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1.0 INTRODUCTION

In accordance with the United States Environmental Protection Agency (EPA) coal combustion residuals
(CCR) rule (40 Code of Federal Regulations [CFR] 257 Subpart D; published in 80 FR 21302-21501, April
17, 2015), this 2017 Annual Groundwater Monitoring and Corrective Action Report has been prepared to
document groundwater monitoring activities conducted at JB Sims Power Generation Plant Unit 3 Ash
Ponds East (A) and West (B) (Ash Ponds) and satisfies the requirements of §257.90(e). Groundwater
monitoring and reporting for the Ash Ponds is performed in accordance with the requirements of §257.90
through §257.98. This report documents the activities completed to establish the groundwater monitoring
program and actions during the 2017 calendar year.

1.1  Site Description & Background

JB Sims Power Generation Plant (Plant) is located on the southwestern portion of Harbor Island in Grand
Haven, Michigan, and is operated by the Grand Haven Board of Light and Power (GHBLP). The Plant is
situated on Harbor Island with the Grand River and South Channel of the Grand River surrounding the
island. The flow of the Grand River and South Channel of the Grand River flow is a westerly direction
towards Lake Michigan, which is about one mile west of the site. Figure 1, Site Location Map, depicts the
location of the Plant relative to the surrounding area.

The Plant is a coal-fired power generation facility. CCRs are placed into the Ash Ponds located onsite.
The ponds are each approximately 175-190 feet long, 70-80 feet wide, and 4-6 feet deep. Figure 2, Site
Plan and Monitoring Well Location Map, depicts the general configuration of Ash Ponds and site monitoring
wells.

1.2 Regional Geology & Hydrogeologic Setting

The following sections include a general description of regional geologic and hydrogeologic characteristics
of formations that occur beneath the site. Information presented in this section is based on published
literature, discussion with local geology experts, and Golder’s experience working in this geologic terrain.

As described in the Groundwater Monitoring System Certification, prepared by ERM dated November 2017,
the Plant is located in an area of glacial drift (consisting of fine to medium sand with occasional beds of
gravel) which is underlain by Marshall Sandstone. The glacial drift is between 100 to 200 feet thick in the
area.

The Ash Ponds borings consist of unconsolidated fine sand with intervals of silt and sand within the first 20
feet below ground surface (bgs). The fine sand was underlain by silt and clay to the bottom of each boring.
The silt and clay represents the confining unit beneath the Ash Ponds (ERM, 2017).

Groundwater was encountered in the fine sand located above the silt and clay unit. As described in the
Groundwater Monitoring System Certification, sand in the uppermost aquifer assumes an effective porosity
of 30 percent (%) and consists of poorly-graded fine sand with an estimated hydraulic conductivity of 27
feet per day and well-graded fine sand with an estimated hydraulic conductivity of 53 feet per day.

1.3 Groundwater Monitoring Well Network

Pursuant to §257.91, GHBLP installed a groundwater monitoring system within the uppermost aquifer for
Ash Ponds. The monitoring system is designed to monitor groundwater passing the waste boundary of
Ash Ponds within the uppermost aquifer. Wells were located to serve as upgradient and downgradient
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wells based on groundwater flow direction as determined by the potentiometric surface elevation contour
maps.

The monitoring well network was certified by Environmental Resources Management Michigan, Inc. (ERM)
in the Groundwater Monitoring System Certification, dated November 2017. A network of four monitoring
wells was installed in January 2017 for groundwater monitoring near the Ash Ponds. Table 1, Monitoring
Well Network Summary, includes the pertinent construction details for the Ash Ponds monitoring well
network at the Plant.

The monitoring well network is currently being re-evaluated and additional upgradient and downgradient
monitoring wells may be added to the existing network or relocated based on appropriate geologic
conditions.

Golder
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2.0 GROUNDWATER MONITORING ACTIVITIES

As required by §257.90(e), the following describes monitoring-related activities performed during the
preceding year. Since this is the first 2017 Annual Groundwater Monitoring and Corrective Action Report,
it also describes activities performed to establish the groundwater monitoring program. Groundwater
sampling was performed in accordance with 8257.93. Samples were collected from each well in the
certified monitoring system for the CCR unit. The location of the monitoring wells is shown on Figure 2.

Pursuant to §257.90(e)(3), Table 2, Groundwater Elevation Summary, presents a summary of groundwater
elevations for each of the background sampling events completed for Ash Ponds in 2017.

2.1  Monitoring Well Installation and Maintenance

In accordance with §257.91, a groundwater monitoring system was installed that (1) consists of the
minimum number of wells, (2) installed at locations and depths to yield groundwater samples from the
uppermost aquifer, and (3) meets the performance standards of §257.91(a). In summary, monitoring well-
related activities included the following:

B Installation of a groundwater monitoring system for the Ash Ponds CCR unit. The
monitoring well network and pertinent construction details is presented on Table 1.

B Visual inspection of well conditions prior to sampling, recording the site conditions, and
performing exterior maintenance to perform sampling under safe and clean conditions.

2.2  Detection Monitoring Program

A detection monitoring well network that has been certified by a Professional Engineer in Michigan. Notice
of that certification in the Operating Record pursuant to §257.90(f)(6) has been established for Ash Ponds.
The monitoring well network certification was conducted by ERM. After reviewing recent groundwater
elevation data, it has been determined that an additional upgradient well may be necessary.

2.2.1 Background Monitoring

In accordance with 8257.94(b), a minimum of eight independent samples were collected from the certified
well network for Ash Ponds and analyzed for the constituents listed in Appendix Il and IV. Pursuant to
8§257.90(e)(3), data reports for the background sampling is included in Appendix A, Analytical Results &
Field Data Forms. Tables A-1 through A-4, Analytical Data Summary, present a tabulation of the
background data for each well.

2.2.2 Initial Detection Monitoring

Following completion of the eight independent sampling events, groundwater samples will be collected
analyzed for Appendix Il constituents as part of the first semi-annual detection monitoring event. Detection
monitoring is scheduled to be completed during the first semiannual monitoring period of 2018.

Golder
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3.0 SAMPLE METHODOLOGY & ANALYSIS

Sampling events completed for Ash Ponds during 2017 represent eight background monitoring events.

3.1 Groundwater Elevation Measurement

Prior to each sampling event, groundwater elevations were recorded from the certified well network at the
Plant. Groundwater elevations recorded during the background monitoring events are summarized in Table
2, Summary of Groundwater Elevations. Groundwater elevation data from the first background monitoring
event was used to develop a groundwater contour map (Figure 3, Potentiometric Surface Elevation Contour
Map (March 2017)). The general direction of groundwater flow across Ash Ponds is west towards Grand
River and ultimately toward Lake Michigan. Groundwater flow in the vicinity of Ash Ponds shows fluctuation
based on the elevation of the Grand River. Groundwater elevations recorded on June 26, 2017 show a flow
direction toward the east.

3.2 Groundwater Gradient and Flow Velocity

Groundwater flow rates at the site have been calculated based on hydraulic gradients, hydraulic
conductivity, and an estimated effective porosity of the screened horizon provided in the Groundwater
Monitoring System Certification, prepared by ERM dated November 2017. Based on the information
provided in the Groundwater Monitoring System Certification, hydraulic conductivity ranges from 27 to 53
feet per day with an assumed an effective porosity of 30%. The hydraulic gradient was calculated between
MW-01 and MW-03 shown on Table 3, Groundwater Flow Velocity Calculations — March 2017.

Horizontal flow velocity was calculated using the commonly-used derivative of Darcy’s Law:

K * | Where:
V= '

- [ feet
n, V = Groundwater flow velocity (W]
K = Average Permeability of the aquifer (%";j

i= Horizontal hydraulic gradient (%}

n,= Effective porosity

Using this equation, groundwater flow velocities are calculated between MW-01 and MW-03. Table 3
presents the velocities calculated using groundwater elevation data from the March 2017 sampling event.

As presented on Table 4 groundwater flow velocity at the site ranges from approximately 0.48 feet/day to
0.94 feet/day (or approximately 176 to 345 feet/year) across Ash Ponds. However, Golder notes that these
calculated velocities are estimates based on field data and default data for soils based on the Groundwater
Monitoring System Certification, and therefore, should not be taken as absolute values, but rather as
estimated values that may vary with future data collected at the site.

3.3 Groundwater Sampling

Groundwater samples were collected in accordance with 8257.93(a). Monitoring wells were purged and
sampled using low-flow sampling procedures. Monitoring wells were purged and sampled using a peristaltic
pump. A multi parameter meter was used to monitor field parameters, namely: pH, temperature,
conductivity, dissolved oxygen (DO), and oxidation-reduction potential (ORP), during well purging to verify
stabilization prior to sampling. Turbidity is also recorded during purging using a field meter to verify

Golder
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stabilization. Groundwater samples were collected when the following general stabilization criteria were
met:

0.1 standard units for pH

3% for specific conductance
B 0.2 mg/L or 10% for DO > 0.5 milligrams per liter (mg/l) (whichever is greater)

B Turbidity measurements less than 5 nephelometric turbidity unit (NTU) or 10% when
above 5 NTU

Any deviation from stabilization criteria, if applicable, is identified on field sampling forms. Following well
stabilization, unfiltered samples were collected directly into appropriately preserved laboratory supplied
sample containers, placed in iced coolers, and submitted to the laboratory following standard chain-of-
custody protocol. Field information forms as well as chain-of-custody records are included in Appendix A.

3.4 Laboratory Analyses

Groundwater samples collected for background monitoring included both Appendix Il and Appendix IV
parameters. Analytical methods used for groundwater sample analysis are listed on the analytical
laboratory reports included in Appendix A.

Laboratory analyses for the background events were performed by the TestAmerica Laboratories, Inc.
(TAL) in Canton, Ohio. Groundwater data and chain of custody records for the monitoring events are
presented in Appendix A.

3.5 Quality Assurance & Quality Control

The background monitoring events followed the quality assurance and quality control (QA/QC) approach
described in the Sampling and Analysis Plan (SAP) prepared by ERM dated March 10, 2017.

Data validation generally consisted of reviewing sample integrity, holding times, laboratory method blanks,
laboratory control samples, matrix spikes/matrix spike duplicate recoveries and relative percent differences,
post digestions spikes, laboratory RPDs, and reporting limits. Where appropriate, validation qualifiers and
flags are applied to the data using the procedures in USEPA National Functional Guidelines for Inorganic
Data Review (USEPA, 2014), as guidance. Flagged data is identified in the statistical analysis reports
described in the following section.

Golder
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40 SUMMARY OF STATISTICAL ANALYSES

Groundwater samples were collected from eight background monitoring events, conducted between March
2017 and August 2017, and analyzed for Appendix III/IV parameters. Tables A-1 through A-4, Analytical
Data Summary, present a tabulation of the background data for each well.

4.1

Statistical analysis of Appendix Il groundwater monitoring data will be performed pursuant to §257.93
following the certified statistical method for the Ash Ponds. Since the first detection monitoring event is
scheduled for the first semiannual monitoring period of 2018, no statistical analysis of a detection monitoring
event was conducted as part of this Annual Report.

Summary of the Statistical Analysis Plan

As described in the Statistical Analysis Plan (Stats Plan) prepared by Golder dated October 2017, the
selected statistical method for the Ash Ponds was developed in accordance with 40 CFR §257.93(f) using
methodology presented in Statistical Analysis of Groundwater Data at RCRA Facilities, Unified Guidance,
March 2009, EPA 530/R-09-007 (Unified Guidance). The Sanitas™ Groundwater statistical software was
used to perform the statistical analyses. Sanitas™ is a decision-support software package, that
incorporates the statistical tests required of Subtitle C and D facilities by EPA regulations and guidance as
recommended in the EPA Unified Guidance (2009) document.

The following table provides a summary of the statistical methodology used at the Ash Ponds for routine
detection groundwater monitoring.

STATISTICAL METHOD SUMMARY

Monitoring Well
Network

Upgradient Wells

MW-01 (Additional Wells May be Added)

Downgradient Wells

MW-02, MW-03, and MW-04

CCR Monitoring

Appendix Il
(Detection Monitoring)

Boron, Calcium, Chloride, Fluoride, pH, Sulfate, and TDS

Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium,

Parameters | Appendix IV~ Cobalt, combined Radium 226 + 228, Fluoride, Lead, Lithium,
(Assessment Monitoring) . .
Mercury, Molybdenum, Selenium, and Thallium
Data Screening on Evaluate outliers, trends, and seasonality when sufficient data
Proposed Background are available
Interwell statistical limits will be applied on a constituent basis,
Statistical Limits depending on the appropriateness of the method as determined
by the Analysis of Variance
Parametric when data follow a normal or transformed normal
distribution and when less than 50% non-detects, utilizing Kaplan
Prediction Limits Meier non-detect adjustment when applicable; nonparametric
Statistical when data sets contain greater than 50% non-detects or when
Methodology data are not normally or transformed-normally distributed.

Trend Tests

Prediction limit exceedances tested through the Sen’s
Slope/Mann Kendall test to determine whether increasing or
decreasing trends are present, or whether data are stable over
time

Confidence Intervals

Used in Assessment and Corrective Action monitoring.

No Statistical Testing

Statistical testing is not required for parameters with 100% non-
detects.

Verification Resample Plan

1-of-2 with minimum of 8 samples per well for interwell testing.

p:\mc\grand haven blp\200 reports\2017 annual report\final rp- ghblp 2017 annual report.docx
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(Optional) = |nitial  statistical exceedance warrants independent
resampling within 90 days.

= If resample passes, well/parameter is not a confirmed
statistically significant increase (SSI).

= |f resample exceeds, well/parameter has a confirmed SSI.

= |f no resample is collected, the original result is deem verified.

The following guidance is also applicable to the statistical analysis method:

B Statistical analyses are not performed on analytes containing 100% non-detects (EPA
Unified Guidance, 2009, Chapter 6).

B When data contain less than or equal to 15% non-detects in background, simple
substitution of one-half the reporting limit is utilized in the statistical analysis. The reporting
limit utilized for non-detects is the PQL as reported by the laboratory.

B When data contain between 15-50% non-detects, a non-detect adjustment such as the
Kaplan-Meier or Regression on Order Statistics (ROS) method for adjustment of the mean
and standard deviation will be used prior to constructing a parametric prediction limit.

B Nonparametric prediction limits are used on data containing greater than 50% non-detects.

4.2  Appendix lll Background Data

A summary of the background groundwater data collected between March and August 2017 is tabulated in
Analytical Data Summary Tables A-1 through A-4.

Since the monitoring well network is currently being re-evaluated and additional upgradient and
downgradient monitoring wells may be added to the existing network, additional background groundwater
data may be collected in 2018 and added to the existing background groundwater collected in 2017.

4.3 Appendix IV Background Data

Pursuant to §257.95, Appendix IV groundwater quality data is statistically analyzed and compared to
groundwater protection standards if assessment monitoring is implemented. The Plant is initiating the
detection monitoring per 8257.94 during the first semiannual monitoring period of 2018 and has not
implemented assessment monitoring. Therefore, statistical analysis of the Appendix IV data has not been
performed.

Golder
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5.0 MONITORING PROGRAM STATUS

The Plant is implementing the first detection monitoring event during the first semiannual monitoring period
of 2018. Table 2 presents the status of each well within the certified monitoring network for the Ash Ponds.
Following the receipt of the first detection monitoring event, statistical analysis will be conducted and
GHBLP will address the potential SSls in accordance with the requirements, and options, of §257.94(e)(1-
3) and (f).

Golder
L7 Associates
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6.0 CONCLUSIONS & FUTURE ACTIONS

This 2017 Annual Groundwater Monitoring and Corrective Action Report, Grand Haven Board of Light and
Power, JB Sims Power Generation Plant Unit 3 Ash Ponds East (A) & West (B) has been prepared to fulfill
the requirements of EPA CCR rule 40 CFR 257 Subpart D.

The monitoring well network is currently being re-evaluated and additional upgradient and downgradient
monitoring wells may be added to the existing network. As a result of the re-evaluation of the monitoring
well network, additional background groundwater may be collected.

Since detection monitoring will be conducted during the first semiannual monitoring period of 2018,
statistical analysis was not conducted as part of this Annual Report.

A %
_ Golder
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Grand Haven Board of Light and Power - JB Sims Power Generation Plant

TABLE 1.

MONITORING WELL NETWORK

Grand Haven, Michigan

Hvdraulic Top of Casing | Total Screen Screen
Well ID ¥ . Northing Easting Elevation Depthz Interval | Length
Location 1
(feet msl™) (feet) (feet) (feet)
Unit 3 Ash Ponds East (A) & West (B)
MW-01 Upgradient 176201.04 | 3847934.63 100.90 12.32 4-9 5
MW-02 | Downgradient | 176247.03 3847865.05 109.30 23.37 15-20 5
MW-03 | Downgradient | 176214.10 | 3847846.67 106.78 20.34 12-17 5
MW-04 | Downgradient | 176182.57 3847848.69 105.19 18.00 10-15 5
Notes:

1. feet msl = feet above mean sea level

2. total depth was measured from the top of casing to the bottom of the well.

3. Elevations referenced to site datum. Elevations based on Driesenga & Associates, Inc. Topographic
Survey (October 2017 Coal Pile Survey), Job No. 1710732.5A, Dated 10-18-2017.

P:\MC\Grand Haven BLP\200 Reports\2017 Annual Report\TB - GHBLP 2017 Annual Report.xIsx\T1 Well Construction
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SUMMARY OF GROUNDWATER ELEVATIONS
Grand Haven Board of Light and Power - JB Sims Power Generation Plant

TABLE 2.

Grand Haven, Michigan

Groundwater Elevations

5 ~ 5

Hydraulic o ~ ~ ~ g ~ P

Well ID ydra & N = 2 5 S = S
Location o S N I I N & <

— - g - © -

P ) N 9 0 « N 3

o = = > () () - 8’

S =1 =1 ] 5 5 5 3

= < < = ) ) ) <

e] e] e] e] e] e] e] e]

c c c c c c c c

. > > ] ] ] ] > >

Purpose of Sampling Event o o o 9] o o S] <)
(®)] [®)] [*)] (*)] (*)] o (=] o

X X ¥4 X X X X X

Q (8] (8] Q Q Q Q o

© © © © © © © ©

om om m [a0] [a0] [ah] [a0)] [ah)]

Unit 3 Ash Ponds East (A) & West (B)
MW-01 Upgradient 95.24 | 96.23 | 9557 | 9525 | 95.00 | 95.10 | 95.40 | 95.02
MW-02 Downgradient | 93.68 | 93.90 | 94.15 | 94.45 | 94.36 | 94.46 | 94.90 | 94.45
MW-03 Downgradient | 93.69 | 93.87 | 94.21 | 94.44 | 9463 | 94.74 | 95.00 | 95.22
MW-04 Downgradient | 94.02 | 94.19 | 9454 | 9455 | 94.44 | 9468 | 95.14 | 95.19
Notes:

Background events conducted by Environmental Resources Management Michigan, Inc. (ERM)

P:\MC\Grand Haven BLP\200 Reports\2017 Annual Report\TB - GHBLP 2017 Annual Report.xIsx\T2 GW ELE Summary
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TABLE 3.

GROUNDWATER VELOCITY CALCULATIONS - MARCH 2017
Grand Haven Board of Light and Power - JB Sims Power Generation Plant
Grand Haven, Michigan

_ _ Assumed Average Linear
Groundwater Ah Al Hydrau“C Average H.y(.iraullc Effective Groundwater Ve'OCity
Flow Paths Date Elevation oot | (feen? Gradient Conductivity, K Porosity
(feetmsty | (€0 [ (feel™ [ A Ay (feet per day)® o
e
(feet per day)* (feet per year)”
Unit 3 Ash Ponds East (A) & West (B)
95.24
MW-01/ MW-03 13-Mar-17 1.55 290.0 0.005 27.00 to 53.00 0.3 0.48 to 0.94 175.6 to 344.7
93.69
Notes:
1. AH=Change in groundwater elevation.

I=AH/AL.

o M wb
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A L = Distance along flow path.

Velocity = (I * K)/n, .

Hydraulic conductivity range and assumed effective porosity based on Groundwater Monitoring System Certification, prepared by ERM dated November 2017.
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TABLE 4.
APPENDIX I111/1V ANALYTICAL PARAMETERS METHODS
Grand Haven Board of Light and Power - JB Sims Power Generation Plant
Grand Haven, Michigan

PARAMETER ANALYTICAL METHOD
Appendix Ill Parameters
Boron EPA 200.7/200.8
Calcium EPA 200.7/200.8
Chloride EPA 300.0
Fluoride EPA 300.0
pH EPA 150.1 (field test)
Sulfate EPA 300.0

Total Dissolved Solids (TDS)

SM 2540C

Appendix IV Parameters

Antimony EPA 200.7/200.8
Arsenic EPA 200.7/200.8
Barium EPA 200.7/200.8
Beryllium EPA 200.7/200.8
Cadmium EPA 200.7/200.8
Chromium EPA 200.7/200.8
Cobalt EPA 200.7/200.8
Fluoride EPA 300.0

Lead EPA 200.7/200.8
Lithium EPA 200.7/200.8
Mercury EPA 7470A

Molybdenum EPA 200.7/200.8
Selenium EPA 200.7/200.8
Thallium EPA 200.7/200.8

Radium 226 + 228 Combined

EPA 9315/9320
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TABLE A-1.
Summary of Background Events for MW-1
Grand Haven Board of Light and Power - JG Sims Power Generation Plant
Grand Haven, Michigan

SCREENING/TARGET
LEVE/LZ MW
Analyte Units MCL SMCL AL Background | Background | Background | Background | Background | Background | Background | Background
Event #1 Event #2 Event #3 Event #4 Event #5 Event #6 Event #7 Event #8

Sample Date:| 3/13/2017 4/5/2017 4/24/2017 | 5/15/2017 6/5/2017 6/26/2017 | 7/17/2017 8/7/2017
Appendix Il
BORON, TOTAL mg/L | N/R N/R 0.2 83 77 67 76 110 110 120 120
CALCIUM, TOTAL mg/L N/R N/R 5 170 180 200 190 140 120 110 100
CHLORIDE, TOTAL mg/L N/R 250 1 180 170 150 160 190 170 180 180
FLUORIDE, TOTAL mg/L 4 2 0.25 13 15 12 14 18 18 20 19
pH S.uU. N/R 6.5-8.5 N/R 9.22 8.46 7.51 7.7 8.17 8.04 8.02 8.38
SULFATE, TOTAL mg/L N/R 250 1 450 480 540 530 430 190 22 13
TOTAL DISSOLVED SOLIDS mg/L N/R 500 20 1900 1700 1900 1800 1900 1600 1600 1500
Appendix IV
ANTIMONY, TOTAL mg/L | 0.006 N/R 0.0020 | 0.00034 J <0.0020 0.00084 J 0.00095 J 0.00064 J <0.0020 <0.0020 <0.0020
ARSENIC, TOTAL mg/L 0.01 N/R 0.0050 | 0.00069 J 0.00055 J 0.00075 J 0.0016J 0.0011) 0.00080 J <0.0050 0.00080 J
BARIUM, TOTAL mg/L 2 N/R 0.0050 0.34 B 032 B 0.22 0.27 0.27 0.29 0.56 0.63
BERYLLIUM, TOTAL mg/L 0.004 N/R 0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
CADMIUM, TOTAL mg/L | 0.005 N/R 0.0010 | <0.0010 <0.0010 <0.0010 0.00076 ) <0.0010 <0.0010 <0.0010 <0.0010
CHROMIUM, TOTAL mg/L 0.1 N/R | 0.0020 | 0.00032 ) <0.0020 0.00041) 0.0015J <0.0020 <0.0020 <0.0020 <0.0020
COBALT, TOTAL mg/L N/R N/R 0.0010 | 0.00037J 0.00030J 0.00038 J 0.0012 0.00053 J 0.00042 ) 0.00045 ) 0.00050 J
LEAD, TOTAL mg/L 0.015 N/R 0.0010 | 0.00065 J 0.00026J B 0.00059 J 0.0016 0.00057 J <0.0010 <0.0010 0.00063 J
LITHIUM, TOTAL mg/L N/R N/R | 0.0080 218 1.9 15 B 1.6 25 2.2 2.7 1.9
MERCURY, TOTAL mg/L 0.002 N/R 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.00020 <0.00020 <0.00020
MOLYBDENUM, TOTAL mg/L N/R N/R 0.010 0.0023J 0.0017J 0.0022 ) 0.0023 ) 0.0025 ) 0.0026 ) 0.0014) 0.0013J
RADIUM (226 +228) pCi/L 5 N/R | Varies 0.308 U 0.181U 0.346 U 0.458 U 0.0790 U 0372U 0.721 1.35U
SELENIUM, TOTAL mg/L 0.05 N/R 0.0050 | 0.00073J 0.00059 J 0.0011) 0.0018J <0.0050 <0.0050 <0.0050 0.0017 J
THALLIUM, TOTAL mg/L | 0.002 N/R 0.0010 | <0.0010 <0.0010 <0.0010 0.00039 ) <0.0010 <0.0010 <0.0010 <0.0010

NOTES:

1. Bold Data exceeds MCL/SMCL.

2. mg/L - Milligrams per Liter

3. pCi/L - picocuries per Liter

4. N/R - Indicates consitiuent is not regulated by Hazardous Site Response Act

5.J - Resultis an estimated value. The result is greater than or equal to the Method Detection Limit (MDL) and less than the Practical Quantitation Limit (PQL). Values are displayed as less
than the PQL with a J.

6. < - Constituent was analyzed for, but was not detected above the MDL and is considered a non-detect. Value is displayed as less than the PQL.

7. MCL/SMCL - Maximum Contaminant Level/Secondary Contaminant Level - United States Environmental Protection Agency (USEPA) Table of Regulated Drinking Water Contaminants
(updated June 2016). Available at https://www.epa.gov/ground-water- and-drinking-water/table-regulated-drinking-water-contaminants. USEPA Secondary Drinking Water Standards:
Guidance for Nuisance Chemicals (updated January 2016). Available at https://www.epa.gov/dwstandardsregulations/secondary-drinking-water-standards-guidance-nuisance-chemicals.
8. Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration), data is displayed with an accompanying
U. The MDC varies depending upon the sample amount and elapsed time of the measurement.
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Q‘% TABLE A-2.

Summary of Background Events for MW-2
Grand Haven Board of Light and Power - JG Sims Power Generation Plant
Grand Haven, Michigan

SCREENING/TARGET
LEVE{Sr Mw-2
Analyte Units MCL SMcL AL Background | Background | Background | Background | Background | Background | Background | Background
Event #1 Event #2 Event #3 Event #4 Event #5 Event #6 Event #7 Event #8

Sample Date:| 3/13/2017 4/5/2017 4/24/2017 5/15/2017 6/5/2017 6/26/2017 7/17/2017 8/7/2017
Appendix Ill
BORON, TOTAL mg/L N/R N/R 0.2 110 110 110 110 130 120 130 160
CALCIUM, TOTAL mg/L N/R N/R 5 190 170 200 190 190 180 180 190
CHLORIDE, TOTAL mg/L N/R 250 1 140 150 130 140 150 160 150 160
FLUORIDE, TOTAL mg/L 4 2 0.25 10 12 11 14 12 14 14 12
pH S.uU. N/R 6.5-8.5 N/R 8.09 8.21 6.9 7.22 7.31 7.72 7.35 7.8
SULFATE, TOTAL mg/L N/R 250 1 13 12 <20 <20 <5 <10 <20 <10
TOTAL DISSOLVED SOLIDS mg/L N/R 500 20 2100 1900 2000 1900 2300 2000 2100 2400
Appendix IV
ANTIMONY, TOTAL mg/L | 0.006 N/R | 0.0020 | 0.00042 ) <0.0020 0.00060 J <0.020 0.00068 J <0.002 <0.002 <0.020
ARSENIC, TOTAL mg/L 0.01 N/R 0.0050 0.0079 0.0056 0.0059 <0.050 0.0070 0.0067 0.0061 0.010J
BARIUM, TOTAL mg/L 2 N/R | 0.0050 0.48 B 0.45 B 0.47 0.44 0.47 0.45 0.44 0.48
BERYLLIUM, TOTAL me/L | 0.004 N/R | 0.0010 | <0.0010 <0.0010 <0.0010 <0.010 0.00077) <0.0010 <0.0010 <0.010
CADMIUM, TOTAL mg/L 0.005 N/R 0.0010 <0.0010 <0.0010 <0.0010 <0.010 0.00025) <0.0010 0.00021J <0.010
CHROMIUM, TOTAL mg/L 0.1 N/R 0.0020 0.046 0.037 B 0.043 0.048 0.060 0.053 0.053 0.073
COBALT, TOTAL mg/L N/R N/R | 0.0010 0.0092 0.0067 0.0074 0.0084 ) 0.0087 0.0072 0.0068 0.0092 )
LEAD, TOTAL mg/L 0.015 N/R 0.0010 0.0038 0.0027 B 0.0026 0.010 0.0057 0.0042 0.0034 0.0084 J
LITHIUM, TOTAL mg/L N/R N/R | 0.0080 16 B 15 16 B 13 1.7 1.6 1.2 1.5
MERCURY, TOTAL mg/L 0.002 N/R 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.002
MOLYBDENUM, TOTAL mg/L N/R N/R 0.010 0.017 0.014 0.012 <0.10 0.0069J 0.0074 ) 0.0051J <0.10
RADIUM (226 +228) pCi/L 5 N/R | Varies 134 0.430 1.02 1.56 1.89 1.85 2.27 3.01
SELENIUM, TOTAL mg/L | 0.05 N/R | 0.0050 | 0.0025) 0.0017J 0.0022J <0.050 0.0027J 0.0023J 0.0028 J 0.014]
THALLIUM, TOTAL mg/L | 0.002 N/R 0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0010 <0.0010 <0.0010 <0.010
NOTES:

1. Bold Data exceeds MCL/SMCL.

2. mg/L - Milligrams per Liter

3. pCi/L - picocuries per Liter

4. N/R - Indicates consitiuent is not regulated by Hazardous Site Response Act

5.J - Resultis an estimated value. The result is greater than or equal to the Method Detection Limit (MDL) and less than the Practical Quantitation Limit (PQL). Values are displayed as less than the
PQL with aJ.

6. < - Constituent was analyzed for, but was not detected above the MDL and is considered a non-detect. Value is displayed as less than the PQL.

7. MCL/SMCL - Maximum Contaminant Level/Secondary Contaminant Level - United States Environmental Protection Agency (USEPA) Table of Regulated Drinking Water Contaminants (updated
June 2016). Available at https://www.epa.gov/ground-water- and-drinking-water/table-regulated-drinking-water-contaminants. USEPA Secondary Drinking Water Standards: Guidance for Nuisance
Chemicals (updated January 2016). Available at https://www.epa.gov/dwstandardsregulations/secondary-drinking-water-standards-guidance-nuisance-chemicals.

8. Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration), data is displayed with an accompanying U. The
MDC varies depending upon the sample amount and elapsed time of the measurement.
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QA&- TABLE A-3.

Summary of Background Events for MW-3
Grand Haven Board of Light and Power - JG Sims Power Generation Plant
Grand Haven, Michigan

SCREENING/TARGET
LEVE/L].; MW-3
Analyte Units MCL SMcL AL Background | Background | Background | Background | Background | Background | Background | Background
Event #1 Event #2 Event #3 Event #4 Event #5 Event #6 Event #7 Event #8

Sample Date: | 3/13/2017 4/5/2017 4/24/2017 | 5/15/2017 6/5/2017 6/26/2017 | 7/17/2017 8/7/2017
Appendix Il
BORON, TOTAL mg/L N/R N/R 0.2 5 4.9 5.6 6.4 5.9 4.8 4.9 4.7
CALCIUM, TOTAL mg/L N/R N/R 5 660 620 600 620 590 540 590 520
CHLORIDE, TOTAL mg/L N/R 250 1 570 620 450 480 450 370 400 370
FLUORIDE, TOTAL mg/L 4 2 0.25 0.74) 0.97 13 19 1.7 1.6 1.2 1.2
pH S.uU. N/R 6.5-8.5 N/R 7.91 7.14 6.27 6.92 7.07 7.7 7.44 7.61
SULFATE, TOTAL mg/L N/R 250 1 1300 1200 1200 1500 990 580 820 600
TOTAL DISSOLVED SOLIDS mg/L N/R 500 20 4000 3600 3900 4100 3600 3000 3100 2700
Appendix IV
ANTIMONY, TOTAL mg/L 0.006 N/R 0.0020 <0.0020 <0.0020 0.00041J <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
ARSENIC, TOTAL mg/L 0.01 N/R 0.0050 0.0024J 0.0021J 0.0017J 0.0020J 0.0027) 0.0029J 0.00251) 0.0021J
BARIUM, TOTAL mg/L 2 N/R | 0.0050 031 B 0.36 B 0.25 0.21 0.31 0.37 0.41 0.4
BERYLLIUM, TOTAL mg/L 0.004 N/R 0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
CADMIUM, TOTAL mg/L 0.005 N/R 0.0010 <0.0010 <0.0010 <0.0010 0.00033J <0.0010 <0.0010 <0.0010 <0.0010
CHROMIUM, TOTAL mg/L 0.1 N/R 0.0020 0.0014J 0.0014J8B 0.0014J 0.00151J 0.0018J 0.00151J 0.0014 ) 0.0013J
COBALT, TOTAL mg/L N/R N/R 0.0010 0.00097J 0.00097 J 0.00080J 0.00099 J 0.0016 0.0013 0.00079J 0.00081J
LEAD, TOTAL mg/L 0.015 N/R 0.0010 0.00038J 0.00045J B 0.00026 J 0.00079J <0.0010 <0.0010 <0.0010 <0.0010
LITHIUM, TOTAL mg/L N/R N/R 0.0080 0.079 B 0.064 0.081 B 0.097 0.076 0.066 0.057 0.054
MERCURY, TOTAL mg/L 0.002 N/R 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
MOLYBDENUM, TOTAL mg/L N/R N/R 0.010 0.0070J 0.0049J 0.0076J 0.0099J 0.0065J 0.0034J 0.00151J <0.010
RADIUM (226 + 228) pCi/L 5 N/R | Varies 0.731 0.392 0.190 U 0.666 0.502 0.874 1.38 1.96
SELENIUM, TOTAL mg/L 0.05 N/R 0.0050 0.0012J 0.0012J 0.0013J 0.0016 ) 0.0012J <0.0050 0.00094 J 0.0015J
THALLIUM, TOTAL mg/L 0.002 N/R 0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
NOTES:

1. Bold Data exceeds MCL/SMCL.

2. mg/L - Milligrams per Liter

3. pCi/L - picocuries per Liter

4. N/R - Indicates consitiuent is not regulated by Hazardous Site Response Act

5.J - Result is an estimated value. The result is greater than or equal to the Method Detection Limit (MDL) and less than the Practical Quantitation Limit (PQL). Values are displayed as less than the
PQL with aJ.

6. < - Constituent was analyzed for, but was not detected above the MDL and is considered a non-detect. Value is displayed as less than the PQL.

7. MCL/SMCL - Maximum Contaminant Level/Secondary Contaminant Level - United States Environmental Protection Agency (USEPA) Table of Regulated Drinking Water Contaminants (updated
June 2016). Available at https://www.epa.gov/ground-water- and-drinking-water/table-regulated-drinking-water-contaminants. USEPA Secondary Drinking Water Standards: Guidance for
Nuisance Chemicals (updated January 2016). Available at https://www.epa.gov/dwstandardsregulations/secondary-drinking-water-standards-guidance-nuisance-chemicals.

8. Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration), data is displayed with an accompanying U. The
MDC varies depending upon the sample amount and elapsed time of the measurement.
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TABLE A-4.
Summary of Background Events for MW-4
Grand Haven Board of Light and Power - JG Sims Power Generation Plant
Grand Haven, Michigan

SCREENING/TARGET
LEVEg Mw-4
Analyte Units MCL SMcL AL Background | Background | Background | Background | Background | Background | Background | Background
Event #1 Event #2 Event #3 Event #4 Event #5 Event #6 Event #7 Event #8

Sample Date:| 3/13/2017 4/5/2017 4/24/2017 | 5/15/2017 6/5/2017 6/26/2017 | 7/17/2017 8/7/2017
Appendix Il
BORON, TOTAL mg/L | N/R N/R 0.2 3.2 3.4 3.8 3.6 3.9 3.6 3.7 4
CALCIUM, TOTAL mg/L N/R N/R 5 480 470 500 450 450 460 510 470
CHLORIDE, TOTAL mg/L N/R 250 1 360 390 350 370 360 360 340 280
FLUORIDE, TOTAL mg/L 4 2 0.25 0.84 13 1 1.2 1.4 1.2 13 13
pH S.U. N/R 6.5-8.5 N/R 8.34 8.1 6.37 7.2 7.36 7.76 7.51 7.72
SULFATE, TOTAL mg/L N/R 250 1 890 940 830 940 880 920 940 740
TOTAL DISSOLVED SOLIDS mg/L N/R 500 20 2200 2400 2500 2100 2400 3100 2600 2000
Appendix IV
ANTIMONY, TOTAL mg/L | 0.006 | N/R | 0.0020| <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
ARSENIC, TOTAL mg/L 0.01 N/R 0.0050 0.0013J 0.0013J 0.0012J 0.00151J 0.0019J 0.0020J 0.0020J 0.0018J
BARIUM, TOTAL mg/L 2 N/R | 0.0050 0.13 B 0.13 B 0.14 0.14 0.16 0.18 0.17 0.19
BERYLLIUM, TOTAL mg/L 0.004 N/R 0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
CADMIUM, TOTAL mg/L 0.005 N/R 0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
CHROMIUM, TOTAL mg/L 0.1 N/R 0.0020 0.0019J 0.0018J B 0.0021 0.0021 0.0021 0.0017J 0.0019J 0.0016J
COBALT, TOTAL mg/L N/R N/R 0.0010 0.00033J 0.00033 0.00039J 0.000311 0.00040J 0.00058 J 0.00048 J 0.00045 J
LEAD, TOTAL mg/L 0.015 N/R 0.0010 0.00028J 0.00032JB 0.00019J 0.00051J <0.0010 <0.0010 <0.0010 <0.0010
LITHIUM, TOTAL mg/L N/R N/R 0.0080 0.053 B 0.047 0.058 B 0.051 0.049 0.051 0.048 0.046
MERCURY, TOTAL mg/L 0.002 N/R 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
MOLYBDENUM, TOTAL mg/L N/R N/R 0.010 0.0014 ) 0.00151J 0.00171J 0.00151J 0.0012) 0.0032J 0.0016J <0.010
RADIUM (226 + 228) pCi/L 5 N/R | Varies 1.05 0.515 0.413 0.252U 0.342 0.671 0.879 1.99
SELENIUM, TOTAL mg/L 0.05 N/R 0.0050 0.00063J <0.0050 0.00065 J <0.0050 <0.0050 <0.0050 <0.0050 0.00131J
THALLIUM, TOTAL mg/L | 0.002 N/R 0.0010 <0.0010 <0.0010 <0.0010 0.00039J <0.0010 <0.0010 <0.0010 <0.0010
NOTES:

1. Bold Data exceeds MCL/SMCL.

2. mg/L - Milligrams per Liter

3. pCi/L - picocuries per Liter

4. N/R - Indicates consitiuent is not regulated by Hazardous Site Response Act

5.J - Result is an estimated value. The result is greater than or equal to the Method Detection Limit (MDL) and less than the Practical Quantitation Limit (PQL). Values are displayed as less than the
PQL with a J.

6. < - Constituent was analyzed for, but was not detected above the MDL and is considered a non-detect. Value is displayed as less than the PQL.

7. MCL/SMCL - Maximum Contaminant Level/Secondary Contaminant Level - United States Environmental Protection Agency (USEPA) Table of Regulated Drinking Water Contaminants (updated
June 2016). Available at https://www.epa.gov/ground-water- and-drinking-water/table-regulated-drinking-water-contaminants. USEPA Secondary Drinking Water Standards: Guidance for
Nuisance Chemicals (updated January 2016). Available at https://www.epa.gov/dwstandardsregulations/secondary-drinking-water-standards-guidance-nuisance-chemicals.

8. Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration), data is displayed with an accompanying U. The
MDC varies depending upon the sample amount and elapsed time of the measurement.
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Canton

4101 Shuffel Street NW

North Canton, OH 44720

Tel: (330)497-9396

TestAmerica Job ID: 240-76693-1
Client Project/Site: Grand Haven BLP - CCR Monitoring

For:

ERM-North Central Inc
3352 128th Avenue
Holland, Michigan 49424

Attn: Mr. Brian Beach

MMW //)Lym/

Authorized for release hy:
4/13/2017 3:26:51 PM

Madonna Myers, Project Manager Il
(615)796-1870
madonna.myers@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:madonna.myers@testamericainc.com
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Definitions/Glossary

Client: ERM-North Central Inc TestAmerica Job ID: 240-76693-1
Project/Site: Grand Haven BLP - CCR Monitoring

Qualifiers

Metals

Qualifier Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
B Compound was found in the blank and sample.

U Indicates the analyte was analyzed for but not detected.

General Chemistry

Qualifier Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
U Indicates the analyte was analyzed for but not detected.

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

< Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QcC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Canton
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Case Narrative

Client: ERM-North Central Inc TestAmerica Job ID: 240-76693-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-76693-1

Laboratory: TestAmerica Canton

Narrative

CASE NARRATIVE
Client: ERM-North Central Inc
Project: Grand Haven BLP - CCR Monitoring

Report Number: 240-76693-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

The Radium analysis was performed at TestAmerica St. Louis Laboratory.

TestAmerica Canton attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the
application methods. TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results are reported on an "as received" basis unless otherwise indicated by the presence of a % solids value in the
method header.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 3/14/2017 10:15 AM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperature of the cooler at receipt was 1.5° C.

TOTAL RECOVERABLE METALS (ICP)
Samples MW-1 (240-76693-1), MW-2 (240-76693-2), MW-3 (240-76693-3) and MW-4 (240-76693-4) were analyzed for total recoverable
metals (ICP) in accordance with EPA SW-846 Method 6010C. The samples were prepared on 03/15/2017 and analyzed on 03/16/2017.

Samples MW-1 (240-76693-1)[20X] and MW-2 (240-76693-2)[20X] required dilution prior to analysis. The reporting limits have been
adjusted accordingly.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
TOTAL RECOVERABLE METALS (ICPMS)

Samples MW-1 (240-76693-1), MW-2 (240-76693-2), MW-3 (240-76693-3) and MW-4 (240-76693-4) were analyzed for total recoverable
metals (ICPMS) in accordance with EPA SW-846 Method 6020A. The samples were prepared on 03/15/2017 and analyzed on 03/16/2017.

TestAmerica Canton
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Case Narrative
Client: ERM-North Central Inc TestAmerica Job ID: 240-76693-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-76693-1 (Continued)

Laboratory: TestAmerica Canton (Continued)

Barium and Lithium were detected in method blank MB 240-270651/1-A at levels that were above the method detection limit but below the
reporting limit. The values should be considered estimates, and have been flagged. If the associated sample reported a result above the
MDL and/or RL, the result has been flagged. Refer to the QC report for details.

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

Samples MW-1 (240-76693-1), MW-2 (240-76693-2), MW-3 (240-76693-3) and MW-4 (240-76693-4) were analyzed for total mercury in
accordance with EPA SW-846 Methods 7470A. The samples were prepared on 03/15/2017 and analyzed on 03/17/2017.

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

TOTAL DISSOLVED SOLIDS
Samples MW-1 (240-76693-1), MW-2 (240-76693-2), MW-3 (240-76693-3) and MW-4 (240-76693-4) were analyzed for total dissolved
solids in accordance with SM 2540C. The samples were analyzed on 03/20/2017.

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

ANIONS

Samples MW-1 (240-76693-1), MW-2 (240-76693-2), MW-3 (240-76693-3) and MW-4 (240-76693-4) were analyzed for anions in
accordance with EPA SW-846 Method 9056A. The samples were analyzed on 03/17/2017.

Chloride and Fluoride exceeded the RPD limit for the MSD of sample 240-76631-15 in batch 240-271028.

Refer to the QC report for details.

Samples MW-1 (240-76693-1)[10X], MW-2 (240-76693-2)[20X], MW-3 (240-76693-3)[20X] and MW-4 (240-76693-4)[10X] required dilution
prior to analysis. The reporting limits have been adjusted accordingly.

N Method(s) 9056A: The following sample was diluted due to the nature of the sample matrix: MW-2 (240-76693-2) and MW-3
(240-76693-3). Elevated reporting limits (RLs) are provided.

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

RADIUM-226
Samples MW-1 (240-76693-1), MW-2 (240-76693-2), MW-3 (240-76693-3) and MW-4 (240-76693-4) were analyzed for Radium-226 in
accordance with SW846 Method 9315. The samples were prepared on 03/20/2017 and analyzed on 04/11/2017.

Method(s) PrecSep-21: Radium 226 Prep Batch 160-298367:
The following sample was reduced to 750 mL due to lots of sediment that turned the sample dark brown.

MW-2 (240-76693-2)
No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
RADIUM-228 (GFPC)

Samples MW-1 (240-76693-1), MW-2 (240-76693-2), MW-3 (240-76693-3) and MW-4 (240-76693-4) were analyzed for Radium-228
(GFPC) in accordance with SW846 Method 9320. The samples were prepared on 03/20/2017 and analyzed on 03/31/2017.

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

COMBINED RADIUM 226 AND RADIUM 228
Samples MW-1 (240-76693-1), MW-2 (240-76693-2), MW-3 (240-76693-3) and MW-4 (240-76693-4) were analyzed for Combined Radium

TestAmerica Canton
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Case Narrative

Client: ERM-North Central Inc TestAmerica Job ID: 240-76693-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-76693-1 (Continued)

Laboratory: TestAmerica Canton (Continued)
226 and Radium 228 in accordance with Ra226_Ra228. The samples were analyzed on 04/12/2017.

Method(s) PrecSep_0: Radium 228 Prep Batch 160-298534:
The following sample was reduced to 750 mL due to lots of sediment that turned the sample dark brown.

MW-2 (240-76693-2)

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

TestAmerica Canton
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Method Summary

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-76693-1

Method Method Description Protocol Laboratory
6010C Metals (ICP) SW846 TAL CAN
6020A Metals (ICP/MS) SW846 TAL CAN
T470A Mercury (CVAA) SW846 TAL CAN
9056A Anions, lon Chromatography SW846 TAL CAN
SM 2540C Solids, Total Dissolved (TDS) SM TAL CAN
9315 Radium-226 (GFPC) SW846 TAL SL
9320 Radium-228 (GFPC) SW846 TAL SL
Ra226_Ra228 Combined Radium-226 and Radium-228 TAL-STL TAL SL

Protocol References:
SM = "Standard Methods For The Examination Of Water And Wastewater",
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.
TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:

TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-76693-1
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID Matrix Collected Received

240-76693-1 MW-1 Water 03/13/17 10:30 03/14/17 10:15
240-76693-2 MW-2 Water 03/13/17 11:30 03/14/17 10:15
240-76693-3 MW-3 Water 03/13/17 13:05 03/14/17 10:15
240-76693-4 MW-4 Water 03/13/17 14:10 03/14/17 10:15

TestAmerica Canton
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Client: ERM-North Central Inc

Detection Summary

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-76693-1

Client Sample ID: MW-1

Lab Sample ID: 240-76693-1

Analyte

Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 83000 4000 160 ug/L 20  6010C Total
Recoverable
Calcium 170000 100000 14000 ug/L 20 6010C Total
Recoverable
Antimony 0.00034 J 0.0020 0.00027 mg/L 1 6020A Total
Recoverable
Arsenic 0.00069 J 0.0050 0.00035 mg/L 1 6020A Total
Recoverable
Barium 0.34 B 0.0050 0.00052 mg/L 1 6020A Total
Recoverable
Cobalt 0.00037 J 0.0010 0.00013 mg/L 1 6020A Total
Recoverable
Chromium 0.00032 J 0.0020 0.00026 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0023 J 0.010 0.00051 mg/L 1 6020A Total
Recoverable
Lead 0.00065 J 0.0010 0.00016 mg/L 1 6020A Total
Recoverable
Selenium 0.00073 J 0.0050 0.00048 mg/L 1 6020A Total
Recoverable
Lithium 21 B 0.0080 0.00016 mg/L 1 6020A Total
Recoverable
Chloride 180 10 4.1 mg/L 10 9056A Total/NA
Fluoride 13 0.50 0.090 mg/L 10 9056A Total/NA
Sulfate 450 10 1.3 mg/L 10 9056A Total/NA
Total Dissolved Solids 1900 20 15 mg/L 1 SM 2540C Total/NA
Client Sample ID: MW-2 Lab Sample ID: 240-76693-2
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 110000 4000 160 ug/L 20  6010C Total
Recoverable
Calcium 190000 100000 14000 ug/L 20 6010C Total
Recoverable
Antimony 0.00042 J 0.0020 0.00027 mg/L 1 6020A Total
Recoverable
Arsenic 0.0079 0.0050 0.00035 mg/L 1 6020A Total
Recoverable
Barium 0.48 B 0.0050 0.00052 mg/L 1 6020A Total
Recoverable
Cobalt 0.0092 0.0010 0.00013 mg/L 1 6020A Total
Recoverable
Chromium 0.046 0.0020 0.00026 mg/L 1 6020A Total
Recoverable
Molybdenum 0.017 0.010 0.00051 mg/L 1 6020A Total
Recoverable
Lead 0.0038 0.0010 0.00016 mg/L 1 6020A Total
Recoverable
Selenium 0.0025 J 0.0050 0.00048 mg/L 1 6020A Total
Recoverable
Lithium 16 B 0.0080 0.00016 mg/L 1 6020A Total
Recoverable
Chloride 140 20 8.1 mg/L 20 9056A Total/NA
Fluoride 10 1.0 0.18 mg/L 20 9056A Total/NA
Sulfate 13 J 20 2.6 mg/L 20 9056A Total/NA
Total Dissolved Solids 2100 50 37 mg/L 1 SM 2540C Total/NA

This Detection Summary does not include radiochemical test results.
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Detection Summary
Client: ERM-North Central Inc TestAmerica Job ID: 240-76693-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 Lab Sample ID: 240-76693-3
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 5000 200 8.1 ug/L 1 6010C Total

Recoverable
Calcium 660000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0024 J 0.0050 0.00035 mg/L 1 6020A Total
Recoverable
Barium 0.31 B 0.0050 0.00052 mg/L 1 6020A Total
Recoverable
Cobalt 0.00097 J 0.0010 0.00013 mg/L 1 6020A Total
Recoverable
Chromium 0.0014 J 0.0020 0.00026 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0070 J 0.010 0.00051 mg/L 1 6020A Total
Recoverable
Lead 0.00038 J 0.0010 0.00016 mg/L 1 6020A Total
Recoverable
Selenium 0.0012 J 0.0050 0.00048 mg/L 1 6020A Total
Recoverable
Lithium 0.079 B 0.0080 0.00016 mg/L 1 6020A Total
Recoverable
Chloride 570 20 8.1 mg/L 20 9056A Total/NA
Fluoride 0.74 J 1.0 0.18 mg/L 20 9056A Total/NA
Sulfate 1300 20 2.6 mg/L 20 9056A Total/NA
Total Dissolved Solids 4000 50 37 mg/L 1 SM 2540C Total/NA

Client Sample ID: MW-4 Lab Sample ID: 240-76693-4
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 3200 200 8.1 ug/L 1 6010C Total

Recoverable
Calcium 480000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0013 J 0.0050 0.00035 mg/L 1 6020A Total
Recoverable
Barium 0.13 B 0.0050 0.00052 mg/L 1 6020A Total
Recoverable
Cobalt 0.00033 J 0.0010 0.00013 mg/L 1 6020A Total
Recoverable
Chromium 0.0019 J 0.0020 0.00026 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0014 J 0.010 0.00051 mg/L 1 6020A Total
Recoverable
Lead 0.00028 J 0.0010 0.00016 mg/L 1 6020A Total
Recoverable
Selenium 0.00063 J 0.0050 0.00048 mg/L 1 6020A Total
Recoverable
Lithium 0.053 B 0.0080 0.00016 mg/L 1 6020A Total
Recoverable
Chloride 360 10 4.1 mg/L 10 9056A Total/NA
Fluoride 0.84 0.50 0.090 mg/L 10 9056A Total/NA
Sulfate 890 10 1.3 mg/L 10 9056A Total/NA
Total Dissolved Solids 2200 40 30 mg/L 1 SM 2540C Total/NA

This Detection Summary does not include radiochemical test results.
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-76693-1

Client Sample ID: MW-1
Date Collected: 03/13/17 10:30
Date Received: 03/14/17 10:15

Lab Sample ID: 240-76693-1

Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable

Page 11 of 32

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 83000 4000 160 ug/L ~ 03/15/17 14:00 03/16/17 17:40 20
Calcium 170000 100000 14000 ug/L 03/15/17 14:00 03/16/17 17:40 20
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.00034 J 0.0020 0.00027 mg/L ~ 03/15/17 14:00 03/16/17 14:24 1
Arsenic 0.00069 J 0.0050 0.00035 mg/L 03/15/17 14:00 03/16/17 14:24 1
Barium 0.34 B 0.0050 0.00052 mg/L 03/15/17 14:00 03/16/17 14:24 1
Beryllium 0.0010 U 0.0010 0.00040 mg/L 03/15/17 14:00 03/16/17 14:24 1
Cadmium 0.0010 U 0.0010 0.00031 mg/L 03/15/17 14:00 03/16/17 14:24 1
Cobalt 0.00037 J 0.0010 0.00013 mg/L 03/15/17 14:00 03/16/17 14:24 1
Chromium 0.00032 J 0.0020 0.00026 mg/L 03/15/17 14:00 03/16/17 14:24 1
Molybdenum 0.0023 J 0.010 0.00051 mg/L 03/15/17 14:00 03/16/17 14:24 1
Lead 0.00065 J 0.0010 0.00016 mg/L 03/15/17 14:00 03/16/17 14:24 1
Selenium 0.00073 J 0.0050 0.00048 mg/L 03/15/17 14:00 03/16/17 14:24 1
Thallium 0.0010 U 0.0010 0.00028 mg/L 03/15/17 14:00 03/16/17 14:24 1
Lithium 21 B 0.0080 0.00016 mg/L 03/15/17 14:00 03/16/17 14:24 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 03/15/17 14:00 03/17/17 08:24 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 180 10 4.1 mg/L B 03/17/17 19:24 10
Fluoride 13 0.50 0.090 mg/L 03/17/17 19:24 10
Sulfate 450 10 1.3 mg/L 03/17/17 19:24 10
Total Dissolved Solids 1900 20 15 mg/L 03/20/17 09:50 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.158 0.0835 0.0847 1.00 0.0979 pCilL 03/20/17 08:32 04/11/17 08:14 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 91.4 40-110 03/20/17 08:32 04/11/17 08:14 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.150 U 0.276 0.276 1.00 0.468 pCi/lL 03/20/17 09:03 03/31/17 10:50 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 91.4 40-110 03/20/17 09:03 03/31/17 10:50 1
Y Carrier 69.9 40-110 03/20/17 09:03 03/31/17 10:50 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-76693-1

Client Sample ID: MW-1
Date Collected: 03/13/17 10:30
Date Received: 03/14/17 10:15

Lab Sample ID: 240-76693-1

Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.308 U 0.288 0.289 5.00 0.468 pCi/lL 04/12/17 13:25 1

+228
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-76693-1

Client Sample ID: MW-2
Date Collected: 03/13/17 11:30
Date Received: 03/14/17 10:15

Lab Sample ID: 240-76693-2
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable

Page 13 of 32

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 110000 4000 160 ug/L ~ 03/15/17 14:00 03/16/17 17:44 20
Calcium 190000 100000 14000 ug/L 03/15/17 14:00 03/16/17 17:44 20
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.00042 J 0.0020 0.00027 mg/L ~ 03/15/17 14:00 03/16/17 14:28 1
Arsenic 0.0079 0.0050 0.00035 mg/L 03/15/17 14:00 03/16/17 14:28 1
Barium 0.48 B 0.0050 0.00052 mg/L 03/15/17 14:00 03/16/17 14:28 1
Beryllium 0.0010 U 0.0010 0.00040 mg/L 03/15/17 14:00 03/16/17 14:28 1
Cadmium 0.0010 U 0.0010 0.00031 mg/L 03/15/17 14:00 03/16/17 14:28 1
Cobalt 0.0092 0.0010 0.00013 mg/L 03/15/17 14:00 03/16/17 14:28 1
Chromium 0.046 0.0020 0.00026 mg/L 03/15/17 14:00 03/16/17 14:28 1
Molybdenum 0.017 0.010 0.00051 mg/L 03/15/17 14:00 03/16/17 14:28 1
Lead 0.0038 0.0010 0.00016 mg/L 03/15/17 14:00 03/16/17 14:28 1
Selenium 0.0025 J 0.0050 0.00048 mg/L 03/15/17 14:00 03/16/17 14:28 1
Thallium 0.0010 U 0.0010 0.00028 mg/L 03/15/17 14:00 03/16/17 14:28 1
Lithium 16 B 0.0080 0.00016 mg/L 03/15/17 14:00 03/16/17 14:28 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 03/15/17 14:00 03/17/17 08:26 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 140 20 8.1 mgl/L B 03/17/17 15:43 20
Fluoride 10 1.0 0.18 mg/L 03/17/17 15:43 20
Sulfate 13 J 20 2.6 mg/L 03/17/17 15:43 20
Total Dissolved Solids 2100 50 37 mg/L 03/20/17 09:50 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.670 0.178 0.188 1.00 0.131 pCi/L 03/20/17 08:32 04/11/17 08:14 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 93.2 40-110 03/20/17 08:32 04/11/17 08:14 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.669 U 0.444 0.448 1.00 0.691 pCi/lL 03/20/17 09:03 03/31/17 10:50 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 93.2 40-110 03/20/17 09:03 03/31/17 10:50 1
Y Carrier 72.5 40-110 03/20/17 09:03 03/31/17 10:50 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-76693-1

Client Sample ID: MW-2
Date Collected: 03/13/17 11:30
Date Received: 03/14/17 10:15

Lab Sample ID: 240-76693-2
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 1.34 0.478 0.486 5.00 0.691 pCi/lL 04/12/17 13:25 1

226 + 228
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample Results

TestAmerica Job ID: 240-76693-1

Client Sample ID: MW-3
Date Collected: 03/13/17 13:05
Date Received: 03/14/17 10:15

Lab Sample ID: 240-76693-3
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable
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Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 200 8.1 ug/L ~ 03/15/17 14:00 03/16/17 17:49 1
Calcium 660000 5000 710 ug/L 03/15/17 14:00 03/16/17 17:49 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00027 mg/L ~ 03/15/17 14:00 03/16/17 14:32 1
Arsenic 0.0024 J 0.0050 0.00035 mg/L 03/15/17 14:00 03/16/17 14:32 1
Barium B 0.0050 0.00052 mg/L 03/15/17 14:00 03/16/17 14:32 1
Beryllium 0.0010 U 0.0010 0.00040 mg/L 03/15/17 14:00 03/16/17 14:32 1
Cadmium 0.0010 U 0.0010 0.00031 mg/L 03/15/17 14:00 03/16/17 14:32 1
Cobalt 0.00097 J 0.0010 0.00013 mg/L 03/15/17 14:00 03/16/17 14:32 1
Chromium 0.0014 J 0.0020 0.00026 mg/L 03/15/17 14:00 03/16/17 14:32 1
Molybdenum 0.0070 J 0.010 0.00051 mg/L 03/15/17 14:00 03/16/17 14:32 1
Lead 0.00038 J 0.0010 0.00016 mg/L 03/15/17 14:00 03/16/17 14:32 1
Selenium 0.0012 J 0.0050 0.00048 mg/L 03/15/17 14:00 03/16/17 14:32 1
Thallium 0.0010 U 0.0010 0.00028 mg/L 03/15/17 14:00 03/16/17 14:32 1
Lithium 0.079 B 0.0080 0.00016 mg/L 03/15/17 14:00 03/16/17 14:32 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 03/15/17 14:00 03/17/17 08:28 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 20 8.1 mg/L B 03/17/17 16:03 20
Fluoride J 1.0 0.18 mg/L 03/17/17 16:03 20
Sulfate 20 2.6 mg/L 03/17/17 16:03 20
Total Dissolved Solids 50 37 mg/L 03/20/17 09:50 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.279 0.105 0.108 1.00 0.104 pCi/lL 03/20/17 08:32 04/11/17 08:14 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 89.7 40-110 03/20/17 08:32 04/11/17 08:14 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.452 U 0.309 0.312 1.00 0.481 pCi/L 03/20/17 09:03 03/31/17 10:50 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 89.7 40-110 03/20/17 09:03 03/31/17 10:50 1
Y Carrier 73.3 40-110 03/20/17 09:03 03/31/17 10:50 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-76693-1

Client Sample ID: MW-3
Date Collected: 03/13/17 13:05
Date Received: 03/14/17 10:15

Lab Sample ID: 240-76693-3
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.731 0.327 0.330 5.00 0.481 pCilL 04/12/17 13:25 1

226 + 228
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-76693-1

Client Sample ID: MW-4
Date Collected: 03/13/17 14:10
Date Received: 03/14/17 10:15

Lab Sample ID: 240-76693-4

Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable
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Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 3200 200 8.1 ug/L ~ 03/15/17 14:00 03/16/17 17:53 1
Calcium 480000 5000 710 ug/L 03/15/17 14:00 03/16/17 17:53 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00027 mg/L ~ 03/15/17 14:00 03/16/17 14:36 1
Arsenic 0.0013 J 0.0050 0.00035 mg/L 03/15/17 14:00 03/16/17 14:36 1
Barium 013 B 0.0050 0.00052 mg/L 03/15/17 14:00 03/16/17 14:36 1
Beryllium 0.0010 U 0.0010 0.00040 mg/L 03/15/17 14:00 03/16/17 14:36 1
Cadmium 0.0010 U 0.0010 0.00031 mg/L 03/15/17 14:00 03/16/17 14:36 1
Cobalt 0.00033 J 0.0010 0.00013 mg/L 03/15/17 14:00 03/16/17 14:36 1
Chromium 0.0019 J 0.0020 0.00026 mg/L 03/15/17 14:00 03/16/17 14:36 1
Molybdenum 0.0014 J 0.010 0.00051 mg/L 03/15/17 14:00 03/16/17 14:36 1
Lead 0.00028 J 0.0010 0.00016 mg/L 03/15/17 14:00 03/16/17 14:36 1
Selenium 0.00063 J 0.0050 0.00048 mg/L 03/15/17 14:00 03/16/17 14:36 1
Thallium 0.0010 U 0.0010 0.00028 mg/L 03/15/17 14:00 03/16/17 14:36 1
Lithium 0.053 B 0.0080 0.00016 mg/L 03/15/17 14:00 03/16/17 14:36 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 03/15/17 14:00 03/17/17 08:30 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 360 10 4.1 mg/L B 03/17/17 16:23 10
Fluoride 0.84 0.50 0.090 mg/L 03/17/17 16:23 10
Sulfate 890 10 1.3 mg/L 03/17/17 16:23 10
Total Dissolved Solids 2200 40 30 mg/L 03/20/17 09:50 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.102 U 0.0752 0.0757 1.00 0.106 pCi/lL 03/20/17 08:32 04/11/17 08:14 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 89.7 40-110 03/20/17 08:32 04/11/17 08:14 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.946 0.335 0.346 1.00 0.455 pCi/lL 03/20/17 09:03 03/31/17 10:50 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 89.7 40-110 03/20/17 09:03 03/31/17 10:50 1
Y Carrier 74.0 40-110 03/20/17 09:03 03/31/17 10:50 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-76693-1

Client Sample ID: MW-4
Date Collected: 03/13/17 14:10
Date Received: 03/14/17 10:15

Lab Sample ID: 240-76693-4
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 1.05 0.343 0.354 5.00 0.455 pCi/lL 04/12/17 13:25 1

226 + 228
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Tracer/Carrier Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-76693-1
Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9315 - Radium-226 (GFPC)

Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba
Lab Sample ID Client Sample ID (40-110)
240-76693-1 MW-1 91.4
240-76693-2 MW-2 93.2
240-76693-3 MW-3 89.7
240-76693-4 MW-4 89.7
LCS 160-298367/2-A Lab Control Sample 102
MB 160-298367/1-A Method Blank 97.6
Tracer/Carrier Legend ﬂ
Ba = Ba Carrier
Method: 9320 - Radium-228 (GFPC)
Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba Y
Lab Sample ID Client Sample ID (40-110)  (40-110)
240-76693-1 MW-1 91.4 69.9
240-76693-2 MW-2 93.2 72.5
240-76693-3 MW-3 89.7 73.3
240-76693-4 MW-4 89.7 74.0
LCS 160-298534/2-A Lab Control Sample 102 78.5
MB 160-298534/1-A Method Blank 97.6 73.6

Tracer/Carrier Legend
Ba = Ba Carrier
Y =Y Carrier

TestAmerica Canton
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-76693-1

Method: 6010C - Metals (ICP)

