HR Green, Inc.

2019 Annual GMCA Report
Project No. 10100095.19

CCR Landfill = Muscatine Power & Water

2019 ANNUAL GROUNDWATER MONITORING
AND CORRECTIVE ACTION REPORT

COAL COMBUSTION RESIDUE (CCR) LANDFILL
PERMIT NO. #70-SDP-06-82P

MUSCATINE POWER & WATER
MUSCATINE, IOWA

January 2020

OWNERSHIP OF DOCUMENT

This document, and the ideas and designs incorporated herein, as an
instrument of professional service, is the property of HR Green, Inc. and is

not to be used, in whole or in part, for any other project without the written
authorization of HR Green, Inc.

J:\2019110100095. 19\GMR 2019\Rpt-MPW-2019Annual GMCAR-FINAL.docx



HR Green, Inc.

Project No. 10100095.19

2019 ANNUAL GROUNDWATER MONITORING
AND CORRECTIVE ACTION REPORT

CERTIFICATION

CCR LANDFILL

Permit No. #70-SDP-06-82P

MUSCATINE POWER & WATER

MUSCATINE, IOWA

January 2020

2019 Annual GMCA Report
CCR Landfill — Muscatine Power & \Water

I
Uiy & OF V5
Votugyos ek

) 3o ol 3
Sg%f %%W%ﬂkv;ﬁf

| hereby certify that this engineering document was prepared by me or under my
direct personal supervision and that | am a duly licensed Professional Engineer under

the laws of the State of lowa.

A s Aot

Jon E(_S/oh'arf, P.E. v

License No. 11786
My renewal date is December 31, 2021

Pages or sheets covered by this seal:
ENTIRE DOCUMENT

Date: 01/30/2019

Name:

Signature: ’/ %Mﬂéﬂ”\/

Date:

Phone: (319) 841-4000; Fax: (319) 841-4012

Prepared By:

Rose Amundson, CGP

01/30/2020

HR Green, Inc.
8710 Earhart Lane SW
Cedar Rapids, IA 52404




HR Green, Inc. 2019 Annual GMCA Report
Project No. 10100095.19 CCR Landfill — Muscatine Power & Water

TABLE OF CONTENTS

Page No.

1. GROUNDWATER MONITORING AND CORRECTIVE ACTION REPORT........... 1-1
A. LOCATION AND SITE MAPS — §257.90(€)(1)...ccceeeeirreeeeeeeeeeeeieeeeeeee I-1

B. IDENTIFICATION OF WELLS — §257.90(€)(2) ..--vvvrrerreeeeeeesirrreeeeeaaeeennans I-1

C. SUMMARY OF SAMPLE COLLECTION AND ANALYSIS — §257.90(e)(3) 1-2

D DISCUSSION OF FINDINGS — §257.90(€)(4) «...ceeeeeeeeeeeeeeeeeeeeeeeeeee -4

1. QUMM ARY e e I-6

E. SUPPLEMENTAL INFORMATION — §257.90(€)(5) ...vvvvvveeeeeeeeeeeiieeeeee. 1-6

Il REFERENGCES .......oiieuiiiteiiiimiiieaisensismsisssssesnssrnsassenssssanssssmssssanssssnsssssnsssensnssnnsns -1

APPENDIX A FIGURES
Figure 1 Location Map
Figure 2 Site Map

APPENDIXB TABLES
Table 1 Summary of Monitoring Wells and Piezometers
Table 2 Implementation Schedule
Table 3 Groundwater Monitoring Program Summary
Table 4 Groundwater Protection Standards

APPENDIX C SAMPLING DATA
o0 March 18 and August 6, 2019 Sampling Events Laboratory
Analytical Reports
o Groundwater Sampling Forms
o Low Flow Sampling Forms
e Summary Tabulations of Analytical Results

APPENDIX D STATISTICAL RESULTS
¢ Annual Statistical Results Report — November 4, 2019
¢ Flow Charts showing statistical procedure methodologies




HR Green, Inc. 2019 Annual GMCA Report
Project No. 10100095.19 CCR Landfill — Muscatine Power & Water

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 2019.

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
I and Il are open and actively being filled with CCR (Figure 2, Appendix A).
Ongoing construction activities at this facility began in 2019 to improve stormwater
and leachate management, and construct final landfill cover in areas that have
reached final design grades. This construction is expected to be complete in the
Spring of 2020.

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 last revised June 20,
2019. The permit expires 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).
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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.

It was determined that well MW-13 was no longer an effective monitoring point and
was abandoned in April 2019 following IDNR approval. In March 2019, bentonite
was observed in the casing of MW-18A, indicating damage to the point where it
could no longer be used and it was abandoned in August 2019. No other
monitoring wells under the federal monitoring program were decommissioned or
abandoned in 2019.

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 2020. In
2020, MW-23 will be included 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. A further discussion of MW-13 and MW-
18A are included above in Section I.B.

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 Il and
Appendix IV of Part 257, as follows:

o Appendix lll: 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,
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and radium 226 & 228 combined.

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

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 in Appendix C. This tabulation covers the period of
June 2016 through December 2019, including 13 events used to establish
background quality, the first detection (compliance) event, a resampling event, and
the assessment monitoring events in 2019.

The laboratory’s analytical reports, the field low-flow sampling forms, and the DNR
Sampling Forms are also provided for the sampling events in 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 November 4, 2019 incorporates all data collected
through 2019 and the corresponding statistical analyses, including narratives,
background limits, prediction limits, statistically significant increases (SSI), 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.
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D.  DISCUSSION OF FINDINGS — §257.90()(4)

The review was 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, 11I-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.

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

Assessment monitoring commenced in 2018 with the analysis of Appendix Il & IV
constituents. The events were conducted March 6, June 19, and August 28, 2018.
These events were intended to satisfy the requirements of both the initial scan and
the semi-annual and assessment monitoring requirements.”  Specifically,

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
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assessment monitoring was initiated at the March 6, 2018 event, where the full
Appendix Ill and Appendix IV constituent lists were tested.

Year 2019

For additional assessment monitoring, Appendix Ill & IV constituents were tested
during 2019. The events were conducted March 18 and August 6, 2019. These
events are intended to satisfy the requirements of both the initial scan and the
semi-annual and assessment monitoring requirements.?

Assessment monitoring continued during the 2019 events, where the full Appendix
[l and Appendix IV constituent lists were tested. The Appendix IV constituents
that were detected are shown below.

MW- 4A 5B 6A 8 10 14A 15A 21 22
Arsenic X
Barium X X X X X X X X X
Chromium X
Cobalt X X
Fluoride X X X X X X
Lithium X
Molybdenum X X X
Selenium X X
Combined Radium 226+226 X X X

Table 3 (Appendix B) provides a groundwater monitoring program summary
including:
(1) The current monitoring program status,
(2) Planned change in monitoring program status for the next sampling event,
(3) Confirmed statistically significant increases (SSI) over background,
(4) Statistically significant trends,
(5) Statistically significant level (SSL) over a groundwater protection standard
(GWPS), and
(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 2019, the facility is required to

constituent lists during each sampling event, except for combined radium which has not been detected over a reporting limit.

2 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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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)3. 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 with the exception of MW-13 and MW-18A.

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 landfill area traveling from the southeast
toward the northwest (Figure 2).

3. Analytical results indicate the landfill's primary impact on groundwater
quality is from Appendix Il constituents, including boron, calcium, sulfate,
and TDS in the immediate area downgradient of the active landfill (MW-
14A and MW-15A) and vicinity of the sediment runoff control pond (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
2019 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.

3 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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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
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
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March 4 and 20, April 29, and June 20, 2019, 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. 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 quarterly
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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HR Green, Inc.

Project No. 10100095.19

Table 4

Groundwater Protection Standards
2019 Groundwater Monitoring and Corrective Action Report

Muscatine Power & Water CCR Landfill

Permit No. #70-SDP-06-82P

2019 Annual GMCA Report
CCR Landfill = Muscatine Power & Water

Statistical

Constituent Unit MCL RSL Background Limit [ GWPS
Antimony (mg/L) 0.006 0.001 0.006
Arsenic (mg/L) 0.01 0.0078 0.01
Barium (mg/L) 2 0.22 2
Beryllium (mg/L) 0.004 0.001 0.004
Cadmium (mg/L) 0.005 0.0005 0.005
Chromium (mg/L) 0.1 0.005 0.1
Cobalt (mg/L) N/A 0.006 0.0056 0.006
Combined Radium (pCi/L) 5 0.88 5
Fluoride (mg/L) 4 0.83 4
Lead (mg/L) 0.015 0.0005 0.015
Lithium (mg/L) N/A 0.04 0.01 0.04
Mercury (mg/L) 0.002 0.0002 0.002
Molybdenum (mg/L) N/A 0.1 0.0057 0.1
Selenium (mg/L) 0.05 0.005 0.05
Thallium (mg/L) 0.002 0.001 0.002

All metals as Total recoverable.

MCL: Maximum Contaminant Level

RSL: Regional Screening Level
Statistical Background Limit: Groundwater Stats Consulting, 11/4/2019

GWPS: Ground Water Protection Standard



HR Green, Inc. 2019 Annual GMCA Report
Project No. 10100095.19 CCR Landfill — Muscatine Power & Water

APPENDIX C

SAMPLING DATA

e March 18 and August 6, 2019 Sampling Events
o0 Laboratory analytical Reports
o0 Ground water sampling forms
o0 Low Flow Sampling Forms

o Summary Tabulations of Analytical Results






TestAmerica Cedar Falls
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TestAmerica Cedar Falls
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This Detection Summary does not include radiochemical test results.
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TestAmerica Cedar Falls
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PQL
QC

RER
RL

RPD
TEF
TEQ

Practical Quantitation Limit

Quality Control

Relative Error Ratio (Radiochemistry)

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points

Toxicity Equivalent Factor (Dioxin)
Toxicity Equivalent Quotient (Dioxin)

Page 7 of 18

TestAmerica Cedar Falls

4/3/2019



7Lab Sample ID: LCS 310-233322/2-A Client Sample ID: Lab Control Sample
Matrix: Water

Annaann~ Annanan~
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Analysis Batch: 233311
—
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TestAmerica Cedar Falls
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TestAmerica Cedar Falls
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TestAmerica Cedar Falls
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Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.
Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<6mm (1/4").

Multiphasic samples are not present.

Samples do not require splitting or compositing.

Residual Chlorine Checked.

TestAmerica Cedar Falls

True
True
True
True
True

True

True
True
N/A

Page 18 of 18
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Eurofins TestAmerica, Cedar Falls
Page 2 of 17 5/6/2019



The following sample was prepared at a reduced aliquot due to discoloration and heavy sediment levels: MW-23 (310-151604-1).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica, Cedar Falls
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Eurofins TestAmerica, Cedar Falls
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Eurofins TestAmerica, Cedar Falls
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QcC
RER
RL
RPD
TEF
TEQ

Quality Control

Relative Error Ratio (Radiochemistry)

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)
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Eurofins TestAmerica, Cedar Falls
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Eurofins TestAmerica, Cedar Falls
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Eurofins TestAmerica, Cedar Falls
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Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.
Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<6mm (1/4").

Multiphasic samples are not present.

Samples do not require splitting or compositing.

Residual Chlorine Checked.

Eurofins TestAmerica, Cedar Falls

True
True
True
True

True
True

True
True
N/A
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UGG G UL U U o iy
Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.
Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<6mm (1/4").

Multiphasic samples are not present.
Samples do not require splitting or compositing.
Residual Chlorine Checked.

Eurofins TestAmerica, Cedar Falls

True
True
True
True

True
N/A

N/A
True
N/A
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Client Sample ID: MW-22 Lab Sample ID: 310-151614-4

[ _ IR _. IO = . _ _
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This Detection Summary does not include radiochemical test results.
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TestAmerica Cedar Falls
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PQL
QC

RER
RL

RPD
TEF
TEQ

Practical Quantitation Limit
Quality Control
Relative Error Ratio (Radiochemistry)

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points

Toxicity Equivalent Factor (Dioxin)
Toxicity Equivalent Quotient (Dioxin)
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TestAmerica Cedar Falls
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TestAmerica Cedar Falls
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Containers are not broken or leaking.
Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.
Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<6mm (1/4").

Multiphasic samples are not present.

Samples do not require splitting or compositing.

Residual Chlorine Checked.

TestAmerica Cedar Falls

True
True
True
True
True
True

True

True
True
N/A
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Eurofins TestAmerica, Cedar Falls

Page 2 of 22 5/6/2019



No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica, Cedar Falls
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Eurofins TestAmerica, Cedar Falls

Page 4 of 22 5/6/2019



Eurofins TestAmerica, Cedar Falls
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Eurofins TestAmerica, Cedar Falls

Page 6 of 22 5/6/2019



Eurofins TestAmerica, Cedar Falls
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Eurofins TestAmerica, Cedar Falls
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QcC
RER
RL
RPD
TEF
TEQ

Quality Control

Relative Error Ratio (Radiochemistry)

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)
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Eurofins TestAmerica, Cedar Falls
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Eurofins TestAmerica, Cedar Falls
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Containers are not broken or leaking.
Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.
Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<6mm (1/4").

Multiphasic samples are not present.

Samples do not require splitting or compositing.

Residual Chlorine Checked.

Eurofins TestAmerica, Cedar Falls

True
True
True
True
True

True
True

True
True
N/A
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UGG G UL U U o iy
Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.
Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<6mm (1/4").

Multiphasic samples are not present.
Samples do not require splitting or compositing.
Residual Chlorine Checked.

Eurofins TestAmerica, Cedar Falls

True
True
True
True

True
N/A

N/A
True
N/A
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This Detection Summary does not include radiochemical test results.
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PQL
QC

RER
RL

RPD
TEF
TEQ

Minimum Level (Dioxin)

Not Calculated

Not Detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative Error Ratio (Radiochemistry)

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Page 12 of 25
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7Lab Sample ID: LCS 310-233449/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA

~An s aana ~Ann
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Laporatory Kererences:
TAL CF = TestAmerica Cedar Falls, 704 Enterprise Drive, Cedar Falls, 1A 50613, TEL (319)277-2401

TestAmerica Cedar Falls
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TestAmerica Cedar Falls
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Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.
Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<6mm (1/4").

Multiphasic samples are not present.

Samples do not require splitting or compositing.

Residual Chlorine Checked.

TestAmerica Cedar Falls

True
True
True
True
True

True

True
True
N/A
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QC
RER
RL
RPD
TEF
TEQ

Quality Control
Relative Error Ratio (Radiochemistry)
Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points

Toxicity Equivalent Factor (Dioxin)
Toxicity Equivalent Quotient (Dioxin)
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Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.
Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<6mm (1/4").

Multiphasic samples are not present.

Samples do not require splitting or compositing.

Residual Chlorine Checked.

Eurofins TestAmerica, Cedar Falls
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Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.
Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<6mm (1/4").

Multiphasic samples are not present.
Samples do not require splitting or compositing.
Residual Chlorine Checked.

Eurofins TestAmerica, Cedar Falls

True
True
True
True
True

N/A

N/A
True
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Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.
Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<6mm (1/4").

Multiphasic samples are not present.
Samples do not require splitting or compositing.
Residual Chlorine Checked.
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GROUNDWATER SAMPLING AND/OR GROUNDWATER
ELEVATION MEASUREMENT FORM

Site Name Muscatine Power and Water Permit No. 70-SDP-6_82P

Monitoring Well/Piezometer No. MW-23

Upgradient X Downgradient

Name of person sampling Neil Hoskins

| A. MONITORING WELL/PIEZOMETER CONDITIONS

Well/Piezometer Properly Capped? (please check) @ YES [] NO

If no, explain

Standing Water or Litter? (please check) D YES ® NO
If yes, explain

B. GROUNDWATER ELEVATION MEASUREMENT (+ 0.01 foot, MSL)

Elevation:
Top of inner well casing 726.90 Ground Elevation 723.73
Depth of Well 27-17 Inside Casing Diameter (in inches) 2

Equipment Used Slope Indicator Co. Water level indicator Model 51453

Groundwater Level (+ 0.01 foot below top of inner casing, MSL):

Date/Time Depth to Groundwater Groundwater Elevation
Before Purging 3/19/19 10:25 3.87 723.03
*After Purging 3/19/19 10:50 8.12 718.78
*Before Purging
*C. WELL PURGING

Quantity of Water Removed from Well (gallons) 0-66

No. of Well Volumes (based on current water level) 0.17

Was well pumped/bailed dry? No

Equipment used:
Bailer type Dedicated Bailer?

Pump type Peristaltic Dedicated Pump? Yes

If not dedicated, method of cleaning

Please mail completed form to: lowa Department of Natural Resources, Land Quality Bureau, 502 E 9" St, Des Moines 1A 50319.

Questions? Call or Email: Nina Booker Environmental Engineer Sr., 515-725-8309, nina.booker@dnr.iowa.gov
09/2017 cmc DNR Form 542-1322




*Omit if only measuring groundwater elevations.

Please mail completed form to: lowa Department of Natural Resources, Land Quality Bureau, 502 E 9™ St, Des Moines |A 50319.

Questions? Call or Email: Nina Booker Environmental Engineer Sr., 515-725-8309, nina.booker@dnr.iowa.gov
09/2017 cmc DNR Form 542-1322
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This Detection Summary does not include radiochemical test results.
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LoQ
MDA
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Limit of Quantitation (DoD/DOE)

Minimum Detectable Activity (Radiochemistry)

Minimum Detectable Concentration (Radiochemistry)
Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not Detected at the reporting limit (or MDL or EDL if shown)
Practical Quantitation Limit

Quality Control

Relative Error Ratio (Radiochemistry)

Reporting Limit or Requested Limit (Radiochemistry)
Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)
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VIUINIVIU UV VL MU U TN Y

Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.
Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<6mm (1/4").

Multiphasic samples are not present.

Samples do not require splitting or compositing.

Residual Chlorine Checked.

