further evaluate the
2005 conclusions. Below are discussions of the above-listed monitoring well indicator parameters
inclusive of analytical data collected since 2005 for each of the monitoring wells listed above. It
should be noted that for magnesium, only the totals analyses data, was included in the review as it is
likely not directly comparable to the previously collected dissolved analyses data. Analysis for total
magnesium began in 2016.

5.1.1 MW-15

The graphs below show monitoring well MW-15 concentrations of the indicator parameters.
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MW-15 - Sulfate
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MW-15 - Specific Conductance
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MW-15 - Magnesium
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The above graphs indicate that since the 2005 assessment, chloride concentrations have generally
decreased while sulfate and specific conductance concentrations have generally increased. The

magnesium concentrations appear stable or slightly decreasing.

MW-16

The graphs below show monitoring well MW-16 concentrations of the indicator parameters.

5.1.2
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MW-16 - Sulfate
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MW-16 - Magnesium
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The above graphs indicate that since the 2005 assessment, indicator concentrations have generally

decreased, by more than 90 percent in the case of chloride. The magnesium concentrations appear

generally steady.

MW-11

The graphs below show monitoring well MW-11 concentrations of the indicator parameters.
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MW-11 - Sulfate
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MW-11 - Specific Conductance
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MW-11 - Magnesium
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The above graphs indicate that since the 2005 assessment, indicator concentrations have generally

remained stable. The magnesium concentrations appear slightly decreasing. Chloride concentrations

appear to have slightly decreased prior to the 2005 assessment.

MW-14

The graphs below show monitoring well MW-14 concentrations of the indicator parameters.
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MW-14 - Sulfate
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MW-14 - Specific Conductance
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MW-14 - Magnesium
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The above graphs indicate that since the 2005 assessment, indicator and magnesium
concentrations have fluctuated but generally remained stable. Monitoring well MW-14 was
abandoned in December 2022 and is no longer part of the monitoring network.

5.1.5 MW-17

The graphs below show monitoring well MW-17 concentrations of the indicator parameters.
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MW-17 - Sulfate
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MW-17 - Specific Conductance
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MW-17 - Magnesium
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The above graphs indicate that leading into the 2005 assessment, indicator parameter
concentrations were increasing; however, since the 2005 assessment, concentrations have been
steady to slightly declining. Magnesium concentrations since 2016 also appear steady to slightly
declining.

5.1.6 MW-22

The 2005 assessment noted that monitoring well MW-22 measured slightly elevated indicator
parameter concentrations. The graphs below show the monitoring well MW-22 concentrations of the
indicator parameters.
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MW-22 - Chloride
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MW-22 - Sulfate
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MW-22 - Specific Conductance
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MW-22 - Magnesium
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The above graphs indicate that since the 2005 assessment, chloride concentrations have generally

increased and sulfate and specific conductance concentrations increased through 2013 and 2016,

respectively, followed by generally decreasing concentrations. Magnesium concentrations since

2016 also appear steady to slightly declining.
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MW-8

The 2005 assessment did not specifically report monitoring well MW-8 as impacted, but did note

5.1.7

that sample data was exhibiting a gradual increase in sulfate concentrations. The graphs below show

the monitoring well MW-8 concentrations of the indicator parameters.

MW-8 - Chloride
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MW-8 - Sulfate
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MW-8 - Specific Conductance
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MW-8 - Magnesium
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Despite increasing sulfate concentrations leading into 2005, sulfate concentrations in monitoring
well MW-8 since the 2005 assessment have been generally declining. Chloride concentrations
visually appear to indicate significant variability; however, it should be noted that measured chloride
concentrations for more than 20 years have been below 10 mg/L, indicating very little chloride in
this groundwater and small changes in concentrations appear significant when in fact they are not.
Other than a couple of elevated concentrations, specific conductance measurements have been
steady to declining. Magnesium concentrations have fluctuated but ended the data period of record
at nearly the same concentration as the beginning of the data period of record.
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MW-9 - Chloride
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MW-9 - Sulfate
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of sulfate might be warranted. The graphs below show monitoring well MW-9 concentrations of the

The 2005 assessment noted monitoring well MW-9 as not impacted, but did indicate further analysis
indicator parameters.

5.1.8
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MW-9 - Specific Conductance
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MW-9 - Magnesium
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Sulfate concentrations in monitoring well MW-9 since the 2005 assessment have remained steady.
Chloride concentrations generally increased through 2016 followed by decreasing concentrations

returning to the concentrations measured at the time of the 2005 assessment. Specific conductance

has increased slightly. Magnesium concentrations have generally declined.
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MW-10

The graphs below show monitoring well MW-10 concentrations of the indicator parameters.