Lab Sample ID: MB 240-270651/1-A
Matrix: Water
Analysis Batch: 270927

Client Sample ID: Method Blank
Prep Type: Total Recoverable
Prep Batch: 270651

MB MB
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Boron 200 U 200 8.1 ug/L ~ 03/15/17 14:00 03/16/17 16:52 1
Calcium 5000 U 5000 710 ug/L 03/15/17 14:00 03/16/17 16:52 1
Lab Sample ID: LCS 240-270651/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 270927 Prep Batch: 270651
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Boron 1000 1030 ug/L 103  80-120
Calcium 50000 50400 ug/L 101  80-120
Method: 6020A - Metals (ICP/MS)
Lab Sample ID: MB 240-270651/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 270964 Prep Batch: 270651
MB MB
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00027 mg/L 03/15/17 14:00 03/16/17 13:38 1
Arsenic 0.0050 U 0.0050 0.00035 mg/L 03/15/17 14:00 03/16/17 13:38 1
Barium 0.000751 J 0.0050 0.00052 mg/L 03/15/17 14:00 03/16/17 13:38 1
Beryllium 0.0010 U 0.0010 0.00040 mg/L 03/15/17 14:00 03/16/17 13:38 1
Cadmium 0.0010 U 0.0010 0.00031 mg/L 03/15/17 14:00 03/16/17 13:38 1
Cobalt 0.0010 U 0.0010 0.00013 mg/L 03/15/17 14:00 03/16/17 13:38 1
Chromium 0.0020 U 0.0020 0.00026 mg/L 03/15/17 14:00 03/16/17 13:38 1
Molybdenum 0.010 U 0.010 0.00051 mg/L 03/15/17 14:00 03/16/17 13:38 1
Lead 0.0010 U 0.0010 0.00016 mg/L 03/15/17 14:00 03/16/17 13:38 1
Selenium 0.0050 U 0.0050 0.00048 mg/L 03/15/17 14:00 03/16/17 13:38 1
Thallium 0.0010 U 0.0010 0.00028 mg/L 03/15/17 14:00 03/16/17 13:38 1
Lithium 0.000355 J 0.0080 0.00016 mg/L 03/15/17 14:00 03/16/17 13:38 1
Lab Sample ID: LCS 240-270651/3-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 270964 Prep Batch: 270651
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Antimony 0.100 0.0967 mg/L N 97  80-120
Arsenic 1.00 1.01 mg/L 101 80-120
Barium 1.00 1.06 mg/L 106 80-120
Beryllium 1.00 1.17 mg/L 117 80-120
Cadmium 1.00 1.05 mg/L 105  80-120
Cobalt 1.00 0.992 mg/L 99  80-120
Chromium 1.00 0.944 mg/L 94  80-120
Molybdenum 0.100 0.0957 mg/L 96  80-120
Lead 1.00 0.964 mg/L 96  80-120
Selenium 1.00 1.04 mg/L 104  80-120
Thallium 0.250 0.239 mg/L 96  80-120
Lithium 0.100 0.103 mg/L 103 80-120
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QC Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-76693-1

Method: 7470A - Mercury (CVAA)

7Lab Sample ID: MB 240-270654/1-A
Matrix: Water
Analysis Batch: 271008

Client Sample ID: Method Blank

Prep Type: Total/NA
Prep Batch: 270654

7Lab Sample ID: LCS 240-270654/2-A
Matrix: Water
Analysis Batch: 271008

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 03/15/17 14:00 03/17/17 07:59 1

Client Sample ID: Lab Control Sample

Prep Type: Total/NA
Prep Batch: 270654
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Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 0.00500 0.00490 mg/L N 98  80-120

Method: 9056A - Anions, lon Chromatography
Lab Sample ID: MB 240-271028/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 271028
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 1.0 U 1.0 0.41 mg/L n 03/17/17 12:59 1
Fluoride 0.050 U 0.050 0.0090 mg/L 03/17/17 12:59 1
Sulfate 1.0 U 1.0 0.13 mg/L 03/17/17 12:59 1
Lab Sample ID: LCS 240-271028/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 271028

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 50.0 53.4 mg/L ~ 107  90-110
Fluoride 2.50 2.55 mg/L 102 90-110
Sulfate 50.0 53.7 mg/L 107 90-110

Method: SM 2540C - Solids, Total Dissolved (TDS)
Lab Sample ID: MB 240-271165/1 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 271165
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total Dissolved Solids 10 U 10 7.4 mg/L B 03/20/17 09:50 1
Lab Sample ID: LCS 240-271165/2 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 271165

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Total Dissolved Solids 208 218 mg/L o 105 80-120

TestAmerica Canton
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-76693-1

Method: 9315 - Radium-226 (GFPC)

Matrix: Water
Analysis Batch: 302767

Lab Sample ID: MB 160-298367/1-A

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 298367

Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.04429 U 0.0626 0.0627 1.00 0.106 pCi/L 03/20/17 08:32 04/11/17 05:58 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.6 40-110 03/20/17 08:32 04/11/17 05:58 1
Lab Sample ID: LCS 160-298367/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 302767 Prep Batch: 298367
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.4 10.37 1.08 1.00 0.111 pCi/lL 91 68 -137
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 102 40-110
Method: 9320 - Radium-228 (GFPC)
Lab Sample ID: MB 160-298534/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 300932 Prep Batch: 298534
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.06775 U 0.235 0.235 1.00 0.409 pCi/L 03/20/17 09:03 03/31/17 10:44 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.6 40-110 03/20/17 09:03 03/31/17 10:44 1
Y Carrier 73.6 40-110 03/20/17 09:03 03/31/17 10:44 1
Lab Sample ID: LCS 160-298534/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 300932 Prep Batch: 298534
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 13.6 14.87 1.58 1.00 0.340 pCi/lL 109 56 - 140
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 102 40-110
78.5 40-110

Y Carrier
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QC Association Summary
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-76693-1

Metals
Prep Batch: 270651
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-76693-1 MW-1 Total Recoverable ~ Water 3005A
240-76693-2 MW-2 Total Recoverable ~ Water 3005A
240-76693-3 MW-3 Total Recoverable ~ Water 3005A
240-76693-4 MW-4 Total Recoverable ~ Water 3005A
MB 240-270651/1-A Method Blank Total Recoverable  Water 3005A
LCS 240-270651/2-A Lab Control Sample Total Recoverable  Water 3005A
LCS 240-270651/3-A Lab Control Sample Total Recoverable ~ Water 3005A
Prep Batch: 270654
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-76693-1 MW-1 Total/NA Water 7470A
240-76693-2 MW-2 Total/NA Water 7470A
240-76693-3 MW-3 Total/NA Water 7470A
240-76693-4 MW-4 Total/NA Water T7470A
MB 240-270654/1-A Method Blank Total/NA Water 7470A
LCS 240-270654/2-A Lab Control Sample Total/NA Water 7470A
Analysis Batch: 270927
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-76693-1 MW-1 Total Recoverable ~ Water 6010C 270651
240-76693-2 MW-2 Total Recoverable  Water 6010C 270651
240-76693-3 MW-3 Total Recoverable ~ Water 6010C 270651
240-76693-4 MW-4 Total Recoverable  Water 6010C 270651
MB 240-270651/1-A Method Blank Total Recoverable ~ Water 6010C 270651
LCS 240-270651/2-A Lab Control Sample Total Recoverable ~ Water 6010C 270651
Analysis Batch: 270964
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-76693-1 MW-1 Total Recoverable  Water 6020A 270651
240-76693-2 MW-2 Total Recoverable  Water 6020A 270651
240-76693-3 MW-3 Total Recoverable  Water 6020A 270651
240-76693-4 MW-4 Total Recoverable  Water 6020A 270651
MB 240-270651/1-A Method Blank Total Recoverable  Water 6020A 270651
LCS 240-270651/3-A Lab Control Sample Total Recoverable ~ Water 6020A 270651
Analysis Batch: 271008
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-76693-1 MW-1 Total/NA Water 7470A 270654
240-76693-2 MW-2 Total/NA Water 7470A 270654
240-76693-3 MW-3 Total/NA Water 7470A 270654
240-76693-4 MW-4 Total/NA Water 7470A 270654
MB 240-270654/1-A Method Blank Total/NA Water 7470A 270654
LCS 240-270654/2-A Lab Control Sample Total/NA Water 7470A 270654
General Chemistry
Analysis Batch: 271028
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-76693-1 MW-1 Total/NA Water 9056A
240-76693-2 MW-2 Total/NA Water 9056A
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

QC Association Summary

TestAmerica Job ID: 240-76693-1

General Chemistry (Continued)

Analysis Batch: 271028 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-76693-3 MW-3 Total/NA Water 9056A
240-76693-4 MW-4 Total/NA Water 9056A
MB 240-271028/3 Method Blank Total/NA Water 9056A
LCS 240-271028/4 Lab Control Sample Total/NA Water 9056A
Analysis Batch: 271165
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-76693-1 MW-1 Total/NA Water SM 2540C
240-76693-2 MW-2 Total/NA Water SM 2540C
240-76693-3 MW-3 Total/NA Water SM 2540C
240-76693-4 MW-4 Total/NA Water SM 2540C
MB 240-271165/1 Method Blank Total/NA Water SM 2540C
LCS 240-271165/2 Lab Control Sample Total/NA Water SM 2540C
Rad
Prep Batch: 298367
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-76693-1 MW-1 Total/NA Water PrecSep-21
240-76693-2 MW-2 Total/NA Water PrecSep-21
240-76693-3 MW-3 Total/NA Water PrecSep-21
240-76693-4 MW-4 Total/NA Water PrecSep-21
MB 160-298367/1-A Method Blank Total/NA Water PrecSep-21
LCS 160-298367/2-A Lab Control Sample Total/NA Water PrecSep-21
Prep Batch: 298534
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-76693-1 MW-1 Total/NA Water PrecSep_0
240-76693-2 MW-2 Total/NA Water PrecSep_0
240-76693-3 MW-3 Total/NA Water PrecSep_0
240-76693-4 MW-4 Total/NA Water PrecSep_0
MB 160-298534/1-A Method Blank Total/NA Water PrecSep_0
LCS 160-298534/2-A Lab Control Sample Total/NA Water PrecSep_0
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Chronicle

TestAmerica Job ID: 240-76693-1

Client Sample ID: MW-1
Date Collected: 03/13/17 10:30

Lab Sample ID: 240-76693-1

Matrix: Water

Date Received: 03/14/17 10:15

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 270651 03/15/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 20 270927 03/16/17 17:40 KLC TAL CAN
Total Recoverable  Prep 3005A 270651 03/15/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 270964 03/16/17 14:24 AS1 TAL CAN
Total/NA Prep 7470A 270654 03/15/17 14:00 AJC TAL CAN
Total/NA Analysis 7470A 1 271008 03/17/17 08:24 WKD TAL CAN
Total/NA Analysis 9056A 10 271028 03/17/17 19:24 LKG TAL CAN
Total/NA Analysis SM 2540C 1 271165 03/20/17 09:50 JMB TAL CAN
Total/NA Prep PrecSep-21 298367 03/20/17 08:32 MBC TAL SL
Total/NA Analysis 9315 1 302767 04/11/17 08:14 RTM TAL SL
Total/NA Prep PrecSep_0 298534 03/20/17 09:03 MBC TAL SL
Total/NA Analysis 9320 1 300933 03/31/17 10:50 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 303287 04/12/17 13:25 MLK TAL SL
Client Sample ID: MW-2 Lab Sample ID: 240-76693-2
Date Collected: 03/13/17 11:30 Matrix: Water
Date Received: 03/14/17 10:15
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 270651 03/15/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 20 270927 03/16/17 17:44 KLC TAL CAN
Total Recoverable  Prep 3005A 270651 03/15/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 270964 03/16/17 14:28 AS1 TAL CAN
Total/NA Prep 7470A 270654 03/15/17 14:00 AJC TAL CAN
Total/NA Analysis 7470A 1 271008 03/17/17 08:26 WKD TAL CAN
Total/NA Analysis 9056A 20 271028 03/17/17 15:43 LKG TAL CAN
Total/NA Analysis SM 2540C 1 271165 03/20/17 09:50 JMB TAL CAN
Total/NA Prep PrecSep-21 298367 03/20/17 08:32 MBC TAL SL
Total/NA Analysis 9315 1 302767 04/11/17 08:14 RTM TAL SL
Total/NA Prep PrecSep_0 298534 03/20/17 09:03 MBC TAL SL
Total/NA Analysis 9320 1 300933 03/31/17 10:50 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 303287 04/12/17 13:25 MLK TAL SL
Client Sample ID: MW-3 Lab Sample ID: 240-76693-3
Date Collected: 03/13/17 13:05 Matrix: Water
Date Received: 03/14/17 10:15
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 270651 03/15/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 270927 03/16/17 17:49 KLC TAL CAN
Total Recoverable  Prep 3005A 270651 03/15/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 270964 03/16/17 14:32 AS1 TAL CAN
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Chronicle

TestAmerica Job ID: 240-76693-1

Client Sample ID: MW-3
Date Collected: 03/13/17 13:05
Date Received: 03/14/17 10:15

Lab Sample ID: 240-76693-3

Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 7470A 270654 03/15/17 14:00 AJC TAL CAN
Total/NA Analysis 7470A 1 271008 03/17/17 08:28 WKD TAL CAN
Total/NA Analysis 9056A 20 271028 03/17/17 16:03 LKG TAL CAN
Total/NA Analysis SM 2540C 1 271165 03/20/17 09:50 JMB TAL CAN
Total/NA Prep PrecSep-21 298367 03/20/17 08:32 MBC TAL SL
Total/NA Analysis 9315 1 302767 04/11/17 08:14 RTM TAL SL
Total/NA Prep PrecSep_0 298534 03/20/17 09:03 MBC TAL SL
Total/NA Analysis 9320 1 300933 03/31/17 10:50 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 303287 04/12/17 13:25 MLK TAL SL
Client Sample ID: MW-4 Lab Sample ID: 240-76693-4
Date CoIIe_cted: 03/13/17 14:10 Matrix: Water
Date Received: 03/14/17 10:15
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 270651 03/15/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 270927 03/16/17 17:53 KLC TAL CAN
Total Recoverable  Prep 3005A 270651 03/15/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 270964 03/16/17 14:36 AS1 TAL CAN
Total/NA Prep 7470A 270654 03/15/17 14:00 AJC TAL CAN
Total/NA Analysis T470A 1 271008 03/17/17 08:30 WKD TAL CAN
Total/NA Analysis 9056A 10 271028 03/17/17 16:23 LKG TAL CAN
Total/NA Analysis SM 2540C 1 271165 03/20/17 09:50 JMB TAL CAN
Total/NA Prep PrecSep-21 298367 03/20/17 08:32 MBC TAL SL
Total/NA Analysis 9315 1 302767 04/11/17 08:14 RTM TAL SL
Total/NA Prep PrecSep_0 298534 03/20/17 09:03 MBC TAL SL
Total/NA Analysis 9320 1 300933 03/31/17 10:50 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 303287 04/12/17 13:25 MLK TAL SL

Laboratory References:
TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Accreditation/Certification Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-76693-1
Project/Site: Grand Haven BLP - CCR Monitoring

Laboratory: TestAmerica Canton

The accreditations/certifications listed below are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
Virginia NELAP 3 460175 09-14-17
West Virginia DEP State Program 3 210 12-31-16 *

Laboratory: TestAmerica St. Louis
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number  Expiration Date

Virginia NELAP 3 460230 06-14-17
The following analytes are included in this report, but are not accredited/certified under this accreditation/certification:
Analysis Method Prep Method Matrix Analyte
9315 PrecSep-21 Water Radium-226
The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:
Analysis Method Prep Method Matrix Analyte
Ra226_Ra228 Water Combined Radium 226 + 228

West Virginia DEP State Program 3 381 08-31-17 *

The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:

Analysis Method Prep Method Matrix Analyte
Ra226_Ra228 Water Combined Radium 226 + 228

* Accreditation/Certification renewal pending - accreditation/certification considered valid.

TestAmerica Canton
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TestAmerica Canton
4101 Shuffel Street NW
North Canton, QH 44720

CAMBRIDG

Phone (330) 497-9396 Fax (330} 4970772

24()

ik
06

5
Chain of Custody Record

CAMBRIDGE

TestAmerica

i
Sampler. T s Lab PM %%@ COC No
Client Information Eeice 1Sea ein Myers, Madonna 240-41281-17977 1
Clhenl Contact Phone: = E-Mail Page
Mr. Brian Beach wle-7329 -~ 7323 madonna myers@testamericainc.com Page 1 of 1
|Company = Job #
ERM-North Central Inc Analysis Requested
(Address Due Date Requested: '_‘._x Preservation Codes:
3352 128th Avenue i A-HCL M - Hexane
City TAT Requested {days): ki B - NaOH M - Nane
Holland I C-Zn Acotate O - AsNa0D2
Shte 7 gw;_‘ % D - Nitric Acid P« Na204S
M1, 45424 i E - NaHSO4 Q- Na2so3
- hrd F - MeOH R - Na25203
R —FO # G - Amchor S - HZSD4
Purchase Order Requested 5 H- Ascortic Acid T - TSP Dodecahydrate
|Emait WO E = 1-lce U - Acetona
Brian. Beach@erm com ols pif - D) Water V- MCAA
. 2l c ® | K-EDTA W-pH 4-5
Ficges) Huma ojeeL |5 ElL-e0a Z - ather (spacily)
Grand Haven BLP - CCR Monitoring 24017882 =|3 § § g_
Site H _— SSowWe E‘ b 2 2 < 8 |other:
o3q9s 2357 alélg|5 |2 5
AL HEE 3
Sample | Matrix ;_ 21| 8 H -
T}‘DB {:nmur. i E E 3 Q i
Sample |(C=comp,| oo, E el 8 § =
Sample |dentification Sample Date | Time | G=grab) |eranem sa)|ic) ] 8 | 2 | & [ Special Instructions/Note:
| Preservation Code: D o IN
f [ = g "
|MW-T eshefi ic3c n Water X sl 5{
IMW-Z 1 | :go | Walter ){\ }{ {
MW-3 | (305 | 1 Water A
MW-4 % 140 [, Water oL | ¥
Water
240-766893 Chain of Custody —y
FPossible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard Flammable SSJU’H irritant Poison B Unknown I:]Radrorogacm Return To Chent Disposal By Lab Archive For Maonths
Deliverable Requested. |, II, lIl, IV, Other (specify) Special Instructions/QC Requirements.
Emipty Kit Relinguished by: . IDate. 'Tlme Ilhlhod of Shipment
Relnquished by ~— .~ (""" 7 Dole/Time: Company Received hm DatelTime Compan
f<. P e S e8/izfiT 2 (T80 £ 19 rols 7171
reiumwa by DatelTimea Company Recewad by ~[Date/Tme Company
Raolnquighed by DateTme Comparny Received by DalafTime Company
Custody Seals intact: |Custody Seal No. Cooler Temparature(s) "C and Dther Remarks
A Yes A No anjg‘f
[N
_b l ¢ .y = — e Em A mm e ey x = =t E




TestAmerica Canton Sample Receipt Form/Narrative Login# :___ 706273
Canton Facility
Client__ £&M Site Name Cooler unpacked by:
Cooler Received on_ 317~ Openedon__ 5117 (m

FedEx: 1* Grd &D

UPS FAS Stetson Client Drop Off TestAmerica Courier

Other

Receipt After-hours: Drop-off Date/Time Storage Location
TestAmerica Cooler # Foam Box CligfitCdoler  Box Other
Packing material used: BB Wrap ~ Foam  Plastic Bag  None  Other
COOLANT: Bluelce Drylce Water None

e
1. Cooler temperature umcipt

IR GUN# IR-8 (CF -0.3°C) Observed Cooler Temp.

IR GUN#36 (CF +0.3°C) Observed Cooler Temp.

2.  Were custody seals on the outside of the cooler(s)?

[0 see Multiple Cooler Form

Hg °C Corrected Cooler Temp. /. 3/ °C
°C Corrected Cooler Temp. °c

If Yes Quantity / &8 No

-Were custody seals on the outside of the cooler(s) signed & dated?

Xes No NA

Yes @a

~Were custody seals on the botile(s) or bottle kits (LLHg/MeHg)?

3. Shippers' packing slip attached to the cooler(s)? Yés No
4. Did custody papers accompany the sample(s)? No
5. Were the custody papers relinquished & signed in the appropriate place? No
6. Was/were the person(s) who collected the samples clearly identified on the COC? ¥es No
7. Did all bottles arrive in good condition (Unbroken)? E‘;s No
8. Could all bottle labels be reconciled with the COC? Yes No
G. Were correct bottle(s) used for the test(s) indicated? ‘Cl;; No
10. Sufficient quantity received to perform indicated analyses? ?ﬂ No
11. Are these work share samples? es d@

If yes, Questions 11-15 have been checked at the originating laboratory.
11. Were sample(s) at the correct pH upon receipt?
12. Were VOAs on the COC? Yes No

Yes 0 NA pH Strip Lot HC682547

bl
13. Were air bubbles >6 mm in any VOA vials? Yes No KA
14. Was a VOA trip blank present in the cooler(s)? Trip Blank Lot # Yes
15. Was a LL Hg or Me Hg trip blank present? Yes
Contacted PM Date by via Verbal Voice Mail Other
Concerning

14. CHAIN OF CUSTODY & SAMPLE DISCREPANCIES Samples processed by:

15. SAMPLE CONDITION

Sample(s) were received after the recommended holding time had expired.
Sample(s) were received in a broken container.
Sample(s) were received with bubble >6 mm in diameter. (Notify PM)

16. SAMPLE PRESERVATION

Samples) MW 2 [ Hugz) @4 s 12520
Time preserved: _)2,0  Presérvative(s) added/Lot number(s):

were further preserved in the laboratory.

Ref: SOP NC-SC-0005, Sample Receiving
\itacorpieorp\QAIQA_ Facitities\Cantan-0A\Document-Management\Work-Instruction\In Revision\ WLNC-099-022817 Cooler Receipt Form dac dji
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3/14/2017

Temperature readings:

Client Sample ID

MW-1
MW-1
MW-1
MW-2
MW-2
MW-2
MW-3
MW-3
MW-3
MW-4
MW-4
MW-4

Page | of |

Login Container Summary Report

240-76693

Lab ID

240-76693-B-1
240-76693-C-1
240-76693-D-1
240-76693-B-2
240-76693-C-2
240-76693-D-2
240-76693-B-3
240-76693-C-3
240-76693-D-3
240-76693-B-4
240-76693-C-4
240-76693-D-4

Container Type

Plastic 500m| - with Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic 300ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic 500mI - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic | liter - Nitric Acid

Page 30 of 32
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Login Sample Receipt Checklist

Client: ERM-North Central Inc

Login Number: 76693
List Number: 2
Creator: Taylor, Kristene N

Job Number: 240-76693-1

List Source: TestAmerica St. Louis
List Creation: 03/17/17 11:27 AM

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True 34,44
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? False
There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True
HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

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

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Canton
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Environmental Resources Management

Well ID:
Site Name & Address:

Sampler Name:

Pump Type:

Meter Type (s):

Top of Casing Elevation (feet):
Initial Water Level (feet below TOC);
Groundwater Elevation/SWL (feet):
Well Depth (feet below TOC):
Screened Interval (feet below TOC):
Depth Pump Intake Set At (feet bel

TOC):
Well Inspection: Clearly Labeled

/__N_; Concrete Pad Intact
Calibration: Time; > ; PH 4 Standard

Page __of
Field Form for Low Flow Rate Sampling
NV -0i Project#: 24825 7
Grand Haven Board of Light and Power Client: GHBLP
JB Sims Generating Station Date: £3/iz/:/7
1231 N 3rd Street, Grand Weather: s
Peristaltic Temperature/Bar. Pressure -c - zs7
YSI1 556MPS/Hach 2100P Start Time of Purging: __ogs™e
b i - 13 Well Material: PVC
g el Well Diameter: 2"
92 (.7 Length of Water Column (feet): ¢ (.7
2.2 z Calculated Well Volume* (liters or@i o~
-9

Well Volume Discharged (liters or T
=1 ged ( @) _~ .5

n _,&J_ N_; Lock Functional __Y _(\N»;&;}ru-cover in good condition IY\,} N_: Casing in good condition fx.z N__
2£ - pH 7 Standard =& pH 10 Standard -

% : Conductivity Std___ == : DO P
Note: TOC = Top of Casing
Specific . Elow Rate
Time Tem::::;lture Conductance DISSOl{\::d{SKYQEH [Spﬁ ) (On!?; Turbidity (N.T.L.) Wate[;lll.evel @ﬁor e cugg?_m;'r;f ete)
(us/cm) g == gallon/min) eRt ! *
lodds 5. 49 2353 o, 4o i —i25.4 5.83 <95 o los cleme oy clchiy
icos =RACSY 2350 0.35 . B i T G o 5.8 0, Ze0 : ]
010 .59 237y 0.29 2.97 - 1633 8."T% o800 O . 2Zeo
1015 ) s T i | o3 q.07 -z.¢ oo O e | L.cz 0. Zou
1628 SiGi Zdzy o 2+ JIG - 1855 &. A7 te ood o. 2o
1S <. Y =39 A g.210 —123.~ o g | L0 n. 2o
icze oy = i 0 2C 3. 22 —192.2 o, 74 {20t o . 20U
i 3% " +10% when greater than +10% (when above & <0.5 L/min =
Lmits | ow Mercury) = 0.5 mgiL 0 =y NTU)T 0.13 galimin
Information: 1 in diameter well = 0.041 galift = 154 ml/ft, 2 in dia. = 0.163 gal/ft = 817 ml/it, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder=1r h

- Attempt to achieve drawdown < 0.3 feet.

- If drawdown exceeds 0.3 feet, continue to adjust purge rate to achieve drawdown stabilization

- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples
TAll attempts will be made tiﬁ turbidity below 10 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collectad.
Comments: (Z
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Environmental Resources Management

Page  of
Field Form for Low Flow Rate Sampling
Well ID: MW -0 T Project#: 21915 7
Site Name & Address: Grand Haven Board of Light and Power Client: GHBLP
JB Sims Generating Station Date: ¢z /+3 “pntezled
Sampler Name: 1231 N 3rd Street, Grand Weather: .owr
Pump Type: Peristaltic Temperature/Bar. Pressure  —- 25~ F
Meter Type (s): YS| 556MPS/Hach 2100P Start Time of Purging: 7 Jole
Top of Casing Elevation (feet): I873."7% Well Material: PVC
Initial Water Level (feet below TOC): 15. 2 Well Diameter: 2"
Groundwater Elevation/SWL (feet): qz_ 15 Length of Water Column (feet): — -7 <
Well Depth (feet below TOC): Tz 31 Calculated Well Volume* (liters or@al)yy — /.=
Screened Interval (feet below TOC): js—2s/ Well Volume Discharged (liters or @) —2S
Depth Pump Intake Set At (feet below TOC); g7
Well Inspection: Clearly Labeled (Y N_; Concrete Pad Intact N_; Lock Func‘llonai __Y__ [NA)Pro-cover in good condition _@ N_; Casing in good condition () N__
Calibration: Time; * P pH4 Standard X p Standard ¥ . pH 10 Standard ___ 3 ; Conductivity Std > . DO . v
Note: TOC = Top of Casing
Specific Flow Rate
. Temperature Dissolved Oxygen pH ORP s Water Level R Comments
Time ¢c) Conductance (mg/L) (S.U.) (mv) Turbidity (N.T.U.) () iter/mi .or (i.e., odor, color, etc)
e {usicm) garon/min)
o 5.432 of i 7Y c.59 R.co o e Sy P Yoo . =2 C»,Z::c—' Sy f opelfengsly A
1= £-31 H257 e-Hw feo= | 1252 3.9 [, bl L Tees TSekee L
1120 g.17 4333 .52 3 7 =403 3 [E.5Z o .T=O ™o
s 2.0 = a -9 Q.24 —142.9 2.47 iG.SC ;_',- OTSY jco
i13g T et ! o 4L .9 | —1d2.0 24= [ 9% O.Tew WP ot
e e e e i T IO P £ 500 | [P St R RIS VT P R, M AT PRy e
_ *3% +10% when greater than +10% (when above 5 <0.5 Umin =
Limits (Low Mercury) *3% 0.5 mgiL 0.1 =10 mVY NTU)? 0.13 galimin
Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder = 2h

- Attempt to achieve drawdown < 0.3 feet.
- If drawdown exceeds 0.3 feet, continue to adjust purge rate to achieve drawdown stabilization

- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently fo collect the appropriate volume needed for all anticipated samples
All attempts will be madat et turbldity below 10 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected

Comments: ém & jlio
A € ! atpold Caf. Sheef




Environmental Resources Management

Field Form for Low Flow Rate Sampling

Well ID; M -o3

Site Name & Address: Grand Haven Board of Light and Power

JB Sims Generating Station

Sampler Name: 1231 N 3rd Street, Grand

Pump Type: Peristaltic

Meter Type (s):

YS| 556MPS/Hach 2100P

Page ___of ___

Project# G398 257
Client: GHBLP
Date: &%/:3/:7
Weather: _ saonay

Temperature/Bar. Pressure <o -25 °~

Start Time of Purging:

1Zae
Top of Casing Elevation (feet): /S 1O Well Material: PVC
Initial Water Level (feet below TOC): /209 Well Diameter: 2"
Groundwater Elevation/SWL (feet): gz || Length of Water Column (feet): ‘LS_
Well Depth (feet below TOC): 7o 3 Calculated Well Volume™ (liters or galj; {
Screened Interval (feet below TOC): T e e Well Volume Discharged (liters orgal}y - z,5
Depth Pump Intake Set At (feet below TOC): T
Well Inspection: Clearly Labeled {‘2) N_: Concrete Pad Intact ég N_; Lock Functional __Y __@;‘mecover in good condition _6(“ N_; Casing in good condition c Y) N
Calibration: Time; P ; pH 4 Standard _____#- ; pH 7 Standard __ 3¢ : pH 10 Standard > ; Conductivity Std 5 ;DO P
Note: TOC = Top of Casing -
Specific 3 : Flow Rate
. Temperature Dissolved Oxygen pH ORP o Water Level B i Comments
Tioe (°C) Sonditctmse (mgiL) (5.U.) (mv) DR NTILL) () @","‘"-"9’ (i.e., ador, calor, etc)
{ns/cm) = gallon/min)
1225 = 34 SHog .56 1.al —Ce o 532,32 i 4 c.zse
iz3g 2.3¢ S4u3 = 3o 7.9% LTl It R o. | SO
1232 e b -y SHeS o . Ye 7.54 - 22.5 (T o C.iss
iz4o 2.6e 5329 <= o.22 793 -54.2 1. I3 (O o. 15T
1zds 2. L2 o o. T 7.4 - T is. 3 (2.ce o 15°
125 2.3 53777 &L TS5 — 3. (4.5 [ . c.isco
\TSS 2.59 S37( o149 SAa5 -7 ij:C 12 &g o-IST
110G 3.3 370 o (£ 1.9%Z -Je © [e.9 [3.60 0. /SO
1205 L7 5354 p (2 7 | -73. 5 g 4% R LU 6./150
ey +3% +10% when greater than +10% (when above 5 <0.5 Lmin =
Limits (Low Mercury) #3% 0.5 mglL +0.1 +10 mV NTU)* 0.13 galimin

Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder=m 2 h

- Atternpt to achieve drawdown < 0.3 feet.
- If drawdown exceeds 0.3 feet, continue to adjust purge rate to achieve drawdown stabilization

- |f drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume neaded for all anticipated samples

TAll attempts will be made to get tu {ﬂ:ty Js
Comments: S v gle s (30S

low 10 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected.

X Ses ﬁhxof-“/( ol <hse




Environmental Resources Management

Page ___ of
Field Form for Low Flow Rate Sampling
Well ID: Mw -o "{ Project#:_0 394257
Site Name & Address: Grand Haven Board of Light and Power Client: GHBLP
JB Sims Generating Station Date: ax/e3/,7
Sampler Name: 1231 N 3rd Street, Grand Weather: <aews
Pump Type: Peristaltic Temperature/Bar. Pressure 20— 2<°F
Meter Type (s): YS| 556MPS/Hach 2100P Start Time of Purging: _ (33 S
Top of Casing Elevation (feet): /05,57 Well Material: PVC
Initial Water Level (feet below TOC): H 17T Well Diameter: 2"
Groundwater Elevation/SWL (feef): o s o Length of Water Column (feet): /. €=
Well Depth (feet below TOC); iR o0 Calculated Well Volume* (liters oygal)) — /.|
Screened Interval (feet below TOC): )5 T Well Volume Discharged (liters OQ -~ 2.5
Depth Pump Intake Set At (feet below TOC): o~ Jof
Well Inspection: Clearly Labeled [Y/ N_; Concrete Pad Intact &:_N_; Lock Functional __Y__{ NAPro-cover in good condition _{¥ N_: Casing in good condition ¢ ) N__
Calibration: Time; X : pH 4 Standard 2 . pH7 Standard __ 3¢ : pH 10 Standard __ ¥ : Conductivity Std £~ - DO
Note: TOC = Top of Casing
Specific 5 Flow_Rate
Time Tem;(:f Cr?ture Conductance D'SSOI{":::IS“QG" (sp }I:II) (O:nR\.':] Turbidity (N.T.U.) Wate{-;tll.evel iter/mijn or (e Cogg:m;ﬁ:; etc)
{uslcm) — ___galion/min) st i i
\Zus 7. Ll Z3os S.25 2R -932. 1 22 2 .z P 2]
220 .54 zTICS &5.37 %32 | =3te (5.4 1. &= 0. Zen
[TsE 7 S 2T 0. %0 4.2z -5.z Jlo. 1).7¢ d. 2o
1HeC 7.4y 230 0.3% 2.3 | —98.9 8.7 [{-To o - Zed
Idos” .27 23S O.2] 2.2 | ~vz.5 2.e5 HTT§ o, 2oc
idlc . e 33y 0.27 <, Ff' | =FET —7.2c K i o 4 0. 208
s +3% +10% when greater than +10% (when above 5 <0.5 Limin =
Limsty (Low Mercury) D 0.5 mgiL el Ly NTU) 0.13 gal/min
Information: 1 in diameter well = 0.041 gal/ft = 154 mUft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder=1#h

- Attempt to achieve drawdown < 0.3 feet.
- If drawdown exceeds 0.3 feet, continue to adjust purge rate to achieve drawdown stabilization

- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples

FAll attempts will be made to get tyrbidity below 10 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected.
Comments: Sgaplad & 40

X See latol A cal  shee




Grand Haven Board of Light and Power :
JB Sims Power Generation Plant Project No. 17754168
2017 Annual Groundwater Monitoring & Corrective

Action Report

APPENDIX A-2

SECOND BACKGROUND SAMPLING EVENT
ANALYTICAL REPORTS & FIELD DATA FORMS

Golder
Associates
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Canton

4101 Shuffel Street NW

North Canton, OH 44720

Tel: (330)497-9396

TestAmerica Job ID: 240-77863-1
Client Project/Site: Grand Haven BLP - CCR Monitoring

For:

ERM-North Central Inc
3352 128th Avenue
Holland, Michigan 49424

Attn: Mr. Brian Beach

MMW //)Lym/

Authorized for release hy:
5/9/2017 2:28:42 PM

Madonna Myers, Project Manager Il
(615)796-1870
madonna.myers@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary

Client: ERM-North Central Inc TestAmerica Job ID: 240-77863-1
Project/Site: Grand Haven BLP - CCR Monitoring

Qualifiers

Metals

Qualifier Qualifier Description

U Indicates the analyte was analyzed for but not detected.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
B Compound was found in the blank and sample.

General Chemistry

Qualifier Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.
< Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QcC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Canton
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Case Narrative

Client: ERM-North Central Inc TestAmerica Job ID: 240-77863-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-77863-1

Laboratory: TestAmerica Canton

Narrative

CASE NARRATIVE
Client: ERM-North Central Inc
Project: Grand Haven BLP - CCR Monitoring

Report Number: 240-77863-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

The 9315 Radium-226, 9320 Radium-228, and Ra226Ra228 Combined Radium-226 and Radium-228 analyses were performed at the
TestAmerica St. Louis Laboratory.

TestAmerica Canton attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the
application methods. TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results are reported on an "as received" basis unless otherwise indicated by the presence of a % solids value in the
method header.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 4/7/2017 3:45 PM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 4.1° C.

Receipt Exceptions

The reference method requires samples to be preserved to a pH of <2. The following sample was received with insufficient preservation
at a pH of >2: MW-2 (240-77863-2) and MW-3 (240-77863-3). The sample(s) was preserved to the appropriate pH in the laboratory.

TOTAL RECOVERABLE METALS (ICP)
Samples MW-1 (240-77863-1), MW-2 (240-77863-2), MW-3 (240-77863-3) and MW-4 (240-77863-4) were analyzed for total recoverable
metals (ICP) in accordance with EPA SW-846 Method 6010C. The samples were prepared on 04/10/2017 and analyzed on 04/11/2017.

Samples MW-1 (240-77863-1)[10X] and MW-2 (240-77863-2)[20X] required dilution prior to analysis. The reporting limits have been
adjusted accordingly.

TestAmerica Canton
5/9/20
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Case Narrative

Client: ERM-North Central Inc TestAmerica Job ID: 240-77863-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-77863-1 (Continued)

Laboratory: TestAmerica Canton (Continued)

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

TOTAL RECOVERABLE METALS (ICPMS)
Samples MW-1 (240-77863-1), MW-2 (240-77863-2), MW-3 (240-77863-3) and MW-4 (240-77863-4) were analyzed for total recoverable
metals (ICPMS) in accordance with EPA SW-846 Method 6020A. The samples were prepared on 04/10/2017 and analyzed on 04/11/2017.

Chromium was detected in method blank MB 240-273948/1-A at a level exceeding the reporting limit. If the associated sample reported a
result above the MDL and/or RL, the result has been flagged. Barium and Lead were detected in method blank MB 240-273948/1-A at
levels that were above the method detection limit but below the reporting limit. The values should be considered estimates, and have

been flagged. If the associated sample reported a result above the MDL and/or RL, the result has been flagged. Refer to the QC report for
details.

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

Samples MW-1 (240-77863-1), MW-2 (240-77863-2), MW-3 (240-77863-3) and MW-4 (240-77863-4) were analyzed for total mercury in
accordance with EPA SW-846 Methods 7470A. The samples were prepared on 04/10/2017 and analyzed on 04/11/2017.

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

TOTAL DISSOLVED SOLIDS
Samples MW-1 (240-77863-1), MW-2 (240-77863-2), MW-3 (240-77863-3) and MW-4 (240-77863-4) were analyzed for total dissolved
solids in accordance with SM 2540C. The samples were analyzed on 04/12/2017.

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

ANIONS
Samples MW-1 (240-77863-1), MW-2 (240-77863-2), MW-3 (240-77863-3) and MW-4 (240-77863-4) were analyzed for anions in
accordance with EPA SW-846 Method 9056A. The samples were analyzed on 04/14/2017.

Samples MW-1 (240-77863-1)[10X], MW-2 (240-77863-2)[5X], MW-3 (240-77863-3)[20X], MW-3 (240-77863-3)[5X] and MW-4
(240-77863-4)[5X] required dilution prior to analysis. The reporting limits have been adjusted accordingly.

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

RADIUM-226
Samples MW-1 (240-77863-1), MW-2 (240-77863-2), MW-3 (240-77863-3) and MW-4 (240-77863-4) were analyzed for Radium-226 in
accordance with SW846 Method 9315. The samples were prepared on 04/13/2017 and analyzed on 05/06/2017.

Method(s) PrecSep-21: Radium 226 Prep Batch 160-303388
The following samples foamed when sulfuric acid was added.
MW-3 (240-77863-3) and MW-4 (240-77863-4)

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
RADIUM-228 (GFPC)

Samples MW-1 (240-77863-1), MW-2 (240-77863-2), MW-3 (240-77863-3) and MW-4 (240-77863-4) were analyzed for Radium-228
(GFPC) in accordance with SW846 Method 9320. The samples were prepared on 04/13/2017 and analyzed on 04/27/2017.

Method(s) PrecSep_0: Radium 228 Prep BAtch 160-303391
The following samples foamed when sulfuric acid was added.
MW-3 (240-77863-3) and MW-4 (240-77863-4)

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

TestAmerica Canton
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Case Narrative
Client: ERM-North Central Inc TestAmerica Job ID: 240-77863-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-77863-1 (Continued)
Laboratory: TestAmerica Canton (Continued)

COMBINED RADIUM 226 AND RADIUM 228
Samples MW-1 (240-77863-1), MW-2 (240-77863-2), MW-3 (240-77863-3) and MW-4 (240-77863-4) were analyzed for Combined Radium
226 and Radium 228 in accordance with Ra226_Ra228. The samples were analyzed on 05/09/2017.

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

TestAmerica Canton
5/9/20

Page 6 of 33 2017



Method Summary

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-77863-1

Method Method Description Protocol Laboratory
6010C Metals (ICP) SW846 TAL CAN
6020A Metals (ICP/MS) SW846 TAL CAN
T470A Mercury (CVAA) SW846 TAL CAN
9056A Anions, lon Chromatography SW846 TAL CAN
SM 2540C Solids, Total Dissolved (TDS) SM TAL CAN
9315 Radium-226 (GFPC) SW846 TAL SL
9320 Radium-228 (GFPC) SW846 TAL SL
Ra226_Ra228 Combined Radium-226 and Radium-228 TAL-STL TAL SL

Protocol References:
SM = "Standard Methods For The Examination Of Water And Wastewater",
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.
TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:

TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-77863-1
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID Matrix Collected Received

240-77863-1 MW-1 Water 04/05/17 12:30 04/07/17 15:45
240-77863-2 MW-2 Water 04/05/17 14:13 04/07/17 15:45
240-77863-3 MW-3 Water 04/05/17 15:50 04/07/17 15:45
240-77863-4 MW-4 Water 04/05/17 17:20 04/07/17 15:45

TestAmerica Canton
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Detection Summary
Client: ERM-North Central Inc TestAmerica Job ID: 240-77863-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-77863-1
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 77000 2000 81 ug/L 10  6010C Total

Recoverable
Calcium 180000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.00055 J 0.0050 0.00035 mg/L 1 6020A Total
Recoverable
Barium 032 B 0.0050 0.00052 mg/L 1 6020A Total
Recoverable
Cobalt 0.00030 J 0.0010 0.00013 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0017 J 0.010 0.00051 mg/L 1 6020A Total
Recoverable
Lead 0.00026 JB 0.0010 0.00016 mg/L 1 6020A Total
Recoverable
Selenium 0.00059 J 0.0050 0.00048 mg/L 1 6020A Total
Recoverable
Lithium 1.9 0.0080 0.00016 mg/L 1 6020A Total
Recoverable
Chloride 170 1.0 0.41 mg/L 1 9056A Total/NA
Fluoride 15 0.50 0.090 mg/L 10 9056A Total/NA
Sulfate 480 10 1.3 mg/L 10 9056A Total/NA
Total Dissolved Solids 1700 20 15 mg/L 1 SM 2540C Total/NA

Client Sample ID: MW-2 Lab Sample ID: 240-77863-2
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 110000 4000 160 ug/L 20  6010C Total

Recoverable
Calcium 170000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0056 0.0050 0.00035 mg/L 1 6020A Total
Recoverable
Barium 045 B 0.0050 0.00052 mg/L 1 6020A Total
Recoverable
Cobalt 0.0067 0.0010 0.00013 mg/L 1 6020A Total
Recoverable
Chromium 0.037 B 0.0020 0.00026 mg/L 1 6020A Total
Recoverable
Molybdenum 0.014 0.010 0.00051 mg/L 1 6020A Total
Recoverable
Lead 0.0027 B 0.0010 0.00016 mg/L 1 6020A Total
Recoverable
Selenium 0.0017 J 0.0050 0.00048 mg/L 1 6020A Total
Recoverable
Lithium 1.5 0.0080 0.00016 mg/L 1 6020A Total
Recoverable
Chloride 150 5.0 2.0 mg/L 5 9056A Total/NA
Fluoride 12 0.25 0.045 mg/L 5 9056A Total/NA
Sulfate 12 5.0 0.65 mg/L 5 9056A Total/NA
Total Dissolved Solids 1900 40 30 mg/L 1 SM 2540C Total/NA

Client Sample ID: MW-3 Lab Sample ID: 240-77863-3

This Detection Summary does not include radiochemical test results.

TestAmerica Canton
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Detection Summary
Client: ERM-North Central Inc TestAmerica Job ID: 240-77863-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 (Continued) Lab Sample ID: 240-77863-3
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 4900 200 8.1 ug/L 1 6010C Total

Recoverable
Calcium 620000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0021 J 0.0050 0.00035 mg/L 1 6020A Total
Recoverable
Barium 0.36 B 0.0050 0.00052 mg/L 1 6020A Total
Recoverable
Cobalt 0.00097 J 0.0010 0.00013 mg/L 1 6020A Total
Recoverable
Chromium 0.0014 JB 0.0020 0.00026 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0049 J 0.010 0.00051 mg/L 1 6020A Total
Recoverable
Lead 0.00045 JB 0.0010 0.00016 mg/L 1 6020A Total
Recoverable
Selenium 0.0012 J 0.0050 0.00048 mg/L 1 6020A Total
Recoverable
Lithium 0.064 0.0080 0.00016 mg/L 1 6020A Total
Recoverable
Chloride 620 5.0 2.0 mg/L 5 9056A Total/NA
Fluoride 0.97 0.25 0.045 mg/L 5 9056A Total/NA
Sulfate 1200 20 2.6 mg/L 20 9056A Total/NA
Total Dissolved Solids 3600 50 37 mg/L 1 SM 2540C Total/NA

Client Sample ID: MW-4 Lab Sample ID: 240-77863-4
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 3400 200 8.1 ug/L 1 6010C Total

Recoverable
Calcium 470000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0013 J 0.0050 0.00035 mg/L 1 6020A Total
Recoverable
Barium 0.13 B 0.0050 0.00052 mg/L 1 6020A Total
Recoverable
Cobalt 0.00033 J 0.0010 0.00013 mg/L 1 6020A Total
Recoverable
Chromium 0.0018 JB 0.0020 0.00026 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0015 J 0.010 0.00051 mg/L 1 6020A Total
Recoverable
Lead 0.00032 JB 0.0010 0.00016 mg/L 1 6020A Total
Recoverable
Lithium 0.047 0.0080 0.00016 mg/L 1 6020A Total
Recoverable
Chloride 390 5.0 2.0 mg/L 5 9056A Total/NA
Fluoride 1.3 0.25 0.045 mg/L 5 9056A Total/NA
Sulfate 940 5.0 0.65 mg/L 5 9056A Total/NA
Total Dissolved Solids 2400 40 30 mg/L 1 SM 2540C Total/NA

This Detection Summary does not include radiochemical test results.

TestAmerica Canton
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Client: ERM-North Central Inc

Client Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-77863-1

Client Sample ID: MW-1
Date Collected: 04/05/17 12:30
Date Received: 04/07/17 15:45

Lab Sample ID: 240-77863-1
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 77000 2000 81 ug/L ~ 04/10/17 14:00 04/11/17 16:47 10
Calcium 180000 5000 710 ug/L 04/10/17 14:00 04/11/17 15:39 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00027 mg/L ~ 04/10/17 14:00 04/11/17 18:50 1
Arsenic 0.00055 J 0.0050 0.00035 mg/L 04/10/17 14:00 04/11/17 18:50 1
Barium 032 B 0.0050 0.00052 mg/L 04/10/17 14:00 04/11/17 18:50 1
Beryllium 0.0010 U 0.0010 0.00040 mg/L 04/10/17 14:00 04/11/17 18:50 1
Cadmium 0.0010 U 0.0010 0.00031 mg/L 04/10/17 14:00 04/11/17 18:50 1
Cobalt 0.00030 J 0.0010 0.00013 mg/L 04/10/17 14:00 04/11/17 18:50 1
Chromium 0.0020 U 0.0020 0.00026 mg/L 04/10/17 14:00 04/11/17 18:50 1
Molybdenum 0.0017 J 0.010 0.00051 mg/L 04/10/17 14:00 04/11/17 18:50 1
Lead 0.00026 JB 0.0010 0.00016 mg/L 04/10/17 14:00 04/11/17 18:50 1
Selenium 0.00059 J 0.0050 0.00048 mg/L 04/10/17 14:00 04/11/17 18:50 1
Thallium 0.0010 U 0.0010 0.00028 mg/L 04/10/17 14:00 04/11/17 18:50 1
Lithium 1.9 0.0080 0.00016 mg/L 04/10/17 14:00 04/11/17 18:50 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 04/10/17 14:00 04/11/17 14:10 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 170 1.0 0.41 mg/L B 04/14/17 03:35 1
Fluoride 15 0.50 0.090 mg/L 04/14/17 04:37 10
Sulfate 480 10 1.3 mg/L 04/14/17 04:37 10
Total Dissolved Solids 1700 20 15 mg/L 04/12/17 15:43 1
Method: 9315 - Radium-226 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.133 0.0778 0.0787 1.00 0.103 pCi/lL 04/13/17 11:01 05/06/17 17:28 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.1 40-110 04/13/17 11:01 05/06/17 17:28 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.0482 U 0.242 0.242 1.00 0.424 pCi/L 04/13/17 11:26 04/27/17 16:09 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.1 40-110 04/13/17 11:26  04/27/17 16:09 1
Y Carrier 78.1 40-110 04/13/17 11:26  04/27/17 16:09 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-77863-1

Client Sample ID: MW-1
Date Collected: 04/05/17 12:30
Date Received: 04/07/17 15:45

Lab Sample ID: 240-77863-1

Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.181 U 0.254 0.254 5.00 0.424 pCilL 05/09/17 12:03 1

+228
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Client: ERM-North Central Inc

Client Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-77863-1

Client Sample ID: MW-2
Date Collected: 04/05/17 14:13
Date Received: 04/07/17 15:45

Lab Sample ID: 240-77863-2
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable

Page 13 of 33

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 110000 4000 160 ug/L ~ 04/10/17 14:00 04/11/17 16:51 20
Calcium 170000 5000 710 ug/L 04/10/17 14:00 04/11/17 15:44 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00027 mg/L ~ 04/10/17 14:00 04/11/17 18:55 1
Arsenic 0.0056 0.0050 0.00035 mg/L 04/10/17 14:00 04/11/17 18:55 1
Barium 045 B 0.0050 0.00052 mg/L 04/10/17 14:00 04/11/17 18:55 1
Beryllium 0.0010 U 0.0010 0.00040 mg/L 04/10/17 14:00 04/11/17 18:55 1
Cadmium 0.0010 U 0.0010 0.00031 mg/L 04/10/17 14:00 04/11/17 18:55 1
Cobalt 0.0067 0.0010 0.00013 mg/L 04/10/17 14:00 04/11/17 18:55 1
Chromium 0.037 B 0.0020 0.00026 mg/L 04/10/17 14:00 04/11/17 18:55 1
Molybdenum 0.014 0.010 0.00051 mg/L 04/10/17 14:00 04/11/17 18:55 1
Lead 0.0027 B 0.0010 0.00016 mg/L 04/10/17 14:00 04/11/17 18:55 1
Selenium 0.0017 J 0.0050 0.00048 mg/L 04/10/17 14:00 04/11/17 18:55 1
Thallium 0.0010 U 0.0010 0.00028 mg/L 04/10/17 14:00 04/11/17 18:55 1
Lithium 1.5 0.0080 0.00016 mg/L 04/10/17 14:00 04/11/17 18:55 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 04/10/17 14:00 04/11/17 14:12 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 150 5.0 2.0 mg/L B 04/14/17 05:38 5
Fluoride 12 0.25 0.045 mg/L 04/14/17 05:38 5
Sulfate 12 5.0 0.65 mg/L 04/14/17 05:38 5
Total Dissolved Solids 1900 40 30 mg/L 04/12/17 15:43 1
Method: 9315 - Radium-226 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.486 0.133 0.140 1.00 0.121 pCi/lL 04/13/17 11:01 05/06/17 17:28 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 90.0 40-110 04/13/17 11:01 05/06/17 17:28 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 -0.0553 U 0.227 0.227 1.00 0.416 pCi/L 04/13/17 11:26  04/27/17 16:09 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 90.0 40-110 04/13/17 11:26  04/27/17 16:09 1
Y Carrier 86.0 40-110 04/13/17 11:26  04/27/17 16:09 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-77863-1

Client Sample ID: MW-2
Date Collected: 04/05/17 14:13
Date Received: 04/07/17 15:45

Lab Sample ID: 240-77863-2

Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.430 0.263 0.267 5.00 0.416 pCi/lL 05/09/17 12:03 1

226 + 228
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample Results

TestAmerica Job ID: 240-77863-1

Client Sample ID: MW-3
Date Collected: 04/05/17 15:50
Date Received: 04/07/17 15:45

Lab Sample ID: 240-77863-3
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable
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Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 4900 200 8.1 ug/L ~ 04/10/17 14:00 04/11/17 15:48 1
Calcium 620000 5000 710 ug/L 04/10/17 14:00 04/11/17 15:48 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00027 mg/L ~ 04/10/17 14:00 04/11/17 19:07 1
Arsenic 0.0021 J 0.0050 0.00035 mg/L 04/10/17 14:00 04/11/17 19:07 1
Barium 0.36 B 0.0050 0.00052 mg/L 04/10/17 14:00 04/11/17 19:07 1
Beryllium 0.0010 U 0.0010 0.00040 mg/L 04/10/17 14:00 04/11/17 19:07 1
Cadmium 0.0010 U 0.0010 0.00031 mg/L 04/10/17 14:00 04/11/17 19:07 1
Cobalt 0.00097 J 0.0010 0.00013 mg/L 04/10/17 14:00 04/11/17 19:07 1
Chromium 0.0014 JB 0.0020 0.00026 mg/L 04/10/17 14:00 04/11/17 19:07 1
Molybdenum 0.0049 J 0.010 0.00051 mg/L 04/10/17 14:00 04/11/17 19:07 1
Lead 0.00045 JB 0.0010 0.00016 mg/L 04/10/17 14:00 04/11/17 19:07 1
Selenium 0.0012 J 0.0050 0.00048 mg/L 04/10/17 14:00 04/11/17 19:07 1
Thallium 0.0010 U 0.0010 0.00028 mg/L 04/10/17 14:00 04/11/17 19:07 1
Lithium 0.064 0.0080 0.00016 mg/L 04/10/17 14:00 04/11/17 19:07 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 04/10/17 14:00 04/11/17 14:14 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 620 5.0 2.0 mg/L B 04/14/17 06:20 5
Fluoride 0.97 0.25 0.045 mg/L 04/14/17 06:20 5
Sulfate 1200 20 2.6 mg/L 04/14/17 06:40 20
Total Dissolved Solids 3600 50 37 mg/L 04/12/17 15:43 1
Method: 9315 - Radium-226 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.246 0.0943 0.0969 1.00 0.0968 pCilL 04/13/17 11:01 05/06/17 17:28 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 99.1 40-110 04/13/17 11:01 05/06/17 17:28 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.147 U 0.212 0.212 1.00 0.355 pCi/L 04/13/17 11:26 04/27/17 16:09 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 99.1 40-110 04/13/17 11:26  04/27/17 16:09 1
Y Carrier 83.7 40-110 04/13/17 11:26  04/27/17 16:09 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-77863-1

Client Sample ID: MW-3
Date Collected: 04/05/17 15:50
Date Received: 04/07/17 15:45

Lab Sample ID: 240-77863-3

Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.392 0.232 0.233 5.00 0.355 pCilL 05/09/17 12:03 1

226 + 228
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-77863-1

Client Sample ID: MW-4
Date Collected: 04/05/17 17:20
Date Received: 04/07/17 15:45

Lab Sample ID: 240-77863-4
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 3400 200 8.1 ug/L ~ 04/10/17 14:00 04/11/17 15:53 1
Calcium 470000 5000 710 ug/L 04/10/17 14:00 04/11/17 15:53 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00027 mg/L ~ 04/10/17 14:00 04/11/17 19:12 1
Arsenic 0.0013 J 0.0050 0.00035 mg/L 04/10/17 14:00 04/11/17 19:12 1
Barium 013 B 0.0050 0.00052 mg/L 04/10/17 14:00 04/11/17 19:12 1
Beryllium 0.0010 U 0.0010 0.00040 mg/L 04/10/17 14:00 04/11/17 19:12 1
Cadmium 0.0010 U 0.0010 0.00031 mg/L 04/10/17 14:00 04/11/17 19:12 1
Cobalt 0.00033 J 0.0010 0.00013 mg/L 04/10/17 14:00 04/11/17 19:12 1
Chromium 0.0018 JB 0.0020 0.00026 mg/L 04/10/17 14:00 04/11/17 19:12 1
Molybdenum 0.0015 J 0.010 0.00051 mg/L 04/10/17 14:00 04/11/17 19:12 1
Lead 0.00032 JB 0.0010 0.00016 mg/L 04/10/17 14:00 04/11/17 19:12 1
Selenium 0.0050 U 0.0050 0.00048 mg/L 04/10/17 14:00 04/11/17 19:12 1
Thallium 0.0010 U 0.0010 0.00028 mg/L 04/10/17 14:00 04/11/17 19:12 1
Lithium 0.047 0.0080 0.00016 mg/L 04/10/17 14:00 04/11/17 19:12 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 04/10/17 14:00 04/11/17 14:20 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 390 5.0 2.0 mg/L B 04/14/17 07:01 5
Fluoride 1.3 0.25 0.045 mg/L 04/14/17 07:01 5
Sulfate 940 5.0 0.65 mg/L 04/14/17 07:01 5
Total Dissolved Solids 2400 40 30 mg/L 04/12/17 15:43 1
Method: 9315 - Radium-226 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.121 0.0775 0.0783 1.00 0.106 pCi/lL 04/13/17 11:01 05/06/17 17:28 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 96.8 40-110 04/13/17 11:01 05/06/17 17:28 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.395 0.229 0.232 1.00 0.342 pCilL 04/13/17 11:26 04/27/17 16:10 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 96.8 40-110 04/13/17 11:26  04/27/17 16:10 1
Y Carrier 82.6 40-110 04/13/17 11:26 04/27/17 16:10 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-77863-1

Client Sample ID: MW-4
Date Collected: 04/05/17 17:20
Date Received: 04/07/17 15:45

Lab Sample ID: 240-77863-4

Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.515 0.242 0.245 5.00 0.342 pCilL 05/09/17 12:03 1

226 + 228
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Tracer/Carrier Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-77863-1
Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9315 - Radium-226 (GFPC)

Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba
Lab Sample ID Client Sample ID (40-110)
240-77863-1 MW-1 97.1
240-77863-2 MW-2 90.0
240-77863-3 MW-3 99.1
240-77863-4 MW-4 96.8
LCS 160-303388/2-A Lab Control Sample 107
MB 160-303388/1-A Method Blank 97.9
Tracer/Carrier Legend ﬂ
Ba = Ba Carrier
Method: 9320 - Radium-228 (GFPC)
Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba Y
Lab Sample ID Client Sample ID (40-110)  (40-110)
240-77863-1 MW-1 97.1 78.1
240-77863-2 MW-2 90.0 86.0
240-77863-3 MW-3 99.1 83.7
240-77863-4 MW-4 96.8 82.6
LCS 160-303391/2-A Lab Control Sample 107 86.7
MB 160-303391/1-A Method Blank 97.9 81.5

Tracer/Carrier Legend
Ba = Ba Carrier
Y =Y Carrier

TestAmerica Canton
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-77863-1

Method: 6010C - Metals (ICP)

Lab Sample ID: MB 240-273948/1-A
Matrix: Water
Analysis Batch: 274191

Client Sample ID: Method Blank
Prep Type: Total Recoverable
Prep Batch: 273948

MB MB
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Boron 200 U 200 8.1 ug/L ~ 04/10/17 14:00 04/11/17 13:52 1
Calcium 5000 U 5000 710 ug/L 04/10/17 14:00 04/11/17 13:52 1
Lab Sample ID: LCS 240-273948/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 274191 Prep Batch: 273948
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Boron 1000 1040 ug/L 104 80-120
Calcium 50000 49600 ug/L 99  80-120
Method: 6020A - Metals (ICP/MS)
Lab Sample ID: MB 240-273948/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 274666 Prep Batch: 273948
MB MB
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00027 mg/L 04/10/17 14:00 04/13/17 10:51 1
Arsenic 0.0050 U 0.0050 0.00035 mg/L 04/10/17 14:00 04/13/17 10:51 1
Barium 0.00166 J 0.0050 0.00052 mg/L 04/10/17 14:00 04/13/17 10:51 1
Beryllium 0.0010 U 0.0010 0.00040 mg/L 04/10/17 14:00 04/13/17 10:51 1
Cadmium 0.0010 U 0.0010 0.00031 mg/L 04/10/17 14:00 04/13/17 10:51 1
Cobalt 0.0010 U 0.0010 0.00013 mg/L 04/10/17 14:00 04/13/17 10:51 1
Chromium 0.00305 0.0020 0.00026 mg/L 04/10/17 14:00 04/13/17 10:51 1
Molybdenum 0.010 U 0.010 0.00051 mg/L 04/10/17 14:00 04/13/17 10:51 1
Lead 0.000185 J 0.0010 0.00016 mg/L 04/10/17 14:00 04/13/17 10:51 1
Selenium 0.0050 U 0.0050 0.00048 mg/L 04/10/17 14:00 04/13/17 10:51 1
Thallium 0.0010 U 0.0010 0.00028 mg/L 04/10/17 14:00 04/13/17 10:51 1
Lithium 0.0080 U 0.0080 0.00016 mg/L 04/10/17 14:00 04/13/17 10:51 1
Lab Sample ID: LCS 240-273948/27-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 274666 Prep Batch: 273948
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Antimony 0.100 0.106 mg/L 106  80-120
Arsenic 1.00 1.08 mg/L 108 80-120
Barium 1.00 1.07 mg/L 107  80-120
Beryllium 1.00 1.07 mg/L 107  80-120
Cadmium 1.00 1.13 mg/L 113 80-120
Cobalt 1.00 1.13 mg/L 113 80-120
Chromium 1.00 1.12 mg/L 112 80-120
Molybdenum 0.100 0.104 mg/L 104  80-120
Lead 1.00 1.09 mg/L 109  80-120
Selenium 1.00 1.10 mg/L 110  80-120
Thallium 0.250 0.279 mg/L 111 80-120
Lithium 0.100 0.101 mg/L 101 80-120
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QC Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-77863-1

Method: 7470A - Mercury (CVAA)

7Lab Sample ID: MB 240-273950/1-A
Matrix: Water
Analysis Batch: 274411

Client Sample ID: Method Blank

Prep Type: Total/NA
Prep Batch: 273950

Lab Sample ID: LCS 240-273950/2-A
Matrix: Water
Analysis Batch: 274411

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 04/10/17 14:00 04/11/17 13:22 1

Client Sample ID: Lab Control Sample

Prep Type: Total/NA
Prep Batch: 273950
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Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 0.00500 0.00511 mg/L 102  80-120

Method: 9056A - Anions, lon Chromatography
Lab Sample ID: MB 240-274667/27 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274667
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 1.0 U 1.0 0.41 mg/L n 04/14/17 01:32 1
Fluoride 0.050 U 0.050 0.0090 mg/L 04/14/17 01:32 1
Sulfate 1.0 U 1.0 0.13 mg/L 04/14/17 01:32 1
Lab Sample ID: LCS 240-274667/28 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274667

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 50.0 53.5 mg/L ~ 107  90-110
Fluoride 2.50 2.69 mg/L 108  90-110
Sulfate 50.0 53.0 mg/L 106 90-110

Method: SM 2540C - Solids, Total Dissolved (TDS)
Lab Sample ID: MB 240-274476/1 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274476
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total Dissolved Solids 10 U 10 7.4 mg/L B 04/12/17 15:43 1
Lab Sample ID: LCS 240-274476/2 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274476

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Total Dissolved Solids 208 214 mg/L a 103 80-120
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-77863-1

Method: 9315 - Radium-226 (GFPC)

Matrix: Water
Analysis Batch: 307325

7Lab Sample ID: MB 160-303388/1-A

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 303388

Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 -0.0000724 U 0.00304 0.00304 1.00 0.00724 pCi/L 04/13/17 11:01 05/05/17 11:50 1
7
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.9 40-110 04/13/17 11:01 05/05/17 11:50 1
Lab Sample ID: LCS 160-303388/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307325 Prep Batch: 303388
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.4 8.352 0.888 1.00 0.0570 pCilL 74 68-137 -
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 107 40-110
Method: 9320 - Radium-228 (GFPC)
Lab Sample ID: MB 160-303391/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 305777 Prep Batch: 303391
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.03451 U 0.0263 0.0264 1.00 0.0415 pCi/lL 04/13/17 11:26  04/27/17 16:09 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.9 40-110 04/13/17 11:26 04/27/17 16:09 1
Y Carrier 81.5 40-110 04/13/17 11:26 04/27/17 16:09 1
Lab Sample ID: LCS 160-303391/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 305777 Prep Batch: 303391
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 13.5 13.89 1.48 1.00 0.332 pCilL 103  56-140 -
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 107 40-110
40-110

Y Carrier 86.7
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

QC Association Summary

TestAmerica Job ID: 240-77863-1

Metals
Prep Batch: 273948
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-77863-1 MW-1 Total Recoverable ~ Water 3005A
240-77863-2 MW-2 Total Recoverable ~ Water 3005A
240-77863-3 MW-3 Total Recoverable ~ Water 3005A
240-77863-4 MW-4 Total Recoverable ~ Water 3005A
MB 240-273948/1-A Method Blank Total Recoverable  Water 3005A
LCS 240-273948/27-A Lab Control Sample Total Recoverable  Water 3005A
LCS 240-273948/2-A Lab Control Sample Total Recoverable  Water 3005A
Prep Batch: 273950
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-77863-1 MW-1 Total/NA Water 7470A
240-77863-2 MW-2 Total/NA Water 7470A
240-77863-3 MW-3 Total/NA Water 7470A
240-77863-4 MW-4 Total/NA Water T7470A
MB 240-273950/1-A Method Blank Total/NA Water T7470A
LCS 240-273950/2-A Lab Control Sample Total/NA Water T7470A
Analysis Batch: 274191
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-77863-1 MW-1 Total Recoverable  Water 6010C 273948
240-77863-1 MW-1 Total Recoverable  Water 6010C 273948
240-77863-2 MW-2 Total Recoverable  Water 6010C 273948
240-77863-2 MW-2 Total Recoverable  Water 6010C 273948
240-77863-3 MW-3 Total Recoverable ~ Water 6010C 273948
240-77863-4 MW-4 Total Recoverable ~ Water 6010C 273948
MB 240-273948/1-A Method Blank Total Recoverable  Water 6010C 273948
LCS 240-273948/2-A Lab Control Sample Total Recoverable  Water 6010C 273948
Analysis Batch: 274388
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-77863-1 MW-1 Total Recoverable  Water 6020A 273948
240-77863-2 MW-2 Total Recoverable  Water 6020A 273948
240-77863-3 MW-3 Total Recoverable  Water 6020A 273948
240-77863-4 MW-4 Total Recoverable  Water 6020A 273948
Analysis Batch: 274411
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-77863-1 MW-1 Total/NA Water 7470A 273950
240-77863-2 MW-2 Total/NA Water 7470A 273950
240-77863-3 MW-3 Total/NA Water 7470A 273950
240-77863-4 MW-4 Total/NA Water T7470A 273950
MB 240-273950/1-A Method Blank Total/NA Water 7470A 273950
LCS 240-273950/2-A Lab Control Sample Total/NA Water 7470A 273950
Analysis Batch: 274666
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
MB 240-273948/1-A Method Blank Total Recoverable  Water 6020A 273948
Lab Control Sample Total Recoverable ~ Water 6020A 273948

LCS 240-273948/27-A
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QC Association Summary

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-77863-1

General Chemistry

Analysis Batch: 274476

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-77863-1 MW-1 Total/NA Water SM 2540C
240-77863-2 MW-2 Total/NA Water SM 2540C
240-77863-3 MW-3 Total/NA Water SM 2540C
240-77863-4 MW-4 Total/NA Water SM 2540C
MB 240-274476/1 Method Blank Total/NA Water SM 2540C
LCS 240-274476/2 Lab Control Sample Total/NA Water SM 2540C
Analysis Batch: 274667
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-77863-1 MW-1 Total/NA Water 9056A
240-77863-1 MW-1 Total/NA Water 9056A
240-77863-2 MW-2 Total/NA Water 9056A
240-77863-3 MW-3 Total/NA Water 9056A
240-77863-3 MW-3 Total/NA Water 9056A
240-77863-4 MW-4 Total/NA Water 9056A
MB 240-274667/27 Method Blank Total/NA Water 9056A
LCS 240-274667/28 Lab Control Sample Total/NA Water 9056A
Rad
Prep Batch: 303388
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-77863-1 MW-1 Total/NA Water PrecSep-21
240-77863-2 MW-2 Total/NA Water PrecSep-21
240-77863-3 MW-3 Total/NA Water PrecSep-21
240-77863-4 MW-4 Total/NA Water PrecSep-21
MB 160-303388/1-A Method Blank Total/NA Water PrecSep-21
LCS 160-303388/2-A Lab Control Sample Total/NA Water PrecSep-21
Prep Batch: 303391
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-77863-1 MW-1 Total/NA Water PrecSep_0
240-77863-2 MW-2 Total/NA Water PrecSep_0
240-77863-3 MW-3 Total/NA Water PrecSep_0
240-77863-4 MW-4 Total/NA Water PrecSep_0
MB 160-303391/1-A Method Blank Total/NA Water PrecSep_0
LCS 160-303391/2-A Lab Control Sample Total/NA Water PrecSep_0
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Chronicle

TestAmerica Job ID: 240-77863-1

Client Sample ID: MW-1
Date Collected: 04/05/17 12:30
Date Received: 04/07/17 15:45

Lab Sample ID: 240-77863-1

Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 273948 04/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 274191 04/11/17 15:39 KLC TAL CAN
Total Recoverable  Prep 3005A 273948 04/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 10 274191 04/11/17 16:47 KLC TAL CAN
Total Recoverable  Prep 3005A 273948 04/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 274388 04/11/17 18:50 AS1 TAL CAN
Total/NA Prep T470A 273950 04/10/17 14:00 AJC TAL CAN
Total/NA Analysis T470A 1 274411 04/11/17 14:10 DTN TAL CAN
Total/NA Analysis 9056A 1 274667 04/14/17 03:35 LCN TAL CAN
Total/NA Analysis 9056A 10 274667 04/14/17 04:37 LCN TAL CAN
Total/NA Analysis SM 2540C 1 274476 04/12/17 15:43 JESW TAL CAN
Total/NA Prep PrecSep-21 303388 04/13/17 11:01 LDE TAL SL
Total/NA Analysis 9315 1 307487 05/06/17 17:28 ALD TAL SL
Total/NA Prep PrecSep_0 303391 04/13/17 11:26 LDE TAL SL
Total/NA Analysis 9320 1 305777 04/27/17 16:09 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 307836 05/09/17 12:03 RTM TAL SL
Client Sample ID: MW-2 Lab Sample ID: 240-77863-2
Date Collected: 04/05/17 14:13 Matrix: Water
Date Received: 04/07/17 15:45
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 273948 04/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 274191 04/11/17 15:44 KLC TAL CAN
Total Recoverable  Prep 3005A 273948 04/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 20 274191 04/11/17 16:51 KLC TAL CAN
Total Recoverable  Prep 3005A 273948 04/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 274388 04/11/17 18:55 AS1 TAL CAN
Total/NA Prep 7470A 273950 04/10/17 14:00 AJC TAL CAN
Total/NA Analysis 7470A 1 274411 04/11/17 14:12 DTN TAL CAN
Total/NA Analysis 9056A 5 274667 04/14/17 05:38 LCN TAL CAN
Total/NA Analysis SM 2540C 1 274476 04/12/17 15:43 JESW TAL CAN
Total/NA Prep PrecSep-21 303388 04/13/17 11:01 LDE TAL SL
Total/NA Analysis 9315 1 307487 05/06/17 17:28 ALD TAL SL
Total/NA Prep PrecSep_0 303391 04/13/17 11:26 LDE TAL SL
Total/NA Analysis 9320 1 305777 04/27/17 16:09 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 307836 05/09/17 12:03 RTM TAL SL
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Chronicle

TestAmerica Job ID: 240-77863-1

Client Sample ID: MW-3
Date Collected: 04/05/17 15:50

Lab Sample ID: 240-77863-3

Matrix: Water

Date Received: 04/07/17 15:45

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 273948 04/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 274191 04/11/17 15:48 KLC TAL CAN
Total Recoverable  Prep 3005A 273948 04/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 274388 04/11/17 19:07 AS1 TAL CAN
Total/NA Prep 7470A 273950 04/10/17 14:00 AJC TAL CAN
Total/NA Analysis 7470A 1 274411 04/11/17 14:14 DTN TAL CAN
Total/NA Analysis 9056A 5 274667 04/14/17 06:20 LCN TAL CAN
Total/NA Analysis 9056A 20 274667 04/14/17 06:40 LCN TAL CAN
Total/NA Analysis SM 2540C 1 274476 04/12/17 15:43 JESW TAL CAN
Total/NA Prep PrecSep-21 303388 04/13/17 11:01 LDE TAL SL
Total/NA Analysis 9315 1 307487 05/06/17 17:28 ALD TAL SL
Total/NA Prep PrecSep_0 303391 04/13/17 11:26 LDE TAL SL
Total/NA Analysis 9320 1 305777 04/27/17 16:09 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 307836 05/09/17 12:03 RTM TAL SL
Client Sample ID: MW-4 Lab Sample ID: 240-77863-4
Date Collected: 04/05/17 17:20 Matrix: Water
Date Received: 04/07/17 15:45
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 273948 04/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 274191 04/11/17 15:53 KLC TAL CAN
Total Recoverable  Prep 3005A 273948 04/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 274388 04/11/17 19:12 AS1 TAL CAN
Total/NA Prep T470A 273950 04/10/17 14:00 AJC TAL CAN
Total/NA Analysis T470A 1 274411 04/11/17 14:20 DTN TAL CAN
Total/NA Analysis 9056A 5 274667 04/14/17 07:01 LCN TAL CAN
Total/NA Analysis SM 2540C 1 274476 04/12/17 15:43 JESW TAL CAN
Total/NA Prep PrecSep-21 303388 04/13/17 11:01 LDE TAL SL
Total/NA Analysis 9315 1 307487 05/06/17 17:28 ALD TAL SL
Total/NA Prep PrecSep_0 303391 04/13/17 11:26 LDE TAL SL
Total/NA Analysis 9320 1 305777 04/27/17 16:10 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 307836 05/09/17 12:03 RTM TAL SL

Laboratory References:
TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Accreditation/Certification Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-77863-1
Project/Site: Grand Haven BLP - CCR Monitoring

Laboratory: TestAmerica Canton

The accreditations/certifications listed below are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
Virginia NELAP 3 460175 09-14-17
West Virginia DEP State Program 3 210 12-31-16 *

Laboratory: TestAmerica St. Louis
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number  Expiration Date

Virginia NELAP 3 460230 06-14-17 *
The following analytes are included in this report, but are not accredited/certified under this accreditation/certification:
Analysis Method Prep Method Matrix Analyte
9315 PrecSep-21 Water Radium-226
The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:
Analysis Method Prep Method Matrix Analyte
Ra226_Ra228 Water Combined Radium 226 + 228

West Virginia DEP State Program 3 381 08-31-17 *

The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:

Analysis Method Prep Method Matrix Analyte
Ra226_Ra228 Water Combined Radium 226 + 228

* Accreditation/Certification renewal pending - accreditation/certification considered valid.