Eurofins TestAmerica, Cedar Falls

True
True
True
True
True

True

True
True
N/A
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GROUNDWATER SAMPLING AND/OR GROUNDWATER
ELEVATION MEASUREMENT FORM

Site Name Muscatine Power and Water Permit No. 70-SDP-6_82P

Monitoring Well/Piezometer No. MW-4A
Upgradient DowngradientX

Name of person sampling Sam Bennett

A. MONITORING WELL/PIEZOMETER CONDITIONS
W [=] YES [ ] NO

ell/Piezometer Properly Capped? (please check)

If no, explain
Standing Water or Litter? (please check) [ ] YES [=] NO

If yes, explain

B. GROUNDWATER ELEVATION MEASUREMENT (+ 0.01 foot, MSL)

Top of inner well casing 713-45 Ground Elevation 711.18

Depth of Well 24-55 Inside Casing Diameter (in inches) 2"
Equipment Used Slope Indicator Co. Water level indicator Model 51453

Groundwater Level (+ 0.01 foot below top of inner casing, MSL):

Date/Time Depth to Groundwater Groundwater Elevation
Before Purging 8/7/2019 11:00 5.88 707.57
*After Purging 8/7/201911:30 6.92 706.53
*Before Purging

*C. WELL PURGING

Quantity of Water Removed from Well (gallons) 979

No. of Well Volumes (based on current water level)9-26
Was well pumped/bailed dry? No

Bailer type Dedicated Bailer?

Pump type Peristaltic Dedicated Pump? Yes

If not dedicated, method of cleaning







GROUNDWATER SAMPLING AND/OR GROUNDWATER
ELEVATION MEASUREMENT FORM

Site Name Muscatine Power and Water Permit No. 70-SDP-6_82P

Monitoring Well/Piezometer No. W-5B

Upgradient Downgradient*

Name of person sampling Sam Bennett

A. MONITORING WELL/PIEZOMETER CONDITIONS

Well/Piezometer Properly Capped? (please check) [=] YES [ NO
If no, explain

Standing Water or Litter? (please check) [] YES [w] NO
If yes, explain '

B. GROUNDWATER ELEVATION MEASUREMENT (+ 0.01 foot, MSL)
Elevation:

Top of inner well casing 70910 Ground Elevation 706.73

Depth of Well 25-30 Inside Casing Diameter (in inches) 2"
Equipment Used Slope Indicator Co. Water level indicator Model 51453

Groundwater Level (+ 0.01 foot below top of inner casing, MSL):

Date/Time Depth to Groundwater Groundwater Elevation
Before Purging 8/7/2019 13:10 2.85 706.25
*After Purging 8/7/2019 13:30 3.71 705.39
*Before Purging

Quantity of Water Removed from Well (gallons)9-33

No. of Well Volumes (based on current water level) 0-14

Was well pumped/bailed dry? No
Equipment used:

Bailer type Dedicated Bailer?
Pump type Peristaltic Dedicated Pump?Yes

If not dedicated, method of cleaning







GROUNDWATER SAMPLING AND/OR GROUNDWATER
ELEVATION MEASUREMENT FORM

Site Name Muscatine Power and Water

Permit No_ 7D‘SDP'6_82P

Monitoring Well/Piezometer No. MW-22

UpgradientX

Downgradient

Name of person sampling Sam Bennett

A. MONITORING WELL/PIEZOMETER CONDITIONS
Well/Piezometer Properly Capped? (please check) [=] YES [ ] NO

If no, explain

Standing Water or Litter? (please check)

[] YES

[®] NO

If yes, explain

B. GROUNDWATER ELEVATION MEASUREMENT (+ 0.01 foot, MSL)

Top of inner well casing 744-27

Ground Elevation 741.00

Depth of Well 44-27

Inside Casing Diameter (in inches) 2"

Groundwater Level (+ 0.01 foot below top of inner cas

Equipment Used Slope Indicator Co. Water level indicator Model 51453

*After Purging

Date/Time Depth to Groundwater Groundwater Elevation
8/6/18 13:35 23.51 720.76

*Before Purging

Quantity of Water Removed from Well (gallons) 1.72

No. of Well Volumes (based on current water level) 0-36

Bailer type

Dedicated Bailer?

Was well pumped/bailed dry? No
Equipment used:

Pump type Peristaltic

Dedicated Pump? Yes

If not dedicated, method of cleaning







GROUNDWATER SAMPLING AND/OR GROUNDWATER
ELEVATION MEASUREMENT FORM

Site Name Muscatine Power and Water

Permit No. 70-SDP-6_82P

Monitoring Well/Piezometer No. MW-21

Upgradient

Downgradient X

Name of person sampling Sam Bennett

A. MONITORING WELL/PIEZOMETER CONDITIONS

Well/Piezometer Properly Capped? (please check) [w] YES [1NO
If no, explain

Standing Water or Litter? (please check) [] YES [=] NO
If yes, explain

B. GROUNDWATER ELEVATION MEASUREMENT (+ 0.01 foot, MSL)

Top of inner well casing 72275

Ground Elevation 72281

Depth of Well 2220

Inside Casing Diameter (in inches) 2"

Equipment Used Slope Indicator Co. Water level indicator Model 51453

Groundwater Level (+ 0.01 foot below top of inner casing, MSL):

*After Purging

Date/Time Depth to Groundwater Groundwater Elevation
Before Purging 8/7/19 8:40 9.83 715.92
8/7/19 9:10 10.18 715.57

*Before Purging

*C. WELL PURGING

Quantity of Water Removed from Well (gallons)9-7°

No. of Well Volumes (based on current water level)0-3°

Bailer type

Was well pumped/bailed dry? No
Equipment used:

Dedicated Bailer?

Pump type Peristaltic

Dedicated Pump? Yes

If not dedicated, method of cleaning







GROUNDWATER SAMPLING AND/OR GROUNDWATER
ELEVATION MEASUREMENT FORM

Site Name Muscatine Power and Water Permit No. 70-SDP-6_82P

Monitoring Well/Piezometer No. MW-15A

Upgradient DowngradientX

Name of person sampling 5am Bennett

A. MONITORING WELL/PIEZOMETER CONDITIONS

Well/Piezometer Properly Capped? (please check) [=] YES []1NO
If no, explain

Standing Water or Litter? (please check) [] YES [=] NO
If yes, explain &2

B. GROUNDWATER ELEVATION MEASUREMENT (+ 0.01 foot, MSL)

Elevation:
Top of inner well casing 729-99 Ground Elevation 727.12
Depth of Well 20.50 Inside Casing Diameter (in inches) 2"

Equipment Used Slope Indicator Co. Water level indicator Model 51453

Groundwater Level (+ 0.01 foot below top of inner casing, MSL):

Date/Time Depth to Groundwater Groundwater Elevation
Before Purging 8/7/2019 13:55 9.85 720.14
*Before Purging

*C. WELL PURGING

Quantity of Water Removed from Well (gallons) 079

No. of Well Volumes (based on current water level) 0-46

Was well pumped/bailed dry? No
Equipment used:

Bailer type Dedicated Bailer?
Pump type Peristaltic Dedicated Pump? Yes

If not dedicated, method of cleaning







GROUNDWATER SAMPLING AND/OR GROUNDWATER

ELEVATION MEAS

UREMENT FORM

Site Name Muscatine Power and Water

Permit No. 70-SDP-6_82P

Monitoring Well/Piezometer No. MW-14A

Upgradient

DowngradientX

Name of person sampling 5am Bennett

A. MONITORING WELL/PIEZOMETER CONDITIONS

Well/Piezometer Properly Capped? (please check) [=] YES [ ] NO
If no, explain

Standing Water or Litter? (please check) []YES [=] NO
If yes, explain '

B. GROUNDWATER ELEVATION MEASUREMENT (+ 0.01 foot, MSL)

Elevat
Top of inner well casing 729.00

on:
Ground Elevation 726.19

Depth of Well 20-50

Inside Casing Diameter (in inches) 2"

Groundwater Level (+ 0.01 foot below top of inner casing,

Equipment Used Slope Indicator Co. Water level indicator Model 51453

MSL):

*After Purging

Date/Time Depth to Groundwater Groundwater Elevation
Before Purging 8/7/2019 14:50 10.61 718.39
8/7/2019 15:40 13.83 715.17

*Before Purging

*C. WELL PURGING
Quantity of Water Removed from Well (gallons) 1-32

No. of Well Volumes (based on current water level)0-82

Was well pumped/bailed dry? No

Bailer type

Equipment used:

Dedicated Bailer?

Pump type Peristaltic

Dedicated Pump? Yes

If not dedicated, method of cleaning







GROUNDWATER SAMPLING AND/OR GROUNDWATER
ELEVATION MEASUREMENT FORM

Site Name Muscatine Power and Water

Permit No. 70-SD P-6_82P

Monitoring Well/Piezometer No. MW-10

UpgradientX

Downgradient

Name of person sampling 5am Bennett

A. MONITORING WELL/PIEZOMETER CONDITIONS

Well/Piezometer Properly Capped? (please check) [w] YES [] NO
If no, explain
Standing Water or Litter? (please check) [=] NO

If yes, explain

[] YES

B. GROUNDWATER ELEVATION MEASUREMENT (+ 0.01 foot, MSL)

Top of inner well casing 718-51

Ground Elevation 716-32

Depth of Well 20-32

Inside Casing Diameter (in inches) 2"

Equipment Used Slope Indicator Co. Water level indicator Model 51453

Groundwater Level (+ 0.01 foot below top of inner casing, MSL):

*After Purging

Date/Time Depth to Groundwater Groundwater Elevation
8/7/2019 10:25 4.64 713.87

*Before Purging

Quantity of Water Removed from Well (gallons)0-79

No. of Well Volumes (based on current water level) 0-31

Bailer type

Was well pumped/bailed dry? No
Equipment used:

Dedicated Bailer?

Pump type Peristaltic

Dedicated Pump? Yes

If not dedicated, method of cleaning







GROUNDWATER SAMPLING AND/OR GROUNDWATER
ELEVATION MEASUREMENT FORM

Site Name Muscatine Power and Water Permit No. 70-SDP-6_82P

Monitoring Well/Piezometer No, MW-08

UpgradientX Downgradient

Name of person sampling 5am Bennett

A. MONITORING WELL/PIEZOMETER CONDITIONS
[=] YES [] NO

Well/Piezometer Properly Capped? (please check)

If no, explain
Standing Water or Litter? (please check)

[] YES [=] NO

If yes, explain

B. GROUNDWATER ELEVATION MEASUREMENT (+ 0.01 foot, MSL)

Ground Elevation 744.37

Inside Casing Diameter (in inches) 2

Top of inner well casing 74736

Depth of Well 42.95
Equipment Used Slope Indicator Co. Water level indicator Model 51453

Groundwater Level (+ 0.01 foot below top of inner casing, MSL):

*After Purging

Date/Time Depth to Groundwater Groundwater Elevation
Before Purgi_ng 8/6/2019 9:35 14.45 732.91
8/6/2019 10:40 20.67 ‘ 726.69

*Before Purging

*C. WELL PURGING

Quantity of Water Removed from Well (gallons) 1.72

No. of Well Volumes (based on current water level) 0-37

Bailer type

Dedicated Bailer?

Was well pumped/bailed dry? No
Equipment used:

Pump type Peristaltic

Dedicated Pump? Yes

If not dedicated, method of cleaning







GROUNDWATER SAMPLING AND/OR GROUNDWATER
ELEVATION MEASUREMENT FORM

Site Name Muscatine Power and Water Permit No, 70-SDP-6_82P

Monitoring Well/Piezometer No, MW-6A

Upgradient DowngradientX

Name of person sampling Neil Hoskins

A. MONITORING WELL/PIEZOMETER CONDITIONS

Well/Piezometer Properly Capped? (please check) [=] YES []NO
If no, explain

Standing Water or Litter? (please check) []YES (=] NO
If yes, explain ‘

B. GROUNDWATER ELEVATION MEASUREMENT (+ 0.01 foot, MSL)

Elevation:
Top of inner well casing 708.92 Ground Elevation 70649
Depth of Well 25-35 Inside Casing Diameter (in inches) 2"

Equipment Used Slope Indicator Co. Water level indicator Model 51453

Groundwater Level (+ 0.01 foot below top of inner casing, MSL):

Date/Time Depth to Groundwater Groundwater Elevation
Before Purging 8/7/2019 12:30 3.52 705.4
*After Purging 8/7/2019 12:50 3.91 705.01
*Before Purging

*C. WELL PURGING
Quantity of Water Removed from Well (gallons)9-66

No. of Well Volumes (based on current water level) 0-19

Was well pumped/bailed dry? No
Equipment used:

Bailer type Dedicated Bailer?
Pump type Peristaltic Dedicated Pump? Yes

If not dedicated, method of cleaning
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HR Green, Inc. 2019 Annual GMCA Report
Project No. 10100095.19 CCR Landfill — Muscatine Power & Water

APPENDIX D

STATISTICAL RESULTS AND METHODOLOGIES

¢ Annual Statistical Results Report, November 4, 2019
¢ Flow Charts showing statistical procedure methodologies






barium, beryllium, cadmium, chromium, cobalt, combined radium 226 + 228, fluoride,
lead, lithium, mercury, molybdenum, selenium and thallium.

Background Screening - Historical Summary
Background data were screened in October 2017 for all parameters at each well for the
constituents listed above, and the results of the screening were submitted during that

time. A summary of those findings is discussed below.

Qutlier Screening and Trend Tests

Time series plots were used to initially screen for suspected outliers, trends, and seasonal
patterns. Outliers and trends in background data result in increased variation and
statistical limits that are not conservative from a regulatory perspective, if not addressed.
Data from both upgradient and downgradient wells are screened for outliers, but only
outliers in upgradient wells would affect interwell prediction limits.

Box plots provide visual representation of variation within individual wells and between
all wells. Data were further evaluated through the Analysis of Variance test to determine
whether observed variation is statistically significant, and guide the decision logic for
determining an appropriate statistical limit as discussed below.

A number of possible outliers were identified and formally tested using Tukey’s box plot
method. When outliers were confirmed, these values were flagged in the computer
database with “0" in order to deselect prior to construction of statistical limits. Flagged
values appear as a disconnected, lighter symbol on the time series graphs. The outlier
analysis was updated for this report, and additional outliers were flagged. A summary of
all flagged values follows this letter.

No seasonal patterns were visually apparent in the any of the detected data; therefore, no
deseasonalizing adjustments were made to the data. When seasonal patterns are
observed, data may be optionally deseasonalized so that the resulting limits will correctly
account for the seasonality as a predictable pattern rather than random variation or a
release.

The Sen’s Slope/Mann Kendall trend test was used to evaluate all proposed background
data through August 2017 to identify statistically significant increasing or decreasing
trends. In the absence of suspected contamination, significant trending data are typically
not included as part of the background data used for construction of prediction limits.
This step serves to eliminate the trend and, thus, reduce variation in background. When
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statistically significant decreasing trends are present, earlier data are evaluated to
determine whether earlier concentration levels are significantly different than current
reported concentrations and will be deselected as necessary. When the historical records
of data are truncated for the reasons above, a summary report will be provided to show
the date ranges used in construction of the statistical limits.

The results of the trend analyses were presented with the October 2017 screening and
showed a statistically significant decreasing trend for chloride in upgradient well MW-08.
This trend was relatively low in magnitude when compared to average concentrations;
therefore, no adjustments were made to the data sets. No other statistically significant
trends were identified for any of the Appendix Il parameters.

Natural systems continuously evolve due to physical changes made to the environment
and unrelated to the site. To accommodate these types of changes, data for all wells and
constituents are re-evaluated for the purpose of updating statistical limits. Improved
sample size results in statistical limits that provide better representation of the true
background population. In the case of interwell prediction limits, all upgradient well data
are screened through time series for any new outliers or trending data that would cause
statistical limits to be artificially inflated. Any flagged data may be seen on the Outlier
Summary table.

Determination of Statistical Method

The Analysis of Variance (ANOVA) was used to identify the most appropriate statistical
approach for Muscatine Power & Water. Interwell tests, which compare downgradient
well data to statistical limits constructed from pooled upgradient well data, are
appropriate when average concentrations are similar across upgradient wells. Intrawell
tests, which compare compliance data from a single well to screened historical data within
the same well, are appropriate when upgradient wells exhibit spatial variation; when
statistical limits constructed from upgradient wells would not be conservative from a
regulatory perspective; and when downgradient water quality is unimpacted compared
to upgradient water quality for the same parameters.

In cases where downgradient concentrations are elevated relative to upgradient
concentrations, an independent study and hydrogeological investigation would be
required to identify local geochemical conditions and expected groundwater quality for
the region to justify an intrawell approach. Such an assessment is beyond the scope of
services provided by Groundwater Stats Consulting.
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The ANOVA noted no variation in groundwater among upgradient wells for fluoride and
pH. Boron contained 100% nondetects in upgradient wells; therefore, the ANOVA test
could not be performed. As a result, interwell tests are recommended for boron, fluoride
and pH. The ANOVA identified spatial variation in groundwater upgradient of the site for
calcium, chloride, sulfate and TDS, indicating intrawell methods should be considered for
these parameters if no pre-existing contamination from the site is suspected in
downgradient wells. Additional testing was conducted as described below to determine
intrawell eligibility.

Intrawell limits constructed from carefully screened background data from within each
well serve to provide statistical limits that are conservative (i.e. lower) from a regulatory
perspective, and that will rapidly identify a change in more recent compliance data from
within a given well. This statistical method removes the element of variation from across
wells and eliminates the chance of mistaking natural spatial variation for a release from
the facility. Prior to performing intrawell prediction limits, it is necessary to demonstrate
that water at downgradient wells is not suspected to have existing impacts from the
practices of the facility.

First, to establish baseline upgradient concentrations, tolerance limits (either parametric
or nonparametric as appropriate) were constructed using pooled upgradient well data for
each of the Appendix Ill parameters recommended for intrawell analyses. Parametric
tolerance limits were constructed with a target of 99% confidence and 95% coverage. The
confidence and coverage levels for nonparametric tolerance limits are dependent upon
the number of background samples. As more data are collected, the background
population is better represented, and the confidence and coverage levels increase.

Next, to determine whether average downgradient concentrations are elevated relative
to the upgradient well baseline concentrations established by the tolerance limits above,
confidence intervals were constructed on downgradient wells for each of the Appendix Il
parameters exhibiting spatial variation. The results showed that at least one confidence
interval exceeded its respective upgradient tolerance limit for each of the parameters
tested.

