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L GROUNDWATER MONITORING AND CORRECTIVE ACTION REPORT

Under Federal CCR Rule 40 CFR Part 257.90 — Groundwater Monitoring and Corrective
Action Muscatine Power and Water (MP&W) as the owner of an existing coal combustion
residue (CCR) landfill must prepare annually a Groundwater Monitoring and Corrective
Action Report. The report must, for the preceding calendar year, document the status of
the groundwater monitoring and corrective action program for the CCR unit, summarize
key actions completed, describe any problems encountered, discuss actions to resolve
the problems, and project key activities for the upcoming year. The prepared annual
report must be placed in the facility’s operating record as required under Part
257.105(h)(1).

The following sections cover the annual report’'s content requirements under Part
257.90(e) for calendar year 2018.

A.  LOCATION AND SITE MAPS — §257.90(e)(1)

MP&W maintains a private CCR landfill that provides for the controlled disposal of
CCR originating at its power generating facility located at 1700 Dick Drake Way in
Muscatine. The approximate 80-acre landfill site is located 7.5 miles west of the
power plant in the SW'. of Section 16, Township 76 North, Range 3 West in
Muscatine County (Figure 1, Appendix A).

The landfill has been in continuous operation since 1985. The CCR includes a
mixture of gypsum, fly ash, bottom ash, and slag. The permitted disposal area is
approximately 34 acres which is being developed in four phases, where the cells
are constructed and filled in sequential order from east to west. Currently Phases
| and Il are open and are actively being filled with CCR (Figure 2, Appendix A).

The site is regulated by the lowa Department of Natural Resources (IDNR) under
[567] lowa Administrative Code (IAC) Chapter 103 and by state Sanitary Disposal
Project Permit #70-SDP-06-82P, issued August 9, 2010 and revised November
29, 2018, with an expiration date of August 9, 2020.

A comprehensive list of references for this facility is provided in Section II. Of
primary interest herein is: Groundwater Monitoring System and Sampling and
Analysis Program, CCR Landfill (HR Green, revised May 2, 2017). That document
addresses the groundwater monitoring and corrective action requirements of the
Federal CCR Rule Part 257.90-98 and is posted as a reference on MP&W'’s
publicly accessible Internet site at https://www.mpw.org/utilities/electric/ccr-rule.

B.  IDENTIFICATION OF WELLS — §257.90(e)(2)

Table 1 provides a summary of the existing groundwater monitoring wells for the
federal groundwater monitoring program under 257.90 (Appendix B).

Well MW-22 was installed in February 2018 to provide an additional background
quality monitoring point. This well is incorporated into the statistical analysis and
interpretations herein.
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No wells were decommissioned or abandoned in 2018.

In addition, there are other facility wells which are not part of the current federal
CCR groundwater monitoring system because under §257.95(f-g) there has been
no statistical trigger to further characterize the nature of a release. These other
wells are part of the State of lowa CCR rule [567] IAC Chapter 103 and include:
MW-23, MW-24, and MW-25 installed in 2018, and MW-26 proposed for 2019.
Pending collection of additional groundwater level measurements in 2019, MW-23
will be considered for inclusion into the federal monitoring system as an additional
background quality monitoring point.

C. SUMMARY OF SAMPLE COLLECTION AND ANALYSIS — §257.90(e)(3)

Sample Collection and Results

Under 40 CFR Part 257.93(a) the Groundwater Monitoring Program (GMP)
includes the following groundwater monitoring points: Upgradient wells: MW-8,
MW-10, and MW-22 used to establish background quality; and Downgradient
wells: MW-4A, MW-5B, MW-6A, MW-13, MW-14A, MW-15A, MW-18A, and MW-
21 to monitor for downgradient impacts.

Table 1 provides a summary of the groundwater monitoring points (Appendix B),
including:

(1) Location coordinates (see also Figure 2),
2) Construction details,

(
(3) Function as a monitoring well or water level measuring point,
(4) Hydrogeologic unit monitored, and

(

5) Recent water level measurement used for the current evaluation of
horizontal groundwater flow pattern and vertical gradients.

The monitoring wells are sampled for the constituents specified in Appendix Ill and
Appendix IV to Part 257, as follows:

e Appendix Ill: boron, calcium, chloride, fluoride, pH, sulfates, and total
dissolved solids.

e Appendix IV: antimony, arsenic, barium, beryllium, cadmium, chromium,
cobalt, fluoride, lead, lithium, mercury, molybdenum, selenium, thallium,
and radium 226 & 228 combined.

Table 2 provides the implementation schedule for the GMP (Appendix B),
consisting of:

(1) Well function as either an upgradient or downgradient monitoring point

(2) Number of samples collected in each monitoring program,

(3) Dates of completed sampling events, constituents tested, and reason for
sampling including:
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a. Establish background quality,
b. Detection monitoring,
c. Resampling events to verify an initial SSI,
d. Assessment monitoring, and
e. Corrective action monitoring.