TestAmerica Canton
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lestAmerica Canton

181 Shabbol Skrseks & K Chain of Custody Record

TestAmerica

THE LEADER IN ENVIRONMENTAL TES

TestAmerica Laboratories, Inc.

118415

Ale
Horth Canton, OH 44720

Phone: 330.497.9396 Fax: 330.497.0772

STING

Regulatory Program: | |ow |npDES [ Jrcra [ Other: TAL-8210 (0713)
Client Contact |Project Manager: A1, ﬁ/{%g [site contact: Date: COC No:
Company Name: /& ﬁ M TellFax: Lab Contact: Carrier: = of o/ COCs
Address: FZ5RA_ / Analysis Turnaround Time Sampler
City/State/Zip: 4fa /]Ezﬂ, "7 Z HFYZY [_| CALENDAR DAYS WORKING DAYS 0o For Lab Use Only:
Phone: £/ 399 - 3520 TAT if different from Below = N N Q Walk-in Client:
|Fax: i ] 2 weeks = N N SJ ﬁ Lab Sampling:
Project Name: ¢ rarsd H. ~ &L i 1 week a 1
Site: LAR: 242l7 M 2 days @ SR Job | SDG No.
PO# GEZEE%E ] 1 day E I\ \)Q Q QE
Sample E H N & N § v
Sample | Sample .c‘[’é'f:p 2 M& 019 N Uﬁ“
Sample Identification _Data Time G=Grab) | Matrix [ 0~ \ 1 Sample Specific Noles
M-/ 9/5s 11230 ¢ (WY XIXIXTXX]X
Mu -2 45 193 6 |wW |4 XIRALX N X
Mw/-3 7/s 1550 ¢ (W |Y KX XXX
S/ -7 9fs 1720 & | W |4 XXX XX
3
3
=3
A

e

SENaOM, 6= Other I ANEN)

rSamp e Disposal ( A fee may be assessed if samples are retained longer than 1 month)

[Preservation Used: 1= ice, 2= HCI; 3= H2504; 4=HNO3;
|Possible Hazard Identification:

Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the
Comments Section if the lab is to dispose of the sample

[ Nen-Hazard [ | Flammatie [ ] skin trritant |_| Poison B [ unknown "] return to Ciient ﬂnuspasa.l by Lab JArchivetor__ Months
Special Instructions/QC Requirements & Comments:
Custody Seals Intact: O ves [ N Custody Seal No.: |Caoler Temp. ("C): Obs'd: Corr'd: Therm ID No.:
Relinquished by: ~ _—~~ Compan k Date/Time: Recelved bLW Campany Date/Time
-
» p i AW £ 1 5z
elinquished by: / Ccmpany DatelJime: Received by: Company: Date/Time:
W ¥/ 1220 /_;ék
Eeiinquished by Company: Date/TIMe wwe—"1 i Aa'-oratory byl Company, M Date/Time: =
Rt ISA 2l 3 (SYS
g B o = —_— 7




TestAmerica Canton Sample Receipt Form/Narrative Login

Canton Fac %
Client M i Site Name

Cooler Received o h \ ﬁ \'T Opened on U(’ ‘K }Y‘]
FedEx: 1" Grd UPS FAS Stetson Client Drop Off  TestAmerica Courier
Receipt After-hours: Drop-off Date/Time r Storage Location
TestAmerica Cooler # am Box Box Other |
Packing material used: Foam ag— None  Other |
COOLANT: & Bluelce Drylce Water Nome \
1. Cooler temperature gpon receipt [0 See Multiple Cooler Form
IR GUN# IR-8 (CF -0.3°C) Observed Cooler Temp. =7 °C Corrected Cooler Temp. °C
IR GUN #36 (CF +0.3°C) Observed Cooler Temp. °C Corrected Cooler Temp.__ °C |
2. Were custody seals on the outside of the cooler(s)? If Yes Quantity Y 0
-Were custody seals on the outside of the cooler(s) signed & dated? NA
~Were custody seals on the bottle(s) or bottle kits (LLHg/MeHg)? es( No
Shippers' packing slip attached to the cooler(s)? 0
Did custody papers accompany the sample(s)?
Were the custody papers relinquished & signed in the appropriate place?
Was/were the person(s) who collected the samples clearly identified on the COC?
Did all bottles arrive in good condition (Unbroken)?
Could all bottle labels be reconciled with the COC?
Were correct bottle(s) used for the test(s) indicated?
Sufficient quantity received to perform indicated analyses?
. Are these work share samples? Yes

If yes, Questions 11-15 have been checked at the originating laboratory. \
i YesA pH Strip Lot¥ HC682547 |

(lient Cooler

— e WD DO =] O Lh o L
Ege A it

—
—_—

. Were sample(s) at the correct pH upon receipt?

12. Were VOAs on the COC? Yes
13. Were air bubbles >6 mm in any VOA vials? Yes No
14. Was a VOA trip blank present in the cooler(s)? Trip Blank Lot # Yes (No

15. Was a LL Hg or Me Hg trip blank present? Yes :
Contacted PM Date by via Verbal Voice Mail Other |

Concerning

14. CHAIN OF CUSTODY & SAMPLE DISCREPANCIES Samples processed by:

-2 ~S00Wm | = 2 \Hv. (e
AV — D‘(E%@r\/edﬁ N f\e AGC,

MW -= \ o T v\
"Mc‘aewed: Eat i \C A

%ec ASAGE

15. SAMPLE CONDITION

Sample(s) were received after the recommended holding time had expired.
Sample(s) were reccived in a broken container.
Sample(s) were received with bubble >6 mm in diameter. (Notify PM)

16. SAMPLE PRESERVATION

Sample(s) [H\A') 7 !h M 5 (‘%C-Q-' Cii;

Time preweruca z gt:t Prcscrvatwc(s}addedﬂ_ctnumht'r(e} '](\

O0T2G N Ak

Ref: SOP NC-SC-0005, Sample Receving
\tacorp\eorp\QAVQA_Facilities\Canton-0QA4 \Documeni-Management\Wark-Insiruction\ln Revision WI-NC-099-022817 Cooler Receipt Form_doc dji
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4/8/2017

Temperature readings:

Client Sample [

MW-1|
MW-1
MW-1
MW-2
MW-2
MW-2
MW-3
MW-3
MW-3
MW-4
MW-4
MW-4

Page 1 of |

Login Container Summary Report

240-77863

Lab 1D

240-77863-A-1
240-77865-C-1
240-77863-D-|
240-77863-A-2
240-77863-C-2
240-77863-D-2
240-77863-A-3
240-77863-C-3
240-77863-D-3
240-77863-A-4
240-77863-C-4
240-77863-D-4

Container Type

Plastic S00ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic 1 liter - Nitric Acid

Plastic | liter - Nitric Acid

Page 30 of 33

Container Preservative

pH

N1\

Added (mls) Lot #

[
|
|
!

|

\
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Login Sample Receipt Checklist

Client: ERM-North Central Inc

Login Number: 77863
List Number: 2
Creator: Clarke, Jill C

Job Number: 240-77863-1
SDG Number:

List Source: TestAmerica St. Louis
List Creation: 04/11/17 10:59 AM

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True 21.0,21.0
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? False
There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True
HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

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

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Canton
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Environmental Resources Management

Field Form for Low Flow Rate Sampling

Page ___ of

Well ID: /-0 ) Project#: (O 2% D
Site Name & Address: (v 5] P Client: (R ALP
1232l Al 2d S+ [(yroand FPaver Date: «-5.-117
Sampler Name: Cocew Elnlay Weather: _{{!1n
Pump Type: | I Peristaltic Temperature/Bar. Pressure 2 zof /| U/,
Meter Type (s): YSi 556MF'S.|’Hach 2100P Start Time of Purging: |y 2y
Top of Casing Elevation (feet): 51 = Well Material: steel or PVC )
Initial Water Level (feet below TOC): ‘-’1 (n'\ ) Woell Diameter: 1" or [ 2"
Groundwater Elevation/SWL (feet): NHRER Length of Water Column (feet): =), [,5
Well Depth (feet below TOC): A Calculated Well Volume* {liters or gal); |, =
Screened Interval (feet below TOC): LY =— 4 Well Volume Discharged (liters orgal): =
Depth Pump Intake Set At (feet below TOC); A =
Well Inspection: Clearly Labeled @ N_; Concrete Pad Intact 1Y) N_; Lock Functional (YY) B ; Pro-cover in good condition __Y.. N_; Casmg in gcod condition __ ¥, N__
Calibration: Time; _ ()l : pH 4 Standard "l . pH7Standard & __: pH10 Standard |0 __: Conductivity Std_1. 412 : po__ 110"
Note: TOC = Top of Casing :
Temperature ety Dissolved Oxygen Water Level Flow Rate Comments
Time % Conductance Turbidity (N.T.U.) fliter/min or :
{°C) {mg/L) (ft) e (i.e., odor, colar, etc)
(usfcm) gallon/min)
1010 PRI =N (<Y I H.a10 0,a%0
\OHS (0:1Q 4. 1) [afall ".f‘ L
AOSC J_ fl;i A 7\.;\*6:_'*\ A LS = -4 [; Je il §
A5S .05 2,245 0.S2 ’—1.~
VDG S.23 b P L i) Q.50 il .84 o>
\\as A eW=TL 0 . 19 .5 V.00 ~
Wig 5.4 .25 \& O . Ux D
i=is +3% i +10% when greater than +10% (when above 5 <0.5 Limin =
Limjis (Low Mercury) il 0.5 mg/L e A NTU)¥ 0.13 gal/min

Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/it; Volume of cylinder = 1 *h
- Attempt to achieve drawdown < 0.3 feet.
- If drawdown exceeds 0.3 feet, continue to adjust purge rate to achieve drawdown stabilization
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples

TAll attempts will be made to get turbidity below 10 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dlssolved) sample will also be collected.

Comments:

Samplesd

.\‘

—

\J_

—TU\. O\Q\y Ywe

ey A~y

1%f) - A

br o T DO

el

-If ) —’I.‘.

s [ F ™\ P

[® FRTS]

eadine S

t =
Py
™ Y

s [ & v X ¢ 0

‘\I'L-(n.

1
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Environmental Resources Management Page  of
Field Form for Low Flow Rate Sampling

well ID: MUJ-02D project: 039% Qf ]
Site Name & Address: Grand Haven Board of Light and Power Client: GHBLF
JB Sims Generating Station Date: H T
Sampler Name: 1231 N 3rd Street, Grand Weather: i
Pump Type: Peristaltic Temperature/Bar. Pressure_’: s : .3
Meter Type (s): Y S| 556MPS/Hach 2100P Start Time of Purging:
Top of Casing Elevation (feet): 1] ‘? 5 Well Material: F'VC
Initial Water Level (feet below TOC): 15 .H > Well Diameter: 2°
Groundwater Elevation/SWL (feet): PR Length of Water Column {!eet) ‘.' &
Well Depth (feet below TOC): e PETCH Calculated Well Volume* (liters ur !
Screened Interval (feet below TOC): iS5 -2Y Well Volume Discharged (liters or
Depth Pump Intake Set At (feet below TOC): 9
Well Inspection: Clearly Labeled {?j N_; Concrete Pad Iniact@__hl_; Lock Functional 4 N_; Pro-cover in good condition N Casmg in good c?nmtmn _QY
Calibration: Time: | () 10 " PH 4 Standard H : pH7 Standard "7 : pH 10 Standard _1[) __: Conduclivity Std l 3 5‘

Note: TOC = Top of Casing

Time Temqgalure Coﬁgz?tgice Dissolvadfnygen spﬂ OF‘T Turbidity (N.T.U.) Wate;tLevel ] {:tI::n::l:r _ Comments
(°C) (uslcm) (mgiL) t J) {mV) (ft) alomimix) (i.e., odor, color, etc)

AL 2 ZNull 5.5 a1 O 0 L e e T o P N eS80 1 290

A4, Qo1 SaSh) ¢ . WY 4,20 | =11, Sad0 W S5 Q) 290

e T Y B a L9 ArL &1 =176, 3:29 T 3,200

| SSY g g N 37 IR 1.2 =193 A=l 1L L0 Q200
431*% 22 g R0> a. 49 o3 [ \as ; Forg A 0200

50 Ufé'!-’“!h' 0.5 .93 L2060 | —166. 8] 2.33 Wy 1 0. 2.00

1513 <} 5.45S5 A:-14 20 [—1Guy 2o e S T (3,200
""" "“J,T“*“""""'"T""“ . o |

. 3% . +10% when greater than +10% (when above =0.5 L/min =
Limits tlcior Mot +3% 0.5 mgiL 0.1 £10 mV NTUY 0.13 galimin

Information: 1 in diameter well = 0.041 galift = 154 mifft, 2 in dia, = 0.183 gal/ft =817 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of eylinder=m 7 h
- Attempt {o achieve drawdown < 0.3 feet.
- If drawdown exceeds 0.3 feet, continue to adjust purge rate to achieve drawdown stabilization
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples

TAll attempts will be made to get turbidity below 10 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected.
Comments:

54,(3{1'13‘1, o+ | \’-\ |3




Environmental Resources Management

Page _ of
Field Form for Low Flow Rate Sampling
-
Well ID: A - O A Project#: 0393 51
Site Name & Address: Grand Haven Béard of Light and Power Client: GHBLP
JB Sims Generating Station Date: |
Sampler Name: 1231 N 3rd Street, Grand Weather: £ oin
Pump Type: Peristaltic Temperature/Bar. Pressure L\ %7 =FHR -~
Meter Type (s): Y81 556MPS/Hach 2100P pStart Time of Purging: |5 0% 35
Top of Casing Elevation (feet): NS 28 Well Material: PVC
Initial Water Level (feet below TOC): \2.4q] Well Diameter; 2"
Groundwater Elevation/SWL (feet): LI Length of Water Column (feet): 7] ! 2‘ 2
Well Depth (feet below TOC): 20,383 1

Screened Interval (feet below TOG): 12=17
Depth Pump Intake Set At (feet below TOC): ; 10
Well Inspection: Clearly Labeled XY\ N_; Concrete Pad Intact @3 N_; Lock Functional Egﬁ N_; Pro-cover in good condition E )

2 b (h _N_; Casing in good cggldﬁion _@_N_
Calibration: Time: X020 “pH4Standard 4 ; pH7 Standard ~1___; pH 10 Standard_\L)__; Gonductivity Std v 812 ;oo 16679
Note: TOC = Top of Casi_ng ¥

Calculated Well Volume* (liters or L b i)
Well Volume Discharged (liters ogdl): 1 &

Specific ! Flow Rate
Time Tempnerature Porductansa Dissolved Oxygen pH ORP Turbidity (N.T.U.) Water Level (itscimin o . Comments
{°C) (mgiL) (S.U.) (mV) (Ft) : (i.e., odor, color, etc)
(usfcm) : gallon/min)
— e | o
a5 Bt 6.1 ") Y LG Lol =16y, "v.2g G 0.200
Ay > _Iu.g’q Oe ‘-.‘ Tu) ' e l-n'rl. "f'."_l'f] 1214‘:\:‘ Q»lﬁh
d.2) 1 20% = GS FaiYa 13. 97 02200
Y Taod) o.?&‘t_;: o 0 T O O 13 \3.:8 8 0:200
X971 wALE! Q.79 =.19  [=\\7].3 w03 "F\;.;t‘g Q- 208
| 9.100 0.9% AN T K. 3,8Z \Z 1200
S +3% +10% when greater than " +10% (when above 5 : <0.5 L/imin =
Limits | (Low Mercury) =% 0.5 ma/L 2 i NTU)? 0.13 gal/min
Information: 1 in diameter well = 0.041 gal/ft = 154 mlft, 2 in dia. = 0.163 gal/ft = 617 mlft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder =T h

- Attempt to achieve drawdown < 0.3 feet.
- If drawdown exceeds 0.3 feet, continue to adjust purge rate to achieve drawdown stabilization

- Ifdrawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples

TAll attempts will be made to get turbidity below 10 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected.
Comments:




Environmental Resources Management Page_ of

Field Form for Low Flow Rate Sampling
Well ID: MW =04 Project#: ) 3G LIC 7
Site Name & Address:

Client: .4 ALY

Date: 4-Z_ 1|7
Sampler Name:

G ofey Fillew Weather: /24 |n

Pump Type: | Peristaltic Temperature/Bar. Pressure UgeF  / 74/.9
Meter Type (s): YSI 556MPS/Hach 2100P Start Time of Purging: \[,4 1
Top of Casing Elevation (feet): \o3.59" Well Material: steel or(PVC.
Initial Water Level (feet below TOC): AEER Well Diameter: 1" or [2%]
Groundwater Elevation/SWL (feet): A . 59" Length of Water Column (feet): 7}, 00
Well Depth (feet below TOC): 14,90 Calculated Well Volume* (liters or@y}: ¥
Screened Interval (feet below TOC): \0=-\S" Well Volume Discharged (liters or(gal)y _ 4 , &
Depth Pump Intake Set At (feet below TOC): \ - ,
Well Inspection: Clearly Labeled (Y;} N_; Concrete Pad Intact{ Y YJ N_; Lock Funetional ¥ N_; Pro-cover in good condition Y_,_N Casing in good condltlon _jﬂ
Calibration: Time; 1O 20 ; pH 4Standard L : pH 7 Standard 7] ; pH 10 Standard 1D : Conductivity Std_1.111%  : DO 100,
Note: TOC = Top of Casing
Ti Temperature c Szeci:;c Dissolved Oxygen pH ORP Turbidity (N.-T.U Water Level Flow Rate Comments
e (°C) b e (mglL) (S.U.) (mV) uraN AN A (ft) Qs (i.e.. odor, color, etc)
= ps/cm) gallon/min)
\[pSS 1.10 A S b Bt o2 P AT 2,54 ‘l'prI* 0200
\jf_)ﬂ‘j "1-:_9“1 Ll-l:x‘:]\ Chs D!'! e .'f] o !ﬂ‘r's 1i [ -".'3; 'ﬁ 4| I:! -‘-)r_'-\'-'.'r\!l
\FO0K 1.7 .S ol Q.21 RCE — 1.4 0. S ‘1.115 ST
\310 = 4.51 0 i Z.20 | —1M.9 0,53 MK
\}\S .50 LR O, 2% Z . 11, — .4 NS5 a\ ".;/ 0. 200
1530 | =759 4.44U o 44 L8 | —15.1 0.532 1.2 00
o £3% +10% when greater than +10% (when above 5 <0.5 L/min =
Limits (Low Mercury) 3% 0.5 mg/L +0.1 +10 mV NTU) 0.13 galimin

Information: 1 in diameter well = 0.041 gal/ft = 154 mi/ft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder=1 > h
- Attempt to achieve drawdown < 0.3 feet.

- If drawdown exceeds 0.3 feet, continue to adjust purge rate to achieve drawdown stabilization
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples

Al attempts will be made to get turbidity below 10 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected.
Comments: Sa M e Yaken 1=+ =0




Grand Haven Board of Light and Power :
JB Sims Power Generation Plant Project No. 17754168
2017 Annual Groundwater Monitoring & Corrective

Action Report

APPENDIX A-3

THIRD BACKGROUND SAMPLING EVENT
ANALYTICAL REPORTS & FIELD DATA FORMS

Golder
Associates
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Canton

4101 Shuffel Street NW

North Canton, OH 44720

Tel: (330)497-9396

TestAmerica Job ID: 240-78636-1
Client Project/Site: Grand Haven BLP - CCR Monitoring

For:

ERM-North Central Inc
3352 128th Avenue
Holland, Michigan 49424

Attn: Mr. Brian Beach

MMW //)Lym/

Authorized for release hy:
5/24/2017 7:48:55 PM

Madonna Myers, Project Manager Il
(615)796-1870
madonna.myers@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:madonna.myers@testamericainc.com
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Definitions/Glossary

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-78636-1

Qualifiers

Metals

Qualifier Qualifier Description

U Indicates the analyte was analyzed for but not detected.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
B Compound was found in the blank and sample.

General Chemistry

Qualifier Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.
=} Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LoQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

Page 3 of 31
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Case Narrative
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-78636-1

Job ID: 240-78636-1

Laboratory: TestAmerica Canton

Narrative

Job Narrative
240-78636-1

Comments
No additional comments.

Receipt

The samples were received on 4/26/2017 9:30 AM; the samples arrived in good condition, properly preserved and, where required, on ice.

The temperature of the cooler at receipt was 1.7° C.

RAD
Method(s) PrecSep_0: Radium 228 Prep Batch 160-306173

Insufficient sample volume was available to perform a sample duplicate (DU). A laboratory control sample/ laboratory control sample

duplicate (LCS/LCSD) were prepared instead to demonstrate batch precision.
MW-1 (240-78636-1), MW-2 (240-78636-2), MW-3 (240-78636-3) and MW-4 (240-78636-4)

Method(s) PrecSep_0: Radium 228 Prep Batch 160-306173
The following sample bubbled up after sulfuric acid was added.

MW-3 (240-78636-3)

Method(s) PrecSep-21: Radium 226 Prep Batch 160-306174

Insufficient sample volume was available to perform a sample duplicate (DU). A laboratory control sample/ laboratory control sample

duplicate (LCS/LCSD) were prepared instead to demonstrate batch precision.
MW-1 (240-78636-1), MW-2 (240-78636-2), MW-3 (240-78636-3) and MW-4 (240-78636-4)

Method(s) PrecSep-21: Radium 226 Prep Batch 160-306174
The following samples bubbled up when sulfuric acid was added.

MW-3 (240-78636-3)

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

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

General Chemistry

Method(s) 9056A: The following sample was diluted due to the nature of the sample matrix: MW-2 (240-78636-2). Elevated reporting limits

(RLs) are provided.

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

Page 4 of 31
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Method Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-78636-1

Project/Site: Grand Haven BLP - CCR Monitoring

Method Method Description Protocol Laboratory
6010C Metals (ICP) SW846 TAL CAN
6020A Metals (ICP/MS) SW846 TAL CAN
T470A Mercury (CVAA) SW846 TAL CAN
9056A Anions, lon Chromatography SW846 TAL CAN
SM 2540C Solids, Total Dissolved (TDS) SM TAL CAN
9315 Radium-226 (GFPC) SW846 TAL SL
9320 Radium-228 (GFPC) SW846 TAL SL
Ra226_Ra228 Combined Radium-226 and Radium-228 TAL-STL TAL SL

Protocol References:
SM = "Standard Methods For The Examination Of Water And Wastewater",
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.
TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:

TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary
Client: ERM-North Central Inc TestAmerica Job ID: 240-78636-1
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID Matrix Collected Received

240-78636-1 MW-1 Water 04/24/17 11:55  04/26/17 09:30
240-78636-2 MW-2 Water 04/24/17 13:28  04/26/17 09:30
240-78636-3 MW-3 Water 04/24/17 14:55  04/26/17 09:30
240-78636-4 MWwW-4 Water 04/24/17 16:03  04/26/17 09:30

TestAmerica Canton
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Detection Summary

TestAmerica Job ID: 240-78636-1

Lab Sample ID: 240-78636-1

Client Sample ID: MW-1

This Detection Summary does not include radiochemical test results.

Page 7 of 31

Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Boron 67000 1000 41 ug/L 5  6010C Total
Recoverable
Calcium 200000 5000 710 ug/L 1 6010C Total
Recoverable
Antimony 0.00084 J 0.0020 0.00027 mg/L 1 6020A Total
Recoverable
Arsenic 0.00075 J 0.0050 0.00035 mg/L 1 6020A Total
Recoverable
Barium 0.22 0.0050 0.00052 mg/L 1 6020A Total
Recoverable
Cobalt 0.00038 J 0.0010 0.00013 mg/L 1 6020A Total
Recoverable
Chromium 0.00041 J 0.0020 0.00026 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0022 J 0.010 0.00051 mg/L 1 6020A Total
Recoverable
Lead 0.00059 J 0.0010 0.00016 mg/L 1 6020A Total
Recoverable
Selenium 0.0011 J 0.0050 0.00048 mg/L 1 6020A Total
Recoverable
Lithium 15 B 0.0080 0.00016 mg/L 1 6020A Total
Recoverable
Chloride 150 5.0 2.0 mg/L 5 9056A Total/NA
Fluoride 12 0.25 0.045 mg/L 5 9056A Total/NA
Sulfate 540 5.0 0.65 mg/L 5 9056A Total/NA
Total Dissolved Solids 1900 20 16 mg/L 1 SM 2540C Total/NA
Client Sample ID: MW-2 Lab Sample ID: 240-78636-2
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Boron 110000 4000 160 ug/L 20  6010C Total
Recoverable
Calcium 200000 5000 710 ug/L 1 6010C Total
Recoverable
Antimony 0.00060 J 0.0020 0.00027 mg/L 1 6020A Total
Recoverable
Arsenic 0.0059 0.0050 0.00035 mg/L 1 6020A Total
Recoverable
Barium 0.47 0.0050 0.00052 mg/L 1 6020A Total
Recoverable
Cobalt 0.0074 0.0010 0.00013 mg/L 1 6020A Total
Recoverable
Chromium 0.043 0.0020 0.00026 mg/L 1 6020A Total
Recoverable
Molybdenum 0.012 0.010 0.00051 mg/L 1 6020A Total
Recoverable
Lead 0.0026 0.0010 0.00016 mg/L 1 6020A Total
Recoverable
Selenium 0.0022 J 0.0050 0.00048 mg/L 1 6020A Total
Recoverable
Lithium 16 B 0.0080 0.00016 mg/L 1 6020A Total
Recoverable
Chloride 130 20 8.1 mg/L 20 9056A Total/NA
Fluoride 11 1.0 0.18 mg/L 20 9056A Total/NA
Total Dissolved Solids 2000 40 31 mg/L 1 SM 2540C Total/NA

TestAmerica Canton
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Detection Summary

TestAmerica Job ID: 240-78636-1

Lab Sample ID: 240-78636-3

Client Sample ID: MW-3

This Detection Summary does not include radiochemical test results.

Page 8 of 31
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Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Boron 5600 200 8.1 ug/L 1 68010C Total
Recoverable
Calcium 600000 5000 710 ug/L 1 6010C Total
Recoverable
Antimony 0.00041 J 0.0020 0.00027 mg/L 1 6020A Total
Recoverable
Arsenic 0.0017 J 0.0050 0.00035 mg/L 1 6020A Total
Recoverable
Barium 0.25 0.0050 0.00052 mg/L 1 6020A Total
Recoverable
Cobalt 0.00080 J 0.0010 0.00013 mg/L 1 6020A Total
Recoverable
Chromium 0.0014 J 0.0020 0.00026 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0076 J 0.010 0.00051 mg/L 1 6020A Total
Recoverable
Lead 0.00026 J 0.0010 0.00016 mg/L 1 6020A Total
Recoverable
Selenium 0.0013 J 0.0050 0.00048 mg/L 1 6020A Total
Recoverable
Lithium 0.081 B 0.0080 0.00016 mg/L 1 6020A Total
Recoverable
Chloride 450 20 8.1 mg/L 20 9056A Total/NA
Fluoride 1.3 1.0 0.18 mg/L 20 9056A Total/NA
Sulfate 1200 20 2.6 mg/L 20 9056A Total/NA
Total Dissolved Solids 3900 50 39 mg/L 1 SM 2540C Total/NA
Client Sample ID: MW-4 Lab Sample ID: 240-78636-4
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Boron 3800 200 8.1 ug/L 1 6010C Total
Recoverable
Calcium 500000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0012 J 0.0050 0.00035 mg/L 1 6020A Total
Recoverable
Barium 0.14 0.0050 0.00052 mg/L 1 6020A Total
Recoverable
Cobalt 0.00039 J 0.0010 0.00013 mg/L 1 6020A Total
Recoverable
Chromium 0.0021 0.0020 0.00026 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0017 J 0.010 0.00051 mg/L 1 6020A Total
Recoverable
Lead 0.00019 J 0.0010 0.00016 mg/L 1 6020A Total
Recoverable
Selenium 0.00065 J 0.0050 0.00048 mg/L 1 6020A Total
Recoverable
Lithium 0.058 B 0.0080 0.00016 mg/L 1 6020A Total
Recoverable
Chloride 350 10 4.1 mg/L 10 9056A Total/NA
Fluoride 1.0 0.50 0.090 mg/L 10 9056A Total/NA
Sulfate 830 10 1.3 mg/L 10 9056A Total/NA
Total Dissolved Solids 2500 40 31 mg/L 1 SM 2540C Total/NA
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Client Sample Results
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-78636-1

Client Sample ID: MW-1
Date Collected: 04/24/17 11:55
Date Received: 04/26/17 09:30

Lab Sample ID: 240-78636-1
Matrix: Water

Method: 6010C - Metals (ICP) - Total Recoverable

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 67000 1000 41 ug/L © 04/28/17 14:00  05/01/17 15:39 5
Calcium 200000 5000 710 ug/L 04/28/17 14:00  05/01/17 14:18 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.00084 J 0.0020 0.00027 mg/L "~ 04/28/17 14:00  05/01/17 14:21 1
Arsenic 0.00075 J 0.0050 0.00035 mg/L 04/28/17 14:00  05/01/17 14:21 1
Barium 0.22 0.0050 0.00052 mg/L 04/28/17 14:00  05/01/17 14:21 1
Beryllium 0.0010 U 0.0010 0.00040 mg/L 04/28/17 14:00  05/01/17 14:21 1
Cadmium 0.0010 U 0.0010 0.00031 mg/L 04/28/17 14:00  05/01/17 14:21 1
Cobalt 0.00038 J 0.0010 0.00013 mg/L 04/28/17 14:00  05/01/17 14:21 1
Chromium 0.00041 J 0.0020 0.00026 mg/L 04/28/17 14:00  05/01/17 14:21 1
Molybdenum 0.0022 J 0.010 0.00051 mg/L 04/28/17 14:00  05/01/17 14:21 1
Lead 0.00059 J 0.0010 0.00016 mg/L 04/28/17 14:00  05/01/17 14:21 1
Selenium 0.0011 J 0.0050 0.00048 mg/L 04/28/17 14:00  05/01/17 14:21 1
Thallium 0.0010 U 0.0010 0.00028 mg/L 04/28/17 14:00  05/01/17 14:21 1
Lithium 1.5 B 0.0080 0.00016 mg/L 04/28/17 14:00  05/01/17 14:21 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ©04/27/1711:00  04/27/17 15:23 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 150 5.0 2.0 mg/L B 04/30/17 04:13 5
Fluoride 12 0.25 0.045 mg/L 04/30/17 04:13 5
Sulfate 540 5.0 0.65 mg/L 04/30/17 04:13 5
Total Dissolved Solids 1900 20 16 mg/L 04/28/17 11:43 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.0434 U 0.0586 0.0587 1.00 0.0985 pCi/lL 04/28/17 11:14  05/23/17 08:54 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 90.3 40-110 04/28/17 11:14  05/23/17 08:54 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.303 U 0.251 0.252 1.00 0.400 pCilL 04/28/17 10:55  05/12/17 11:09 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 90.3 40-110 04/28/17 10:55  05/12/17 11:09 1
Y Carrier 84.5 40-110 04/28/17 10:55  05/12/17 11:09 1

TestAmerica Canton
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Client Sample Results

Client: ERM-North Central Inc TestAmerica Job ID: 240-78636-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-78636-1
Date Collected: 04/24/17 11:55 Matrix: Water
Date Received: 04/26/17 09:30

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.346 U 0.258 0.259 5.00 0.400 pCilL 05/24/17 16:26 1

+228

TestAmerica Canton
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Client Sample Results
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-78636-1

Client Sample ID: MW-2
Date Collected: 04/24/17 13:28
Date Received: 04/26/17 09:30

Lab Sample ID: 240-78636-2
Matrix: Water

Method: 6010C - Metals (ICP) - Total Recoverable

Page 11 of 31

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 110000 4000 160 ug/L "~ 04/28/17 14:00  05/01/17 15:44 20
Calcium 200000 5000 710 ug/L 04/28/17 14:00  05/01/17 14:22 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.00060 J 0.0020 0.00027 mg/L "~ 04/28/17 14:00  05/01/17 14:25 1
Arsenic 0.0059 0.0050 0.00035 mg/L 04/28/17 14:00  05/01/17 14:25 1
Barium 0.47 0.0050 0.00052 mg/L 04/28/17 14:00  05/01/17 14:25 1
Beryllium 0.0010 U 0.0010 0.00040 mg/L 04/28/17 14:00  05/01/17 14:25 1
Cadmium 0.0010 U 0.0010 0.00031 mg/L 04/28/17 14:00  05/01/17 14:25 1
Cobalt 0.0074 0.0010 0.00013 mg/L 04/28/17 14:00  05/01/17 14:25 1
Chromium 0.043 0.0020 0.00026 mg/L 04/28/17 14:00  05/01/17 14:25 1
Molybdenum 0.012 0.010 0.00051 mg/L 04/28/17 14:00  05/01/17 14:25 1
Lead 0.0026 0.0010 0.00016 mg/L 04/28/17 14:00  05/01/17 14:25 1
Selenium 0.0022 J 0.0050 0.00048 mg/L 04/28/17 14:00  05/01/17 14:25 1
Thallium 0.0010 U 0.0010 0.00028 mg/L 04/28/17 14:00  05/01/17 14:25 1
Lithium 16 B 0.0080 0.00016 mg/L 04/28/17 14:00  05/01/17 14:25 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L "~ 04/27/1711:00  04/27/17 15:34 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 130 20 8.1 mg/L B 05/02/17 18:57 20
Fluoride 1 1.0 0.18 mg/L 05/02/17 18:57 20
Sulfate 20 U 20 2.6 mg/L 05/02/17 18:57 20
Total Dissolved Solids 2000 40 31 mg/L 04/28/17 11:43 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.521 0.157 0.164 1.00 0.132 pCilL 04/28/17 11:14  05/23/17 08:54 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 84.4 40-110 04/28/17 11:14  05/23/17 08:54 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0494 U 0.346 0.349 1.00 0.538 pCilL 04/28/17 10:55  05/12/17 11:10 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 84.4 40-110 04/28/17 10:55  05/12/17 11:10 1
Y Carrier 83.4 40-110 04/28/17 10:55  05/12/17 11:10 1
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Client Sample Results

Client: ERM-North Central Inc TestAmerica Job ID: 240-78636-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-2 Lab Sample ID: 240-78636-2
Date Collected: 04/24/17 13:28 Matrix: Water
Date Received: 04/26/17 09:30

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 1.02 0.380 0.386 5.00 0.538 pCilL 05/24/17 16:26 1

226 + 228

TestAmerica Canton
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample Results

TestAmerica Job ID: 240-78636-1

Client Sample ID: MW-3
Date Collected: 04/24/17 14:55
Date Received: 04/26/17 09:30

Lab Sample ID: 240-78636-3
Matrix: Water

Method: 6010C - Metals (ICP) - Total Recoverable
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Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 5600 200 8.1 ug/L "~ 04/28/17 14:00  05/01/17 14:27 1
Calcium 600000 5000 710 ug/L 04/28/17 14:00  05/01/17 14:27 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.00041 J 0.0020 0.00027 mg/L "~ 04/28/17 14:00  05/01/17 14:30 1
Arsenic 0.0017 J 0.0050 0.00035 mg/L 04/28/17 14:00  05/01/17 14:30 1
Barium 0.25 0.0050 0.00052 mg/L 04/28/17 14:00  05/01/17 14:30 1
Beryllium 0.0010 U 0.0010 0.00040 mg/L 04/28/17 14:00  05/01/17 14:30 1
Cadmium 0.0010 U 0.0010 0.00031 mg/L 04/28/17 14:00  05/01/17 14:30 1
Cobalt 0.00080 J 0.0010 0.00013 mg/L 04/28/17 14:00  05/01/17 14:30 1
Chromium 0.0014 J 0.0020 0.00026 mg/L 04/28/17 14:00  05/01/17 14:30 1
Molybdenum 0.0076 J 0.010 0.00051 mg/L 04/28/17 14:00  05/01/17 14:30 1
Lead 0.00026 J 0.0010 0.00016 mg/L 04/28/17 14:00  05/01/17 14:30 1
Selenium 0.0013 J 0.0050 0.00048 mg/L 04/28/17 14:00  05/01/17 14:30 1
Thallium 0.0010 U 0.0010 0.00028 mg/L 04/28/17 14:00  05/01/17 14:30 1
Lithium 0.081 B 0.0080 0.00016 mg/L 04/28/17 14:00  05/01/17 14:30 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L "~ 04/27/1711:00  04/27/17 15:36 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 450 20 8.1 mg/L B 04/30/17 04:54 20
Fluoride 1.3 1.0 0.18 mg/L 04/30/17 04:54 20
Sulfate 1200 20 2.6 mg/L 04/30/17 04:54 20
Total Dissolved Solids 3900 50 39 mg/L 04/28/17 11:43 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.205 0.0861 0.0880 1.00 0.0906 pCi/lL 04/28/17 11:14  05/23/17 08:54 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 94.4 40-110 04/28/17 11:14  05/23/17 08:54 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 -0.0150 U 0.213 0.213 1.00 0.386 pCilL 04/28/17 10:55  05/12/17 11:10 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 94.4 40-110 04/28/17 10:55  05/12/17 11:10 1
Y Carrier 81.1 40-110 04/28/17 10:55  05/12/17 11:10 1
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Client Sample Results
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-78636-1

Client Sample ID: MW-3
Date Collected: 04/24/17 14:55
Date Received: 04/26/17 09:30

Lab Sample ID: 240-78636-3
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.190 U 0.230 0.231 5.00 0.386 pCilL 05/24/17 16:26 1

+228
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample Results

TestAmerica Job ID: 240-78636-1

Client Sample ID: MW-4
Date Collected: 04/24/17 16:03
Date Received: 04/26/17 09:30

Lab Sample ID: 240-78636-4
Matrix: Water

Method: 6010C - Metals (ICP) - Total Recoverable

Page 15 of 31

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 3800 200 8.1 ug/L ©04/28/17 14:00  05/01/17 14:31 1
Calcium 500000 5000 710 ug/L 04/28/17 14:00  05/01/17 14:31 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00027 mg/L "~ 04/28/17 14:00  05/01/17 14:34 1
Arsenic 0.0012 J 0.0050 0.00035 mg/L 04/28/17 14:00  05/01/17 14:34 1
Barium 0.14 0.0050 0.00052 mg/L 04/28/17 14:00  05/01/17 14:34 1
Beryllium 0.0010 U 0.0010 0.00040 mg/L 04/28/17 14:00  05/01/17 14:34 1
Cadmium 0.0010 U 0.0010 0.00031 mg/L 04/28/17 14:00  05/01/17 14:34 1
Cobalt 0.00039 J 0.0010 0.00013 mg/L 04/28/17 14:00  05/01/17 14:34 1
Chromium 0.0021 0.0020 0.00026 mg/L 04/28/17 14:00  05/01/17 14:34 1
Molybdenum 0.0017 J 0.010 0.00051 mg/L 04/28/17 14:00  05/01/17 14:34 1
Lead 0.00019 J 0.0010 0.00016 mg/L 04/28/17 14:00  05/01/17 14:34 1
Selenium 0.00065 J 0.0050 0.00048 mg/L 04/28/17 14:00  05/01/17 14:34 1
Thallium 0.0010 U 0.0010 0.00028 mg/L 04/28/17 14:00  05/01/17 14:34 1
Lithium 0.058 B 0.0080 0.00016 mg/L 04/28/17 14:00  05/01/17 14:34 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L "~ 04/27/1711:00  04/27/17 15:38 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 350 10 4.1 mg/L B 04/30/17 05:15 10
Fluoride 1.0 0.50 0.090 mg/L 04/30/17 05:15 10
Sulfate 830 10 1.3 mg/L 04/30/17 05:15 10
Total Dissolved Solids 2500 40 31 mg/L 04/28/17 11:43 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.124 0.0801 0.0808 1.00 0.107 pCilL 04/28/17 11:14  05/23/17 08:54 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 83.5 40-110 04/28/17 11:14  05/23/17 08:54 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.289 U 0.255 0.257 1.00 0.409 pCilL 04/28/17 10:55  05/12/17 11:10 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 83.5 40-110 04/28/17 10:55  05/12/17 11:10 1
Y Carrier 81.1 40-110 04/28/17 10:55  05/12/17 11:10 1
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Client Sample Results
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-78636-1

Client Sample ID: MW-4
Date Collected: 04/24/17 16:03
Date Received: 04/26/17 09:30

Lab Sample ID: 240-78636-4
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.413 0.268 0.269 5.00 0.409 pCilL 05/24/17 16:26 1

226 + 228
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Tracer/Carrier Summary

TestAmerica Job ID: 240-78636-1

Method: 9315 - Radium-226 (GFPC)
Matrix: Water

Prep Type: Total/NA

Percent Yield (Acceptance Limits)

Ba
Lab Sample ID Client Sample ID (40-110)
240-78636-1 MW-1 90.3
240-78636-2 MW-2 84.4
240-78636-3 MW-3 94.4
240-78636-4 MW-4 83.5
LCS 160-306174/2-A Lab Control Sample 89.1
LCSD 160-306174/3-A Lab Control Sample Dup 89.4
MB 160-306174/1-A Method Blank 90.9

Tracer/Carrier Legend
Ba = Ba Carrier
Method: 9320 - Radium-228 (GFPC)
Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)

Ba Y
Lab Sample ID Client Sample ID (40-110) (40-110)
240-78636-1 MW-1 90.3 84.5
240-78636-2 MW-2 84.4 83.4
240-78636-3 MW-3 94.4 81.1
240-78636-4 MW-4 83.5 81.1
LCS 160-306173/2-A Lab Control Sample 89.1 84.1
LCSD 160-306173/3-A Lab Control Sample Dup 89.4 81.5
MB 160-306173/1-A Method Blank 90.9 88.6

Tracer/Carrier Legend

Ba = Ba Carrier
Y =Y Carrier
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

QC Sample Results

TestAmerica Job ID: 240-78636-1

Method: 6010C - Metals (ICP)

Lab Sample ID: MB 240-276687/1-A
Matrix: Water
Analysis Batch: 277057

Client Sample ID: Method Blank
Prep Type: Total Recoverable

Prep Batch: 276687

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 200 U 200 8.1 ug/L © 04/28/17 14:00  05/01/17 11:48 1
Calcium 5000 U 5000 710 ug/L 04/28/17 14:00  05/01/17 11:48 1
Lab Sample ID: LCS 240-276687/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 277057 Prep Batch: 276687
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Boron 1000 1010 ug/L o 101 80 - 120
Calcium 50000 50800 ug/L 102 80-120
Method: 6020A - Metals (ICP/MS)
Lab Sample ID: MB 240-276687/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 277066 Prep Batch: 276687
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00027 mg/L ©04/28/17 14:00  05/01/17 13:39 1
Arsenic 0.0050 U 0.0050 0.00035 mg/L 04/28/17 14:00  05/01/17 13:39 1
Barium 0.0050 U 0.0050 0.00052 mg/L 04/28/17 14:00  05/01/17 13:39 1
Beryllium 0.0010 U 0.0010 0.00040 mg/L 04/28/17 14:00  05/01/17 13:39 1
Cadmium 0.0010 U 0.0010 0.00031 mg/L 04/28/17 14:00  05/01/17 13:39 1
Cobalt 0.0010 U 0.0010 0.00013 mg/L 04/28/17 14:00  05/01/17 13:39 1
Chromium 0.0020 U 0.0020 0.00026 mg/L 04/28/17 14:00  05/01/17 13:39 1
Molybdenum 0.010 U 0.010 0.00051 mg/L 04/28/17 14:00  05/01/17 13:39 1
Lead 0.0010 U 0.0010 0.00016 mg/L 04/28/17 14:00  05/01/17 13:39 1
Selenium 0.0050 U 0.0050 0.00048 mg/L 04/28/17 14:00  05/01/17 13:39 1
Thallium 0.0010 U 0.0010 0.00028 mg/L 04/28/17 14:00  05/01/17 13:39 1
Lithium 0.000334 J 0.0080 0.00016 mg/L 04/28/17 14:00  05/01/17 13:39 1
Lab Sample ID: LCS 240-276687/3-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 277066 Prep Batch: 276687
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Antimony 0.100 0.0835 mg/L N 84  80-120
Arsenic 1.00 1.04 mg/L 104 80-120
Barium 1.00 1.10 mg/L 110 80-120
Beryllium 1.00 1.06 mg/L 106 80-120
Cadmium 1.00 1.08 mg/L 108 80-120
Cobalt 1.00 1.06 mg/L 106 80-120
Chromium 1.00 1.02 mg/L 102 80-120
Molybdenum 0.100 0.0941 mg/L 94 80-120
Lead 1.00 1.05 mg/L 105 80-120
Selenium 1.00 1.06 mg/L 106 80-120
Thallium 0.250 0.255 mg/L 102 80-120
Lithium 0.100 0.108 mg/L 108 80-120
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-78636-1

Method: 7470A - Mercury (CVAA)

Lab Sample ID: MB 240-276504/1-A
Matrix: Water
Analysis Batch: 276599

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 276504

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L © 04/27/1711:00  04/27/17 15:17 1
Lab Sample ID: LCS 240-276504/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276599 Prep Batch: 276504
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 0.00500 0.00469 mg/L a 94 80-120
Lab Sample ID: 240-78636-1 MS Client Sample ID: MW-1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276599 Prep Batch: 276504

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Mercury 0.00020 U 0.00100 0.00107 mg/L a 107 80-120
Lab Sample ID: 240-78636-1 MSD Client Sample ID: MW-1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276599 Prep Batch: 276504

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Mercury 0.00020 U 0.00100 0.000929 mg/L o 93 80-120 14 20

Method: 9056A - Anions, lon Chromatography
Lab Sample ID: MB 240-276583/27 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276583
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 1.0 U 1.0 0.41 mg/L B 04/30/17 02:30 1
Fluoride 0.050 U 0.050 0.0090 mg/L 04/30/17 02:30 1
Sulfate 1.0 U 1.0 0.13 mg/L 04/30/17 02:30 1
Lab Sample ID: LCS 240-276583/28 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276583
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 50.0 48.5 mg/L a 97 90-110
Fluoride 2.50 2.50 mg/L 100 90-110
Sulfate 50.0 48.6 mg/L 97 90-110
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

QC Sample Results

TestAmerica Job ID: 240-78636-1

Method: SM 2540C - Solids, Total Dissolved (TDS)

Lab Sample ID: MB 240-276723/1
Matrix: Water
Analysis Batch: 276723

Client Sample ID: Method Blank
Prep Type: Total/NA

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total Dissolved Solids 10 U 10 7.8 mg/L - 04/28/17 11:43 1
Lab Sample ID: LCS 240-276723/2 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276723
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Total Dissolved Solids 208 210 mg/L B 101 80-120
Lab Sample ID: 240-78636-1 DU Client Sample ID: MW-1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 276723
Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
Total Dissolved Solids 1900 1880 mg/L B 2 20
Method: 9315 - Radium-226 (GFPC)
Lab Sample ID: MB 160-306174/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 309863 Prep Batch: 306174
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.006452 U 0.0519 0.0519 1.00 0.104 pCi/lL 04/28/17 11:14  05/23/17 08:53 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 90.9 40-110 04/28/17 11:14  05/23/17 08:53 1
Lab Sample ID: LCS 160-306174/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 309863 Prep Batch: 306174
Total

Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.4 9.615 1.01 1.00 0.0848 pCilL 85 68 - 137

LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 89.1 40-110
Lab Sample ID: LCSD 160-306174/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 309863 Prep Batch: 306174
Total

Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-226 11.4 9.861 1.04 1.00 0.0938 pCi/lL 87 68-137  0.12 1
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

QC Sample Results

TestAmerica Job ID: 240-78636-1

Method: 9315 - Radium-226 (GFPC) (Continued)

Lab Sample ID: LCSD 160-306174/3-A
Matrix: Water
Analysis Batch: 309863

LCSD LCSD
Carrier %Yield Qualifier Limits
Ba Carrier 89.4 40-110

Client Sample ID: Lab Control Sample Dup
Prep Type: Total/NA
Prep Batch: 306174

Method: 9320 - Radium-228 (GFPC)

Lab Sample ID: MB 160-306173/1-A
Matrix: Water
Analysis Batch: 308397

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 306173

Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 -0.09896 U 0.202 0.203 1.00 0.379 pCilL 04/28/17 10:55  05/12/17 11:09 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 90.9 40-110 04/28/17 10:55  05/12/17 11:09 1
Y Carrier 88.6 40-110 04/28/17 10:55  05/12/17 11:09 1
Lab Sample ID: LCS 160-306173/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 308397 Prep Batch: 306173
Total

Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 13.5 16.26 1.73 1.00 0.401 pCilL 121 56 - 140 -

LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 89.1 40-110
Y Carrier 84.1 40-110
Lab Sample ID: LCSD 160-306173/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 308397 Prep Batch: 306173
Total

Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-228 135 17.21 1.83 1.00 0.446 pCilL 128  56.140 027 1

LCSD LCSD

Carrier %Yield Qualifier Limits
Ba Carrier 89.4 40-110
Y Carrier 81.5 40-110
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

QC Association Summary

TestAmerica Job ID: 240-78636-1

Metals

Prep Batch: 276504

Page 22 of 31

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-78636-1 MW-1 Total/NA Water T470A
240-78636-2 MW-2 Total/NA Water T470A
240-78636-3 MW-3 Total/NA Water T470A
240-78636-4 MW-4 Total/NA Water T470A
MB 240-276504/1-A Method Blank Total/NA Water T470A
LCS 240-276504/2-A Lab Control Sample Total/NA Water 7470A
240-78636-1 MS MW-1 Total/NA Water T470A
240-78636-1 MSD MW-1 Total/NA Water T470A
Analysis Batch: 276599
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-78636-1 MW-1 Total/NA Water T470A 276504
240-78636-2 MW-2 Total/NA Water T470A 276504
240-78636-3 MW-3 Total/NA Water T470A 276504
240-78636-4 MW-4 Total/NA Water T470A 276504
MB 240-276504/1-A Method Blank Total/NA Water T470A 276504
LCS 240-276504/2-A Lab Control Sample Total/NA Water T470A 276504
240-78636-1 MS MW-1 Total/NA Water T470A 276504
240-78636-1 MSD MW-1 Total/NA Water T470A 276504
Prep Batch: 276687
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-78636-1 MW-1 Total Recoverable Water 3005A
240-78636-2 MW-2 Total Recoverable Water 3005A
240-78636-3 MW-3 Total Recoverable Water 3005A
240-78636-4 MW-4 Total Recoverable Water 3005A
MB 240-276687/1-A Method Blank Total Recoverable Water 3005A
LCS 240-276687/2-A Lab Control Sample Total Recoverable Water 3005A
LCS 240-276687/3-A Lab Control Sample Total Recoverable Water 3005A
Analysis Batch: 277057
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-78636-1 MW-1 Total Recoverable Water 6010C 276687
240-78636-1 MW-1 Total Recoverable Water 6010C 276687
240-78636-2 MW-2 Total Recoverable Water 6010C 276687
240-78636-2 MW-2 Total Recoverable Water 6010C 276687
240-78636-3 MW-3 Total Recoverable Water 6010C 276687
240-78636-4 MW-4 Total Recoverable Water 6010C 276687
MB 240-276687/1-A Method Blank Total Recoverable Water 6010C 276687
LCS 240-276687/2-A Lab Control Sample Total Recoverable Water 6010C 276687
Analysis Batch: 277066
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-78636-1 MW-1 Total Recoverable Water 6020A 276687
240-78636-2 MW-2 Total Recoverable Water 6020A 276687
240-78636-3 MW-3 Total Recoverable Water 6020A 276687
240-78636-4 MW-4 Total Recoverable Water 6020A 276687
MB 240-276687/1-A Method Blank Total Recoverable Water 6020A 276687
LCS 240-276687/3-A Lab Control Sample Total Recoverable Water 6020A 276687
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QC Association Summary
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-78636-1

General Chemistry

Analysis Batch: 276583

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-78636-1 MW-1 Total/NA Water 9056A
240-78636-3 MW-3 Total/NA Water 9056A
240-78636-4 MW-4 Total/NA Water 9056A
MB 240-276583/27 Method Blank Total/NA Water 9056A
LCS 240-276583/28 Lab Control Sample Total/NA Water 9056A
Analysis Batch: 276723
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-78636-1 MW-1 Total/NA Water SM 2540C
240-78636-2 MW-2 Total/NA Water SM 2540C
240-78636-3 MW-3 Total/NA Water SM 2540C
240-78636-4 MW-4 Total/NA Water SM 2540C
MB 240-276723/1 Method Blank Total/NA Water SM 2540C
LCS 240-276723/2 Lab Control Sample Total/NA Water SM 2540C
240-78636-1 DU MW-1 Total/NA Water SM 2540C
Analysis Batch: 277197
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-78636-2 MW-2 Total/NA Water 9056A
Rad
Prep Batch: 306173
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-78636-1 MW-1 Total/NA Water PrecSep_0
240-78636-2 MW-2 Total/NA Water PrecSep_0
240-78636-3 MW-3 Total/NA Water PrecSep_0
240-78636-4 MW-4 Total/NA Water PrecSep_0
MB 160-306173/1-A Method Blank Total/NA Water PrecSep_0
LCS 160-306173/2-A Lab Control Sample Total/NA Water PrecSep_0
LCSD 160-306173/3-A Lab Control Sample Dup Total/NA Water PrecSep_0
Prep Batch: 306174
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-78636-1 MW-1 Total/NA Water PrecSep-21
240-78636-2 MW-2 Total/NA Water PrecSep-21
240-78636-3 MW-3 Total/NA Water PrecSep-21
240-78636-4 MW-4 Total/NA Water PrecSep-21
MB 160-306174/1-A Method Blank Total/NA Water PrecSep-21
LCS 160-306174/2-A Lab Control Sample Total/NA Water PrecSep-21
LCSD 160-306174/3-A Lab Control Sample Dup Total/NA Water PrecSep-21
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Chronicle

TestAmerica Job ID: 240-78636-1

Client Sample ID: MW-1
Date Collected: 04/24/17 11:55
Date Received: 04/26/17 09:30

Lab Sample ID: 240-78636-1

Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable Prep 3005A 276687 04/28/17 14:00 WKD TAL CAN
Total Recoverable Analysis 6010C 1 277057 05/01/17 14:18  KLC TAL CAN
Total Recoverable Prep 3005A 276687 04/28/17 14:00 WKD TAL CAN
Total Recoverable Analysis 6010C 5 277057 05/01/17 15:39 KLC TAL CAN
Total Recoverable Prep 3005A 276687 04/28/17 14:00 WKD TAL CAN
Total Recoverable Analysis 6020A 1 277066 05/01/17 14:21  AS1 TAL CAN
Total/NA Prep 7470A 276504 04/27/17 11:00 AJC TAL CAN
Total/NA Analysis 7470A 1 276599 04/27/17 15:23 DTN TAL CAN
Total/NA Analysis 9056A 5 276583 04/30/17 04:13 LKG TAL CAN
Total/NA Analysis SM 2540C 1 276723 04/28/17 11:43 JMB TAL CAN
Total/NA Prep PrecSep-21 306174 04/28/17 11:14 LDE TAL SL
Total/NA Analysis 9315 1 309863 05/23/17 08:54 RTM TAL SL
Total/NA Prep PrecSep_0 306173 04/28/17 10:55 LDE TAL SL
Total/NA Analysis 9320 1 308397 05/12/17 11:09 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 310413 05/24/17 16:26 RTM TAL SL
Client Sample ID: MW-2 Lab Sample ID: 240-78636-2
Date Collected: 04/24/17 13:28 Matrix: Water
Date Received: 04/26/17 09:30
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable Prep 3005A 276687 04/28/17 14:00 WKD TAL CAN
Total Recoverable Analysis 6010C 1 277057 05/01/17 14:22 KLC TAL CAN
Total Recoverable Prep 3005A 276687 04/28/17 14:00 WKD TAL CAN
Total Recoverable Analysis 6010C 20 277057 05/01/17 15:44 KLC TAL CAN
Total Recoverable Prep 3005A 276687 04/28/17 14:00 WKD TAL CAN
Total Recoverable Analysis 6020A 1 277066 05/01/17 14:25 AS1 TAL CAN
Total/NA Prep T470A 276504 04/27/17 11:00 AJC TAL CAN
Total/NA Analysis T470A 1 276599 04/27/17 15:34 DTN TAL CAN
Total/NA Analysis 9056A 20 277197 05/02/17 18:57 LKG TAL CAN
Total/NA Analysis SM 2540C 1 276723 04/28/17 11:43  JMB TAL CAN
Total/NA Prep PrecSep-21 306174 04/28/17 11:14 LDE TAL SL
Total/NA Analysis 9315 1 309863 05/23/17 08:54 RTM TAL SL
Total/NA Prep PrecSep_0 306173 04/28/17 10:55 LDE TAL SL
Total/NA Analysis 9320 1 308397 05/12/17 11:10 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 310413 05/24/17 16:26 RTM TAL SL
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Chronicle

TestAmerica Job ID: 240-78636-1

Client Sample ID: MW-3
Date Collected: 04/24/17 14:55

Lab Sample ID: 240-78636-3

Matrix: Water

Date Received: 04/26/17 09:30

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable Prep 3005A 276687 04/28/17 14:00 WKD TAL CAN
Total Recoverable Analysis 6010C 1 277057 05/01/17 14:27 KLC TAL CAN
Total Recoverable Prep 3005A 276687 04/28/17 14:00 WKD TAL CAN
Total Recoverable Analysis 6020A 1 277066 05/01/17 14:30 AS1 TAL CAN
Total/NA Prep T470A 276504 04/27/17 11:00 AJC TAL CAN
Total/NA Analysis T470A 1 276599 04/27/17 15:36 DTN TAL CAN
Total/NA Analysis 9056A 20 276583 04/30/17 04:54 LKG TAL CAN
Total/NA Analysis SM 2540C 1 276723 04/28/17 11:43 JMB TAL CAN
Total/NA Prep PrecSep-21 306174 04/28/17 11:14 LDE TAL SL
Total/NA Analysis 9315 1 309863 05/23/17 08:54 RTM TAL SL
Total/NA Prep PrecSep_0 306173 04/28/17 10:55 LDE TAL SL
Total/NA Analysis 9320 1 308397 05/12/17 11:10 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 310413 05/24/17 16:26 RTM TAL SL
Client Sample ID: MW-4 Lab Sample ID: 240-78636-4
Date Collected: 04/24/17 16:03 Matrix: Water
Date Received: 04/26/17 09:30
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable Prep 3005A 276687 04/28/17 14:00 WKD TAL CAN
Total Recoverable Analysis 6010C 1 277057 05/01/17 14:31  KLC TAL CAN
Total Recoverable Prep 3005A 276687 04/28/17 14:00 WKD TAL CAN
Total Recoverable Analysis 6020A 1 277066 05/01/17 14:34 AS1 TAL CAN
Total/NA Prep T470A 276504 04/27/17 11:00 AJC TAL CAN
Total/NA Analysis T470A 1 276599 04/27/17 15:38 DTN TAL CAN
Total/NA Analysis 9056A 10 276583 04/30/17 05:15 LKG TAL CAN
Total/NA Analysis SM 2540C 1 276723 04/28/17 11:43 JMB TAL CAN
Total/NA Prep PrecSep-21 306174 04/28/17 11:14 LDE TAL SL
Total/NA Analysis 9315 1 309863 05/23/17 08:54 RTM TAL SL
Total/NA Prep PrecSep_0 306173 04/28/17 10:55 LDE TAL SL
Total/NA Analysis 9320 1 308397 05/12/17 11:10 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 310413 05/24/17 16:26 RTM TAL SL

Laboratory References:

TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Accreditation/Certification Summary
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-78636-1

Laboratory: TestAmerica Canton
The accreditations/certifications listed below are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date
Virginia NELAP 3 460175 09-14-17
West Virginia DEP State Program 3 210 12-31-17

Laboratory: TestAmerica St. Louis
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number

Expiration Date

Virginia NELAP 3 460230 06-14-17 *

The following analytes are included in this report, but are not accredited/certified under this accreditation/certification:

Analysis Method Prep Method Matrix Analyte

9315 PrecSep-21 Water Radium-226

The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:

Analysis Method Prep Method Matrix Analyte

Ra226_Ra228 Water Combined Radium 226 + 228
West Virginia DEP State Program 3 381 08-31-17 *

The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:

Analysis Method Prep Method Matrix Analyte

Ra226_Ra228 Water Combined Radium 226 + 228

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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TestAmerica Canton
4101 Shuffel Street NW

North Canton, ©OH 44720
Phone (330) 497-9396 Fax (330) 497-0772

CAMBRIDGE
240506

Roeo)CIL2
Chain of Custody Record

240506

C
AMBRIDGE Teszmerlco

Lab P Carrier Tracking Neis) COC No
Client Information C,orc,q Eink\q Myers, Madonna 240-41873-17977.1
Chent Contact E-Mail Page
Mr. Brian Beach — \_.\L,-.."[}% -1323% h 0°| SO\, 2y QS madonna myers@testamericainc.com Page 1 of 1
Coimpanyy Job #.
ERM-North Central Inc Analysis Requested |
Addrees rnw Date Requested: - Preservation Codes:
3352 128th Avenue A-HECL M - Hexane
City TAT Requesled (days): 8- NaOH N - Mone
L Standard Soimawe 0w
MI, 48424 € - NaH504 Q- Nazs03
¢ F = MeOr R - Na2§203
Phane PO# G - Amchior 5 . H2504
0398257 i~ H-Ascorbic Acd T - TSP Dodecahydrate
Emai| WO o f L I-lce U - Acetone
iBnan Beach@erm.com ; z: 2 i : DEID \I_'::ler rv -.':ﬁrs_.
g oo =hel ” =|L-e0A Z - ather (specity)
Grand Haven BLP - CCR Monitoring 24017882 ° é q 2 2
e SSOWH % =] & < < g |Other:
[=] —
- 029425F HEIFIEE 5
2la <
Sample | Matrix E 2|s| 8 P; 'E
Typ‘ twlld 4 E E E E{ ol g
Sample | (C=comp, | o~ |B) €] ' | & | & =
Sample Identification Sample Date | Time | G=grab) |enrsswa)]] | 2 | 8 & = Special Instructions/Note:
e = Preservation Code: Do [N
sl H-2y-11 | \\SK| G [ Water X Y 4
w2 g [\ | [ e [ XXM 1
'uw-z \_t_.zq-r] \1_,‘55 \ Water ')( x -
MW-4 *—-\-’1“]"]1 \1, 03 % Water X }( X 4
Water

|

%’

240-78636 Chain of Custody_____——
TR NAR
Passible Hazard Identification Sample Disposal { A fee may be assessed if samples are refained longer than 1 month)
Non-Hazard Flammable Skin Irtant :!Porson B — Unknown Dﬂsmm‘agica.' Returmn To Clienl Disposal By Lab Archive For Months
Deliverable Requested. |, I, Ill, IV, Other (specify) |Special Instructions/QC Reguirements:
Empty Kit Relinquished by = IDa!e' F|me‘ Immud of Shipment
Relngquished by L = D erfme Compa Rezem Date/Time Company
C.—+— JERM T3« 1y / 143 ERmM | [PBE 4-z6-11  J30 |TAC
Relinquished by 5 Da'-ofT ime Campany Received by Date/Time Company
Relinquished by DatelTimea Company Heceived by Date/Time Company
Custody Seals Intact:

Custody Seal No :
A Yes A No

Cocler Temperature(s) 'C and Othar Remarks

_b e -

Y S ==\ IE| M |

I A
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TestAmerica Canton Sample Receipt Form/Narrative Login#: [ OQ W
Canton Facility

Client £ E Y] SiteName____ "~ Cooler qued by

2. Were custody seals on the outside of the cooler(s)? If Yes Quantity _’4
-Were custody seals on the outside of the cooler(s) signed & dated? fes’ No NA

-Were custody seals on the bottle(s) or bottle kits (LLHg/MeHg)? Yes AN
3. Shippers' packing slip attached to the cooler(s)? e No
4, Did custody papers accompany the sample(s)? Yes® No
5. Were the custody papers relinquished & signed in the appropriate place? Xe&' No
6. Was/were the person(s) who collected the samples clearly identified on the COC? Yeo) No
7. Did all bottles arrive in good condition (Unbroken)? ey No
8. Could all bottle labels be reconciled with the COC? XesONo
9. Were correct bottle(s) used for the test(s) indicated” @ No
10. Sufficient quantity received to perform indicated analyses? Yes> No
11. Are these work share samples? Yes ANG>
If yes, Questions 11-15 have been checked at the originating laboratory.
11. Were sample(s) at the correct pH upon receipt? Xes Wo NA  pH Strip Lot¥ HC682547
12. Were VOAs on the COC? Yes (N>
13. Were air bubbles 6 mm in any VOA vials? . @ Larger than this, Yes No/HNAD
14. Was a VOA trip blank present in the cooler(s)? Trip Blank Lot # Yes¢ Ho>
15. Was a LL Hg or Me Hg trip blank present? Yes/No’
Contacted PM Date by via Verbal Voice Mail Other
Concerning

Cooler Received on y-26-17 Openedon {4~2.6 -~ 17
FedEx: 1" Grd Exp> UPS FAS Stetson Client Drop Off TestAmerica Courier Other
Receipt After-hours: Drop-off Date/Time Storage Location
TestAmerica Cooler# _ Foam Box ((‘J;ﬂ__lg) Box Other |
Packing material used: Bubble Foam ' PlasicBag None  Other |
COOLANT: P Biue Ice Drylece Water None
1. Cooler temperature upon receipt O see Multiple Cooler Form .
IR GUN# IR-8 (CF -0.3°C) Observed Cooler Temp. Z- O O °C Corrected Cooler Temp._ [T °C
IR GUN #36 (CF +0.8°C) Observed Cooler Temp. °C Corrected Cooler Temp. _ °C

14. CHAIN OF CUSTODY & SAMPLE DISCREPANCIES Samples processed by:

15. SAMPLE CONDITION

Sample(s) were received after the recommended holding time had expired.
Sample(s) were received in a broken container.
Sample(s) were received with bubble =6 mm in diameter. (Notify PM)

16. SAMPLE PRESERVATION

Sample(s) were further preserved in the laboratory.