When the entire confidence interval exceeds a background standard, it is an indication
that downgradient concentrations are elevated above background levels. Therefore,
interwell methods are recommended initially in lieu of intrawell methods until further
research identifies whether the elevated downgradient concentrations are likely the result
of natural geological conditions, an off-site source, or may be the result of the facility.
After such a study, data would be re-evaluated to determine the most appropriate
statistical Detection Monitoring method.
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Prediction Limits - Appendix Il Parameters March 2019

Interwell prediction limits were constructed as recommended in the CCR Rule (2015) and
in the EPA Unified Guidance (2009), based on a 1-of-2 resample plan using pooled
upgradient well data for all Appendix Ill parameters. In the event of an initial exceedance
of compliance well data, a resample will be collected to determine whether the initial
exceedance is confirmed, in which case a statistically significant increase (SSI) is identified.
If the resample falls within the statistical limit, the initial exceedance is considered to be a
false positive result and, therefore, no further action is necessary.

Parametric prediction limits were constructed when background data followed a normal
or transformed-normal distribution. Non-parametric prediction limits are provided for
data sets with greater than 50% nondetects, and for data sets which do not follow a
normal or transformed-normal distribution. Downgradient measurements were
compared to these background limits. Prediction limits results and a summary table of
well/constituent pairs found to exceed their respective limits follows this letter.

The Sen’s Slope/Mann Kendall trend test was performed on the exceedances noted above
to determine whether concentrations are increasing, decreasing or stabilizing over time.
No statistically significant increasing trends were noted. Statistically significant decreasing
trends were noted for boron in well MW-15A and total dissolved solids in well MW-21.

Confidence Intervals — Appendix IV Parameters

Confidence intervals were constructed at all downgradient wells, except for well MW-13
which has been abandoned, for detected Appendix IV parameters. A minimum of 4
samples is required to construct confidence intervals; however, 8 samples are generally
recommended for better representation of the true average population. Established
Maximum Contaminant Levels (MCLs) are used as the Ground Water Protection Standard
(GWPS) against which confidence intervals are compared, unless background limits are
higher as discussed below. For parameters without MCLs (cobalt, lithium, and
molybdenum), the CCR-Rule specified level was used unless background was higher.
Parametric confidence intervals are constructed with 99% confidence when data follow a
normal or transformed-normal distribution. For all other cases, nonparametric confidence
intervals are constructed, with the confidence level based on the number of samples
available.

Background limits are established for the Appendix IV parameters using upper tolerance
limits constructed with 95% confidence/95% coverage using pooled upgradient well data,
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for comparison against established MCLs. When background limits, or Alternate
Contaminant Levels (ACLs), are higher than established MCLs or CCR-Rule specified levels,
the CCR Rule recommends using these as the GWPS for the confidence interval
comparisons. The GWPS is exceeded only when the entire confidence interval exceeds its
respective GWPS. None of the confidence intervals exceeded their respective standard.

Thank you for the opportunity to assist you in the statistical analysis of groundwater
quality for Muscatine Power & Water. If you have any questions or comments, please feel
free to contact me.

For Groundwater Stats Consulting,

Kristina L. Rayner
Groundwater Statistician

Easton T. Rayner
Groundwater Analyst
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MUSCATINE POWER & WATER GWPS

CCR-Rule | Background
Constituent Name MCL Specified Limit GWPS
Antimony, Total (mg/L) 0.006 0.001 0.006
Arsenic, Total (mg/L) 0.01 0.0078 0.01
Barium, Total (mg/L) 2 0.22 2
Beryllium, Total (mg/L) 0.004 0.001 0.004
Cadmium, Total (mg/L) 0.005 0.0005 0.005
Chromium, Total (mg/L) 0.1 0.005 0.1
Cobalt, Total (mg/L) n/a 0.006 0.0056 0.006
Combined Radium, Total (pCi/L) 5 0.88 5
Fluoride, Total (mg/L) 4 0.83 4
Lead, Total (mg/L) 0.015 0.0005 0.015
Lithium, Total (mg/L) n/a 0.04 0.01 0.04
Mercury, Total (mg/L) 0.002 0.0002 0.002
Molybdenum, Total (mg/L) n/a 0.1 0.0057 0.1
Selenium, Total (mg/L) 0.05 0.005 0.05
Thallium, Total (mg/L) 0.002 0.001 0.002

*MCL = Maximum Contaminant Level
*GWPS = Groundwater Protection Standard
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Outlier Summary

Muscatine Power & Water ~ Client: HR Green, Inc.  Data: Muscatine Power & Water ~ Printed 10/31/2019, 11:45 PM
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6/6/2016 213 (0)
6/7/2016
6/8/2016 472 (0) 218 (o) 0.0191(0)  0.00172 (0)
10/10/2016 74.8 (0) 276 (o) 0.00179 (0)  1.14 (0) 3.25(0)
41712017 474 (0) 1.69 (Fo) 1.93 (0)
4/18/2017
10/16/2017 50 (0)
L) " (mgl\ﬂ
L) sonds (M- 4 salids
o (ol o (oY) ) gl o (0OY) gL ) cowed - solve
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6/6/2016 0.000245 (o)
6/7/2016 0.00147 (o)
6/8/2016 0.0227 (o) 975 (0) 1970 (0)
10/10/2016 00176 (0)  0.0364 (o) 1170 (o) 2740 (0)
4/17/2017 6.7 (0)
4/18/2017 3.16 (0) 4160 (0)
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Constituent

Boron (mg/L)

Boron (mg/L)

Boron (mg/L)

Calcium (mg/L)

Chloride (mg/L)

pH (SU)

Sulfate (mg/L)

Sulfate (mg/L)

Total Dissolved Solids (mg/L)
Total Dissolved Solids (mg/L)
Total Dissolved Solids (mg/L)

Interwell Prediction Limit Summary Table - Significant Results

Muscatine Power & Water

Well
MW-14A
MW-15A
MW-21
MW-14A
MW-5B
MW-21
MW-14A
MW-21
MW-14A
MW-15A
MW-21

Upper Lim.
0.299
0.299
0.299
152
30
7.9
366
366
750.6
750.6
750.6

Client: HR Green, Inc.

Lower Lim.

nfa
nfa
n/a
nfa
nfa
6.64
nfa
n/a
nfa
nfa
nfa

Date

8/7/2019
8/7/12019
8/7/2019
8/7/2019
8/7/12019
8/7/2019
8/7/12019
8/7/2019
8/7/2019
8/7/2019
8/7/2019

Data: Muscatine Power & Water

Observ.
17.6
7.56
8.46
255
64.1
6.33
837
529
1510
786
960

Sig.
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

BaN %NDs
33 93.94
33 93.94
33 93.94
33 0

33 39.39
33 0

33 0

33 0

33 0

33 0

33 0

Transform
nfa
nfa
nfa
nfa
nfa
n/a
nfa
n/a
No
No
No

Printed 10/31/2019, 11:36 PM

Alpha
0.001617
0.001617
0.001617
0.001617
0.001617
0.003233
0.001617
0.001617
0.000...
0.000...
0.000...

Method

NP Inter (NDs) 1 of 2
NP Inter (NDs) 1 of 2
NP Inter (NDs) 1 of 2
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
Param Inter 1 of 2
Param Inter 1 of 2
Param Inter 1 of 2



Trend Test Summary Table- Significant Results

Muscatine Power & Water ~ Client: HR Green, Inc.  Data: Muscatine Power & Water  Printed 10/31/2019, 11:55 PM

Constituent Well Slope Calc. Critical Sig. N %NDs  Normality Xform Alpha Method
Boron (mg/L) MW-15A -3.573 -70 -53 Yes 15 0 n/a nfa 0.01 NP
Total Dissolved Solids (mg/L) MW-21 -192.1 -49 -48 Yes 14 0 n/a nia 0.01 NP



Confidence Interval Summary Table - All Results (No Significant)

Muscatine Power & Water ~ Client: HR Green, Inc.  Data: Muscatine Power & Water ~ Printed 11/1/2019, 9:50 AM

Constituent Well Upper Lim. Lower Lim. Compliance Sig. N %NDs Transform Alpha Method
Antimony (mg/L) MW-14A 0.001 0.001 0.006 No 13 100 No 0.01 NP (NDs)
Antimony (mg/L) MW-15A 0.001 0.001 0.006 No 13 100 No 0.01 NP (NDs)
Antimony (mg/L) MW-21 0.001 0.001 0.006 No 13 100 No 0.01 NP (NDs)
Antimony (mg/L) MW-4A 0.001 0.001 0.006 No 13 100 No 0.01 NP (NDs)
Antimony (mg/L) MW-5B 0.001 0.001 0.006 No 13 100 No 0.01 NP (NDs)
Antimony (mg/L) MW-6A 0.001 0.001 0.006 No 13 100 No 0.01 NP (NDs)
Arsenic (mg/L) MW-14A 0.002 0.002 0.01 No 13 100 No 0.01 NP (NDs)
Arsenic (mg/L) MW-15A 0.002 0.002 0.01 No 13 100 No 0.01 NP (NDs)
Arsenic (mg/L) MW-21 0.002 0.002 0.01 No 13 100 No 0.01 NP (NDs)
Arsenic (mg/L) MW-4A 0.002 0.002 0.01 No 13 100 No 0.01 NP (NDs)
Arsenic (mg/L) MW-5B 0.002 0.002 0.01 No 13 100 No 0.01 NP (NDs)
Arsenic (mg/L) MW-6A 0.002 0.002 0.01 No 13 100 No 0.01 NP (NDs)
Barium (mg/L) MW-14A 0.03872 0.03178 2 No 13 0 No 0.01 Param.
Barium (mg/L) MW-15A 0.04177 0.03437 2 No 12 0 No 0.01 Param.
Barium (mg/L) MW-21 0.0622 0.04075 2 No 13 0 No 0.01 Param.
Barium (mg/L) MW-4A 0.1477 0.1271 2 No 13 0 No 0.01 Param.
Barium (mg/L) MW-5B 0.3319 0.3031 2 No 13 0 No 0.01 Param.
Barium (mg/L) MW-6A 0.2118 0.1897 2 No 13 0 X3 0.01 Param.
Beryllium (mg/L) MW-14A 0.001 0.001 0.004 No 13 100 No 0.01 NP (NDs)
Beryllium (mg/L) MW-15A 0.001 0.001 0.004 No 13 100 No 0.01 NP (NDs)
Beryllium (mg/L) MW-21 0.001 0.001 0.004 No 13 100 No 0.01 NP (NDs)
Beryllium (mg/L) MW-4A 0.001 0.001 0.004 No 13 100 No 0.01 NP (NDs)
Beryllium (mg/L) MW-5B 0.001 0.001 0.004 No 13 100 No 0.01 NP (NDs)
Beryllium (mg/L) MW-6A 0.001 0.001 0.004 No 13 100 No 0.01 NP (NDs)
Cadmium (mg/L) MW-14A 0.0005 0.0005 0.005 No 13 100 No 0.01 NP (NDs)
Cadmium (mg/L) MW-15A 0.0005 0.0005 0.005 No 13 100 No 0.01 NP (NDs)
Cadmium (mg/L) MW-21 0.0005 0.0005 0.005 No 13 100 No 0.01 NP (NDs)
Cadmium (mg/L) MW-4A 0.0005 0.0005 0.005 No 13 100 No 0.01 NP (NDs)
Cadmium (mg/L) MW-5B 0.0005 0.0005 0.005 No 13 100 No 0.01 NP (NDs)
Cadmium (mg/L) MW-6A 0.0005 0.0005 0.005 No 13 100 No 0.01 NP (NDs)
Chromium (mg/L) MW-14A 0.005 0.005 0.1 No 13 100 No 0.01 NP (NDs)
Chromium (mg/L) MW-15A 0.005 0.005 0.1 No 13 100 No 0.01 NP (NDs)
Chromium (mg/L) MW-21 0.006369 0.004847 0.1 No 13 30.77 No 0.01 Param.
Chromium (mg/L) MW-4A 0.005 0.005 0.1 No 13 100 No 0.01 NP (NDs)
Chromium (mg/L) MW-5B 0.005 0.005 0.1 No 13 100 No 0.01 NP (NDs)
Chromium (mg/L) MW-6A 0.005 0.005 0.1 No 13 100 No 0.01 NP (NDs)
Cobalt (mg/L) MW-14A 0.0005 0.0005 0.006 No 13 100 No 0.01 NP (NDs)
Cobalt (mg/L) MW-15A 0.0005 0.0005 0.006 No 13 100 No 0.01 NP (NDs)
Cobalt (mg/L) MW-21 0.0005 0.0005 0.006 No 13 100 No 0.01 NP (NDs)
Cobalt (mg/L) MW-4A 0.000681 0.0005 0.006 No 13 92.31 No 0.01 NP (NDs)
Cobalt (mg/L) MW-5B 0.0005 0.0005 0.006 No 13 100 No 0.01 NP (NDs)
Cobalt (mg/L) MW-6A 0.0005 0.0005 0.006 No 13 100 No 0.01 NP (NDs)
Combined Radium 226 + 228 (pCi/L) MW-14A 0.4256 0.1048 5 No 10 0 No 0.01 Param.
Combined Radium 226 + 228 (pCi/L) MW-15A 0.3128 0.1425 5 No 10 0 No 0.01 Param.
Combined Radium 226 + 228 (pCi/L) MW-21 0.6138 0.1129 5 No 10 0 No 0.01 Param.
Combined Radium 226 + 228 (pCi/L) MW-4A 0.7245 0.3813 5 No 10 0 No 0.01 Param.
Combined Radium 226 + 228 (pCi/L) MW-5B 0.9905 0.5843 5 No 10 0 No 0.01 Param.
Combined Radium 226 + 228 (pCi/L) MW-6A 0.7108 0.3234 5 No 10 0 No 0.01 Param.
Fluoride (mg/L) MW-14A 0.684 0.5 4 No 13 84.62 No 0.01 NP (NDs)
Fluoride (mg/L) MW-15A 0.549 0.5 4 No 13 76.92 No 0.01 NP (NDs)
Fluoride (mg/L) MW-21 0.768 0.5 4 No 14 85.71 No 0.01 NP (NDs)
Fluoride (mg/L) MW-4A 0.664 0.5 4 No 14 71.43 No 0.01 NP (normality)
Fluoride (mg/L) MW-5B 0.627 0.5 4 No 14 78.57 No 0.01 NP (NDs)
Fluoride (mg/L) MW-6A 0.814 0.5 4 No 14 71.43 No 0.01 NP (normality)

(

(

(

(

(
Lead (mg/L) MW-14A 0.0005 0.0005 0.015 No 13 100 No 0.01 NP (NDs)
Lead (mg/L) MW-15A 0.0005 0.0005 0.015 No 13 100 No 0.01 NP (NDs)

Lead (mg/L) MW-21 0.000633 0.0005 0.015 No 13 92.31 No 0.01 NP
Lead (mg/L) MW-4A 0.0005 0.0005 0.015 No 12 100 No 0.01 NP (NDs)
Lead (mg/L) MW-58 0.0005 0.0005 0.015 No 13 100 No 0.01 NP (NDs)
Lead (mg/L) MW-6A 0.0005 0.0005 0.015 No 13 100 No 0.01 NP (NDs)
Lithium (mg/L) MW-14A 0.01 0.01 0.04 No 13 100 No 0.01 NP (NDs)

Lithium (mg/L) MW-15A 0.01 0.01 0.04 No 13 100 No 0.01 NP (
Lithium (mg/L) MW-21 0.0277 0.01 0.04 No 13 7692  No 0.01 NP (NDs)
Lithium (mg/L) MW-4A 0.01 0.01 0.04 No 13 100 No 0.01 NP (NDs)
Lithium (mg/L) MW-58 0.01 0.01 0.04 No 13 100 No 0.01 NP (NDs)
Lithium (mg/L) MW-6A 0.01 0.01 0.04 No 13 100 No 0.01 NP (NDs)
Mercury (mgiL) MW-14A 0.0002 0.0002 0.002 No 13 100 No 0.01 NP (NDs)
(

Mercury (mg/L) MW-15A 0.0002 0.0002 0.002 No 13 100 No 0.01 NP (NDs)



Constituent
Mercury (mg/L)
Mercury (mg/L)
Mercury (mg/L)
Mercury (mg/L)
Molybdenum (mg/L)
Molybdenum (mg/L)
Molybdenum (mg/L)
Molybdenum (mg/L)
Molybdenum (mg/L)
Molybdenum (mg/L)
Selenium (mg/L)
Selenium (mg/L)
Selenium (mg/L)
Selenium (mg/L)
Selenium (mg/L)
Selenium (mg/L)
Thallium (mg/L)
Thallium (mg/L)
Thallium (mg/L)
Thallium (mg/L)
Thallium (mg/L)
(mg/L)

Thallium (mg/L!

Confidence Interval Summary Table - All Results (No Significant)

Muscatine Power & Water Printed 11/1/2019, 9:50 AM

Well
MW-21
MW-4A
MW-58
MW-6A
MW-14A
MW-15A
MW-21
MW-4A
MW-5B
MW-6A
MW-14A
MW-15A
MW-21
MW-4A
MW-58
MW-6A
MW-14A
MW-15A
MW-21
MW-4A
MW-58
MW-6A

Upper Lim.
0.0002
0.0002
0.0002
0.0002
0.002
0.002
0.00383
0.002
0.00212
0.002
0.00829
0.00502
0.01238
0.005
0.005
0.005
0.001
0.001
0.001
0.001
0.001
0.001

Client: HR Green, Inc.

Lower Lim.

0.0002
0.0002
0.0002
0.0002
0.002
0.002
0.002
0.002
0.002
0.002
0.00569
0.005
0.006818
0.005
0.005
0.005
0.001
0.001
0.001
0.001
0.001
0.001

Compliance
0.002
0.002
0.002
0.002
0.1
0.1
0.1
0.1
0.1
0.1
0.05
0.05
0.05
0.05
0.05
0.05
0.002
0.002
0.002
0.002
0.002
0.002

Sig.

