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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. 
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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 §257.93.  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:  

 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. 

 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 §257.94(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 III and IV.  Pursuant to 
§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 III 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. 
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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 ∗ i Where:V = 
 


feet 
 


V = Groundwater flow velocityne day 


 


feet 
 


K = Average Permeability of the aquifer 
day 

i = Horizontal hydraulic gradient 
 


feet 
 
feet 

n = Effective porositye 

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 §257.93(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 
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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 

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

 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 III 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. 
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4.0 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 Summary of the Statistical Analysis Plan 

Statistical analysis of Appendix III 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. 

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 SanitasTM Groundwater statistical software was 
used to perform the statistical analyses.  SanitasTM 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 
Parameters 

Appendix III 
(Detection Monitoring) 

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

Appendix IV 
(Assessment Monitoring) 

Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, 
Cobalt, combined Radium 226 + 228, Fluoride, Lead, Lithium, 
Mercury, Molybdenum, Selenium, and Thallium 

Statistical 
Methodology 

Data Screening on 
Proposed Background 

Evaluate outliers, trends, and seasonality when sufficient data 
are available 

Statistical Limits 
Interwell statistical limits will be applied on a constituent basis, 
depending on the appropriateness of the method as determined 
by the Analysis of Variance 

Prediction Limits 

Parametric when data follow a normal or transformed normal 
distribution and when less than 50% non-detects, utilizing Kaplan 
Meier non-detect adjustment when applicable; nonparametric 
when data sets contain greater than 50% non-detects or when 
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. 
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(Optional)  Initial statistical exceedance warrants independent 
resampling within 90 days. 

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

 If resample exceeds, well/parameter has a confirmed SSI. 
 If no resample is collected, the original result is deem verified. 

The following guidance is also applicable to the statistical analysis method: 
 Statistical analyses are not performed on analytes containing 100% non-detects (EPA 

Unified Guidance, 2009, Chapter 6). 

 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. 

 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. 

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

4.2 Appendix III 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 §257.94 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. 
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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 SSIs in accordance with the requirements, and options, of §257.94(e)(1-
3) and (f). 
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CONCLUSIONS & FUTURE ACTIONS 
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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. 
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TABLE 1. 
MONITORING WELL NETWORK 

Grand Haven Board of Light and Power - JB Sims Power Generation Plant 
Grand Haven, Michigan 

Well ID 
Hydraulic 
Location 

Northing Easting 
Top of Casing 

Elevation 
(feet msl1) 

Total 
Depth2 

(feet) 

Screen 
Interval 

(feet) 

Screen 
Length 
(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. 
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TABLE 2. 
SUMMARY OF GROUNDWATER ELEVATIONS 

Grand Haven Board of Light and Power - JB Sims Power Generation Plant 
Grand Haven, Michigan 

Well ID 
Hydraulic 
Location 

Groundwater Elevations 
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Purpose of Sampling Event 
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Unit 3 Ash Ponds East (A) & West (B) 

MW-01 Upgradient 95.24 96.23 95.57 95.25 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 94.63 94.74 95.00 95.22 

MW-04 Downgradient 94.02 94.19 94.54 94.55 94.44 94.68 95.14 95.19 

Notes: 

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

Flow Paths Date 
Groundwater 

Elevation 
(feet msl) 

∆ h 

(feet)2 

∆ l 

(feet)3 

Hydraulic 
Gradient 
(∆ h/∆ l) 

Average Hydraulic 
Conductivity, K 

(feet per day)5 

Assumed 
Effective 
Porosity 

(ne) 

Average Linear 
Groundwater Velocity 

(feet per day)4 (feet per year)4 

Unit 3 Ash Ponds East (A) & West (B) 

MW-01/ MW-03 13-Mar-17 
95.24 

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. Δ H = Change in groundwater elevation. 

2. Δ L = Distance along flow path. 

3. I = Δ H / Δ L. 
4. Velocity = (I * K)/ne . 

5. Hydraulic conductivity range and assumed effective porosity based on Groundwater Monitoring System Certification, prepared by ERM dated November 2017. 

P:\MC\Grand Haven BLP\200 Reports\2017 Annual Report\TB - GHBLP 2017 Annual Report.xlsx\T3 Flow Velocity 
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TABLE 4. 
APPENDIX III/IV ANALYTICAL PARAMETERS METHODS 

Grand Haven Board of Light and Power - JB Sims Power Generation Plant 
Grand Haven, Michigan 

PARAMETER ANALYTICAL METHOD 

Appendix III 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 

Analyte Units 

SCREENING/TARGET 
LEVELS 

MW-1 

MCL SMCL RL 
Background 

Event #1 
Background 

Event #2 
Background 

Event #3 
Background 

Event #4 
Background 

Event #5 
Background 

Event #6 
Background 

Event #7 
Background 

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 III 

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.U. 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 0.0016 J 0.0011 J 0.00080 J <0.0050 0.00080 J 
BARIUM, TOTAL mg/L 2 N/R 0.0050 0.34 B 0.32  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 J <0.0010 <0.0010 <0.0010 <0.0010 
CHROMIUM, TOTAL mg/L 0.1 N/R 0.0020 0.00032 J <0.0020 0.00041 J 0.0015 J <0.0020 <0.0020 <0.0020 <0.0020 
COBALT, TOTAL mg/L N/R N/R 0.0010 0.00037 J 0.00030 J 0.00038 J 0.0012 0.00053 J 0.00042 J 0.00045 J 0.00050 J 
LEAD, TOTAL mg/L 0.015 N/R 0.0010 0.00065 J 0.00026 J 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 2.1 B 1.9 1.5 B 1.6 2.5 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 0.0023 J 0.0017 J 0.0022 J 0.0023 J 0.0025 J 0.0026 J 0.0014 J 0.0013 J 
RADIUM (226 + 228) pCi/L 5 N/R Varies 0.308 U 0.181 U 0.346 U 0.458 U 0.0790 U 0.372 U 0.721 1.35 U 
SELENIUM, TOTAL mg/L 0.05 N/R 0.0050 0.00073 J 0.00059 J 0.0011 J 0.0018 J <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 J <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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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 

Analyte Units 

SCREENING/TARGET 
LEVELS 

MW-2 

MCL SMCL RL 
Background 

Event #1 
Background 

Event #2 
Background 

Event #3 
Background 

Event #4 
Background 

Event #5 
Background 

Event #6 
Background 

Event #7 
Background 

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 III 

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.U. 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 J 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 J <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 0.010 J 
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 mg/L 0.004 N/R 0.0010 <0.0010 <0.0010 <0.0010 <0.010 0.00077 J <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 J <0.0010 0.00021 J <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 J 0.0087 0.0072 0.0068 0.0092 J 
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 1.6 B 1.5 1.6 B 1.3 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 0.0069 J 0.0074 J 0.0051 J <0.10 
RADIUM (226 + 228) pCi/L 5 N/R Varies 1.34 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 J 0.0017 J 0.0022 J <0.050 0.0027 J 0.0023 J 0.0028 J 0.014 J 
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 - 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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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 

Analyte Units 

SCREENING/TARGET 
LEVELS 

MW-3 

MCL SMCL RL 
Background 

Event #1 
Background 

Event #2 
Background 

Event #3 
Background 

Event #4 
Background 

Event #5 
Background 

Event #6 
Background 

Event #7 
Background 

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 III 

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 J 0.97 1.3 1.9 1.7 1.6 1.2 1.2 
pH S.U. 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 0.00041 J <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 
ARSENIC, TOTAL mg/L 0.01 N/R 0.0050 0.0024 J 0.0021 J 0.0017 J 0.0020 J 0.0027 J 0.0029 J 0.0025 J 0.0021 J 
BARIUM, TOTAL mg/L 2 N/R 0.0050 0.31 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 0.00033 J <0.0010 <0.0010 <0.0010 <0.0010 
CHROMIUM, TOTAL mg/L 0.1 N/R 0.0020 0.0014 J 0.0014 J B 0.0014 J 0.0015 J 0.0018 J 0.0015 J 0.0014 J 0.0013 J 
COBALT, TOTAL mg/L N/R N/R 0.0010 0.00097 J 0.00097 J 0.00080 J 0.00099 J 0.0016 0.0013 0.00079 J 0.00081 J 
LEAD, TOTAL mg/L 0.015 N/R 0.0010 0.00038 J 0.00045 J B 0.00026 J 0.00079 J < 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 0.0070 J 0.0049 J 0.0076 J 0.0099 J 0.0065 J 0.0034 J 0.0015 J <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 0.0012 J 0.0012 J 0.0013 J 0.0016 J 0.0012 J <0.0050 0.00094 J 0.0015 J 
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 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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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 