Time preserved: Preservative(s) added/Lot number(s):

Ref: SOP NC.SC0003, Sample Receiving
\acorpcorp 04104 Facifities| Canton-@A \Dociument-Management | W ‘ork-Instenetion\ln Revision\ WINC-099-0407 17 Cooler Receipt Formn.doc djl
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Temperature readings:

Client Sample 1D

MW-1
MW-1
MW-1
MW-2
MW-2
MW-2
MW-3
MW-3
MW-3
MW-4
MW-4
MWw-4

Page | of |

Login Container Summary Report

240-78636

Lab 1D

240-78636-B-1
240-78636-C-1
240-78636-D-1
240-78636-B-2
240-78636-C-2
240-78636-D-2
240-78636-B-3
240-78636-C-3
240-78636-D-3
240-78636-B-4
240-78636-C-4
240-78636-D-4

ntai 'pe

Plastic 300ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic S00ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic | liter - Nitric Acid

Page 29 of 31
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Login Sample Receipt Checklist

Client: ERM-North Central Inc

Login Number: 78636
List Number: 2
Creator: Taylor, Kristene N

Job Number: 240-78636-1

List Source: TestAmerica St. Louis
List Creation: 04/27/17 12:16 PM

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True 19.0,19.0,1.9
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? N/A
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time (excluding tests with immediate True
HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

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

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Canton
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Environmental Resources Management

Page  of

Field Form for Low Flow Rate Sampling

Well ID: Md= 0| project#: 21925 3
Site Name & Address: G bl RLP Client: =4eTl
= 1M rady > Date: Y-24.1]
Sampler Name: QM;-\(\\Q_,.\ 123 A Brd {JE- fa Weather: 4 ) @i
Pump Type: Peristaltic Temperature/Bar. Pressure
Meter Type (s): YS| 556MPS/Hach 2100P Start Time of Purging:
Top of Casing Elevation (feet): g,z @™\ Well Material: stesl or (
Initial Water Level [feet below TOC): s."?;“' Well Diameter: 1° or m\-._;
Groundwater Elevation/SWL (feet): ay .62t Length of Water Column (feet): .84 ~
Well Depth (feet below TOC); 382" Calculated Well Volume* (liters nr% WY
Screened Interval (feet below TOC): u-9> Well Volume Discharged (liters or 2.5
Depth Pump Intake Set At (feet below TOC): k \ =
Well Inspection: Clearly Labeled N_; Concrete Pad Intact N_; LockJ{unctional_Y ro-cover in good condition _%_N_; Casing in good‘condition _@’_N_
Calibration: Time; ; pH 4 Standard L;t ; pH 7 Standard : pH 10 Standard (J ; Conductivity Std | L“g ;DO_\90 ‘ i
Note: TOC = Top of Casing
Specific 5 Flow Rate
Time Tem'(:',%’?t“re Conductance D'SS"'{:SH‘:‘;"VQE" (;H } &Rﬁ Turbidity (N.T.U.) wate{;t'}'e"e' HitsTminbr 4 ‘;gz:”z':;f ”
(usicm) A . gallon/min) il 1 !
RV, W GPY DA R S (P 0% T3 D320
217 0.2 0 \ 295 0.55 359 l-al.2 | .00 Ot Q-220
NWLg [ 18.10 \.900 0.7 2.85 | -€53 Q.64 .53 d.210
o Yol .g]9 0-20 15 ~79.4 Q % 53 d.2)o
<5 16.6% 1.940 Q.27 2.3 1~esa 0., .73 g.22g
_____ B o e o e o e e e ey, s s e A i s S ke e S e e B e s U, . B i S S St A S s e s T i s Sl o
o +3% +10% when greater than +10% (when above 5 <0.5 L/min =
Wimits (Low Mercury) 3% 0.5 mg/L 01 10 my NTU)* 0.13 gal/min

Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder=1 * h

- Attempt to achieve drawdown < 0.3 feet.

- If drawdown exceeds 0.3 feet, continue to adjust purge rate to achieve drawdown stabilization

- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples
*All attempts will be made to get turbidity below 10 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected.

Comments:

mp&exk A




Environmental Resources Management

Well ID:
Site Name & Address:

Sampler Name: Ce¢ Lﬂ@‘\\‘r\
Pump Type:

Meter Type (s):

Top of Casing Elevation (feet):
Initial Water Level (feet below TOC):
Groundwater Elevation/SWL (feet):

Well Depth (feet below TOC):

Screened Interval (feet below TOC):

Depth Pump Intake Set At (feet below TOC):
Well Inspection: Clearly Labeled
Calibration: Time; dgo
Note: TOC = Top of Casing

Page _ of _

Field Form for Low Flow Rate Sampling

__N_; Concrete Pad Intact«® N_; Lock Functional __Y

; pH 4 Standard & ; pH 7 Standard =1 ; pH 10 Standafd \“ ; Conductivity Std 1,:%!5 . Do _1087.

Mw-0¢2
GHRLe
I Sime (et thﬁly_l:, Siodtan
&
Peristaltic
YSI 556MPS/Hach 2100P
0195
\£.1€°
Q.0
23T
1§ -20

EA

Project #: 8378387
Client: G-RRLP
Date: _I-{-Ql-!- i
Weather: (,0~710'F [147. 0\3

Temperature/Bar. Pressure
Start Time of Purging: |2
Well Material: steel or RVC

Well Diameter: 1" or @
Length of Water Column (feet): & 22
Calculated Well Volume* (liters or @3]: .24
Well Volume Discharged (liters or ga}): 2.

ro-cover in good condition _ & N_; Casing in good condition _&) N__

Specific = Flow Rate
Temperature Dissolved Oxygen pH ORP i Water Level : Comments
Tim C LU,
a c) ey (mglL) (S.0) vy | Ay () %}’ (i., odor, color, etc)
DEL 5.5 EREIAN 5.9+ A% | —130.1 2.0 e.03 0.20(
1Ral 13.90 2L Q- lo (.92 o [T le. 7] 1-03 0-2.0d
130¢ 1404 3.50/ 5.2 Gk ~ 1091 (33 TGS a.2a0
AR\ W1 TR 6.53 L.l | ~113.06 | .oy 16.0% g.2,00
\2\& V.29 el | O .Ul b.g8 | —\ =24 4.£¢ (03 .30
it > & =, 1199 029 1,-97 =|[3.9 039 1.0 0.200
= \Nag A SRS Q.3 (+90 =167.2 TRl g .63 a.28
TSR U S g 7T e S S (R T T s L [ S i S AR
o +3% i +10% when greater than % (when above <0.5 Limin =
L {Low Mercury) 0 0.5 mg/L 2l 210my NTUYF 0.13 gal/min

Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia. = 0.163 gal/ft = 617 mUft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder=1  h

- Attempt to achieve drawdown < 0.3 feet.

- If drawdown exceeds 0.3 feet, continue to adjust purge rate to achieve drawdown stabilization

- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples
*All attempts will be made to get turbidity below 10 NTUs. In the eyent that groundwater turbidity has stabilized above 20 NTU. a filtered metals (dissolved) sample will also be collected.

Comments:

can IS ay \ 32K
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Environmental Resources Management

Well ID:
Site Name & Address:

Sampler Name: Car "\
Pump Type: U{ﬂ'\ \u‘

Meter Type (s):

Top of Casing Elevation (feet):

Initial Water Level (feet below TOC):
Groundwater Elevation/SWL (feet):

Well Depth (feet below TOC):

Screened Interval (feet below TOC):

Depth Pump Intake Set At (feet below TOC):

Well Inspection: Clearly Labeled _@_N_; Concrete Pad Intact Eﬂ N_; Lock Functional __Y.

Field Form for Low Flow Rate Sampling

AT

GERLP
e aXin o
T Ve,
Peristaltic
YS| 5566MPS/Hach 2100P
\0S . 20>
Q.87
4L.L
2.0 348
-\
A\

Page._ .of

Project#: 039828 F
Client: ¢~y LP
Date: Y -2K1-1]
Weather:  Sdnas
Temperature/Bar. Pressure —10° F il 2
Start Time of Purging: 413 —,
Well Material: steel or %C)
Well Diameter: 1"  or
Length of Water Column (feet): =7 -1
Calculated Well Volume* (liters or(@a)): .27
Well Volume Discharged (liters or @al): 2

ro-cover in good condition N_; Casing in good condition £ _}f, N
Calibration: Time; _ \§ 6§ ; pH 4 Standard _W\, ; pH 7 Standard —1 ; pH 10 Standa \d ; Conductivity Std_] | .}S ; DO_\& Gl
Note: TOC = Top of Casirlg
Specific = Flow Rate
’ Temperature Dissolved Oxygen pH ORP - Water Level Comments
Time ‘, Conductance Turbidity (N.T.U.} ier/mn or .
( Cl (uslcm) {_mg!L) (S.U.} {(mV) {f? gallonimin) (i.e., odor, color, etc)
\W2 | \S.u 5.%20 Q.40 ©. I\ = LS.\ 5.4 [2.€8 0.22.0
V3o \S .06 >.9471 0. L% LSk - 2.1 S .45 Q.25
\WHE \5.\0 3927 o.M (- 1A\ —54.M 2.30 .45 on2s
A0 S0 (3929 0.51 LR\ [-5K.0 L4 2.95 ©.229
MBS | \5.20 .91 o.us L2a [-53.4 T .q5 ©.22.0
\N50 \520 2.42% 0.2\ (208 [—-54.K V(o \2 .42 o220
LS5 \2 2S5 2029 S.20 [P T B 5 s L3¢ 2.4% S0
ox +3% +10% when greater than +10% (when above 5 | <0.5Lmin=
e (Low Mercury) =% 0.5 mg/L 4 Sl NTU)? 0.13 gal/min
Information: 1 in diameter well = 0.041 gal/ft = 154 mlfft, 2 in dia. = 0.163 gal/ft = 617 ml/fft, 4 in dia = 0.652 gal/ft = 2468 mlft; Volume of cylinder=m #h

- Attempt to achieve drawdown < 0.3 feet.

- If drawdown exceeds 0.3 feet, continue to adjust purge rate to achieve drawdown stabilization

- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples
Al attempts will be made to get turbidity below 10 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will alse be collected.

Samd\ed ok:

Comments:

5
=




Environmental Resources Management

Page__ _of
Field Form for Low Flow Rate Sampling
Well ID: MW= a1 Project #: 031D
Site Name & Address: uilyy P ) Client: & 14
Aas Lrad Ste Date: G-2U-11
Sampler Name: Catiy ?\t\\‘b—'\ A2\ N, AT A o g yen Weather: _&yun
Pump Type: =% Peristaltic Temperature/Bar. Pressure i %
Meter Type (s): YSI 556MPS/Hach 2100P Start Time of Purging:
Top of Casing Elevation (feet): 0 ! Well Material: steel or
Initial Water Level (feet below TOC): \ Well Diameter: 1"  or { 2"
Groundwater Elevation/SWL (feet): ) 1 94" Length of Water Column (feet): ~1. 5
Well Depth (feet below TOC): 14.0 Calculated Well Volume* (liters crﬁ 1.20
Screened Interval (feet below TOC): Ay~ ] Well Volume Discharged (liters or 2.5
Depth Pump Intake Set At (feet b TOC):
Well Inspection: Clearly Labeled % N_; Concrete Pad Intact (¥) N_; Lock Funchonal %ro cover in good condition (&2 N _; Casmg in good condition 9 N__
Calibration: Time; \Q OO : pH 4 Standard vy : pH 7 Standard _7\ —1 _;pH 10 Stan ; Conductivity Std_} ,L‘! 7;, o0t -
Note: TOC = Top of Casing
Specific 3 Flow Rate
: Temperature Dissolved Oxygen pH ORP s Water Level Comments
Time ) Cc?:sl:;:;'nce (mall) (8.U.) mv) Turbidity (N.T.U.) (ft) }r (i.e., odor, color, etc)
BT \3.00 2.03% < Pewi 18  [-0L6S O .01 0220
WShHS | Vh.08 2.434 6.10 .53 -L0.2 [P NN 5a 5299
\EED [ 9 A% 2 .L49A QU2 s _-53.:.__&.1{3 S| O-L%o
\E5 4 YLIA 2-L5% (SRR .3 —su.n \ \\.0™ Q-2 %0
Mo02 \2.5) QA-LES o US LY | —2U.9 1. 0% .o 2.240
____________________________________________ o e e e e s et e e e e e e e e s e
s £3% +10% when greater than +10% (when above 5 <0.5 Umin =
i (Low Mercury) 3% 0.5 mg/L ot £10mY NTU) 0.13 gal/min

Information: 1 in diameter well = 0.041 galfit = 154 ml/ft, 2 in dia. = 0.163 galift = 817 ml/ft, 4 in dia = 0.652 gal/ft = 2468 mlfft; Volume of cylinder=1* h
- Attempt to achieve drawdown < 0.3 feet.
- If drawdown exceeds 0.3 feet, continue to adjust purge rate to achieve drawdown stabilization
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples

All attemnpts will be made to get turbidity below 10 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissclved) sample will also be collected.
Comments: 54.('\_9\&,8 C’C\( ‘L (_: §
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Canton

4101 Shuffel Street NW

North Canton, OH 44720

Tel: (330)497-9396

TestAmerica Job ID: 240-79573-1
Client Project/Site: Grand Haven BLP - CCR Monitoring

For:

ERM-North Central Inc
3352 128th Avenue
Holland, Michigan 49424

Attn: Mr. Brian Beach

Usnsae Dileekion

Authorized for release hy:
6/14/2017 12:55:55 PM

Denise Heckler, Project Manager Il
(330)966-9477
denise.heckler@testamericainc.com

Designee for

Madonna Myers, Project Manager I
(615)796-1870
madonna.myers@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:denise.heckler@testamericainc.com
mailto:madonna.myers@testamericainc.com

Client: ERM-North Central Inc TestAmerica Job ID: 240-79573-1

Project/Site: Grand Haven BLP - CCR Monitoring
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Definitions/Glossary

Client: ERM-North Central Inc TestAmerica Job ID: 240-79573-1
Project/Site: Grand Haven BLP - CCR Monitoring

Qualifiers

Metals

Qualifier Qualifier Description

U Indicates the analyte was analyzed for but not detected.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

General Chemistry

Qualifier Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.
< Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QcC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Canton
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Case Narrative

Client: ERM-North Central Inc TestAmerica Job ID: 240-79573-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-79573-1
Laboratory: TestAmerica Canton

Narrative

Job Narrative
240-79573-1

Comments
No additional comments.

Receipt
The samples were received on 5/16/2017 9:20 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 2.5° C.

RAD
Method(s) PrecSep_0: Radium 228 Prep Batch 160-309413: The following sample was reduced due to heavy amounts of sediment
making sample murky and brown: MW-2 (240-79573-2).

Method(s) PrecSep_0: Radium 228 Prep Batch 160-309413: The following samples were reduced due to limited volume: MW-1
(240-79573-1), MW-3 (240-79573-3) and MW-4 (240-79573-4).

Method(s) PrecSep_0: Radium 228 Prep Batch 160-309413: Insufficient sample volume was available to perform a sample duplicate
(DU). A laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) were prepared instead to demonstrate batch
precision: MW-1 (240-79573-1), MW-2 (240-79573-2), MW-3 (240-79573-3) and MW-4 (240-79573-4).

Method(s) PrecSep-21: Radium 226 Prep Batch 160-309412: The following sample was reduced due to heavy amounts of sediments
making sample murky and brown: MW-2 (240-79573-2).

Method(s) PrecSep-21: Radium 226 Prep Batch 160-309412: The following samples were reduced due to limited volume: MW-1
(240-79573-1), MW-3 (240-79573-3) and MW-4 (240-79573-4).

Method(s) PrecSep-21: Radium 226 Prep Batch 160-309412: Insufficient sample volume was available to perform a sample duplicate
(DU). A laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) were prepared instead to demonstrate batch

precision: MW-1 (240-79573-1), MW-2 (240-79573-2), MW-3 (240-79573-3) and MW-4 (240-79573-4).

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

Metals

Method(s) 3005A: The following sample was diluted due to the nature of the sample matrix: MW-2 (240-79573-2). Elevated reporting limits
(RLs) are provided.

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

General Chemistry
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.
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Method Summary

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-79573-1

Method Method Description Protocol Laboratory
6010C Metals (ICP) SW846 TAL CAN
6020A Metals (ICP/MS) SW846 TAL CAN
T470A Mercury (CVAA) SW846 TAL CAN
9056A Anions, lon Chromatography SW846 TAL CAN
SM 2540C Solids, Total Dissolved (TDS) SM TAL CAN
9315 Radium-226 (GFPC) SW846 TAL SL
9320 Radium-228 (GFPC) SW846 TAL SL
Ra226_Ra228 Combined Radium-226 and Radium-228 TAL-STL TAL SL

Protocol References:
SM = "Standard Methods For The Examination Of Water And Wastewater",
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.
TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:

TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-79573-1
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID Matrix Collected Received

240-79573-1 MW-1 Water 05/15/17 11:31 05/16/17 09:20
240-79573-2 MW-2 Water 05/15/17 12:54 05/16/17 09:20
240-79573-3 MW-3 Water 05/15/17 14:12 05/16/17 09:20
240-79573-4 MW-4 Water 05/15/17 15:14 05/16/17 09:20

TestAmerica Canton
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Detection Summary
Client: ERM-North Central Inc TestAmerica Job ID: 240-79573-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-79573-1
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 76000 2000 81 ug/L 10  6010C Total

Recoverable
Calcium 190000 5000 710 ug/L 1 6010C Total
Recoverable
Antimony 0.00095 J 0.0020 0.00057 mg/L 1 6020A Total
Recoverable
Arsenic 0.0016 J 0.0050 0.00075 mg/L 1 6020A Total
Recoverable
Barium 0.27 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cadmium 0.00076 J 0.0010 0.00021 mg/L 1 6020A Total
Recoverable
Cobalt 0.0012 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Chromium 0.0015 J 0.0020 0.00098 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0023 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Lead 0.0016 0.0010 0.00045 mg/L 1 6020A Total
Recoverable
Selenium 0.0018 J 0.0050 0.00089 mg/L 1 6020A Total
Recoverable
Thallium 0.00039 J 0.0010 0.00020 mg/L 1 6020A Total
Recoverable
Lithium 1.6 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 160 10 2.8 mg/L 10 9056A Total/NA
Fluoride 14 0.50 0.24 mg/L 10 9056A Total/NA
Sulfate 530 10 3.5 mg/L 10 9056A Total/NA
Total Dissolved Solids 1800 20 16 mg/L 1 SM 2540C Total/NA

Client Sample ID: MW-2 Lab Sample ID: 240-79573-2
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 110000 2000 81 ug/L 1 6010C Total

Recoverable
Calcium 190000 50000 7100 ug/L 1 6010C Total
Recoverable
Barium 0.44 0.050 0.022 mg/L 1 6020A Total
Recoverable
Cobalt 0.0084 J 0.010 0.0019 mg/L 1 6020A Total
Recoverable
Chromium 0.048 0.020 0.0098 mg/L 1 6020A Total
Recoverable
Lead 0.010 0.010 0.0045 mg/L 1 6020A Total
Recoverable
Lithium 1.3 0.080 0.017 mg/L 1 6020A Total
Recoverable
Chloride 140 20 5.7 mg/L 20 9056A Total/NA
Fluoride 14 1.0 0.48 mg/L 20 9056A Total/NA
Total Dissolved Solids 1900 40 31 mg/L 1 SM 2540C Total/NA

Client Sample ID: MW-3 Lab Sample ID: 240-79573-3

This Detection Summary does not include radiochemical test results.
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Detection Summary
Client: ERM-North Central Inc TestAmerica Job ID: 240-79573-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 (Continued) Lab Sample ID: 240-79573-3
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 6400 200 8.1 ug/L 1 6010C Total

Recoverable
Calcium 620000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0020 J 0.0050 0.00075 mg/L 1 6020A Total
Recoverable
Barium 0.21 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cadmium 0.00033 J 0.0010 0.00021 mg/L 1 6020A Total
Recoverable
Cobalt 0.00099 J 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Chromium 0.0015 J 0.0020 0.00098 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0099 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Lead 0.00079 J 0.0010 0.00045 mg/L 1 6020A Total
Recoverable
Selenium 0.0016 J 0.0050 0.00089 mg/L 1 6020A Total
Recoverable
Lithium 0.097 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 480 20 5.7 mg/L 20 9056A Total/NA
Fluoride 1.9 1.0 0.48 mg/L 20 9056A Total/NA
Sulfate 1500 20 7.0 mg/L 20 9056A Total/NA
Total Dissolved Solids 4100 50 39 mg/L 1 SM 2540C Total/NA

Client Sample ID: MW-4 Lab Sample ID: 240-79573-4
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 3600 200 8.1 ug/L 1 6010C Total

Recoverable
Calcium 450000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0015 J 0.0050 0.00075 mg/L 1 6020A Total
Recoverable
Barium 0.14 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cobalt 0.00031 J 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Chromium 0.0021 0.0020 0.00098 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0015 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Lead 0.00051 J 0.0010 0.00045 mg/L 1 6020A Total
Recoverable
Lithium 0.051 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 370 20 5.7 mg/L 20 9056A Total/NA
Fluoride 1.2 1.0 0.48 mg/L 20 9056A Total/NA
Sulfate 940 20 7.0 mg/L 20 9056A Total/NA
Total Dissolved Solids 2100 40 31 mg/L 1 SM 2540C Total/NA

This Detection Summary does not include radiochemical test results.
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Client: ERM-North Central Inc

Client Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-79573-1

Client Sample ID: MW-1
Date Collected: 05/15/17 11:31
Date Received: 05/16/17 09:20

Lab Sample ID: 240-79573-1
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable

Page 9 of 31

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 76000 2000 81 ug/L ~ 05/17/17 14:00 05/19/17 13:31 10
Calcium 190000 5000 710 ug/L 05/17/17 14:00 05/18/17 18:17 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.00095 J 0.0020 0.00057 mg/L ~ 05/17/17 14:00 05/21/17 01:35 1
Arsenic 0.0016 J 0.0050 0.00075 mg/L 05/17/17 14:00 05/21/17 01:35 1
Barium 0.27 0.0050 0.0022 mg/L 05/17/17 14:00 05/21/17 01:35 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 05/17/17 14:00 05/22/17 23:00 1
Cadmium 0.00076 J 0.0010 0.00021 mg/L 05/17/17 14:00 05/21/17 01:35 1
Cobalt 0.0012 0.0010 0.00019 mg/L 05/17/17 14:00 05/21/17 01:35 1
Chromium 0.0015 J 0.0020 0.00098 mg/L 05/17/17 14:00 05/21/17 01:35 1
Molybdenum 0.0023 J 0.010 0.0011 mg/L 05/17/17 14:00 05/21/17 01:35 1
Lead 0.0016 0.0010 0.00045 mg/L 05/17/17 14:00 05/21/17 01:35 1
Selenium 0.0018 J 0.0050 0.00089 mg/L 05/17/17 14:00 05/21/17 01:35 1
Thallium 0.00039 J 0.0010 0.00020 mg/L 05/17/17 14:00 05/21/17 01:35 1
Lithium 1.6 0.0080 0.0017 mg/L 05/17/17 14:00 05/22/17 23:00 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 05/17/17 14:00 05/18/17 13:25 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 160 10 2.8 mg/L B 05/23/17 21:32 10
Fluoride 14 0.50 0.24 mg/L 05/23/17 21:32 10
Sulfate 530 10 3.5 mg/L 05/23/17 21:32 10
Total Dissolved Solids 1800 20 16 mg/L 05/19/17 07:46 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.132 0.0858 0.0866 1.00 0.115 pCi/lL 05/19/17 09:34 06/12/17 07:00 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 93.5 40-110 05/19/17 09:34 06/12/17 07:00 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.326 U 0.329 0.330 1.00 0.536 pCi/L 05/19/17 10:01 06/01/17 14:29 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 93.5 40-110 05/19/17 10:01 06/01/17 14:29 1
Y Carrier 87.5 40-110 05/19/17 10:01 06/01/17 14:29 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-79573-1

Client Sample ID: MW-1
Date Collected: 05/15/17 11:31
Date Received: 05/16/17 09:20

Lab Sample ID: 240-79573-1

Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.458 U 0.340 0.342 5.00 0.536 pCi/lL 06/14/17 11:06 1

+228
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample Results

TestAmerica Job ID: 240-79573-1

Client Sample ID: MW-2
Date Collected: 05/15/17 12:54
Date Received: 05/16/17 09:20

Lab Sample ID: 240-79573-2
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable

Page 11 of 31

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 110000 2000 81 ug/L ~ 05/17/17 14:00 05/18/17 18:22 1
Calcium 190000 50000 7100 ug/L 05/17/17 14:00 05/18/17 18:22 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.020 U 0.020 0.0057 mg/L ~ 05/17/17 14:00 05/21/17 01:39 1
Arsenic 0.050 U 0.050 0.0075 mg/L 05/17/17 14:00 05/21/17 01:39 1
Barium 0.44 0.050 0.022 mg/L 05/17/17 14:00 05/21/17 01:39 1
Beryllium 0.010 U 0.010 0.0031 mg/L 05/17/17 14:00 05/22/17 23:04 1
Cadmium 0.010 U 0.010 0.0021 mg/L 05/17/17 14:00 05/21/17 01:39 1
Cobalt 0.0084 J 0.010 0.0019 mg/L 05/17/17 14:00 05/21/17 01:39 1
Chromium 0.048 0.020 0.0098 mg/L 05/17/17 14:00 05/21/17 01:39 1
Molybdenum 0.10 U 0.10 0.011 mg/L 05/17/17 14:00 05/21/17 01:39 1
Lead 0.010 0.010 0.0045 mg/L 05/17/17 14:00 05/21/17 01:39 1
Selenium 0.050 U 0.050 0.0089 mg/L 05/17/17 14:00 05/21/17 01:39 1
Thallium 0.010 U 0.010 0.0020 mg/L 05/17/17 14:00 05/21/17 01:39 1
Lithium 1.3 0.080 0.017 mg/L 05/17/17 14:00 05/22/17 23:04 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 05/17/17 14:00 05/18/17 13:31 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 140 20 5.7 mg/L B 05/23/17 21:53 20
Fluoride 14 1.0 0.48 mg/L 05/23/17 21:53 20
Sulfate 20 U 20 7.0 mg/L 05/23/17 21:53 20
Total Dissolved Solids 1900 40 31 mg/L 05/19/17 07:46 1
Method: 9315 - Radium-226 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.674 0.207 0.216 1.00 0.175 pCi/lL 05/19/17 09:34 06/12/17 07:00 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 92.9 40-110 05/19/17 09:34 06/12/17 07:00 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.888 0.508 0.514 1.00 0.766 pCi/lL 05/19/17 10:01 06/01/17 14:29 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 92.9 40-110 05/19/17 10:01 06/01/17 14:29 1
Y Carrier 84.9 40-110 05/19/17 10:01 06/01/17 14:29 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-79573-1

Client Sample ID: MW-2
Date Collected: 05/15/17 12:54
Date Received: 05/16/17 09:20

Lab Sample ID: 240-79573-2

Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 1.56 0.548 0.558 5.00 0.766 pCi/lL 06/14/17 11:06 1

226 + 228
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Client: ERM-North Central Inc

Client Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-79573-1

Client Sample ID: MW-3
Date Collected: 05/15/17 14:12
Date Received: 05/16/17 09:20

Lab Sample ID: 240-79573-3
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable

Page 13 of 31

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 6400 200 8.1 ug/L ~ 05/17/17 14:00 05/18/17 18:26 1
Calcium 620000 5000 710 ug/L 05/17/17 14:00 05/18/17 18:26 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ~ 05/17/17 14:00 05/21/17 01:43 1
Arsenic 0.0020 J 0.0050 0.00075 mg/L 05/17/17 14:00 05/21/17 01:43 1
Barium 0.21 0.0050 0.0022 mg/L 05/17/17 14:00 05/21/17 01:43 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 05/17/17 14:00 05/22/17 23:08 1
Cadmium 0.00033 J 0.0010 0.00021 mg/L 05/17/17 14:00 05/21/17 01:43 1
Cobalt 0.00099 J 0.0010 0.00019 mg/L 05/17/17 14:00 05/21/17 01:43 1
Chromium 0.0015 J 0.0020 0.00098 mg/L 05/17/17 14:00 05/21/17 01:43 1
Molybdenum 0.0099 J 0.010 0.0011 mg/L 05/17/17 14:00 05/21/17 01:43 1
Lead 0.00079 J 0.0010 0.00045 mg/L 05/17/17 14:00 05/21/17 01:43 1
Selenium 0.0016 J 0.0050 0.00089 mg/L 05/17/17 14:00 05/21/17 01:43 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 05/17/17 14:00 05/21/17 01:43 1
Lithium 0.097 0.0080 0.0017 mg/L 05/17/17 14:00 05/22/17 23:08 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 05/17/17 14:00 05/18/17 13:33 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 480 20 5.7 mg/L B 05/23/17 22:53 20
Fluoride 1.9 1.0 0.48 mg/L 05/23/17 22:53 20
Sulfate 1500 20 7.0 mg/L 05/23/17 22:53 20
Total Dissolved Solids 4100 50 39 mg/L 05/19/17 07:46 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.322 0.128 0.132 1.00 0.141 pCi/lL 05/19/17 09:34 06/12/17 07:00 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 89.1 40-110 05/19/17 09:34 06/12/17 07:00 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.344 U 0.325 0.327 1.00 0.525 pCi/lL 05/19/17 10:01 06/01/17 14:29 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 89.1 40-110 05/19/17 10:01 06/01/17 14:29 1
Y Carrier 85.6 40-110 05/19/17 10:01 06/01/17 14:29 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-79573-1

Client Sample ID: MW-3
Date Collected: 05/15/17 14:12
Date Received: 05/16/17 09:20

Lab Sample ID: 240-79573-3

Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.666 0.350 0.352 5.00 0.525 pCi/lL 06/14/17 11:06 1

226 + 228
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Client: ERM-North Central Inc

Client Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-79573-1

Client Sample ID: MW-4
Date Collected: 05/15/17 15:14
Date Received: 05/16/17 09:20

Lab Sample ID: 240-79573-4
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable

Page 15 of 31

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 3600 200 8.1 ug/L ~ 05/17/17 14:00 05/18/17 18:31 1
Calcium 450000 5000 710 ug/L 05/17/17 14:00 05/18/17 18:31 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ~ 05/17/17 14:00 05/21/17 01:48 1
Arsenic 0.0015 J 0.0050 0.00075 mg/L 05/17/17 14:00 05/21/17 01:48 1
Barium 0.14 0.0050 0.0022 mg/L 05/17/17 14:00 05/21/17 01:48 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 05/17/17 14:00 05/22/17 23:12 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 05/17/17 14:00 05/21/17 01:48 1
Cobalt 0.00031 J 0.0010 0.00019 mg/L 05/17/17 14:00 05/21/17 01:48 1
Chromium 0.0021 0.0020 0.00098 mg/L 05/17/17 14:00 05/21/17 01:48 1
Molybdenum 0.0015 J 0.010 0.0011 mg/L 05/17/17 14:00 05/21/17 01:48 1
Lead 0.00051 J 0.0010 0.00045 mg/L 05/17/17 14:00 05/21/17 01:48 1
Selenium 0.0050 U 0.0050 0.00089 mg/L 05/17/17 14:00 05/21/17 01:48 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 05/17/17 14:00 05/21/17 01:48 1
Lithium 0.051 0.0080 0.0017 mg/L 05/17/17 14:00 05/22/17 23:12 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 05/17/17 14:00 05/18/17 13:35 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 370 20 5.7 mg/L B 05/23/17 23:13 20
Fluoride 1.2 1.0 0.48 mg/L 05/23/17 23:13 20
Sulfate 940 20 7.0 mg/L 05/23/17 23:13 20
Total Dissolved Solids 2100 40 31 mg/L 05/19/17 07:46 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.186 0.111 0.112 1.00 0.146 pCi/lL 05/19/17 09:34 06/12/17 07:00 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 86.4 40-110 05/19/17 09:34 06/12/17 07:00 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.0662 U 0.358 0.358 1.00 0.626 pCi/L 05/19/17 10:01 06/01/17 14:29 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 86.4 40-110 05/19/17 10:01 06/01/17 14:29 1
Y Carrier 80.7 40-110 05/19/17 10:01 06/01/17 14:29 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-79573-1

Client Sample ID: MW-4
Date Collected: 05/15/17 15:14
Date Received: 05/16/17 09:20

Lab Sample ID: 240-79573-4

Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.252 U 0.375 0.375 5.00 0.626 pCi/lL 06/14/17 11:06 1

+228
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Tracer/Carrier Summary

TestAmerica Job ID: 240-79573-1

Method: 9315 - Radium-226 (GFPC)
Matrix: Water

Prep Type: Total/NA

Percent Yield (Acceptance Limits)

Ba
Lab Sample ID Client Sample ID (40-110)
240-79573-1 MW-1 93.5
240-79573-2 MW-2 92.9
240-79573-3 MW-3 89.1
240-79573-4 MW-4 86.4
LCS 160-309412/2-A Lab Control Sample 99.7
LCSD 160-309412/3-A Lab Control Sample Dup 94.4
MB 160-309412/1-A Method Blank 93.8

Tracer/Carrier Legend
Ba = Ba Carrier
Method: 9320 - Radium-228 (GFPC)
Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)

Ba Y
Lab Sample ID Client Sample ID (40-110)  (40-110)
240-79573-1 MW-1 93.5 87.5
240-79573-2 MW-2 92.9 84.9
240-79573-3 MW-3 89.1 85.6
240-79573-4 MW-4 86.4 80.7
LCS 160-309413/2-A Lab Control Sample 99.7 84.9
LCSD 160-309413/3-A Lab Control Sample Dup 94.4 81.9
MB 160-309413/1-A Method Blank 93.8 83.0

Tracer/Carrier Legend

Ba = Ba Carrier
Y =Y Carrier
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-79573-1

Method: 6010C - Metals (ICP)

Lab Sample ID: MB 240-279248/1-A
Matrix: Water
Analysis Batch: 279473

Client Sample ID: Method Blank
Prep Type: Total Recoverable

Prep Batch: 279248

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 200 U 200 8.1 ug/L ~ 05/17/17 14:00 05/18/17 17:38 1
Calcium 5000 U 5000 710 uglL 05/17/17 14:00 05/18/17 17:38 1
Lab Sample ID: LCS 240-279248/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 279473 Prep Batch: 279248
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Boron 1000 1050 ug/L 105 80-120
Calcium 50000 50200 ug/L 100  80-120
Method: 6020A - Metals (ICP/MS)
Lab Sample ID: MB 240-279248/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 279833 Prep Batch: 279248
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ~ 05/17/17 14:00 05/21/17 00:58 1
Arsenic 0.0050 U 0.0050 0.00075 mg/L 05/17/17 14:00 05/21/17 00:58 1
Barium 0.0050 U 0.0050 0.0022 mg/L 05/17/17 14:00 05/21/17 00:58 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 05/17/17 14:00 05/21/17 00:58 1
Cobalt 0.0010 U 0.0010 0.00019 mg/L 05/17/17 14:00 05/21/17 00:58 1
Chromium 0.0020 U 0.0020 0.00098 mg/L 05/17/17 14:00 05/21/17 00:58 1
Molybdenum 0.010 U 0.010 0.0011 mg/L 05/17/17 14:00 05/21/17 00:58 1
Lead 0.0010 U 0.0010 0.00045 mg/L 05/17/17 14:00 05/21/17 00:58 1
Selenium 0.0050 U 0.0050 0.00089 mg/L 05/17/17 14:00 05/21/17 00:58 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 05/17/17 14:00 05/21/17 00:58 1
Lab Sample ID: LCS 240-279248/3-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 279833 Prep Batch: 279248
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Antimony 0.100 0.101 mg/L 101 80-120
Arsenic 1.00 0.885 mg/L 89  80-120
Barium 1.00 1.01 mg/L 101 80-120
Cadmium 1.00 1.04 mg/L 104  80-120
Cobalt 1.00 1.04 mg/L 104  80-120
Chromium 1.00 1.02 mg/L 102 80-120
Molybdenum 0.100 0.0955 mg/L 95  80-120
Lead 1.00 1.01 mg/L 101 80-120
Selenium 1.00 0.941 mg/L 94  80-120
Thallium 0.250 0.245 mg/L 98  80-120
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-79573-1

Method: 7470A - Mercury (CVAA)

7Lab Sample ID: MB 240-279260/1-A
Matrix: Water
Analysis Batch: 279504

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 279260

7Lab Sample ID: LCS 240-279260/2-A
Matrix: Water
Analysis Batch: 279504

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 05/17/17 14:00 05/18/17 12:54 1

Client Sample ID: Lab Control Sample
Prep Type: Total/NA
Prep Batch: 279260

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 0.00500 0.00499 mg/L 100 80-120

Method: 9056A - Anions, lon Chromatography

7Lab Sample ID: MB 240-280050/3
Matrix: Water
Analysis Batch: 280050

Client Sample ID: Method Blank
Prep Type: Total/NA
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MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 1.0 U 1.0 0.28 mg/L n 05/23/17 10:49 1
Fluoride 0.050 U 0.050 0.024 mg/L 05/23/17 10:49 1
Sulfate 10 U 1.0 0.35 mg/L 05/23/17 10:49 1
Lab Sample ID: MB 240-280050/45 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 280050
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 10 U 1.0 0.28 mg/L B 05/24/17 00:54 1
Fluoride 0.050 U 0.050 0.024 mg/L 05/24/17 00:54 1
Sulfate 1.0 U 1.0 0.35 mg/L 05/24/17 00:54 1
Lab Sample ID: LCS 240-280050/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 280050

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 50.0 50.9 mg/L 102  90-110
Fluoride 2.50 2.70 mg/L 108  90-110
Sulfate 50.0 52.1 mg/L 104  90-110
Lab Sample ID: LCS 240-280050/46 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 280050

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 50.0 50.8 mg/L 102 90-110
Fluoride 2.50 2.71 mg/L 108  90-110
Sulfate 50.0 52.1 mg/L 104  90-110
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-79573-1

Method: 9056A - Anions, lon Chromatography (Continued)

Lab Sample ID: LCSD 240-280050/1046 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 280050
Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Chloride 50.0 50.8 mg/L 102 90-110 0 20
Fluoride 2.50 2.71 mg/L 108  90-110 0 20
Sulfate 50.0 52.1 mg/L 104  90-110 0 20
Method: SM 2540C - Solids, Total Dissolved (TDS)
Lab Sample ID: MB 240-279615/1 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 279615
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total Dissolved Solids 10 U 10 7.8 mg/L B 05/19/17 07:46 1
Lab Sample ID: LCS 240-279615/2 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 279615
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Total Dissolved Solids 208 200 mg/L a 96 80-120
Method: 9315 - Radium-226 (GFPC)
Lab Sample ID: MB 160-309412/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 312922 Prep Batch: 309412
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.02018 U 0.0594 0.0594 1.00 0.110 pCilL 05/19/17 09:34 06/12/17 06:58 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 93.8 40-110 05/19/17 09:34 06/12/17 06:58 1
Lab Sample ID: LCS 160-309412/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 312922 Prep Batch: 309412
Total

Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.4 9.587 0.999 1.00  0.0920 pCilL 84  68-137 -

LCS LCS
Carrier %Yield Qualifier Limits
99.7 40-110

Ba Carrier
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-79573-1

Method: 9315 - Radium-226 (GFPC)

(Continued)

Lab Sample ID: LCSD 160-309412/3-A
Matrix: Water
Analysis Batch: 312922

Client Sample ID: Lab Control Sample Dup
Prep Type: Total/NA
Prep Batch: 309412
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Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-226 11.4 9.651 1.01 1.00 0.0979 pCilL 8 68-137 003 1
LCSD LCSD
Carrier %Yield Qualifier Limits
Ba Carrier 94.4 40-110
Method: 9320 - Radium-228 (GFPC)
Lab Sample ID: MB 160-309413/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 311425 Prep Batch: 309413
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.05889 U 0.221 0.221 1.00 0.386 pCi/L 05/19/17 10:01 06/01/17 14:28 1
vMB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 93.8 40-110 05/19/17 10:01 06/01/17 14:28 1
Y Carrier 83.0 40-110 05/19/17 10:01 06/01/17 14:28 1
Lab Sample ID: LCS 160-309413/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 311425 Prep Batch: 309413
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 134 12.81 1.39 1.00 0.331 pCilL 96  56-140
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 99.7 40-110
Y Carrier 84.9 40-110
Lab Sample ID: LCSD 160-309413/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 311425 Prep Batch: 309413
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-228 13.4 13.64 1.48 1.00 0.365 pCilL 102 56-140 029 1
LCSD LCSD
Carrier %Yield Qualifier Limits
Ba Carrier 94.4 40-110
Y Carrier 81.9 40-110
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

QC Association Summary

TestAmerica Job ID: 240-79573-1

Metals
Prep Batch: 279248
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-79573-1 MW-1 Total Recoverable  Water 3005A
240-79573-2 MW-2 Total Recoverable ~ Water 3005A
240-79573-3 MW-3 Total Recoverable  Water 3005A
240-79573-4 MW-4 Total Recoverable  Water 3005A
MB 240-279248/1-A Method Blank Total Recoverable  Water 3005A
LCS 240-279248/2-A Lab Control Sample Total Recoverable ~ Water 3005A
LCS 240-279248/3-A Lab Control Sample Total Recoverable  Water 3005A
Prep Batch: 279260
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-79573-1 MW-1 Total/NA Water 7470A
240-79573-2 MW-2 Total/NA Water 7470A
240-79573-3 MW-3 Total/NA Water 7470A
240-79573-4 MW-4 Total/NA Water 7470A
MB 240-279260/1-A Method Blank Total/NA Water 7470A
LCS 240-279260/2-A Lab Control Sample Total/NA Water 7470A
Analysis Batch: 279473
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-79573-1 MW-1 Total Recoverable  Water 6010C 279248
240-79573-2 MW-2 Total Recoverable  Water 6010C 279248
240-79573-3 MW-3 Total Recoverable  Water 6010C 279248
240-79573-4 MW-4 Total Recoverable  Water 6010C 279248
MB 240-279248/1-A Method Blank Total Recoverable  Water 6010C 279248
LCS 240-279248/2-A Lab Control Sample Total Recoverable  Water 6010C 279248
Analysis Batch: 279504
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-79573-1 MW-1 Total/NA Water T7470A 279260
240-79573-2 MW-2 Total/NA Water T7470A 279260
240-79573-3 MW-3 Total/NA Water T7470A 279260
240-79573-4 MW-4 Total/NA Water 7470A 279260
MB 240-279260/1-A Method Blank Total/NA Water 7470A 279260
LCS 240-279260/2-A Lab Control Sample Total/NA Water T7T470A 279260
Analysis Batch: 279711
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-79573-1 MW-1 Total Recoverable  Water 6010C 279248
Analysis Batch: 279833
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-79573-1 MW-1 Total Recoverable  Water 6020A 279248
240-79573-2 MW-2 Total Recoverable  Water 6020A 279248
240-79573-3 MW-3 Total Recoverable  Water 6020A 279248
240-79573-4 MW-4 Total Recoverable  Water 6020A 279248
MB 240-279248/1-A Method Blank Total Recoverable ~ Water 6020A 279248
LCS 240-279248/3-A Lab Control Sample Total Recoverable  Water 6020A 279248
Analysis Batch: 280019
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-79573-1 MW-1 Total Recoverable  Water 6020A 279248
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QC Association Summary
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-79573-1

Metals (Continued)
Analysis Batch: 280019 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-79573-2 MW-2 Total Recoverable  Water 6020A 279248
240-79573-3 MW-3 Total Recoverable  Water 6020A 279248
240-79573-4 MW-4 Total Recoverable ~ Water 6020A 279248
General Chemistry
Analysis Batch: 279615
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-79573-1 MW-1 Total/NA Water SM 2540C
240-79573-2 MW-2 Total/NA Water SM 2540C
240-79573-3 MW-3 Total/NA Water SM 2540C
240-79573-4 MW-4 Total/NA Water SM 2540C
MB 240-279615/1 Method Blank Total/NA Water SM 2540C
LCS 240-279615/2 Lab Control Sample Total/NA Water SM 2540C
Analysis Batch: 280050
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-79573-1 MW-1 Total/NA Water 9056A
240-79573-2 MW-2 Total/NA Water 9056A
240-79573-3 MW-3 Total/NA Water 9056A
240-79573-4 MW-4 Total/NA Water 9056A
MB 240-280050/3 Method Blank Total/NA Water 9056A
MB 240-280050/45 Method Blank Total/NA Water 9056A
LCS 240-280050/4 Lab Control Sample Total/NA Water 9056A
LCS 240-280050/46 Lab Control Sample Total/NA Water 9056A
LCSD 240-280050/1046 Lab Control Sample Dup Total/NA Water 9056A
Rad
Prep Batch: 309412
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-79573-1 MW-1 Total/NA Water PrecSep-21
240-79573-2 MW-2 Total/NA Water PrecSep-21
240-79573-3 MW-3 Total/NA Water PrecSep-21
240-79573-4 MW-4 Total/NA Water PrecSep-21
MB 160-309412/1-A Method Blank Total/NA Water PrecSep-21
LCS 160-309412/2-A Lab Control Sample Total/NA Water PrecSep-21
LCSD 160-309412/3-A Lab Control Sample Dup Total/NA Water PrecSep-21
Prep Batch: 309413
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-79573-1 MW-1 Total/NA Water PrecSep_0
240-79573-2 MW-2 Total/NA Water PrecSep_0
240-79573-3 MW-3 Total/NA Water PrecSep_0
240-79573-4 MW-4 Total/NA Water PrecSep_0
MB 160-309413/1-A Method Blank Total/NA Water PrecSep_0
LCS 160-309413/2-A Lab Control Sample Total/NA Water PrecSep_0
LCSD 160-309413/3-A Lab Control Sample Dup Total/NA Water PrecSep_0
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Chronicle

TestAmerica Job ID: 240-79573-1

Client Sample ID: MW-1
Date Collected: 05/15/17 11:31
Date Received: 05/16/17 09:20

Lab Sample ID: 240-79573-1

Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 279248 05/17/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 279473 05/18/17 18:17 KLC TAL CAN
Total Recoverable  Prep 3005A 279248 05/17/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 10 279711 05/19/17 13:31 KLC TAL CAN
Total Recoverable  Prep 3005A 279248 05/17/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 279833 05/21/17 01:35 AS1 TAL CAN
Total Recoverable  Prep 3005A 279248 05/17/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 280019 05/22/17 23:00 AS1 TAL CAN
Total/NA Prep T470A 279260 05/17/17 14:00 AJC TAL CAN
Total/NA Analysis T470A 1 279504 05/18/17 13:25 DTN TAL CAN
Total/NA Analysis 9056A 10 280050 05/23/17 21:32 LKG TAL CAN
Total/NA Analysis SM 2540C 1 279615 05/19/17 07:46 MM TAL CAN
Total/NA Prep PrecSep-21 309412 05/19/17 09:34 LDE TAL SL
Total/NA Analysis 9315 1 312922 06/12/17 07:00 RTM TAL SL
Total/NA Prep PrecSep_0 309413 05/19/17 10:01 LDE TAL SL
Total/NA Analysis 9320 1 311425 06/01/17 14:29 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 313373 06/14/17 11:06 RTM TAL SL
Client Sample ID: MW-2 Lab Sample ID: 240-79573-2
Date Collected: 05/15/17 12:54 Matrix: Water
Date Received: 05/16/17 09:20
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 279248 05/17/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 279473 05/18/17 18:22 KLC TAL CAN
Total Recoverable  Prep 3005A 279248 05/17/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 279833 05/21/17 01:39 AS1 TAL CAN
Total Recoverable  Prep 3005A 279248 05/17/17 14:.00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 280019 05/22/17 23:04 AS1 TAL CAN
Total/NA Prep 7470A 279260 05/17/17 14:00 AJC TAL CAN
Total/NA Analysis 7470A 1 279504 05/18/17 13:31 DTN TAL CAN
Total/NA Analysis 9056A 20 280050 05/23/17 21:53 LKG TAL CAN
Total/NA Analysis SM 2540C 1 279615 05/19/17 07:46 MM TAL CAN
Total/NA Prep PrecSep-21 309412 05/19/17 09:34 LDE TAL SL
Total/NA Analysis 9315 1 312922 06/12/17 07:00 RTM TAL SL
Total/NA Prep PrecSep_0 309413 05/19/17 10:01 LDE TAL SL
Total/NA Analysis 9320 1 311425 06/01/17 14:29 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 313373 06/14/17 11:06 RTM TAL SL
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Chronicle

TestAmerica Job ID: 240-79573-1

Client Sample ID: MW-3
Date Collected: 05/15/17 14:12
Date Received: 05/16/17 09:20

Lab Sample ID: 240-79573-3

Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 279248 05/17/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 279473 05/18/17 18:26 KLC TAL CAN
Total Recoverable  Prep 3005A 279248 05/17/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 279833 05/21/17 01:43 AS1 TAL CAN
Total Recoverable  Prep 3005A 279248 05/17/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 280019 05/22/17 23:08 AS1 TAL CAN
Total/NA Prep 7470A 279260 05/17/17 14:00 AJC TAL CAN
Total/NA Analysis 7470A 1 279504 05/18/17 13:33 DTN TAL CAN
Total/NA Analysis 9056A 20 280050 05/23/17 22:53 LKG TAL CAN
Total/NA Analysis SM 2540C 1 279615 05/19/17 07:46 MM TAL CAN
Total/NA Prep PrecSep-21 309412 05/19/17 09:34 LDE TAL SL
Total/NA Analysis 9315 1 312922 06/12/17 07:00 RTM TAL SL
Total/NA Prep PrecSep_0 309413 05/19/17 10:01 LDE TAL SL
Total/NA Analysis 9320 1 311425 06/01/17 14:29 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 313373 06/14/17 11:06 RTM TAL SL
Client Sample ID: MW-4 Lab Sample ID: 240-79573-4
Date Collected: 05/15/17 15:14 Matrix: Water
Date Received: 05/16/17 09:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 279248 05/17/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 279473 05/18/17 18:31 KLC TAL CAN
Total Recoverable  Prep 3005A 279248 05/17/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 279833 05/21/17 01:48 AS1 TAL CAN
Total Recoverable  Prep 3005A 279248 05/17/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 280019 05/22/17 23:12 AS1 TAL CAN
Total/NA Prep 7470A 279260 05/17/17 14:00 AJC TAL CAN
Total/NA Analysis 7470A 1 279504 05/18/17 13:35 DTN TAL CAN
Total/NA Analysis 9056A 20 280050 05/23/17 23:13 LKG TAL CAN
Total/NA Analysis SM 2540C 1 279615 05/19/17 07:46 MM TAL CAN
Total/NA Prep PrecSep-21 309412 05/19/17 09:34 LDE TAL SL
Total/NA Analysis 9315 1 312922 06/12/17 07:00 RTM TAL SL
Total/NA Prep PrecSep_0 309413 05/19/17 10:01 LDE TAL SL
Total/NA Analysis 9320 1 311425 06/01/17 14:29 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 313373 06/14/17 11:06 RTM TAL SL

Laboratory References:
TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Accreditation/Certification Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-79573-1

Project/Site: Grand Haven BLP - CCR Monitoring

Laboratory: TestAmerica Canton

The accreditations/certifications listed below are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
Virginia NELAP 3 460175 09-14-17
West Virginia DEP State Program 3 210 12-31-17

Laboratory: TestAmerica St. Louis
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number  Expiration Date

Virginia NELAP 3 460230 06-14-18
The following analytes are included in this report, but are not accredited/certified under this accreditation/certification:
Analysis Method Prep Method Matrix Analyte
9315 PrecSep-21 Water Radium-226
The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:
Analysis Method Prep Method Matrix Analyte
Ra226_Ra228 Water Combined Radium 226 + 228

West Virginia DEP State Program 3 381 08-31-17 *

The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:

Analysis Method Prep Method Matrix Analyte
Ra226_Ra228 Water Combined Radium 226 + 228

* Accreditation/Certification renewal pending - accreditation/certification considered valid.

Page 26 of 31

TestAmerica Canton

6/14/2017



T¢ Jo Lz abed

LTOC/IVTI9

TestAmerica Canton
4101 Shuffel Street NW

North Canton, OH 44720
Phone (330) 497-9396 Fax (330) 497-0772

2405

CAMBRIDGEchai

218125

n of Custody Record

CAMBRIDGE
240506

TestA

merica

i AR ™ FNWiR N
T er Lab PM Camer Tracking No(s) COC No
Client Information Carau T inlea Myers, Madonna 240-41874-17977 1
Cliant Contact Phone J ; * W E-Mail Page
Mr. Brian Beach qu SO) Q)L; QD madonna myers@testamericainc.com Page 1 of 1
Company Jab #
ERM-North Cenitral Inc Analysis Requested
Address Due Date Requested: s Preservation Codes:
3352 128th Avenue e A~ HEL - Henana
[City TAT Requested (days): ) B - NaDH N - Mone
|Halland 1 C - Zn Acelate 0. AsNa02
State, Zip £ D - Nitric Acid P - N32045
Ml 49474 I E - NaHS04 Q- Na2503
: - : F - MeOH R - Na25203
Phone PO # f G - Amchior 5 - H2504
0388257 = | H -Ascorbic Acid T - TSP Dodecahydrate
Email WO # L I-lee U - Acstane
Brian Beach@erm com °ls ol J - D Water V- MCAA
] @ | K-EDTA W= pH 4.5
Propect Name Project# >| s & ElL-EDa Z - oiher (specity)
Grand Haven BLP - CCR Monitoring 24017882 ® g 8 g E
Cie SSOWE = =2 A 5‘ S [other:
=2 |2 |2 -
ofgfis|<|2 2
-« > -
Sample | Matrix E E g|3|8 é
™
Type | e IEHELS |2 ] 6 z
Sample | (C=Comp, | omamwer [Z| €| = [2 |2 =
Sample Identification Sample Date Time G=grab) |er=Thsue, a=air) h!. alzlsls e Special Instructions/Note:
Preservation Code: o lo In
: : N
MW-1 S" 540 “3\ ( Water y \( (
e £-15A12EY | Water VLS
MW-3 G- \5-A\2 -,].“1 '} Water f\ A ‘f(
¥ - ‘= 7
MW-4 5-V5-7[ 15\ |G Water YN
Water
jnof Custody _————
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard Flammabie Skin Irritant Poison B Unknown E:!Rad:orugmar Relum To Client [isposal By Lab Archive For Months
Deliverable Requested: |, II, lll, IV, Other (specify) Special Instructions/QC Requirements:
Empty Kit Relinquished b Date: F‘ me: Method of Shipment -~ \
i “ 4 - [ ‘ - | celEY Oy f‘n.n(:}hp
Rehrquished by L aleTime Compan R 1] Date/Time: Compal
Coray Cinley BASAN v | ERm [6F S 17 920 |TAC
Relinguished by L Y DateTime Company Recewed by Diate/Time Company
Jﬁe'.r.quuheﬂ by Date/Time Company Received by Falemrne Company
Custody Seals Intact: JCustody Seal No Cocler Temperalure(s) °C and Other Remarks
A Yes A No
[N
_b .Y BON- N =




37
TestAmerica Canton Sample Receipt Form/Narrative Lega: o L7 17
Canton Facility g g
Client é’R W Site Natiie et Cooler unpacked by:
Cooler Received on o | ¥ | Opened on S il = i G% P
FedEx: 1® G X UPS FAS Clipper Client Drop Off _ TestAmerica Courier  Other
| Receipt After-Bours: Drop-off Date/Time Storage Location

TestAmerica Cooler # Foam Box CE t Cooler ) Box Other

Packing material used: Bubble Wrap ~ Foam _ Plastic Bag >None  Other

COOLANT: \Eﬂ&? Bluelce Drylce  Water None

1. Cooler temperature upon receipt [ See Multiple Cooler Form

IR GUN# IR-8 (CF -0.3°C) Observed Cooler Temp. Z- ¥ °C Corrected Cooler Temp. Z2-5 o

IR GUN #36 (CF +0.8°C) Observed Cooler Temp. _ °C Corrected Cooler Temp. °C
2. Were custody seals on the outside of the cooler(s)? If Yes Quantity 5 @N 0

-Were custody seals on the outside of the cooler(s) signed & dated? _/_f{s)No NA

-Were custody seals on the bottle(s) or bottle kits (LLHg/MeHg)? Yes No~
3. Shippers' packing slip attached to the cooler(s)? o
4. Did custody papers accompany the sample(s)? s No
5. Were the custody papers relinquished & signed in the appropriate place? No
6. Was/were the person(s) who collected the samples clearly identified on the COC? (‘f,'gs«" No
7. Did all bottles arrive in good condition (Unbroken)? No
8. Could all bottle labels be reconciled with the COC? @No
9. Were correct bottle(s) used for the test(s) indicated? AesNo
10. Sufficient quantity received to perform indicated analyses? C’[@No
11. Are these work share samples? Yes ﬁ@

If yes, Questions 11-15 have been checked at the originating laboratory.
11. Were sample(s) at the correct pH upon receipt? (‘E@No NA  pH Strip Lot# HC697954
12. Were VOAs on the COC? Yeg o>
13. Were air bubbles >6 mm in any VOA vials? . g Larger than this, Yes  No-NAS
14. Was a VOA trip blank present in the cooler(s)? Trip Blank Lot # Yes
15. Was a LL Hg or Me Hg trip blank present? Yes
Contacted PM Date by via Verbal Voice Mail Other
Concerning

16. CHAIN OF CUSTODY & SAMPLE DISCREPANCIES Samples processed by:

17. SAMPLE CONDITION

Sample(s) were received after the recommended holding time had expired.
Sample(s) were received in a broken container.
Sample(s) were received with bubble >6 mm in diameter. (Notify PM)

18. SAMPLE PRESERVATION

Sample(s) were further preserved in the laboratory.
Time preserved: Preservative(s) added/Lot number(s):

(S

Rel: S0P NC-SC-00005, Sample Recetving
\eacarpleorp\QANQA_Faciliies\Canton-QA\Docuiiment- Management\Work-dnsorwction\Werd Version Wark Instructions\ WI-NC-099-042717 Cooler Receipt Form.doc dil
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5/16/2017

Temperature readings:

Client Sample 1D

MW-1
MW-1
MW-1
MWw-2
MW-2
MW-2
MW-3
MW-3
MW-3
MW-4
MW-4
MW-4

Page 1 of |

Login Container Summary Report

240-79573

Lab ID

240-79573-B-1
240-79573-C-1
240-79573-D-1
240-79573-B-2
240-79573-C-2
240-79573-D-2
240-79573-B-3
240-79573-C-3
240-79573-D-3
240-79573-B-4
240-79573-C-4
240-79573-D-4

Container Type

Plastic S00ml - with Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic S00ml - with Nitric Acid
Plastic 1 liter = Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic S00ml - with Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic 1 liter - Nitric Acid

Page 29 of 31
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Login Sample Receipt Checklist

Client: ERM-North Central Inc

Login Number: 79573
List Number: 2
Creator: Clarke, Jill C

Job Number: 240-79573-1

List Source: TestAmerica St. Louis
List Creation: 05/17/17 03:10 PM

Question Answer Comment

Radioactivity wasn't checked or is </= background as measured by a survey True

meter.