N

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

Data: Muscatine Power & Water

%NDs

100
100
100
100
100
100
92.31
100
92.31
100
15.38
92.31
15.38
100
100
100
100
100
100
100
100
100

Transform

Alpha
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Method
NP (NDs)
NDs)
NDs)
NDs)
NDs)
NDs)
NDs)
NDs)
NDs)
NDs)
normality)
NP (NDs)
Param.
NP (NDs)

P
P
P
P
P
P(
P
P
P
P (

Page 2



Prediction Limits




Constituent

Boron (mg/L)

Boron (mg/L)

Boron (mg/L)

Calcium (mg/L)

Chloride (mg/L)

pH (SU)

Sulfate (mg/L)

Sulfate (mg/L)

Total Dissolved Solids (mg/L)
Total Dissolved Solids (mg/L)
Total Dissolved Solids (mg/L)

Interwell Prediction Limit Summary Table - Significant Results

Printed 10/31/2019, 11:36 PM

Muscatine Power & Water

Well
MW-14A
MW-15A
MW-21
MW-14A
MW-58
MW-21
MW-14A
MW-21
MW-14A
MW-15A
MW-21

Upper Lim.
0.299
0.299
0.299
152
30
7.9
366
366
750.6
750.6
750.6

Client: HR Green, Inc.

Lower Lim.

nfa
nfa
nfa
nfa
n/a
6.64
n/a
nfa
n/a
n/a

nja

Date

8/7/2019
8/7/12019
8/7/2019
8/7/12019
8/7/2019
8/7/2019
8/7/2019
8/7/2019
8/7/2019
8/7/2019
8/7/2019

Data: Muscatine Power & Water

Observ.

17.6
7.56
8.46
255
64.1
6.33
837
529
1510
786
960

BaN %NDs  Transform
33 93.94 n/a
33 93.94 nfa
33 93.94 nfa
33 0 nfa
33 39.39 nfa
33 0 nfa
33 0 n/a
33 0 nfa
33 0 No
33 0 No
33 0 No

Alpha
0.001617
0.001617
0.001617
0.001617
0.001617
0.003233
0.001617
0.001617
0.000...
0.000...
0.000...

Method

NP Inter (NDs) 1 of 2
NP Inter (NDs) 1 of 2
NP Inter (NDs) 1 of 2
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
Param Inter 1 of 2
Param Inter 1 of 2
Param Inter 1 of 2



Constituent
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Calcium (mg/L)
mg/L)
mg/L

Calcium
Calcium

Calcium (mg/L.

Calcium (mg/L.

Calcium (mg/L.
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Fluoride (mg/L.
Fluoride (mg/L.
Fluoride (mg/L,

)
)
)
)
Fluoride (mg/L)
)

(
(
Fluoride (mg/L,
(
Fluoride (mg/L.
pH (SU)
pH (SU)
PH (SU)
pH (SU)
pH (SU)
pH (SU)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Total Dissolved Solids (mg/L)
Total Dissolved Solids (mg/L)
Total Dissolved Solids (mg/L)
Total Dissolved Solids (mg/L)
Total Dissolved Solids (mg/L)
Total Dissolved Solids (mg/L)

Interwell Prediction Limit Summary Table - All Results

Printed 10/31/2019, 11:36 PM

Muscatine Power & Water

Well
MW-14A
MW-15A
MW-21
MW-4A
MW-5B
MW-6A
MW-14A
MW-15A
MwW-21
MW-4A
MW-58
MW-6A
MW-14A
MW-15A
MW-21
MW-4A
MW-58
MW-6A
MW-14A
MW-15A
MW-21
MW-4A
MW-58
MW-6A
MW-14A
MW-15A
MW-21
MW-4A
MW-5B
MW-6A
MW-14A
MW-15A
MW-21
MW-4A
MW-5B
MW-6A
MW-14A
MW-15A
MW-21
MW-4A
MW-58
MW-6A

Upper Lim.
0.299
0.299
0.299
0.299
0.299
0.299
152
152
152
152
152
152
30

30

30

30

30

30
0.826
0.826
0.826
0.826
0.826
0.826
7.9
7.9
7.9
7.9
7.9
7.9
366
366
366
366
366
366
750.6
750.6
750.6
750.6
750.6
750.6

Client: HR Green, Inc.

Lower Lim. Date

nfa 8/7/2019
nfa 8/7/2019
nfa 8/7/2019
n/a 8/7/2019
n/a 8/7/2019
n/a 8/7/2019
nfa 8/7/2019
n/a 8/7/2019
n/a 8/7/2019
n/a 8/7/2019
n/a 8/7/2019
n/a 8/7/2019
n/a 8/7/2019
n/a 8/7/12019
n/a 8/7/2019
nfa 8/7/2019
nfa 8/7/2019
nfa 8/7/2019
n/a 8/7/2019
n/a 8/7/2019
n/a 8/7/2019
n/a 8/7/2019
n/a 8/7/2019
n/a 8/7/2019
6.64 8/7/2019
6.64 8/7/2019
6.64 8/7/2019
6.64 8/7/2019
6.64 8/7/2019
6.64 8/7/2019
nfa 8/7/12019
n/a 8/7/2019
nfa 8/7/12019
n/a 8/7/2019
n/a 8/7/2019
nfa 8/7/2019
nfa 8/7/2019
nfa 817/12019
nfa 8/7/2019
n/a 8/7/12019
n/a 8/7/2019
n/a 8/7/12019

Data: Muscatine Power & Water

Observ.

17.6
7.56
8.46
0.2ND
0.2ND
0.2ND
255
111
145
93.8
139
80.9
221
9.91
14
15.6
64.1
5ND
0.5ND
0.625
0.5ND
0.525
0.5ND
0.535
7.09
7.11
6.33
7.22
7.02
7.12
837
327
529
47
112
2.5ND
1510
786
960
422
596
308

Sig.
Yes
Yes
Yes
No
No
No
Yes
No
No
No
No
No
No

BaN %NDs  Transform
33 93.94 n/a
33 93.94 nfa
33 93.94 nfa
33  93.94 n/a
33 93.94 n/a
33 93.94 n/a
33 0 n/a
33 0 n/a
3 0 n/a
33 0 n/a
33 0 n/a
33 0 n/a
33 39.39 n/a
33 39.39 n/a
33 39.39 n/a
33 39.39 nia
33 39.39 nfa
33 39.39 nia
32 78.13 n/a
32 7813 n/a
32 78.13 n/a
32 7813 n/a
32 78.13 n/a
32 7813 n/a
33 0 n/a
33 0 n/a
33 0 n/a
33 0 n/a
33 0 n/a
33 0 n/a
33 0 nfa
3 0 n/a
33 0 nfa
33 0 n/a
3 0 n/a
33 0 n/a
33 0 No
33 0 No
33 0 No
33 0 No
33 0 No
33 0 No

Alpha
0.001617
0.001617
0.001617
0.001617
0.001617
0.001617
0.001617
0.001617
0.001617
0.001617
0.001617
0.001617
0.001617
0.001617
0.001617
0.001617
0.001617
0.001617
0.001709
0.001709
0.001709
0.001709
0.001709
0.001709
0.003233
0.003233
0.003233
0.003233
0.003233
0.003233
0.001617
0.001617
0.001617
0.001617
0.001617
0.001617
0.000...
0.000...
0.000...
0.000...
0.000...
0.000...

Method

NP Inter (NDs) 1 of 2
NP Inter (NDs) 1 of 2
NP Inter (NDs) 1 of 2
NP Inter (NDs) 1 of 2
NP Inter (NDs) 1 of 2
NP Inter (NDs) 1 of 2
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...

(

(

(

NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (NDs) 1 of 2
NP Inter (NDs) 1 of 2
NP Inter (NDs) 1 of 2
NP Inter (NDs) 1 of 2
NP Inter (NDs) 1 of 2
NP Inter (NDs) 1 of 2
NP Inter (normality) ...

)
)
)
)

NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
NP Inter (normality) ...
Param Inter 1 of 2
Param Inter 1 of 2
Param Inter 1 of 2
Param Inter 1 of 2
Param Inter 1 of 2
Param Inter 1 of 2
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Prediction Limit

Constituent: Boron (mg/L) Analysis Run 10/31/2019 11:36 PM  View: Prediction Limit Test
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-15A MW-10 (bg) MW-08 (bg) MW-6A MW-58 MW-4A MW-21 MW-14A MW-22 (bg)
6/6/2016 16.8 <0.2

6/7/2016 <0.2 <0.2 <0.2 <0.2

6/8/2016 <0.2 15.8

8/15/2016 20.6 <0.2 7.23 17.9

8/16/2016 <0.2 <0.2 <0.2 <0.2

10/10/2016 <0.2 <0.2 8.45

10/11/2016 17.9 <0.2 <0.2 <0.2 19.3

12/12/2016 <0.2 <0.2 <0.2 6.93

12/14/2016 18.4 <0.2 <0.2 14.7

2/17/2017 14.9 <0.2 <0.2 13.1

2/21/2017 <0.2 <0.2 <0.2 4.87

4/17/2017 14.7 <0.2 <0.2 <0.2 <0.2 <0.2 1.3

4/18/2017 4.49

6/19/2017 <0.2 <0.2

6/20/2017 <0.2 <0.2 7.36

6/21/2017 16.4 <0.2 16.3

8/7/2017 <0.2 <0.2 <0.2

8/8/2017 14.7 <0.2 <0.2 7.05 13

10/16/2017 <0.2 <0.2 <0.2 3.33

10/17/2017 19.2 <0.2 <0.2 16

11/28/2017 12.9 (R) 2.24 (R) 13.7 (R)

3/5/2018 <0.2

3/6/2018 <0.2 <0.2 <0.2 0.66 0.885 <0.2
3/7/2018 9.8 1

6/19/2018 <0.2 <0.2 6.84 <0.2
6/20/2018 105 15

6/21/2018 <0.2 <0.2 <0.2

8/27/2018 <0.2 <0.2 <0.2
8/28/2018 <0.2 1.36

8/29/2018 14.6 <0.2 <0.2 14

3/18/2019 <0.2

3/19/2019 <0.2 <0.2 <0.2 <0.2 0.299
3/20/2019 8.35 6.95 15.5

8/6/2019 0.205 <0.2
8/7/2019 7.56 <0.2 <0.2 <0.2 <0.2 8.46 17.6



Constituent: Calcium (mg/L) Analysis Run 10/31/2019 11:36 PM  View: Prediction Limit Test

Prediction Limit

Muscatine Power & Water  Client: HR Green, Inc.

Data: Muscatine Power & Water

6/6/2016
6/7/2016
6/8/2016
8/15/2016
8/16/2016
10/10/2016
10/11/2016
12/12/2016
12/14/2016
2/17/2017
2/21/2017
4/17/2017
4/18/2017
6/19/2017
6/20/2017
6/21/2017
8/7/2017
8/8/2017
10/16/2017
10/17/2017
11/28/2017
3/6/2018
3/6/2018
3/7/2018
6/19/2018
6/20/2018
6/21/2018
8/27/2018
8/28/2018
8/29/2018
3/18/2019
3/19/2019
3/20/2019
8/6/2019
8/7/2019

MW-15A
206

199

203

244
233

226

186

206

218

217 (R)

229

102

155

118

111

MW-10 (bg)
89.3

80.7

83.3

86.5

81.2

79.2

83.6

85.5

83.3

77.3

88.5

85.4

76.3

78.9

MW-08 (bg)

152

117
118

109

89.9

96.5

113

91.3

77

74.7

115

83.6

97.6

132

MW-6A MW-5B
814 147
75.4 139
75.7 140
85.6 147
68.8 126
56.3 130
140
729
71.2 139
71.9 136
741 134
80.1 147
73.3 146
73.2 134
80.9 139

MW-4A

98.2

88.8

89.3
94.5

86.8

85.9

88.7

89.7

85.3

95.8

914

91.3

99.7

93.8

MW-21

37.2
146

185

178

118

110

149

163
62.3

251

159

78.7

142

145

MW-14A

281

311

308

333
268

310

307

296

310

301 (R)

278

297

309

290

255

MW-22 (bg)

69.8

915

80.7

91.6

83.8



Prediction Limit

Constituent: Chloride (mg/L) Analysis Run 10/31/2019 11:36 PM  View: Prediction Limit Test
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-15A MW-10 (bg) MW-08 (bg) MW-6A MW-58 MW-4A MW-21 MW-14A MW-22 (bg)
6/6/2016 17.1 6.22

6/7/2016 19.8 5.97 67 12.6

6/8/2016 27.7 28.7

8/15/2016 17.2 <5 16.6 28.7

8/16/2016 17.8 <5 65.9 13.2

10/10/2016 <5 16.2 24.4

10/11/2016 17.6 <5 66 13.6 37

12/12/2016 9.08 67 135 19.2

12/14/2016 19 <5 17.2 319

2/17/2017 215 <5 15.1 335

2/21/2017 15.4 9.93 70.4 14.2

4/17/2017 <5 17.1 <5 62.1 125 39.4

4/18/2017 15.6

6/19/2017 <5 14.1

6/20/2017 63.4 13.2 15.1

6/21/2017 12.8 <5 29.7

8/7/2017 <5 14 13.2

8/8/2017 15.4 <5 64 16.1 32,9

10/16/2017 <5 14.4 14.7 5.09

10/17/2017 20.5 <5 73 35.4

11/28/2017 20.7 (R) 67.8 (R) 33.2(R)

3/5/2018 <5

3/6/2018 145 5.33 68.2 8.81 <5 30
3/7/2018 24.2 37.4

6/19/2018 <5 14.9 10.9 27.2
6/20/2018 <5 29

6/21/2018 <5 65 15.3

8/27/2018 <5 15.6 29.8
8/28/2018 19.4 <5

8/29/2018 10.1 <5 70.8 33.1

3/18/2019 16.1

3/19/2019 <5 <5 55 16 27.6
3/20/2019 8.54 8.3 25.8

8/6/2019 17.1 26.9
8/7/2019 9.91 <5 <5 64.1 15.6 14 22.1



Prediction Limit

Constituent: Fluoride (mg/L) Analysis Run 10/31/2019 11:36 PM  View: Prediction Limit Test
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-10 (bg) MW-15A MW-4A MW-5B MW-6A MW-08 (bg) MW-14A MW-21 MW-22 (bg)
6/6/2016 0.731 <05

6/7/2016 <0.5 <0.5 <05 <0.5

6/8/2016 <0.5 <0.5

8/15/2016 <0.5 0.549 <05 <05

8/16/2016 <0.5 <0.5 <0.5 <0.5

10/10/2016 <0.5 <0.5 <0.5

10/11/2016 <0.5 <0.5 <0.5 <0.5 0.867

12/12/2016 <0.5 1.88 2.02 <0.5

12/14/2016 <0.5 <0.5 0.72 <0.5

2/17/2017 <0.5 <0.5 0.664 <0.5

2/21/2017 2.14 1.89 <05 0.993

4/17/2017 0.774 0.801 0.627 0.814

4/18/2017 0.768

6/19/2017 <0.5 <0.5

6/20/2017 <0.5 <0.5 <0.5

6/21/2017 <0.5 <0.5 <0.5

8/7/2017 <0.5 <0.5 <0.5

8/8/2017 <0.5 <0.5 <0.5 <0.5 <0.5

10/16/2017 <0.5 <0.5 <0.5 <0.5

10/17/2017 <0.5 <0.5 <0.5 <0.5

3/5/2018 <0.5

3/6/2018 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
3/7/2018 <0.5 <0.5

6/19/2018 <0.5 0.826 <0.5 <0.5
6/20/2018 <0.5 0.684

6/21/2018 <0.5 <0.5 <0.5

8/27/2018 <0.5 <0.5 <0.5
8/28/2018 <0.5 <0.5

8/29/2018 <0.5 <0.5 <0.5 <05

3/18/2019 <0.5

3/19/2019 <0.5 0.771 <0.5 <0.5 <0.5
3/20/2019 0.523 <0.5 <0.5

8/6/2019 0.643 0.507
8/7/2019 0.596 0.625 0.525 <0.5 0.535 <0.5 <0.5
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Prediction Limit

Constituent: pH (SU)  Analysis Run 10/31/2019 11:36 PM  View: Prediction Limit Test
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-15A MW-10 (bg) MW-08 (bg) MW-6A MW-58 MW-4A MW-21 MW-14A MW-22 (bg)
6/6/2016 7.3 7.4

6/7/2016 7.2 7.4 7.7 7.6

6/8/2016 6.7 7.1

8/15/2016 7.3 7.3 6.7 7.2

8/16/2016 7.3 7.4 7.3 75

10/10/2016 7.2 7.1 6.7

10/11/2016 7.2 7.3 7.2 75 7.1

12/12/2016 75 7.3 7.6 7

12/14/2016 7.4 7.3 7.3 7.2

2/17/2017 7.3 7.2 75 7.3

2/21/2017 7.3 7.4 7.2 7

4/17/2017 7.3 7.3 7.1 7.3 7.2 7.4 73

4/18/2017 6.9

6/19/2017 7.2 7.1

6/20/2017 7.2 7.4 6.7

6/21/2017 7.3 7.3 7.3

8/7/2017 7.9 7.3 7.9

8/8/2017 7.2 7.3 7.2 6.8 7.2

10/16/2017 7.3 7.4 7.8 6.8

10/17/2017 7.2 7.8 7.3 7.6

11/28/2017 6.9 (R)

3/5/2018 7.04

3/6/2018 7.3 7.4 7.23 7.36 6.76 7.36
3/7/2018 7.24 7.35

6/19/2018 7.72 7.56 7.25 7.9
6/20/2018 75 7.26

6/21/2018 7.58 7.3 7.53

8/27/2018 7.23 7.2 7.42
8/28/2018 7.44 7.07

8/29/2018 7.25 7.18 7.14 7.09

3/19/2019 7.1 7.08 7.15 7.05 7.26 7.21
3/20/2019 7.76 6.41 6.97

8/6/2019 6.64 7.12

8/7/12019 7.1 7.07 7.12 7.02 7.22 6.33 7.09



Prediction Limit

Constituent: Sulfate (mg/L) Analysis Run 10/31/2019 11:36 PM  View: Prediction Limit Test
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-15A MW-10 (bg) MW-08 (bg) MW-6A MW-58 MW-4A MW-21 MW-14A MW-22 (bg)
6/6/2016 827 42.1