Analyte Units 

SCREENING/TARGET 
LEVELS 

MW-4 

MCL SMCL RL 
Background 

Event #1 
Background 

Event #2 
Background 

Event #3 
Background 

Event #4 
Background 

Event #5 
Background 

Event #6 
Background 

Event #7 
Background 

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 III 

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 1.3 1 1.2 1.4 1.2 1.3 1.3 
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 0.0013 J 0.0013 J 0.0012 J 0.0015 J 0.0019 J 0.0020 J 0.0020 J 0.0018 J 
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 0.0019 J 0.0018 J B 0.0021 0.0021 0.0021 0.0017 J 0.0019 J 0.0016 J 
COBALT, TOTAL mg/L N/R N/R 0.0010 0.00033 J 0.00033 J 0.00039 J 0.00031 J 0.00040 J 0.00058 J 0.00048 J 0.00045 J 
LEAD, TOTAL mg/L 0.015 N/R 0.0010 0.00028 J 0.00032 J B 0.00019 J 0.00051 J < 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 J 0.0015 J 0.0017 J 0.0015 J 0.0012 J 0.0032 J 0.0016 J <0.010 
RADIUM (226 + 228) pCi/L 5 N/R Varies 1.05 0.515 0.413 0.252 U 0.342 0.671 0.879 1.99 
SELENIUM, TOTAL mg/L 0.05 N/R 0.0050 0.00063 J < 0.0050 0.00065 J < 0.0050 < 0.0050 <0.0050 <0.0050 0.0013 J 
THALLIUM, TOTAL mg/L 0.002 N/R 0.0010 <0.0010 <0.0010 <0.0010 0.00039 J <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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Definitions/Glossary
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Qualifiers

Metals

Qualifier Description

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

Qualifier

B Compound was found in the blank and sample.

U Indicates the analyte was analyzed for but not detected.

General Chemistry

Qualifier Description

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

Qualifier

U Indicates the analyte was analyzed for but not detected.

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

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

Abbreviation

%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

QC 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)
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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 1.5º 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. 
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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 
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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.
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Method Summary
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method Method Description LaboratoryProtocol

SW8466010C Metals (ICP) TAL CAN

SW8466020A Metals (ICP/MS) TAL CAN

SW8467470A Mercury (CVAA) TAL CAN

SW8469056A Anions, Ion Chromatography TAL CAN

SMSM 2540C Solids, Total Dissolved (TDS) TAL CAN

SW8469315 Radium-226 (GFPC) TAL SL

SW8469320 Radium-228 (GFPC) TAL SL

TAL-STLRa226_Ra228 Combined Radium-226 and Radium-228 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
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

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
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Detection Summary
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-76693-1

Boron

RL

4000 ug/L

MDL

160

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

2083000 6010C

Calcium 100000 ug/L14000 Total 

Recoverable

20170000 6010C

Antimony 0.0020 mg/L0.00027 Total 

Recoverable

10.00034 J 6020A

Arsenic 0.0050 mg/L0.00035 Total 

Recoverable

10.00069 J 6020A

Barium 0.0050 mg/L0.00052 Total 

Recoverable

10.34 B 6020A

Cobalt 0.0010 mg/L0.00013 Total 

Recoverable

10.00037 J 6020A

Chromium 0.0020 mg/L0.00026 Total 

Recoverable

10.00032 J 6020A

Molybdenum 0.010 mg/L0.00051 Total 

Recoverable

10.0023 J 6020A

Lead 0.0010 mg/L0.00016 Total 

Recoverable

10.00065 J 6020A

Selenium 0.0050 mg/L0.00048 Total 

Recoverable

10.00073 J 6020A

Lithium 0.0080 mg/L0.00016 Total 

Recoverable

12.1 B 6020A

Chloride 10 mg/L4.1 Total/NA10180 9056A

Fluoride 0.50 mg/L0.090 Total/NA1013 9056A

Sulfate 10 mg/L1.3 Total/NA10450 9056A

Total Dissolved Solids 20 mg/L15 Total/NA11900 SM 2540C

Client Sample ID: MW-2 Lab Sample ID: 240-76693-2

Boron

RL

4000 ug/L

MDL

160

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

20110000 6010C

Calcium 100000 ug/L14000 Total 

Recoverable

20190000 6010C

Antimony 0.0020 mg/L0.00027 Total 

Recoverable

10.00042 J 6020A

Arsenic 0.0050 mg/L0.00035 Total 

Recoverable

10.0079 6020A

Barium 0.0050 mg/L0.00052 Total 

Recoverable

10.48 B 6020A

Cobalt 0.0010 mg/L0.00013 Total 

Recoverable

10.0092 6020A

Chromium 0.0020 mg/L0.00026 Total 

Recoverable

10.046 6020A

Molybdenum 0.010 mg/L0.00051 Total 

Recoverable

10.017 6020A

Lead 0.0010 mg/L0.00016 Total 

Recoverable

10.0038 6020A

Selenium 0.0050 mg/L0.00048 Total 

Recoverable

10.0025 J 6020A

Lithium 0.0080 mg/L0.00016 Total 

Recoverable

11.6 B 6020A

Chloride 20 mg/L8.1 Total/NA20140 9056A

Fluoride 1.0 mg/L0.18 Total/NA2010 9056A

Sulfate 20 mg/L2.6 Total/NA2013 J 9056A

Total Dissolved Solids 50 mg/L37 Total/NA12100 SM 2540C

TestAmerica Canton

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 Lab Sample ID: 240-76693-3

Boron

RL

200 ug/L

MDL

8.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

15000 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1660000 6010C

Arsenic 0.0050 mg/L0.00035 Total 

Recoverable

10.0024 J 6020A

Barium 0.0050 mg/L0.00052 Total 

Recoverable

10.31 B 6020A

Cobalt 0.0010 mg/L0.00013 Total 

Recoverable

10.00097 J 6020A

Chromium 0.0020 mg/L0.00026 Total 

Recoverable

10.0014 J 6020A

Molybdenum 0.010 mg/L0.00051 Total 

Recoverable

10.0070 J 6020A

Lead 0.0010 mg/L0.00016 Total 

Recoverable

10.00038 J 6020A

Selenium 0.0050 mg/L0.00048 Total 

Recoverable

10.0012 J 6020A

Lithium 0.0080 mg/L0.00016 Total 

Recoverable

10.079 B 6020A

Chloride 20 mg/L8.1 Total/NA20570 9056A

Fluoride 1.0 mg/L0.18 Total/NA200.74 J 9056A

Sulfate 20 mg/L2.6 Total/NA201300 9056A

Total Dissolved Solids 50 mg/L37 Total/NA14000 SM 2540C

Client Sample ID: MW-4 Lab Sample ID: 240-76693-4

Boron

RL

200 ug/L

MDL

8.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

13200 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1480000 6010C

Arsenic 0.0050 mg/L0.00035 Total 

Recoverable

10.0013 J 6020A

Barium 0.0050 mg/L0.00052 Total 

Recoverable

10.13 B 6020A

Cobalt 0.0010 mg/L0.00013 Total 

Recoverable

10.00033 J 6020A

Chromium 0.0020 mg/L0.00026 Total 

Recoverable

10.0019 J 6020A

Molybdenum 0.010 mg/L0.00051 Total 

Recoverable

10.0014 J 6020A

Lead 0.0010 mg/L0.00016 Total 

Recoverable

10.00028 J 6020A

Selenium 0.0050 mg/L0.00048 Total 

Recoverable

10.00063 J 6020A

Lithium 0.0080 mg/L0.00016 Total 

Recoverable

10.053 B 6020A

Chloride 10 mg/L4.1 Total/NA10360 9056A

Fluoride 0.50 mg/L0.090 Total/NA100.84 9056A

Sulfate 10 mg/L1.3 Total/NA10890 9056A

Total Dissolved Solids 40 mg/L30 Total/NA12200 SM 2540C

TestAmerica Canton

This Detection Summary does not include radiochemical test results.

-------------- - - ----
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Client Sample Results
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-76693-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 03/13/17 10:30

Date Received: 03/14/17 10:15

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

Boron 83000 4000 160 ug/L 03/15/17 14:00 03/16/17 17:40 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

100000 14000 ug/L 03/15/17 14:00 03/16/17 17:40 20Calcium 170000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.00034 J 0.0020 0.00027 mg/L 03/15/17 14:00 03/16/17 14:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00035 mg/L 03/15/17 14:00 03/16/17 14:24 1Arsenic 0.00069 J

0.0050 0.00052 mg/L 03/15/17 14:00 03/16/17 14:24 1Barium 0.34 B

0.0010 0.00040 mg/L 03/15/17 14:00 03/16/17 14:24 1Beryllium 0.0010 U

0.0010 0.00031 mg/L 03/15/17 14:00 03/16/17 14:24 1Cadmium 0.0010 U

0.0010 0.00013 mg/L 03/15/17 14:00 03/16/17 14:24 1Cobalt 0.00037 J

0.0020 0.00026 mg/L 03/15/17 14:00 03/16/17 14:24 1Chromium 0.00032 J

0.010 0.00051 mg/L 03/15/17 14:00 03/16/17 14:24 1Molybdenum 0.0023 J

0.0010 0.00016 mg/L 03/15/17 14:00 03/16/17 14:24 1Lead 0.00065 J

0.0050 0.00048 mg/L 03/15/17 14:00 03/16/17 14:24 1Selenium 0.00073 J

0.0010 0.00028 mg/L 03/15/17 14:00 03/16/17 14:24 1Thallium 0.0010 U

0.0080 0.00016 mg/L 03/15/17 14:00 03/16/17 14:24 1Lithium 2.1 B

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 03/15/17 14:00 03/17/17 08:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 180 10 4.1 mg/L 03/17/17 19:24 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.090 mg/L 03/17/17 19:24 10Fluoride 13