Samples are collected and handled as described in Procedure for Groundwater
and Surface Water Sampling (HR Green). Samples are then analyzed for the
Appendix Il and/or Appendix IV lists by certified testing laboratory TestAmerica
Laboratories, Inc. in Cedar Falls, lowa.

A summary tabulation of the groundwater sampling data obtained under §257.90
through §257.98 is provided (Appendix C). This tabulation covers the period of
June 2016 through December 2018, including 11 events used to establish
background quality, the first detection (compliance) event, a resampling event, and
the assessment monitoring events in 2018.

The laboratory’s analytical reports, the field low-flow sampling forms, and the DNR
Sampling Forms are also provided for the sampling events evaluated herein
(Appendix C).

Analysis

The analyzed data were then used to calculate statistical limits for each
well/constituent pair. Statistical calculations were performed by Groundwater
Stats Consulting using industry standard SANITAS™ Statistical Software, an EPA-
compliant package (EPA 2009, Unified Guidance). The full procedure is as
detailed in the document entitled: Groundwater Monitoring System and Sampling
and Analysis Program, CCR Landfill (HR Green, revised May 2, 2017).

The statistical report dated October 11, 2018 incorporates all data collected
through 2018 and the corresponding statistical analyses, including narratives,
background limits, prediction limits, statistically significant increases (SSl), trend
tests, confidence intervals, statistically significant Levels (SSL), and groundwater
protection standards (GWPS), etc., and is provided herein for reference (Appendix
D) and discussed below.

D.  DISCUSSION OF FINDINGS — §257.90(e)(4)

The review is being conducted in accordance with the statistical methodologies
presented in Groundwater Monitoring System and Sampling and Analysis
Program, CCR Landfill (HR Green, May 2017; see Tables llI-4, IlI-6, I1I-8, and IlI-
9 in Appendix D).

The implementation schedule (Table 2) and monitoring program summary (Table
3) track the major milestones of the MP&W groundwater monitoring system and
sampling and analysis program.
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Appendix Il constituents include: boron, calcium, chloride, fluoride, pH, sulfate,
and total dissolved solids.

Appendix IV constituents include: antimony, arsenic, barium, beryllium, cadmium,
chromium, cobalt, combined radium 226+228, fluoride, lead, lithium, mercury,
molybdenum, selenium, and thallium.

Year 2017

Establishment of background water quality occurred by testing all wells for
Appendix Il & IV constituents during the period of June 2016 through August 2017
(8 sampling events, spaced to capture seasonality), following which the detection
monitoring program was initiated.

The first detection monitoring event was on October 16, 2017, where Appendix Ill
constituents were tested. An initial 22 well/constituent pairs were determined to
exceed their respective statistical limits (Groundwater Stats Consulting, November
15, 2017), which are called initial SSI, or statistically significant increase above
background concentration.

A resampling event for the 22 well/constituent pairs was conducted on November
28, 2017 to confirm that each is in fact an SSI and not a false positive. Based on
re-sampling and statistical analysis there were 3 false positives (calcium, sulfate,
and total dissolved solids at MW-13) and 19 confirmed SSI (Groundwater Stats
Consulting, December 19, 2017).

Under §257.95(a), the confirmed SSI directed the facility transition into
assessment monitoring beginning in 2018.

Year 2018

For assessment monitoring, Appendix Il & IV constituents were tested during
2018. The events were conducted March 6, June 19, and August 28, 2018. These
events are intended to satisfy the requirements of both the initial scan and the
semi-annual and assessment monitoring requirements.’

Specifically, assessment monitoring was initiated at the March 6, 2018 event,
where the full Appendix Il and Appendix IV constituent lists were tested. The
Appendix IV constituents that were detected are shown below.

1 Under §257.95(b), assessment monitoring requires an initial scan of Appendix IV constituents, followed under §257.95(d)(1) by
semi-annual testing for Appendix Il list plus detected Appendix IV constituents. To streamline the tracking of sampling requirements
and results, and to align the federal and state sampling schedules, MP&W elects to test for full Appendix Ill and Appendix IV
constituent lists during each sampling event, except for combined radium which has not been detected over a reporting limit.
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Table 3 provides a groundwater monitoring program summary (Appendix B),

including:

(1) The current monitoring program status,

—_~ o~ o~ o~

(GWPS), and

4) Statistically significant trends,

3) Confirmed statistically significant increases (SSI) over background,

2) Planned change in monitoring program status for the next sampling event,

5) Statistically significant level (SSL) over a groundwater protection standard

(6) Upcoming sampling dates and constituents (as best as can be determined

at this point in time).

The information shown in Table 3 shows that the concentrations of several
constituents remain at statistically significant levels above background (i.e., SSI),
but that all confidence interval concentrations are below the GWPS, that is, there

were no SSLs determined.

Because there were no SSL’s determined during 2018, the facility is required to
continue in assessment monitoring in 2019, as shown in Table 3.