5.1.9

MW-10 - Chloride
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MW-10 - Sulfate
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MW-10 - Specific Conductance
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The above graphs indicate that since the 2005 assessment, indicator concentrations initially
increased for approximately two years followed by a lengthy period of generally declining

concentrations through the end of the period of record for chloride, sulfate, and specific

conductance. The magnesium concentrations are generally decreasing.
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MW-13

The graphs below show monitoring well MW-13 concentrations of the indicator parameters.

5.1.10

MW-13 - Chloride
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MW-13 - Specific Conductance
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MW-13 - Magnesium
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The above graphs indicate that since the 2005 assessment, chloride concentrations exhibited a
slightly decreasing trend and sulfate and specific conductance exhibited generally stable

concentrations through 2015 followed by increases. The specific conductance increase is likely a
secondary measurement of the sulfate increase based on the similarity in the concentration

fluctuations and sulfate being an influence on specific conductance measurements. The magnesium

concentrations were steady.
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MW-18

The graphs below show monitoring well MW-18 concentrations of the indicator parameters.

5.1.11
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MW-18 - Sulfate
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MW-18 - Specific Conductance
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MW-18 - Magnesium
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conductance concentrations were steady to slightly increasing through approximately 2014, followed

by decreasing trends to the end of the period of record. The magnesium concentrations were

The above graphs indicate that since the 2005 assessment, chloride, sulfate, and specific
generally declining.
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MW-20

The graphs below show monitoring well MW-20 concentrations of the indicator parameters.

5.1.12

MW-20 - Chloride
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MW-20 - Specific Conductance
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MW-20 - Magnesium
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The above graphs indicate that since the 2005 assessment, chloride and sulfate concentrations
moved inversely to each other with respect to increases and decreases, specific conductance
increased to approximately 50 percent higher than the 2005 concentrations and then remained
relatively steady other than two elevated concentrations in 2016 and 2018. The magnesium
concentrations increased and then decreased to end near the beginning concentration for the data
period of record. Data is only available to 2020 as monitoring well MW-20 has had insufficient water
for sampling in more recent sampling events.
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51.13 Summary

Overall, when considering concentration trends since 2005 of the four key indicator parameters
identified in the 2005 assessment, the vast majority of the indicator parameter concentrations
appear to be generally steady or declining. Exceptions of note include sulfate and specific
conductance in monitoring well MW-15, chloride in monitoring well MW-22, and sulfate in monitoring
well MW-13, where concentrations have generally increased since 2005 and sulfate in monitoring
well MW-20 in which sulfate concentrations increase significantly from 2005 to 2008 and then
remained relatively steady with trending toward declining more recently. These trends are further
discussed in the next section.

5.2 MIGRATION UPDATE DISCUSSION

The major groundwater migration conclusions (re-cited) from the 2005 assessment are listed and
discussed individually below with consideration of the nearly 20 years of additional groundwater
analytical data collected since the 2005 conclusions were developed. The basis of the 2005
conclusions is referred to herein as the 2005 migration theory.

In addition to the indicator parameters included in the 2005 assessment and summarized above,
boron concentrations for samples collected since 2016 are included in the discussion below. Boron
was voluntarily added to the monitoring program in 2006 and was therefore not included in the
2005 data evaluation. As noted above regarding magnesium, only the totals analysis data for boron
are included in this review as it is likely not directly comparable to the previously collected dissolved
analyses data. Analysis for total boron began in 2016.

5.2.1 Shallow Migration to the North

The highest concentrations of contaminants in leachate occurred in the northeastern
portions of the fill, where greater portions of the fill are saturated. Northerly
groundwater flow in the shallow flow system transports contaminants to the north
toward the creek, ...

The shallow flow system monitoring wells on the north side of the Landfill potentially
influenced by the northeastern portion of the fill are monitoring wells MW-15 (north-central)
and MW-16 (northeast corner). Not considering chloride concentrations measured in the
intermediate flow system well MW-26 located north of the creek and more than 1,000 feet
north of the Landfill, monitoring well MW-16 has the highest concentrations of the four
indicator parameters in the period of record. Monitoring well MW-15 also exhibited elevated
concentrations of the four indicator parameters, but in most cases at concentrations
significantly lower than MW-16 concentrations.