10 1.3 mg/L 03/17/17 19:24 10Sulfate 450

20 15 mg/L 03/20/17 09:50 1Total Dissolved Solids 1900

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.158

(2σ+/-)

0.0847

(2σ+/-)

104/11/17 08:1403/20/17 08:32pCi/L0.09791.00

RL MDC

0.0835

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

03/20/17 08:32 04/11/17 08:14 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.4

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.150 U

(2σ+/-)

0.276

(2σ+/-)

103/31/17 10:5003/20/17 09:03pCi/L0.4681.00

RL MDC

0.276

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

03/20/17 09:03 03/31/17 10:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.4

Y Carrier 40 - 110 03/20/17 09:03 03/31/17 10:50 169.9
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Client Sample Results
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-76693-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 03/13/17 10:30

Date Received: 03/14/17 10:15

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

Analyte

Combined Radium 226 

+ 228

0.308 U

(2σ+/-)

0.289

(2σ+/-)

104/12/17 13:25pCi/L0.4685.00

RL MDC

0.288

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-76693-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 03/13/17 11:30

Date Received: 03/14/17 10:15

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

Boron 110000 4000 160 ug/L 03/15/17 14:00 03/16/17 17:44 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

100000 14000 ug/L 03/15/17 14:00 03/16/17 17:44 20Calcium 190000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.00042 J 0.0020 0.00027 mg/L 03/15/17 14:00 03/16/17 14:28 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00035 mg/L 03/15/17 14:00 03/16/17 14:28 1Arsenic 0.0079

0.0050 0.00052 mg/L 03/15/17 14:00 03/16/17 14:28 1Barium 0.48 B

0.0010 0.00040 mg/L 03/15/17 14:00 03/16/17 14:28 1Beryllium 0.0010 U

0.0010 0.00031 mg/L 03/15/17 14:00 03/16/17 14:28 1Cadmium 0.0010 U

0.0010 0.00013 mg/L 03/15/17 14:00 03/16/17 14:28 1Cobalt 0.0092

0.0020 0.00026 mg/L 03/15/17 14:00 03/16/17 14:28 1Chromium 0.046

0.010 0.00051 mg/L 03/15/17 14:00 03/16/17 14:28 1Molybdenum 0.017

0.0010 0.00016 mg/L 03/15/17 14:00 03/16/17 14:28 1Lead 0.0038

0.0050 0.00048 mg/L 03/15/17 14:00 03/16/17 14:28 1Selenium 0.0025 J

0.0010 0.00028 mg/L 03/15/17 14:00 03/16/17 14:28 1Thallium 0.0010 U

0.0080 0.00016 mg/L 03/15/17 14:00 03/16/17 14:28 1Lithium 1.6 B

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 03/15/17 14:00 03/17/17 08:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 140 20 8.1 mg/L 03/17/17 15:43 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.18 mg/L 03/17/17 15:43 20Fluoride 10

20 2.6 mg/L 03/17/17 15:43 20Sulfate 13 J

50 37 mg/L 03/20/17 09:50 1Total Dissolved Solids 2100

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.670

(2σ+/-)

0.188

(2σ+/-)

104/11/17 08:1403/20/17 08:32pCi/L0.1311.00

RL MDC

0.178

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

03/20/17 08:32 04/11/17 08:14 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.2

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.669 U

(2σ+/-)

0.448

(2σ+/-)

103/31/17 10:5003/20/17 09:03pCi/L0.6911.00

RL MDC

0.444

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

03/20/17 09:03 03/31/17 10:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.2

Y Carrier 40 - 110 03/20/17 09:03 03/31/17 10:50 172.5
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Client Sample Results
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-76693-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 03/13/17 11:30

Date Received: 03/14/17 10:15

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

Analyte

Combined Radium 
226 + 228

1.34

(2σ+/-)

0.486

(2σ+/-)

104/12/17 13:25pCi/L0.6915.00

RL MDC

0.478

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-76693-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 03/13/17 13:05

Date Received: 03/14/17 10:15

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

Boron 5000 200 8.1 ug/L 03/15/17 14:00 03/16/17 17:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 03/15/17 14:00 03/16/17 17:49 1Calcium 660000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00027 mg/L 03/15/17 14:00 03/16/17 14:32 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00035 mg/L 03/15/17 14:00 03/16/17 14:32 1Arsenic 0.0024 J

0.0050 0.00052 mg/L 03/15/17 14:00 03/16/17 14:32 1Barium 0.31 B

0.0010 0.00040 mg/L 03/15/17 14:00 03/16/17 14:32 1Beryllium 0.0010 U

0.0010 0.00031 mg/L 03/15/17 14:00 03/16/17 14:32 1Cadmium 0.0010 U

0.0010 0.00013 mg/L 03/15/17 14:00 03/16/17 14:32 1Cobalt 0.00097 J

0.0020 0.00026 mg/L 03/15/17 14:00 03/16/17 14:32 1Chromium 0.0014 J

0.010 0.00051 mg/L 03/15/17 14:00 03/16/17 14:32 1Molybdenum 0.0070 J

0.0010 0.00016 mg/L 03/15/17 14:00 03/16/17 14:32 1Lead 0.00038 J

0.0050 0.00048 mg/L 03/15/17 14:00 03/16/17 14:32 1Selenium 0.0012 J

0.0010 0.00028 mg/L 03/15/17 14:00 03/16/17 14:32 1Thallium 0.0010 U

0.0080 0.00016 mg/L 03/15/17 14:00 03/16/17 14:32 1Lithium 0.079 B

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 03/15/17 14:00 03/17/17 08:28 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 570 20 8.1 mg/L 03/17/17 16:03 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.18 mg/L 03/17/17 16:03 20Fluoride 0.74 J

20 2.6 mg/L 03/17/17 16:03 20Sulfate 1300

50 37 mg/L 03/20/17 09:50 1Total Dissolved Solids 4000

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.279

(2σ+/-)

0.108

(2σ+/-)

104/11/17 08:1403/20/17 08:32pCi/L0.1041.00

RL MDC

0.105

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

03/20/17 08:32 04/11/17 08:14 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.7

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.452 U

(2σ+/-)

0.312

(2σ+/-)

103/31/17 10:5003/20/17 09:03pCi/L0.4811.00

RL MDC

0.309

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

03/20/17 09:03 03/31/17 10:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.7

Y Carrier 40 - 110 03/20/17 09:03 03/31/17 10:50 173.3
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Client Sample Results
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-76693-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 03/13/17 13:05

Date Received: 03/14/17 10:15

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

Analyte

Combined Radium 
226 + 228

0.731

(2σ+/-)

0.330

(2σ+/-)

104/12/17 13:25pCi/L0.4815.00

RL MDC

0.327

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-76693-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 03/13/17 14:10

Date Received: 03/14/17 10:15

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

Boron 3200 200 8.1 ug/L 03/15/17 14:00 03/16/17 17:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 03/15/17 14:00 03/16/17 17:53 1Calcium 480000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00027 mg/L 03/15/17 14:00 03/16/17 14:36 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00035 mg/L 03/15/17 14:00 03/16/17 14:36 1Arsenic 0.0013 J

0.0050 0.00052 mg/L 03/15/17 14:00 03/16/17 14:36 1Barium 0.13 B

0.0010 0.00040 mg/L 03/15/17 14:00 03/16/17 14:36 1Beryllium 0.0010 U

0.0010 0.00031 mg/L 03/15/17 14:00 03/16/17 14:36 1Cadmium 0.0010 U

0.0010 0.00013 mg/L 03/15/17 14:00 03/16/17 14:36 1Cobalt 0.00033 J

0.0020 0.00026 mg/L 03/15/17 14:00 03/16/17 14:36 1Chromium 0.0019 J

0.010 0.00051 mg/L 03/15/17 14:00 03/16/17 14:36 1Molybdenum 0.0014 J

0.0010 0.00016 mg/L 03/15/17 14:00 03/16/17 14:36 1Lead 0.00028 J

0.0050 0.00048 mg/L 03/15/17 14:00 03/16/17 14:36 1Selenium 0.00063 J

0.0010 0.00028 mg/L 03/15/17 14:00 03/16/17 14:36 1Thallium 0.0010 U

0.0080 0.00016 mg/L 03/15/17 14:00 03/16/17 14:36 1Lithium 0.053 B

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 03/15/17 14:00 03/17/17 08:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 360 10 4.1 mg/L 03/17/17 16:23 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.090 mg/L 03/17/17 16:23 10Fluoride 0.84