The cooler's custody seal, if present, is intact. N/A

Sample custody seals, if present, are intact. N/A

The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. N/A

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True 17.0

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? False

There are no discrepancies between the containers received and the COC.  True

Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. True

Sample bottles are completely filled. True

Sample Preservation Verified. True Added nitric to samples 2 & 3, pH corrected to <
2

There is sufficient vol. for all requested analyses, incl. any requested True

MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A

<6mm (1/4").

Multiphasic samples are not present. True

Samples do not require splitting or compositing. True

Residual Chlorine Checked. N/A

TestAmerica Canton
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Environmental Resources Management

Page _ of
Field Form for Low Flow Rate Sampling WO U5 9
Well ID: M -0 Project #; SSESLZr)
Site Name & Address: fE LT Client: {WQ@LP
NRARLSTNS (e necfind < 4atinn Date: S5-1§—\1
Sampler Name: RN Coarsa Til\sd 54 Weather: £, ,na
Pump Type: ! Peristaltic Temperature/Bar. Pressure _( 4(,f lt 1442
Meter Type (s): Y51 556MPS/Hach 2100P Start Time of Purging: | || 2
Top of Casing Elevation (feef): 9.3y Well Material: steel or RVC
Initial Water Level {feet below TOC} . " ; ‘. . Well Diameter: 1" or @o
Groundwater Elevation/SWL (feet): e — LN ) Length of Water Column (feet): s
Well Depth (feet below TOC): i % T, T B Calculated Well Volume* (liters or@at): 1,09
Screensd Interval (feet below TOC): H-9 Well Volume Discharged (liters or §a): _\..< 3
Depth Pump Intake Set At (feet below TOC): g U DL
Well Inspection: Clearly Labeled @_N_; Concrete Pad Intact &% N_: Lock Functional N_; Pro-cover in good condition _@_N_: Casing in good condition _Q_N_ ok %3\ “LS
Calibration: Time; O ; pH4 Standard __&A ; pH 7 Standard 1 : pH 10 Standard __ 1) _; Conductivity Std__1. Hﬁ ; DO _ 10067
Note: TOC = Top of Casing i
Specific 5 Flow Rate
; Temperature Dissolved Oxygen pH ORP 2 Water Level Comments
T":w c) c°?:;}§:;’°e (mglL) (s By . |[| TSR () %} (i.e.. odor, color, etc)
\Z.2 V2. & P 0123 .67 1-179.046 2.39 < 2:2.00
AVE o 4 =199 olx e 27 . 7 L P 3 =5 REEWN)
PR 12.0G z 15 o i i 210 | ~I72.4 i €% 5, <17 Q.50
1131 12.5 2|52 Q.17 e S 1 IR T % 8 6] SN 2.4S0
sy 3% 4 +10% when greater than +10% (when above 5 <0.5 Limin =
Limits i Mswainy +3% 0.5 mg/L 0.1 10 mv NTU) 0.13 gal/imin

Information: 1 in diameter well = 0.041 gal/ft = 154 mlift, 2 in dia. = 0,163 gal/ft = 617 ml/ft, 4 in dia = 0.652 galfft = 2468 ml/ft; Volume of cylinder=1* h
- Attempt to achieve drawdown < 0.3 feet.
- If drawdown exceeds 0.3 feet, continue to adjust purge rate to achieve drawdown stabilization
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples

Al attempts will be made to get turbidity below 10 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected.
Comments: Sanmples @ VisSs)
e : ;




Environmental Resources Management

Well ID:

Site Name & Address:

Sampler Name:

Pump Type:

Meter Type (s):

Top of Casing Elevation (feet):
Initial Water Level (feet below TOC):
Groundwater Elevation/SWL (feet):
Well Depth (feet below TOC):
Screened Interval (feet below TOC):

Depth Pump Intake Set At (feet below TOC):
Well Inspection: Clearly Labe!ed E} N_; Concrete Pad Intact 3’2 N_; Lock Funcﬂonal _SY¥) N_; Pro-cover in good condition @5 N_; Casing in good condition _ﬁ

Field Form for Low Flow Rate Sampling

Mwn-0T
Bl
T  Stms (rentmﬁ-\nm S mben
Lof‘M !r*mkm
U Peristaltic
YSI 556MPS/Hach 2100P
o1 as
4. ¥5°
d=2..9)
3 T ALY
T 70y
\q®

Weather
Temperature/Bar. Pressure
Start Time of Purging:
Well Material: steel or F’f\fe‘
Well Diameter:
Length of Water Column (feet): & . §
Calculated Well Volume™* (liters or g3)):
Well Volume Discharged (liters or §alj:

Page

ol-\(ﬁs 5%

Project #:

Client: (> Ls

Date:

§-15-1

|Z2S

1 QUMY "
L,,b%’ ;7%’71’

- g

1 L.59

Yhua i
Kaf down i ﬂ)

Calibration: Time; pH 4 Standard . pH7 Standard ] : pH 10 Standard __ | | ; Conductivity Std L 4}? DO 1607 -
Note: TOC = Tap of Casing
Specific s : Flow Rate
Time Tempeerature Eandikaiic Dissolved Oxygen pH ORP Turbidity (N.T.U.) Water Level . _ Comments
(C) (uslcm) (mg/L) (8.U) (mV) {ft) T — (i.e., odor, color, etc)
ZZ% 1.4 020 O ) 7 zS ~172.Z g 0 \e:,g 0200
1240 = HoS< Q4 2,22 [—169.3 9. 46X 1<K | Q.150
124 IS, 1 Elev2=N a2 ~,2.2, [ ~170.4 9.1 i3-2% | (,JZch
\ZHY% 150 HO2 S 0.1 122 | =)L ¢ £ Ot 0. [30¢
1Z&| = Hooq ol T2~ [—149.0 e v a (<K 0.J<S00
PR i 102% Q- 10 .22 [ <1699 £ 0 IS aq ! a.i50
_— +3% : +10% when greater than +10% (when above 5 i <0.5 Limin =
Limits | 1 o Mercury) 3% 0.5 mall 0.1 B NTU) 0.13 gal/min

Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia. = 0.163 gal/ft = 617 ml/fft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder=m > h
- Attempt to achieve drawdown < 0.3 feet.
- If drawdown exceeds 0.3 feet, continue to adjust purge rate to achieve drawdown stabilization
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recoverad sufficiently to collect the appropriate volume needed for all anticipated samples
U, a fittered metals (dissolved) sample will also be collected.

Al attempts will be made to get turbidity below 10 NTUs. In the event that groundwater turbldlty has sf

Cons g4eN 4’\1&

Comments:

-_—

t:[-:bnilzed (%:NE 20 NT
125 Y

amil w |
T !

yellgyw +i nt




Environmental Resources Management Page Op’_s

Field Form for Low Flow Rate Sampling

Well ID: SN W~ 0 Project #:!‘ﬂﬁ% H £
Site Name & Address: _ oW QL P Client: GHBLE

TE S (entral % Statiun Date:  S5-15-1n
Sampler Name: Coars A Coniey Weather: <
Pump Type: ' Peristaltic Temperature/Bar. Pressure { .14 i g
Meter Type (s): YS1 556MPS/Hach 2100P Start Time of Purging: | i(a
Top of Casing Elevation (feet): \0S A Well Material: steel or %
Initial Water Level (feet below TOC): TN Well Diameter: 1" or
Groundwater Elevation/SWL (feet): A7 Ay Length of Water Column (feet): 45
Well Depth (feet helow TOC): 20V Calculated Well Volume* (liters or §aly: .5
Screened Interval (feet below TOC): 2=\"\ Well Volume Discharged (liters ordal): 7_.1 >
Depth Pump Intake Set At (feet below TOC): \iaY ALV B
Well Inspection: Clearly Labeled D’ N_; Concrete Pad Intact ¢§ N_; Lock Functional @_N Fro-cover in good condition _Ds N_; Casingin gopd condition ___h,;_N_ Lo Ha Qs
Calibration: Time; _\\ 00 ; pH4 Standard _L_-H i pH7 Standard = ; pH 10 Standard 15} : Conductivity Std_l qT?\ ; DO _j097-
Note: TOC = Top of Casmg -
Specific . Flow Rate
; Temperature Dissolved Oxygen. pH ORP e Water Level Comments
il ¢C) CHACICEES (mg/L) (S.U.) (mV) Turkiiclity (f.T:L1.) (ft) #F=imin or (i.e., odor, color, etc)
{us/cm) e gallon/min) =
Z20 T TG TP SPIL7 A |-1229 53_.11;._ S 20 WL T8 sotoren
O\ TR uns2> Ti (.90 | o6 a?:.'-i 14 N
IH(W. "T:\ L’l LJ:I/L‘ ﬁ ﬁ, J = “--'J-'_Il l‘) £ l"‘ Gr-:.-Ou
IHOA | /s I L il o2 | ~l0949 131 PR 0.2
LT P T 23 g&1q 5 92 ] — 10X LG (215 e
_— +3% & +10% when greater than +10% (when above 5 <0.5 U/min=
Lo {Low Mercury) e 0.5 mg/L 0t S0y NTU) 0.13 gal/min

Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia. = 0.163 gal/it = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 mi/ft; Volume of cylinder= h
- Attempt to achieve drawdown < 0.3 feet.
- If drawdown exceeds 0.3 feet, continue to adjust purge rate to achieve drawdown stabilization
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples

Fall attempts will be made to get turbidity below 10 NTUs. [n the event that groundwater turbidity has stabmzed aﬁwe 20 NTU a filtered metals (dissolved) sample will also be collected.
Comments: D'U"‘\Pl ( \ H 'l =




Environmental Resources Management

Well ID:

Site Name & Address:

Sampler Name:

Pump Type:

Meter Type (s):

Top of Casing Elevation (feet):
Initial Water Level (feet below TOC):
Groundwater Elevation/SWL (feet):
Well Depth (feet below TOC):
Screened Interval (feet below TOC);

Depth Pump Intake Set At (feet below TOC):
Well Inspection: Clearly Labeled (¥ N_; Concrete Pad IntacteY) N_; Lock Functional _g¥_ N_; Pro-cover in good condition

Field Form for Low Flow Rate Sampling

MW-01
(Y BLT
S B SiNS (ﬁnbrﬂ-*’\\!‘ﬁ Stahwon

Corgu

Tial
\ Péun%taltic

YSI 556MPS/Hach 2100P

108.5

TORPLEN

Page _ of

Project #:

; .0_4-] T
Client:
Date: S ’EE -1

Weather: =T
Temperature/Bar. Pressure  [,fo

Start Time of Purging;: THS O

Well Diameter: 1"
Length of Water Column (feet):

Well Material: steel or RVG)

or X

~.3b

Calculated Well Volume* (liters or &al): | . 2.0
Well Volume Discharged (liters or @}: - |

aweaant) Tl

N_; Casing in good condition _gg N__

_&-‘( Saco t\’\"“j

Calibration: Time; ; pH 4 Standard ‘4 . pH 7 Standard _"} ; pH 10 Standard !f! ; Conductivity Std_| | l_.j i 5 ; DO };.Q‘i v
Note: TOC = Top of Casing -
Specific " Flow Rate
Temperature Dissolved Oxygen pH ORP o Water Level : Comments
Time = Conductance Turbidity (N.T.U.) or 2
c) famer (mglL) (5.U.) (mV) () % 2 (i.e.. odor, color, etc)
5 E,Z X B T s 9 I Y 1Y, G >0V
| X TR 297 .1k i Y i I e o i P oY .09 0. 299
) 3 R P 2421 g./q 1Y 149 3 Q7Y 0% Q 2go
7 %éi g.13 19 | -1530,7 Q. 38J O X 2,240
<10 _"%‘”—'.tj-; 29 OL13 F-2a [—IShS 0.9% [aX C,zagd
G 3% & +10% when greater than +10% (when above 5 t <0.5 Limin =
L (Low Mercury) S 0.5 mgiL i MR NTU)F 0.13 galimin

- Attempt to achieve drawdown < 0.3 feet.
- If drawdown exceeds 0.3 feet, continue to adjust purge rate {o achieve drawdown stabilization
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate valume needed for zll anticipated samples

Fall attempts will be made to get turbidity below 10 NTUs. In the event that groundwater turbidity has stabilize
4

Comments:

Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia, = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder =1 ?h

bove Zf NTU'L? filtered metals (dissolved) sample will also be collected.
Nl

"
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Canton

4101 Shuffel Street NW

North Canton, OH 44720

Tel: (330)497-9396

TestAmerica Job ID: 240-80732-1
Client Project/Site: Grand Haven BLP - CCR Monitoring

For:

ERM-North Central Inc
3352 128th Avenue
Holland, Michigan 49424

Attn: Mr. Brian Beach

MMW //)Lym/

Authorized for release hy:
7/11/2017 12:35:18 PM

Madonna Myers, Project Manager Il
(615)796-1870
madonna.myers@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:madonna.myers@testamericainc.com

Client: ERM-North Central Inc TestAmerica Job ID: 240-80732-1

Project/Site: Grand Haven BLP - CCR Monitoring
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Definitions/Glossary

Client: ERM-North Central Inc TestAmerica Job ID: 240-80732-1
Project/Site: Grand Haven BLP - CCR Monitoring

Qualifiers

Metals

Qualifier Qualifier Description

U Indicates the analyte was analyzed for but not detected.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

* LCS or LCSD is outside acceptance limits.

F1 MS and/or MSD Recovery is outside acceptance limits.

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not
applicable.

General Chemistry

Qualifier Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

o Listed under the "D" column to designate that the result is reported on a dry weight basis

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Canton
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Case Narrative

Client: ERM-North Central Inc TestAmerica Job ID: 240-80732-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-80732-1

Laboratory: TestAmerica Canton

Narrative

CASE NARRATIVE
Client: ERM-North Central Inc
Project: Grand Haven BLP - CCR Monitoring

Report Number: 240-80732-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

The 9315 Radium-226, 9320 Radium-228, and Ra226Ra228 Combined Radium-226 and Radium-228 analyses were performed at the
TestAmerica St. Louis Laboratory.

TestAmerica Canton attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the
application methods. TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results are reported on an "as received" basis unless otherwise indicated by the presence of a % solids value in the
method header.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 6/9/2017 9:30 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 2.3° C.

TOTAL RECOVERABLE METALS (ICP)

Samples MW-1 (240-80732-1), MW-2 (240-80732-2), MW-3 (240-80732-3) and MW-4 (240-80732-4) were analyzed for total recoverable
metals (ICP) in accordance with EPA SW-846 Method 6010C. The samples were prepared on 06/12/2017 and analyzed on 06/13/2017,
06/14/2017 and 06/15/2017.

Boron failed the recovery criteria low for the MS of sample MW-1MS (240-80732-1) in batch 240-283342.
Boron failed the recovery criteria high for the MSD of sample MW-1MSD (240-80732-1) in batch 240-283342.

Refer to the QC report for details.

TestAmerica Canton
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Case Narrative

Client: ERM-North Central Inc TestAmerica Job ID: 240-80732-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-80732-1 (Continued)

Laboratory: TestAmerica Canton (Continued)
Samples MW-1 (240-80732-1)[20X], MW-2 (240-80732-2)[10X], MW-3 (240-80732-3)[10X] and MW-4 (240-80732-4)[10X] required dilution
prior to analysis. The reporting limits have been adjusted accordingly.

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

TOTAL RECOVERABLE METALS (ICPMS)
Samples MW-1 (240-80732-1), MW-2 (240-80732-2), MW-3 (240-80732-3) and MW-4 (240-80732-4) were analyzed for total recoverable
metals (ICPMS) in accordance with EPA SW-846 Method 6020A. The samples were prepared on 06/12/2017 and analyzed on 06/15/2017.

Beryllium failed the recovery criteria high for LCS 240-282674/27-A. Refer to the QC report for details.

Beryllium and Lithium failed the recovery criteria high for the MS and MSD of sample MW-1 (240-80732-1) in batch 240-283213.

Refer to the QC report for details.

Method(s) 6020, 6020A: The laboratory control sample (LCS) and / or laboratory control sample duplicate (LCSD) for preparation batch
240-282674 and analytical batch 240-283213 recovered outside control limits for the following analytes: beryllium. These analytes were
biased high in the LCS and were below the requested reporting limit in the associated samples; therefore, the data have been
reported.MW-1 (240-80732-1), MW-2 (240-80732-2), MW-3 (240-80732-3) and MW-4 (240-80732-4)

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

TOTAL MERCURY

Samples MW-1 (240-80732-1), MW-2 (240-80732-2), MW-3 (240-80732-3) and MW-4 (240-80732-4) were analyzed for total mercury in
accordance with EPA SW-846 Methods 7470A. The samples were prepared on 06/12/2017 and analyzed on 06/13/2017.

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

TOTAL DISSOLVED SOLIDS
Samples MW-1 (240-80732-1), MW-2 (240-80732-2), MW-3 (240-80732-3) and MW-4 (240-80732-4) were analyzed for total dissolved
solids in accordance with SM 2540C. The samples were analyzed on 06/12/2017.

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

ANIONS
Samples MW-1 (240-80732-1), MW-2 (240-80732-2), MW-3 (240-80732-3) and MW-4 (240-80732-4) were analyzed for anions in
accordance with EPA SW-846 Method 9056A. The samples were analyzed on 06/17/2017.

Samples MW-1 (240-80732-1)[10X], MW-2 (240-80732-2)[5X], MW-3 (240-80732-3)[5X] and MW-4 (240-80732-4)[10X] required dilution
prior to analysis. The reporting limits have been adjusted accordingly.

Method(s) 9056A: The following sample was diluted due to the nature of the sample matrix: MW-2 (240-80732-2). Elevated reporting limits
(RLs) are provided.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
RADIUM-226

Samples MW-1 (240-80732-1), MW-2 (240-80732-2), MW-3 (240-80732-3) and MW-4 (240-80732-4) were analyzed for Radium-226 in
accordance with SW846 Method 9315. The samples were prepared on 06/14/2017 and analyzed on 07/07/2017.

Method(s) PrecSep-21: Radium 226 Prep Batch 160-313413

The following sample was reduced due to heavy amounts of sediment making sample murky and brown.

MW-2 (240-80732-2)

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

TestAmerica Canton
Page 5 of 37 7/11/2017



Case Narrative
Client: ERM-North Central Inc TestAmerica Job ID: 240-80732-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-80732-1 (Continued)
Laboratory: TestAmerica Canton (Continued)

RADIUM-228 (GFPC)
Samples MW-1 (240-80732-1), MW-2 (240-80732-2), MW-3 (240-80732-3) and MW-4 (240-80732-4) were analyzed for Radium-228
(GFPC) in accordance with SW846 Method 9320. The samples were prepared on 06/15/2017 and analyzed on 06/23/2017.

Method(s) PrecSep_0: Radium 228 Prep Batch 160-313637
The following sample was reduced due to heavy amounts of sediment making sample murky and brown.
MW-2 (240-80732-2)

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
COMBINED RADIUM 226 AND RADIUM 228

Samples MW-1 (240-80732-1), MW-2 (240-80732-2), MW-3 (240-80732-3) and MW-4 (240-80732-4) were analyzed for Combined Radium
226 and Radium 228 in accordance with Ra226_Ra228. The samples were analyzed on 07/07/2017.

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

TestAmerica Canton
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Method Summary

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-80732-1

Method Method Description Protocol Laboratory
6010C Metals (ICP) SW846 TAL CAN
6020A Metals (ICP/MS) SW846 TAL CAN
T470A Mercury (CVAA) SW846 TAL CAN
9056A Anions, lon Chromatography SW846 TAL CAN
SM 2540C Solids, Total Dissolved (TDS) SM TAL CAN
9315 Radium-226 (GFPC) SW846 TAL SL
9320 Radium-228 (GFPC) SW846 TAL SL
Ra226_Ra228 Combined Radium-226 and Radium-228 TAL-STL TAL SL

Protocol References:
SM = "Standard Methods For The Examination Of Water And Wastewater",
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.
TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:

TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-80732-1
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID Matrix Collected Received

240-80732-1 MW-1 Water 06/05/17 11:33 06/09/17 09:30
240-80732-2 MW-2 Water 06/05/17 12:41 06/09/17 09:30
240-80732-3 MW-3 Water 06/05/17 13:40 06/09/17 09:30
240-80732-4 MW-4 Water 06/05/17 14:29 06/09/17 09:30

TestAmerica Canton
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Detection Summary
Client: ERM-North Central Inc TestAmerica Job ID: 240-80732-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-80732-1
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 110000 4000 160 ug/L 20  6010C Total

Recoverable
Calcium 140000 5000 710 ug/L 1 6010C Total
Recoverable
Antimony 0.00064 J 0.0020 0.00057 mg/L 1 6020A Total
Recoverable
Arsenic 0.0011 J 0.0050 0.00075 mg/L 1 6020A Total
Recoverable
Barium 0.27 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cobalt 0.00053 J 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0025 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Lead 0.00057 J 0.0010 0.00045 mg/L 1 6020A Total
Recoverable
Lithium 2.5 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 190 1.0 0.28 mg/L 1 9056A Total/NA
Fluoride 18 0.50 0.24 mg/L 10 9056A Total/NA
Sulfate 430 10 3.5 mg/L 10 9056A Total/NA
Total Dissolved Solids 1900 20 16 mg/L 1 SM 2540C Total/NA

Client Sample ID: MW-2 Lab Sample ID: 240-80732-2
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 130000 2000 81 ug/L 10  6010C Total

Recoverable
Calcium 190000 5000 710 ug/L 1 6010C Total
Recoverable
Antimony 0.00068 J 0.0020 0.00057 mg/L 1 6020A Total
Recoverable
Arsenic 0.0070 0.0050 0.00075 mg/L 1 6020A Total
Recoverable
Barium 0.47 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Beryllium 0.00077 J* 0.0010 0.00031 mg/L 1 6020A Total
Recoverable
Cadmium 0.00025 J 0.0010 0.00021 mg/L 1 6020A Total
Recoverable
Cobalt 0.0087 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Chromium 0.060 0.0020 0.00098 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0069 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Lead 0.0057 0.0010 0.00045 mg/L 1 6020A Total
Recoverable
Selenium 0.0027 J 0.0050 0.00089 mg/L 1 6020A Total
Recoverable
Lithium 1.7 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 150 5.0 1.4 mg/L 5 9056A Total/NA
Fluoride 12 0.25 0.12 mg/L 5 9056A Total/NA
Total Dissolved Solids 2300 50 39 mg/L 1 SM 2540C Total/NA

This Detection Summary does not include radiochemical test results.

TestAmerica Canton
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Detection Summary
Client: ERM-North Central Inc TestAmerica Job ID: 240-80732-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 Lab Sample ID: 240-80732-3
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 5900 2000 81 ug/L 10  6010C Total

Recoverable
Calcium 590000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0027 J 0.0050 0.00075 mg/L 1 6020A Total
Recoverable
Barium 0.31 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cobalt 0.0016 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Chromium 0.0018 J 0.0020 0.00098 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0065 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Selenium 0.0012 J 0.0050 0.00089 mg/L 1 6020A Total
Recoverable
Lithium 0.076 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 450 5.0 1.4 mg/L 5 9056A Total/NA
Fluoride 1.7 0.25 0.12 mg/L 5 9056A Total/NA
Sulfate 990 5.0 1.7 mg/L 5 9056A Total/NA
Total Dissolved Solids 3600 50 39 mg/L 1 SM 2540C Total/NA

Client Sample ID: MW-4 Lab Sample ID: 240-80732-4
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 3900 2000 81 ug/L 10  6010C Total

Recoverable
Calcium 450000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0019 J 0.0050 0.00075 mg/L 1 6020A Total
Recoverable
Barium 0.16 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cobalt 0.00040 J 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Chromium 0.0021 0.0020 0.00098 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0012 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Lithium 0.049 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 360 10 2.8 mg/L 10 9056A Total/NA
Fluoride 1.4 0.050 0.024 mg/L 1 9056A Total/NA
Sulfate 880 10 3.5 mg/L 10 9056A Total/NA
Total Dissolved Solids 2400 40 31 mg/L 1 SM 2540C Total/NA

This Detection Summary does not include radiochemical test results.

TestAmerica Canton
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-80732-1

Client Sample ID: MW-1
Date Collected: 06/05/17 11:33
Date Received: 06/09/17 09:30

Lab Sample ID: 240-80732-1
Matrix: Water

Method: 6010C - Metals (ICP) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 110000 4000 160 ug/L ~ 06/12/17 10:54 06/15/17 14:33 20
Calcium 140000 5000 710 ug/L 06/12/17 10:54 06/13/17 15:00 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.00064 J 0.0020 0.00057 mg/L ~ 06/12/17 10:54 06/15/17 00:22 1
Arsenic 0.0011 J 0.0050 0.00075 mg/L 06/12/17 10:54 06/15/17 15:58 1
Barium 0.27 0.0050 0.0022 mg/L 06/12/17 10:54 06/15/17 00:22 1
Beryllium 0.0010 UF1~* 0.0010 0.00031 mg/L 06/12/17 10:54 06/15/17 00:22 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 06/12/17 10:54 06/15/17 00:22 1
Cobalt 0.00053 J 0.0010 0.00019 mg/L 06/12/17 10:54 06/15/17 15:58 1
Chromium 0.0020 U 0.0020 0.00098 mg/L 06/12/17 10:54 06/15/17 00:22 1
Molybdenum 0.0025 J 0.010 0.0011 mg/L 06/12/17 10:54 06/15/17 00:22 1
Lead 0.00057 J 0.0010 0.00045 mg/L 06/12/17 10:54 06/15/17 00:22 1
Selenium 0.0050 U 0.0050 0.00089 mg/L 06/12/17 10:54 06/15/17 00:22 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 06/12/17 10:54 06/15/17 00:22 1
Lithium 25 0.0080 0.0017 mg/L 06/12/17 10:54 06/15/17 00:22 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 06/12/17 14:00 06/13/17 17:55 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 190 1.0 0.28 mg/L B 06/17/17 02:05 1
Fluoride 18 0.50 0.24 mg/L 06/17/17 02:25 10
Sulfate 430 10 3.5 mg/lL 06/17/17 02:25 10
Total Dissolved Solids 1900 20 16 mg/L 06/12/17 08:58 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.0243 U 0.0490 0.0490 1.00 0.0888 pCi/lL 06/14/17 14:57 07/07/17 05:25 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.3 40-110 06/14/17 14:57 07/07/17 05:25 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.0547 U 0.217 0.217 1.00 0.378 pCi/L 06/15/17 13:05 06/23/17 11:10 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.3 40-110 06/15/17 13:05 06/23/17 11:10 1
Y Carrier 86.7 40-110 06/15/17 13:05 06/23/17 11:10 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-80732-1

Client Sample ID: MW-1
Date Collected: 06/05/17 11:33
Date Received: 06/09/17 09:30

Lab Sample ID: 240-80732-1

Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.0790 U 0.222 0.222 5.00 0.378 pCi/lL 07/07/17 17:22 1

+228
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-80732-1

Client Sample ID: MW-2
Date Collected: 06/05/17 12:41
Date Received: 06/09/17 09:30

Lab Sample ID: 240-80732-2
Matrix: Water

Method: 6010C - Metals (ICP) - Total Recoverable

Page 13 of 37

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 130000 2000 81 ug/L ~ 06/12/17 10:54 06/14/17 20:04 10
Calcium 190000 5000 710 ug/L 06/12/17 10:54 06/13/17 15:30 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.00068 J 0.0020 0.00057 mg/L ~ 06/12/17 10:54 06/15/17 00:43 1
Arsenic 0.0070 0.0050 0.00075 mg/L 06/12/17 10:54 06/15/17 16:19 1
Barium 0.47 0.0050 0.0022 mg/L 06/12/17 10:54 06/15/17 00:43 1
Beryllium 0.00077 J* 0.0010 0.00031 mg/L 06/12/17 10:54 06/15/17 00:43 1
Cadmium 0.00025 J 0.0010 0.00021 mg/L 06/12/17 10:54 06/15/17 00:43 1
Cobalt 0.0087 0.0010 0.00019 mg/L 06/12/17 10:54 06/15/17 16:19 1
Chromium 0.060 0.0020 0.00098 mg/L 06/12/17 10:54 06/15/17 00:43 1
Molybdenum 0.0069 J 0.010 0.0011 mg/L 06/12/17 10:54 06/15/17 00:43 1
Lead 0.0057 0.0010 0.00045 mg/L 06/12/17 10:54 06/15/17 00:43 1
Selenium 0.0027 J 0.0050 0.00089 mg/L 06/12/17 10:54 06/15/17 00:43 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 06/12/17 10:54 06/15/17 00:43 1
Lithium 1.7 0.0080 0.0017 mg/L 06/12/17 10:54 06/15/17 00:43 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 06/12/17 14:00 06/13/17 18:02 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 150 5.0 1.4 mg/L B 06/17/17 02:45 5
Fluoride 12 0.25 0.12 mg/L 06/17/17 02:45 5
Sulfate 5.0 U 5.0 1.7 mg/L 06/17/17 02:45 5
Total Dissolved Solids 2300 50 39 mg/L 06/12/17 08:58 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.661 0.206 0.215 1.00 0.176 pCi/lL 06/14/17 14:57 07/07/17 05:25 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 91.2 40-110 06/14/17 14:57 07/07/17 05:25 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 1.22 0.545 0.556 1.00 0.777 pCilL 06/15/17 13:05 06/23/17 11:10 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 91.2 40-110 06/15/17 13:05 06/23/17 11:10 1
Y Carrier 81.5 40-110 06/15/17 13:05 06/23/17 11:10 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-80732-1

Client Sample ID: MW-2
Date Collected: 06/05/17 12:41
Date Received: 06/09/17 09:30

Lab Sample ID: 240-80732-2
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 1.89 0.582 0.596 5.00 0.777 pCi/lL 07/07/17 17:22 1

226 + 228
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-80732-1

Client Sample ID: MW-3
Date Collected: 06/05/17 13:40

Lab Sample ID: 240-80732-3
Matrix: Water

Date Received: 06/09/17 09:30

Method: 6010C - Metals (ICP) - Total Recoverable

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 5900 2000 81 ug/L ~ 06/12/17 10:54 06/14/17 20:09 10
Calcium 590000 5000 710 ug/L 06/12/17 10:54 06/13/17 15:34 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ~ 06/12/17 10:54 06/15/17 00:47 1
Arsenic 0.0027 J 0.0050 0.00075 mg/L 06/12/17 10:54 06/15/17 16:23 1
Barium 0.31 0.0050 0.0022 mg/L 06/12/17 10:54 06/15/17 00:47 1
Beryllium 0.0010 U* 0.0010 0.00031 mg/L 06/12/17 10:54 06/15/17 00:47 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 06/12/17 10:54 06/15/17 00:47 1
Cobalt 0.0016 0.0010 0.00019 mg/L 06/12/17 10:54 06/15/17 16:23 1
Chromium 0.0018 J 0.0020 0.00098 mg/L 06/12/17 10:54 06/15/17 00:47 1
Molybdenum 0.0065 J 0.010 0.0011 mg/L 06/12/17 10:54 06/15/17 00:47 1
Lead 0.0010 U 0.0010 0.00045 mg/L 06/12/17 10:54 06/15/17 00:47 1
Selenium 0.0012 J 0.0050 0.00089 mg/L 06/12/17 10:54 06/15/17 00:47 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 06/12/17 10:54 06/15/17 00:47 1
Lithium 0.076 0.0080 0.0017 mg/L 06/12/17 10:54 06/15/17 00:47 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 06/12/17 14:00 06/13/17 18:04 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 450 5.0 1.4 mg/L B 06/17/17 04:06 5
Fluoride 1.7 0.25 0.12 mg/L 06/17/17 04:06 5
Sulfate 990 5.0 1.7 mg/L 06/17/17 04:06 5
Total Dissolved Solids 3600 50 39 mg/L 06/12/17 08:58 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.275 0.0902 0.0936 1.00 0.0769 pCi/lL 06/14/17 14:57 07/07/17 05:25 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 98.2 40-110 06/14/17 14:57 07/07/17 05:25 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.227 U 0.201 0.203 1.00 0.323 pCi/lL 06/15/17 13:05 06/23/17 11:10 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 98.2 40-110 06/15/17 13:05 06/23/17 11:10 1
Y Carrier 93.1 40-110 06/15/17 13:05 06/23/17 11:10 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-80732-1

Client Sample ID: MW-3
Date Collected: 06/05/17 13:40
Date Received: 06/09/17 09:30

Lab Sample ID: 240-80732-3
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.502 0.221 0.223 5.00 0.323 pCi/lL 07/07/17 17:22 1

226 + 228
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample Results

TestAmerica Job ID: 240-80732-1

Client Sample ID: MW-4
Date Collected: 06/05/17 14:29
Date Received: 06/09/17 09:30

Lab Sample ID: 240-80732-4
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable
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Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 3900 2000 81 ug/L ~ 06/12/17 10:54 06/14/17 20:13 10
Calcium 450000 5000 710 ug/L 06/12/17 10:54 06/13/17 15:39 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ~ 06/12/17 10:54 06/15/17 00:51 1
Arsenic 0.0019 J 0.0050 0.00075 mg/L 06/12/17 10:54 06/15/17 16:35 1
Barium 0.16 0.0050 0.0022 mg/L 06/12/17 10:54 06/15/17 00:51 1
Beryllium 0.0010 U* 0.0010 0.00031 mg/L 06/12/17 10:54 06/15/17 00:51 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 06/12/17 10:54 06/15/17 00:51 1
Cobalt 0.00040 J 0.0010 0.00019 mg/L 06/12/17 10:54 06/15/17 16:35 1
Chromium 0.0021 0.0020 0.00098 mg/L 06/12/17 10:54 06/15/17 00:51 1
Molybdenum 0.0012 J 0.010 0.0011 mg/L 06/12/17 10:54 06/15/17 00:51 1
Lead 0.0010 U 0.0010 0.00045 mg/L 06/12/17 10:54 06/15/17 00:51 1
Selenium 0.0050 U 0.0050 0.00089 mg/L 06/12/17 10:54 06/15/17 00:51 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 06/12/17 10:54 06/15/17 00:51 1
Lithium 0.049 0.0080 0.0017 mg/L 06/12/17 10:54 06/15/17 00:51 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 06/12/17 14:00 06/13/17 18:10 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 360 10 2.8 mg/L - 06/17/17 05:06 10
Fluoride 1.4 0.050 0.024 mg/L 06/17/17 04:46 1
Sulfate 880 10 3.5 mg/L 06/17/17 05:06 10
Total Dissolved Solids 2400 40 31 mg/L 06/12/17 08:58 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.141 0.0758 0.0768 1.00 0.0952 pCi/lL 06/14/17 14:57 07/07/17 05:25 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.6 40-110 06/14/17 14:57 07/07/17 05:25 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.201 U 0.188 0.189 1.00 0.303 pCi/L 06/15/17 13:05 06/23/17 11:11 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.6 40-110 06/15/17 13:05 06/23/17 11:11 1
Y Carrier 90.1 40-110 06/15/17 13:05 06/23/17 11:11 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-80732-1

Client Sample ID: MW-4
Date Collected: 06/05/17 14:29
Date Received: 06/09/17 09:30

Lab Sample ID: 240-80732-4
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.342 0.203 0.204 5.00 0.303 pCi/lL 07/07/17 17:22 1

226 + 228
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Tracer/Carrier Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-80732-1
Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9315 - Radium-226 (GFPC)

Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba
Lab Sample ID Client Sample ID (40-110)
240-80732-1 MW-1 97.3
240-80732-2 MW-2 91.2
240-80732-3 MW-3 98.2
240-80732-4 MW-4 97.6
LCS 160-313413/2-A Lab Control Sample 94.7
MB 160-313413/1-A Method Blank 93.2
Tracer/Carrier Legend ﬂ
Ba = Ba Carrier
Method: 9320 - Radium-228 (GFPC)
Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba Y
Lab Sample ID Client Sample ID (40-110)  (40-110)
240-80732-1 MW-1 97.3 86.7
240-80732-2 MW-2 91.2 81.5
240-80732-3 MW-3 98.2 93.1
240-80732-4 MW-4 97.6 90.1
LCS 160-313637/2-A Lab Control Sample 94.7 87.5
MB 160-313637/1-A Method Blank 93.2 91.2

Tracer/Carrier Legend
Ba = Ba Carrier
Y =Y Carrier

TestAmerica Canton
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-80732-1

Method: 6010C - Metals (ICP)
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Lab Sample ID: MB 240-282674/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283002 Prep Batch: 282674
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Calcium 5000 U 5000 710 uglL ~ 06/12/17 10:54 06/13/17 14:52 1
Lab Sample ID: MB 240-282674/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283083 Prep Batch: 282674
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 200 U 200 8.1 ug/L ~ 06/12/17 10:54 06/14/17 19:31 1
Lab Sample ID: LCS 240-282674/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283002 Prep Batch: 282674
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Calcium 50000 53500 ug/L 107  80-120
Lab Sample ID: LCS 240-282674/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283083 Prep Batch: 282674
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Boron 1000 1120 ug/L 112 80-120
Lab Sample ID: 240-80732-1 MS Client Sample ID: MW-1
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283002 Prep Batch: 282674
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Calcium 140000 50000 183000 ug/L a 91  75.125
Lab Sample ID: 240-80732-1 MS Client Sample ID: MW-1
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283342 Prep Batch: 282674
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Boron 110000 1000 109000 4 ug/L 27  75.125
Lab Sample ID: 240-80732-1 MSD Client Sample ID: MW-1
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283002 Prep Batch: 282674
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Calcium 140000 50000 189000 ug/L 103  75.125 3 20
Lab Sample ID: 240-80732-1 MSD Client Sample ID: MW-1
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283342 Prep Batch: 282674
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Boron 110000 1000 111000 4 ug/L - 168  75.125 2 20
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QC Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-80732-1

Method: 6020A - Metals (ICP/MS)

Lab Sample ID: MB 240-282674/1-A
Matrix: Water
Analysis Batch: 283213

Client Sample ID: Method Blank
Prep Type: Total Recoverable
Prep Batch: 282674

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ~ 06/12/17 10:54 06/15/17 00:14 1
Barium 0.0050 U 0.0050 0.0022 mg/L 06/12/17 10:54 06/15/17 00:14 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 06/12/17 10:54 06/15/17 00:14 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 06/12/17 10:54 06/15/17 00:14 1
Chromium 0.0020 U 0.0020 0.00098 mg/L 06/12/17 10:54 06/15/17 00:14 1
Molybdenum 0.010 U 0.010 0.0011 mg/L 06/12/17 10:54 06/15/17 00:14 1
Lead 0.0010 U 0.0010 0.00045 mg/L 06/12/17 10:54 06/15/17 00:14 1
Selenium 0.0050 U 0.0050 0.00089 mg/L 06/12/17 10:54 06/15/17 00:14 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 06/12/17 10:54 06/15/17 00:14 1
Lithium 0.0080 U 0.0080 0.0017 mg/L 06/12/17 10:54 06/15/17 00:14 1
Lab Sample ID: MB 240-282674/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283389 Prep Batch: 282674
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Arsenic 0.0050 U 0.0050 0.00075 mg/L ~ 06/12/17 10:54 06/15/17 15:49 1
Cobalt 0.0010 U 0.0010 0.00019 mg/L 06/12/17 10:54 06/15/17 15:49 1
Lab Sample ID: LCS 240-282674/27-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283213 Prep Batch: 282674
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Antimony 0.100 0.106 mg/L o 106 80-120
Barium 1.00 1.05 mg/L 105 80-120
Beryllium 1.00 121 * mg/L 121 80-120
Cadmium 1.00 1.03 mg/L 103  80-120
Chromium 1.00 1.01 mg/L 101 80-120
Molybdenum 0.100 0.0988 mg/L 99 80-120
Lead 1.00 1.07 mg/L 107  80-120
Selenium 1.00 0.971 mg/L 97 80-120
Thallium 0.250 0.260 mg/L 104  80-120
Lithium 0.100 0.117 mg/L 117 80-120
Lab Sample ID: LCS 240-282674/27-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283389 Prep Batch: 282674
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Arsenic 1.00 1.05 mg/L o 105 80-120
Cobalt 1.00 1.12 mg/L 112 80-120
Lab Sample ID: 240-80732-1 MS Client Sample ID: MW-1
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283213 Prep Batch: 282674
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Antimony 0.00064 J 0.100 0.107 mg/L o 107 75-125
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

QC Sample Results

TestAmerica Job ID: 240-80732-1

Method: 6020A - Metals (ICP/MS) (Continued)

Lab Sample ID: 240-80732-1 MS
Matrix: Water
Analysis Batch: 283213

Client Sample ID: MW-1
Prep Type: Total Recoverable
Prep Batch: 282674

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Barium 0.27 1.00 1.32 mg/L a 105 75-125
Beryllium 0.0010 UF1* 1.00 1.35 F1 mg/L 135 75-125
Cadmium 0.0010 U 1.00 0.956 mg/L 96 75-125
Chromium 0.0020 U 1.00 0.998 mg/L 100 75-125
Molybdenum 0.0025 J 0.100 0.108 mg/L 106 75-125
Lead 0.00057 J 1.00 1.00 mg/L 100 75-125
Selenium 0.0050 U 1.00 0.836 mg/L 84 75-125
Thallium 0.0010 U 0.250 0.247 mg/L 99 75-125
Lithium 2.5 0.100 2.68 4 mg/L 221 75-125
Lab Sample ID: 240-80732-1 MS Client Sample ID: MW-1
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283389 Prep Batch: 282674
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Arsenic 0.0011 J 1.00 0.991 mg/L o 99 75-125
Cobalt 0.00053 J 1.00 1.03 mg/L 103 75-125
Lab Sample ID: 240-80732-1 MSD Client Sample ID: MW-1
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283213 Prep Batch: 282674
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Antimony 0.00064 J 0.100 0.108 mg/L a 107 75-125 0 20
Barium 0.27 1.00 1.32 mg/L 105 75-125 0 20
Beryllium 0.0010 UF1* 1.00 1.33 F1 mg/L 133 75-125 2 20
Cadmium 0.0010 U 1.00 0.956 mg/L 96 75-125 0 20
Chromium 0.0020 U 1.00 0.998 mg/L 100 75-125 0 20
Molybdenum 0.0025 J 0.100 0.106 mg/L 104 75-125 2 20
Lead 0.00057 J 1.00 0.987 mg/L 99 75-125 2 20
Selenium 0.0050 U 1.00 0.833 mg/L 83 75-125 0 20
Thallium 0.0010 U 0.250 0.241 mg/L 96 75-125 3 20
Lithium 2.5 0.100 259 4 mg/L 129 75-125 4 20
Lab Sample ID: 240-80732-1 MSD Client Sample ID: MW-1
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283389 Prep Batch: 282674
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Arsenic 0.0011 J 1.00 0.977 mg/L o 98 75-125 1 20
Cobalt 0.00053 J 1.00 1.02 mg/L 102 75-125 1 20
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-80732-1

Method: 7470A - Mercury (CVAA)

7Lab Sample ID: MB 240-282678/1-A
Matrix: Water
Analysis Batch: 283042

Client Sample ID: Method Blank

Prep Type: Total/NA
Prep Batch: 282678
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MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 06/12/17 14:00 06/13/17 17:51 1
Lab Sample ID: LCS 240-282678/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 283042 Prep Batch: 282678
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 0.00500 0.00496 mg/L o 99 80-120
Lab Sample ID: 240-80732-1 MS Client Sample ID: MW-1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 283042 Prep Batch: 282678

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Mercury 0.00020 U 0.00100 0.00109 mg/L 109  80-120
Lab Sample ID: 240-80732-1 MSD Client Sample ID: MW-1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 283042 Prep Batch: 282678

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Mercury 0.00020 U 0.00100 0.00101 mg/L a 101 80-120 8 20

Method: 9056A - Anions, lon Chromatography
Lab Sample ID: MB 240-283519/27 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 283519
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 10 U 1.0 0.28 mg/L B 06/17/17 00:04 1
Fluoride 0.050 U 0.050 0.024 mg/L 06/17/17 00:04 1
Sulfate 10 U 1.0 0.35 mg/L 06/17/17 00:04 1
Lab Sample ID: LCS 240-283519/28 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 283519
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 50.0 51.7 mg/L o 103 90-110
Fluoride 2.50 2.67 mg/L 107 90-110
Sulfate 50.0 52.0 mg/L 104 90-110
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-80732-1

Method: SM 2540C - Solids, Total Dissolved (TDS)

7Lab Sample ID: MB 240-282649/1

Matrix: Water
Analysis Batch: 282649

Client Sample ID: Method Blank
Prep Type: Total/NA

MB MB
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Total Dissolved Solids 10 U 10 7.8 mg/L 06/12/17 08:58 1
Lab Sample ID: LCS 240-282649/2 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 282649
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Total Dissolved Solids 242 248 mg/L o 102 80-120
Lab Sample ID: 240-80732-1 DU Client Sample ID: MW-1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 282649

Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
Total Dissolved Solids 1900 1910 mg/L a 0.3 20

Method: 9315 - Radium-226 (GFPC)
Lab Sample ID: MB 160-313413/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 316538 Prep Batch: 313413
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.03826 U 0.0456 0.0457 1.00 0.0735 pCi/lL 06/14/17 14:57 07/07/17 05:24 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 93.2 40-110 06/14/17 14:57 07/07/17 05:24 1
Lab Sample ID: LCS 160-313413/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 316538 Prep Batch: 313413
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.4 10.97 1.12 1.00  0.0785 pCi/L 97  68-137 -
LCS LCS
Carrier %Yield Qualifier Limits
94.7 40-110

Ba Carrier
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

QC Sample Results

TestAmerica Job ID: 240-80732-1

Method: 9320 - Radium-228 (GFPC)

Lab Sample ID: MB 160-313637/1-A
Matrix: Water
Analysis Batch: 314986

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 313637
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Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 -0.06176 U 0.190 0.190 1.00 0.353 pCilL 06/15/17 13:05 06/23/17 11:10 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 93.2 40-110 06/15/17 13:05 06/23/17 11:10 1
Y Carrier 91.2 40-110 06/15/17 13:05 06/23/17 11:10 1
Lab Sample ID: LCS 160-313637/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 314986 Prep Batch: 313637
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 13.3 16.00 1.69 1.00 0.376 pCi/lL 121 56 - 140
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 94.7 40-110
Y Carrier 87.5 40-110
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

QC Association Summary

TestAmerica Job ID: 240-80732-1

Metals
Prep Batch: 282674
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-80732-1 MW-1 Total Recoverable  Water 3005A
240-80732-2 MW-2 Total Recoverable  Water 3005A
240-80732-3 MW-3 Total Recoverable  Water 3005A
240-80732-4 MW-4 Total Recoverable  Water 3005A
MB 240-282674/1-A Method Blank Total Recoverable  Water 3005A
LCS 240-282674/27-A Lab Control Sample Total Recoverable  Water 3005A
LCS 240-282674/2-A Lab Control Sample Total Recoverable ~ Water 3005A
240-80732-1 MS MW-1 Total Recoverable  Water 3005A
240-80732-1 MS MW-1 Total Recoverable  Water 3005A
240-80732-1 MSD MW-1 Total Recoverable  Water 3005A
240-80732-1 MSD MW-1 Total Recoverable  Water 3005A
Prep Batch: 282678
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-80732-1 MW-1 Total/NA Water 7470A
240-80732-2 MW-2 Total/NA Water 7470A
240-80732-3 MW-3 Total/NA Water 7470A
240-80732-4 MW-4 Total/NA Water 7470A
MB 240-282678/1-A Method Blank Total/NA Water 7470A
LCS 240-282678/2-A Lab Control Sample Total/NA Water 7470A
240-80732-1 MS MW-1 Total/NA Water 7470A
240-80732-1 MSD MW-1 Total/NA Water 7470A
Analysis Batch: 283002
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-80732-1 MW-1 Total Recoverable ~ Water 6010C 282674
240-80732-2 MW-2 Total Recoverable  Water 6010C 282674
240-80732-3 MW-3 Total Recoverable  Water 6010C 282674
240-80732-4 MW-4 Total Recoverable  Water 6010C 282674
MB 240-282674/1-A Method Blank Total Recoverable ~ Water 6010C 282674
LCS 240-282674/2-A Lab Control Sample Total Recoverable ~ Water 6010C 282674
240-80732-1 MS MW-1 Total Recoverable  Water 6010C 282674
240-80732-1 MSD MW-1 Total Recoverable  Water 6010C 282674
Analysis Batch: 283042
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-80732-1 MW-1 Total/NA Water 7470A 282678
240-80732-2 MW-2 Total/NA Water 7470A 282678
240-80732-3 MW-3 Total/NA Water 7470A 282678
240-80732-4 MW-4 Total/NA Water 7470A 282678
MB 240-282678/1-A Method Blank Total/NA Water 7470A 282678
LCS 240-282678/2-A Lab Control Sample Total/NA Water 7470A 282678
240-80732-1 MS MW-1 Total/NA Water T7470A 282678
240-80732-1 MSD MW-1 Total/NA Water T7470A 282678
Analysis Batch: 283083
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-80732-2 MW-2 Total Recoverable  Water 6010C 282674
240-80732-3 MW-3 Total Recoverable  Water 6010C 282674
240-80732-4 MW-4 Total Recoverable  Water 6010C 282674
MB 240-282674/1-A Method Blank Total Recoverable  Water 6010C 282674
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QC Association Summary
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-80732-1

Metals (Continued)
Analysis Batch: 283083 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
LCS 240-282674/2-A Lab Control Sample Total Recoverable ~ Water 6010C 282674
Analysis Batch: 283213
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-80732-1 MW-1 Total Recoverable  Water 6020A 282674
240-80732-2 MW-2 Total Recoverable  Water 6020A 282674
240-80732-3 MW-3 Total Recoverable  Water 6020A 282674
240-80732-4 MW-4 Total Recoverable  Water 6020A 282674
MB 240-282674/1-A Method Blank Total Recoverable  Water 6020A 282674
LCS 240-282674/27-A Lab Control Sample Total Recoverable ~ Water 6020A 282674
240-80732-1 MS MW-1 Total Recoverable  Water 6020A 282674
240-80732-1 MSD MW-1 Total Recoverable  Water 6020A 282674
Analysis Batch: 283342
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-80732-1 MW-1 Total Recoverable  Water 6010C 282674
240-80732-1 MS MW-1 Total Recoverable ~ Water 6010C 282674
240-80732-1 MSD MW-1 Total Recoverable ~ Water 6010C 282674
Analysis Batch: 283389
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-80732-1 MW-1 Total Recoverable  Water 6020A 282674
240-80732-2 MW-2 Total Recoverable  Water 6020A 282674
240-80732-3 MW-3 Total Recoverable  Water 6020A 282674
240-80732-4 MW-4 Total Recoverable  Water 6020A 282674
MB 240-282674/1-A Method Blank Total Recoverable  Water 6020A 282674
LCS 240-282674/27-A Lab Control Sample Total Recoverable ~ Water 6020A 282674
240-80732-1 MS MW-1 Total Recoverable  Water 6020A 282674
240-80732-1 MSD MW-1 Total Recoverable  Water 6020A 282674
General Chemistry
Analysis Batch: 282649
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-80732-1 MW-1 Total/NA Water SM 2540C
240-80732-2 MW-2 Total/NA Water SM 2540C
240-80732-3 MW-3 Total/NA Water SM 2540C
240-80732-4 MW-4 Total/NA Water SM 2540C
MB 240-282649/1 Method Blank Total/NA Water SM 2540C
LCS 240-282649/2 Lab Control Sample Total/NA Water SM 2540C
240-80732-1 DU MW-1 Total/NA Water SM 2540C
Analysis Batch: 283519
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-80732-1 MW-1 Total/NA Water 9056A
240-80732-1 MW-1 Total/NA Water 9056A
240-80732-2 MW-2 Total/NA Water 9056A
240-80732-3 MW-3 Total/NA Water 9056A
240-80732-4 MW-4 Total/NA Water 9056A
240-80732-4 MW-4 Total/NA Water 9056A
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QC Association Summary
Client: ERM-North Central Inc TestAmerica Job ID: 240-80732-1
Project/Site: Grand Haven BLP - CCR Monitoring

General Chemistry (Continued)
Analysis Batch: 283519 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
MB 240-283519/27 Method Blank Total/NA Water 9056A
LCS 240-283519/28 Lab Control Sample Total/NA Water 9056A
Rad
Prep Batch: 313413
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-80732-1 MW-1 Total/NA Water PrecSep-21
240-80732-2 MW-2 Total/NA Water PrecSep-21
240-80732-3 MW-3 Total/NA Water PrecSep-21
240-80732-4 MW-4 Total/NA Water PrecSep-21
MB 160-313413/1-A Method Blank Total/NA Water PrecSep-21
LCS 160-313413/2-A Lab Control Sample Total/NA Water PrecSep-21

Prep Batch: 313637

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-80732-1 MW-1 Total/NA Water PrecSep_0
240-80732-2 MW-2 Total/NA Water PrecSep_0
240-80732-3 MW-3 Total/NA Water PrecSep_0
240-80732-4 MW-4 Total/NA Water PrecSep_0
MB 160-313637/1-A Method Blank Total/NA Water PrecSep_0
LCS 160-313637/2-A Lab Control Sample Total/NA Water PrecSep_0

TestAmerica Canton
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Chronicle

TestAmerica Job ID: 240-80732-1

Client Sample ID: MW-1
Date Collected: 06/05/17 11:33
Date Received: 06/09/17 09:30

Lab Sample ID: 240-80732-1

Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 283002 06/13/17 15:00 RKT TAL CAN
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6010C 20 283342 06/15/17 14:33 RKT TAL CAN
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 283213 06/15/17 00:22 AS1 TAL CAN
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 283389 06/15/17 15:58 AS1 TAL CAN
Total/NA Prep T470A 282678 06/12/17 14:00 AJC TAL CAN
Total/NA Analysis T470A 1 283042 06/13/17 17:55 DTN TAL CAN
Total/NA Analysis 9056A 1 283519 06/17/17 02:05 LKG TAL CAN
Total/NA Analysis 9056A 10 283519 06/17/17 02:25 LKG TAL CAN
Total/NA Analysis SM 2540C 1 282649 06/12/17 08:58 MM TAL CAN
Total/NA Prep PrecSep-21 313413 06/14/17 14:57 MBC TAL SL
Total/NA Analysis 9315 1 316538 07/07/17 05:25 ALD TAL SL
Total/NA Prep PrecSep_0 313637 06/15/17 13:05 LDE TAL SL
Total/NA Analysis 9320 1 314986 06/23/17 11:10 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 316603 07/07/17 17:22 RTM TAL SL
Client Sample ID: MW-2 Lab Sample ID: 240-80732-2
Date Collected: 06/05/17 12:41 Matrix: Water
Date Received: 06/09/17 09:30
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 283002 06/13/17 15:30 RKT TAL CAN
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6010C 10 283083 06/14/17 20:04 RKT TAL CAN
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 283213 06/15/17 00:43 AS1 TAL CAN
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 283389 06/15/17 16:19 AS1 TAL CAN
Total/NA Prep T7470A 282678 06/12/17 14:00 AJC TAL CAN
Total/NA Analysis T7470A 1 283042 06/13/17 18:02 DTN TAL CAN
Total/NA Analysis 9056A 5 283519 06/17/17 02:45 LKG TAL CAN
Total/NA Analysis SM 2540C 1 282649 06/12/17 08:58 MM TAL CAN
Total/NA Prep PrecSep-21 313413 06/14/17 14:57 MBC TAL SL
Total/NA Analysis 9315 1 316538 07/07/17 05:25 ALD TAL SL
Total/NA Prep PrecSep_0 313637 06/15/17 13:05 LDE TAL SL
Total/NA Analysis 9320 1 314986 06/23/17 11:10 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 316603 07/07/17 17:22 RTM TAL SL
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Chronicle

TestAmerica Job ID: 240-80732-1

Client Sample ID: MW-3
Date Collected: 06/05/17 13:40

Lab Sample ID: 240-80732-3

Matrix: Water

Date Received: 06/09/17 09:30

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 283002 06/13/17 15:34 RKT TAL CAN
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6010C 10 283083 06/14/17 20:09 RKT TAL CAN
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 283213 06/15/17 00:47 AS1 TAL CAN
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 283389 06/15/17 16:23 AS1 TAL CAN
Total/NA Prep T470A 282678 06/12/17 14:00 AJC TAL CAN
Total/NA Analysis T470A 1 283042 06/13/17 18:04 DTN TAL CAN
Total/NA Analysis 9056A 5 283519 06/17/17 04:06 LKG TAL CAN
Total/NA Analysis SM 2540C 1 282649 06/12/17 08:58 MM TAL CAN
Total/NA Prep PrecSep-21 313413 06/14/17 14:57 MBC TAL SL
Total/NA Analysis 9315 1 316538 07/07/17 05:25 ALD TAL SL
Total/NA Prep PrecSep_0 313637 06/15/17 13:05 LDE TAL SL
Total/NA Analysis 9320 1 314986 06/23/17 11:10 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 316603 07/07/17 17:22 RTM TAL SL
Client Sample ID: MW-4 Lab Sample ID: 240-80732-4
Date Collected: 06/05/17 14:29 Matrix: Water
Date Received: 06/09/17 09:30
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 283002 06/13/17 15:39 RKT TAL CAN
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6010C 10 283083 06/14/17 20:13 RKT TAL CAN
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 283213 06/15/17 00:51 AS1 TAL CAN
Total Recoverable  Prep 3005A 282674 06/12/17 10:54 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 283389 06/15/17 16:35 AS1 TAL CAN
Total/NA Prep T470A 282678 06/12/17 14:00 AJC TAL CAN
Total/NA Analysis T470A 1 283042 06/13/17 18:10 DTN TAL CAN
Total/NA Analysis 9056A 1 283519 06/17/17 04:46 LKG TAL CAN
Total/NA Analysis 9056A 10 283519 06/17/17 05:06 LKG TAL CAN
Total/NA Analysis SM 2540C 1 282649 06/12/17 08:58 MM TAL CAN
Total/NA Prep PrecSep-21 313413 06/14/17 14:57 MBC TAL SL
Total/NA Analysis 9315 1 316538 07/07/17 05:25 ALD TAL SL
Total/NA Prep PrecSep_0 313637 06/15/17 13:05 LDE TAL SL
Total/NA Analysis 9320 1 314986 06/23/17 11:11 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 316603 07/07/17 17:22 RTM TAL SL
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Lab Chronicle
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Laboratory References:
TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Accreditation/Certification Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-80732-1
Project/Site: Grand Haven BLP - CCR Monitoring

Laboratory: TestAmerica Canton

The accreditations/certifications listed below are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
Virginia NELAP 3 460175 09-14-17 *
West Virginia DEP State Program 3 210 12-31-17

Laboratory: TestAmerica St. Louis
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number  Expiration Date

Virginia NELAP 3 460230 06-14-18
The following analytes are included in this report, but are not accredited/certified under this accreditation/certification:
Analysis Method Prep Method Matrix Analyte
9315 PrecSep-21 Water Radium-226
The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:
Analysis Method Prep Method Matrix Analyte
Ra226_Ra228 Water Combined Radium 226 + 228

West Virginia DEP State Program 3 381 08-31-17 *

The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:

Analysis Method Prep Method Matrix Analyte
Ra226_Ra228 Water Combined Radium 226 + 228

* Accreditation/Certification renewal pending - accreditation/certification considered valid.

TestAmerica Canton
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TestAmerica Canton
4101 Shuffel Street NW

North Canton, OH 44720
Phone (330) 497-93096 Fax (330) 497-0772

28| =53

CAMBR]DGE Chain of Custody Record

24050

CAMBRIDGE

TestAmerica

e
e T o) O USamoier. Lot P E~2 15) COC No.
Client Information £ Finleu Myers, Madonna 240-41875-17977.1
Chienl Contact Phargs e L E-Mail Page
|Mr. Brian Beach wHha S0l REHoS madonna myers@testamericainc.com Page 1 of 1
(Company. Job #
ERM-North Central Inc Analysis Requested _
Address Due Date Requested: IPmemlion Codes:
3352 128th Avenue A-HCL M - Hexane
City: TAT Requested (days): B - NalH M- None
Haolland C - Zn Acalate O - AsNaD2
State, Zip D - Nitnc Acd P- Na2045_
MI, 49424 E :nHSGﬂ Q- NaZs03
i | o7 T
Ol 243 Tles s
Email = WO w b |
Brian Beach@erm.com °ls
Project Name Project # 5_ o wcity)
Grand Haven BLP - CCR Monitering 24017682 s k] 8 @ 5
Sile ‘FSOW' Holeg |« < _< ‘80?32 Chain
al_le|= ———=< &N of Custog
L HHE 5[ tasme
& o -1
Sample | Matrix 5 2 %8 "% E
Type | (W~ |THEQ S [S | O 3
Sample | (C=comp o::::;u -] (T el § B
= 2, # i " Jeliell = | = 39 % Z
Sample |dentification Sample Date Time G=grab) |srermu sadlic|a | 2 | 8 | & [ Special Instructions/Note:
Preservation Code: o [o |y e
=3
MW-1 \ \35 Go Water .X >(‘ K
oo 2M\ G [ Weer | | [XX[X
oo \3UO| G | e | | IXIXIX
M4 \]_\ 'L)_q _6, Water ?
Water
Possible Hazard |dentification = Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard Flammahle E:'Skrn Irritant Poison 8 Unknown L‘]Radmlogrca.r Return Ta Chent Disposai By Lab Archive For Months
Deliverable Requested: | 11, Ill, IV, Other {specify) Special Instructions/QC Requirements:
|Empty Kit Relinquished by IDate lTrme anm ol Shiprment
Relinguished by Data/Time - C Recelved by : DatelTime Company
Corey Cinleg -E8m ([~ Fe|G-5-1n  1:55 | ERm o ekl €517 175 [T
[Retrauichag’y il Date/Time _ /'L(‘ : Ctmpa% mem Dale/Time Company
= L-8-17 Oo | EL LA / & V=17 93¢ a
Relinguished by Date/Time Company ‘Recewac by Date/Time Company
Custody Seals Intact: |Custody Seal No.: Cooler Temperature(s) "C and Other Remarks:
A Yes A No
| 7 5 B S e — ) e 1= t \/ e 11 1 I el



Packing material used: Bub&le)Wrap Foam  Plastic Bag None Other
COOLANT: W&ﬁc Blue lce Drylce  Water None

1. Cooler temperature upon receipt O See Multiple Cooler Form
IR GUN# IR-8 (CF -0.4°C) Observed Cooler Temp. °C Corrected Cooler Temp. ¢
IR GUN #36 (CF +0°C) Observed Cooler Temp._2-3 °C Corrected Cooler Temp, 23 °C

2. Were custody seals on the outside of the cooler(s)? If Yes Quantity ! ¥y No
~Were custody seals on the outside of the cooler(s) signed & dated? ¥es No NA
~Were custody seals on the bottle(s) or bottle kits (LLHg/MeHg)? Yes ®p

3. Shippers' packing slip attached to the cooler(s)? ¥es No

4. Did custody papers accompany the sample(s)? No

5. Were the custody papers relinquished & signed in the appropriate place? g No

6. Was/were the person(s) who collected the samples clearly identified on the COC? [Kgs No

7. Did all bottles arrive in good condition (Unbroken)? Yes No

8. Could all bottle labels be reconciled with the COC? s No

0. Were correct bottle(s) used for the test(s) indicated? % No

10. Sufficient quantity received to perform indicated analyses? es No

11. Are these work share samples? Yes [ﬁ

If yes, Questions 11-15 have been checked at the originating laboratory.

11. Were sample(s) at the correct pH upon receipt? &’ 298 NA  pH Strip Lo HC697954
12. Were VOAs on the COC? Yes

13. Were air bubbles =6 mm in any VOA vials? . @ Larger than this, Yes No 234

14. Was a VOA trip blank present in the cooler(s)? Trip Blank Lot#__ Yes o~

15. Was a LL Hg or Me Hg trip blank present? Yes

Contacted PM Date by via Verbal Voice Mail Other

Concerning

TestAmerica Canton Sample Receipt Form/Narrative Login# :__hp1%2 |
Canton Facility

Client Eem Site Name Cooler unpacked by:

Cooler Receivedon &= 9-17 Openedon__ &-2. 17 7T

FedEx: 1% Grd F§p UPS FAS Clipper Client Drop Off _ TestAmerica Courier Other

Receipt After-hours: Drop-off Date/Time Storage Location

TestAmerica Cooler # Foam Box  CliengCodler Box Other

16. CHAIN OF CUSTODY & SAMPLE DISCREPANCIES Samples processed by:

| No semple desgs  lrrbed ¢a coc, will lee, all Sooptcs 517

_&,— Cﬁn-h-ﬂor.;

17. SAMPLE CONDITION

Sample(s) were received after the recommended holding time had expired.
Sample(s) were received in a broken container.
Sample(s) were received with bubble =6 mm in diameter. (Notify PM)

18. SAMPLE PRESERVATION

Sample(s) /752 ¢ dse {le) M~2 were further preserved in the laboratory.
Time preserved: fess Preservative(s) added/Lot number(s): i _QZGZJ'— .