6/7/2016 366 <5 109 322

6/8/2016 713 1050

8/15/2016 605 338 520 1040

8/16/2016 187 <5 109 28.4

10/10/2016 36.4 187 603

10/11/2016 607 <5 105 27.2 1010

12/12/2016 <5 109 327 645

12/14/2016 732 38.4 149 1140

2/17/2017 849 47.3 36 1190

2/21/2017 145 5.94 111 415

4/17/2017 853 38.3 145 <5 108 395 1200

4/18/2017 461

6/19/2017 35.4 190

6/20/2017 108 33 541

6/21/2017 537 <5 1020

8/7/2017 39 119 35.3

8/8/2017 664 <5 114 590 1110

10/16/2017 46.9 106 454 206

10/17/2017 835 <5 135 1210

11/28/2017 779 (R) 1140 (R)

3/5/2018 51.4

3/6/2018 87.3 <5 122 162 53.7 123
3/7/2018 824 1110

6/19/2018 37.3 136 489 134
6/20/2018 210 1090

6/21/2018 <5 119 51.3

8/27/2018 34.3 94.7 125
8/28/2018 52.2 96.6

8/29/2018 400 <5 120 1070

3/18/2019 223

3/19/2019 42.8 <5 85 48 134
3/20/2019 351 442 1050

8/6/2019 276 139
8/7/2019 327 28.8 <5 112 47 529 837



Prediction Limit

Constituent: Total Dissolved Solids (mg/L) Analysis Run 10/31/2019 11:36 PM  View: Prediction Limit Test
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-15A MW-10 (bg) MW-08 (bg) MW-6A MW-58 MW-4A MW-21 MW-14A MW-22 (bg)
6/6/2016 1620 468

6/7/2016 836 440 920 507

6/8/2016 1440 2000

8/15/2016 1270 412 1110 1980

8/16/2016 664 340 672 426

10/10/2016 444 708 1420

10/11/2016 1500 370 646 450 2500

12/12/2016 368 636 450 1240

12/14/2016 1600 428 634 2080

2/17/2017 1470 498 460 1010

2/21/2017 578 336 684 1010

4/17/2017 1780 538 624 402 680 442 2260

4/18/2017 1060

6/19/2017 524 656

6/20/2017 656 452 1140

6/21/2017 1280 486 2250

8/7/2017 458 488 420

8/8/2017 1390 364 734 1220 2170

10/16/2017 414 470 466 514

10/17/2017 1520 424 688 2080

11/28/2017 1670 (R) 2650 (R)

3/5/2018 314

3/6/2018 376 292 620 586 200 424
3/7/2018 1270 1820

6/19/2018 396 502 952 434
6/20/2018 676 1800

6/21/2018 368 828 440

8/27/2018 392 414 420
8/28/2018 420 416

8/29/2018 948 298 622 1900

3/18/2019 612

3/19/2019 326 320 562 398 456
3/20/2019 724 872 1690

8/6/2019 702 428
8/7/2019 786 320 308 596 422 960 1510



Trend Tests




Trend Test Summary Table- Significant Results

Muscatine Power & Water ~ Client: HR Green, Inc.  Data: Muscatine Power & Water  Printed 10/31/2019, 11:55 PM

Constituent Well Slope Calc. Critical Sig. N %NDs  Normality Xform Alpha Method
Boron (mg/L) MW-15A -3.573 -70 -53 Yes 15 0 n/a nfa 0.01 NP
Total Dissolved Solids (mg/L) Mw-21 -192.1 -49 -48 Yes 14 0 nj/a nfa 0.01 NP



Constituent
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Calcium (mg/L)
Calcium (mg/L)
Calcium (mg/L)
Calcium (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
pH (SU)

pH (SU)

pH (SU)

pH (SU)
Sulfate (mg/L,
Sulfate (mg/L.

(
(
Sulfate (mg/L,
(

)
)
)
Sulfate (mg/L)
Sulfate (mg/L)

Total Dissolved Solids (mg/L)
Total Dissolved Solids (mg/L)
Total Dissolved Solids (mg/L)
Total Dissolved Solids (mg/L)
Total Dissolved Solids (mg/L)
Total Dissolved Solids (mg/L)

Trend Test Summary Table- All Results

Muscatine Power & Water Printed 10/31/2019, 11:55 PM

Well
MW-08 (bg)
MW-10 (bg)
MW-14A
MW-15A
MWwW-21
MW-22 (bg)
MW-08 (bg)
MW-10 (bg)
MW-14A
MW-22 (bg
MW-08 (bg
MW-10 (bg
MW-22 (bg
MW-5B
MW-08 (bg)
MW-10 (bg)
MWwW-21
MW-22 (bg)
MW-08 (bg)
MW-10 (bg)
MW-14A
MW-21
MW-22 (bg)
MW-08 (bg)
MW-10 (bg)
MW-14A
MW-15A
MW-21
MW-22 (bg)

)
)
)
)

Client: HR Green, Inc.

Slope
0

0
-0.3935
-3.573
-0.2346
0
-9.474
-1.558
-7.766
6.577
-0.769
0
-2.005
-0.4874
0
-0.06091
0
-0.2765
-33.26
-0.6058
-33
-89.49
10.95
-104
-46.69
-172.3
2771
-192.1
5.653

Data: Muscatine Power & Water

Critical

48

Sig.
No
No
No
Yes
No
No
No
No
No
No
No
No
No

N
14
14
15
15
15

%NDs
92.86
100

O © 0O 0O OO0 OO 00 0 o0 0 O O ©

Normality
nfa
n/a
nfa
nfa
n/a
nfa
n/a
nfa
n/a
n/a
n/a
n/a
n/a
n/a
n/a
nfa
n/a
nfa
n/a
n/a
n/a
n/a
n/a
n/a
n/a
nfa
n/a
nfa

n/a

Xform
n/a
nfa
n/a
nfa
nfa
n/a
nfa
n/a
nfa
nfa
n/a
nfa
n/a
nfa
nfa
n/a
nfa
n/a
nfa
nfa
n/a
nfa
n/a
nfa
nfa
n/a
nfa
nfa

nfa

Alpha
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Method
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
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Time Series
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Time Series

Constituent: Antimony (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 <0.001 <0.001 <0.001
6/7/2016 <0.001

6/8/2016 <0.001 <0.001

8/15/2016 <0.001 <0.001 <0.001 <0.001 <0.001
8/16/2016 <0.001

10/10/2016 <0.001 <0.001 <0.001

10/11/2016 <0.001 <0.001 <0.001
12/14/2016 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
2/17/2017 <0.001 <0.001 <0.001 <0.001 <0.001
2/21/2017 <0.001

4/17/2017 <0.001 <0.001 <0.001 <0.001 <0.001

4/18/2017 <0.001
6/19/2017 <0.001 <0.001

6/20/2017 <0.001

6/21/2017 <0.001 <0.001 <0.001
8/7/2017 <0.001 <0.001

8/8/2017 <0.001 <0.001 <0.001 <0.001
3/5/2018 <0.001

3/6/2018 <0.001 <0.001

3/7/2018 <0.001 <0.001 0.00195
6/19/2018 <0.001 <0.001

6/20/2018 <0.001 <0.001 <0.001 <0.001
8/27/2018 <0.001 <0.001

8/28/2018 <0.001

8/29/2018 <0.001 <0.001 <0.001
3/18/2019 <0.001

3/19/2019 <0.001

3/20/2019 <0.001 <0.001

8/6/2019 <0.001

8/7/12019 <0.001 <0.001 <0.001



Time Series

Constituent: Antimony (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-21 MW-22 (bg) MW-4A MW-5B MW-6A
6/7/2016 <0.001 <0.001 <0.001
6/8/2016 <0.001
8/15/2016 <0.001
8/16/2016 <0.001 <0.001 <0.001
10/10/2016 <0.001
10/11/2016 <0.001 <0.001 <0.001
12/12/2016 <0.001 <0.001 <0.001 <0.001
2/17/2017 <0.001
2/21/2017 <0.001 <0.001 <0.001
4/17/2017 <0.001 <0.001 <0.001
4/18/2017 <0.001
6/20/2017 <0.001 <0.001 <0.001
6/21/2017 <0.001
8/7/2017 <0.001
8/8/2017 <0.001 <0.001 <0.001
3/6/2018 <0.001 <0.001 <0.001 <0.001 <0.001
6/19/2018 <0.001 <0.001
6/21/2018 <0.001 <0.001 <0.001
8/27/2018 <0.001
8/28/2018 <0.001 <0.001
8/29/2018 <0.001 <0.001
3/19/2019 <0.001 <0.001 <0.001 <0.001
3/20/2019 <0.001
8/6/2019 <0.001

8/7/12019 <0.001 <0.001 <0.001 <0.001



Time Series

Constituent: Arsenic (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 0.00298 <0.002 <0.002
6/7/2016 <0.002

6/8/2016 <0.002 <0.002

8/15/2016 0.00369 <0.002 <0.002 <0.002 <0.002
8/16/2016 <0.002

10/10/2016 <0.002 0.00328 <0.002

10/11/2016 <0.002 <0.002 <0.002
12/14/2016 <0.002 0.00312 <0.002 <0.002 <0.002 <0.002
2/17/2017 0.00298 <0.002 <0.002 <0.002 <0.002
2/21/2017 <0.002

4/17/2017 <0.002 <0.002 <0.002 <0.002 <0.002

4/18/2017 <0.002
6/19/2017 <0.002 0.00262

6/20/2017 <0.002

6/21/2017 <0.002 <0.002 <0.002
8/7/2017 <0.002 0.00317

8/8/2017 <0.002 <0.002 <0.002 <0.002
3/5/2018 <0.002

3/6/2018 <0.002 <0.002

3/7/2018 <0.002 <0.002 0.00265
6/19/2018 <0.002 0.00211

6/20/2018 <0.002 <0.002 <0.002 <0.002
8/27/2018 <0.002 0.0036

8/28/2018 <0.002

8/29/2018 <0.002 <0.002 <0.002
3/18/2019 <0.002

3/19/2019 0.0056

3/20/2019 <0.002 <0.002

8/6/2019 <0.002

8/7/12019 0.00784 <0.002 <0.002



Time Series

Constituent: Arsenic (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-21 MW-22 (bg) MW-4A MW-5B MW-6A
6/7/2016 <0.002 <0.002 <0.002
6/8/2016 <0.002
8/15/2016 <0.002
8/16/2016 <0.002 <0.002 <0.002
10/10/2016 <0.002
10/11/2016 <0.002 <0.002 <0.002
12/12/2016 <0.002 <0.002 <0.002 <0.002
2/17/2017 <0.002
2/21/2017 <0.002 <0.002 <0.002
4/17/2017 <0.002 <0.002 <0.002
4/18/2017 <0.002
6/20/2017 <0.002 <0.002 <0.002
6/21/2017 <0.002
8/7/2017 <0.002
8/8/2017 <0.002 <0.002 <0.002
3/6/2018 <0.002 <0.002 <0.002 <0.002 <0.002
6/19/2018 <0.002 0.00245
6/21/2018 <0.002 <0.002 <0.002
8/27/2018 0.00261
8/28/2018 <0.002 <0.002
8/29/2018 <0.002 <0.002
3/19/2019 <0.002 <0.002 <0.002 <0.002
3/20/2019 <0.002
8/6/2019 <0.002

8/7/12019 <0.002 <0.002 <0.002 <0.002






Time Series

Constituent: Barium (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 0.168 <0.1
6/7/2016 0.0861

6/8/2016 0.0302 0.0443

8/15/2016 0.161 0.0616 0.0402 0.044 0.0391
8/16/2016 0.0671

10/10/2016 0.0706 0.163 0.0477

10/11/2016 0.0391 0.0426 0.0381
12/14/2016 0.0645 0.15 0.0945 0.0383 0.0406 0.0394
2/17/2017 0.151 0.0872 0.0306 0.0402 0.0403
2/21/2017 0.0594 (F1)

4/17/2017 0.0636 0.138 0.0559 0.0341 0.0364

4/18/2017 0.0297
6/19/2017 0.076 0.154

6/20/2017 0.0783

6/21/2017 0.0338 0.0327 0.0313
8/7/2017 0.0596 0.157

8/8/2017 0.0857 0.031 0.0338 0.0329
3/5/2018 0.129

3/6/2018 0.0617 0.132

3/7/2018 0.0285 0.0352 0.0281
6/19/2018 0.0761 0.162

6/20/2018 0.118 0.0314 0.0338 0.0352
8/27/2018 0.0649 0.216

8/28/2018 0.122

8/29/2018 0.0344 0.0335 0.036
3/18/2019 0.0751

3/19/2019 0.185

3/20/2019 0.0328 0.037

8/6/2019 0.0733

8/7/12019 0.215 0.0398 0.047



Time Series

Constituent: Barium (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-21 MW-22 (bg) MW-4A MW-5B MW-6A
6/7/2016 0.15 0.331 0.209
6/8/2016 0.0573
8/15/2016 0.0482
8/16/2016 0.128 0.295 0.199
10/10/2016 0.0606
10/11/2016 0.131 0.304 0.196
12/12/2016 0.056 0.139 0.315 0.216
2/17/2017 0.143
2/21/2017 0.0735 0.316 0.197
4/17/2017 0.111 0.296 0.152
4/18/2017 0.0356
6/20/2017 0.0461 0.133 0.31
6/21/2017 0.197
8/7/2017 0.133
8/8/2017 0.0499 0.3 0.19
3/6/2018 0.0148 0.15 0.117 0.341 0.206
6/19/2018 0.0515 0.184
6/21/2018 0.144 0.336 0.222
8/27/2018 0.181
8/28/2018 0.0622 0.149
8/29/2018 0.357 0.206
3/19/2019 0.209 0.161 0.326 0.2
3/20/2019 0.0511
8/6/2019 0.215

8/7/12019 0.0624 0.147 0.301 0.211



Time Series

Constituent: Boron (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 <0.2 16.8 13.7
6/7/2016 <0.2

6/8/2016 15.8

8/15/2016 <0.2 13.3 17.9 20.6 15.1
8/16/2016 <0.2

10/10/2016 <0.2 <0.2

10/11/2016 19.3 17.9 14.3
12/14/2016 <0.2 <0.2 7.03 147 18.4 1.8
2/17/2017 <0.2 4.35 13.1 14.9 12.7
2/21/2017 <0.2

4/17/2017 <0.2 <0.2 5.93 1.3 147

4/18/2017 105
6/19/2017 <0.2 <0.2

6/20/2017 2.77

6/21/2017 16.3 16.4 15
8/7/2017 <0.2 <0.2

8/8/2017 2.72 13 147 10.8
10/16/2017 <0.2 <0.2 50

10/17/2017 16 19.2 13.1
11/28/2017 2.92 (R) 13.7 (R) 12.9 (R) 10.7 (R)
3/5/2018 <0.2

3/6/2018 <0.2 21.7

3/7/2018 1 9.8 8.81
6/19/2018 <0.2 <0.2

6/20/2018 1.34 15 105 133
8/27/2018 <0.2 <0.2

8/28/2018 145

8/29/2018 14 14.6 105
3/18/2019 <0.2

3/19/2019 <0.2

3/20/2019 155 8.35

8/6/2019 0.205

8/7/12019 <0.2 17.6 7.56



Time Series

Constituent: Boron (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-21 MW-22 (bg) MW-4A MW-5B MW-6A
6/7/2016 <0.2 <0.2 <0.2
6/8/2016 <0.2
8/15/2016 7.23
8/16/2016 <0.2 <0.2 <0.2
10/10/2016 8.45
10/11/2016 <0.2 <0.2 <0.2
12/12/2016 6.93 <0.2 <0.2 <0.2
2/17/2017 <0.2
2/21/2017 4.87 <0.2 <0.2
4/17/2017 <0.2 <0.2 <0.2
4/18/2017 4.49
6/20/2017 7.36 <0.2 <0.2
6/21/2017 <0.2
8/7/2017 <0.2
8/8/2017 7.05 <0.2 <0.2
10/16/2017 3.33 <0.2
10/17/2017 <0.2 <0.2
11/28/2017 2.24 (R)
3/6/2018 0.885 <0.2 0.66 <0.2 <0.2
6/19/2018 6.84 <0.2
6/21/2018 <0.2 <0.2 <0.2
8/27/2018 <0.2
8/28/2018 1.36 <0.2
8/29/2018 <0.2 <0.2
3/19/2019 0.299 <0.2 <0.2 <0.2
3/20/2019 6.95
8/6/2019 <0.2

8/7/12019 8.46 <0.2 <0.2 <0.2






Time Series

Constituent: Cadmium (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 <0.0005 <0.0005 <0.0005
6/7/2016 <0.0005

6/8/2016 <0.0005 <0.0005

8/15/2016 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
8/16/2016 <0.0005

10/10/2016 <0.0005 <0.0005 <0.0005

10/11/2016 <0.0005 <0.0005 <0.0005
12/14/2016 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
2/17/2017 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
2/21/2017 <0.0005

4/17/2017 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

4/18/2017 <0.0005
6/19/2017 <0.0005 <0.0005

6/20/2017 <0.0005

6/21/2017 <0.0005 <0.0005 <0.0005
8/7/2017 <0.0005 <0.0005

8/8/2017 <0.0005 <0.0005 <0.0005 <0.0005
3/5/2018 <0.0005

3/6/2018 <0.0005 <0.0005

3/7/2018 <0.0005 <0.0005 <0.0005
6/19/2018 <0.0005 <0.0005

6/20/2018 <0.0005 <0.0005 <0.0005 <0.0005
8/27/2018 <0.0005 <0.0005

8/28/2018 <0.0005

8/29/2018 <0.0005 <0.0005 <0.0005
3/18/2019 <0.0005

3/19/2019 <0.0005

3/20/2019 <0.0005 <0.0005

8/6/2019 <0.0005

8/7/12019 <0.0005 <0.0005 <0.0005



Time Series

Constituent: Cadmium (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-21 MW-22 (bg) MW-4A MW-5B MW-6A
6/7/2016 <0.0005 <0.0005 <0.0005
6/8/2016 <0.0005
8/15/2016 <0.0005
8/16/2016 <0.0005 <0.0005 <0.0005
10/10/2016 <0.0005
10/11/2016 <0.0005 <0.0005 <0.0005
12/12/2016 <0.0005 <0.0005 <0.0005 <0.0005
2/17/2017 <0.0005
2/21/2017 <0.0005 <0.0005 <0.0005
4/17/2017 <0.0005 <0.0005 <0.0005
4/18/2017 <0.0005
6/20/2017 <0.0005 <0.0005 <0.0005
6/21/2017 <0.0005
8/7/2017 <0.0005
8/8/2017 <0.0005 <0.0005 <0.0005
3/6/2018 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
6/19/2018 <0.0005 <0.0005
6/21/2018 <0.0005 <0.0005 <0.0005
8/27/2018 <0.0005
8/28/2018 <0.0005 <0.0005
8/29/2018 <0.0005 <0.0005
3/19/2019 <0.0005 <0.0005 <0.0005 <0.0005
3/20/2019 <0.0005
8/6/2019 <0.0005