10 1.3 mg/L 03/17/17 16:23 10Sulfate 890

40 30 mg/L 03/20/17 09:50 1Total Dissolved Solids 2200

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.102 U

(2σ+/-)

0.0757

(2σ+/-)

104/11/17 08:1403/20/17 08:32pCi/L0.1061.00

RL MDC

0.0752

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

03/20/17 08:32 04/11/17 08:14 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.7

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.946

(2σ+/-)

0.346

(2σ+/-)

103/31/17 10:5003/20/17 09:03pCi/L0.4551.00

RL MDC

0.335

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

03/20/17 09:03 03/31/17 10:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.7

Y Carrier 40 - 110 03/20/17 09:03 03/31/17 10:50 174.0
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Client Sample Results
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-76693-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 03/13/17 14:10

Date Received: 03/14/17 10:15

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

Analyte

Combined Radium 
226 + 228

1.05

(2σ+/-)

0.354

(2σ+/-)

104/12/17 13:25pCi/L0.4555.00

RL MDC

0.343

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Tracer/Carrier Summary
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9315 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba

91.4240-76693-1

Percent Yield (Acceptance Limits)

MW-1

93.2240-76693-2 MW-2

89.7240-76693-3 MW-3

89.7240-76693-4 MW-4

102LCS 160-298367/2-A Lab Control Sample

97.6MB 160-298367/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: 9320 - Radium-228 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110) (40-110)

Ba Y

91.4 69.9240-76693-1

Percent Yield (Acceptance Limits)

MW-1

93.2 72.5240-76693-2 MW-2

89.7 73.3240-76693-3 MW-3

89.7 74.0240-76693-4 MW-4

102 78.5LCS 160-298534/2-A Lab Control Sample

97.6 73.6MB 160-298534/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Y = Y Carrier
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QC Sample Results
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 6010C - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 240-270651/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 270927 Prep Batch: 270651

RL MDL

Boron 200 U 200 8.1 ug/L 03/15/17 14:00 03/16/17 16:52 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

5000 U 7105000 ug/L 03/15/17 14:00 03/16/17 16:52 1Calcium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-270651/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 270927 Prep Batch: 270651

Boron 1000 1030 ug/L 103 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Calcium 50000 50400 ug/L 101 80 - 120

Method: 6020A - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 240-270651/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 270964 Prep Batch: 270651

RL MDL

Antimony 0.0020 U 0.0020 0.00027 mg/L 03/15/17 14:00 03/16/17 13:38 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0050 U 0.000350.0050 mg/L 03/15/17 14:00 03/16/17 13:38 1Arsenic

0.000751 J 0.000520.0050 mg/L 03/15/17 14:00 03/16/17 13:38 1Barium

0.0010 U 0.000400.0010 mg/L 03/15/17 14:00 03/16/17 13:38 1Beryllium

0.0010 U 0.000310.0010 mg/L 03/15/17 14:00 03/16/17 13:38 1Cadmium

0.0010 U 0.000130.0010 mg/L 03/15/17 14:00 03/16/17 13:38 1Cobalt

0.0020 U 0.000260.0020 mg/L 03/15/17 14:00 03/16/17 13:38 1Chromium

0.010 U 0.000510.010 mg/L 03/15/17 14:00 03/16/17 13:38 1Molybdenum

0.0010 U 0.000160.0010 mg/L 03/15/17 14:00 03/16/17 13:38 1Lead

0.0050 U 0.000480.0050 mg/L 03/15/17 14:00 03/16/17 13:38 1Selenium

0.0010 U 0.000280.0010 mg/L 03/15/17 14:00 03/16/17 13:38 1Thallium

0.000355 J 0.000160.0080 mg/L 03/15/17 14:00 03/16/17 13:38 1Lithium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-270651/3-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 270964 Prep Batch: 270651

Antimony 0.100 0.0967 mg/L 97 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

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
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 7470A - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 240-270654/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 271008 Prep Batch: 270654

RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 03/15/17 14:00 03/17/17 07:59 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-270654/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 271008 Prep Batch: 270654

Mercury 0.00500 0.00490 mg/L 98 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 9056A - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 240-271028/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 271028

RL MDL

Chloride 1.0 U 1.0 0.41 mg/L 03/17/17 12:59 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.050 U 0.00900.050 mg/L 03/17/17 12:59 1Fluoride

1.0 U 0.131.0 mg/L 03/17/17 12:59 1Sulfate

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-271028/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 271028

Chloride 50.0 53.4 mg/L 107 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

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)

Client Sample ID: Method BlankLab Sample ID: MB 240-271165/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 271165

RL MDL

Total Dissolved Solids 10 U 10 7.4 mg/L 03/20/17 09:50 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-271165/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 271165

Total Dissolved Solids 208 218 mg/L 105 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9315 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-298367/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 302767 Prep Batch: 298367

Radium-226

Analyte

U 104/11/17 05:5803/20/17 08:32pCi/L0.106

MDC

1.00

RL

0.06270.0626

(2σ+/-) (2σ+/-)

MB

0.04429

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 03/20/17 08:32 04/11/17 05:58 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

97.6

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-298367/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 302767 Prep Batch: 298367

Radium-226

Analyte

137-689110.3711.4 1.08 1.00 0.111

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

102

LCS

Method: 9320 - Radium-228 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-298534/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 300932 Prep Batch: 298534

Radium-228

Analyte

U 103/31/17 10:4403/20/17 09:03pCi/L0.409

MDC

1.00

RL

0.2350.235

(2σ+/-) (2σ+/-)

MB

0.06775

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 03/20/17 09:03 03/31/17 10:44 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

97.6

MB MB

03/20/17 09:03 03/31/17 10:44 1Y Carrier 73.6 40 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-298534/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 300932 Prep Batch: 298534

Radium-228

Analyte

140-5610914.8713.6 1.58 1.00 0.340

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

102

LCS

Y Carrier 78.5 40 - 110
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QC Association Summary
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Metals

Prep Batch: 270651

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A240-76693-1 MW-1 Total Recoverable

Water 3005A240-76693-2 MW-2 Total Recoverable

Water 3005A240-76693-3 MW-3 Total Recoverable

Water 3005A240-76693-4 MW-4 Total Recoverable

Water 3005AMB 240-270651/1-A Method Blank Total Recoverable

Water 3005ALCS 240-270651/2-A Lab Control Sample Total Recoverable

Water 3005ALCS 240-270651/3-A Lab Control Sample Total Recoverable

Prep Batch: 270654

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A240-76693-1 MW-1 Total/NA

Water 7470A240-76693-2 MW-2 Total/NA

Water 7470A240-76693-3 MW-3 Total/NA

Water 7470A240-76693-4 MW-4 Total/NA

Water 7470AMB 240-270654/1-A Method Blank Total/NA

Water 7470ALCS 240-270654/2-A Lab Control Sample Total/NA

Analysis Batch: 270927

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 270651240-76693-1 MW-1 Total Recoverable

Water 6010C 270651240-76693-2 MW-2 Total Recoverable

Water 6010C 270651240-76693-3 MW-3 Total Recoverable

Water 6010C 270651240-76693-4 MW-4 Total Recoverable

Water 6010C 270651MB 240-270651/1-A Method Blank Total Recoverable

Water 6010C 270651LCS 240-270651/2-A Lab Control Sample Total Recoverable

Analysis Batch: 270964

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 270651240-76693-1 MW-1 Total Recoverable

Water 6020A 270651240-76693-2 MW-2 Total Recoverable

Water 6020A 270651240-76693-3 MW-3 Total Recoverable

Water 6020A 270651240-76693-4 MW-4 Total Recoverable

Water 6020A 270651MB 240-270651/1-A Method Blank Total Recoverable

Water 6020A 270651LCS 240-270651/3-A Lab Control Sample Total Recoverable

Analysis Batch: 271008

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A 270654240-76693-1 MW-1 Total/NA

Water 7470A 270654240-76693-2 MW-2 Total/NA

Water 7470A 270654240-76693-3 MW-3 Total/NA

Water 7470A 270654240-76693-4 MW-4 Total/NA

Water 7470A 270654MB 240-270654/1-A Method Blank Total/NA

Water 7470A 270654LCS 240-270654/2-A Lab Control Sample Total/NA

General Chemistry

Analysis Batch: 271028

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9056A240-76693-1 MW-1 Total/NA

Water 9056A240-76693-2 MW-2 Total/NA

TestAmerica Canton

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

• 

Page 23 of 32 4/13/2017 



QC Association Summary
TestAmerica Job ID: 240-76693-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

General Chemistry (Continued)

Analysis Batch: 271028 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9056A240-76693-3 MW-3 Total/NA

Water 9056A240-76693-4 MW-4 Total/NA

Water 9056AMB 240-271028/3 Method Blank Total/NA

Water 9056ALCS 240-271028/4 Lab Control Sample Total/NA

Analysis Batch: 271165

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2540C240-76693-1 MW-1 Total/NA