Ref: SOP NC-SC-0005, Sample Receiving
Uincorpieorp\QA1QA._Facilities\Canton-Qa\Document-Management\Work-insirction| Word Version Work Instructiony\WINC-(99-05231 7 Cooler Recaipt Form.doc dfi
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6/9/2017

Temperature readings:

Client Sa 1D

MW-1
MW-|
MW-I
MW-2
MW-2
MW-2
MW-3
MW-3
MW-3
MW-4
MW-4
MW-4

Page | of |

Login Container Summary Report

240-80732

Lab 1D

240-80732-B-1
240-80732-C-|
240-80732-D-|
240-80732-B-2
240-80732-C-2
240-80732-D-2
240-80732-B-3
240-80732-C-3
240-80732-D-3
240-80732-B-4
240-80732-C-4
240-80732-D-4

Container Type

Plastic 500ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic 1 liter - Nitric Acid
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Login Sample Receipt Checklist

Client: ERM-North Central Inc

Login Number: 80732
List Number: 2
Creator: Clarke, Jill C

Job Number: 240-80732-1

List Source: TestAmerica St. Louis
List Creation: 06/10/17 10:02 AM

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True

meter.

The cooler's custody seal, if present, is intact. N/A

Sample custody seals, if present, are intact. N/A

The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. N/A

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True 18.0, 18.0, 18.0, 18.0
COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? False

There are no discrepancies between the containers received and the COC.  True

Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. True

Sample bottles are completely filled. True

Sample Preservation Verified. True Added nitric acid to sample 3 to correct pH to < 2
There is sufficient vol. for all requested analyses, incl. any requested True

MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A

<6mm (1/4").

Multiphasic samples are not present. True

Samples do not require splitting or compositing. True

Residual Chlorine Checked. N/A

TestAmerica Canton
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Environmental Resources Management

Well ID:

Site Name & Address:

Sampler Name:

Field Form for Low Flow Rate Sampling
MW -

1231

Al 3rAsY

Grasd Yyen MT

L

Page  of
Project #:
Client: .
Date: {j—<_|]

Weather: Cloydy &

Pump Type: farstalise Temperature/Bar. Pressure_ LY = / 742 |
Meter Type (s): 5 1a6P Start Time of Purging: _\0 40 ’ :
Top of Casing Elevation (feet): aAd.5< Well Material: B
Initial Water Level (feet below TOC): .40\ Well Diameter: 2 {a¢ln
Groundwater Elevation/SWL (feet): 4z 42 Length of Water Column (feet): _{, 17
Well Depth (feet below TOC): YL TN Calculated Well Volume* (liters or@@l): | . 0SS
Screened Interval (feet below TOC): PR Well Volume Discharged (liters or%] N &
Depth Pump Intake Set At (feet below TOC): 4N ®
Well Inspection: Clearly Labeled ¥ N_: Concrete Pad Intact nY_ N_: Lock Functional N_; Pro-cover in good condition _&___ N_; Casing in good condition N
calibration: Time: QARG : pH 4 Standard : p@? Standard 7\ . pH105tandard{ () ; Conductivity Std_ 1 4 {3 ; DO _;Q%
Note: TOC = Top of Casing _ e ;i
Specific . Flow Rate
: Temperature Dissolved Oxygen pH ORP s Water Level : Comments
Time 5 Conductance Turbidity (N.T.U.) {Titer/mirdor X
(°C) (mslcm) (malL) (S.U.) (mV) (ft) M} (i.e., odor, color, etc)
OSSO [ 1542, \.002 0.2 %_._0% ol O | .ol 62,00
\heS | 8.7 1.%03 G.u2 0 —42..3 | e AT 0-2.04
W OQ S\ 1.3 1R Q.42 2.0 = (o7 & L) AL, Q. 240
a3 L \a4l3a & HE 4.0 | —{z1.8 L. GO0 204
W0 L S . U9 1.910 (S el | <. lo | ~19%5.2 A% 7 ©.200
1109 \s g b (PEYTR O.(a] L —1zq.\ M il g > d0
iz 2 g G.1 g i3 | —1ud 2 e .00 0200
WS .22 1411 A gy g 12 1= |62\ \_)ﬁu‘\ L. )7 0.2.060
VL =S4 IMETES Q.a\ LS [—igual P24 fia Q208
T2\ 5512 VEVES o 2% LA [—Ls. L] 1.3, LT 0,206
Y £ 3G AT 8.9 I, [-n( 2 T .38 Lk o) .,00
12 l%r%u .40 065 é,i‘\ ~2.80 | 23X i, \2 Q200
120 L5 €3 (911 0. (sl ey =200 1. 32, (.12 ,2.00
N 1.0 a1 0454 €A1 | —~231.4 (] ae(2 9.).ab
co +10% (Values Greater +10% <0.5 L/min =
Limits 3% 24 0.3 mg/L) €4 Sy (when above 5 NTU)* i 0.13 gal/min

Information: 1 in diameter well = 0.041 gal/ft = 154 mifft, 2 in dia. = 0.163 gal/ft = 617 mlfft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder=1r ?h
- |f water level is above the top of the screen, maximum drawdown = screen length/2
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples.
*All attempts will be made to get turbidity below 5 NTUs. In the event that groundwater turbidit{has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected.

Comments:

Samg led

(>
——

ORe noksiablz



Environmental Resources Management

Page- aof
Field Form for Low Flow Rate Sampling
Well ID: Myv-2 Project #:
Site Name & Address: AMERLL —TRs)MS (reper a.hm Statica Client: /ot PLE
123N 2rd St brand Bovenl T Date:  (,-¢~[7]
Sampler Name: — Weather: ¢~ [y
Pump Type: Temperature/Bar. Pressure / :
Meter Type (s): = Start Time of Purging: i f Gil;j
Top of Casing Elevation (feet): 107114 Well Material: £ v
Initial Water Level (feet below TOC): Y4 ‘,q N Well Diameter: =™
Groundwater Elevation/SWL (feet): 2Z1 Length of Water Column (feet): %¢.4j2
Well Depth (feet below TOC): 232337 Calculated Well Volume* (litersor gal): ~ .37
Screened Interval (feet below TOC): ‘C 3N Well Volume Discharged (liters or %
Depth Pump Intake Set At (feet below TOC): 19>
Well Inspection: Clearg Labeled Q} N_; Concrete Pad IntactQ\ N_: Lock Functional Qr;_) N_: Pro-cover in good condition N_; Casing in good condition _Q__N_
Calibration: Time; O 'j_ﬁ : pH4 Standard “ : pH 7 Standard ; pH 10 Standard i (__: Conductivity Std T (T ;D0_ 160
Note: TOC = Top of Casing i
T Temperature Cms-nzz?:rtg:;ce Dissolved Oxygen pH ORP Turbidity (N.T.U.) Water Level Hr Comments
{ Cl (o) {malL) {S.U.i {mV) {ft)_ gallom’min] (i.e., odor, color, etc)
X P P 5 1 2 -La A5 [S1ES T30 . a5 .00
126 | 1& .42 268 L 7% AL [FIER . C| Z.a% AR 2550
2.2 15 -4 B2 Q.LS 924 |~127.9 343 <. 0.200
71\ V& S H.11= G.5H .23 |[-U2.} 2 .1l TS5 6.0
1224 120 U V2| 0 R 9 29 [=inlN 2.€9 15.572 0-2.66
_\_‘):'E'? 15 0SS H.057 0.35 i bl N W B2 T gq.073 15,53 0,2.00
.44 4. 061\ 6.4 L7 | -\R.3 2. 42 1285 A-2.60
'Z.‘% 14 .21 2. 24 Qi3S 3.3 ~129 < .42 1€£.£0 0-200
2N LES iy 2,447 9.23 1.2 1~]200 YH.9¢ 859 A:2.00
o i 2 +10% (Values Greater % £10% <0.5 L/min =
Limits +3% +3% 0.3 mg/L) +0.1 10 mVy/ (when above 5 NTU)" -0.3 feet 0.13 galimin

Information: 1 in diameter well = 0.041 gal/fi = 154 mi/ft, 2 in dia. = 0.163 gal/ft = 817 mlfft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder = 17 “h
- If water level is above the tap of the screen, maximum drawdown = screen length/2
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently te collect the appropriate volume needed for all anticipated samples,

Al attempts will be made to get turbidity below 5 NTUs. In the event th
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has stabilized above 20 NTU, a filiered metals (dissolved) sample will alse be collected.
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Environmental Resources Management Page __of
Field Form for Low Flow Rate Sampling
Well ID: M W - 3 K Project #:
Site Name & Address: 1223) A] 2rdsX (Trgm#\t Client: (o KL
Date: & -S=11
Sampler Name: ke Weather: Gl iy
Pump Type: Temperature/Bar. Pressure -
Meter Type (s): Start Time of Purging:  { %1
Top of Casing Elevation (feet): 165.238" Well Material- [V
Initial Water Level (feet below TOC): 12 .Y ; Well Diameter: G s
Groundwater Elevation/SWL (feet): 932.65 Length of Water Column (feet): % /@
Well Depth (feet below TOC): 23,24 Calculated Well Volume* (liters or §21): |, 23’
Screened Interval (feet below TOC): 12-1" Well Volume Discharged (liters or @1): 1.3
Depth Pump Intake Set At (feet below TOC): by &~ it
Well Inspection: Clearly Labeled ® N_: Concrete Pad Intact(iH _N_: Lock Functional _\Y ___N_; Pro-cover in good condition _dr;}_N_; Casing in good condition D_'_N_
Calibration: Time; / : pH 4 Standard _ A4 : pH7 Standard __~7) _: pH 10 Standard __| Ié ; Conductivity Std__[, (3 : DO iQr
Note: TOC = Top of Casing s CEIN]
Time Tempféature Coﬁzi:.f;fwe Dissolvedfxygen ;3 DR;I;—" Turbidity (N.T.U.) Wate; Level Flow ﬁa:; - Cgmmerlns
(°C) tasiehi) {mg_ ) (S.U.) (mV) (ft) allohimin) (i.e., odor, color, etc)
b5 i3 ISPPTS 2 _Ju\ Q.62 To0 | G2 | ee 12U 150
S5 S .20 '3-_1%4-1 S 1.00L | =99.2 | £.233 [ ©.1¥0
1224 55501 T8 6:20 b e T i 1 =125 (2.4 o.ido
1531 1240 A-b 6. L. .00 —(3. 0 *oid 1321 | 0.8
223 f%‘.i?\ 220l 0-2.1 N 06| ~0.1, .54 [ er Q.10
V% 2 oy 5 DY 0.4 .0L [ -L4%.4 2.0% 2.5} o 14§
20| (E8G] £ 6.1 .00 [ =fp4.4 RN e el
. " +10% (Values Greater +10% <0.5 L/min =
Limits +3% +3% 0.3 mgiL) +0.1 BBV | o s i 0.3 feet 0.13 galimin

Information: 1 in diameter well = 0.041 gal/ft = 154 mlfft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder=mr* h
- If water level is above the top of the screen, maximum drawdown = screen length/2
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples.

Tall attempts will be made to get turbidity below 5 NTUs. In the event that groundw:

P

Comments:

LamM

has stabilized above 20 NTU, a filterad metals (dissolved) sample will also be collected.
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Field Form for Low Flow Rate Sampling

Well ID: Min S Project #:
Site Name & Address: 1220 A 2ru ST Gioed Havin T Client: (W QP
y Date: {,=& =17}
Sampler Name: C_ = Weather: _lgudv
Pump Type: Temperature/Bar. Pressure (3 4 = [© 344
Meter Type (s): Start Time of Purging: {H$HQ *
Top of Casing Elevation (feet): 1603.54\ Well Material: Uy ¢,
Initial Water Level (feet below TOC): T e ey T e Well Diameter: 5 M
Groundwater Elevation/SWL (feet): d2. 7y Length of Water Column (feet): ~ 2 <
Well Depth (feet below TOC): T ’ Calculated Well Volume* (liters or gal): 1, |
Screened Interval (feet below TOC): \O—-15" Well Volume Discharged (liters or % 1
Depth Pump Intake Set At (feet below TOC} 2K
Well Inspection: Clearly Laheles_ 2 N_; Concrete Pad Intact 3 N _; Lock Functional _%__N_: Pro-cover in good condition %_N_ Casnng in good condition _ ) N__
Calibration: Tme ; pH 4 Standard ‘:L' ; pH 7 Standard _ ") ; pH 10 Standard r‘gl : Conductivity Std IJ 2 @ DO ey
Note: TOC = Top of Casing !
Specific : Flow Rate
: Temperature Dissolved Oxygen pH ORP s Water Level Comments
T'"_"e o °°{“"j’:f‘;t:1'}“_" (mg/L) (s.U) (mV) T""b'd_"“ (T4 (ft) ﬁ_ﬂl :; (i.e... odor, color, etc)
e S AT | .55 BEFR R a8 f 1% '71 U <4 0 G, 200
i“-{}-z: 1.6 2ZAS R D:‘?_,q i = ~1g 2. .90 0.3 0,200
Wisl, 4.90 252X 0.20 3.3¢ ;' i o T 103849 0.2.00
[424 \H.09 2.5\4 0. 22 2 | —\0Y | 2.l '10.%4 Q-200
o 4 & +10% (Values Greater =10% <0.5 Lmin =
Limits 3% R 0.3 m/L) B #FOMY | when above sNTUyF | 03 et 0.13 galimin

Information: 1 in diameter well = 0.041 gal/ft = 154 mlft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 mi/ft; Volume of cylinder=m > h
- If water level is above the top of the screen, maximum drawdown = screen length/2
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples.
Al attermpts will be made to get turbidity below 5 NTUs, In the event that groundwater turb|d| has stab|llzed above 20 NTU, a filtered metals (dissolved) sample will also be collected.
Comments: A (J Q, @
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Canton

4101 Shuffel Street NW

North Canton, OH 44720

Tel: (330)497-9396

TestAmerica Job ID: 240-81629-1
Client Project/Site: Grand Haven BLP - CCR Monitoring

For:

ERM-North Central Inc
3352 128th Avenue
Holland, Michigan 49424

Attn: Mr. Brian Beach

MMW //)Lym/

Authorized for release hy:
7/31/2017 9:03:30 AM

Madonna Myers, Project Manager Il
(615)796-1870
madonna.myers@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:madonna.myers@testamericainc.com

Client: ERM-North Central Inc TestAmerica Job ID: 240-81629-1

Project/Site: Grand Haven BLP - CCR Monitoring
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Definitions/Glossary

Client: ERM-North Central Inc TestAmerica Job ID: 240-81629-1
Project/Site: Grand Haven BLP - CCR Monitoring

Qualifiers

Metals

Qualifier Qualifier Description

U Indicates the analyte was analyzed for but not detected.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
A ICV,CCV,ICB,CCB, ISA, ISB, CRI, CRA, DLCK or MRL standard: Instrument related QC is outside acceptance limits.
General Chemistry

Qualifier Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

< Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QcC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Canton

Page 3 of 35 7/31/2017



Case Narrative

Client: ERM-North Central Inc TestAmerica Job ID: 240-81629-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-81629-1

Laboratory: TestAmerica Canton

Narrative

CASE NARRATIVE
Client: ERM-North Central Inc
Project: Grand Haven BLP - CCR Monitoring

Report Number: 240-81629-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

The Radium analysis was performed at TestAmerica St. Louis Laboratory.

TestAmerica Canton attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the
application methods. TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results are reported on an "as received" basis unless otherwise indicated by the presence of a % solids value in the
method header.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 6/28/2017 9:30 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 2.5° C.

TOTAL RECOVERABLE METALS (ICP)

Samples MW-1 (240-81629-1), MW-2 (240-81629-2), MW-3 (240-81629-3) and MW-4 (240-81629-4) were analyzed for total recoverable
metals (ICP) in accordance with EPA SW-846 Method 6010C. The samples were prepared on 06/29/2017 and analyzed on 06/30/2017
and 07/03/2017.

Samples MW-1 (240-81629-1)[10X] and MW-2 (240-81629-2)[10X] required dilution prior to analysis. The reporting limits have been
adjusted accordingly.

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

TOTAL RECOVERABLE METALS (ICPMS)
Samples MW-1 (240-81629-1), MW-2 (240-81629-2), MW-3 (240-81629-3) and MW-4 (240-81629-4) were analyzed for total recoverable

TestAmerica Canton
Page 4 of 35 7/31/2017



Case Narrative

Client: ERM-North Central Inc TestAmerica Job ID: 240-81629-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-81629-1 (Continued)

Laboratory: TestAmerica Canton (Continued)

metals (ICPMS) in accordance with EPA SW-846 Method 6020A. The samples were prepared on 06/29/2017 and analyzed on 07/04/2017
and 07/05/2017.

Method(s) 6020, 6020A: The continuing calibration verification (CCV) associated with batch 240-285889 recovered above the upper control
limit for selenium. The samples associated with this CCV were below the requested reporting limit for the affected analytes; therefore, the
data have been reported. The following samples are impacted: MW-1 (240-81629-1), MW-2 (240-81629-2), MW-3 (240-81629-3) and
MW-4 (240-81629-4).

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

Samples MW-1 (240-81629-1), MW-2 (240-81629-2), MW-3 (240-81629-3) and MW-4 (240-81629-4) were analyzed for total mercury in
accordance with EPA SW-846 Methods 7470A. The samples were prepared on 06/29/2017 and analyzed on 06/30/2017.

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

TOTAL DISSOLVED SOLIDS
Samples MW-1 (240-81629-1), MW-2 (240-81629-2), MW-3 (240-81629-3) and MW-4 (240-81629-4) were analyzed for total dissolved
solids in accordance with SM 2540C. The samples were analyzed on 06/30/2017.

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

ANIONS
Samples MW-1 (240-81629-1), MW-2 (240-81629-2), MW-3 (240-81629-3) and MW-4 (240-81629-4) were analyzed for anions in
accordance with EPA SW-846 Method 9056A. The samples were analyzed on 06/30/2017, 07/01/2017 and 07/08/2017.

Samples MW-1 (240-81629-1)[10X], MW-2 (240-81629-2)[10X], MW-3 (240-81629-3)[5X] and MW-4 (240-81629-4)[10X] required dilution
prior to analysis. The reporting limits have been adjusted accordingly.

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

RADIUM-226
Samples MW-1 (240-81629-1), MW-2 (240-81629-2), MW-3 (240-81629-3) and MW-4 (240-81629-4) were analyzed for Radium-226 in
accordance with SW846 Method 9315. The samples were prepared on 07/05/2017 and analyzed on 07/27/2017.

Method(s) PrecSep-21: Radium 226 Prep Batch 160-316287
The following sample was reduced due to heavy amounts of sediment making sample murky and brown.

MW-2 (240-81629-2)
No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
RADIUM-228 (GFPC)

Samples MW-1 (240-81629-1), MW-2 (240-81629-2), MW-3 (240-81629-3) and MW-4 (240-81629-4) were analyzed for Radium-228
(GFPC) in accordance with SW846 Method 9320. The samples were prepared on 07/05/2017 and analyzed on 07/14/2017.

Radium-228 exceeded the RPD limit for the duplicate of sample 480-120277-1. Refer to the QC report for details.

Method(s) PrecSep_0: Radium 228 Prep Batch 160-316293
The following sample was reduced due to heavy amounts of sediment making sample murky and brown.

MW-2 (240-81629-2)

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

TestAmerica Canton
Page 5 of 35 7/31/2017



Case Narrative
Client: ERM-North Central Inc TestAmerica Job ID: 240-81629-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-81629-1 (Continued)

Laboratory: TestAmerica Canton (Continued)

COMBINED RADIUM 226 AND RADIUM 228
Samples MW-1 (240-81629-1), MW-2 (240-81629-2), MW-3 (240-81629-3) and MW-4 (240-81629-4) were analyzed for Combined Radium
226 and Radium 228 in accordance with Ra226_Ra228. The samples were analyzed on 07/28/2017.

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

TestAmerica Canton
Page 6 of 35 7/31/2017



Method Summary

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-81629-1

Method Method Description Protocol Laboratory
6010C Metals (ICP) SW846 TAL CAN
6020A Metals (ICP/MS) SW846 TAL CAN
T470A Mercury (CVAA) SW846 TAL CAN
9056A Anions, lon Chromatography SW846 TAL CAN
SM 2540C Solids, Total Dissolved (TDS) SM TAL CAN
9315 Radium-226 (GFPC) SW846 TAL SL
9320 Radium-228 (GFPC) SW846 TAL SL
Ra226_Ra228 Combined Radium-226 and Radium-228 TAL-STL TAL SL

Protocol References:
SM = "Standard Methods For The Examination Of Water And Wastewater",
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.
TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:

TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Page 7 of 35
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Sample Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-81629-1
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID Matrix Collected Received

240-81629-1 MW-1 Water 06/26/17 11:37 06/28/17 09:30
240-81629-2 MW-2 Water 06/26/17 12:25 06/28/17 09:30
240-81629-3 MW-3 Water 06/26/17 14:15 06/28/17 09:30
240-81629-4 MW-4 Water 06/26/17 15:29 06/28/17 09:30

TestAmerica Canton
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Client: ERM-North Central Inc

Detection Summary

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-81629-1

Client Sample ID: MW-1

Lab Sample ID: 240-81629-1

Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 110000 2000 81 ug/L 10  6010C Total
Recoverable
Calcium 120000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.00080 J 0.0050 0.00075 mg/L 1 6020A Total
Recoverable
Barium 0.29 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cobalt 0.00042 J 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0026 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Lithium 2.2 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 170 1.0 0.28 mg/L 1 9056A Total/NA
Fluoride 18 0.50 0.24 mg/L 10 9056A Total/NA
Sulfate 190 1.0 0.35 mg/L 9056A Total/NA
Total Dissolved Solids 1600 20 16 mg/L 1 SM 2540C Total/NA
Client Sample ID: MW-2 Lab Sample ID: 240-81629-2
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 120000 2000 81 ug/L 10  6010C Total
Recoverable
Calcium 180000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0067 0.0050 0.00075 mg/L 1 6020A Total
Recoverable
Barium 0.45 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cobalt 0.0072 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Chromium 0.053 0.0020 0.00098 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0074 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Lead 0.0042 0.0010 0.00045 mg/L 1 6020A Total
Recoverable
Selenium 0.0023 J~ 0.0050 0.00089 mg/L 1 6020A Total
Recoverable
Lithium 1.6 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 160 10 2.8 mg/L 10 9056A Total/NA
Fluoride 14 0.50 0.24 mg/L 10 9056A Total/NA
Total Dissolved Solids 2000 50 39 mg/L 1 SM 2540C Total/NA
Client Sample ID: MW-3 Lab Sample ID: 240-81629-3
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 4800 200 8.1 ug/L 1 6010C Total
Recoverable
Calcium 540000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0029 J 0.0050 0.00075 mg/L 1 6020A Total
Recoverable

This Detection Summary does not include radiochemical test results.

Page 9 of 35
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Client: ERM-North Central Inc

Detection Summary

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-81629-1

Client Sample ID: MW-3 (Continued)

Lab Sample ID: 240-81629-3

Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Barium 0.37 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cobalt 0.0013 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Chromium 0.0015 J 0.0020 0.00098 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0034 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Lithium 0.066 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 370 5.0 1.4 mg/L 5 9056A Total/NA
Fluoride 1.6 0.25 0.12 mg/L 5 9056A Total/NA
Sulfate 580 5.0 1.7 mg/L 5 9056A Total/NA
Total Dissolved Solids 3000 40 31 mg/L 1 SM 2540C Total/NA
Client Sample ID: MW-4 Lab Sample ID: 240-81629-4
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 3600 200 8.1 ug/L 1 6010C Total
Recoverable
Calcium 460000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0020 J 0.0050 0.00075 mg/L 1 6020A Total
Recoverable
Barium 0.18 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cobalt 0.00058 J 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Chromium 0.0017 J 0.0020 0.00098 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0032 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Lithium 0.051 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 360 10 2.8 mg/L 10 9056A Total/NA
Fluoride 1.2 0.050 0.024 mg/L 1 9056A Total/NA
Sulfate 920 10 3.5 mg/L 10 9056A Total/NA
Total Dissolved Solids 3100 40 31 mg/L 1 SM 2540C Total/NA

This Detection Summary does not include radiochemical test results.
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample Results

TestAmerica Job ID: 240-81629-1

Client Sample ID: MW-1
Date Collected: 06/26/17 11:37
Date Received: 06/28/17 09:30

Lab Sample ID: 240-81629-1
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable

Page 11 of 35

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 110000 2000 81 ug/L ~ 06/29/17 14:00 07/03/17 18:07 10
Calcium 120000 5000 710 ug/L 06/29/17 14:00 06/30/17 15:42 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ~ 06/29/17 14:00 07/04/17 03:43 1
Arsenic 0.00080 J 0.0050 0.00075 mg/L 06/29/17 14:00 07/04/17 03:43 1
Barium 0.0050 0.0022 mg/L 06/29/17 14:00 07/04/17 03:43 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 06/29/17 14:00 07/05/17 17:57 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 06/29/17 14:00 07/04/17 03:43 1
Cobalt 0.00042 J 0.0010 0.00019 mg/L 06/29/17 14:00 07/04/17 03:43 1
Chromium 0.0020 U 0.0020 0.00098 mg/L 06/29/17 14:00 07/04/17 03:43 1
Molybdenum 0.0026 J 0.010 0.0011 mg/L 06/29/17 14:00 07/04/17 03:43 1
Lead 0.0010 U 0.0010 0.00045 mg/L 06/29/17 14:00 07/04/17 03:43 1
Selenium 0.0050 U~ 0.0050 0.00089 mg/L 06/29/17 14:00 07/04/17 03:43 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 06/29/17 14:00 07/04/17 03:43 1
Lithium 0.0080 0.0017 mg/L 06/29/17 14:00 07/05/17 17:57 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 06/29/17 14:00 06/30/17 14:50 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 1.0 0.28 mg/L B 06/30/17 23:34 1
Fluoride 0.50 0.24 mg/L 06/30/17 23:54 10
Sulfate 1.0 0.35 mg/L 06/30/17 23:34 1
Total Dissolved Solids 20 16 mg/L 06/30/17 13:58 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.0710 U 0.0552 0.0556 1.00 0.0763 pCilL 07/05/17 10:51 07/27/17 06:00 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 92.3 40-110 07/05/17 10:51 07/27/17 06:00 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.223 U 0.229 0.230 1.00 0.372 pCi/L 07/05/17 12:26 07/14/17 14:26 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 92.3 40-110 07/05/17 12:26 07/14/17 14:26 1
Y Carrier 84.5 40-110 07/05/17 12:26 07/14/17 14:26 1

TestAmerica Canton
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-81629-1

Client Sample ID: MW-1
Date Collected: 06/26/17 11:37
Date Received: 06/28/17 09:30

Lab Sample ID: 240-81629-1

Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.294 U 0.235 0.236 5.00 0.372 pCilL 07/28/17 15:26 1

+228

Page 12 of 35

TestAmerica Canton

7/31/2017



Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-81629-1

Client Sample ID: MW-2
Date Collected: 06/26/17 12:25

Lab Sample ID: 240-81629-2
Matrix: Water

Date Received: 06/28/17 09:30

Method: 6010C - Metals (ICP) - Total Recoverable

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 120000 2000 81 ug/L ~ 06/29/17 14:00 07/03/17 18:11 10
Calcium 180000 5000 710 ug/L 06/29/17 14:00 06/30/17 15:47 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ~ 06/29/17 14:00 07/04/17 03:48 1
Arsenic 0.0067 0.0050 0.00075 mg/L 06/29/17 14:00 07/04/17 03:48 1
Barium 0.45 0.0050 0.0022 mg/L 06/29/17 14:00 07/04/17 03:48 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 06/29/17 14:00 07/05/17 18:02 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 06/29/17 14:00 07/04/17 03:48 1
Cobalt 0.0072 0.0010 0.00019 mg/L 06/29/17 14:00 07/04/17 03:48 1
Chromium 0.053 0.0020 0.00098 mg/L 06/29/17 14:00 07/04/17 03:48 1
Molybdenum 0.0074 J 0.010 0.0011 mg/L 06/29/17 14:00 07/04/17 03:48 1
Lead 0.0042 0.0010 0.00045 mg/L 06/29/17 14:00 07/04/17 03:48 1
Selenium 0.0023 J A~ 0.0050 0.00089 mg/L 06/29/17 14:00 07/04/17 03:48 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 06/29/17 14:00 07/04/17 03:48 1
Lithium 1.6 0.0080 0.0017 mg/L 06/29/17 14:00 07/05/17 18:02 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 06/29/17 14:00 06/30/17 14:56 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 160 10 2.8 mg/L B 07/08/17 06:05 10
Fluoride 14 0.50 0.24 mg/L 07/08/17 06:05 10
Sulfate 10 U 10 3.5 mg/L 07/08/17 06:05 10
Total Dissolved Solids 2000 50 39 mg/L 06/30/17 13:58 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.810 0.222 0.234 1.00 0.167 pCi/L 07/05/17 10:51 07/27/17 06:01 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 89.1 40-110 07/05/17 10:51 07/27/17 06:01 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 1.04 0.472 0.482 1.00 0.666 pCi/L 07/05/17 12:26 07/14/17 14:26 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 89.1 40-110 07/05/17 12:26 07/14/17 14:26 1
Y Carrier 87.9 40-110 07/05/17 12:26 07/14/17 14:26 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-81629-1

Client Sample ID: MW-2
Date Collected: 06/26/17 12:25
Date Received: 06/28/17 09:30

Lab Sample ID: 240-81629-2
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 1.85 0.522 0.536 5.00 0.666 pCi/lL 07/28/17 15:26 1

226 + 228
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-81629-1

Client Sample ID: MW-3
Date Collected: 06/26/17 14:15
Date Received: 06/28/17 09:30

Lab Sample ID: 240-81629-3
Matrix: Water

Method: 6010C - Metals (ICP) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 4800 200 8.1 ug/L ~ 06/29/17 14:00 06/30/17 15:51 1
Calcium 540000 5000 710 ug/L 06/29/17 14:00 06/30/17 15:51 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ~ 06/29/17 14:00 07/04/17 03:52 1
Arsenic 0.0029 J 0.0050 0.00075 mg/L 06/29/17 14:00 07/04/17 03:52 1
Barium 0.37 0.0050 0.0022 mg/L 06/29/17 14:00 07/04/17 03:52 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 06/29/17 14:00 07/05/17 18:06 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 06/29/17 14:00 07/04/17 03:52 1
Cobalt 0.0013 0.0010 0.00019 mg/L 06/29/17 14:00 07/04/17 03:52 1
Chromium 0.0015 J 0.0020 0.00098 mg/L 06/29/17 14:00 07/04/17 03:52 1
Molybdenum 0.0034 J 0.010 0.0011 mg/L 06/29/17 14:00 07/04/17 03:52 1
Lead 0.0010 U 0.0010 0.00045 mg/L 06/29/17 14:00 07/04/17 03:52 1
Selenium 0.0050 U~ 0.0050 0.00089 mg/L 06/29/17 14:00 07/04/17 03:52 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 06/29/17 14:00 07/04/17 03:52 1
Lithium 0.066 0.0080 0.0017 mg/L 06/29/17 14:00 07/05/17 18:06 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 06/29/17 14:00 06/30/17 14:58 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 370 5.0 1.4 mg/L B 07/01/17 00:15 5
Fluoride 1.6 0.25 0.12 mg/L 07/01/17 00:15 5
Sulfate 580 5.0 1.7 mg/L 07/01/17 00:15 5
Total Dissolved Solids 3000 40 31 mg/L 06/30/17 13:58 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.347 0.0999 0.105 1.00 0.0836 pCi/lL 07/05/17 10:51 07/27/17 06:01 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 91.7 40-110 07/05/17 10:51 07/27/17 06:01 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.528 0.264 0.268 1.00 0.379 pCilL 07/05/17 12:26 07/14/17 14:26 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 91.7 40-110 07/05/17 12:26 07/14/17 14:26 1
Y Carrier 75.1 40-110 07/05/17 12:26 07/14/17 14:26 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-81629-1

Client Sample ID: MW-3
Date Collected: 06/26/17 14:15
Date Received: 06/28/17 09:30

Lab Sample ID: 240-81629-3
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.874 0.282 0.288 5.00 0.379 pCilL 07/28/17 15:26 1

226 + 228
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-81629-1

Client Sample ID: MW-4
Date Collected: 06/26/17 15:29
Date Received: 06/28/17 09:30

Lab Sample ID: 240-81629-4
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable

Page 17 of 35

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 3600 200 8.1 ug/L ~ 06/29/17 14:00 06/30/17 15:56 1
Calcium 460000 5000 710 ug/L 06/29/17 14:00 06/30/17 15:56 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ~ 06/29/17 14:00 07/04/17 03:56 1
Arsenic 0.0020 J 0.0050 0.00075 mg/L 06/29/17 14:00 07/04/17 03:56 1
Barium 0.18 0.0050 0.0022 mg/L 06/29/17 14:00 07/04/17 03:56 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 06/29/17 14:00 07/05/17 18:10 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 06/29/17 14:00 07/04/17 03:56 1
Cobalt 0.00058 J 0.0010 0.00019 mg/L 06/29/17 14:00 07/04/17 03:56 1
Chromium 0.0017 J 0.0020 0.00098 mg/L 06/29/17 14:00 07/04/17 03:56 1
Molybdenum 0.0032 J 0.010 0.0011 mg/L 06/29/17 14:00 07/04/17 03:56 1
Lead 0.0010 U 0.0010 0.00045 mg/L 06/29/17 14:00 07/04/17 03:56 1
Selenium 0.0050 U~ 0.0050 0.00089 mg/L 06/29/17 14:00 07/04/17 03:56 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 06/29/17 14:00 07/04/17 03:56 1
Lithium 0.051 0.0080 0.0017 mg/L 06/29/17 14:00 07/05/17 18:10 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 06/29/17 14:00 06/30/17 15:00 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 360 10 2.8 mg/L - 07/01/17 01:55 10
Fluoride 1.2 0.050 0.024 mg/L 07/01/17 01:35 1
Sulfate 920 10 3.5 mg/L 07/01/17 01:55 10
Total Dissolved Solids 3100 40 31 mg/L 06/30/17 13:58 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.218 0.0814 0.0837 1.00 0.0727 pCi/lL 07/05/17 10:51 07/27/17 06:01 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 94.1 40-110 07/05/17 10:51 07/27/17 06:01 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.453 0.266 0.269 1.00 0.403 pCi/lL 07/05/17 12:26 07/14/17 14:26 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 94.1 40-110 07/05/17 12:26 07/14/17 14:26 1
Y Carrier 81.5 40-110 07/05/17 12:26 07/14/17 14:26 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-81629-1

Client Sample ID: MW-4
Date Collected: 06/26/17 15:29
Date Received: 06/28/17 09:30

Lab Sample ID: 240-81629-4
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.671 0.278 0.282 5.00 0.403 pCi/lL 07/28/17 15:26 1

226 + 228
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Tracer/Carrier Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-81629-1
Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9315 - Radium-226 (GFPC)

Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba
Lab Sample ID Client Sample ID (40-110)
240-81629-1 MW-1 92.3
240-81629-2 MW-2 89.1
240-81629-3 MW-3 91.7
240-81629-4 MW-4 94.1
LCS 160-316287/2-A Lab Control Sample 95.3
MB 160-316287/1-A Method Blank 97.3
Tracer/Carrier Legend ﬂ
Ba = Ba Carrier
Method: 9320 - Radium-228 (GFPC)
Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba Y
Lab Sample ID Client Sample ID (40-110)  (40-110)
240-81629-1 MW-1 92.3 84.5
240-81629-2 MW-2 89.1 87.9
240-81629-3 MW-3 91.7 75.1
240-81629-4 MW-4 94.1 81.5
LCS 160-316293/2-A Lab Control Sample 95.3 84.9
MB 160-316293/1-A Method Blank 97.3 84.1

Tracer/Carrier Legend
Ba = Ba Carrier
Y =Y Carrier

TestAmerica Canton
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-81629-1

Method: 6010C - Metals (ICP)

Lab Sample ID: MB 240-285363/1-A
Matrix: Water
Analysis Batch: 285564

Client Sample ID: Method Blank
Prep Type: Total Recoverable
Prep Batch: 285363

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 200 U 200 8.1 ug/L ~ 06/29/17 14:00 06/30/17 14:48 1
Calcium 5000 U 5000 710 uglL 06/29/17 14:00 06/30/17 14:48 1
Lab Sample ID: LCS 240-285363/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 285564 Prep Batch: 285363
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Boron 1000 1030 ug/L 103  80-120
Calcium 50000 48700 ug/L 97  80-120
Method: 6020A - Metals (ICP/MS)
Lab Sample ID: MB 240-285363/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 285889 Prep Batch: 285363
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ~ 06/29/17 14:00 07/04/17 01:05 1
Arsenic 0.0050 U 0.0050 0.00075 mg/L 06/29/17 14:00 07/04/17 01:05 1
Barium 0.0050 U 0.0050 0.0022 mg/L 06/29/17 14:00 07/04/17 01:05 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 06/29/17 14:00 07/04/17 01:05 1
Cobalt 0.0010 U 0.0010 0.00019 mg/L 06/29/17 14:00 07/04/17 01:05 1
Chromium 0.0020 U 0.0020 0.00098 mg/L 06/29/17 14:00 07/04/17 01:05 1
Molybdenum 0.010 U 0.010 0.0011 mg/L 06/29/17 14:00 07/04/17 01:05 1
Lead 0.0010 U 0.0010 0.00045 mg/L 06/29/17 14:00 07/04/17 01:05 1
Selenium 0.0050 U~ 0.0050 0.00089 mg/L 06/29/17 14:00 07/04/17 01:05 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 06/29/17 14:00 07/04/17 01:05 1
Lab Sample ID: MB 240-285363/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 286057 Prep Batch: 285363
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Beryllium 0.0010 U 0.0010 0.00031 mg/L ~ 06/29/17 14:00 07/05/17 17:40 1
Lithium 0.0080 U 0.0080 0.0017 mg/L 06/29/17 14:00 07/05/17 17:40 1
Lab Sample ID: LCS 240-285363/3-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 285889 Prep Batch: 285363
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Antimony 0.100 0.105 mg/L 105 80-120
Arsenic 1.00 1.12 mg/L 112 80-120
Barium 1.00 1.04 mg/L 104  80-120
Cadmium 1.00 1.06 mg/L 106  80-120
Cobalt 1.00 1.11 mg/L 111 80-120
Chromium 1.00 1.06 mg/L 106  80-120
Molybdenum 0.100 0.0979 mg/L 98  80-120
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-81629-1

Method: 6020A - Metals (ICP/MS) (Continued)

Lab Sample ID: LCS 240-285363/3-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 285889 Prep Batch: 285363
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Lead 1.00 1.10 mg/L 110 80-120
Selenium 1.00 115 7 mg/L 115 80-120
Thallium 0.250 0.266 mg/L 106  80-120
Lab Sample ID: LCS 240-285363/3-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 286057 Prep Batch: 285363
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Beryllium 1.00 1.15 mg/L - 115 80-120
Lithium 0.100 0.108 mg/L 108  80-120
Method: 7470A - Mercury (CVAA)
Lab Sample ID: MB 240-285360/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 285610 Prep Batch: 285360
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 06/29/17 14:00 06/30/17 14:08 1
Lab Sample ID: LCS 240-285360/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 285610 Prep Batch: 285360
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 0.00500 0.00495 mg/L B 99  80-120
Method: 9056A - Anions, lon Chromatography
Lab Sample ID: MB 240-285598/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 285598
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 10 U 1.0 0.28 mg/L n 06/30/17 21:13 1
Fluoride 0.050 U 0.050 0.024 mg/L 06/30/17 21:13 1
Sulfate 1.0 U 1.0 0.35 mg/L 06/30/17 21:13 1
Lab Sample ID: LCS 240-285598/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 285598
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 50.0 50.3 mg/L 101 90-110
Fluoride 2.50 2.68 mg/L 107 90-110
Sulfate 50.0 52.2 mg/L 104  90-110
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

QC Sample Results

TestAmerica Job ID: 240-81629-1

Method: 9056A - Anions, lon Chromatography (Continued)

Page 22 of 35

Lab Sample ID: MB 240-286334/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 286334
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 10 U 1.0 0.28 mg/L B 07/08/17 05:04 1
Fluoride 0.050 U 0.050 0.024 mg/L 07/08/17 05:04 1
Sulfate 10 U 1.0 0.35 mg/L 07/08/17 05:04 1
Lab Sample ID: LCS 240-286334/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 286334

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 50.0 51.0 mg/L o 102 90-110
Fluoride 2.50 2.67 mg/L 107 90-110
Sulfate 50.0 52.1 mg/L 104 90-110

Method: SM 2540C - Solids, Total Dissolved (TDS)
Lab Sample ID: MB 240-285606/1 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 285606
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total Dissolved Solids 10 U 10 7.8 mg/L B 06/30/17 13:58 1
Lab Sample ID: LCS 240-285606/2 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 285606

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Total Dissolved Solids 242 232 mg/L B 96 80-120

Method: 9315 - Radium-226 (GFPC)
Lab Sample ID: MB 160-316287/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 319473 Prep Batch: 316287
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.01245 U 0.0409 0.0409 1.00 0.0794 pCi/lL 07/05/17 10:51 07/27/17 05:58 1
MB MB

Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.3 40-110 07/05/17 10:51 07/27/17 05:58 1

TestAmerica Canton
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-81629-1

Method: 9315 - Radium-226 (GFPC) (Continued)

Matrix: Water
Analysis Batch: 319473

Lab Sample ID: LCS 160-316287/2-A

Client Sample ID: Lab Control Sample

Prep Type: Total/NA
Prep Batch: 316287

Y Carrier

Page 23 of 35

Total
Spike LCS LCS Uncert. %Rec.

Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.4 10.28 1.06 1.00 0.0909 pCilL 90 68-137

LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 95.3 40-110

Method: 9320 - Radium-228 (GFPC)
Lab Sample ID: MB 160-316293/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 317416 Prep Batch: 316293
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.3203 U 0.223 0.225 1.00 0.346 pCi/lL 07/05/17 12:26 07/14/17 14:25 1
vMB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.3 40-110 07/05/17 12:26 07/14/17 14:25 1
Y Carrier 84.1 40-110 07/05/17 12:26 07/14/17 14:25 1
Lab Sample ID: LCS 160-316293/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 317416 Prep Batch: 316293
Total
Spike LCS LCS Uncert. %Rec.

Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 13.2 15.30 1.63 1.00 0.317 pCi/lL 116 56 - 140

LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 95.3 40-110

84.9 40-110

TestAmerica Canton
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

QC Association Summary

TestAmerica Job ID: 240-81629-1

Metals
Prep Batch: 285360
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-81629-1 MW-1 Total/NA Water 7470A
240-81629-2 MW-2 Total/NA Water T7470A
240-81629-3 MW-3 Total/NA Water T7470A
240-81629-4 MW-4 Total/NA Water 7470A
MB 240-285360/1-A Method Blank Total/NA Water 7470A
LCS 240-285360/2-A Lab Control Sample Total/NA Water 7470A
Prep Batch: 285363
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-81629-1 MW-1 Total Recoverable  Water 3005A
240-81629-2 MW-2 Total Recoverable  Water 3005A
240-81629-3 MW-3 Total Recoverable  Water 3005A
240-81629-4 MW-4 Total Recoverable ~ Water 3005A
MB 240-285363/1-A Method Blank Total Recoverable ~ Water 3005A
LCS 240-285363/2-A Lab Control Sample Total Recoverable ~ Water 3005A
LCS 240-285363/3-A Lab Control Sample Total Recoverable  Water 3005A
Analysis Batch: 285564
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-81629-1 MW-1 Total Recoverable  Water 6010C 285363
240-81629-2 MW-2 Total Recoverable  Water 6010C 285363
240-81629-3 MW-3 Total Recoverable  Water 6010C 285363
240-81629-4 MW-4 Total Recoverable  Water 6010C 285363
MB 240-285363/1-A Method Blank Total Recoverable  Water 6010C 285363
LCS 240-285363/2-A Lab Control Sample Total Recoverable ~ Water 6010C 285363
Analysis Batch: 285610
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-81629-1 MW-1 Total/NA Water T7470A 285360
240-81629-2 MW-2 Total/NA Water T7470A 285360
240-81629-3 MW-3 Total/NA Water 7470A 285360
240-81629-4 MW-4 Total/NA Water 7470A 285360
MB 240-285360/1-A Method Blank Total/NA Water 7470A 285360
LCS 240-285360/2-A Lab Control Sample Total/NA Water 7470A 285360
Analysis Batch: 285825
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-81629-1 MW-1 Total Recoverable ~ Water 6010C 285363
240-81629-2 MW-2 Total Recoverable ~ Water 6010C 285363
Analysis Batch: 285889
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-81629-1 MW-1 Total Recoverable  Water 6020A 285363
240-81629-2 MW-2 Total Recoverable  Water 6020A 285363
240-81629-3 MW-3 Total Recoverable ~ Water 6020A 285363
240-81629-4 MW-4 Total Recoverable ~ Water 6020A 285363
MB 240-285363/1-A Method Blank Total Recoverable ~ Water 6020A 285363
LCS 240-285363/3-A Lab Control Sample Total Recoverable  Water 6020A 285363
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QC Association Summary
Client: ERM-North Central Inc TestAmerica Job ID: 240-81629-1
Project/Site: Grand Haven BLP - CCR Monitoring

Metals (Continued)
Analysis Batch: 286057

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-81629-1 MW-1 Total Recoverable ~ Water 6020A 285363
240-81629-2 MW-2 Total Recoverable ~ Water 6020A 285363
240-81629-3 MW-3 Total Recoverable ~ Water 6020A 285363
240-81629-4 MW-4 Total Recoverable ~ Water 6020A 285363
MB 240-285363/1-A Method Blank Total Recoverable  Water 6020A 285363
LCS 240-285363/3-A Lab Control Sample Total Recoverable  Water 6020A 285363

General Chemistry
Analysis Batch: 285598

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-81629-1 MW-1 Total/NA Water 9056A

240-81629-1 MW-1 Total/NA Water 9056A

240-81629-3 MW-3 Total/NA Water 9056A

240-81629-4 MW-4 Total/NA Water 9056A

240-81629-4 MW-4 Total/NA Water 9056A

MB 240-285598/3 Method Blank Total/NA Water 9056A

LCS 240-285598/4 Lab Control Sample Total/NA Water 9056A

Analysis Batch: 285606

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-81629-1 MW-1 Total/NA Water SM 2540C

240-81629-2 MW-2 Total/NA Water SM 2540C

240-81629-3 MW-3 Total/NA Water SM 2540C

240-81629-4 MW-4 Total/NA Water SM 2540C

MB 240-285606/1 Method Blank Total/NA Water SM 2540C

LCS 240-285606/2 Lab Control Sample Total/NA Water SM 2540C

Analysis Batch: 286334

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-81629-2 MW-2 Total/NA Water 9056A
MB 240-286334/3 Method Blank Total/NA Water 9056A
LCS 240-286334/4 Lab Control Sample Total/NA Water 9056A
Rad
Prep Batch: 316287
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-81629-1 MW-1 Total/NA Water PrecSep-21
240-81629-2 MW-2 Total/NA Water PrecSep-21
240-81629-3 MW-3 Total/NA Water PrecSep-21
240-81629-4 MW-4 Total/NA Water PrecSep-21
MB 160-316287/1-A Method Blank Total/NA Water PrecSep-21
LCS 160-316287/2-A Lab Control Sample Total/NA Water PrecSep-21
Prep Batch: 316293
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-81629-1 MW-1 Total/NA Water PrecSep_0
240-81629-2 MW-2 Total/NA Water PrecSep_0
240-81629-3 MW-3 Total/NA Water PrecSep_0

TestAmerica Canton
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

QC Association Summary

TestAmerica Job ID: 240-81629-1

Rad (Continued)

Prep Batch: 316293 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-81629-4 MW-4 Total/NA Water PrecSep_0
MB 160-316293/1-A Method Blank Total/NA Water PrecSep_0
LCS 160-316293/2-A Lab Control Sample Total/NA Water PrecSep_0
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Chronicle

TestAmerica Job ID: 240-81629-1

Client Sample ID: MW-1
Date Collected: 06/26/17 11:37
Date Received: 06/28/17 09:30

Lab Sample ID: 240-81629-1

Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 285363 06/29/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 285564 06/30/17 15:42 KLC TAL CAN
Total Recoverable  Prep 3005A 285363 06/29/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 10 285825 07/03/17 18:07 RKT TAL CAN
Total Recoverable  Prep 3005A 285363 06/29/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 285889 07/04/17 03:43 AS1 TAL CAN
Total Recoverable  Prep 3005A 285363 06/29/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 286057 07/05/17 17:57 AS1 TAL CAN
Total/NA Prep T470A 285360 06/29/17 14:00 AJC TAL CAN
Total/NA Analysis T470A 1 285610 06/30/17 14:50 DTN TAL CAN
Total/NA Analysis 9056A 1 285598 06/30/17 23:34 JMB TAL CAN
Total/NA Analysis 9056A 10 285598 06/30/17 23:54 JMB TAL CAN
Total/NA Analysis SM 2540C 1 285606 06/30/17 13:58 MM TAL CAN
Total/NA Prep PrecSep-21 316287 07/05/17 10:51 LDE TAL SL
Total/NA Analysis 9315 1 319473 07/27/17 06:00 RTM TAL SL
Total/NA Prep PrecSep_0 316293 07/05/17 12:26 LDE TAL SL
Total/NA Analysis 9320 1 317416 07/14/17 14:26 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 319718 07/28/17 15:26 RTM TAL SL
Client Sample ID: MW-2 Lab Sample ID: 240-81629-2
Date Collected: 06/26/17 12:25 Matrix: Water
Date Received: 06/28/17 09:30
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 285363 06/29/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 285564 06/30/17 15:47 KLC TAL CAN
Total Recoverable  Prep 3005A 285363 06/29/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 10 285825 07/03/17 18:11 RKT TAL CAN
Total Recoverable  Prep 3005A 285363 06/29/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 285889 07/04/17 03:48 AS1 TAL CAN
Total Recoverable  Prep 3005A 285363 06/29/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 286057 07/05/17 18:02 AS1 TAL CAN
Total/NA Prep T7470A 285360 06/29/17 14:00 AJC TAL CAN
Total/NA Analysis T7470A 1 285610 06/30/17 14:56 DTN TAL CAN
Total/NA Analysis 9056A 10 286334 07/08/17 06:05 LKG TAL CAN
Total/NA Analysis SM 2540C 1 285606 06/30/17 13:58 MM TAL CAN
Total/NA Prep PrecSep-21 316287 07/05/17 10:51 LDE TAL SL
Total/NA Analysis 9315 1 319473 07/27/17 06:01 RTM TAL SL
Total/NA Prep PrecSep_0 316293 07/05/17 12:26 LDE TAL SL
Total/NA Analysis 9320 1 317416 07/14/17 14:26 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 319718 07/28/17 15:26 RTM TAL SL

Page 27 of 35

TestAmerica Canton

7/31/2017



Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Chronicle

TestAmerica Job ID: 240-81629-1

Client Sample ID: MW-3
Date Collected: 06/26/17 14:15

Lab Sample ID: 240-81629-3

Matrix: Water

Date Received: 06/28/17 09:30

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 285363 06/29/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 285564 06/30/17 15:51 KLC TAL CAN
Total Recoverable  Prep 3005A 285363 06/29/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 285889 07/04/17 03:52 AS1 TAL CAN
Total Recoverable  Prep 3005A 285363 06/29/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 286057 07/05/17 18:06 AS1 TAL CAN
Total/NA Prep 7470A 285360 06/29/17 14:00 AJC TAL CAN
Total/NA Analysis 7470A 1 285610 06/30/17 14:58 DTN TAL CAN
Total/NA Analysis 9056A 5 285598 07/01/17 00:15 JMB TAL CAN
Total/NA Analysis SM 2540C 1 285606 06/30/17 13:58 MM TAL CAN
Total/NA Prep PrecSep-21 316287 07/05/17 10:51 LDE TAL SL
Total/NA Analysis 9315 1 319473 07/27/17 06:01 RTM TAL SL
Total/NA Prep PrecSep_0 316293 07/05/17 12:26 LDE TAL SL
Total/NA Analysis 9320 1 317416 07/14/17 14:26 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 319718 07/28/17 15:26 RTM TAL SL
Client Sample ID: MW-4 Lab Sample ID: 240-81629-4
Date Collected: 06/26/17 15:29 Matrix: Water
Date Received: 06/28/17 09:30
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 285363 06/29/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 285564 06/30/17 15:56 KLC TAL CAN
Total Recoverable  Prep 3005A 285363 06/29/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 285889 07/04/17 03:56 AS1 TAL CAN
Total Recoverable  Prep 3005A 285363 06/29/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 286057 07/05/17 18:10 AS1 TAL CAN
Total/NA Prep 7470A 285360 06/29/17 14:00 AJC TAL CAN
Total/NA Analysis 7470A 1 285610 06/30/17 15:00 DTN TAL CAN
Total/NA Analysis 9056A 1 285598 07/01/17 01:35 JMB TAL CAN
Total/NA Analysis 9056A 10 285598 07/01/17 01:55 JMB TAL CAN
Total/NA Analysis SM 2540C 1 285606 06/30/17 13:58 MM TAL CAN
Total/NA Prep PrecSep-21 316287 07/05/17 10:51 LDE TAL SL
Total/NA Analysis 9315 1 319473 07/27/17 06:01 RTM TAL SL
Total/NA Prep PrecSep_0 316293 07/05/17 12:26 LDE TAL SL
Total/NA Analysis 9320 1 317416 07/14/17 14:26 ALD TAL SL
Total/NA Analysis Ra226_Ra228 1 319718 07/28/17 15:26 RTM TAL SL

Laboratory References:
TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Accreditation/Certification Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-81629-1
Project/Site: Grand Haven BLP - CCR Monitoring

Laboratory: TestAmerica Canton

The accreditations/certifications listed below are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
Virginia NELAP 3 460175 09-14-17 *
West Virginia DEP State Program 3 210 12-31-17*

Laboratory: TestAmerica St. Louis
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number  Expiration Date

Virginia NELAP 3 460230 06-14-18
The following analytes are included in this report, but are not accredited/certified under this accreditation/certification:
Analysis Method Prep Method Matrix Analyte
9315 PrecSep-21 Water Radium-226
The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:
Analysis Method Prep Method Matrix Analyte
Ra226_Ra228 Water Combined Radium 226 + 228

West Virginia DEP State Program 3 381 08-31-17 *

The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:

Analysis Method Prep Method Matrix Analyte
Ra226_Ra228 Water Combined Radium 226 + 228

* Accreditation/Certification renewal pending - accreditation/certification considered valid.

TestAmerica Canton
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TestAmerica Canton

4101 Shuffel Street NW

North Canton, OH 44720

Phone (330) 497-9396 Fax (330) 497-0772

I8 jeas

Chain of Custody Record

TestAmerica

|zampler Lab PM (Carner Tracking No(s): (COC Mo
Client Information COr'f_,q F’ (]2~ Myers, Madonna 240-41876-17977 1
Clisnt Contact Phone { o, E-Mail Page
Mr. Brian Beach LQ a9 {O] f) (a G\"- madonna myers@testamericainc com Page 1 of 1
Company = ; Job #
ERM-Narth Central Inc Analysis Requested
Addiess Due Date Requested: il Preservation Codes:
3352 128th Avenue A-HoL o< g
City TAT Requested (days): B - NaOH N - None
Holland f C - Zn Acalate O « AsNaD2
Stae, 2 N D - Nitrie Acid P - Na204s
' E - NaHE04 Q- Na2503
MI, 49424 1 F - MeDH R - Na25203
JPhane PO# : G - Amchior 5. H2504
0398257 | H-Ascobic Acd T - TSP Dodecahydrate
Email WO # b = lcee U - Atatone
ol o J - DI Water V- MCAA
Enan‘. E:::h@etm com — HES 5 by W-pH 45
BT z 1 ] = IL-EDA Z - other (specify)
Grand Haven BLP - CCR Monitoring 24017882 5 I 5 o 5 et Qupaciy
Sie SSOWA gEld | < | o g |oter:
ale a| 2 a -~
i A =
B 214l 2
Sample | Matrix E £18|¢ R —————— £
Type f:::. Fra E 288 —— 3
sample |(C=comp.| ommuwer [Z|€] < g8 L §
Sample Identification Sample Date | Time | G=grab) [errmswa-a)z|d ]| 8 | S | 8 i 2 Special Instructions/Note:
Preservation Code: D D [N e
g ——————
y L e —
MW-1 &'ZO'H ‘”3 v, 6, Water 5(} }< =
‘ e
.. Water T —
Jpwa | k1 & Dl X o ——
IEN—S | | Y| S‘ G Water )(’ X Y i
v s =
faw-a G-24-0 |1529] G | water N 1\ M =
=
Water —
—
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard Flammable Skin Irritant DPOfSDﬂ B (] Unknown I:!Racﬁologf'ca! Returm To Chent Disposal By Lab Archive For Months
Deliverable Requested: |, 11, lil, IV, Other (specify) Special Instructions/QC Requirements

Empty Kit ﬁeﬁnquushed by

1531&

A No

- = e Fedex’ Overaihy
Reknquished by ate/Time ’ ompa celvad by 7 Company -
Sicea Bl <ERe (G370 / WSO TR0 TR Al [ TR/z0)1% 980 | T
Relinquished by Date/Time Company Received by Date/Time Company
cuic?lry Seals Intact  JCustody Seal No.: Cogler Temperalures) °C and Other Remarks
es

N B




Login # : W 5

TestAmerica Canton Sample Receipt Form/Narrative

Canton Facility

Client &AM Site Name_{oprand vta Cooler 3‘3?31 by: e

Gooler Receivedon O6/2 £ 7~ opened on(DE/2 ]l 7~ S

FedEx: 1' Grd FXp UPS FAS Clipper _Client Drop Off TestAmerica Courier __ Other Y/
Storage Location

Receipt After-hours: Drop-off Date/Time

TestAmerica Cooler # Foam Box  Clicpt Box Other

Packing material used: BubsleWeap  Foam % None  Other
COOLANT: W&Le> Bluelce Drylee  Water None

1. Cooler temperature upon receipt [ See Multiple Cooler Form ¥

IR GUN# IR-8 (CF -0.4 °C) Observed Cooler Temp. oC Corrected Cooler Temp. b, i
IR GUN #36 (CF +0°C) Observed Cooler Temp. 2. & °C Corrected Cooler Temp. 2.5 °C

-Were custody seals on the outside of the cooler(s) signed & dated? No NA

2. Were custody seals on the outside of the cooler(s)? If Yes Quantity 8 No T
es

“Were custody seals on the bottle(s) or bottle kits (LLHg/MeHg)? o

3, Shippers packing slip attached to the cooler(s)? 0
4. Did custody papers accompany the sample(s)? % No
5. Were the custody papers relinquished & signed in the appropriate place? Yesy No (
6. Was/were the person(s) who collected the samples clearly identified on the coc? cs No
7. Did all bottles arrive in good condition (Unbroken)? No
8. Could all bottle labels be reconciled with the COC? No |
9. Were correct bottle(s) used for the test(s) indicated? No f
10. Sufficient quantity received to perform indicated analyses? No i
11. Are these work share samples? ves K8 [

’ If yes, Questions 11-15 have been checked at the originating laboratory.
11. Were sample(s) at the correct pH upon receipt? Yes No @ pH Strip Lot# HC697954
o

12. Were VOAs on the COC? Yes P
13. Were air bubbles 6 mm in any VOA vials? . @ Larger than this. Yes No @
14. Was a VOA trip blank present in the cooler(s)? Trip Blank Lot # _ Yes N

15. Was a LL Hg or Me Hg trip blank present? Yes
Contacted PM Date by ~ viaVerbal Voice Mail Other

Concerning

Samples processed by:

16. CHAIN OF CUSTODY & SAMPLE DISCREPANCIES

17. SAMPLE CONDITION
Sample(s) were received after the recommended holding time had expired.
were received in a broken container.

Sample(s)
Sample(s) were received with bubble =6 mm in diameter. (Notify PM)

[ 18. SAMPLE PRESERVATION
!| Sample(s) N w ~ Z were further preserved in the laboratory.

| Time preserved: ¥ Preservative(s) added/Lot number(s): L/ e G
| Llz3) I& E A

Ref: SOF NC-SC-0015. Sample Receiving

tagorpleorp\A uQ.{_Fan.imes{Camm-QA Doc;:mnr—j!amgrmnnH'ari-.rn_-urw.rwu!"'m.f Version Work Instruciions\WINC-099-052317 Cooler Receipt Form.doc di
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6/28/2017

Temperature readings.

Client Sample 1D

MW-1
MW-1
MW-1
MW-2
MW-2
MW-2
MW-3
MW-3
MW-3
MW-4
MW-4
MW-4

Page | of |

Login Container Summary Report

240-81629

Lab 1D

240-81629-B-1
240-81629-C-1
240-81629-D-1
240-81629-B-2
240-81629-C-2
240-81629-D-2
240-81629-B-3
240-81629-C-3
240-81629-D-3
240-81629-B-4
240-81629-C-4
240-81629-D-4

Container Type

Plastic 500ml - with Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic | liter - Nitric Acid

Plastic | liter - Nitric Acid
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Login Sample Receipt Checklist

Client: ERM-North Central Inc

Login Number: 81629
List Number: 2
Creator: Taylor, Kristene N

Job Number: 240-81629-1

List Source: TestAmerica St. Louis
List Creation: 06/29/17 02:02 PM

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True 17.0,17.0
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? False
There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True
HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

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

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Canton
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Login Sample Receipt Checklist

Client: ERM-North Central Inc

Login Number: 81629
List Number: 3
Creator: Ehlert, Larissa D

Question Answer

Comment

Job Number: 240-81629-1

List Source: TestAmerica St. Louis
List Creation: 07/05/17 07:56 AM

Radioactivity wasn't checked or is </= background as measured by a survey
meter.

The cooler's custody seal, if present, is intact.
Sample custody seals, if present, are intact.

The cooler or samples do not appear to have been compromised or
tampered with.

Samples were received on ice.

Cooler Temperature is acceptable.

Cooler Temperature is recorded.

COC is present.

COC is filled out in ink and legible.

COC is filled out with all pertinent information.

Is the Field Sampler's name present on COC?

There are no discrepancies between the containers received and the COC.

Samples are received within Holding Time (excluding tests with immediate
HTs)

Sample containers have legible labels.
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 Canton
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Environmental Resources Management

Page. of
Field Form for Low Flow Rate Sampling
Well ID: M=) Project #:
Site Name & Address: Client:  GHBLT
2 Date:  (,~2(; -]7
Sampler Name: C- F Weather: 7 :
Pump Type: Oe 115 ~+a ¢ Temperature/Bar. Pressure i e K
Meter Type (s): " WSE &< L Turk 2100P Start Time of Purging: \Q 4T ¥
Top of Casing Elevation (feet): qqd 35" = Well Material: ~ FL/C
Initial Water Level (feet below TOC): [ ite A Well Diameter: 2 '
Groundwater Elevation/SWL (feet): d2.5S Length of Water Column (feet): [, , <9
Well Depth (feet below TOC): Y. 52" Calculated Well Volume* (liters or 106G
Screened Interval (feet below TOC): u-q Well Volume Discharged (liters or =z .29
Depth Pump Intake Set At (feet below TOC): = -
Well Inspection: Clearly Labeled _@_N_; Concrete Pad Intact _fa_N _; Lock Functional _1Y___N_; Pro-cover in good condition ¥ N_; Casing in good condition _@__N__
Calibration: Time; _ A 30  ; pH 4 Standard ; pH7 Standard__\ __; pH 10 Standard__L(J ; Conductivity Std__1.4/2; DO__jJGY.
Note: TOC = Top of Casing
Specific 2 Flow Rate
g Temperature Dissolved Oxygen pH ORP - Water Level % Comments
Tims (°C) C“("r::;;::";“ (mglL) (S.U.) (mV) Tf""'d’“’ (N.T.U.) (ft) %; (i.e., odor, color, etc)
05X Lo Z-C7 < B 10 RSl [ —CR [ .90 0%0
M 03 11.2.% 2333 040 ‘éﬁ =109 S5 $.9¢ Q. 1%0
1[0%¥ .33 2 240 " e A Hd | —1]g.2 1,26 < .G¢ z. (%0
13 R | 2 awe G-\ Zida | =1z5.0 N XE L A I¥C
\\\E 171 ) 2 -ZH0o 0.2\ L.24 | —142.4 . S ¢ N4 - 0.140
N2 1.4 2 -2NY Q20 = SN TR ESTVE 1-9€ $ .G 0.2
g g ‘<% 7 2y T Q.19 2.l [~ 15NN .49 =gy 0.I¥C
il 1.2, 225\ Q.14 .91 =190 1 .49 §4s | g.1X0
WY i APK 2 2. ug 0,2 g asl =13 L] & S o.I€a
3™ | S D.2u 0.23 I e ) Lok .a< Q.90
ik " g £10% (Values Greater +10% <0.5 Umin =
Limits +3% +3% 0.3 mgiL) +0.1 +10 mV (when above 5 NTUY® -0.3 feet 0.13 gal/min
Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder=1r* h

- If water level is above the top of the screen, maximum drawdown = screen length/2

- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples.

Comments:

*All attempts will be made to get turbidity below 5 NTUs. In the event that groundwater turbidity has stabsilized a{%oye
Zam [ |4

LUy

NTU, a filtered ?netgl’s (dissclved) sample will also be collected.