8/7/12019 <0.0005 <0.0005 <0.0005 <0.0005



Time Series

Constituent: Calcium (mg/L)  Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 89.3 206 294
6/7/2016 152

6/8/2016 281

8/15/2016 80.7 112 311 199 294
8/16/2016 17

10/10/2016 118 83.3

10/11/2016 308 203 280
12/14/2016 109 86.5 105 333 244 291
2/17/2017 81.2 87.6 268 233 266
2/21/2017 89.9

4/17/2017 96.5 79.2 97.5 310 226

4/18/2017 237
6/19/2017 113 83.6

6/20/2017 92.8

6/21/2017 307 186 255
8/7/2017 91.3 85.5

8/8/2017 95.4 296 206 258
10/16/2017 77 83.3 208

10/17/2017 310 218 239
11/28/2017 93.2 (R) 301 (R) 217 (R) 232 (R)
3/5/2018 77.3

3/6/2018 74.7 149

3/7/2018 278 229 191
6/19/2018 115 88.5

6/20/2018 89.5 297 102 264
8/27/2018 83.6 85.4

8/28/2018 93.1

8/29/2018 309 155 223
3/18/2019 97.6

3/19/2019 76.3

3/20/2019 290 118

8/6/2019 132

8/7/12019 78.9 255 111



Time Series

Constituent: Calcium (mg/L)  Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-21 MW-22 (bg) MW-4A MW-5B MW-6A
6/7/2016 98.2 147 814
6/8/2016 37.2
8/15/2016 146
8/16/2016 88.8 139 75.4
10/10/2016 185
10/11/2016 89.3 140 75.7
12/12/2016 178 94.5 147 85.6
2/17/2017 86.8
2/21/2017 118 126 68.8
4/17/2017 85.9 130 56.3
4/18/2017 110
6/20/2017 149 88.7 140
6/21/2017 72.9
8/7/2017 89.7
8/8/2017 163 139 71.2
10/16/2017 62.3 85.3
10/17/2017 136 71.9
3/6/2018 251 69.8 95.8 134 741
6/19/2018 159 915
6/21/2018 914 147 80.1
8/27/2018 80.7
8/28/2018 78.7 91.3
8/29/2018 146 73.3
3/19/2019 91.6 99.7 134 73.2
3/20/2019 142
8/6/2019 83.8

8/7/2019 145 93.8 139 80.9






Time Series

Constituent: Chloride (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 6.22 17.1 30.4
6/7/2016 19.8

6/8/2016 22.9 28.7

8/15/2016 <5 17.1 28.7 17.2 27.6
8/16/2016 17.8

10/10/2016 16.2 <5 29.8

10/11/2016 37 17.6 35.3
12/14/2016 17.2 <5 12.7 31.9 19 29.2
2/17/2017 <5 14.8 335 215 28.1
2/21/2017 15.4

4/17/2017 17.1 <5 12.8 39.4

4/18/2017 44.2
6/19/2017 14.1 <5

6/20/2017 9.17

6/21/2017 29.7 12.8 27.2
8/7/2017 14 <5

8/8/2017 9.62 32.9 15.4 27
10/16/2017 14.4 <5 15.2

10/17/2017 35.4 20.5 29.3
11/28/2017 33.2(R) 20.7 (R) 27.4 (R)
3/5/2018 <5

3/6/2018 145 19.9

3/7/2018 37.4 24.2 27.1
6/19/2018 14.9 <5

6/20/2018 5.84 29 <5 25.6
8/27/2018 15.6 <5

8/28/2018 7.24

8/29/2018 33.1 10.1 26.9
3/18/2019 16.1

3/19/2019 <5

3/20/2019 25.8 8.54

8/6/2019 17.1

8/7/12019 <5 221 9.91



Constituent: Chloride (mg/L)

Muscatine Power & Water

Time Series

Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Client: HR Green, Inc.  Data: Muscatine Power & Water

6/7/2016
6/8/2016
8/15/2016
8/16/2016
10/10/2016
10/11/2016
12/12/2016
2/17/2017
2/21/2017
4/17/2017
4/18/2017
6/20/2017
6/21/2017
8/7/2017
8/8/2017
10/16/2017
10/17/2017
11/28/2017
3/6/2018
6/19/2018
6/21/2018
8/27/2018
8/28/2018
8/29/2018
3/19/2019
3/20/2019
8/6/2019
8/7/12019

MW-21

27.7
16.6

244

19.2

14.2

15.6

15.1

16.1
5.09

<5
10.9

<5

8.3

14

MW-22 (bg)

30
27.2

29.8

27.6

26.9

MW-4A

12.6

13.2

13.6

13.5

15.1

12,5

13.2

13.2

14.7

8.81

15.3

19.4

16

15.6

MW-5B

67

65.9

66
67

70.4
62.1

63.4

64

73

67.8 (R)

68.2

65

70.8
55

64.1

MW-6A

5.97

<5

<5
9.08

9.93

<5

<5

<5

<5

5.33

<5

<5
<5

<5



Time Series

Constituent: Chromium (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 <0.005 <0.005 <0.005
6/7/2016 <0.005

6/8/2016 <0.005

8/15/2016 <0.005 <0.005 <0.005 <0.005 <0.005
8/16/2016 <0.005

10/10/2016 <0.005 <0.005 <0.005

10/11/2016 <0.005 <0.005 <0.005
12/14/2016 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
2/17/2017 <0.005 <0.005 <0.005 (F2) <0.005 <0.005
2/21/2017 <0.005

4/17/2017 <0.005 <0.005 <0.005 <0.005 <0.005

4/18/2017 <0.005
6/19/2017 <0.005 <0.005

6/20/2017 <0.005

6/21/2017 <0.005 <0.005 <0.005
8/7/2017 <0.005 <0.005

8/8/2017 0.00658 <0.005 <0.005 <0.005
3/5/2018 <0.005

3/6/2018 <0.005 <0.005

3/7/2018 <0.005 <0.005 <0.005
6/19/2018 <0.005 <0.005

6/20/2018 <0.005 <0.005 <0.005 <0.005
8/27/2018 <0.005 <0.005

8/28/2018 <0.005

8/29/2018 <0.005 <0.005 <0.005
3/18/2019 <0.005

3/19/2019 <0.005

3/20/2019 <0.005 <0.005

8/6/2019 <0.005

8/7/12019 <0.005 <0.005 <0.005



Time Series

Constituent: Chromium (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-21 MW-22 (bg) MW-4A MW-5B MW-6A
6/7/2016 <0.005 <0.005 <0.005
6/8/2016 0.00694
8/15/2016 0.00538
8/16/2016 <0.005 <0.005 <0.005
10/10/2016 0.00582
10/11/2016 <0.005 <0.005 <0.005
12/12/2016 0.00561 <0.005 <0.005 <0.005
2/17/2017 <0.005
2/21/2017 <0.005 <0.005 <0.005
4/17/2017 <0.005 <0.005 <0.005
4/18/2017 <0.005
6/20/2017 0.00586 <0.005 <0.005
6/21/2017 <0.005
8/7/2017 <0.005
8/8/2017 0.00572 <0.005 <0.005
3/6/2018 <0.005 <0.005 <0.005 <0.005 <0.005
6/19/2018 0.00726 <0.005
6/21/2018 <0.005 <0.005 <0.005
8/27/2018 <0.005
8/28/2018 <0.005 <0.005
8/29/2018 <0.005 <0.005
3/19/2019 <0.005 <0.005 <0.005 <0.005
3/20/2019 0.00647
8/6/2019 <0.005

8/7/12019 0.00637 <0.005 <0.005 <0.005






Time Series

Constituent: Cobalt (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 0.000555 <0.0005 <0.0005
6/7/2016 <0.0005

6/8/2016 <0.0005

8/15/2016 <0.0005 0.000637 <0.0005 <0.0005 <0.0005
8/16/2016 <0.0005

10/10/2016 <0.0005 0.000523

10/11/2016 <0.0005 <0.0005 <0.0005
12/14/2016 <0.0005 0.000638 0.000717 <0.0005 <0.0005 <0.0005
2/17/2017 0.000663 0.000727 <0.0005 <0.0005 <0.0005
2/21/2017 <0.0005

4/17/2017 <0.0005 0.000779 0.000695 <0.0005 <0.0005

4/18/2017 <0.0005
6/19/2017 0.000601 0.000621

6/20/2017 0.000682

6/21/2017 <0.0005 <0.0005 <0.0005
8/7/2017 0.00051 0.000695

8/8/2017 0.000686 <0.0005 <0.0005 <0.0005
3/5/2018 0.000627

3/6/2018 <0.0005 0.000964

3/7/2018 <0.0005 <0.0005 <0.0005
5/14/2018 <0.0005

6/19/2018 <0.0005 0.00107

6/20/2018 <0.0005 <0.0005 <0.0005 <0.0005
8/27/2018 <0.0005 0.00088

8/28/2018 <0.0005

8/29/2018 <0.0005 <0.0005 <0.0005
3/18/2019 0.00177

3/19/2019 0.000783

3/20/2019 <0.0005 <0.0005

8/6/2019 0.00558

8/7/12019 0.000572 <0.0005 <0.0005



Time Series

Constituent: Cobalt (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-21 MW-22 (bg) MW-4A MW-5B MW-6A
6/7/2016 0.000681 <0.0005 <0.0005
6/8/2016 <0.0005
8/15/2016 <0.0005
8/16/2016 <0.0005 <0.0005 <0.0005
10/10/2016 <0.0005
10/11/2016 <0.0005 <0.0005 <0.0005
12/12/2016 <0.0005 <0.0005 <0.0005 <0.0005
2/17/2017 <0.0005
2/21/2017 <0.0005 <0.0005 <0.0005
4/17/2017 <0.0005 <0.0005 <0.0005
4/18/2017 <0.0005
6/20/2017 <0.0005 <0.0005 <0.0005
6/21/2017 <0.0005
8/7/2017 <0.0005
8/8/2017 <0.0005 <0.0005 <0.0005
3/6/2018 <0.0005 0.00142 <0.0005 <0.0005 <0.0005
5/14/2018 0.0012
6/19/2018 <0.0005 0.00129
6/21/2018 <0.0005 <0.0005 <0.0005
8/27/2018 0.00149
8/28/2018 <0.0005 <0.0005
8/29/2018 <0.0005 <0.0005
3/19/2019 <0.0005 <0.0005 <0.0005 <0.0005
3/20/2019 <0.0005
8/6/2019 <0.0005

8/7/12019 <0.0005 <0.0005 <0.0005 <0.0005



Muscatine Power & Water

Time Series

Constituent: Combined Radium 226 + 228 (pCi’L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Client: HR Green, Inc.

Data: Muscatine Power & Water

6/6/2016
6/7/2016
6/8/2016
8/15/2016
8/16/2016
10/10/2016
10/11/2016
12/14/2016
2/17/2017
2/21/2017
4/17/2017
4/18/2017
6/19/2017
6/20/2017
6/21/2017
8/7/12017
8/8/2017
3/6/2018
3/6/2018
3/7/2018
3/18/2019
3/19/2019
3/20/2019

MW-08 (bg)

0.375 (U)

0.115 (U)

0.35 (U)

0.336 (U)

0.221 (U)
0.126 (U)

0.204 (U)

0.336 (U)

0.668

0.217 (U)

MW-10 (bg)

0.223 (U)

0.668

0.694

0.799
0.513

0.47

0.204 (U)

0.831

0.276 (U)

0.331 (U)

MW-13

0.205 (U)
0.222 (U)

0.262 (U)
0.35 (U)

0.365

0.192 (U)

0.523

0.785

MW-14A

0.145 (U)
0.202 (U)

0.523
0.26 (U)
0.293 (U)

0.48

0.0131 (U)

0.456

0.258 (U)

0.0223 (U)

MW-15A
0.31 (U)

0.251 (U)

0.286 (U)
0.251 (U)
0.103 (U)

0.0966 (U)

0.221 (U)

0.244 (U)

0.123 (U)

0.391 (U)

MW-18A
0.405 (U)

0.218 (U)

0.711
0.633
0.286 (U)

0.405

0.184 (U)

0.284 (U)

0.384 (U)



Time Series

Constituent: Combined Radium 226 + 228 (pCi’L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water

Client: HR Green, Inc.  Data: Muscatine Power & Water

6/7/2016
6/8/2016
8/15/2016
8/16/2016
10/10/2016
10/11/2016
12/12/2016
2/17/2017
2/21/2017
4/17/2017
4/18/2017
6/20/2017
6/21/2017
8/7/2017
8/8/2017
3/6/2018
6/19/2018
3/19/2019
3/20/2019

MW-21 MW-22 (bg)

0.253 (U)
0.159 (U)

0.817

0.306 (U)

-0.000573 (U)

0.0953 (U)

0.545

0.814
0.358 0.257 (U)
0.412 (U)
0.343 (U)
0.287 (U)

MW-4A

0.711 (U)

0.938 (U)

0.674

0.672

0.528

0.309 (U)

0.368

0.443

0.45

0.436

MW-5B

0.665

0.854

0.428 (U)
1.05

0.85
1.02

0.973

0.507

0.959

0.568

MW-6A

0.405

0.876

0.512
0.894

0.314 (U)

0.298 (U)

0.44

0.333 (U)
0.618

0.481






Constituent: Fluoride (mg/L)

Muscatine Power & Water

Time Series

Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Client: HR Green, Inc.

Data: Muscatine Power & Water

6/6/2016
6/7/2016
6/8/2016
8/15/2016
8/16/2016
10/10/2016
10/11/2016
12/14/2016
2/17/2017
2/21/2017
4/17/2017
4/18/2017
6/19/2017
6/20/2017
6/21/2017
8/7/12017
8/8/2017
10/16/2017
10/17/2017
3/5/2018
3/6/2018
3/7/2018
6/19/2018
6/20/2018
8/27/2018
8/28/2018
8/29/2018
3/18/2019
3/19/2019
3/20/2019
8/6/2019
8/7/2019

MW-08 (bg)

<0.5

<0.5

<0.5

0.72

<0.5

<0.5

<0.5

<0.5

<0.5

0.826

<0.5

<0.5

0.643

MW-10 (bg)

0.731

<0.5

<0.5

<0.5
<0.5

0.774

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

0.596

MW-13

<0.5
1.21

<0.5

<0.5

0.997

<0.5

<0.5
<0.5

2.08

0.528

<0.5

MW-14A MW-15A
<0.5
<0.5
<0.5 0.549
0.867 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
<0.5 <0.5
0.684 <0.5
<0.5 <0.5
<0.5 0.523

<0.5

0.625

MW-18A
<0.5

<0.5

0.791
<0.5 (F2)
<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5



Time Series

Constituent: Fluoride (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-21 MW-22 (bg) MW-4A MW-5B MW-6A
6/7/2016 <0.5 <0.5 <0.5
6/8/2016 <0.5
8/15/2016 <0.5
8/16/2016 <0.5 <0.5 <0.5
10/10/2016 <0.5
10/11/2016 <0.5 <0.5 <0.5
12/12/2016 <0.5 <0.5 1.88 2.02
2/17/2017 0.664
2/21/2017 0.993 2.14 1.89
4/17/2017 0.801 0.627 0.814
4/18/2017 0.768
6/20/2017 <0.5 <0.5 <0.5
6/21/2017 <0.5
8/7/2017 <0.5
8/8/2017 <0.5 <0.5 <0.5
10/16/2017 <0.5 <0.5
10/17/2017 <0.5 <0.5
3/6/2018 <0.5 <0.5 <0.5 <0.5 <0.5
6/19/2018 <0.5 <0.5
6/21/2018 <0.5 <0.5 <0.5
8/27/2018 <0.5
8/28/2018 <0.5 <0.5
8/29/2018 <0.5 <0.5
3/19/2019 <0.5 0.771 <0.5 <0.5
3/20/2019 <0.5
8/6/2019 0.507

8/7/2019 <0.5 0.525 <0.5 0.535



Time Series

Constituent: Lead (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 <0.0005 <0.0005 <0.0005
6/7/2016 <0.0005

6/8/2016 <0.0005 <0.0005

8/15/2016 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
8/16/2016 <0.0005

10/10/2016 <0.0005 <0.0005 <0.0005

10/11/2016 <0.0005 <0.0005 <0.0005
12/14/2016 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
2/17/2017 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
2/21/2017 <0.0005

4/17/2017 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

4/18/2017 <0.0005
6/19/2017 <0.0005 <0.0005

6/20/2017 <0.0005

6/21/2017 <0.0005 <0.0005 <0.0005
8/7/2017 <0.0005 <0.0005

8/8/2017 <0.0005 <0.0005 <0.0005 <0.0005
3/5/2018 <0.0005

3/6/2018 <0.0005 <0.0005

3/7/2018 <0.0005 <0.0005 <0.0005
6/19/2018 <0.0005 <0.0005

6/20/2018 <0.0005 <0.0005 <0.0005 <0.0005
8/27/2018 <0.0005 <0.0005

8/28/2018 <0.0005

8/29/2018 <0.0005 <0.0005 <0.0005
3/18/2019 <0.0005

3/19/2019 <0.0005

3/20/2019 <0.0005 <0.0005

8/6/2019 <0.0005

8/7/12019 <0.0005 <0.0005 <0.0005



Time Series

Constituent: Lead (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-21 MW-22 (bg) MW-4A MW-5B MW-6A
6/7/2016 <0.0005 <0.0005
6/8/2016 <0.0005
8/15/2016 <0.0005
8/16/2016 <0.0005 <0.0005 <0.0005
10/10/2016 <0.0005
10/11/2016 <0.0005 <0.0005 <0.0005
12/12/2016 <0.0005 <0.0005 <0.0005 <0.0005
2/17/2017 <0.0005
2/21/2017 <0.0005 <0.0005 <0.0005
4/17/2017 <0.0005 <0.0005 <0.0005
4/18/2017 <0.0005
6/20/2017 <0.0005 <0.0005 <0.0005
6/21/2017 <0.0005
8/7/2017 <0.0005
8/8/2017 <0.0005 <0.0005 <0.0005
3/6/2018 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
6/19/2018 0.000633 <0.0005
6/21/2018 <0.0005 <0.0005 <0.0005
8/27/2018 <0.0005
8/28/2018 <0.0005 <0.0005
8/29/2018 <0.0005 <0.0005
3/19/2019 <0.0005 <0.0005 <0.0005 <0.0005
3/20/2019 <0.0005
8/6/2019 <0.0005