Water SM 2540C240-76693-2 MW-2 Total/NA

Water SM 2540C240-76693-3 MW-3 Total/NA

Water SM 2540C240-76693-4 MW-4 Total/NA

Water SM 2540CMB 240-271165/1 Method Blank Total/NA

Water SM 2540CLCS 240-271165/2 Lab Control Sample Total/NA

Rad

Prep Batch: 298367

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21240-76693-1 MW-1 Total/NA

Water PrecSep-21240-76693-2 MW-2 Total/NA

Water PrecSep-21240-76693-3 MW-3 Total/NA

Water PrecSep-21240-76693-4 MW-4 Total/NA

Water PrecSep-21MB 160-298367/1-A Method Blank Total/NA

Water PrecSep-21LCS 160-298367/2-A Lab Control Sample Total/NA

Prep Batch: 298534

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep_0240-76693-1 MW-1 Total/NA

Water PrecSep_0240-76693-2 MW-2 Total/NA

Water PrecSep_0240-76693-3 MW-3 Total/NA

Water PrecSep_0240-76693-4 MW-4 Total/NA

Water PrecSep_0MB 160-298534/1-A Method Blank Total/NA

Water PrecSep_0LCS 160-298534/2-A Lab Control Sample Total/NA
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Lab Chronicle
Client: ERM-North Central Inc TestAmerica Job ID: 240-76693-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-76693-1
Matrix: WaterDate Collected: 03/13/17 10:30

Date Received: 03/14/17 10:15

Prep 3005A 03/15/17 14:00 AJC270651 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 20 270927 03/16/17 17:40 KLC TAL CANTotal Recoverable

Prep 3005A 270651 03/15/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 270964 03/16/17 14:24 AS1 TAL CANTotal Recoverable

Prep 7470A 270654 03/15/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 271008 03/17/17 08:24 WKD TAL CANTotal/NA

Analysis 9056A 10 271028 03/17/17 19:24 LKG TAL CANTotal/NA

Analysis SM 2540C 1 271165 03/20/17 09:50 JMB TAL CANTotal/NA

Prep PrecSep-21 298367 03/20/17 08:32 MBC TAL SLTotal/NA

Analysis 9315 1 302767 04/11/17 08:14 RTM TAL SLTotal/NA

Prep PrecSep_0 298534 03/20/17 09:03 MBC TAL SLTotal/NA

Analysis 9320 1 300933 03/31/17 10:50 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 303287 04/12/17 13:25 MLK TAL SLTotal/NA

Client Sample ID: MW-2 Lab Sample ID: 240-76693-2
Matrix: WaterDate Collected: 03/13/17 11:30

Date Received: 03/14/17 10:15

Prep 3005A 03/15/17 14:00 AJC270651 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 20 270927 03/16/17 17:44 KLC TAL CANTotal Recoverable

Prep 3005A 270651 03/15/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 270964 03/16/17 14:28 AS1 TAL CANTotal Recoverable

Prep 7470A 270654 03/15/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 271008 03/17/17 08:26 WKD TAL CANTotal/NA

Analysis 9056A 20 271028 03/17/17 15:43 LKG TAL CANTotal/NA

Analysis SM 2540C 1 271165 03/20/17 09:50 JMB TAL CANTotal/NA

Prep PrecSep-21 298367 03/20/17 08:32 MBC TAL SLTotal/NA

Analysis 9315 1 302767 04/11/17 08:14 RTM TAL SLTotal/NA

Prep PrecSep_0 298534 03/20/17 09:03 MBC TAL SLTotal/NA

Analysis 9320 1 300933 03/31/17 10:50 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 303287 04/12/17 13:25 MLK TAL SLTotal/NA

Client Sample ID: MW-3 Lab Sample ID: 240-76693-3
Matrix: WaterDate Collected: 03/13/17 13:05

Date Received: 03/14/17 10:15

Prep 3005A 03/15/17 14:00 AJC270651 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 270927 03/16/17 17:49 KLC TAL CANTotal Recoverable

Prep 3005A 270651 03/15/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 270964 03/16/17 14:32 AS1 TAL CANTotal Recoverable

TestAmerica Canton

------------

• 
------------

------------

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Page 25 of 32 4/13/2017 



Lab Chronicle
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
Matrix: WaterDate Collected: 03/13/17 13:05

Date Received: 03/14/17 10:15

Prep 7470A 03/15/17 14:00 AJC270654 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 7470A 1 271008 03/17/17 08:28 WKD TAL CANTotal/NA

Analysis 9056A 20 271028 03/17/17 16:03 LKG TAL CANTotal/NA

Analysis SM 2540C 1 271165 03/20/17 09:50 JMB TAL CANTotal/NA

Prep PrecSep-21 298367 03/20/17 08:32 MBC TAL SLTotal/NA

Analysis 9315 1 302767 04/11/17 08:14 RTM TAL SLTotal/NA

Prep PrecSep_0 298534 03/20/17 09:03 MBC TAL SLTotal/NA

Analysis 9320 1 300933 03/31/17 10:50 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 303287 04/12/17 13:25 MLK TAL SLTotal/NA

Client Sample ID: MW-4 Lab Sample ID: 240-76693-4
Matrix: WaterDate Collected: 03/13/17 14:10

Date Received: 03/14/17 10:15

Prep 3005A 03/15/17 14:00 AJC270651 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 270927 03/16/17 17:53 KLC TAL CANTotal Recoverable

Prep 3005A 270651 03/15/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 270964 03/16/17 14:36 AS1 TAL CANTotal Recoverable

Prep 7470A 270654 03/15/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 271008 03/17/17 08:30 WKD TAL CANTotal/NA

Analysis 9056A 10 271028 03/17/17 16:23 LKG TAL CANTotal/NA

Analysis SM 2540C 1 271165 03/20/17 09:50 JMB TAL CANTotal/NA

Prep PrecSep-21 298367 03/20/17 08:32 MBC TAL SLTotal/NA

Analysis 9315 1 302767 04/11/17 08:14 RTM TAL SLTotal/NA

Prep PrecSep_0 298534 03/20/17 09:03 MBC TAL SLTotal/NA

Analysis 9320 1 300933 03/31/17 10:50 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 303287 04/12/17 13:25 MLK TAL SLTotal/NA

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 4601753NELAP 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 4602303NELAP 06-14-17

Analysis Method Prep Method Matrix Analyte

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

9315 PrecSep-21 Water Radium-226

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

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

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

TestAmerica Canton

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

North Canton, OH 44720 

): t/J .) 
CAMBR lDGJahain of Custody Record CAMBRIDGE TestAmerica 

'}41 l"l( Jh ')Af)Cf"\r 
· , fl 

Phone (330) 497-9396 Fax (330) 497--0772 
I IA l)i , .... ,, ~. . . ' 

Sample~g "i3t..~...-l.. 
lab PM ;;arlll!N~ac111nu,tq{1: COC No 

Client Information ( IL..._.. Myers, Madonna 240-41281-17977 1 

Cllenl Contact PhOf\e E-Mad Page 

Mr Brian Beach (.,,I(.. - , US - 73-Z. "i madonna.myers@testamerica1nc.com Page 1 of 1 

Company Job# 

ERM-North Central Inc Analysis Requested 
Ad<ln,ss Duo Date Requestod: Preservation Codes: 
3352 128th Avenue A - HCL M • He>cane 
City TAT Requested (days): B- NaOH N - None 
Holland s~; C-ZnAcetale 0-AsNa02 
Stale z;p D- N111iGAcid p . Na204S 

Ml, 49424 E - NaHS04 Q . Na2S03 
F - MeOH R • Na2S203 

Phone PO# G - Amchlor S-H2S04 
Purchase Order Requested 0 H • Ascolbic Acid T • TSP Oodecahydrale 

EmoII WO# z I - Jee U - Acetone 
Brian.Beach@erm com 0 0 f J - DI Waler V - MCAA • z K-EDTA W - pH 4-5 
PrOjeCI Name Project# • ~ • >- C L - EDA Z • othel (speedy) 
Grand Haven BLP • CCR Monotonng 24017882 - • .. C ~ .!l ~ i:: ., :, C 

Site 
ii:..01"(~2>7 

SSOW# a. .. 
< 8 Other. E C :, ~ "' .. 

II) 
., 0 II) N ;:! 0 

~ 
.., .. ~ 

"Cl .. < .,; • 
Sample Matrix f II) <O 0 " 

... 
!! :Ii N N • E 

(w-w.u:,. N 0 ::, 
Type ii: E .. "' (JI z s-.or1c:1, 0: 0 Sample {C=comp, ~ ,@ .,1 u ]i o,.w._.,.,,.011, 

~ 
0 0 

Sample Identification Sample Date nme G=Qrab) 
.!l • .., ;; :,; ~ Special Instructions/Note: t!JT•TIHtM, As.Air- ... 0.. .. "' ... 