The GWPS values are shown in Table 4 and were established as the appropriate
Maximum Contaminant Level (MCL) or Regional Screening Level (RSL)?. Also
shown in Table 4 is the background statistical limit.

1. SUMMARY

In brief narrative summary, the current-year review indicates:

1. Monitoring wells remain viable sampling points as they are physically intact,
void of excessive sediment, and provide the anticipated recharge during

sampling.

2. Horizontal and vertical groundwater flow gradients appear stable and

consistent with historic observations. The primary groundwater flow path

is lateral, with flow across the filled area traveling from the southeast toward

the northwest (Figure 2).

2 The RSL values under §257.95(h)(2) were set for cobalt, lithium and molybdenum in Federal Register Volume 83, No. 146 dated July 30, 2018.

These four constituents do not have an established MCL.
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3. Analytical results indicate the landfill’'s primary impact on groundwater
quality is from Appendix Il constituents, including calcium, TDS, boron and
sulfate in the immediate area downgradient of the active landfill (MW-14A,
MW-15A, and MW-18A) and vicinity of the sediment runoff control pond
(MW-13 and MW-21). These are areas where CCR has been historically
deposited and/or accumulated. All wells are within 50 feet of a waste fill
perimeter or accumulation/deposition area.

Statistical analysis indicates that the concentrations of multiple constituents
remain above background limits (see SSI on Table 3), however, during
2018 there were no Appendix IV constituents that exhibited a statistically
significant level (SSL) above a groundwater protection standard (GWPS).
As such, under Assessment Monitoring Program §257.95(f) this site must
continue in assessment monitoring.

E. SUPPLEMENTAL INFORMATION — §257.90(e)(5)
The following information is provided to fill in context for the MP&W CCR facility.

Monitored Hydrogeologic Unit

For a full discussion of the GMP reference the document Groundwater Monitoring
System and Sampling and Analysis Program, CCR Landfill (HR Green, Revised
May 2, 2017, original May 18, 2016).

Of particular relevance herein is that the GMP wells monitor (1) water levels to
determine horizontal and vertical groundwater flow paths, and (2) for downgradient
groundwater quality impacts to the uppermost continuous aquifer beneath the site.
The aquifer and gradients are discussed below.

Uppermost Continuous Aquifer:

As a whole, a deep un-weathered and un-oxidized clay-rich glacial till
functions as a lower confining unit with field hydraulic conductivity values of
less than 1 x 10E-7 cm/sec. Over most of the site, this underlying low
permeability glacial till confining unit is overlain by a sequence of weathered
oxidized till, sand, and clayey silt (loess) which collectively constitute the
uppermost continuous aquifer beneath the site. This aquifer exhibits
hydraulic conductivity values as great as 1.7 X 10E-4 cm/sec and which are
two to three orders of magnitude greater than the underlying confining unit.
Therefore, the assemblage of deposits generally at depths of less than 50
feet is interpreted to function as the uppermost continuous aquifer beneath
the landfill. This is also the unit, within which the water table fluctuates, which
means the uppermost continuous aquifer is one in the same hydrogeologic
unit as the shallow water table aquifer. This uppermost continuous aquifer is
the unit monitored by the GMP groundwater monitoring wells.

Groundwater Flow:

The pre-landfill groundwater flow direction in the uppermost aquifer was
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dominantly horizontal from the southeast toward the northwest with natural
convergence along an ephemeral stream that formerly drained the
undeveloped site.

Under current conditions the dominant flow direction remains the same
except that convergence is now to the runoff control pond located west of the
landfill in the area of the original ephemeral stream. The current year water
table contours and primary flow path directions are depicted on Figure 2.

The observed vertical flow components are recharge (downward) in the
upland area of the southeast corner of the site (MW-8/9) and discharge
(upward) in the lowland area along the drainage way in the northeast corner
of the site (MW-10/11) (see Table 1).

State Monitoring Requirements

Monitoring at this facility is also conducted under the State of lowa Department of
Natural Resources in accordance with Sanitary Disposal Permit #70-SDP-06-82P
and per the approved Hydrologic Monitoring System Plan (HMSP).

The state’s monitoring and analysis requirements are not addressed further herein
but can be found in the Annual Water Quality Report to lowa DNR (submitted to
DNR annually by January 31).

Requlatory Status

The facility is regulated by the lowa Department of Natural Resources (IDNR)
under [567] lowa Administrative Code (IAC) Chapter 103 and by state Sanitary
Disposal Project Permit, issued August 9, 2010, revised November 29, 2018, and
with an expiration date of August 9, 2020.

The IDNR also regulates the site under the National Pollution Discharge
Elimination System NPDES Permit #7000109 which is currently in process of
permit renewal. MP&W is authorized to discharge storm water runoff from the
sediment runoff pond and two groundwater cut-off drains. Quarterly monitoring of
the designated Farm Pond outfall and annual reporting are completed by MP&W
in accordance with this permit.
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APPENDIX A

FIGURES

Figure 1: Location Map

Figure 2: Site Map
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