8/7/12019 <0.0005 <0.0005 <0.0005 <0.0005






Time Series

Constituent: Lithium (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 <0.01 <0.01 <0.01
6/7/2016 <0.01

6/8/2016 <0.01 <0.01

8/15/2016 <0.01 <0.01 <0.01 <0.01 <0.01
8/16/2016 <0.01

10/10/2016 <0.01 <0.01 <0.01

10/11/2016 <0.01 <0.01 <0.01
12/14/2016 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
2/17/2017 <0.01 <0.01 <0.01 <0.01 <0.01
2/21/2017 <0.01

4/17/2017 <0.01 <0.01 <0.01 <0.01 <0.01

4/18/2017 <0.01
6/19/2017 <0.01 <0.01

6/20/2017 <0.01

6/21/2017 <0.01 <0.01 <0.01
8/7/2017 <0.01 <0.01

8/8/2017 <0.01 <0.01 <0.01 <0.01
3/5/2018 <0.01

3/6/2018 <0.01 0.0122

3/7/2018 <0.01 <0.01 <0.01
5/14/2018 <0.01

6/19/2018 <0.01 <0.01

6/20/2018 <0.01 <0.01 <0.01 <0.01
8/27/2018 <0.01 <0.01

8/28/2018 <0.01

8/29/2018 <0.01 <0.01 <0.01
3/18/2019 <0.01

3/19/2019 <0.01

3/20/2019 <0.01 <0.01

8/6/2019 <0.01

8/7/12019 <0.01 <0.01 <0.01



Constituent: Lithium (mg/L)

Muscatine Power & Water

Time Series

Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Client: HR Green, Inc.  Data: Muscatine Power & Water

6/7/2016
6/8/2016
8/15/2016
8/16/2016
10/10/2016
10/11/2016
12/12/2016
2/17/2017
2/21/2017
4/17/2017
4/18/2017
6/20/2017
6/21/2017
8/7/2017
8/8/2017
3/6/2018
6/19/2018
6/21/2018
8/27/2018
8/28/2018
8/29/2018
3/19/2019
3/20/2019
8/6/2019
8/7/12019

MW-21

<0.01
<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01
<0.01
0.0189

<0.01

0.0277

0.0279

MW-22 (bg)

<0.01
<0.01

<0.01

<0.01

<0.01

MW-4A

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

MW-5B

<0.01

<0.01

<0.01
<0.01

<0.01
<0.01

<0.01

<0.01

<0.01

<0.01

<0.01
<0.01

<0.01

MW-6A

<0.01

<0.01

<0.01
<0.01

<0.01

<0.01

<0.01

<0.01
<0.01

<0.01

<0.01
<0.01

<0.01



Time Series

Constituent: Mercury (mg/L)  Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 <0.0002 <0.0002

6/7/2016 <0.0002

6/8/2016 <0.0002 <0.0002

8/15/2016 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
8/16/2016 <0.0002

10/10/2016 <0.0002 <0.0002 <0.0002

10/11/2016 <0.0002 <0.0002 <0.0002
12/14/2016 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
2/17/2017 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
2/21/2017 <0.0002

4/17/2017 <0.0002 <0.0002 (F1) <0.0002 <0.0002 <0.0002

4/18/2017 <0.0002
6/19/2017 <0.0002 <0.0002

6/20/2017 <0.0002

6/21/2017 <0.0002 <0.0002 <0.0002
8/7/2017 <0.0002 <0.0002

8/8/2017 <0.0002 <0.0002 <0.0002 <0.0002
3/5/2018 <0.0002

3/6/2018 <0.0002 <0.0002

3/7/2018 <0.0002 <0.0002 <0.0002
6/19/2018 <0.0002 <0.0002

6/20/2018 <0.0002 <0.0002 <0.0002 <0.0002
8/27/2018 <0.0002 <0.0002

8/28/2018 <0.0002

8/29/2018 <0.0002 <0.0002 <0.0002
3/18/2019 <0.0002

3/19/2019 <0.0002

3/20/2019 <0.0002 <0.0002

8/6/2019 <0.0002

8/7/12019 <0.0002 <0.0002 <0.0002



Time Series

Constituent: Mercury (mg/L)  Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-21 MW-22 (bg) MW-4A MW-5B MW-6A
6/7/2016 <0.0002 <0.0002 <0.0002
6/8/2016 <0.0002
8/15/2016 <0.0002
8/16/2016 <0.0002 <0.0002 <0.0002
10/10/2016 <0.0002
10/11/2016 <0.0002 <0.0002 <0.0002
12/12/2016 <0.0002 <0.0002 <0.0002 <0.0002
2/17/2017 <0.0002
2/21/2017 <0.0002 <0.0002 <0.0002
4/17/2017 <0.0002 <0.0002 <0.0002
4/18/2017 <0.0002
6/20/2017 <0.0002 <0.0002 <0.0002
6/21/2017 <0.0002
8/7/2017 <0.0002
8/8/2017 <0.0002 <0.0002 <0.0002
3/6/2018 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
6/19/2018 <0.0002 <0.0002
6/21/2018 <0.0002 <0.0002 <0.0002
8/27/2018 <0.0002
8/28/2018 <0.0002 <0.0002
8/29/2018 <0.0002 <0.0002
3/19/2019 <0.0002 <0.0002 <0.0002 <0.0002
3/20/2019 <0.0002
8/6/2019 <0.0002

8/7/12019 <0.0002 <0.0002 <0.0002 <0.0002






Time Series

Constituent: Molybdenum (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 <0.002 <0.002 <0.002
6/7/2016 <0.002

6/8/2016 <0.002

8/15/2016 <0.002 0.00867 <0.002 <0.002 <0.002
8/16/2016 <0.002

10/10/2016 <0.002 <0.002

10/11/2016 <0.002 <0.002 <0.002
12/14/2016 <0.002 <0.002 0.00676 <0.002 <0.002 <0.002
2/17/2017 <0.002 0.00416 <0.002 <0.002 <0.002
2/21/2017 <0.002

4/17/2017 <0.002 <0.002 0.00443 <0.002 <0.002

4/18/2017 <0.002
6/19/2017 <0.002 <0.002

6/20/2017 0.00346

6/21/2017 <0.002 <0.002 <0.002
8/7/2017 <0.002 <0.002

8/8/2017 0.00329 <0.002 <0.002 <0.002
3/5/2018 <0.002

3/6/2018 0.0022 0.00732

3/7/2018 <0.002 <0.002 <0.002
5/14/2018 <0.002 0.00308

6/19/2018 <0.002 <0.002

6/20/2018 0.00296 <0.002 <0.002 <0.002
8/27/2018 0.00224 0.0022

8/28/2018 0.00278

8/29/2018 <0.002 <0.002 <0.002
3/18/2019 <0.002

3/19/2019 0.00341

3/20/2019 <0.002 <0.002

8/6/2019 <0.002

8/7/12019 0.00219 <0.002 <0.002



Time Series

Constituent: Molybdenum (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-21 MW-22 (bg) MW-4A MW-5B MW-6A
6/7/2016 <0.002 <0.002 <0.002
6/8/2016 <0.002
8/15/2016 <0.002
8/16/2016 <0.002 <0.002 <0.002
10/10/2016 <0.002
10/11/2016 <0.002 <0.002 <0.002
12/12/2016 <0.002 <0.002 <0.002 <0.002
2/17/2017 <0.002
2/21/2017 <0.002 <0.002 <0.002
4/17/2017 <0.002 <0.002 <0.002
4/18/2017 <0.002
6/20/2017 <0.002 <0.002 <0.002
6/21/2017 <0.002
8/7/2017 <0.002
8/8/2017 <0.002 <0.002 <0.002
3/6/2018 <0.002 0.00568 <0.002 <0.002 <0.002
5/14/2018 0.00385
6/19/2018 0.00383 0.00423
6/21/2018 <0.002 <0.002 <0.002
8/27/2018 0.00424
8/28/2018 <0.002 <0.002
8/29/2018 <0.002 <0.002
3/19/2019 0.00263 <0.002 0.00212 <0.002
3/20/2019 <0.002
8/6/2019 0.00574

8/7/12019 <0.002 <0.002 <0.002 <0.002



Muscatine Power & Water

Time Series

Constituent: pH (SU)  Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Client: HR Green, Inc.

Data: Muscatine Power & Water

6/6/2016
6/7/2016
6/8/2016
8/15/2016
8/16/2016
10/10/2016
10/11/2016
12/14/2016
2/17/2017
2/21/2017
4/17/2017
4/18/2017
6/19/2017
6/20/2017
6/21/2017
8/7/12017
8/8/2017
10/16/2017
10/17/2017
3/5/2018
3/6/2018
3/7/2018
6/19/2018
6/20/2018
8/27/2018
8/28/2018
8/29/2018
3/19/2019
3/20/2019
8/6/2019
8/7/12019

MW-08 (bg)

7.2

7.3

71

7.3

7.3
71

71

7.3

7.4

7.3

7.56

7.2

7.08

6.64

MW-10 (bg)

7.4

7.3

7.2

7.3
7.2

7.3

7.2

7.9

7.3

7.04

7.72

7.23

71

7.07

MW-13

7.3

75

71

75

7.4

7.4

7.4

7.4
7.2

7.72

8.03

7.37

MW-14A

71
7.2

71
7.2
7.3

7.3

7.3

7.2

7.6

7.35

7.26

7.09

6.97

7.09

MW-15A
7.3

7.3

7.2
7.4
7.3

7.3

7.3

7.2

7.2

7.24

75

7.25

7.76

7.1

MW-18A
8

7.3

71
7.4
71

7.2

7.2

7.2

71

7.28

7.19

7.12



Muscatine Power & Water

Time Series

Constituent: pH (SU)  Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Client: HR Green, Inc.

Data: Muscatine Power & Water

6/7/2016
6/8/2016
8/15/2016
8/16/2016
10/10/2016
10/11/2016
12/12/2016
2/17/2017
2/21/2017
4/17/2017
4/18/2017
6/20/2017
6/21/2017
8/7/2017
8/8/2017
10/16/2017
10/17/2017
11/28/2017
3/6/2018
6/19/2018
6/21/2018
8/27/2018
8/28/2018
8/29/2018
3/19/2019
3/20/2019
8/6/2019
8/7/12019

MW-21

6.7
6.7

6.7

6.9
6.7

6.8

6.8

6.9 (R)

6.76
7.25

7.07

6.41

6.33

MW-22 (bg)

7.36
7.9

7.42

7.21

7.12

MW-4A

7.6

75

75

7.6

75

7.4

7.4

7.9

7.8

7.36

7.53

7.44

7.26

7.22

MW-5B

7.7

7.3

7.2
7.3

7.2
7.2

7.2

7.2

7.3

7.23

7.3

7.14
7.05

7.02

MW-6A

7.4

7.4

7.3
75

7.4

7.3

7.3

7.3

7.8

7.4

7.58

7.18
7.15

7.12






Time Series

Constituent: Selenium (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 <0.005 <0.005 <0.005
6/7/2016 <0.005

6/8/2016 <0.005 0.0071

8/15/2016 <0.005 <0.005 0.00811 <0.005 <0.005
8/16/2016 <0.005

10/10/2016 <0.005 <0.005

10/11/2016 0.00821 <0.005 <0.005
12/14/2016 <0.005 <0.005 <0.005 0.00834 <0.005 <0.005
2/17/2017 <0.005 <0.005 0.00752 <0.005 <0.005
2/21/2017 <0.005

4/17/2017 <0.005 <0.005 <0.005 0.00823 <0.005

4/18/2017 <0.005
6/19/2017 <0.005 <0.005

6/20/2017 <0.005

6/21/2017 0.00829 <0.005 <0.005
8/7/2017 <0.005 <0.005

8/8/2017 <0.005 0.00759 <0.005 <0.005
3/5/2018 <0.005

3/6/2018 <0.005 0.0195

3/7/2018 <0.005 0.00502 <0.005
6/19/2018 <0.005 <0.005

6/20/2018 <0.005 0.00739 <0.005 <0.005
8/27/2018 <0.005 <0.005

8/28/2018 <0.005

8/29/2018 0.00827 <0.005 <0.005
3/18/2019 <0.005

3/19/2019 <0.005

3/20/2019 0.00569 <0.005

8/6/2019 <0.005

8/7/12019 <0.005 <0.005 <0.005



Time Series

Constituent: Selenium (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-21 MW-22 (bg) MW-4A MW-5B MW-6A
6/7/2016 <0.005 <0.005 <0.005
6/8/2016 0.0165
8/15/2016 0.0103
8/16/2016 <0.005 <0.005 <0.005
10/10/2016 0.0137
10/11/2016 <0.005 <0.005 <0.005
12/12/2016 0.0119 <0.005 <0.005 <0.005
2/17/2017 <0.005
2/21/2017 0.0074 <0.005 <0.005
4/17/2017 <0.005 <0.005 <0.005
4/18/2017 0.00674
6/20/2017 0.0106 <0.005 <0.005
6/21/2017 <0.005
8/7/2017 <0.005
8/8/2017 0.0109 <0.005 <0.005
3/6/2018 <0.005 <0.005 <0.005 <0.005 <0.005
6/19/2018 0.00939 <0.005
6/21/2018 <0.005 <0.005 <0.005
8/27/2018 <0.005
8/28/2018 <0.005 <0.005
8/29/2018 <0.005 <0.005
3/19/2019 <0.005 <0.005 <0.005 <0.005
3/20/2019 0.0102
8/6/2019 <0.005

8/7/12019 0.0108 <0.005 <0.005 <0.005



Time Series

Constituent: Sulfate (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 42.1 827 1100
6/7/2016 366

6/8/2016 1050

8/15/2016 338 197 1040 605 874
8/16/2016 187

10/10/2016 187 36.4

10/11/2016 1010 607 855
12/14/2016 149 38.4 17 1140 732 886
2/17/2017 47.3 110 1190 849 917
2/21/2017 145

4/17/2017 145 38.3 174 1200 853

4/18/2017 863
6/19/2017 190 35.4

6/20/2017 86.7

6/21/2017 1020 537 796
8/7/2017 119 39

8/8/2017 99.4 1110 664 801
10/16/2017 106 46.9 931

10/17/2017 1210 835 808
11/28/2017 102 (R) 1140 (R) 779 (R) 737 (R)
3/5/2018 51.4

3/6/2018 87.3 506

3/7/2018 1110 824 624
6/19/2018 136 373

6/20/2018 62.1 1090 210 709
8/27/2018 94.7 34.3

8/28/2018 72.7

8/29/2018 1070 400 675
3/18/2019 223

3/19/2019 42.8

3/20/2019 1050 351

8/6/2019 276

8/7/12019 28.8 837 327



Time Series

Constituent: Sulfate (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water

Client: HR Green, Inc.  Data: Muscatine Power & Water

6/7/2016
6/8/2016
8/15/2016
8/16/2016
10/10/2016
10/11/2016
12/12/2016
2/17/2017
2/21/2017
4/17/2017
4/18/2017
6/20/2017
6/21/2017
8/7/2017
8/8/2017
10/16/2017
10/17/2017
3/6/2018
6/19/2018
6/21/2018
8/27/2018
8/28/2018
8/29/2018
3/19/2019
3/20/2019
8/6/2019
8/7/2019

MW-21

713
520

603

645

415

461

541

590

206

53.7

489

96.6

442

529

MW-22 (bg)

123
134

125

134

139

MW-4A

32.2

28.4

27.2

32.7

36

39.5

33

35.3

45.4

162

51.3

52.2

48

47

MW-5B

109

109

105
109

111
108

108

114

135
122

119

120
85

112

MW-6A

<5

<5

<5
<5

5.94

<5

<5

<5

<5
<5

<5

<5
<5

<5






Time Series

Constituent: Thallium (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 <0.001 <0.001 <0.001
6/7/2016 <0.001

6/8/2016 <0.001 <0.001

8/15/2016 <0.001 <0.001 <0.001 <0.001 <0.001
8/16/2016 <0.001

10/10/2016 <0.001 <0.001 <0.001

10/11/2016 <0.001 <0.001 <0.001
12/14/2016 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
2/17/2017 <0.001 <0.001 <0.001 <0.001 <0.001
2/21/2017 <0.001

4/17/2017 <0.001 <0.001 <0.001 <0.001 <0.001

4/18/2017 <0.001
6/19/2017 <0.001 <0.001

6/20/2017 <0.001

6/21/2017 <0.001 <0.001 <0.001
8/7/2017 <0.001 <0.001

8/8/2017 <0.001 <0.001 <0.001 <0.001
3/5/2018 <0.001

3/6/2018 <0.001 <0.001

3/7/2018 <0.001 <0.001 <0.001
6/19/2018 <0.001 <0.001

6/20/2018 <0.001 <0.001 <0.001 <0.001
8/27/2018 <0.001 <0.001

8/28/2018 <0.001

8/29/2018 <0.001 <0.001 <0.001
3/18/2019 <0.001

3/19/2019 <0.001

3/20/2019 <0.001 <0.001

8/6/2019 <0.001

8/7/12019 <0.001 <0.001 <0.001



Time Series

Constituent: Thallium (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-21 MW-22 (bg) MW-4A MW-5B MW-6A
6/7/2016 <0.001 <0.001 <0.001
6/8/2016 <0.001
8/15/2016 <0.001
8/16/2016 <0.001 <0.001 <0.001
10/10/2016 <0.001
10/11/2016 <0.001 <0.001 <0.001
12/12/2016 <0.001 <0.001 <0.001 <0.001
2/17/2017 <0.001
2/21/2017 <0.001 <0.001 <0.001
4/17/2017 <0.001 <0.001 <0.001
4/18/2017 <0.001
6/20/2017 <0.001 <0.001 <0.001
6/21/2017 <0.001
8/7/2017 <0.001
8/8/2017 <0.001 <0.001 <0.001
3/6/2018 <0.001 <0.001 <0.001 <0.001 <0.001
6/19/2018 <0.001 <0.001
6/21/2018 <0.001 <0.001 <0.001
8/27/2018 <0.001
8/28/2018 <0.001 <0.001
8/29/2018 <0.001 <0.001
3/19/2019 <0.001 <0.001 <0.001 <0.001
3/20/2019 <0.001
8/6/2019 <0.001