>-<:: >< Preservation Code; XXo D N X 
MW-1 e3/1 ~lr1 iC3C &, Water X. i .J 
MW-2 /1~0 Water -f.. I, Y-

1111111111 111111 

-
MW-3 ,-3c> Water t.. ;( -J.. -
MW-4 V t'-/10 V Water -I- 'f- cL -

Water 
240-76693 Chain of Custod~ -

Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 

D Non-Hazard DFlammable DSkin lmtant DPorsonB DUnknown D Rad,olog,cal D Retvm To Clfent D Disposal By Lab D Archive For Months 
Delrverable Requested I, II , 111 , IV, Other (specify) Special lnstruct1ons/QC Requirements· 

Empty Kil Relrnqu1shed by: ~ 1o ate, Time: Melhod of Shipment 

Relinqu,shed by~< 
<\ ~ A It=£ ..ui 

Date/Time. Company 

cii, "S /, "7 <'" ;,o c, -c,(l..,vt 
ReceNedb~ D]fTime 

. I'-/, f'? f(J/~ 
Com~ 

Relinquished by DaIetr1me Company Received by Dale/Time Company 

RohnqUl$hed by DalefTime Company Received by Date/Time Company 

Cus1ody Seals Intact !Custody Seal No.. .::;n I y '/ 
6 Yes 6 No D 

Cooler Temperature(s) •c and Other Remarks 

• • -! [ L , [ D 123456789101112131415 
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TestAmerica Canton Sample Receipt Form/Narrative 

Canton Facili 
Login# : __ 7~(,p~'2_".'~3~-

Client e?Z-./11\. Site Name Cooler unpacked by: 
---------

Cooler Received on J. f 'f, J 7 Opened on '?. 1 '-1, 17 
FedEx: 151 Grd ~ UPS FAS Stetson Client Drop Off Te tAmerica Courier Other 

Recei t After-hours: Drop-offDate/fime Storage Location 

Te tAmerica Cooler #_____ Foam Box oler Bo · Other _______ _ 

Packing material used: .~ Wrap Foam Plastic Bag None Other _______ _ 

COOLANT: wetJce Blue Ice Dry Ice Water None 

1. Cooler temperature upbnreceipt O Sec Multiple Cooler Fom1 

IR GUN# IR-8 (CF -0.3 °C) Observed Cooler Temp. / . '6 °C Corrected Cooler Temp. /. r" °C 

IR GUN #36 (CF +o.3°C) Observed Cooler Temp. ___ °C Corrected Cooler Temp. ___ °C 

2. Were cu tody seals on the outside of the cooler(s)? If Yes Quantity I l!fe No 

-Were custody eals on the out ide of the cooler(s) igned & dated? v ~ No NA 

-Were cu tody seal on the bottle(s) or bottle kits (LLHg/MeHg)? Yes ~ 

3. Shipper 'packing slip attached 10 the cooler( )? ~ No 

4. Did custody paper accompany the sample(s)? 'f5j No 

5. Were the custody papers relinqui hed & signed in the appropriate place? l!Js No 

6. Was/were the per on( ) who collected the ample clearly identified on the COC? ~s 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() used for the test( ) indicated? t9 No 

I 0. Sufficient quantity received to perfonn indicated analyse ? r9 No 

11 . Are these work hare samples? Yes 6) 
If yes, Questions 11 -15 have been checked at the originating laboratory. 

11 . Were ample( ) at the correct pH upon receipt? 

12. Were VOAs on the COC? 

Yes ~ NA 

Yes 1e,_.,, 
13 . Were air bubbles >6 mm in any VOA vial ? Ye No m, 
14. Was a VOA trip blank pre ent in the cooler(s)? Trip Blank Lot # Ye ~ 

15. Was a LL Hg or Me Hg trip blank present? ______________ Yes '{y 
Contacted PM ______ Date _______ by ______ via Verbal Voice Mail 

pH trip Lot# HC682547 

Other 

Concerning _____________ _ _ ____________________ _ 

14. CHAIN OF CUSTODY & SAMPLE DISCREPANCIES I 
Sample proces ed by: 

IS. 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. SAMPLEPRESERVATION 

Sample(s) ;v1 w . z I 1-1»-rn) d.tl rJ- I >1 ~7, (,) were further preserved in the laboratory. 

Time preserved: ll. U}. e. ~ 
I 

Pre~rvative(s) added/Lot number(s) : 

R•f: SOP NC-SC-0005, Sampl• Ret:tM11g 

\\racorp1corp\QAlQA_Faci//ri•s\Canto11-QAIDoc,1me11t-Ma11ageme111\ Work- /11.rtr 11ctio11Vn R,i•i.rio,,\ WJ-NC-099-0228/ 7 Cooler Recelpt Forr,1 doc dj l 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

3/14/2017 Login Container Summary Report 240-76693 

Temperature readings: 

Container Preservative 

Client ample ID Lab ID Container Tvpc mi Added (mis) Lot# 

MW-I 240-76693-B- I Plastic 500ml - with Nitric Acid <2 

MW-I 240-76693- - I Plastic I liter - Nitric Acid <2 

MW-I 240-76693-D-I Plastic I liter - itric Acid <2 

M\ -2 240-76693-B-2 Plastic 500ml - with itric Acid <2 

MW-2 240-76693-C-2 Plastic I liter - Nitric Acid <2 

MW-2 240-76693-D-2 Pia tic I liter - itric Acid <2 

MW-3 240-76693-B-.. Pia tic 500ml - with Nitric Acid <2 

MW-3 240-76693-C-3 Plastic I liter - Nitric cid <2 

MW-3 240-76693-0-3 Plastic I liter - Nitric Acid ---

MW--t 240-76693-8-4 Plastic 500ml - with itric Acid <2 

MW--t 240-76693- -4 Plastic I liter - Nitric Acid <2 

MW-4 240-76693-D-4 Plastic I liter - Nitric Acid <2 

Page I of I 
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TestAmerica Canton 
4101 Shuffel Street NW 

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

Client Information (Sub Contract Lab) 
Cheni Contact 
Shipping/Receiving 
Company· 
TestAmerica Laboratories. Inc. 
Adu1ess 
13715 R1derTratl North 
City 
Earth City 
Slate Z,p 
MO. 63045 
Phone 
314-298-8566( Tel) 314-298-8757(Fax) 
Email 

PcOJeCt Namt. 

Grand Haven BLP - CCR Monitoring 
S,te 

Sample Identification· Client ID (lab ID} 

MW-1 (240-76693-1) 

MW-2 (240-76693-2) 

MW-3 (240-76693-3) 

MW-4 (240-76693-4) 

Chain of Custody Record 

Sampler- Lab PM 11111111111111111111\111111111111111111111 ltttl 111111111 IIII 
Myers, Madonna 240-76693 Chain of Custody 

Phone E-Mail IState ot Orig111 
madonna.myers@lestamencainc.com Ohio 

Acc.red11<1tions. Required {See note) 
NELAP - Virginia: Slate Program - West Virginia DEP 

Due Date RcquesLed; 
4/11/2017 Analysis Requested 
TAT Requested (days>: 

;; ;; ::; 
.; ::; PO# 
e> .; 

"' 0 .. 
~ >-WO• z " ~ 0 ;. ] 0 'g 

"' z " ., 
~ ~ C Proiect # > 0 U) .. 

24017882 - "' ;-;; 
.:;; ., ., o, 

Q. t. I SSOW/1 Q. Q. E .. ., 
"' 0 lJ U) "' V) 0. u u V) 

~ 
IL 

~ 
., 

-0 Cl 
I 0. i Sample Matrix e U) 

"' <ii 
~ 

:;; N N N 
(w•wolo,, N N N Type ii'. E .. .. .. 
S:z.solkl 

~ 
0:: a:, 0:: 

Sample (C=comp, O"1'110'9ltr/oU ~ "' I N .,, 0 N 

iii N Sample Date Time G=!irabl B1 .. Ttss.ue A.,..Ah ) ii: 
.. .. M ll. 0:: "' ------ ..><.. Preservation Code xx 

3/13/17 
10:30 

Waler X X X Eastern 

3/13/17 
11:30 

Eastern 
Water X X X 

3/13/17 
13:05 

Water X X X Eastern 

3/13/17 
14·10 

Water X X X Eastern 

est America 
'.No 

J-67952.1 
Page 
Page 1 of 1 
Job II 
240-76693-1 
Preservation Codes: 

A-HCL M. Hexane 
8-NaOH N-None 
C - Zn Acetate 0 · AsNaO.! 
D • NII! 1c Acid P- Na204S 
E - NaHS04 0- NalS03 
F -MeOH R- NalS203 
G • Arnch1or S-HZSO·I 
H • Asc:orb1c Acid T. TSP 0odecahydrate 
I - Ice U -Acetone 

"' J ·DI Wa1er V-MCAA 
OJ K- E0TA W-pH 1-S 
C L-EDA 'i, Z - 01he1 (spec1lyl 
E 
8 Olher: 