As illustrated in Section 5.1, the magnesium concentrations (total only) in monitoring well
MW-16 have remained generally stable, and the chloride, sulfate, and specific conductance
concentrations have decreased with chloride decreasing significantly (approximately 90
percent) since 2005. In monitoring well MW-15, sulfate concentrations have increased along
with specific conductance (it should be noted that sulfate and specific conductance are not
completely independent parameters as increased sulfate concentrations would also likely
result in increased specific conductance), magnesium concentrations (total only) have
decreased slightly, and chloride concentration decreased by approximately 50 percent. For
ease of reference and to illustrate concentration differences between the two monitoring
wells, graphs of the four indicator parameters for monitoring wells MW-15 and MW-16
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combined are provided below. Sulfate and chloride concentrations are discussed further in

Section 5.3.

200

180

160

140

120

100

Concentration [mg/L)

&0

40

0

0

2/1/1994 7/25/1999

1/14/2005

Chloride - MW-15 and MW-16

—a— MW-15

—a—MW-16

7/3/2010
Date

12/28/2015 6/19/2021

600D

5000

4000

3000

Concentration {mg/L)

1000

9/1/1999 5282002 2/21/2005  11/18/2007

Sulfate - MW-15 and MW-16

—8— MW-15
——MW-16

8142010 5/10/2013

Date

2/4f2016 10/31/2018 afaon 4222024

Groundwater Quality Assessment Plan

www.scsengineers.com



http://www.scsengineers.com/

Concentration (mg/L)
IS w N
2 8 8
5] 5] 5]

Specific Conductance - MW-15 and MW-16
10000

9000

—8— MW-15

8000 —8—MW-16

7000

2000

1000

0
4/1/1998 12/26/2000  9/22/2003 6/18/2006 3/14/2009 12/9/2011 9/4/2014 5/31/2017 2/25/2020  11/21/2022
Date

Concentration (mg/L)

Magnesium - MW-15 and MW-16
140000

120000 —8— MW-15
—8— MW-16

100000

80000

60000

40000

20000

0
9/1/2016 1/14/2018 5/29/2019 10/10/2020 2/22/2022 7/7/2023
Date

Groundwater Quality Assessment Plan

www.scsengineers.com



http://www.scsengineers.com/

Boron - MW-15 and MW-16
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The indicator parameter data collected since the 2005 assessment supports the 2005
migration theory of migration to the north, particularly from the northeast corner as
concentrations measured at monitoring well MW-16 are frequently some of the highest
parameter concentrations in the groundwater monitoring network. Total boron
concentrations at MW-16 have increased since 2016. As discussed in the 2024 AWQR,
MW-16 is the only well on site with a GWPS exceedance for boron that shows a statistically
significant increasing trend. However, other indicator parameter concentrations at MW-16
show relatively consistent improvement.

522 Upward Vertical Migration in the Intermediate and Deep
Flow Systems

... and downward vertical gradients beneath the landfill drive contaminants
downward into the intermediate and deep flow systems (see Figure 4). These flow
patterns result in high concentrations of indicator parameters observed at each well
screen depth in the northeastern portion of the site (MW-16 well nest and MW-15
well nest).

Shallow monitoring wells MW-15 and MW-16 are part of three-well clusters. The deeper wells
clustered with monitoring well MW-15 are MW-14 (intermediate deep) and MW-13 (deep),
and the deeper wells clustered with monitoring well MW-16 are MW-17 (intermediate deep)
and MW-18 (deep). Graphs of indicator parameter concentrations at these two three-well
clusters are included below.
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Chleride - MW-13 through MW-18
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Specific Conductance - MW-13 through MW-18
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A review of indicator concentrations since 2005 shown in the graphs above indicates that
the intermediate deep and deep monitoring well concentrations have remained relatively
stable. As with most parameters, the highest concentrations are generally measured in
monitoring well MW-16, with the exception of chloride more recently and notwithstanding
distant intermediate deep monitoring well MW-26 more than 1,000 feet north of the Landfill.

Notable trending was present in the shallow monitoring wells MW-15 and MW-16, as
discussed above. As discussed above and in the 2024 AWQR, a statistically significant
increasing trend for boron is present at MW-16 based on data from 2016 through 2024, but
concentrations at other wells with GWPS exceedances for boron did not display significant
increasing trends over the same period. The water quality in the intermediate deep and deep
flow systems appears relatively consistent over the period.