8/7/12019 <0.001 <0.001 <0.001 <0.001



Time Series

Constituent: Total Dissolved Solids (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests

Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-08 (bg) MW-10 (bg) MW-13 MW-14A MW-15A MW-18A
6/6/2016 468 1620 1750
6/7/2016 836

6/8/2016 2000

8/15/2016 412 694 1980 1270 1720
8/16/2016 664

10/10/2016 708 444

10/11/2016 2500 1500 1850
12/14/2016 634 428 616 2080 1600 2320
2/17/2017 498 554 1010 1470 1800
2/21/2017 578

4/17/2017 624 538 574 2260 1780

4/18/2017

6/19/2017 656 524

6/20/2017 502

6/21/2017 2250 1280 1970
8/7/2017 488 458

8/8/2017 536 2170 1390 1530
10/16/2017 470 414 2150

10/17/2017 2080 1520 1420
11/28/2017 562 (R) 2650 (R) 1670 (R) 1430 (R)
3/5/2018 314

3/6/2018 376 1120

3/7/2018 1820 1270 1150
6/19/2018 502 396

6/20/2018 472 1800 676 1890
8/27/2018 414 392

8/28/2018 384

8/29/2018 1900 948 1330
3/18/2019 612

3/19/2019 326

3/20/2019 1690 724

8/6/2019 702

8/7/12019 320 1510 786



Time Series

Constituent: Total Dissolved Solids (mg/L) Analysis Run 10/31/2019 2:46 PM  View: Distributional Tests
Muscatine Power & Water  Client: HR Green, Inc.  Data: Muscatine Power & Water

MW-21 MW-22 (bg) MW-4A MW-5B MW-6A
6/7/2016 507 920 440
6/8/2016 1440
8/15/2016 1110
8/16/2016 426 672 340
10/10/2016 1420
10/11/2016 450 646 370
12/12/2016 1240 450 636 368
2/17/2017 460
2/21/2017 1010 684 336
4/17/2017 442 680 402
4/18/2017 1060
6/20/2017 1140 452 656
6/21/2017 486
8/7/2017 420
8/8/2017 1220 734 364
10/16/2017 514 466
10/17/2017 688 424
3/6/2018 200 424 586 620 292
6/19/2018 952 434
6/21/2018 440 828 368
8/27/2018 420
8/28/2018 416 420
8/29/2018 622 298
3/19/2019 456 398 562 320
3/20/2019 872
8/6/2019 428

8/7/2019 960 422 596 308



Box Plots
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Confidence Intervals




Confidence Interval Summary Table - All Results (No Significant)

Muscatine Power & Water ~ Client: HR Green, Inc.  Data: Muscatine Power & Water ~ Printed 11/1/2019, 9:50 AM

Constituent Well Upper Lim. Lower Lim. Compliance Sig. N %NDs Transform Alpha Method
Antimony (mg/L) MW-14A 0.001 0.001 0.006 No 13 100 No 0.01 NP (NDs)
Antimony (mg/L) MW-15A 0.001 0.001 0.006 No 13 100 No 0.01 NP (NDs)
Antimony (mg/L) MW-21 0.001 0.001 0.006 No 13 100 No 0.01 NP (NDs)
Antimony (mg/L) MW-4A 0.001 0.001 0.006 No 13 100 No 0.01 NP (NDs)
Antimony (mg/L) MW-5B 0.001 0.001 0.006 No 13 100 No 0.01 NP (NDs)
Antimony (mg/L) MW-6A 0.001 0.001 0.006 No 13 100 No 0.01 NP (NDs)
Arsenic (mg/L) MW-14A 0.002 0.002 0.01 No 13 100 No 0.01 NP (NDs)
Arsenic (mg/L) MW-15A 0.002 0.002 0.01 No 13 100 No 0.01 NP (NDs)
Arsenic (mg/L) MW-21 0.002 0.002 0.01 No 13 100 No 0.01 NP (NDs)
Arsenic (mg/L) MW-4A 0.002 0.002 0.01 No 13 100 No 0.01 NP (NDs)
Arsenic (mg/L) MW-5B 0.002 0.002 0.01 No 13 100 No 0.01 NP (NDs)
Arsenic (mg/L) MW-6A 0.002 0.002 0.01 No 13 100 No 0.01 NP (NDs)
Barium (mg/L) MW-14A 0.03872 0.03178 2 No 13 0 No 0.01 Param.
Barium (mg/L) MW-15A 0.04177 0.03437 2 No 12 0 No 0.01 Param.
Barium (mg/L) MW-21 0.0622 0.04075 2 No 13 0 No 0.01 Param.
Barium (mg/L) MW-4A 0.1477 0.1271 2 No 13 0 No 0.01 Param.
Barium (mg/L) MW-5B 0.3319 0.3031 2 No 13 0 No 0.01 Param.
Barium (mg/L) MW-6A 0.2118 0.1897 2 No 13 0 X3 0.01 Param.
Beryllium (mg/L) MW-14A 0.001 0.001 0.004 No 13 100 No 0.01 NP (NDs)
Beryllium (mg/L) MW-15A 0.001 0.001 0.004 No 13 100 No 0.01 NP (NDs)
Beryllium (mg/L) MW-21 0.001 0.001 0.004 No 13 100 No 0.01 NP (NDs)
Beryllium (mg/L) MW-4A 0.001 0.001 0.004 No 13 100 No 0.01 NP (NDs)
Beryllium (mg/L) MW-5B 0.001 0.001 0.004 No 13 100 No 0.01 NP (NDs)
Beryllium (mg/L) MW-6A 0.001 0.001 0.004 No 13 100 No 0.01 NP (NDs)
Cadmium (mg/L) MW-14A 0.0005 0.0005 0.005 No 13 100 No 0.01 NP (NDs)
Cadmium (mg/L) MW-15A 0.0005 0.0005 0.005 No 13 100 No 0.01 NP (NDs)
Cadmium (mg/L) MW-21 0.0005 0.0005 0.005 No 13 100 No 0.01 NP (NDs)
Cadmium (mg/L) MW-4A 0.0005 0.0005 0.005 No 13 100 No 0.01 NP (NDs)
Cadmium (mg/L) MW-5B 0.0005 0.0005 0.005 No 13 100 No 0.01 NP (NDs)
Cadmium (mg/L) MW-6A 0.0005 0.0005 0.005 No 13 100 No 0.01 NP (NDs)
Chromium (mg/L) MW-14A 0.005 0.005 0.1 No 13 100 No 0.01 NP (NDs)
Chromium (mg/L) MW-15A 0.005 0.005 0.1 No 13 100 No 0.01 NP (NDs)
Chromium (mg/L) MW-21 0.006369 0.004847 0.1 No 13 30.77 No 0.01 Param.
Chromium (mg/L) MW-4A 0.005 0.005 0.1 No 13 100 No 0.01 NP (NDs)
Chromium (mg/L) MW-5B 0.005 0.005 0.1 No 13 100 No 0.01 NP (NDs)
Chromium (mg/L) MW-6A 0.005 0.005 0.1 No 13 100 No 0.01 NP (NDs)
Cobalt (mg/L) MW-14A 0.0005 0.0005 0.006 No 13 100 No 0.01 NP (NDs)
Cobalt (mg/L) MW-15A 0.0005 0.0005 0.006 No 13 100 No 0.01 NP (NDs)
Cobalt (mg/L) MW-21 0.0005 0.0005 0.006 No 13 100 No 0.01 NP (NDs)
Cobalt (mg/L) MW-4A 0.000681 0.0005 0.006 No 13 92.31 No 0.01 NP (NDs)
Cobalt (mg/L) MW-5B 0.0005 0.0005 0.006 No 13 100 No 0.01 NP (NDs)
Cobalt (mg/L) MW-6A 0.0005 0.0005 0.006 No 13 100 No 0.01 NP (NDs)
Combined Radium 226 + 228 (pCi/L) MW-14A 0.4256 0.1048 5 No 10 0 No 0.01 Param.
Combined Radium 226 + 228 (pCi/L) MW-15A 0.3128 0.1425 5 No 10 0 No 0.01 Param.
Combined Radium 226 + 228 (pCi/L) MW-21 0.6138 0.1129 5 No 10 0 No 0.01 Param.
Combined Radium 226 + 228 (pCi/L) MW-4A 0.7245 0.3813 5 No 10 0 No 0.01 Param.
Combined Radium 226 + 228 (pCi/L) MW-5B 0.9905 0.5843 5 No 10 0 No 0.01 Param.
Combined Radium 226 + 228 (pCi/L) MW-6A 0.7108 0.3234 5 No 10 0 No 0.01 Param.
Fluoride (mg/L) MW-14A 0.684 0.5 4 No 13 84.62 No 0.01 NP (NDs)
Fluoride (mg/L) MW-15A 0.549 0.5 4 No 13 76.92 No 0.01 NP (NDs)
Fluoride (mg/L) MW-21 0.768 0.5 4 No 14 85.71 No 0.01 NP (NDs)
Fluoride (mg/L) MW-4A 0.664 0.5 4 No 14 71.43 No 0.01 NP (normality)
Fluoride (mg/L) MW-5B 0.627 0.5 4 No 14 78.57 No 0.01 NP (NDs)
Fluoride (mg/L) MW-6A 0.814 0.5 4 No 14 71.43 No 0.01 NP (normality)

(

(

(

(

(
Lead (mg/L) MW-14A 0.0005 0.0005 0.015 No 13 100 No 0.01 NP (NDs)
Lead (mg/L) MW-15A 0.0005 0.0005 0.015 No 13 100 No 0.01 NP (NDs)

Lead (mg/L) MW-21 0.000633 0.0005 0.015 No 13 92.31 No 0.01 NP
Lead (mg/L) MW-4A 0.0005 0.0005 0.015 No 12 100 No 0.01 NP (NDs)
Lead (mg/L) MW-58 0.0005 0.0005 0.015 No 13 100 No 0.01 NP (NDs)
Lead (mg/L) MW-6A 0.0005 0.0005 0.015 No 13 100 No 0.01 NP (NDs)
Lithium (mg/L) MW-14A 0.01 0.01 0.04 No 13 100 No 0.01 NP (NDs)

Lithium (mg/L) MW-15A 0.01 0.01 0.04 No 13 100 No 0.01 NP (
Lithium (mg/L) MW-21 0.0277 0.01 0.04 No 13 7692  No 0.01 NP (NDs)
Lithium (mg/L) MW-4A 0.01 0.01 0.04 No 13 100 No 0.01 NP (NDs)
Lithium (mg/L) MW-58 0.01 0.01 0.04 No 13 100 No 0.01 NP (NDs)
Lithium (mg/L) MW-6A 0.01 0.01 0.04 No 13 100 No 0.01 NP (NDs)
Mercury (mgiL) MW-14A 0.0002 0.0002 0.002 No 13 100 No 0.01 NP (NDs)
(

Mercury (mg/L) MW-15A 0.0002 0.0002 0.002 No 13 100 No 0.01 NP (NDs)



Constituent
Mercury (mg/L)
Mercury (mg/L)
Mercury (mg/L)
Mercury (mg/L)
Molybdenum (mg/L)
Molybdenum (mg/L)
Molybdenum (mg/L)
Molybdenum (mg/L)
Molybdenum (mg/L)
Molybdenum (mg/L)
Selenium (mg/L)
Selenium (mg/L)
Selenium (mg/L)
Selenium (mg/L)
Selenium (mg/L)
Selenium (mg/L)
Thallium (mg/L)
Thallium (mg/L)
Thallium (mg/L)
Thallium (mg/L)
Thallium (mg/L)
(mg/L)

Thallium (mg/L!

Confidence Interval Summary Table - All Results (No Significant)

Muscatine Power & Water Printed 11/1/2019, 9:50 AM

Well
MW-21
MW-4A
MW-58
MW-6A
MW-14A
MW-15A
MW-21
MW-4A
MW-5B
MW-6A
MW-14A
MW-15A
MW-21
MW-4A
MW-58
MW-6A
MW-14A
MW-15A
MW-21
MW-4A
MW-58
MW-6A

Upper Lim.
0.0002
0.0002
0.0002
0.0002
0.002
0.002
0.00383
0.002
0.00212
0.002
0.00829
0.00502
0.01238
0.005
0.005
0.005
0.001
0.001
0.001
0.001
0.001
0.001

Client: HR Green, Inc.

Lower Lim.

0.0002
0.0002
0.0002
0.0002
0.002
0.002
0.002
0.002
0.002
0.002
0.00569
0.005
0.006818
0.005
0.005
0.005
0.001
0.001
0.001
0.001
0.001
0.001

Compliance
0.002
0.002
0.002
0.002
0.1
0.1
0.1
0.1
0.1
0.1
0.05
0.05
0.05
0.05
0.05
0.05
0.002
0.002
0.002
0.002
0.002
0.002

Sig.

N

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

Data: Muscatine Power & Water

%NDs

100
100
100
100
100
100
92.31
100
92.31
100
15.38
92.31
15.38
100
100
100
100
100
100
100
100
100

Transform

Alpha
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Method
NP (NDs)
NDs)
NDs)
NDs)
NDs)
NDs)
NDs)
NDs)
NDs)
NDs)
normality)
NP (NDs)
Param.
NP (NDs)

P
P
P
P
P
P(
P
P
P
P (
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HR Green, Inc.
Project No. 10100095.19

Establish Background
Constituent Levels for
Interwell Analysis

Are there sufficient
background (upgradient)
well data samples (n>4)?

No

Are statistical outliers
present in the
background well data?

Yes

No

Is Seasonality present
in the background well
data?

Yes

2019 Annual GMCA Report
CCR Landfill — Muscatine Power & \Water

r

Collect additional samples
until there are at least 8
observations (n=8) to
develop an interwell
prediction limit.

Delete suspect
observations unless it can
be proven that the data
point is not an anomalous
value and does
demonstrate naturally
occuring variation.

No

Are there significant trends
in concentration levels of
the background well data?

No

Use an interwell
prediction limit analysis
for the detection
monitoring program (See
Table I11-6).

Yes

Deseasonlize data in all
wells for constituents
having seasonality.

(

Remove earlier background
data to eliminate trends.

\_

Table IlI-4: Methodology to Screen Background Data for
Interwell Limits and Establish Background Constituent Levels

From: Groundwater Monitoring System and Sampling and Analysis Program, CCR Landfill (HR Green, May 2017).



HR Green, Inc. 2019 Annual GMCA Report
Project No. 10100095.19 CCR Landfill — Muscatine Power & Water

Detection Monitoring
- Interwell Prediction
Limits
Per Table I11-4

ND <50%7?

Data normally or No
transformed-normally Compute nonparametric

distributed? J interwell prediction limit.

Yes \l/

Nondetect adjustment
Background data <15% No of mean and standard
nondetects? deviation.
Yes
4
Simple substitution (1/2 of
the detection limit) for N\
nondetects.
\_ Next future observations
\L exceed the prediction limit?
p J
-
Compute parametric Yes No
interwell prediction limit.
\.

Collect discrete
verification resample(s).

- Provide regulatory
notifications

- Use a confidence
interval analysis for the
Assessment Monitoring
Program

- See Table I1I-8

Does verification
resample(s) validate the
original finding?

Proceed to next
sampling event.

Yes

Table 111-6: Methodology for Detection Monitoring -
Computing Interwell Prediction Limits

From: Groundwater Monitoring System and Sampling and Analysis Program, CCR Landfill (HR Green, May 2017).



HR Green, Inc.
Project No. 10100095.19

Assessment Monitoring -
Confidence Intervals

Per Tables 111-6 & 1lI-7

CCR

2019 Annual GMCA Report
Landfill — Muscatine Power & Water

No
Are there sufficient intrawell Collect additional
data (n>4)? ) L samples.
Yes
No
ND <50%7?
Yes
Data normally or No Compute nonparametric
transformed-normally confidence interval.
distributed? J
Yes
Background data <15% No Nondetect adjustment of
d standard :
nondetects? mean an. S andar Does entire No
deviation. interval
exceed GWPS?
Yes —>

Simple substitution
(1/2 of the detection limit)
for nondetects.

Construct parametric <

Yes

- See

- Provide regulatory notifications
- Proceed to Corrective Action

Table I11-9

confidence interval.

sampling event and
continue confidence

Proceed to next

intervals.

Table I1I-8: Methodology for Assessment Monitoring —
Constructing Confidence Intervals

From: Groundwater Monitoring System and Sampling and Analysis Program, CCR Landfill (HR Green, May 2017).



HR Green, Inc. 2019 Annual GMCA Report
Project No. 10100095.19 CCR Landfill — Muscatine Power & Water

Corrective Action - Confidence
Intervals per Table I1I-8

No ( "
Are there sufficient intrawell > Collect additional
data (n>4)? N samples.
Yes \L
No
ND <50%7?
Yes
Data normally or No Compute nonparametric
transformed-normally confidence interval.

distributed?

Yes
Nondetect adjustment of
Background data <15% No mean and standard
o Does entire No
nondetects? — deviation
interval fall below —
specified standard?
—>
Yes Yes

- Provide regulatory notifications

. . - Return to detection monitoring

Simple substitution (1/2 - See Table 1116 (interwell method)
of the detection limit) or Table Ill-7 (intrawell method)

for nondetects.

!

Proceed to next

) sampling event and
Construct parametric continue confidence
) . intervals.
confidence interval.
J

Table 111-9: Methodology for Corrective Action

From: Groundwater Monitoring System and Sampling and Analysis Program, CCR Landfill (HR Green, May 2017).