0 
oi 

.0 
E 
:, 
z 
iii 
0 

Special Instructions/Note : I-

~ 
2 

2 

2 

2 

Note: Since lf'bo1alory acc,edita11ons aie sub1ecl to change TestAmeuca LaboratO(ies. Inc places Ille ownership of n1e1hod. analyte & accred1ta1ton comphance upon out subco111ract raboratori~ This sample shipment 15 forwarded unde, cha,n-of-custody Ir the tat>o<a101y does not cunenlly rna,ma,n accredltatJon in 1he S1ate of Qrigu, listed above for ana1ys1slle:itsJma1m. being analyzed 1he samples must be shipped bacll. to the TeslAmer,ca laboratory or othe1 ltistruct10r,s wm be p,ov1ded. Any changes to accredltauon sta1us should be broughl to TestAmenca Laboralones. lne. anenllon 1mrnechalely If all requested accrechtauons are cuirent to dale return the signed Chain of Custody attesting to satd comphcance 10 Tes tAmenca Laboratories, lnc 

Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) Unconfirmed 
DRetvm To Cltent Cb;sposaf By Lab qrch,ve For Monlhs Dehverable Requested· t, II , Ill . IV, Other(specify) Primary Dehverable Rank 2 Special Instructions/QC Requirements 

Empty Kit Relinqu,she~ Date Time Method of Sh,pmem 
/ --RehnqutShed by, 

{/ /V'A. o;8;7i/; '7 
Company ' ::;r:;;;,d by / /41,11 b rr/J 

Oaterr,me Company !lCll Z..L/c ',t/1) DA.,/ 1-i:-1~-\7 ti'j2,, t-1 Y +- L-Relmqu,shed by L..) r \ Da1'J"l1mef Company Reee,ved by , 
(J Date/Time Cornpany \ 

Rel1nt1u1shed by DatefTime Company Received by Oa1ef fime Company 

Custody Seals Intact 'Custody Seal No . Cooler Ten,perature{s.) C and 01he1 Remarks I Yes 1 No 

- • 123456789101112131415 

P
age 31 of 32 

4/13/2017 



Login Sample Receipt Checklist

Client: ERM-North Central Inc Job Number: 240-76693-1

Login Number: 76693

Question Answer Comment

Creator: Taylor, Kristene N

List Source: TestAmerica St. Louis

List Creation: 03/17/17 11:27 AMList Number: 2

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded. 3.4,4.4

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

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

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

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Canton

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15• 
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Environmental Resources Management Page_of_ 

Field Form for Low Flow Rate Sampling 

Well ID: /l?W- 0 I Project #: o3"i:8 Z<::'7
Site Name & Address: --=G=-ra_n_d-,,.,..H....av=-e-n--:B~o'--a"-rd-,--of""L...,.ig--:h-t-a-n...,.d-=P-o-w-e-r----- Client: GHBLP 

JB Sims Generating Station Date: o'!, Ir:? It 7 
Sampler Name: ...;1.;;;;2..;;.3.;..1.;.. .:.....:: r..;;. rand----=----:--,---,-,-------N...;3:..;_rd S..c.tee.::..t:.:..,..;:;G.;..;;;;....: Weather: ~.S:<-=•c='""c..::......=-----
Pump Type: _ eris al""c _P...;;___.::..t""" ti.;;..______ Temperature/Bar. Pressure -i.c .2.rF 
Meter Type (s): YSI 556MPS/Hach 21 00P Start Time of Purging: ~ <JS-.:. 
Top of Casing Elevation (feet): 94'.3 '> Well Material: -'-P-'V-=C'-------
Initial Water Level (feet below TOC): ,r.. '4:..l;, Well Diameter: ...;;2_" ______ 

Groundwater Elevation/SWL (feet): "1-z 1, ci; Length of Water Column (feet): ~ L~ L-..''----
Well Depth (feet below TOC): 1-Z. , '3 'Z- Calculated Well Volume• (liters or @JE --'--... / ..._! ____::--<... ,_
Screened Interval (feet below TOC): 4 - j I Well Volume Discharged (liters or~ --.. -r__, ~ 
Depth Pump Intake Set At (feet be_Lqw TOC): ""' S 1 

Well Inspection: Clearly Labeled .f:Q_N_; Concrete Pad !~tact _6)_N_; Lock Functional_Y=----@ro-cover in good condiUon --G'.J__N_; Casing in good condition __hl_N_ 
Calibration: Time; :k: ; pH 4 Standard~; pH 7 Standard _±; pH 1oStandard __£__; Conductivity Std * ; DO ~ 
Note: TOC = Top of Casing 

Time 
Temperature 

(°C) 

Specific 
Conductance 

lµs/cm) 

Dissolved Oxygen 
(mg/L) 

pH 
(S.U.) 

ORP 
(mV) 

Turbidity (N.T.U.) 
Water Level 

(ft) ore:a on/mml 

Comments 
(i.e., odor, color, etc) 

ioor-.. ~ -<,oq -z..sS'~ o. '-10 4 .rl - 1'3'1. '-I D .il3 ~."15" c; ."1o D .,;,I- - ._Ji ~ . . , c. bL 
i()ry;' £ ,<.,S Z.<-5""0 o .ss-'" -;t;-,q ~-9, - ,<-I'-/ , '-{ G ~ c <::;'. "l'.i 0 , -z..c o I 
J-, I 0 ._-,.,,~ -'Z.,., '-I /) ' Z."t - f u,3. if o.-r~ (p , 00 

G . c .:.. 
0 . Z.C. cJ 

q)i5' ;,,C..00 _,> "[Cf n , 3-f q .07 - n-z. .<./ o . 7'-f " , "2.00 
101.D ~~j Z <-/ 2.L/ "' z'-1 er ., l.o - t"l'>• ~ (!) . -J,, , , - .- · I cJ ,_ "Z. oc. 
i O-Z.-:> <:" i.,,t./ "7 ~!9 -z..l" "' .'Z. , - , ,,g'i ,'-{ o . ,"/ f n . c,c;- ,.. -Z.. O() 

11'?0 c , S-"i .., '-I'-\'l? n ~o c:r . Z.'Z- - l "i'Z.,-Z.. ~ .,~ i ~ .olo o. , cu 

------
Limits 

--------
±3% 

(Low Mercury) 

-------· 
±3% 

----------
±10% when greater than 

0.5 mg/L 

1------
±0.1 

~-----
±10 mV 

ii---------
±10% (when above 5 

NTU)' 

.~-------
,

--------
<0.5 Umin= 
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= TT r2 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 t9 ge5 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: '>t?-w, f l,_J. Q i O5,0 · 

~ ~ - ...Q,.:.) G,,/ . s~t: . 



Environmental Resources Management Page _ of_ 

Field Form for Low Flow Rate Sampling 
Well ID: _ _,_/i1;..;._We-- .;;.c_'-.;;_____________ Project#: O"3~ -z_.5"""7 
Site Name & Address: Grand Haven Board of Light and Power Client: GHBLP 

JB Sims Generating Station Date: c·-; w '$. l + 7 
Sampler Name: _ _....;.. _ ;;...tr;...e;..;e""t, .;;..r _1_2-'-3_1 N 3r-'-d S '--G..ca-'-n..:.d__________ Weather: --"~=c..=----
Pump Type: _P_e_ri_st_a_lt_ic_______ Temperature/Bar. Pressure -.c; -2££ 
Meter Type (s): YSI 556MPS/Hach 2100P Start Time of Purging: -=-"=frl~P~O'---
Top of Casing Elevation (feet): __...,..., · > Well Material: PVC1 0 ,=--,________ 
Initial Water Level (feet below TOC): --,::11rff_.-lo='------------ Well Diameter:""2"""" ------
Groundwater Elevation/SWL (feet): -- ::;..;,_,_______ Length of Water Column (feet): 7 _-, s~,..:.Z.. . I ,. _4
Well Depth (feet below TOC): ;z.,;, .31 Calculated Well Volume* (liters or@ ..._ / , 3, 
Screened Interval (feet below TOC): / s- - z.o 1 Well Volume Discharged (liters or~. - z. ,s: 
Depth Pump Intake Set At (feet below TOC): ...,...-,--,.__-~4~ '-~..,......,,..-,---
Well Inspection: Clearly Labeled ~ N_; Concrete Pad [ntact _ft''l_N_; Lock Functional _ Y ~ Pro-cover in good condition ..f:Q_N_; Casing in good condition ~ _N_ 
Calibration: Time; *" ; pH 4 Standard~; pK7 Standard--*:_; pH 10 Stan ard ----1t:_; Conductivity Std *::: ; DO *=: 
Note: TOC = Top of Casing 

Time 
Temperature 

("C) 

Specific 
Conductance 

(µs/cm) 

Dissolved Oxygen 
(mg/L) 

pH 
(S.U.) 