The indicator parameter data does not necessarily support or refute the 2005 migration
theory of the deeper flow paths being downward beneath the Landfill and upward to the
north of the Landfill; however, regardless of the actual flow path, generally stable water
quality conditions appear present in the intermediate deep and deep flow systems on the
north side of the Landfill.
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523 Shallow Flow System Migration to the West Immediately North
of the Landfill

Horizontal hydraulic gradients in unconsolidated deposits beneath the creek bed
were to the west (following the drainage pattern). This resulted in the migration of
constituents to the west along the northern edge of the fill area, in the shallow flow
system, and to some extent in the permeable alluvial deposits above the bedrock
surface.

The shallow flow system monitoring wells from east to west along the north side of the
Landfill are MW-16, MW-15, and MW-12. Graphs of the four indicator parameters for the
north-side shallow monitoring wells are included below.
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As cited above, the 2005 migration theory speculated westerly migration of constituents in
the shallow monitoring wells east to west from monitoring MW-16 through MW-15 to MW-12.
The inclusion of the groundwater analytical data collected since 2005 indicated the

following:

e Concentrations generally decrease from east to west from monitoring well MW-16, as
would be consistent with the 2005 migration theory of the northeast corner of the
Landfill being a potential source area based on the presence of more leachate in this

darea.

e Generally consistent declining concentrations of chloride, sulfate, and specific
conductance in monitoring well MW-16 would indicate that, if the northeast corner of the
Landfill is a source area, the source may be adequately controlled.

e A possible interpretation of the increasing sulfate concentrations in monitoring well
MW-15 is the migration of higher concentrations at MW-16 downgradient to MW-15. A
problem with this interpretation is the lack of chloride concentrations trending
proportionally to the sulfate concentrations. In the absence of organics, sulfate, being an
anion like chloride, is expected to migrate conservatively like chloride. See Section 5.3
for further discussion of sulfate and chloride migration.

e The monitoring well MW-12 indicator parameter concentrations do not appear to indicate
migration influence from upgradient monitoring well MW-15, which would either not
support significant westerly migration in the shallow flow system along a MW-16 to
MW-15 to MW-12 flow path, would indicate an impacted area that is in a steady or
declining state and will not reach MW-12 or has not had sufficient time at this point to
reach MW-12.
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524 Intermediate and Deep Flow System Migration to the West

Immediately North of the Landfill

This flow pattern resulted in the elevated concentrations of ash indicator parameters
observed in the intermediate and deep wells at the MW-12 well nest and the MW-15
well nest (see cross section F-F’ in Appendix B with sulfate concentrations).

The intermediate deep monitoring wells along the north side of the Landfill from east to west
include MW-17, MW-14, and MW-11, and the deep monitoring wells along the north side of
the Landfill from east to west include MW-18, MW-13, and MW-10. Graphs of the indicator
parameters for the intermediate deep and deep flow systems are provided below.
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Magnesium - MW-11, MW-14, and MW-17
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As with the shallow flow system monitoring wells, the 2005 migration theory speculated that
intermediate deep flow system elevated concentrations were the result of migration from the
northeast corner of the Landfill as measured in the MW-16/MW-17/MW-18 monitoring well
cluster. The inclusion of the groundwater analytical data collected since 2005 indicated the
following:

e The intermediate deep flow system indicator parameter concentrations on the north side
of the Landfill do not necessarily support this component of the 2005 migration theory
that elevated indicator concentrations in monitoring wells MW-11 and MW-14 were the
result of migration from the east as the results from many of the sampling events
indicated monitoring well MW-17 on the east side had the lowest indicator
concentrations. The highest concentrations were often recorded at the westernmost
intermediate deep well (MW-11) and sometimes at the middle well (MW-14).

e Since 2005, the indicator parameter concentrations were overall generally steady with
some indication of variable trending, with initial increases followed by decreases.

e A comparison of chloride concentrations over time in monitoring wells MW-11 and
MW-17 reveals some interesting observations. From the beginning of the data period of
record in 1994 through approximately 2002, the chloride concentrations in the two
monitoring wells were converging with MW-17 concentrations increasing and MW-11
concentrations decreasing. From 2002 on, the chloride concentrations in the two
monitoring wells generally tracked each other with similar concentrations and changes in
concentration.
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Specific Conductance - MW-10/MW-13/MW-18 Comparison
5000

—8—MW-10
MW-13
—8—MW-18

4000

Concentration (mg/L)
w
g
15

/‘—D-

2000

1000

i}
2/1/1994 712501999 1/14/2005 7/1f2010 12/28/2015 6/19/2021
Date

Magnesium - MW-10/MW-13/MW-18 Comparison
120000

—0—MW-10
100000

MW-13