Environmental Resources Management

Page _ of
Field Form for Low Flow Rate Sampling
Well ID: M W ~ Z Project #:
Site Name & Address: Client: (~H((LP
Date:  (,-24~]1
Sampler Name: < = Weather:
Pump Type: (Pars<tal N Temperature/Bar. Pressure | 749.0
Meter Type (s): NLY S<4L, [Tk 2100 F Start Time of Purging: 17204
Top of Casing Elevation (feet): e s -Gl Well Material: evCe
Initial Water Level (feet below TOC): 4.« Well Diameter; 2\
Groundwater Elevation/SWL (feet): ‘gL .q) Length of Water Column (feet): % ,5 2°
Well Depth (feet below TOC): Y R Caiculated Well Volume* (liters or gal): 159
Screened Interval (feet below TOC): l&-2.4° Well Volume Discharged (litersorgal): |, 9|
Depth Pump Intake Set At (feet below TOC): iq}
Well Inspection: Clearly Labeled *¥___N_; Concrete Pad Intact (¥ N_; Lock Functional __N_; Pro-cover in good condition _‘@__N_; Casing in good condition _‘%_N___
Calibration: Time; __ ©° : pH 4 Standard Y : pH 7 Standard ; pH 10 Standard L; Conductivity Std_1. Y| 2 : DO 1007 .
Note: TOC = Top of Casing : ;
Specific 3 Flow Rate
Temperature Dissolved Oxygen pH ORP - Water Level 2 Comments
o () Eenaua s (mg/L) (S.u) (mv) R (ft) (et or (ie.. odor, color, etc)
. (msicm ___gallon/min)
DAL [EP g uA 0.0 B.00 [=13L7 G. 2] 12 03 UL /X0
I?q}?\ \‘-}.‘z". ‘—1%-95( !’3 :f'{.) —7;“3_1 "'|7l‘_vl{s Cll' | fg,IJ{h G'l(sﬂ
2 14N L] . < <3 Q.4 —L.gs | =238 &SL (S-S ) Ol
12 FTET H'(S0 O, 4] m Ve L T T il s RS2 | O jfe
24, .10 H, 2<% Q.32 i 5 ol IS T 535 [&$2 O 160
\ U2 15,10 4. 44 [T IV} y: P 1 - 11g.7 542 T Q./La
ULl 1Y ¢g 4047 0,249 1.9 | —jjen . 8% 1§.82] ©O-li¢
12510 14.49" H.90& D.2% G i o) =1I4-L | §:S™ g 1 £S2 O-Ih(
1o £l IEFER N, 199 0.2( =.1¢ | =Ill2.9 Sl B, O /0
— " 5 +10% (Values Greater £10% <0.5 L/min =
ay il il 0.3 mg/L) = H0MV | henanow s | 0Tt 0.13 gal/min

Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder = * h
- If water level is above the top of the screen, maximum drawdown = screen length/2
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples.

FAll attempts will be made to

Comments: < |iahyly amyg W/
v ) 1 | T

\rJtH:.-J +in

ample) A
\'l o—

turbidity below 5 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, & filtered metals (dissolved) sample will also be collected.

p e
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Environmental Resources Management

Page  of
Field Form for Low Flow Rate Sampling
Well ID: M~ 77 Project #:
Site Name & Address: Client: -Hauf
Date: (-2 L,-11
Sampler Name: CF Weather: :
Pump Type: faeosbalbde Temperature/Bar. Pressure | I,
Meter Type (s): Start Time of Purging: | 2 %/
Top of Casing Elevation (feet): b R Ll Well Material: v
Initial Water Level (feet below TOC): 'ﬁ 2.0+ Well Diameter: e 20
Groundwater Elevation/SWL (feet): 4= . e Length of Water Column (feet): .30
Well Depth (feet below TOC): 2,0,34" Calculated Well Volume* (liters or g}: I L
Screened Interval (feet below TOC): 2.~ 1%? Well Volume Discharged (liters or da)): K]
Depth Pump Intake Set At (feet below TOC): i (st
Well Inspection: Clearly Labeled _@_N__; Concrete Pad Intact _@_N_, Lock Functional @_N Pro-cover in good condition _&N C-asmg in good gondition Q’ N__
Calibration: Time; 0 ; ‘73 E , _: pH 4 Standard ; pH 7 Standard 3 : pH 10 Standard 1 (1: Conductivity Std | yi \ : DO | O'U
Note: TOC = Top of Casing ;
Specific : Flow Rate
i Temperature Dissolved Oxygen pH ORP s Water Level : Comments
Time °C) Conductance (mglL) (S.U.) (mv) Turbidity (N.T.U.) ) {@mn.or i, odor, colo aka)
(ms/cm) _ allon/min)
% Ies [ 4 779 g.% 2 .04 | =0/, 9 e Ll T 2d T 06.1%0
3 U] M o T i o 0.<< e L, T L R T 1229 G.1%0
1eue !l .52 .2 18 o 40 .83 | —<<,2 Z.S| |2 20 1. I
{1353 14 uN L "‘-_.Ga n.%q s s I Mt 11 1 2. .65 | 2.3y q.iéo :
1354 \H.as R 035 e P o B L 2.5} 2. 34" 0. 180 [dree2d glightN bo crabivze |wie
1903 AU LY U 2.0\ Q.24 .49 =% :4 £-90 \Z-34 O.{Lg X =
ihgiq b R H.20 g 32 = (4] -< 3 2.42 D o-/1LG
19¢ iy 53 H.16¢" d.249 Ly | ~S<.g 247 [2-3¢ G.14g
tug 1l 33 H }J93 012w o T 7 e | v I ; <. 3y G.1L0
[ERNES A4.30 = 1 g.24 i 5 2 I -0 P P 12 -3y G- Juf
ity ) 5 +10% (Values Greater +10% <0.5 L/min =
Limits £3% 3% 0.3 mgiL) +0.1 +10mV (when above 5 NTUY* -0.3 feet 0.13 galimin
Information: 1 in diameter well = 0.041 gal/ft = 154 mifft, 2 in dia. = 0.163 galfft = 617 mlUft, 4 in dia = 0.652 gal/ft = 2468 mlft; Volume of cylinder=m*h

- If water level is above the top of the screen, maximum drawdown = screen length/2

- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples.

*All attempts will be made to get turbidity below 5 NTUs. In the event that groundwater turbidity has sta

Comments:

S &)

\Ol 1

bﬁlzed gboveza NTU, a ﬂﬁr%g metals (dissolved) sample will also be collected.




Environmental Resources Management Page ___ of
Field Form for Low Flow Rate Sampling

Well 1D: FAARY et 1:\ Project #: 2
Site Name & Address: Client: (A LF
Date: (., -Z&-/y
Sampler Name: C= Weather: T
Pump Type: Temperature/Bar. Pressure /
Meter Type (s): Start Time of Purging: (S 2
Top of Casing Elevation (feet): 10 3.5 a\ Well Material: Fve
Initial Water Level (feet below TOC): e X Well Diameter: - ¥
Groundwater Elevation/SWL (feet): A2 .0%" Length of Water Column (feet): "7, W9
Well Depth (feet below TOC): 2™ Calculated Well Volume* (liters or@): LEE
Screened Interval (feet below TOC): VO=-(8 0 Well Volume Discharged (liters or gai): 1.9
Depth Pump Intake Set At (feet below TOC): Pt ”
Well Inspection: Clearly Labeled %__ N_; Concrete Pad Intact iﬁ N_; Lock Functional @ N_; Pro-cog}er in good condition _@ N_; Casmg in gcod condition [2’; g'}__
Calibration: Time; 0230 . pH4Standerd_ Y pH7 Standard___ ] ; pH 10 Standard l Conductivity Std__ 1+ 4! 2 :p0_i007
Note: TOC = Top of Casingl
Specific : Flow Rate
Temperature Dissolved Oxygen pH ORP =2 Water Level Comments
Time c) Conductance (mg/L) (S.U.) (mV) Turbidity (N.T.U.) () mor (i.e., odor, color, etc)
(msiem) £ gallon/min)
1502 1S -0y T B L a. -”:'6 Xoll (=44 6 %.i’-& LGT0 A .20
\S &1 1w 94 s W G Y ) '“11.2. .29 \G > Q.25
1S 12 i e i 0 s N XY . BTN =, GUl —fg. % 11u 10 1 0. 20
S\ = .0 2 230 o.”:}ﬁ -S| ~0.8 7'. 2\ RPST! 0,20
1826 V2 306 AT o, 46 R =16 Zoad s V0.7 008
&1L e N 1 2. 220 5SS T.<p | —3L,3 it 1o T 7,28
15206 VAL AL TR0 gums | 40 T s=y4,1 RS T il 35
1929 P-4 Bamt T8 i P TSN st [e-71 (.29
—————————————— ————— T S S S S S S S S — ——— — — e —— —— ————— — T ———— —— i ——————— —————— ————— —— — —
.t . 3 +10% (Values Greater *10% <0.5 Umin =
Limits +3% 3% 0.3 mg/L) +0.1 +10 mV (when above 5 NTUJ* -0.3 feet 0.13 galimin

Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder =T “h
- If water level is above the top of the screen, maximum drawdown = screen length/2
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples.
*All attempts will be made to get turbidity below 5 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected.

Comments: Saom ioité@ \4'2,0\




Grand Haven Board of Light and Power :
JB Sims Power Generation Plant Project No. 17754168
2017 Annual Groundwater Monitoring & Corrective

Action Report

APPENDIX A-7

SEVENTH BACKGROUND SAMPLING EVENT
ANALYTICAL REPORTS & FIELD DATA FORMS

Golder
Associates

p:\mc\grand haven blp\200 reports\2017 annual report\final rp- ghblp 2017 annual report.docx



ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Canton

4101 Shuffel Street NW

North Canton, OH 44720

Tel: (330)497-9396

TestAmerica Job ID: 240-82597-1
Client Project/Site: Grand Haven BLP - CCR Monitoring

For:

ERM-North Central Inc
3352 128th Avenue
Holland, Michigan 49424

Attn: Mr. Brian Beach

MMW //)Lym/

Authorized for release hy:
8/16/2017 11:46:00 AM

Madonna Myers, Project Manager Il
(615)796-1870
madonna.myers@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:madonna.myers@testamericainc.com

Client: ERM-North Central Inc TestAmerica Job ID: 240-82597-1

Project/Site: Grand Haven BLP - CCR Monitoring
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Definitions/Glossary

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-82597-1

Qualifiers

Metals

Qualifier Qualifier Description

U Indicates the analyte was analyzed for but not detected.

B Compound was found in the blank and sample.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

General Chemistry

Qualifier Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Rad

Qualifier Qualifier Description

U Result is less than the sample detection limit.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.
=} Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LoQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

Page 3 of 33
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Case Narrative

Client: ERM-North Central Inc TestAmerica Job ID: 240-82597-1

Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-82597-1

Laboratory: TestAmerica Canton

Narrative

Job Narrative
240-82597-1

Comments
No additional comments.

Receipt

The samples were received on 7/20/2017 9:30 AM; the samples arrived in good condition, properly preserved and, where required, on ice.

The temperature of the cooler at receipt was 1.7° C.

RAD
Method(s) PrecSep_0: Radium 228 Prep Batch 160-319102

Insufficient sample volume was available to perform a sample duplicate (DU). A laboratory control sample/ laboratory control sample

duplicate (LCS/LCSD) were prepared instead to demonstrate batch precision.
MW-1 (240-82597-1), MW-2 (240-82597-2), MW-3 (240-82597-3) and MW-4 (240-82597-4)

Method(s) PrecSep_0: Radium 228 Prep Batch 160-319102
The following sample was reduced due to a heavy amount of sediment making sample murky and brown.

MW-2 (240-82597-2)

Method(s) PrecSep-21: Radium 226 Prep Batch 160-318979
The following sample was reduced due to heavy amounts of sediment making sample murky and brown.

MW-2 (240-82597-2)

Method(s) PrecSep-21: Radium 226 Prep Batch 160-318979

Insufficient sample volume was available to perform a sample duplicate (DU). A laboratory control sample/ laboratory control sample

duplicate (LCS/LCSD) were prepared instead to demonstrate batch precision.
MW-1 (240-82597-1), MW-2 (240-82597-2), MW-3 (240-82597-3) and MW-4 (240-82597-4)

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

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

General Chemistry

Method(s) 9056A: The following sample was diluted due to the nature of the sample matrix: MW-2 (240-82597-2). Elevated reporting limits

(RLs) are provided.

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

Page 4 of 33
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Method Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-82597-1

Project/Site: Grand Haven BLP - CCR Monitoring

Method Method Description Protocol Laboratory
6010C Metals (ICP) SW846 TAL CAN
6020A Metals (ICP/MS) SW846 TAL CAN
T470A Mercury (CVAA) SW846 TAL CAN
9056A Anions, lon Chromatography SW846 TAL CAN
SM 2540C Solids, Total Dissolved (TDS) SM TAL CAN
9315 Radium-226 (GFPC) SW846 TAL SL
9320 Radium-228 (GFPC) SW846 TAL SL
Ra226_Ra228 Combined Radium-226 and Radium-228 TAL-STL TAL SL

Protocol References:
SM = "Standard Methods For The Examination Of Water And Wastewater",
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.
TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:

TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Page 5 of 33
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Sample Summary
Client: ERM-North Central Inc TestAmerica Job ID: 240-82597-1
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID Matrix Collected Received

240-82597-1 MW-1 Water 07/17/17 11:30  07/20/17 09:30
240-82597-2 MW-2 Water 07/17/17 12:50  07/20/17 09:30
240-82597-3 MW-3 Water 07/17/17 14:08  07/20/17 09:30
240-82597-4 MWwW-4 Water 07/17/17 15:12  07/20/17 09:30

TestAmerica Canton

Page 6 of 33 8/16/2017



Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Detection Summary

TestAmerica Job ID: 240-82597-1

Lab Sample ID: 240-82597-1

Client Sample ID: MW-1

Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Boron 120000 B 4000 160 ug/L 20  6010C Total
Recoverable
Calcium 110000 5000 710 ug/L 1 6010C Total
Recoverable
Barium 0.56 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cobalt 0.00045 J 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0014 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Lithium 2.7 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 180 10 2.8 mg/L 10 9056A Total/NA
Fluoride 20 0.50 0.24 mg/L 10 9056A Total/NA
Sulfate 22 10 3.5 mg/L 10 9056A Total/NA
Total Dissolved Solids 1600 20 16 mg/L 1 SM 2540C Total/NA
Client Sample ID: MW-2 Lab Sample ID: 240-82597-2
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Boron 130000 4000 160 ug/L 20  6010C Total
Recoverable
Calcium 180000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0061 0.0050 0.00075 mg/L 1 6020A Total
Recoverable
Barium 0.44 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cadmium 0.00021 J 0.0010 0.00021 mg/L 1 6020A Total
Recoverable
Cobalt 0.0068 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Chromium 0.053 0.0020 0.00098 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0051 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Lead 0.0034 0.0010 0.00045 mg/L 1 6020A Total
Recoverable
Selenium 0.0028 J 0.0050 0.00089 mg/L 1 6020A Total
Recoverable
Lithium 1.2 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 150 20 5.7 mg/L 20 9056A Total/NA
Fluoride 14 1.0 0.48 mg/L 20 9056A Total/NA
Total Dissolved Solids 2100 50 39 mg/L 1 SM 2540C Total/NA
Client Sample ID: MW-3 Lab Sample ID: 240-82597-3
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Boron 4900 200 8.1 ug/L 1 68010C Total
Recoverable
Calcium 590000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0025 J 0.0050 0.00075 mg/L 1 6020A Total

This Detection Summary does not include radiochemical test results.
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Detection Summary

TestAmerica Job ID: 240-82597-1

Client Sample ID: MW-3 (Continued)

Lab Sample ID: 240-82597-3

Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Barium 0.41 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cobalt 0.00079 J 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Chromium 0.0014 J 0.0020 0.00098 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0015 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Selenium 0.00094 J 0.0050 0.00089 mg/L 1 6020A Total
Recoverable
Lithium 0.057 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 400 20 5.7 mg/L 20 9056A Total/NA
Fluoride 1.2 1.0 0.48 mg/L 20 9056A Total/NA
Sulfate 820 20 7.0 mg/L 20 9056A Total/NA
Total Dissolved Solids 3100 40 31 mg/L 1 SM 2540C Total/NA
Client Sample ID: MW-4 Lab Sample ID: 240-82597-4
Analyte Result Qualifier RL MDL Unit DilFac D Method Prep Type
Boron 3700 200 8.1 ug/L 1 6010C Total
Recoverable
Calcium 510000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0020 J 0.0050 0.00075 mg/L 1 6020A Total
Recoverable
Barium 0.17 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cobalt 0.00048 J 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Chromium 0.0019 J 0.0020 0.00098 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0016 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Lithium 0.048 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 340 10 2.8 mg/L 10 9056A Total/NA
Fluoride 1.3 0.50 0.24 mg/L 10 9056A Total/NA
Sulfate 940 10 3.5 mg/L 10 9056A Total/NA
Total Dissolved Solids 2600 40 31 mg/L 1 SM 2540C Total/NA

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-82597-1

Client Sample ID: MW-1
Date Collected: 07/17/17 11:30
Date Received: 07/20/17 09:30

Lab Sample ID: 240-82597-1
Matrix: Water

Method: 6010C - Metals (ICP) - Total Recoverable

Page 9 of 33

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 120000 B 4000 160 ug/L ©07/21/17 14:00  07/24/17 17:18 20
Calcium 110000 5000 710 ug/L 07/21/17 14:00  07/24/17 16:03 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ©07/21/17 14:00  07/28/17 00:01 1
Arsenic 0.0050 U 0.0050 0.00075 mg/L 07/21/17 14:00  07/28/17 00:01 1
Barium 0.56 0.0050 0.0022 mg/L 07/21/17 14:00  07/28/17 00:01 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 07/21/17 14:00  07/28/17 00:01 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 07/21/17 14:00  07/28/17 00:01 1
Cobalt 0.00045 J 0.0010 0.00019 mg/L 07/21/17 14:00  07/28/17 00:01 1
Chromium 0.0020 U 0.0020 0.00098 mg/L 07/21/17 14:00  07/28/17 00:01 1
Molybdenum 0.0014 J 0.010 0.0011 mg/L 07/21/17 14:00  07/28/17 00:01 1
Lead 0.0010 U 0.0010 0.00045 mg/L 07/21/17 14:00  07/28/17 00:01 1
Selenium 0.0050 U 0.0050 0.00089 mg/L 07/21/17 14:00  07/28/17 00:01 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 07/21/17 14:00  07/28/17 00:01 1
Lithium 2.7 0.0080 0.0017 mg/L 07/21/17 14:00  07/28/17 00:01 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L © 07/21/17 14:00  07/21/17 17:08 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 180 10 2.8 mg/L B 07/25/17 10:10 10
Fluoride 20 0.50 0.24 mg/L 07/25/17 10:10 10
Sulfate 22 10 3.5 mg/L 07/25/17 10:10 10
Total Dissolved Solids 1600 20 16 mg/L 07/24/17 10:01 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.285 0.0983 0.102 1.00 0.0844 pCi/lL 07/25/17 08:09  08/16/17 07:05 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 90.0 40-110 07/25/17 08:09  08/16/17 07:05 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.436 0.249 0.252 1.00 0.377 pCilL 07/25/17 10:53  08/07/17 09:46 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 90.0 40-110 07/25/17 10:53  08/07/17 09:46 1
Y Carrier 85.6 40-110 07/25/17 10:53  08/07/17 09:46 1

TestAmerica Canton

8/16/2017



Client Sample Results

Client: ERM-North Central Inc TestAmerica Job ID: 240-82597-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-82597-1
Date Collected: 07/17/17 11:30 Matrix: Water
Date Received: 07/20/17 09:30

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.721 0.268 0.272 5.00 0.377 pCilL 08/16/17 11:00 1

226 + 228

TestAmerica Canton
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Client Sample Results
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-82597-1

Client Sample ID: MW-2
Date Collected: 07/17/17 12:50
Date Received: 07/20/17 09:30

Lab Sample ID: 240-82597-2
Matrix: Water

Method: 6010C - Metals (ICP) - Total Recoverable
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Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 130000 4000 160 ug/L ©07/21/17 14:00  07/24/17 16:07 20
Calcium 180000 5000 710 ug/L 07/21/17 14:00  07/24/17 15:07 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ©07/2117 14:00  07/25/17 22:06 1
Arsenic 0.0061 0.0050 0.00075 mg/L 07/21/17 14:00  07/25/17 22:06 1
Barium 0.44 0.0050 0.0022 mg/L 07/21/17 14:00  07/25/17 22:06 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 07/21/17 14:00  07/25/17 22:06 1
Cadmium 0.00021 J 0.0010 0.00021 mg/L 07/21/17 14:00  07/25/17 22:06 1
Cobalt 0.0068 0.0010 0.00019 mg/L 07/21/17 14:00  07/25/17 22:06 1
Chromium 0.053 0.0020 0.00098 mg/L 07/21/17 14:00  07/25/17 22:06 1
Molybdenum 0.0051 J 0.010 0.0011 mg/L 07/21/17 14:00  07/25/17 22:06 1
Lead 0.0034 0.0010 0.00045 mg/L 07/21/17 14:00  07/25/17 22:06 1
Selenium 0.0028 J 0.0050 0.00089 mg/L 07/21/17 14:00  07/25/17 22:06 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 07/21/17 14:00  07/25/17 22:06 1
Lithium 1.2 0.0080 0.0017 mg/L 07/21/17 14:00  07/26/17 15:50 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ©07/21/17 14:00  07/24/17 14:23 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 150 20 5.7 mg/L B 07/25/17 10:30 20
Fluoride 14 1.0 0.48 mg/L 07/25/17 10:30 20
Sulfate 20 U 20 7.0 mg/L 07/25/17 10:30 20
Total Dissolved Solids 2100 50 39 mg/L 07/24/17 10:01 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.794 0.249 0.259 1.00 0.216 pCilL 07/25/17 08:09  08/16/17 07:05 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 78.5 40-110 07/25/17 08:09  08/16/17 07:05 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 1.48 0.577 0.593 1.00 0.800 pCilL 07/25/17 10:53  08/07/17 09:46 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 78.5 40-110 07/25/17 10:53  08/07/17 09:46 1
Y Carrier 87.9 40-110 07/25/17 10:53  08/07/17 09:46 1

TestAmerica Canton

8/16/2017



Client Sample Results

Client: ERM-North Central Inc TestAmerica Job ID: 240-82597-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-2 Lab Sample ID: 240-82597-2
Date Collected: 07/17/17 12:50 Matrix: Water
Date Received: 07/20/17 09:30

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 2.27 0.628 0.647 5.00 0.800 pCilL 08/16/17 11:00 1

226 + 228

TestAmerica Canton
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Client Sample Results
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-82597-1

Client Sample ID: MW-3
Date Collected: 07/17/17 14:08
Date Received: 07/20/17 09:30

Lab Sample ID: 240-82597-3
Matrix: Water

Method: 6010C - Metals (ICP) - Total Recoverable
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Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 4900 200 8.1 ug/L ©07/21/17 14:00  07/24/17 15:12 1
Calcium 590000 5000 710 ug/L 07/21/17 14:00  07/24/17 15:12 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ©07/2117 14:00  07/25/17 22:10 1
Arsenic 0.0025 J 0.0050 0.00075 mg/L 07/21/17 14:00  07/25/17 22:10 1
Barium 0.41 0.0050 0.0022 mg/L 07/21/17 14:00  07/25/17 22:10 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 07/21/17 14:00  07/25/17 22:10 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 07/21/17 14:00  07/25/17 22:10 1
Cobalt 0.00079 J 0.0010 0.00019 mg/L 07/21/17 14:00  07/25/17 22:10 1
Chromium 0.0014 J 0.0020 0.00098 mg/L 07/21/17 14:00  07/25/17 22:10 1
Molybdenum 0.0015 J 0.010 0.0011 mg/L 07/21/17 14:00  07/25/17 22:10 1
Lead 0.0010 U 0.0010 0.00045 mg/L 07/21/17 14:00  07/25/17 22:10 1
Selenium 0.00094 J 0.0050 0.00089 mg/L 07/21/17 14:00  07/25/17 22:10 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 07/21/17 14:00  07/25/17 22:10 1
Lithium 0.057 0.0080 0.0017 mg/L 07/21/17 14:00  07/26/17 15:54 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ©07/21/17 14:00  07/24/17 14:25 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 400 20 5.7 mg/L B 07/25/17 10:51 20
Fluoride 1.2 1.0 0.48 mg/L 07/25/17 10:51 20
Sulfate 820 20 7.0 mg/L 07/25/17 10:51 20
Total Dissolved Solids 3100 40 31 mg/L 07/24/17 10:01 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.689 0.141 0.154 1.00 0.0963 pCi/L 07/25/17 08:09  08/16/17 07:05 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 95.3 40-110 07/25/17 08:09  08/16/17 07:05 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.686 0.263 0.270 1.00 0.367 pCilL 07/25/17 10:53  08/07/17 09:46 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 95.3 40-110 07/25/17 10:53  08/07/17 09:46 1
Y Carrier 84.5 40-110 07/25/17 10:53  08/07/17 09:46 1

TestAmerica Canton
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Client Sample Results
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-82597-1

Client Sample ID: MW-3
Date Collected: 07/17/17 14:08
Date Received: 07/20/17 09:30

Lab Sample ID: 240-82597-3
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 1.38 0.298 0.311 5.00 0.367 pCilL 08/16/17 11:00 1

226 + 228
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample Results

TestAmerica Job ID: 240-82597-1

Client Sample ID: MW-4
Date Collected: 07/17/17 15:12
Date Received: 07/20/17 09:30

Lab Sample ID: 240-82597-4
Matrix: Water

Method: 6010C - Metals (ICP) - Total Recoverable

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 3700 200 8.1 ug/L ©07/21/17 14:00  07/24/17 15:17 1
Calcium 510000 5000 710 ug/L 07/21/17 14:00  07/24/17 15:17 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ©07/2117 14:00  07/25/17 22:14 1
Arsenic 0.0020 J 0.0050 0.00075 mg/L 07/21/17 14:00  07/25/17 22:14 1
Barium 0.17 0.0050 0.0022 mg/L 07/21/17 14:00  07/25/17 22:14 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 07/21/17 14:00  07/25/17 22:14 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 07/21/17 14:00  07/25/17 22:14 1
Cobalt 0.00048 J 0.0010 0.00019 mg/L 07/21/17 14:00  07/25/17 22:14 1
Chromium 0.0019 J 0.0020 0.00098 mg/L 07/21/17 14:00  07/25/17 22:14 1
Molybdenum 0.0016 J 0.010 0.0011 mg/L 07/21/17 14:00  07/25/17 22:14 1
Lead 0.0010 U 0.0010 0.00045 mg/L 07/21/17 14:00  07/25/17 22:14 1
Selenium 0.0050 U 0.0050 0.00089 mg/L 07/21/17 14:00  07/25/17 22:14 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 07/21/17 14:00  07/25/17 22:14 1
Lithium 0.048 0.0080 0.0017 mg/L 07/21/17 14:00  07/26/17 16:07 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ©07/21/17 14:00  07/24/17 14:27 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 340 10 2.8 mg/L B 07/25/17 11:11 10
Fluoride 1.3 0.50 0.24 mg/L 07/25/17 11:11 10
Sulfate 940 10 3.5 mg/L 07/25/17 11:11 10
Total Dissolved Solids 2600 40 31 mg/L 07/24/17 10:01 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.260 0.0975 0.100 1.00 0.0995 pCi/lL 07/25/17 08:09  08/16/17 07:05 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 91.7 40-110 07/25/17 08:09  08/16/17 07:05 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.620 0.240 0.247 1.00 0.333 pCilL 07/25/17 10:53  08/07/17 09:46 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 91.7 40-110 07/25/17 10:53  08/07/17 09:46 1
Y Carrier 90.1 40-110 07/25/17 10:53  08/07/17 09:46 1

TestAmerica Canton
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Client Sample Results
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-82597-1

Client Sample ID: MW-4
Date Collected: 07/17/17 15:12
Date Received: 07/20/17 09:30

Lab Sample ID: 240-82597-4
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.879 0.259 0.267 5.00 0.333 pCilL 08/16/17 11:00 1

226 + 228
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Tracer/Carrier Summary

TestAmerica Job ID: 240-82597-1

Method: 9315 - Radium-226 (GFPC)
Matrix: Water

Prep Type: Total/NA

Percent Yield (Acceptance Limits)

Ba
Lab Sample ID Client Sample ID (40-110)
240-82597-1 MW-1 90.0
240-82597-2 MW-2 78.5
240-82597-3 MW-3 95.3
240-82597-4 MW-4 91.7
LCS 160-318979/2-A Lab Control Sample 99.1
LCSD 160-318979/3-A Lab Control Sample Dup 96.2
MB 160-318979/1-A Method Blank 97.9

Tracer/Carrier Legend
Ba = Ba Carrier
Method: 9320 - Radium-228 (GFPC)
Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)

Ba Y
Lab Sample ID Client Sample ID (40-110) (40-110)
240-82597-1 MW-1 90.0 85.6
240-82597-2 MW-2 78.5 87.9
240-82597-3 MW-3 95.3 84.5
240-82597-4 MW-4 91.7 90.1
LCS 160-319102/2-A Lab Control Sample 99.1 84.1
LCSD 160-319102/3-A Lab Control Sample Dup 96.2 86.7
MB 160-319102/1-A Method Blank 97.9 80.4

Tracer/Carrier Legend

Ba = Ba Carrier
Y =Y Carrier

Page 17 of 33

TestAmerica Canton

8/16/2017



Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

QC Sample Results

TestAmerica Job ID: 240-82597-1

Method: 6010C - Metals (ICP)

Lab Sample ID: MB 240-288136/1-A
Matrix: Water
Analysis Batch: 288408

Client Sample ID: Method Blank
Prep Type: Total Recoverable
Prep Batch: 288136

Page 18 of 33

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 70.3 J 200 8.1 uglL ©07/21/1714:00  07/24/17 15:22 1
Calcium 5000 U 5000 710 ug/L 07/21/17 14:00  07/24/17 15:22 1
Lab Sample ID: LCS 240-288136/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 288408 Prep Batch: 288136
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Boron 1000 1090 ug/L a 109 80-120
Calcium 50000 50700 ug/L 101 80-120
Lab Sample ID: MB 240-288190/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 288408 Prep Batch: 288190
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 200 U 200 8.1 uglL ©07/21/1714:00  07/24/17 14:26 1
Calcium 5000 U 5000 710 ug/lL 07/21/17 14:00  07/24/17 14:26 1
Lab Sample ID: LCS 240-288190/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 288408 Prep Batch: 288190
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Boron 1000 1040 ug/L o 104 80-120
Calcium 50000 50900 ug/L 102 80-120
Method: 6020A - Metals (ICP/MS)
Lab Sample ID: MB 240-288136/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 289046 Prep Batch: 288136
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ©07/21/1714:00  07/27/17 21:19 1
Arsenic 0.0050 U 0.0050 0.00075 mg/L 07/21/17 14:00  07/27/17 21:19 1
Barium 0.0050 U 0.0050 0.0022 mgl/L 07/21/17 14:00  07/27/17 21:19 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 07/21/17 14:00  07/27/17 21:19 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 07/21/17 14:00  07/27/17 21:19 1
Cobalt 0.0010 U 0.0010 0.00019 mg/L 07/21/17 14:00  07/27/17 21:19 1
Chromium 0.0020 U 0.0020 0.00098 mg/L 07/21/17 14:00  07/27/17 21:19 1
Molybdenum 0.010 U 0.010 0.0011 mgl/L 07/21/17 14:00  07/27/17 21:19 1
Lead 0.0010 U 0.0010 0.00045 mg/L 07/21/17 14:00  07/27/17 21:19 1
Selenium 0.0050 U 0.0050 0.00089 mg/L 07/21/17 14:00  07/27/17 21:19 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 07/21/17 14:00  07/27/17 21:19 1
Lithium 0.0080 U 0.0080 0.0017 mg/L 07/21/17 14:00  07/27/17 21:19 1

TestAmerica Canton
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

QC Sample Results

TestAmerica Job ID: 240-82597-1

Method: 6020A - Metals (ICP/MS) (Continued)

Lab Sample ID: LCS 240-288136/25-A

Matrix: Water
Analysis Batch: 289046

Client Sample ID: Lab Control Sample
Prep Type: Total Recoverable

Prep Batch: 288136

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Antimony 0.100 0.0984 mg/L a 98 80-120
Arsenic 1.00 0.986 mg/L 99 80-120
Barium 1.00 1.04 mg/L 104 80-120
Beryllium 1.00 1.14 mg/L 114 80-120
Cadmium 1.00 1.04 mg/L 104 80-120
Cobalt 1.00 1.05 mg/L 105 80-120
Chromium 1.00 1.03 mg/L 103 80-120
Molybdenum 0.100 0.0983 mg/L 98 80-120
Lead 1.00 1.02 mg/L 102 80-120
Selenium 1.00 0.989 mg/L 99 80-120
Thallium 0.250 0.258 mg/L 103 80-120
Lithium 0.100 0.107 mg/L 107 80-120
Lab Sample ID: MB 240-288190/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 288707 Prep Batch: 288190
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ©07/21/1714:00  07/25/17 21:17 1
Arsenic 0.0050 U 0.0050 0.00075 mg/L 07/21/17 14:00  07/25/17 21:17 1
Barium 0.0050 U 0.0050 0.0022 mg/L 07/21/17 14:00  07/25/17 21:17 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 07/21/17 14:00  07/25/17 21:17 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 07/21/17 14:00  07/25/17 21:17 1
Cobalt 0.0010 U 0.0010 0.00019 mg/L 07/21/17 14:00  07/25/17 21:17 1
Chromium 0.0020 U 0.0020 0.00098 mg/L 07/21/17 14:00  07/25/17 21:17 1
Molybdenum 0.010 U 0.010 0.0011 mgl/L 07/21/17 14:00  07/25/17 21:17 1
Lead 0.0010 U 0.0010 0.00045 mg/L 07/21/17 14:00  07/25/17 21:17 1
Selenium 0.0050 U 0.0050 0.00089 mg/L 07/21/17 14:00  07/25/17 21:17 1
Thallium 0.0010 U 0.0010 0.00020 mg/L 07/21/17 14:00  07/25/17 21:17 1
Lithium 0.0080 U 0.0080 0.0017 mgl/L 07/21/17 14:00  07/25/17 21:17 1
Lab Sample ID: LCS 240-288190/3-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 288707 Prep Batch: 288190
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Antimony 0.100 0.0946 mg/L o 95 80-120
Arsenic 1.00 1.02 mg/L 102 80-120
Barium 1.00 1.04 mg/L 104 80-120
Beryllium 1.00 1.10 mg/L 110 80-120
Cadmium 1.00 1.05 mg/L 105 80-120
Cobalt 1.00 1.01 mg/L 101 80-120
Chromium 1.00 1.01 mg/L 101 80-120
Molybdenum 0.100 0.0969 mg/L 97 80-120
Lead 1.00 1.01 mg/L 101 80-120
Selenium 1.00 1.03 mg/L 103 80-120
Thallium 0.250 0.251 mg/L 100 80-120
Lithium 0.100 0.105 mg/L 105 80-120
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-82597-1

Method: 7470A - Mercury (CVAA)

Lab Sample ID: MB 240-288140/1-A
Matrix: Water
Analysis Batch: 288348

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 288140

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ©07/21/1714:00  07/21/17 16:17 1
Lab Sample ID: LCS 240-288140/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 288348 Prep Batch: 288140
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 0.00500 0.00553 mg/L a 111 80-120
Lab Sample ID: MB 240-288191/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 288460 Prep Batch: 288191
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ©07/211714:00  07/24/17 12:52 1
Lab Sample ID: LCS 240-288191/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 288460 Prep Batch: 288191
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 0.00500 0.00454 mg/L o 91 80-120
Method: 9056A - Anions, lon Chromatography
Lab Sample ID: MB 240-288437/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 288437
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 1.0 U 1.0 0.28 mg/L B 07/25/17 04:48 1
Fluoride 0.050 U 0.050 0.024 mg/L 07/25/17 04:48 1
Sulfate 1.0 U 1.0 0.35 mg/L 07/25/17 04:48 1
Lab Sample ID: LCS 240-288437/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 288437
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 50.0 50.4 mg/L a 101 90-110
Fluoride 2.50 2.69 mg/L 107 90-110
50.0 52.0 mg/L 104 90-110

Sulfate
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

QC Sample Results

TestAmerica Job ID: 240-82597-1

Method: SM 2540C - Solids, Total Dissolved (TDS)

Lab Sample ID: MB 240-288389/1
Matrix: Water
Analysis Batch: 288389

Client Sample ID: Method Blank
Prep Type: Total/NA

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total Dissolved Solids 10 U 10 7.8 mg/L - 07/24/17 10:01 1
Lab Sample ID: LCS 240-288389/2 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 288389
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Total Dissolved Solids 242 250 mg/L B 103 80-120
Method: 9315 - Radium-226 (GFPC)
Lab Sample ID: MB 160-318979/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 322486 Prep Batch: 318979
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.1061 0.0623 0.0630 1.00 0.0716 pCi/lL 07/25/17 08:09  08/16/17 07:01 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.9 40-110 07/25/17 08:09  08/16/17 07:01 1
Lab Sample ID: LCS 160-318979/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 322486 Prep Batch: 318979
Total

Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.4 10.30 1.07 1.00 0.0712 pCilL 91 68 - 137 -

LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 99.1 40-110
Lab Sample ID: LCSD 160-318979/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 322486 Prep Batch: 318979
Total

Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-226 11.4 10.02 1.05 1.00 0.0713 pCilL 88 68-137 013 1

LCSD LCSD

Carrier %Yield Qualifier Limits
Ba Carrier 96.2 40-110
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QC Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-82597-1

Method: 9320 - Radium-228 (GFPC)

Lab Sample ID: MB 160-319102/1-A
Matrix: Water
Analysis Batch: 321174

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 319102

Y Carrier 86.7 40-110

Page 22 of 33

Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.2656 U 0.209 0.210 1.00 0.328 pCi/lL 07/25/17 10:53  08/07/17 09:40 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.9 40-110 07/25/17 10:53  08/07/17 09:40 1
Y Carrier 80.4 40-110 07/25/17 10:53  08/07/17 09:40 1
Lab Sample ID: LCS 160-319102/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 321174 Prep Batch: 319102
Total

Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 13.1 14.19 1.51 1.00 0.316 pCilL 108 56-140 -

LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 99.1 40-110
Y Carrier 84.1 40-110
Lab Sample ID: LCSD 160-319102/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 321174 Prep Batch: 319102
Total

Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-228 13.1 14.96 1.58 1.00 0.391 pCi/L 114 56-140  0.25 1

LCSD LCSD

Carrier %Yield Qualifier Limits
Ba Carrier 96.2 40-110
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

QC Association Summary

TestAmerica Job ID: 240-82597-1

Metals

Prep Batch: 288136

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-1 MW-1 Total Recoverable Water 3005A
MB 240-288136/1-A Method Blank Total Recoverable Water 3005A
LCS 240-288136/25-A Lab Control Sample Total Recoverable Water 3005A
LCS 240-288136/2-A Lab Control Sample Total Recoverable Water 3005A
Prep Batch: 288140
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-1 MW-1 Total/NA Water 7470A
MB 240-288140/1-A Method Blank Total/NA Water T7470A
LCS 240-288140/2-A Lab Control Sample Total/NA Water 7470A
Prep Batch: 288190
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-2 MW-2 Total Recoverable Water 3005A
240-82597-3 MW-3 Total Recoverable Water 3005A
240-82597-4 MW-4 Total Recoverable Water 3005A
MB 240-288190/1-A Method Blank Total Recoverable Water 3005A
LCS 240-288190/2-A Lab Control Sample Total Recoverable Water 3005A
LCS 240-288190/3-A Lab Control Sample Total Recoverable Water 3005A
Prep Batch: 288191
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-2 MW-2 Total/NA Water 7470A
240-82597-3 MW-3 Total/NA Water 7470A
240-82597-4 MW-4 Total/NA Water 7470A
MB 240-288191/1-A Method Blank Total/NA Water 7470A
LCS 240-288191/2-A Lab Control Sample Total/NA Water 7470A
Analysis Batch: 288348
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-1 MW-1 Total/NA Water T7470A 288140
MB 240-288140/1-A Method Blank Total/NA Water T7470A 288140
LCS 240-288140/2-A Lab Control Sample Total/NA Water T7470A 288140
Analysis Batch: 288408
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-1 MW-1 Total Recoverable Water 6010C 288136
240-82597-1 MW-1 Total Recoverable Water 6010C 288136
240-82597-2 MW-2 Total Recoverable Water 6010C 288190
240-82597-2 MW-2 Total Recoverable Water 6010C 288190
240-82597-3 MW-3 Total Recoverable Water 6010C 288190
240-82597-4 MW-4 Total Recoverable Water 6010C 288190
MB 240-288136/1-A Method Blank Total Recoverable Water 6010C 288136
MB 240-288190/1-A Method Blank Total Recoverable Water 6010C 288190
LCS 240-288136/2-A Lab Control Sample Total Recoverable Water 6010C 288136
LCS 240-288190/2-A Lab Control Sample Total Recoverable Water 6010C 288190
Analysis Batch: 288460
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-2 MW-2 Total/NA Water 7470A 288191
240-82597-3 MW-3 Total/NA Water 7470A 288191
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QC Association Summary
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-82597-1

Metals (Continued)

Analysis Batch: 288460 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-4 MW-4 Total/NA Water 7470A 288191
MB 240-288191/1-A Method Blank Total/NA Water T470A 288191
LCS 240-288191/2-A Lab Control Sample Total/NA Water 7470A 288191

Analysis Batch: 288707

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-2 MW-2 Total Recoverable Water 6020A 288190
240-82597-3 MW-3 Total Recoverable Water 6020A 288190
240-82597-4 MW-4 Total Recoverable Water 6020A 288190
MB 240-288190/1-A Method Blank Total Recoverable Water 6020A 288190
LCS 240-288190/3-A Lab Control Sample Total Recoverable Water 6020A 288190
Analysis Batch: 288778
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-2 MW-2 Total Recoverable Water 6020A 288190
240-82597-3 MW-3 Total Recoverable Water 6020A 288190
240-82597-4 MW-4 Total Recoverable Water 6020A 288190
Analysis Batch: 289046
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-1 MW-1 Total Recoverable Water 6020A 288136
MB 240-288136/1-A Method Blank Total Recoverable Water 6020A 288136
LCS 240-288136/25-A Lab Control Sample Total Recoverable Water 6020A 288136
General Chemistry
Analysis Batch: 288389
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-1 MW-1 Total/NA Water SM 2540C
240-82597-2 MW-2 Total/NA Water SM 2540C
240-82597-3 MW-3 Total/NA Water SM 2540C
240-82597-4 MW-4 Total/NA Water SM 2540C
MB 240-288389/1 Method Blank Total/NA Water SM 2540C
LCS 240-288389/2 Lab Control Sample Total/NA Water SM 2540C
Analysis Batch: 288437
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-1 MW-1 Total/NA Water 9056A
240-82597-2 MW-2 Total/NA Water 9056A
240-82597-3 MW-3 Total/NA Water 9056A
240-82597-4 MW-4 Total/NA Water 9056A
MB 240-288437/3 Method Blank Total/NA Water 9056A
LCS 240-288437/4 Lab Control Sample Total/NA Water 9056A
Rad
Prep Batch: 318979
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-1 MW-1 Total/NA Water PrecSep-21
240-82597-2 MW-2 Total/NA Water PrecSep-21
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

QC Association Summary

TestAmerica

Job ID: 240-82597-1

Rad (Continued)

Prep Batch: 318979 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-3 MW-3 Total/NA Water PrecSep-21
240-82597-4 MW-4 Total/NA Water PrecSep-21
MB 160-318979/1-A Method Blank Total/NA Water PrecSep-21
LCS 160-318979/2-A Lab Control Sample Total/NA Water PrecSep-21
LCSD 160-318979/3-A Lab Control Sample Dup Total/NA Water PrecSep-21
Prep Batch: 319102
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-82597-1 MW-1 Total/NA Water PrecSep_0
240-82597-2 MW-2 Total/NA Water PrecSep_0
240-82597-3 MW-3 Total/NA Water PrecSep_0
240-82597-4 MW-4 Total/NA Water PrecSep_0
MB 160-319102/1-A Method Blank Total/NA Water PrecSep_0
LCS 160-319102/2-A Lab Control Sample Total/NA Water PrecSep_0
LCSD 160-319102/3-A Lab Control Sample Dup Total/NA Water PrecSep_0
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP -

CCR Monitoring

Lab Chronicle

TestAmerica Job ID: 240-82597-1

Client Sample ID: MW-1
Date Collected: 07/17/17 11:30
Date Received: 07/20/17 09:30

Lab Sample ID: 240-82597-1
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable Prep 3005A 288136 07/21/17 14:00 AJC TAL CAN
Total Recoverable Analysis 6010C 1 288408 07/24/17 16:03 KLC TAL CAN
Total Recoverable Prep 3005A 288136 07/21/17 14:00 AJC TAL CAN
Total Recoverable Analysis 6010C 20 288408 07/24/17 17:18 KLC TAL CAN
Total Recoverable Prep 3005A 288136 07/21/17 14:00 AJC TAL CAN
Total Recoverable Analysis 6020A 1 289046 07/28/17 00:01 AS1 TAL CAN
Total/NA Prep 7470A 288140 07/21/17 14:.00 AJC TAL CAN
Total/NA Analysis 7470A 1 288348 07/21/17 17:08 DTN TAL CAN
Total/NA Analysis 9056A 10 288437 07/25/17 10:10  JWW TAL CAN
Total/NA Analysis SM 2540C 1 288389 07/24/17 10:01  JMB TAL CAN
Total/NA Prep PrecSep-21 318979 07/25/17 08:09 LDE TAL SL
Total/NA Analysis 9315 1 322485 08/16/17 07:05 ALD TAL SL
Total/NA Prep PrecSep_0 319102 07/25/17 10:53 LDE TAL SL
Total/NA Analysis 9320 1 321175 08/07/17 09:46 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 322583 08/16/17 11:00 RTM TAL SL
Client Sample ID: MW-2 Lab Sample ID: 240-82597-2
Date Collected: 07/17/17 12:50 Matrix: Water
Date Received: 07/20/17 09:30
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable Prep 3005A 288190 07/21/17 14:00 AJC TAL CAN
Total Recoverable Analysis 6010C 1 288408 07/24/17 15:07 KLC TAL CAN
Total Recoverable Prep 3005A 288190 07/21/17 14:00 AJC TAL CAN
Total Recoverable Analysis 6010C 20 288408 07/24/17 16:07 KLC TAL CAN
Total Recoverable Prep 3005A 288190 07/21/17 14:00 AJC TAL CAN
Total Recoverable Analysis 6020A 1 288707 07/25/17 22:06 AS1 TAL CAN
Total Recoverable Prep 3005A 288190 07/21/17 14:00 AJC TAL CAN
Total Recoverable Analysis 6020A 1 288778 07/26/17 15:50 AS1 TAL CAN
Total/NA Prep 7470A 288191 07/21/17 14:.00 AJC TAL CAN
Total/NA Analysis 7470A 1 288460 07/24/17 14:23 DTN TAL CAN
Total/NA Analysis 9056A 20 288437 07/25/17 10:30 JWW TAL CAN
Total/NA Analysis SM 2540C 1 288389 07/24/17 10:01  JMB TAL CAN
Total/NA Prep PrecSep-21 318979 07/25/17 08:09 LDE TAL SL
Total/NA Analysis 9315 1 322485 08/16/17 07:05 ALD TAL SL
Total/NA Prep PrecSep_0 319102 07/25/17 10:53 LDE TAL SL
Total/NA Analysis 9320 1 321175 08/07/17 09:46 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 322583 08/16/17 11:00 RTM TAL SL
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP -

CCR Monitoring

Lab Chronicle

TestAmerica Job ID: 240-82597-1

Client Sample ID: MW-3
Date Collected: 07/17/17 14:08

Lab Sample ID: 240-82597-3
Matrix: Water

Date Received: 07/20/17 09:30

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable Prep 3005A 288190 07/21/17 14:.00 AJC TAL CAN
Total Recoverable Analysis 6010C 1 288408 07/24/17 15:12 KLC TAL CAN
Total Recoverable Prep 3005A 288190 07/21/17 14:00 AJC TAL CAN
Total Recoverable Analysis 6020A 1 288707 07/25/17 22:10  AS1 TAL CAN
Total Recoverable Prep 3005A 288190 07/21/17 14:00 AJC TAL CAN
Total Recoverable Analysis 6020A 1 288778 07/26/17 15:54 AS1 TAL CAN
Total/NA Prep 7470A 288191 07/21/17 14:.00 AJC TAL CAN
Total/NA Analysis 7470A 1 288460 07/24/17 14:25 DTN TAL CAN
Total/NA Analysis 9056A 20 288437 07/25/17 10:51  JWW TAL CAN
Total/NA Analysis SM 2540C 1 288389 07/24/17 10:01  JMB TAL CAN
Total/NA Prep PrecSep-21 318979 07/25/17 08:09 LDE TAL SL
Total/NA Analysis 9315 1 322485 08/16/17 07:05 ALD TAL SL
Total/NA Prep PrecSep_0 319102 07/25/17 10:53 LDE TAL SL
Total/NA Analysis 9320 1 321175 08/07/17 09:46 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 322583 08/16/17 11:00 RTM TAL SL
Client Sample ID: MW-4 Lab Sample ID: 240-82597-4
Date Collected: 07/17/17 15:12 Matrix: Water
Date Received: 07/20/17 09:30
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number  or Analyzed  Analyst Lab
Total Recoverable Prep 3005A 288190 07/21/17 14:00 AJC TAL CAN
Total Recoverable Analysis 6010C 1 288408 07/24/17 15:17 KLC TAL CAN
Total Recoverable Prep 3005A 288190 07/21/17 14:00 AJC TAL CAN
Total Recoverable Analysis 6020A 1 288707 07/25/17 22:14 AS1 TAL CAN
Total Recoverable Prep 3005A 288190 07/21/17 14:.00 AJC TAL CAN
Total Recoverable Analysis 6020A 1 288778 07/26/17 16:07 AS1 TAL CAN
Total/NA Prep 7470A 288191 07/21/17 14:00 AJC TAL CAN
Total/NA Analysis 7470A 1 288460 07/24/17 14:27 DTN TAL CAN
Total/NA Analysis 9056A 10 288437 07/25/17 11:11 JWW TAL CAN
Total/NA Analysis SM 2540C 1 288389 07/24/17 10:01  JMB TAL CAN
Total/NA Prep PrecSep-21 318979 07/25/17 08:09 LDE TAL SL
Total/NA Analysis 9315 1 322485 08/16/17 07:05 ALD TAL SL
Total/NA Prep PrecSep_0 319102 07/25/17 10:53 LDE TAL SL
Total/NA Analysis 9320 1 321175 08/07/17 09:46 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 322583 08/16/17 11:00 RTM TAL SL

Laboratory References:

TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Accreditation/Certification Summary
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-82597-1

Laboratory: TestAmerica Canton
The accreditations/certifications listed below are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date
Virginia NELAP 3 460175 09-14-17 *
West Virginia DEP State Program 3 210 12-31-17*

Laboratory: TestAmerica St. Louis
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number

Expiration Date

Virginia NELAP 3 460230 06-14-18

The following analytes are included in this report, but are not accredited/certified under this accreditation/certification:

Analysis Method Prep Method Matrix Analyte

9315 PrecSep-21 Water Radium-226

The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:

Analysis Method Prep Method Matrix Analyte

Ra226_Ra228 Water Combined Radium 226 + 228
West Virginia DEP State Program 3 381 08-31-17 *

The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:

Analysis Method Prep Method Matrix Analyte

Ra226_Ra228 Water Combined Radium 226 + 228

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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TestAmerica Canton o . TAMRD T~ .
4101 Shutfel Street NW { "f._‘ [‘\ i g2’ ' IChain of Custody Record ( A I\ { }S; | ] ,’l,\_ _'t TeSTAmeI’ICC]

North Canton, OH 44720

Phone (330) 497-9396 Fax (330) 497.0772 A AOL L Q405N g
X210 F— T Lab PM Carres Tragking No(s) [COC No
Client Information Cotem Finlem Myers, Madonna oS
(Cliant Contact Phone , ) ’ — E-Mail Page
Mr. Brian Beach qu ‘g J"- %U 0':) madanna myers@testamencainc.com Page 1 of 1
Compary Job #
ERM-North Central Ing Analysis Requested
Address Due Date Requested: @i Preservation Codes:
3352 12Bth Avenue b A-HCL M - Hexane
City TAT Requested (days): 3 B - NaOH N - None
Holland B C - Zn Acetate O - AsNa02
— o D = Nitne Acad P - Na204s
H:;?leigﬁld %, E - NaHS04 - Na2s03
: = F - MeOH R - Na25203
Phane PO# G - Amchios 5. H2504
0358257 sl H-Ascorbic Acid T - TSP Dodecahydrate
WO F ; } I-ice U - Acetone
y o J - Ol Waler V. MCAA
Brian Beach@erm.com | : el 5 K -EDTA W pH 4.5
Project &. =1l 5 £1L-e0a Z - ofher (specify)
Grand Haven BLP - CCR Monitoring 24017882 =8 = £
SSOWK g-! =l = 2| < 2 |other:
Slall2| s o
e85 |2 o
HHHE : £
Sample | Matrix HE EE 3 E
Typs | (oo 8 E 21818 2
Sample | (C=comp.| omawess. [2PE| glg =
Sample Identification Sample Date | Time | G=grab) |srerewe sl & 8 | 3 | & = Special Instructions/Note:
= Preservation Code: D |p |N
iMW-1 *1- 1‘]..1['1 \ [%‘D Gr Water X K
IP:'IW-? ]26’ 0O = Water X 5 ><
MW-3 U0 Q- Waler XK X
MW-4 \'/ ] ST G Water X ("‘\ X
Water
Ref: Date: 12Jull? SHIPPING: .00
Dap: Wgt: 50.00 LBS SPECIAL: 0.00
HANDL ING = 0.00
DV 0.00 TOTAL: 0.00
Svea: STANDARD OVERNIGHT
TRCK: 6366 2993 2694
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained lon ger than 1 month)
— v =1 . | o] . X =] =] ;
on-Hazard Flammable Skin Irritant Poison B Unknown Radiological Refurn To Client Disposal By Lab Archive For Months
Deliverable Requested. |, Il 1Il, IV, Other (specify) Special Instructions/QC Requirements:
o ; : ™ IMe!ho-d TShipment .
Empty Kit Relinguished by IDate ITlme [ \ \ of Shipmen todeX  ovelal .\\\;\-
Relinguished by Date/Time / Company Rex by /\l’_\ [ - Company™
Coactny ©i\asy -8\ E RM o) oilef1z- %0 |TE
Reknquished by L Date/Time |Company Rm.w 4 DatelTime Company
Relnguished by DateiTime Company Received by DateiTime Company
Custody Seals Intact! |Custody Seal No. Cooler Temperalure(s) °C and Other Remarks
A Yes A No




TS5 La>d
TestAmerica Canton Sample Receipt Form/Narrative Login# :__ O & 2 (
Canton Facility
Client G K mM Site Name  Orecd Hoven Cooler un ke‘t?"
Cooler Received on 0720 ]i% Opened on O?'!ZG’H E 5
FedEx: 1" Grd EKp) UPS FAS Clipper Client Drop Off TestAmerica Courier Other
s Storage Location
Box Other
: None Other
Water None
1. Cooler temperature upon Teceipt O Sece Multiple Cooler Form
IR GUN# IR-8 (CF -0.4°C) Observed Cooler Temp.____ °C Corrected Cooler Temp. i@
IR GUN #36 (CF +0°C) Observed Cooler Temp. ] i °C Corrected Cooler Tempm
2. Were custody seals on the outside of the cooler(s)? IfYesQuantity [ Aeés No
-Were custody seals on the outside of the cooler(s) signed & dated? No NA
-Were custody seals on the bottle(s) or bottle kits (LLHg/MeHg)? @a
3. Shippers' packing slip attached to the cooler(s)? No
4. Did custody papers accompany the sample(s)? No
5. Were the custody papers relinquished & signed in the appropriate place? No
6. Was/were the person(s) who collected the samples clearly identified on the COC? No
7. Did all bottles arrive in good condition (Unbroken)? k. No
8. Could all bottle labels be reconciled with the COC? No
9. Were correct bottle(s) used for the test(s) indicated? No
10.  Sufficient quantity received to perform indicated analyses? N
11. Are these work share samples? 1{5
If ves, Questions 11-15 have been checked at the originating laboratory.
11. Were sample(s) at the correct pH upon receipt? Yes NA  pH Strip Lot HC697954
12. Were VOAs on the COC? Yes
13. Were air bubbles >6 mm in any VOA vials? . e Larger than this. Yes No ©A
14. Was a VOA trip blank present in the cooler(s)? Trip Blank Lot # Yes gg
15. Was a LL Hg or Me Hg trip blank present? Yes
Contacted PM Date by via Verbal Voice Mail Other
Concemning,
. 16. CHAIN OF CUSTODY & SAMPLE DISCREPANCIES Samples processed by:
|
|

17. SAMPLE CONDITION

i Sample(s) were received after the recommended holding time had expired.
Sample(s) were received in a broken container,
Sample(s) were received with bubble >6 mm in diameter. (Notify PM)

‘ 18. SAMPLE PRESERVATION

| Sample(s) Mw - Z were further preserved in the laboratory.
I‘ Time preserved: d3  Preservative(s) added/Lot number(s):_ N (+-C.« D000 | VAN R <
l Ref: SOP NC-SC-uts, Sample Receiving
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7/20/2017

Temperature readings:

Client Sample 1D

MW-1
MW-1
MW-I
MW-2
MW-2
MW-2
MW-3
MW-3
MW-3
MW-4
MW-4
MW-4

Page | of |

Login Container Summary Report

240-82597

Lab ID

240-82597-B-1
240-82597-C-1
240-82597-D-1
240-82597-B-2
240-82597-C-2
240-82597-D-2
240-82597-B-3
240-82597-C-3
240-82597-D-3
240-82597-B-4
240-82597-C-4
240-82597-D-4

Container Type

Plastic 500ml - with Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic 500ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic | liter - Nitric Acid

Page 31 of 33
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Login Sample Receipt Checklist

Client: ERM-North Central Inc

Login Number: 82597
List Number: 2
Creator: Clarke, Jill C

Job Number: 240-82597-1

List Source: TestAmerica St. Louis
List Creation: 07/21/17 11:27 AM

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True 22.0, 22.0, 22.0, 22.0
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? False
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time (excluding tests with immediate True
HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

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

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

TestAmerica Canton

Page 33 of 33
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Environmental Resources Management

Page _ of _

Field Form for Low Flow Rate Sampling

Well ID: MW=\ Project#:_OH \ 1930
Site Name & Address: 221 N.Red S¥ Client: g ALP
prﬁ'n!f\ L MME Date:  7-7/7-/7
Sampler Name: s Weather: S umaly
Pump Type: pa_r. Sdoltis Temperature/Bar. Pressure 7¢ "2=
Meter Type (s): MST T, Ziel f’ Start Time of Purging: “%“;
Top of Casing Elevation (feet): T Ya. 2 Well Material: =°
Initial Water Level (feet below TOC): = A Well Diameter: Pi/E
Groundwater Elevation/SWL (feet): g !-% a5 Length of Water Column (feet): [, . ¥ 2
Well Depth (feet below TOC): Vi xa’ Calculated Well Volume* (liters orgal): |, |\
Screened Interval (feet below TOC): Lj-9° Well Volume Discharged (liters or@}z YR oy
Depth Pump Intake Set At (feet TOC): < =ias
Well Inspection: Clearly Labeled E{L N_; Concrete Pad [ntact @ N_; Lock Functional _@ N_; Pro-cover in good condition %_N Casing in good condition @ N__
Calibration: Time; __| iQ(-) ; pH4 Standard _‘:{ i pH7 Sfandard :} : pH 10 Siandard 18 ; Conductivity Std ks Yp9q: DO 1087 -
Note: TOC = Top of Casing
Specific o Flow Rate
- Temperature Dissolved Oxygen pH ORP < Iz Water Level . Comments
Tiryie (°C) Conductance (mglL) (8.U) (mV) Tty (LIU () (IgeTmin=or (i.e., odor, color, stc)
(ms/cm) E - gallon/min)
WIS 1a.L5 1 9= O-6Y X I [-7069 3 01 S0 q 0,20
w20l 19 .78 % 0.3 %02 | 27 €.\ Z.l <006 Q. >c
'l:\“?f: q"'i\ 1. 23X H {2 S0 =x7 Z.290) WC:'TI 0. 2.C
NEN 1a, 14 .29 !,é‘ S 0L | ~2xe) .50 S d.20
" % & +10% (Values Greater +10% i <0.5 L/min =
Limis =% % 0.3 mglL) e b e T R 0.13 gal/min

Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/t = 2468 ml/ft; Volume of cylinder =1 “h

- If water level is above the top of the screen, maximum drawdown = screen length/2
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples.
TAll attempts will be made to get turbidity below 5 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected.

Comments:

T‘f&rﬂr *

3.0

i@
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Environmental Resources Management

Well 1D:

Site Name & Address:

Sampler Name:

Pump Type:

Meter Type (s):

Top of Casing Elevation (feet):
Initial Water Level (feet below TOC):
Groundwater Elevation/SWL (feet):
Well Depth (feet below TOC):
Screened Interval (feet below TOC):

Depth Pump Intake Set At (feet below TOC):

Well Inspection: Clearly Labeled @ N_;

Concrete Pad intact off |

Field Form for Low Flow Rate Sampling
M/ L

ce

10"‘

A3

e PR TSN

413,55

159V

I5-19

a9

N_; Lock Functional

N_; Pro-cover in good condition __|

Page ___ of
Project #:
Client: (& tfAL [
Date: 1-19=11
Weather: J
Temperature/Bar. Pressure f 1 49,2
Start Time of Purging: | 210"
Well Material: ve
Well Diameter: F s
Length of Water Column (feet): <.
Calculated Well Volume* (liters cr%): V. 4L
Well Volume Discharged (liters or §31): | . & L.

Casing in good condition !:i} N_

Calibration: Time; o pH4 Siandard j cpH7 Standard _ M = pHAO tandard i ) ; Conductivity Std | i.'_"’f po_[GOY
Note: TOC = Top of Casing
Specific ? Flow Rate
1 Temperature Dissolved Oxygen pH ORP o Water Level Comments
Time 2 Conductance Turbidity (N.T.U.) iter/mpn or u
(°c) Usalio) {mglL) (s.u) (mV) - (ft) %inj (i.e., odor, color, etc)
Y220] {5 .44 4,08\ LS i 18 7 T Y b P I 15 .29 0.20
\115 RTINS hor I 1Y 1.y} -84 [ <[HI, O 15,33 Q.29
2ael VX< QG L. 1% 1. ~14i.4 sl 1£.33 0.1Z0
2ag] 1, .=\ Y.97¢ l.o6¢, T-3€ | =jyo.s < .44 J£. 83 o.[15C
1240 L. NG Y O%3 0.93 25 [~i39.0 4.1 .'%",?g g./3a
12U 1&.!% 8. 160 Q . 9N 1.33] <1339 4.29 £. 3% 0,180
iggd L.z 3 . o2 O, T (s 1.2z | ~)%%. CNNEY 1233 &g
s e N S -—-—————_l--__--L---------_—“_—- ————————————————— W N S — N — — —
- " 3 +10% (Values Greater +10% p <0.5 Limin =
Limits Stk e 0.3 mglL) G #10mV | (when above 5 NTU)? e 0.13 gal/min

Information: 1 in diameter well = 0.041 gal/ft = 154 mU/ft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 mlft; Volume of cylinder = * h
- If water level is above the top of the screen, maximum drawdown = screen length/2

- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples.
TAll attempts will be made to get turbjdity belaw 5 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected.

\!R “41.) 'iM fd" ]

Comments:

‘&ﬁgﬂul
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Environmental Resources Management

Well ID:
Site Name & Address:

Sampler Name:

Pump Type:

Meter Type (s):

Top of Casing Elevation (feet):

Initial Water Level (feet below TOC):
Groundwater Elevation/SWL (feet):

Well Depth (feet below TOC):

Screened Interval (feet below TOC):

Depth Pump Intake Set At (feet below TOC):

Field_’Form for Low Flow Rate Sampling

MW 3
CFE
_10{_:; s L
"{;‘“1‘
" 2.0.%4"
\2~1
&

Well Inspection: Clearly Lal;eled_@ N_; Concrete Pad Intact Q‘ﬁ N_; Lock Functlonal_ﬁ N_; Pro-cover in good condition @’

Page __ of

Project #:

Client:  (>>HALF

Date: —7 |7~11

Weather: .
Temperature/Bar. Pressure |
Start Time of Purging: {33 %’
Well Material: fve
Well Diameter: 2
Length of Water Column (feet): & , </
Calculated Well Volume* (liters or@l): ~ |: & 4

Well Volume Discharged (liters or @al): .0

Casmg in good condition _@ N__

Calibration: Time; '\ﬂ 00 . pH 4 Standard 5 P pHT Standard /™ : pH 10 Standard 1 9] ;. Conductivity Sld ﬁ [ ot e
Note: TOC = Top of Casing
Specific " Flow Rate
. Temperature Dissolved Oxygen pH ORP £ Water Level i Comments
Timg C) Canductancs (mg/L) (S.U.) (mV) Turbidity (N.T.0) (ft) AMETmiTor (i.e., odor, color, etc)
(ms/cm) gallonﬂﬁ'fn)
L I 2.50% o " “Ehy T 4.3 A IZQf | &./¢a
1382 ix.u) 2948 g-9< .49 — ¢<.1 2« X5 2 % 130
3<%k 1L .30 Z 450 J-¥% LOs=a0. 91 53 94 3 ;. IS 0
1993 &7 o 3 o3 451 ~92 =2 0g T W B %'15_:@
WMo 1S4 2,344 Q .l T4 44 Z 7% 1202 (3G
[ — —— — — — — —— ——— — — — ——— — i — — ——— — — — —J-—_———_ﬂ_-_—_——--—__—--_———_—--————_——— ——————————————
e +10% (Values Greater +10% <0.5 LUimin =
Limits 3% 5% 0.3 mg/L) i #10mMV | whenabovesnTuy | 02Tt 0.13 galimin

Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder =17 h
- If water level is above the top of the screen, maximum drawdown = screen length/2

- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples.
FAll attempts will be made to get turbidity below 5§ NTUs. In the event that groundwater turbidity has stabjlized above 20 NTU, a filtered metals (dissclved) sample will also be collected.

Comments:

Zamela@ (Yo%
by N




Environmental Resources Management

Page ___of

Well ID: Project #:
Site Name & Address: Client: L-r: EFEI__f
Date:  7-1-11
Sampler Name: C: EM& Weather:
Pump Type: Eas ol m—— Temperature/Bar. Pressure |
Meter Type (s): ' 7 Start Time of Purging: 1447
Top of Casing Elevation (feet): 10 € .59\ Well Material: Ve
Initial Water Level (feet below TOC): 1 0.0S5° Well Diameter: 2
Groundwater Elevation/SWL (feet): 42 SW Length of Water Column (feet): =7, 9%
Well Depth (feet below TOC): TORE Calculated Well Volume* (liters or §30): [, 86
Screened Interval (feet below TOC): j0=is" Well Volume Discharged (liters ofgal): __ | (3
Depth Pump Intake Set At (feet below TOC): =l
Well Inspection: Clearly Labeled _ N_; Concrete Pad Intact ¥) N _:"Lock Functional _¥»_N_; Pro-cover in good condition _() N_; Casing in good condition _&_N__
Calibration: Time; ;] L)E; ; pH 4 Standard L4 : pH 7 Standard "'l ; pH 10 Standard !i [ ; Conductivity Std ; DO_lga 14
Note: TOC = Top of Casing 2
Time Tema\ecl:‘ature cﬁigﬁiﬂf‘ce Dissolved Exygen ;n ORP Turbidity (N.T.U.) Wate:t Level Iflow Batzr . Cgmmerluts 2
(°C) (msfcm) (mglL) (S.U.) {mV) (ft) i) (i.e., odor, coloar, etc)
— X581 (099 72_A43 LGl i L e € .L0o 0. 4] EO'}E”U
S22l Yy g2 2 M4 & W .44 | “RL1S S-2.5 10.9% .20
\S§Y| MM L—ey, 2 . 419 0.4 1 $al —-93.72 4.39 \Q.47 .20
\S\2 10,4 2 Ui O.0s] =8\ 9470 r Bl lo.d2 Q.24
L, i 5 +10% (Values Greater +10% <0.5 Umin =
Limits £3% =% 0.3 mg/L) e MMMV | whenapovesnTuy | 00Tt 0.13 gal/min

Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia. = 0.163 gal/ft = 617 ml/f, 4 in dia = 0.652 gal/ft = 2468 mifft; Volume of cylinder = Fh

- If water level is above the top of the screen, maximum drawdown = screen length/2

- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples.
TAll attempts will be made to get turbidity below 5 NTUs. In the event that groundwater turbidity has St.ﬂmd above 20 NTU, g filtered metals (dissolved) sample will also be collected.
Comments: SAmf () ¥e.
. N
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Canton

4101 Shuffel Street NW

North Canton, OH 44720

Tel: (330)497-9396

TestAmerica Job ID: 240-83435-1
Client Project/Site: Grand Haven BLP - CCR Monitoring

For:

ERM-North Central Inc
3352 128th Avenue
Holland, Michigan 49424

Attn: Mr. Brian Beach

MMW //)Lym/

Authorized for release hy:
9/8/2017 2:30:11 PM

Madonna Myers, Project Manager Il
(615)796-1870
madonna.myers@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:madonna.myers@testamericainc.com

Client: ERM-North Central Inc TestAmerica Job ID: 240-83435-1

Project/Site: Grand Haven BLP - CCR Monitoring
Table of Contents
CoVver Page . ..o 1
Tableof Contents .. . ... . 2
Definitions/Glossary . . . ... i 3
Case NarratiVe . . . ... 4
Method Summary . ... . . 7
Sample Summary . ... 8
Detection Summary . . ... e 9
ClientSample Results . . . ... .. . . i 11
Tracer Carrier SUMMaArY . . ..o vttt e et e 19
QC Sample Results . . . ... .. . 20
QC Association SUMMaArY . . . ..ottt e e e 24
Lab Chronicle . . ... .. 26
Certification Summary . . ... 28
Chainof Custody . . ... . e 29
Receipt Checklists . . . ... ... . . 33

TestAmerica Canton
Page 2 of 33 9/8/2017



Definitions/Glossary

Client: ERM-North Central Inc TestAmerica Job ID: 240-83435-1
Project/Site: Grand Haven BLP - CCR Monitoring

Qualifiers

Metals

Qualifier Qualifier Description

U Indicates the analyte was analyzed for but not detected.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
A ICV,CCV,ICB,CCB, ISA, ISB, CRI, CRA, DLCK or MRL standard: Instrument related QC is outside acceptance limits.
General Chemistry

Qualifier Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Rad

Qualifier Qualifier Description

G The Sample MDC is greater than the requested RL.

U Result is less than the sample detection limit.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

< Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Canton

Page 3 of 33 9/8/2017



Case Narrative

Client: ERM-North Central Inc TestAmerica Job ID: 240-83435-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-83435-1

Laboratory: TestAmerica Canton

Narrative

CASE NARRATIVE
Client: ERM-North Central Inc
Project: Grand Haven BLP - CCR Monitoring

Report Number: 240-83435-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

The 9315 Radium 226, 9320 Radium 228, and Ra226 and Ra228 Radium 226 and Radium 228 analyses were performed at the
TestAmerica St. Louis Laboratory.

TestAmerica Canton attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the
application methods. TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results are reported on an "as received" basis unless otherwise indicated by the presence of a % solids value in the
method header.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 8/9/2017 9:20 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 1.4° C.

TOTAL RECOVERABLE METALS (ICP)

Samples MW-1 (240-83435-1), MW-2 (240-83435-2), MW-3 (240-83435-3) and MW-4 (240-83435-4) were analyzed for total recoverable
metals (ICP) in accordance with EPA SW-846 Method 6010C. The samples were prepared on 08/10/2017 and analyzed on 08/14/2017
and 08/15/2017.

Calcium failed the recovery criteria low for the MS of sample 240-83411-21 in batch 240-291058.
Sample MW-1 (240-83435-1)[20X] required dilution prior to analysis. The reporting limits have been adjusted accordingly.
No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica Canton
9/8
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Case Narrative

Client: ERM-North Central Inc TestAmerica Job ID: 240-83435-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-83435-1 (Continued)

Laboratory: TestAmerica Canton (Continued)

TOTAL RECOVERABLE METALS (ICPMS)
Samples MW-1 (240-83435-1), MW-2 (240-83435-2), MW-3 (240-83435-3) and MW-4 (240-83435-4) were analyzed for total recoverable
metals (ICPMS) in accordance with EPA SW-846 Method 6020A. The samples were prepared on 08/10/2017 and analyzed on 08/11/2017.

Thallium failed the recovery criteria high for the MS/MSD of sample 240-83411-21 in batch 240-291009.

Method(s) 6020, 6020A: The continuing calibration verification (CCV) associated with batch 240-291009 recovered above the upper control
limit for lead and thallium. The samples associated with this CCV were below the requested reporting limit for the affected analytes;
therefore, the data have been reported. The following samples are impacted: MW-1 (240-83435-1), MW-2 (240-83435-2), MW-3
(240-83435-3) and MW-4 (240-83435-4).

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

Samples MW-1 (240-83435-1), MW-2 (240-83435-2), MW-3 (240-83435-3) and MW-4 (240-83435-4) were analyzed for total mercury in
accordance with EPA SW-846 Methods 7470A. The samples were prepared on 08/10/2017 and analyzed on 08/11/2017.

Method(s) 7470A: The following sample was diluted due to the nature of the sample matrix: MW-2 (240-83435-2). Elevated reporting limits
(RLs) are provided.

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

Samples MW-1 (240-83435-1), MW-2 (240-83435-2), MW-3 (240-83435-3) and MW-4 (240-83435-4) were analyzed for total dissolved
solids in accordance with SM 2540C. The samples were analyzed on 08/10/2017.

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

ANIONS
Samples MW-1 (240-83435-1), MW-2 (240-83435-2), MW-3 (240-83435-3) and MW-4 (240-83435-4) were analyzed for anions in
accordance with EPA SW-846 Method 9056A. The samples were analyzed on 08/10/2017 and 08/11/2017.

Samples MW-1 (240-83435-1)[10X], MW-2 (240-83435-2)[10X], MW-3 (240-83435-3)[10X] and MW-4 (240-83435-4)[10X] required dilution
prior to analysis. The reporting limits have been adjusted accordingly.

Method(s) 9056A: The following sample was diluted due to the nature of the sample matrix: MW-2 (240-83435-2). Elevated reporting limits
(RLs) are provided.

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

RADIUM-226
Samples MW-1 (240-83435-1), MW-2 (240-83435-2), MW-3 (240-83435-3) and MW-4 (240-83435-4) were analyzed for Radium-226 in
accordance with SW846 Method 9315. The samples were prepared on 08/11/2017 and analyzed on 09/05/2017.

Method(s) PrecSep-21: Radium 226 Prep Batch 160-321832: The following samples were reduced due to possible matrix interference.
Sample 240-83435 was dark and brown and was labeled preserved in Nitric, but when pH was tested was basic. All sample bottles were
expanded: MW-1 (240-83435-1), MW-2 (240-83435-2), MW-3 (240-83435-3) and MW-4 (240-83435-4).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
RADIUM-228 (GFPC)

Samples MW-1 (240-83435-1), MW-2 (240-83435-2), MW-3 (240-83435-3) and MW-4 (240-83435-4) were analyzed for Radium-228
(GFPC) in accordance with SW846 Method 9320. The samples were prepared on 08/11/2017 and analyzed on 08/22/2017.

Method(s) 9320: Radium-228 Prep Batch 160-321835: The radium-228 detection goal was not met for the following samples due to the

TestAmerica Canton
9/8
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Case Narrative

Client: ERM-North Central Inc TestAmerica Job ID: 240-83435-1
Project/Site: Grand Haven BLP - CCR Monitoring

Job ID: 240-83435-1 (Continued)
Laboratory: TestAmerica Canton (Continued)

reduced sample volume attributed to the presence of matrix interferences (see prep NCM 117710): MW-1 (240-83435-1), MW-2
(240-83435-2), MW-3 (240-83435-3) and MW-4 (240-83435-4). Analytical results are reported with the detection limit achieved.

Method(s) PrecSep_0: Radium 228 Prep Batch 160-321835: The following samples were reduced due to possible matrix interference.
Sample 240-83435 was dark and brown and was labeled preserved in Nitric, but when pH was tested was basic. All sample bottles were
expanded: MW-1 (240-83435-1), MW-2 (240-83435-2), MW-3 (240-83435-3) and MW-4 (240-83435-4).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
COMBINED RADIUM 226 AND RADIUM 228

Samples MW-1 (240-83435-1), MW-2 (240-83435-2), MW-3 (240-83435-3) and MW-4 (240-83435-4) were analyzed for Combined Radium
226 and Radium 228 in accordance with Ra226_Ra228. The samples were analyzed on 09/08/2017.

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

TestAmerica Canton
9/8
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Method Summary

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-83435-1

Method Method Description Protocol Laboratory
6010C Metals (ICP) SW846 TAL CAN
6020A Metals (ICP/MS) SW846 TAL CAN
T470A Mercury (CVAA) SW846 TAL CAN
9056A Anions, lon Chromatography SW846 TAL CAN
SM 2540C Solids, Total Dissolved (TDS) SM TAL CAN
9315 Radium-226 (GFPC) SW846 TAL SL
9320 Radium-228 (GFPC) SW846 TAL SL
Ra226_Ra228 Combined Radium-226 and Radium-228 TAL-STL TAL SL

Protocol References:
SM = "Standard Methods For The Examination Of Water And Wastewater",
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.
TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:

TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-83435-1
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID Matrix Collected Received

240-83435-1 MW-1 Water 08/07/17 12:20 08/09/17 09:20
240-83435-2 MW-2 Water 08/07/17 13:33 08/09/17 09:20
240-83435-3 MW-3 Water 08/07/17 15:02 08/09/17 09:20
240-83435-4 MW-4 Water 08/07/17 16:32 08/09/17 09:20

TestAmerica Canton
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Detection Summary
Client: ERM-North Central Inc TestAmerica Job ID: 240-83435-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-83435-1
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 120000 4000 160 ug/L 20  6010C Total

Recoverable
Calcium 100000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.00080 J 0.0050 0.00075 mg/L 1 6020A Total
Recoverable
Barium 0.63 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cobalt 0.00050 J 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Molybdenum 0.0013 J 0.010 0.0011 mg/L 1 6020A Total
Recoverable
Lead 0.00063 J " 0.0010 0.00045 mg/L 1 6020A Total
Recoverable
Selenium 0.0017 J 0.0050 0.00089 mg/L 1 6020A Total
Recoverable
Lithium 1.9 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 180 1.0 0.28 mg/L 1 9056A Total/NA
Fluoride 19 0.50 0.24 mg/L 10 9056A Total/NA
Sulfate 13 1.0 0.35 mg/L 1 9056A Total/NA
Total Dissolved Solids 1500 20 16 mg/L 1 SM 2540C Total/NA

Client Sample ID: MW-2 Lab Sample ID: 240-83435-2
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 160000 2000 81 ug/L 1 6010C Total

Recoverable
Calcium 190000 50000 7100 ug/L 1 6010C Total
Recoverable
Arsenic 0.010 J 0.050 0.0075 mg/L 1 6020A Total
Recoverable
Barium 0.48 0.050 0.022 mg/L 1 6020A Total
Recoverable
Cobalt 0.0092 J 0.010 0.0019 mg/L 1 6020A Total
Recoverable
Chromium 0.073 0.020 0.0098 mg/L 1 6020A Total
Recoverable
Lead 0.0084 J~ 0.010 0.0045 mg/L 1 6020A Total
Recoverable
Selenium 0.014 J 0.050 0.0089 mg/L 1 6020A Total
Recoverable
Lithium 1.5 0.080 0.017 mg/L 1 6020A Total
Recoverable
Chloride 160 10 2.8 mg/L 10 9056A Total/NA
Fluoride 12 0.50 0.24 mg/L 10 9056A Total/NA
Total Dissolved Solids 2400 50 39 mg/L 1 SM 2540C Total/NA

Client Sample ID: MW-3 Lab Sample ID: 240-83435-3
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 4700 200 8.1 ug/L 1 6010C Total

Recoverable
Calcium 520000 5000 710 ug/L 1 6010C Total

Recoverable

This Detection Summary does not include radiochemical test results.

TestAmerica Canton
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Detection Summary
Client: ERM-North Central Inc TestAmerica Job ID: 240-83435-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 (Continued) Lab Sample ID: 240-83435-3
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Arsenic 0.0021 J 0.0050 0.00075 mg/L 1 6020A Total
Recoverable
Barium 0.40 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cobalt 0.00081 J 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Chromium 0.0013 J 0.0020 0.00098 mg/L 1 6020A Total
Recoverable
Selenium 0.0015 J 0.0050 0.00089 mg/L 1 6020A Total
Recoverable
Lithium 0.054 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 370 10 2.8 mg/L 10 9056A Total/NA
Fluoride 1.2 0.50 0.24 mg/L 10 9056A Total/NA
Sulfate 600 10 3.5 mg/L 10 9056A Total/NA
Total Dissolved Solids 2700 40 31 mg/L 1 SM 2540C Total/NA
Client Sample ID: MW-4 Lab Sample ID: 240-83435-4
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Boron 4000 200 8.1 ug/L 1 6010C Total
Recoverable
Calcium 470000 5000 710 ug/L 1 6010C Total
Recoverable
Arsenic 0.0018 J 0.0050 0.00075 mg/L 1 6020A Total
Recoverable
Barium 0.19 0.0050 0.0022 mg/L 1 6020A Total
Recoverable
Cobalt 0.00045 J 0.0010 0.00019 mg/L 1 6020A Total
Recoverable
Chromium 0.0016 J 0.0020 0.00098 mg/L 1 6020A Total
Recoverable
Selenium 0.0013 J 0.0050 0.00089 mg/L 1 6020A Total
Recoverable
Lithium 0.046 0.0080 0.0017 mg/L 1 6020A Total
Recoverable
Chloride 280 10 2.8 mg/L 10 9056A Total/NA
Fluoride 1.3 0.050 0.024 mg/L 1 9056A Total/NA
Sulfate 740 10 3.5 mg/L 10 9056A Total/NA
Total Dissolved Solids 2000 40 31 mg/L 1 SM 2540C Total/NA

This Detection Summary does not include radiochemical test results.

TestAmerica Canton
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Client: ERM-North Central Inc

Client Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-83435-1

Client Sample ID: MW-1
Date Collected: 08/07/17 12:20
Date Received: 08/09/17 09:20

Lab Sample ID: 240-83435-1
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 120000 4000 160 ug/L ~ 08/10/17 14:00 08/15/17 12:24 20
Calcium 100000 5000 710 ug/L 08/10/17 14:00 08/14/17 20:59 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ~ 08/10/17 14:00 08/11/17 17:17 1
Arsenic 0.00080 J 0.0050 0.00075 mg/L 08/10/17 14:00 08/11/17 17:17 1
Barium 0.63 0.0050 0.0022 mg/L 08/10/17 14:00 08/11/17 17:17 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 08/10/17 14:00 08/11/17 17:17 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 08/10/17 14:00 08/11/17 17:17 1
Cobalt 0.00050 J 0.0010 0.00019 mg/L 08/10/17 14:00 08/11/17 17:17 1
Chromium 0.0020 U 0.0020 0.00098 mg/L 08/10/17 14:00 08/11/17 17:17 1
Molybdenum 0.0013 J 0.010 0.0011 mg/L 08/10/17 14:00 08/11/17 17:17 1
Lead 0.00063 J ~ 0.0010 0.00045 mg/L 08/10/17 14:00 08/11/17 17:17 1
Selenium 0.0017 J 0.0050 0.00089 mg/L 08/10/17 14:00 08/11/17 17:17 1
Thallium 0.0010 U~ 0.0010 0.00020 mg/L 08/10/17 14:00 08/11/17 17:17 1
Lithium 1.9 0.0080 0.0017 mg/L 08/10/17 14:00 08/11/17 17:17 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 08/10/17 14:00 08/11/17 09:47 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 180 1.0 0.28 mg/L B 08/10/17 21:10 1
Fluoride 19 0.50 0.24 mg/L 08/10/17 21:30 10
Sulfate 13 1.0 0.35 mg/L 08/10/17 21:10 1
Total Dissolved Solids 1500 20 16 mg/L 08/10/17 13:43 1
Method: 9315 - Radium-226 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.301 0.216 0.218 1.00 0.287 pCilL 08/11/17 12:18 09/05/17 05:59 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 95.9 40-110 08/11/17 12:18 09/05/17 05:59 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0438 UG 0.795 0.796 1.00 1.35 pCi/L 08/11/17 12:48 08/22/17 10:04 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 95.9 40-110 08/11/17 12:48 08/22/17 10:04 1
Y Carrier 86.4 40-110 08/11/17 12:48 08/22/17 10:04 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-83435-1

Client Sample ID: MW-1
Date Collected: 08/07/17 12:20
Date Received: 08/09/17 09:20

Lab Sample ID: 240-83435-1

Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.739 U 0.824 0.825 5.00 1.35 pCilL 09/08/17 11:51 1

+228
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Client Sample Results
Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-2
Date Collected: 08/07/17 13:33
Date Received: 08/09/17 09:20

TestAmerica Job ID: 240-83435-1

Lab Sample ID: 240-83435-2
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable

Page 13 of 33

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 160000 2000 81 ug/L ~ 08/10/17 14:00 08/14/17 21:04 1
Calcium 190000 50000 7100 ug/L 08/10/17 14:00 08/14/17 21:04 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.020 U 0.020 0.0057 mg/L ~ 08/10/17 14:00 08/11/17 17:31 1
Arsenic 0.010 J 0.050 0.0075 mg/L 08/10/17 14:00 08/11/17 17:31 1
Barium 0.48 0.050 0.022 mg/L 08/10/17 14:00 08/11/17 17:31 1
Beryllium 0.010 U 0.010 0.0031 mg/L 08/10/17 14:00 08/11/17 17:31 1
Cadmium 0.010 U 0.010 0.0021 mg/L 08/10/17 14:00 08/11/17 17:31 1
Cobalt 0.0092 J 0.010 0.0019 mg/L 08/10/17 14:00 08/11/17 17:31 1
Chromium 0.073 0.020 0.0098 mg/L 08/10/17 14:00 08/11/17 17:31 1
Molybdenum 0.10 U 0.10 0.011 mg/L 08/10/17 14:00 08/11/17 17:31 1
Lead 0.0084 J~ 0.010 0.0045 mg/L 08/10/17 14:00 08/11/17 17:31 1
Selenium 0.014 J 0.050 0.0089 mg/L 08/10/17 14:00 08/11/17 17:31 1
Thallium 0.010 U~ 0.010 0.0020 mg/L 08/10/17 14:00 08/11/17 17:31 1
Lithium 1.5 0.080 0.017 mg/L 08/10/17 14:00 08/11/17 17:31 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.0020 U 0.0020 0.0013 mg/L ~ 08/10/17 14:00 08/11/17 09:49 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 160 10 2.8 mg/L B 08/11/17 19:17 10
Fluoride 12 0.50 0.24 mg/L 08/11/17 19:17 10
Sulfate 10 U 10 3.5 mg/L 08/11/17 19:17 10
Total Dissolved Solids 2400 50 39 mg/L 08/10/17 13:43 1
Method: 9315 - Radium-226 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 1.14 0.389 0.402 1.00 0.363 pCi/lL 08/11/17 12:18 09/05/17 05:59 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 90.9 40-110 08/11/17 12:18 09/05/17 05:59 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 188 G 1.04 1.06 1.00 1.58 pCi/lL 08/11/17 12:48 08/22/17 10:04 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 90.9 40-110 08/11/17 12:48 08/22/17 10:04 1
Y Carrier 86.7 40-110 08/11/17 12:48 08/22/17 10:04 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-83435-1

Client Sample ID: MW-2
Date Collected: 08/07/17 13:33
Date Received: 08/09/17 09:20

Lab Sample ID: 240-83435-2
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 3.01 1.11 1.13 5.00 1.58 pCilL 09/08/17 11:51 1

226 + 228
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample Results

TestAmerica Job ID: 240-83435-1

Client Sample ID: MW-3
Date Collected: 08/07/17 15:02
Date Received: 08/09/17 09:20

Lab Sample ID: 240-83435-3
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable
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Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 200 8.1 ug/L ~ 08/10/17 14:00 08/14/17 21:08 1
Calcium 520000 5000 710 ug/L 08/10/17 14:00 08/14/17 21:08 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ~ 08/10/17 14:00 08/11/17 17:35 1
Arsenic 0.0021 J 0.0050 0.00075 mg/L 08/10/17 14:00 08/11/17 17:35 1
Barium 0.0050 0.0022 mg/L 08/10/17 14:00 08/11/17 17:35 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 08/10/17 14:00 08/11/17 17:35 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 08/10/17 14:00 08/11/17 17:35 1
Cobalt 0.00081 J 0.0010 0.00019 mg/L 08/10/17 14:00 08/11/17 17:35 1
Chromium 0.0013 J 0.0020 0.00098 mg/L 08/10/17 14:00 08/11/17 17:35 1
Molybdenum u 0.010 0.0011 mg/L 08/10/17 14:00 08/11/17 17:35 1
Lead 0.0010 U~ 0.0010 0.00045 mg/L 08/10/17 14:00 08/11/17 17:35 1
Selenium 0.0015 J 0.0050 0.00089 mg/L 08/10/17 14:00 08/11/17 17:35 1
Thallium 0.0010 U~ 0.0010 0.00020 mg/L 08/10/17 14:00 08/11/17 17:35 1
Lithium 0.054 0.0080 0.0017 mg/L 08/10/17 14:00 08/11/17 17:35 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 08/10/17 14:00 08/11/17 09:51 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 10 2.8 mg/L B 08/10/17 22:11 10
Fluoride 0.50 0.24 mg/L 08/10/17 22:11 10
Sulfate 10 3.5 mg/L 08/10/17 22:11 10
Total Dissolved Solids 40 31 mg/L 08/10/17 13:43 1
Method: 9315 - Radium-226 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.950 0.342 0.352 1.00 0.279 pCilL 08/11/17 12:18 09/05/17 06:03 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 89.4 40-110 08/11/17 12:18 09/05/17 06:03 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 1.01 UG 1.04 1.05 1.00 1.70 pCi/L 08/11/17 12:48 08/22/17 10:04 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 89.4 40-110 08/11/17 12:48 08/22/17 10:04 1
Y Carrier 84.5 40-110 08/11/17 12:48 08/22/17 10:04 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-83435-1

Client Sample ID: MW-3
Date Collected: 08/07/17 15:02
Date Received: 08/09/17 09:20

Lab Sample ID: 240-83435-3
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 1.96 1.10 1.11 5.00 1.70 pCi/L 09/08/17 11:51 1

226 + 228
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample Results

TestAmerica Job ID: 240-83435-1

Client Sample ID: MW-4
Date Collected: 08/07/17 16:32
Date Received: 08/09/17 09:20

Lab Sample ID: 240-83435-4
Matrix: Water

7Method: 6010C - Metals (ICP) - Total Recoverable
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Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Boron 4000 200 8.1 ug/L ~ 08/10/17 14:00 08/14/17 21:13 1
Calcium 470000 5000 710 ug/L 08/10/17 14:00 08/14/17 21:13 1
Method: 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L ~ 08/10/17 14:00 08/11/17 17:40 1
Arsenic 0.0018 J 0.0050 0.00075 mg/L 08/10/17 14:00 08/11/17 17:40 1
Barium 0.19 0.0050 0.0022 mg/L 08/10/17 14:00 08/11/17 17:40 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 08/10/17 14:00 08/11/17 17:40 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 08/10/17 14:00 08/11/17 17:40 1
Cobalt 0.00045 J 0.0010 0.00019 mg/L 08/10/17 14:00 08/11/17 17:40 1
Chromium 0.0016 J 0.0020 0.00098 mg/L 08/10/17 14:00 08/11/17 17:40 1
Molybdenum 0.010 U 0.010 0.0011 mg/L 08/10/17 14:00 08/11/17 17:40 1
Lead 0.0010 U~ 0.0010 0.00045 mg/L 08/10/17 14:00 08/11/17 17:40 1
Selenium 0.0013 J 0.0050 0.00089 mg/L 08/10/17 14:00 08/11/17 17:40 1
Thallium 0.0010 U~ 0.0010 0.00020 mg/L 08/10/17 14:00 08/11/17 17:40 1
Lithium 0.046 0.0080 0.0017 mg/L 08/10/17 14:00 08/11/17 17:40 1
Method: 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 08/10/17 14:00 08/11/17 09:53 1
General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 280 10 2.8 mg/L B 08/10/17 23:13 10
Fluoride 1.3 0.050 0.024 mg/L 08/10/17 22:53 1
Sulfate 740 10 3.5 mg/L 08/10/17 23:13 10
Total Dissolved Solids 2000 40 31 mg/L 08/10/17 13:43 1
Method: 9315 - Radium-226 (GFPC)
Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.300 0.220 0.221 1.00 0.288 pCilL 08/11/17 12:18 09/05/17 06:03 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 87.0 40-110 08/11/17 12:18 09/05/17 06:03 1
Method: 9320 - Radium-228 (GFPC)

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 169 G 1.05 1.06 1.00 1.61 pCilL 08/11/17 12:48 08/22/17 10:04 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 87.0 40-110 08/11/17 12:48 08/22/17 10:04 1
Y Carrier 85.2 40-110 08/11/17 12:48 08/22/17 10:04 1
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Client Sample Results

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-83435-1

Client Sample ID: MW-4
Date Collected: 08/07/17 16:32
Date Received: 08/09/17 09:20

Lab Sample ID: 240-83435-4
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total

Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 1.99 1.07 1.09 5.00 1.61 pCi/L 09/08/17 11:51 1

226 + 228
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Tracer/Carrier Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-83435-1
Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9315 - Radium-226 (GFPC)

Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba
Lab Sample ID Client Sample ID (40-110)
240-83435-1 MW-1 95.9
240-83435-2 MW-2 90.9
240-83435-3 MW-3 89.4
240-83435-4 MW-4 87.0
LCS 160-321832/2-A Lab Control Sample 94.7
MB 160-321832/1-A Method Blank 98.5
Tracer/Carrier Legend ﬂ
Ba = Ba Carrier
Method: 9320 - Radium-228 (GFPC)
Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)
Ba Y
Lab Sample ID Client Sample ID (40-110)  (40-110)
240-83435-1 MW-1 95.9 86.4
240-83435-2 MW-2 90.9 86.7
240-83435-3 MW-3 89.4 84.5
240-83435-4 MW-4 87.0 85.2
LCS 160-321835/2-A Lab Control Sample 94.7 86.7
MB 160-321835/1-A Method Blank 98.5 85.2

Tracer/Carrier Legend
Ba = Ba Carrier
Y =Y Carrier

TestAmerica Canton
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-83435-1

Method: 6010C - Metals (ICP)

Lab Sample ID: MB 240-290626/1-A
Matrix: Water
Analysis Batch: 291058

Client Sample ID: Method Blank
Prep Type: Total Recoverable
Prep Batch: 290626

MB MB
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Boron 200 U 200 8.1 ug/L ~ 08/10/17 14:00 08/14/17 19:13 1
Calcium 5000 U 5000 710 ug/L 08/10/17 14:00 08/14/17 19:13 1
Lab Sample ID: LCS 240-290626/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 291058 Prep Batch: 290626
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Boron 1000 1100 ug/L 110  80-120
Calcium 50000 48500 ug/L 97  80-120
Method: 6020A - Metals (ICP/MS)
Lab Sample ID: MB 240-290626/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 291009 Prep Batch: 290626
MB MB
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Antimony 0.0020 U 0.0020 0.00057 mg/L 08/10/17 14:00 08/11/17 16:40 1
Arsenic 0.0050 U 0.0050 0.00075 mg/L 08/10/17 14:00 08/11/17 16:40 1
Barium 0.0050 U 0.0050 0.0022 mg/L 08/10/17 14:00 08/11/17 16:40 1
Beryllium 0.0010 U 0.0010 0.00031 mg/L 08/10/17 14:00 08/11/17 16:40 1
Cadmium 0.0010 U 0.0010 0.00021 mg/L 08/10/17 14:00 08/11/17 16:40 1
Cobalt 0.0010 U 0.0010 0.00019 mg/L 08/10/17 14:00 08/11/17 16:40 1
Chromium 0.0020 U 0.0020 0.00098 mg/L 08/10/17 14:00 08/11/17 16:40 1
Molybdenum 0.010 U 0.010 0.0011 mg/L 08/10/17 14:00 08/11/17 16:40 1
Lead 0.0010 U~ 0.0010 0.00045 mg/L 08/10/17 14:00 08/11/17 16:40 1
Selenium 0.0050 U 0.0050 0.00089 mg/L 08/10/17 14:00 08/11/17 16:40 1
Thallium 0.0010 U~ 0.0010 0.00020 mg/L 08/10/17 14:00 08/11/17 16:40 1
Lithium 0.0080 U 0.0080 0.0017 mg/L 08/10/17 14:00 08/11/17 16:40 1
Lab Sample ID: LCS 240-290626/3-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 291009 Prep Batch: 290626
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Antimony 0.100 0.103 mg/L 103  80-120
Arsenic 1.00 1.08 mg/L 108 80-120
Barium 1.00 1.01 mg/L 101  80-120
Beryllium 1.00 0.985 mg/L 98  80-120
Cadmium 1.00 0.958 mg/L 96  80-120
Cobalt 1.00 1.04 mg/L 104  80-120
Chromium 1.00 1.00 mg/L 100  80-120
Molybdenum 0.100 0.0943 mg/L 94  80-120
Lead 1.00 1.03 » mg/L 103 80-120
Selenium 1.00 1.07 mg/L 107  80-120
Thallium 0.250 0.295 * mg/L 118 80-120
Lithium 0.100 0.0962 mg/L 96  80-120
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-83435-1

Method: 7470A - Mercury (CVAA)

Matrix: Water
Analysis Batch: 290803

Lab Sample ID: MB 240-290638/1-A

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 290638
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MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.00020 U 0.00020 0.00013 mg/L ~ 08/10/17 14:00 08/11/17 09:35 1
Lab Sample ID: LCS 240-290638/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290803 Prep Batch: 290638
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 0.00500 0.00494 mg/L N 99  80-120
Method: 9056A - Anions, lon Chromatography
Lab Sample ID: MB 240-290692/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290692
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 1.0 U 1.0 0.28 mg/L n 08/10/17 12:57 1
Fluoride 0.050 U 0.050 0.024 mg/L 08/10/17 12:57 1
Sulfate 1.0 U 1.0 0.35 mg/L 08/10/17 12:57 1
Lab Sample ID: LCS 240-290692/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290692
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 50.0 51.5 mg/L 103  90-110
Fluoride 2.50 2.63 mg/L 105  90-110
Sulfate 50.0 52.1 mg/L 104  90-110
Lab Sample ID: MB 240-290847/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290847
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 10 U 1.0 0.28 mg/L n 08/11/17 14:09 1
Fluoride 0.050 U 0.050 0.024 mg/L 08/11/17 14:09 1
Sulfate 1.0 U 1.0 0.35 mg/L 08/11/17 14:09 1
Lab Sample ID: LCS 240-290847/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290847
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 50.0 51.0 mg/L 102  90-110
Fluoride 2.50 2.61 mg/L 104  90-110
Sulfate 50.0 51.3 mg/L 103 90-110
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Client: ERM-North Central Inc

QC Sample Results

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-83435-1

Method: SM 2540C - Solids, Total Dissolved (TDS)

Matrix: Water
Analysis Batch: 290710

7Lab Sample ID: MB 240-290710/1

Client Sample ID: Method Blank
Prep Type: Total/NA

MB MB
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Total Dissolved Solids 10 U 10 7.8 mg/L 08/10/17 13:43 1
Lab Sample ID: LCS 240-290710/2 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290710
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Total Dissolved Solids 480 444 mg/L o 93 80-120
Lab Sample ID: 240-83435-4 DU Client Sample ID: MW-4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290710

Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
Total Dissolved Solids 2000 2060 mg/L a 3 20

Method: 9315 - Radium-226 (GFPC)
Lab Sample ID: MB 160-321832/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 325533 Prep Batch: 321832
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.04348 U 0.0520 0.0522 1.00 0.0851 pCi/lL 08/11/17 12:18 09/05/17 05:59 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 98.5 40-110 08/11/17 12:18 09/05/17 05:59 1
Lab Sample ID: LCS 160-321832/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 325533 Prep Batch: 321832
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.4 9.532 0.991 1.00 0.101 pCilL 84 68137
LCS LCS
Carrier %Yield Qualifier Limits
94.7 40-110

Ba Carrier
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

QC Sample Results

TestAmerica Job ID: 240-83435-1

Method: 9320 - Radium-228 (GFPC)

Lab Sample ID: MB 160-321835/1-A
Matrix: Water
Analysis Batch: 323449

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 321835
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Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 -0.06828 U 0.190 0.190 1.00 0.351 pCilL 08/11/17 12:48 08/22/17 10:03 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 98.5 40-110 08/11/17 12:48 08/22/17 10:03 1
Y Carrier 85.2 40-110 08/11/17 12:48 08/22/17 10:03 1
Lab Sample ID: LCS 160-321835/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 323449 Prep Batch: 321835
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 13.0 13.69 1.47 1.00 0.366 pCi/lL 105 56-140
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 94.7 40-110
Y Carrier 86.7 40-110
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Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

QC Association Summary

TestAmerica Job ID: 240-83435-1

Metals
Prep Batch: 290626
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-83435-1 MW-1 Total Recoverable  Water 3005A
240-83435-2 MW-2 Total Recoverable ~ Water 3005A
240-83435-3 MW-3 Total Recoverable  Water 3005A
240-83435-4 MW-4 Total Recoverable  Water 3005A
MB 240-290626/1-A Method Blank Total Recoverable  Water 3005A
LCS 240-290626/2-A Lab Control Sample Total Recoverable  Water 3005A
LCS 240-290626/3-A Lab Control Sample Total Recoverable  Water 3005A
Prep Batch: 290638
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-83435-1 MW-1 Total/NA Water 7470A
240-83435-2 MW-2 Total/NA Water 7470A
240-83435-3 MW-3 Total/NA Water 7470A
240-83435-4 MW-4 Total/NA Water 7470A
MB 240-290638/1-A Method Blank Total/NA Water 7470A
LCS 240-290638/2-A Lab Control Sample Total/NA Water 7470A
Analysis Batch: 290803
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-83435-1 MW-1 Total/NA Water 7470A 290638
240-83435-2 MW-2 Total/NA Water 7470A 290638
240-83435-3 MW-3 Total/NA Water 7470A 290638
240-83435-4 MW-4 Total/NA Water 7470A 290638
MB 240-290638/1-A Method Blank Total/NA Water 7470A 290638
LCS 240-290638/2-A Lab Control Sample Total/NA Water 7470A 290638
Analysis Batch: 291009
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-83435-1 MW-1 Total Recoverable ~ Water 6020A 290626
240-83435-2 MW-2 Total Recoverable  Water 6020A 290626
240-83435-3 MW-3 Total Recoverable ~ Water 6020A 290626
240-83435-4 MW-4 Total Recoverable  Water 6020A 290626
MB 240-290626/1-A Method Blank Total Recoverable  Water 6020A 290626
LCS 240-290626/3-A Lab Control Sample Total Recoverable  Water 6020A 290626
Analysis Batch: 291058
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-83435-1 MW-1 Total Recoverable  Water 6010C 290626
240-83435-2 MW-2 Total Recoverable  Water 6010C 290626
240-83435-3 MW-3 Total Recoverable  Water 6010C 290626
240-83435-4 MW-4 Total Recoverable  Water 6010C 290626
MB 240-290626/1-A Method Blank Total Recoverable  Water 6010C 290626
LCS 240-290626/2-A Lab Control Sample Total Recoverable  Water 6010C 290626
Analysis Batch: 291210
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
MW-1 Total Recoverable ~ Water 6010C 290626

240-83435-1
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QC Association Summary

Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-83435-1

General Chemistry

Analysis Batch: 290692

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-83435-1 MW-1 Total/NA Water 9056A
240-83435-1 MW-1 Total/NA Water 9056A
240-83435-3 MW-3 Total/NA Water 9056A
240-83435-4 MW-4 Total/NA Water 9056A
240-83435-4 MW-4 Total/NA Water 9056A
MB 240-290692/3 Method Blank Total/NA Water 9056A
LCS 240-290692/4 Lab Control Sample Total/NA Water 9056A
Analysis Batch: 290710
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-83435-1 MW-1 Total/NA Water SM 2540C
240-83435-2 MW-2 Total/NA Water SM 2540C
240-83435-3 MW-3 Total/NA Water SM 2540C
240-83435-4 MW-4 Total/NA Water SM 2540C
MB 240-290710/1 Method Blank Total/NA Water SM 2540C
LCS 240-290710/2 Lab Control Sample Total/NA Water SM 2540C
240-83435-4 DU MW-4 Total/NA Water SM 2540C
Analysis Batch: 290847
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-83435-2 MW-2 Total/NA Water 9056A
MB 240-290847/3 Method Blank Total/NA Water 9056A
LCS 240-290847/4 Lab Control Sample Total/NA Water 9056A
Rad
Prep Batch: 321832
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-83435-1 MW-1 Total/NA Water PrecSep-21
240-83435-2 MW-2 Total/NA Water PrecSep-21
240-83435-3 MW-3 Total/NA Water PrecSep-21
240-83435-4 MW-4 Total/NA Water PrecSep-21
MB 160-321832/1-A Method Blank Total/NA Water PrecSep-21
LCS 160-321832/2-A Lab Control Sample Total/NA Water PrecSep-21
Prep Batch: 321835
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
240-83435-1 MW-1 Total/NA Water PrecSep_0
240-83435-2 MW-2 Total/NA Water PrecSep_0
240-83435-3 MW-3 Total/NA Water PrecSep_0
240-83435-4 MW-4 Total/NA Water PrecSep_0
MB 160-321835/1-A Method Blank Total/NA Water PrecSep_0
LCS 160-321835/2-A Lab Control Sample Total/NA Water PrecSep_0
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Client: ERM-North Central Inc

Lab Chronicle

Project/Site: Grand Haven BLP - CCR Monitoring

TestAmerica Job ID: 240-83435-1

Client Sample ID: MW-1
Date Collected: 08/07/17 12:20
Date Received: 08/09/17 09:20

Lab Sample ID: 240-83435-1
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 290626 08/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 291058 08/14/17 20:59 KLC TAL CAN
Total Recoverable  Prep 3005A 290626 08/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 20 291210 08/15/17 12:24 KLC TAL CAN
Total Recoverable  Prep 3005A 290626 08/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 291009 08/11/17 17:17 AS1 TAL CAN
Total/NA Prep 7470A 290638 08/10/17 14:00 AJC TAL CAN
Total/NA Analysis 7470A 1 290803 08/11/17 09:47 DTN TAL CAN
Total/NA Analysis 9056A 1 290692 08/10/17 21:10 LKG TAL CAN
Total/NA Analysis 9056A 10 290692 08/10/17 21:30 LKG TAL CAN
Total/NA Analysis SM 2540C 1 290710 08/10/17 13:43 MM TAL CAN
Total/NA Prep PrecSep-21 321832 08/11/17 12:18 LDE TAL SL
Total/NA Analysis 9315 1 325533 09/05/17 05:59 ALD TAL SL
Total/NA Prep PrecSep_0 321835 08/11/17 12:48 LDE TAL SL
Total/NA Analysis 9320 1 323449 08/22/17 10:04 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 326387 09/08/17 11:51 RTM TAL SL
Client Sample ID: MW-2 Lab Sample ID: 240-83435-2
Date Collected: 08/07/17 13:33 Matrix: Water
Date Received: 08/09/17 09:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 290626 08/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 291058 08/14/17 21:04 KLC TAL CAN
Total Recoverable  Prep 3005A 290626 08/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 291009 08/11/17 17:31 AS1 TAL CAN
Total/NA Prep 7470A 290638 08/10/17 14:00 AJC TAL CAN
Total/NA Analysis 7470A 1 290803 08/11/17 09:49 DTN TAL CAN
Total/NA Analysis 9056A 10 290847 08/11/17 19:17 JWW TAL CAN
Total/NA Analysis SM 2540C 1 290710 08/10/17 13:43 MM TAL CAN
Total/NA Prep PrecSep-21 321832 08/11/17 12:18 LDE TAL SL
Total/NA Analysis 9315 1 325533 09/05/17 05:59 ALD TAL SL
Total/NA Prep PrecSep_0 321835 08/11/17 12:48 LDE TAL SL
Total/NA Analysis 9320 1 323449 08/22/17 10:04 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 326387 09/08/17 11:51 RTM TAL SL
Client Sample ID: MW-3 Lab Sample ID: 240-83435-3
Date Collected: 08/07/17 15:02 Matrix: Water
Date Received: 08/09/17 09:20
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 290626 08/10/17 14:00 AJC TAL CAN
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Client: ERM-North Central Inc
Project/Site: Grand Haven BLP - CCR Monitoring

Lab Chronicle

TestAmerica Job ID: 240-83435-1

Client Sample ID: MW-3
Date Collected: 08/07/17 15:02
Date Received: 08/09/17 09:20

Lab Sample ID: 240-83435-3

Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Analysis 6010C 1 291058 08/14/17 21:08 KLC TAL CAN
Total Recoverable  Prep 3005A 290626 08/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 291009 08/11/17 17:35 AS1 TAL CAN
Total/NA Prep 7470A 290638 08/10/17 14:00 AJC TAL CAN
Total/NA Analysis 7470A 1 290803 08/11/17 09:51 DTN TAL CAN
Total/NA Analysis 9056A 10 290692 08/10/17 22:11 LKG TAL CAN
Total/NA Analysis SM 2540C 1 290710 08/10/17 13:43 MM TAL CAN
Total/NA Prep PrecSep-21 321832 08/11/17 12:18 LDE TAL SL
Total/NA Analysis 9315 1 325535 09/05/17 06:03 ALD TAL SL
Total/NA Prep PrecSep_0 321835 08/11/17 12:48 LDE TAL SL
Total/NA Analysis 9320 1 323449 08/22/17 10:04 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 326387 09/08/17 11:51 RTM TAL SL
Client Sample ID: MW-4 Lab Sample ID: 240-83435-4
Date Collected: 08/07/17 16:32 Matrix: Water
Date Received: 08/09/17 09:20
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total Recoverable  Prep 3005A 290626 08/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6010C 1 291058 08/14/17 21:13 KLC TAL CAN
Total Recoverable  Prep 3005A 290626 08/10/17 14:00 AJC TAL CAN
Total Recoverable  Analysis 6020A 1 291009 08/11/17 17:40 AS1 TAL CAN
Total/NA Prep T7T470A 290638 08/10/17 14:00 AJC TAL CAN
Total/NA Analysis T7T470A 1 290803 08/11/17 09:53 DTN TAL CAN
Total/NA Analysis 9056A 1 290692 08/10/17 22:53 LKG TAL CAN
Total/NA Analysis 9056A 10 290692 08/10/17 23:13 LKG TAL CAN
Total/NA Analysis SM 2540C 1 290710 08/10/17 13:43 MM TAL CAN
Total/NA Prep PrecSep-21 321832 08/11/17 12:18 LDE TAL SL
Total/NA Analysis 9315 1 325535 09/05/17 06:03 ALD TAL SL
Total/NA Prep PrecSep_0 321835 08/11/17 12:48 LDE TAL SL
Total/NA Analysis 9320 1 323449 08/22/17 10:04 RTM TAL SL
Total/NA Analysis Ra226_Ra228 1 326387 09/08/17 11:51 RTM TAL SL

Laboratory References:
TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396
TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Accreditation/Certification Summary

Client: ERM-North Central Inc TestAmerica Job ID: 240-83435-1
Project/Site: Grand Haven BLP - CCR Monitoring

Laboratory: TestAmerica Canton

The accreditations/certifications listed below are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
Virginia NELAP 3 460175 09-14-17 *
West Virginia DEP State Program 3 210 12-31-17*

Laboratory: TestAmerica St. Louis
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number  Expiration Date

Virginia NELAP 3 460230 06-14-18
The following analytes are included in this report, but are not accredited/certified under this accreditation/certification:
Analysis Method Prep Method Matrix Analyte
9315 PrecSep-21 Water Radium-226
The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:
Analysis Method Prep Method Matrix Analyte
Ra226_Ra228 Water Combined Radium 226 + 228

West Virginia DEP State Program 3 381 08-31-18

The following analytes are included in this report, but are not accredited/certified under this accreditation/certification:

Analysis Method Prep Method Matrix Analyte

9315 PrecSep-21 Water Radium-226

9320 PrecSep_0 Water Radium-228

The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:
Analysis Method Prep Method Matrix Analyte

Ra226_Ra228 Water Combined Radium 226 + 228

* Accreditation/Certification renewal pending - accreditation/certification considered valid.

TestAmerica Canton
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TestAmerica Canton

4101 Shuffel Street NW

North Canton, OH 44720

Phone (330) 497-9396 Fax (330) 497-0772

CAMBRIDCGE
240506
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hain of Custody Record

CAMBRIDGE
240506

TestAmerica

L fl

Sampler. . Laty BN Carrier Tracking Nols) COC No
Client Information Corey il \2n Myers, Madonna 240-41878-17977 1
Chent Contact Phane T E-Mai Paga
Mr. Brian Beach (; \ {, ?_,‘?, L r‘l | {0 q' madoenna myers@testamenicainc.com |Page 1 of 1
pany Job &
ERM-North Central Inc Analysis Requested
Address Due Date Requested: i Preservation Codes:
3352 128th Avenue e M= Niiea
[City AT Requested (days): B - NaOH N - Nong
Holland C - Zn Acetate 0 - AsNaO2
D - Nitnc Acid P - Na2045
:;T"ag:n E - NaHSO4 G- Na2501
r F - MeOH R - Na25203
Phane FO # G - Amchior 5 - H2504
0398257 & H-Ancortic And T - TSP Dodecahydrate
Email WO # o] P I=1ce U - Acetone
ole J - Of Watet V-MCAA
Bran.Beach@erm.com 2|z Elk eota W pH 4.5
Project Nama Project # = S s ElL.epa Z - other (specily)
Grand Haven BLP - CCR Monitoring 24017882 s8]l & g 2
Sie SSOW# ‘E‘ =132 < | < 2 |other:
3 g AR 5
ol = v [ =
5 A I ] (8=
Sample | Matrix 5 =28 E 'E
Type | (o~ JEUELZ (2|5 z
Sample | (C=comp, | comsmwot, |2 i 0 8 § =
Sample Identification S Date | Time | G=grab) [errmwasdfic| @] 2 (8 | & 2 Special Instructions/Note:
Preservation Code. p o In e
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-
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P \ \
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240-83435 Chain of Custody e
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
- Non-Hazard Flammable Dsmn Irritant Poison 8 ! Unknown [:!Radiolog:'cal Return To Clhient Disposal By Lab Archive Far Months
Deliverable Reguested: |, Il, lil, IV, Other (specify) Special Instructions/QC Requirements:
xfmpw Kit Relinquished by F)ate. r‘hme: IMemod of Shipment
Refinquished by 3 Date/Time ” Company Recej Data/Time Company
(0 Coy ol — EAM C’/\" € -\ 4 LR & 59t 7 F2o | 172
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2. o
TestAmerica Canton Sample Receipt Form/Narrative Login# :0 ) | ./
Canton Facility
Client £RIM Site Name — Cooler unpacked by:

Cooler Receivedon &£ 7 Opened on &P~ L7 W

FedEx: 1* Grd JEXp> UPS FAS Clipper Client Drop Off TestAmerica Courier  Other

Receipt After-hours: Drop-off Date/Time Storage Location

TestAmerica Cooler # Foam Box C{% Box Other
Packing material used: Bubble Wrap ~ Foam astic B None Other
COOLANT: eilce > Bluelce Drylce  Water None
1. Cooler temperature updn receipt [J Sec Multiple Cooler Form
IR GUN# IR-8 (CF -0.4 °C) Observed Cooler Temp.— — °C Corrected Cooler Temp. — °C
IR GUN #36 (CF +0°C) Observed Cooler Temp. /< \{ °C Corrected Cooler Temp. /- °C

2. Were custody seals on the outside of the cooler(s)? If Yes Quantity \ {@No

-Were custody seals on the outside of the cooler(s) signed & dated? @No NA
~Were custody seals on the bottle(s) or bottle kits (LLHg/MeHg)? Y 0
3. Shippers' packing slip attached to the cooler(s)? No
4. Did custody papers accompany the sample(s)? Ales No
5. Were the custody papers relinquished & signed in the appropriate place? es) No
6. Was/were the person(s) who collected the samples clearly identified on the COC? ,Yes)No
7. Did all bottles arrive in good condition (Unbroken)? Yes/ No
8. Could all bottle labels be reconciled with the COC? 21‘65_ o
9. Were correct bottle(s) used for the test(s) indicated? No
10. Sufficient quantity received to perform indicated analyses? es/No
11. Are these work share samples? Yes No)
If yes, Questions 11-15 have been checked at the originating laboratory.
11. Were sample(s) at the correct pH upon receipt? @ No NA pH Swrip Lot#¥ HC697954
12. Were VOAs on the COC? es rNo)
13. Were air bubbles >6 mm in any VOA vials? . ¢m Larger than this. Yes
14. Was a VOA trip blank present in the cooler(s)? Trip Blank Lot # Yes
15. Was a LL Hg or Me Hg trip blank present? Yes
Contacted PM Date by via Verbal Voice Mail Other
Concerning

16. CHAIN OF CUSTODY & SAMPLE DISCREPANCIES Samples processed by:

17. SAMPLE CONDITION

Sample(s) were received after the recommended holding time had expired.
Sample(s) were received in a broken container.
Sample(s) were received with bubble >6 mm in diameter. (Notify PM)

18. SAMPLE PRESERVATION

Sample(s) were further preserved in the laboratory.
Time preserved: Preservative(s) added/Lot number(s):

Refr SOP NC.SC-0005, Sample Receiving

\acorpicorpiQ41Q4_Facifiies\Canton-QA\Deciment-Management\Work-Instrcrion \Ward Version Word Instructions\WENC-99-45231 7 Coaler Receipt Form.doc dil
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8/9/2017

Temperature readings:

ient
MW-1
MW-1
MW-]
MW-2
MW-2
MW-2
MW-3
MW-3
MW-3
MW-4
MW-4
MW-4

Page 1 of |

Login Container Summary Report

240-83435

Lab 1D

240-83435-B-1
240-83435-C-1
240-83435-D-1
240-83435-B-2
240-83435-C-2
240-83435-D-2
240-83435-B-3
240-83435-C-3
240-83435-D-3
240-83435-B4
240-83435-C-4
240-83435-D-4

Container Type

Plastic 500ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic 500m! - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic 500m! - with Nitric Acid
Plastic 1 liter - Nitric Acid
Plastic | liter - Nitric Acid
Plastic S00ml - with Nitric Acid
Plastic | liter - Nitric Acid
Plastic | liter - Nitric Acid

Page 31 of 33

Container Preservative
pH

<2
<2
<2
<2

<2

(%]

<

(3]

Added (mls) Lot #

§

|

s |

|

— |

[
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Login Sample Receipt Checklist

Client: ERM-North Central Inc

Login Number: 83435
List Number: 2
Creator: Clarke, Jill C

Job Number: 240-83435-1

List Source: TestAmerica St. Louis
List Creation: 08/10/17 04:29 PM

Question Answer Comment

Radioactivity wasn't checked or is </= background as measured by a survey True

meter.

The cooler's custody seal, if present, is intact. N/A

Sample custody seals, if present, are intact. N/A

The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. N/A

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True 20.0, 20.0, 20.0, 20.0

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? False

There are no discrepancies between the containers received and the COC.  True

Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. True

Sample bottles are completely filled. True

Sample Preservation Verified. True Added nitric acid lot 929870 to samples 2 & 3,
pH remained ~ 7.

There is sufficient vol. for all requested analyses, incl. any requested True

MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A

<6mm (1/4").

Multiphasic samples are not present. True

Samples do not require splitting or compositing. True

Residual Chlorine Checked. N/A

TestAmerica Canton
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Environmental Resources Management Page _ of

Field Form for Low Flow Rate Sampling

Well ID: My~ Project#: 04 L1410
Site Name & Address: i Lp Client: (3 RAL "
123 N 2L SY Grand Taven, ML Date: d-‘[-n
Sampler Name: COrad Tathan Weather: (¢ laudy
Pump Type: \ ' Rertdha MR, Temperature/Bar. Pressure  ('F |
Meter Type (s): : < ont\eat Start Time of Purging: 1.5 '
Top of Casing Elevation (feet): 935 Well Material: 0./ T
Initial Water Level (feet below TOC): £.,4T Well Diameter: 2. "'
Groundwater Elevation/SWL (feet): 42 .47 Length of Water Column (feet): (, 44
Well Depth (feet below TOC): i Ay B Calculated Well Volume* (liters orgal): |, U &
Screened Interval (feet below TOC): g % Well Volume Discharged (liters orgal): _~ % 2|
Depth Pump Intake Set At (feet below TOC): g
| Well Inspection: Clearly Labeled _@‘__N_; Concrete Pad Intact_%___N_; Lock Functional __¥> N_; Pro-cover in good condition _¥__ N_; Casingin good condition _[?_N__'
Calibration: Time: ___\0\G i pH4Standard _ 4 ; pH7 Standard_7)  ; pH 10 Standard 1, _; Conductivity Std_1,413 ; DO 1og!
‘ Note: TOC = Top of Casing
Ti Temperature c S?Ciﬁc Dissolved Oxygen pH ORP Turbidity (N.T.U Water Level lj-’low R Comments
e c) HRICURIEE (mglL) (S.U.) (mV) My LT () dftovifiin or (i.e., odor, color, etc)
(ms/cm) gallon/min)
138 Nl 2 Ute T LY 3L [ 119 L3 .09 J:223
[LIET g . LS 2 -0, 1. 2] ZL,32 | ~Z200,3 L) (.0 G2 LS
wue 1. LA TR 0.g¢ g | ~2)33 1. 20 Lo G 225
Wso 1.1 9 L.05& 0.947% £.23 e 5] -0 £l Q.2%
\les 1. L 2 .054 a-73 L.l | —2273 A bal® (228
PR 14. 43 2. . OMa | 0.2 {3 | 2.2 TS il 0.2.%
1205 [0 2 .04¥ 0.1 231 | sy xe .2,k MIA 0.22C
1218 AL ZL T B T 913 VARG Y LK 1.9% P 0.2 %<
\2\§ 1<.20 2.:042 Q.12 K.2a | -2049.3 .S (.14 0-22%
\220 14.14 C.046 Goled %3¢ [-282.0 WA () g.Z2s
T 2 +10% (Values Greater +10% <0.5 L/min =
Limits 3% = 0.3 mg/L) e H0mMV | (whenabove sNTUyT | O3 Teet 0.13 gal/min

Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder=1 % h
- If water level is above the top of the screen, maximum drawdown = screen length/2
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples.

FAll attempts will be made to get turbidity below 5 NTUs. In the event that groundwater turbidity has(stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected.
Comments: _ ‘_‘)rr\mp‘\q_, & \2 20




Environmental Resources Management

Page ____of ___
Field Form for Low Flow Rate Sampling
Well ID: M- Project #:
Site Name & Address: Client: G- RHELFP
Date: % -7~
Sampler Name: C Weather:
Pump Type: Temperature/Bar. Pressure (; 7" = |74 £.9
Meter Type (s): Start Time of Purging: |3 <« 7'
Top of Casing Elevation (feet); (oL S Well Material: A7 C
Initial Water Level (feet below TOC): T (= Well Diameter: G ey
Groundwater Elevation/SWL (feet): 47 .a% Length of Water Column (feet): <.82
Well Depth (feet below TOC): 23.3% Calculated Well Volume* (liters or §al): | 4%
Screened Interval (feet below TOC): 5=y Well Volume Discharged (liters or §al):  Z .\
Depth Pump Intake Set At (feet below TOC): Q'
Well Inspection: Clearly Labeled &___N_; Concrete Pad Intect ¥ N_; Lock Functional 5& N_; Pro-cover in good condition ,ﬁz N_; Casing in gcad condition _(Y___|
Calibration: Time: 1( WO ; pH4 Standard 5 . pH 7 Standard ) ; pH 10 Slandard _19  : Conductivity Std__| 4| ‘C. po_[QU
Note: TOC = Top of Casing Fve
Specific " Flow Rate
i Temperature Dissolved Oxygen pH CRP _— Water Level Comments
Time ) Conductance (mglL) (S.U.) (mv) Turbidity (N.T.U.) (7t) {@. or s nilr: ealor ohc)
{ms/cm) e s _ b llon/min)
2073 LT g 389 el 1.¥a T-T3 3 0.4 = 63‘3::.
\Zo4 1.4 4. Su3 LS 2.49) | ~142.1 144\ jZ.2.0 0.76
[EATES T 4 £21 o =2 i 2.9 1u9% "2.46 15, 34 . 2.0
_1%._!;4 L2941 U 54g 1 19 .45 [ -uA. 2.12 14.3% a.20
\322 | L1 hl S uf Q.99 1.€2. | =127 3 .0) 1z Uy O.20
132 & i, <0 4.5 9) U.4& 4] 1. LS T 424
LT (L L2 L0 g 1% s DL 0 I T V4 4. 40 1£.4 G20
|
|
e T S S N M e e R S S S e —— ———— — —— — i T ——— —— — — i —— —— —— —— ——— —— —
el i & +10% (Values Greater +10% <0.5 L/min =
Limits +3% 3% 0.3 mg/L) +0.1 =10 mV (when above 5 NTU)" -0.3 feet 0.13 galimin

Information: 1 in diameter well = 0.041 gal/ft = 154 mi/ft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/ft; Volume of cylinder=1r* h
- If water level is above the top of the screen, maximum drawdown = screen |ength/2
- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the appropriate volume needed for all anticipated samples.

Al attempts will be made to get turbidi 8 below 5 NTUs. In the event that groundwater turbidity has stabilized ab,gve 20 NTU, a filtered metals (dissolved) sample will also be collected.
Comments: Mo\l dint, 2y ‘:Amptc @555




Environmental Resources Management

Page __ of
Field Form for Low Flow Rate Sampling
Well ID: M W=D Project #:
Site Name & Address: Client:  Gi4f3,_P
Date: < -7-11
Sampler Name: e Weather:
Pump Type: Temperature/Bar. Pressure /
Meter Type (s): Start Time of Purging: {4 |
Top of Casing Elevation (feet): 105,26 Well Material: i/ t'_
Initial Water Level (feet below TOC): Ll Well Diameter: =
Groundwater Elevation/SWL (feet): VA% LR Length of Water Column (feet): 5 1%
Well Depth (feet below TOC): Z.0. 74" Calculated Well Volume* (liters or gal): {4 &
Screened Interval (feet below TOC): A i 2 Well Volume Discharged (liters or g 2,30
Depth Pump Intake Set At (feet below TOC): '
Well Inspection: Clearly Labeled _@_N_; Concrete Pad Intact @2 N_; Lock Functional _(Y] N_; Pro-cover in good condition @ N_; Casing in goed condition By
Calibration: Time; 10 ; pH 4 Standard i pHT Standard 7 ; pH10 Standard 0 ; Conductivity Std 4 ]? . DO (g0 r'
Note: TOC = Top of Casing =
Specific : Flow Rate
Temperature Dissolved Oxygen pH ORP oy Water Level ke Comments
T °C) Ganduciare (mglL) (S.U.) (mv) ARG N FFE) () IS (i.e., odor, color, etc)
-_ (ms/em) ~ gallon!mm}
A1 i‘§;1u- 5. 001 . TZ X4 -8 [ IS 1L.a9 020
w3 Rl 2 _6Y2 014 & £.00L |=71%. 4 .24, 2.0\ D20
™2 lt:.r.'{ = 019 v k4 S| -%.0 4,31 12..05 0+20
WA 542\' 237000 Q.C2 1.g9 [ ~L9 .\ 32 12..0G o 20
AAH & 29 2910 4.3% 1.4 | -90.4 3 a1 {2 .0% —g-20
Hg9, 1< .34 2,94 Q:5H4 . A4f -T2 oy, 1210 025
U & \ £, 1q 7.4 1L 0. U9 -1.(pla] =9y .9 3.%{ o 1 2. 020
IS0z 15,20 2441 0.-49 "1,,1,1 -4 | 32.50 2.1 6,24
o i 4 110% (Values Greater £10% <0.5 L/min =
Limits e =% 0.3 mg/L) B i {when above 5 NTU)" A 0.13 gal/min
Information: 1 in diameter well = 0.041 gal/ft = 154 mlift, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 mlfft; Volume of cylinder=1r # h
- If water level is above the top of the screen, maximum drawdown = screen length/2

Comments:

J"IF“DI&A.- (7)

i

- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently te collect the appropriate volume needed for all anticipated samples.
*All attempts will be made to get turbidity below 5 NTUs. In the event that groundwater turbidity has sta

llized above 20 NTU, a filtered metals (dissolved) sample will also be collected.

SOl




Environmental Resources Management

Field Form for Low Flow Rate Sampling

Page ___ of

ject #:
Well ID: VANVEL Fll-(’il'.‘elient: (zH8LF
Site Name & Address: Date: €= -1
Weather: [, 1°F
Sampler Name: — ? Temperature/Bar. Pressure
Pump Type: Start Time of Purging: 15
Meter Type (S): ? Well Material: F'éif..
Top of Casing Elevation (feet): ‘C‘{?_- s Well Diameter: — =.%
Initial Water Level (feet below TOC): 10 Q0 sk et Nator Columin (1)~
Groundwater Elevation/SWL. (feet): 1 Calculated Well Volume* (liters or dal): R
s Der:"l:\ ltfuta??fl:;: ;SS-L TOC): 10=-18° Well Volume Discharged (liters or &al): "7, (4 U
Screened Interv: : )
feet below TOC): - L4t , & , . =
ﬁgﬂ“llummp_lzggiﬂyﬁ:}aﬁizd e@ow N_ é‘.oncre‘te Pad Intact ¥y N_; Lock Functional N_; Pro-cover in good co'n_dltmn _®_N7. Casing in good condition __§___N__
Calibration: Time;__ \O\() _; pH4Standard L4 ; pH7 Standard ) ; pH 10 Standard 15: ; ConductivityStd__| U3 ; DO _+ng_
Note: TOC = Top of Casing
% Flow Rate
Specific E ORP ey Water Level . Comments
Dissolved Oxygen pH '
( Ame Tem;g}atura Donsuents ; (mgll) * (s.U) (mV) e (ft) ﬁgzs; (i.e., odor, color, etc)
(ms/cm)
S9%Z .10 2-23 .13 1-49 | —-34.| K .2M4 10, U, 012G
\& 51 TN 2..\a9 o .¢7 L.ss -GH. 2.44 0.4 0.720
ot T o P 2\ & TMAT el =%.0 ~3.2.0 1o 9.0
Weo | W, QU | 2 jua) | 9,.5% 4] —€6.0 A1) 10 L) 22,0
et 15127 Zos L2 o.59 N, GST =41, b u.%&g lg.%a 0.20
2= 11,29 Z..12 0.47 =1. L4 ~ad.q i 9 10,34 0:2.0
[gee| | NEES Q.42 1.l —99.4 2.0 1039 0,20
SR Ot =1 98] —4¢.9 227 10.34 0.2
T i O TN Yy [P T - N 0.35 117 =106:0 2.0 1G:24 0.70
- _L_ E
[
G +10% (Values Greater +10% <0.5 Limin =
43y ; : + -
Hin A o 0.3 mg/L) e HIOVE | vhan aboves RTGI e 0.13 gal/min

Information: 1 in diameter well = 0.041 gal/ft = 154 mi/ft, 2 in dia. = 0.163 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft = 2468 ml/ft: Volume of cylinder=1r* h
- If water level is above the top of the screen, maximum drawdown = screen length/2

- If drawdown does not stabilize, purge well dry and sample as soon as the water level has recovered sufficiently to collect the apprapriate volume needed for all anticipated samples.
ANl atternpts will be made to get turbidity below 5 NTUs. In the event that groundwater turbidity has stabilized above

Comments:

'5¢\MP'\MS

(@
e

f(I{‘JN_'IE"U, a filtered metals (dissolved) sample will also be collected.
>
o I




Established in 1960, Golder Associates is a global, employee-owned
organization that helps clients find sustainable solutions to the challenges of
finite resources, energy and water supply and management, waste
management, urbanization, and climate change. We provide a wide range of
independent consulting, design, and construction services in our specialist
areas of earth, environment, and energy. By building strong relationships and
meeting the needs of clients, our people have created one of the most trusted
professional services organizations in the world.

Africa + 27 11 254 4800
Asia + 852 2562 3658
Australasia + 61 3 8862 3500
Europe + 356 21 42 30 20
North America + 1800 275 3281
South America +56 2 2616 2000

solutions@golder.com
www.golder.com

Golder Associates Inc.
27200 Haggerty Road, Suite B-12
Farmington Hills, Ml 48331
Tel: (248) 295-0135
Fax: (248) 295-0133

éj Golder

I 4

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation

ASSOCiateS Engineering Earth’s Development, Preserving Earth’s Integrity
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