ORP 
(mV) 

Turbidity (N.T.U.) 
Water Level 

(ft) 

Flow Rate 

~or 
n) 

Comments 
(i.e., odor, color, etc) 

ll \ 0 C/. '·iS <.1 1,t/ n . 5'-4 f- . CO _ ,-z.:, ., 4 , on /(t, , "i,"2, a . -z.cc> <-~ .,...,., / ...allc:,.,,', l. -I. -1---
t I I":> ~ - ~ I '-/,-:., 0 - -1 (..:, ~.o-z.. - ,~s-.-z.. ~ . i.t,q It,, , ~<..:, 0- ~~ I••C>e ' ( 

/1"2..0 <?,ll L/~3~ D. S-Z.. -s .c, 1--/0,s 3 - --F'-1 /v.s-z.. 0 • i"e-0 l-s.: l,.l:> 
ll"L'> ~ - 0 ~ t...i1G O ,..., --(Cf ~ .C'=!. - I --fLct ·v,7 /(.,.~O f) . "r-1:i.O~ icO 
11 -zr, , .,(p '-i'-11 I rJ q (.p .g_ o q I'-\ '2.. ,0 '2.-"'3.~ lf~ , 4';,<. 0 • i"&,,Q '"'Ki:Ploc. 

- -:m~:-I-(~o:~f;c~ry~ -

--------
±3% 

----------
±10% when greater than 

0.5 mg/L 

------
±0.1 

------
±10 mV 

---------
±10% (when above 5 

NTU)' 

-------: --------
<0.5 Umin= 
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 = TT r2 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 ~et turbidity be~w 10 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved} sample will also be collected. 

Comments: 4-, ...,., W (2, /I ?u 
~ ~, c,.ff.,...,,.Q ~r. sL...e..t: -



Environmental Resources Management Page_of_ 

Field Form for Low Flow Rate Sampling 
Well ID: Project#: O ~'i,-i Z. S--Z. 
Site Name & Address: Grand Haven Board of Light and Power Client: GHBLP 

JB Sims Generating Station Date: o "~ / 1 3 / 1r 7 
Sampler Name: _1_2_3_1_N_3_r_d_S_tr_e_et-'-, _G_ra'-n-'-d___________ Weather: ~)cc.,_=- ---=--~~ 
Pump Type: .,..P.,.,e,...ri_st_a_lti_c--,-________ Temperat ure/Bar. Pressure -zo- z.--:;'P 
Meter Type (s): YSI 556MPS/Hach 2100P Start Time of Purging: ---'1-=Z..=tO::..._____ 
Top of Casing Elevation (feet): / o~, 'Z..O Well Material: -'-P-'V--"C'--------
Initial Water Level (feet below TOC): --~/ =3_0:....,9...______ W ell Diameter: _2_" ______ 
Groundwater Elevation/SWL (feet): _ __,'j__,'2.=---11-1-I_____ Length of Water Colum n (feet): 7 , -Z...S
We ll Depth (feet below TOC): -z.o .3 '-f Calculated We ll Volume• (liters or @P -.. / , -z.. 
Screened Interval (feet below TOC): / -z. - 1 7 ' Well Volume Discharged (liters o r@!}). ,._. :z .s-
Depth Pump Intake Set At (feet below TOC): ~ / lo ' 
Well Inspection: Clearly Labeled fil__N_; Concrete Pad Intact ./Jl_N'-; Lock Functional_Y=@JPro-cover in good condition -0-N_; Casing in good condition ..(;j)__N_ 
Calibration: Time; k ; pH 4 Standard _____&_; pH 7 Standard ~; pH 1OStandard _____zt:.._; Conductivity Std ~ ; DO * 
Note· TOC = Top of Casing 

Time 
Temperature 

1·q 

Specific 
Conductance 

(µs/cm) 

Dissolved Oxygen 
(mg/L) 

pH 
(S.U.) 

ORP 
(mV) 

Turbidity (N.T.U.) 
Water Level 

(ft) 

Flow Rate 

~n 

Comments 
(i.e .. odor, color, etc) 

11...--z..<:; a _-?.<-/ 5"'-10 $° o , S-C,:;, -Z, &J { C,,0.1 ~ 53. 3. 15,1/ 0 . -Z.,~ 
I -Z.3C ~ . ';isc 5-¼c, 0 . 50 , .er~ (.:.'l.. , (.:; 30 . , 13_ 1.,.:;c t'J , I SO 
l'Z.,$""" '8 ,z. <;-yea ,, . '-'.c --,_ CJ'-1 - s..:,_5 2:2... _,s- n _c.,o O. /S-0 
i Z'-¼O ~.<.;.c C.:?.9~ 0 .">'L , . 93, - 54 -7- IC,.. . '9. 1 3 . 1~0 0 - ,s-u 
1..,1..15 <0 . 1..,.~ s ~,s 0. z..~ 7 _q._/ -~,.-S"' I>-> / 3 , f- C:,. 0 . ,~ 
12.~0 <3 .~ si,, 0 . 1-.., , ."iS' - <o3."1 / <.f . G t < , Go o . / S-0 
t 'Z..5:> ,;i _~ S'?.t ( t'l , /9 -, .9 3. -<.,"'1 , c,, J l,0 f's . Go 0 , /S:-C 
POO g_ .c.. 3. S 'Z"'!O .n r~ 7.ci'Z..- -,c 0 /0-~ (i._L, c) ,..,_ ''>0 

,~t")<;"" q · 7<.:, ,;;~ -S:-'-1 J'\ r~ -, ,"t ( 73 , <:;" ~A6 1-.: <,,C) 0 , I 'S"O 

~ - ~m~:-I-(~o:i:ic~ry~--------
±3% 

----------
±10% when greater than 

0.5 mg/L 

.,_ _____ 
±0.1 

_, _____ 
±10 mV 

--------· 
±10% {when above 5 

NTU)'f 

1--------.--------
<0.5 Umin= 
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= TT r2 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 geJ turb}lity~low 1 O NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected. 

Comments: >'.::: yvi~ A~ 1 >0$-
*= W-- ,a _ u l_._.,{_ 4 / $~F 



Environmental Resources Management Page _ of _ 

Field Form for Low Flow Rate Sampling 
Well ID: Project#: 0~~-&z.<5]
Site Name & Address: Grand Haven Board of Light and Power Client: GHBLP 

JB Sims Generating Station Date: o1.U?, I,, 7 
Sampler Name: -'1-=-=- ;;..;. et, Gccra=n23.;..1.;..N;...3r-=-d--=S'-"tr...:e-=-"--= .:..:d'-:::--:---,-,.,.,.--------- Weather:~~~~---=--
Pump Type: _ sta-"-lti-=-______P"""e-'-'ri-=-"" c _ Temperature/Bar. Pressure -zu - -z_~ r 
Meter Type (s): YSI 556MPS/Hach 21 00P Start Time of Purging: I ?.~ ~ 
Top of Casing Elevation (feet): ID 'S . K Well Material: PVC 
Initial Water Level (feet below TOC): ___.f...[......l __._1_____ Well Diameter:_2_"______ 

---,-----Groundwater Elevation/SWL (feet): '7':z 'f-z- Length of Water Column (feet : le $3 
Well Depth (feet below TOC): /$3 .oo Calculated Well Volume• (liters o ga~I~ / • ...,____·. _-,._,,,._ l 
Screened Interval (feet below TOC): / o - 1 5;: ' Well Volume Discharged (liters or al ~ ---. 2. , S-
Depth Pump Intake Set At (feet below TOC): ~ 1 '-I , 
Well Inspection: Clearly Labeled fj)_ N_; Concrete Pad Intact fj)__N_; Lock Functional_Y____@Pro-cover in good condition -©,_N_; Casing in good condition -d)__N_ 
Calibration: Time; ¥ · pH 4 Standard _____tc_; pH 7 Standard ---2f::__; pH 1 0 Standard _____±_: Conductivity Std ~ ; DO zf:: 
Note: TOC = Top of Casing 

Time 
Temperature 

(OC) 

Specific 
Conductance 

(µs/cm) 

Dissolved Oxygen 
(mg/L) 

pH 
(S.U.) 

ORP 
(mV) 

Turbidity (N.T.U.) 
Water Level 

(ft) 
~te 

or 
aallon/minl 

Comments 
(i.e., odor, color, etc) 

I "? L1 <:'" "?. r..,,c..{ -;>-:;tC.,5"" o .~s- ~ .s -z.. - 'HI 2.c, ~ II. G--Z.. 0,-Z.S& 
r1};0 , ,5 <{ 7 7:(r; , D ,~-, .,:i.3z. "7>7,o '.g_ 4 JI. fr~ n . , ,,..,.., 
i~S-S- , .5~ '<~~ "'L ,,,.., _~o {}-~ ~ - ?51. "Z.. JI.,, . '-/ 11. ,0 

,r., o "'·,i./00 / . ~<-/ ~ ~0G o."3o ~ , T"{ - , S,'7 ":8. G""t 
Z oo 

,..> • -Z.CC' 
l!.JoS' / , 7.7 "< Zr- , 0 . -z.., -g . 1., - 72. . S- "3 . cS- I 1--r I ,<!), ?..oo 
,,.110 , .-io '33 C,. '-i ,... . 7..t ~ . 3'-1- - 74, -Z.. -, • -Z.o i" t n , c:. oo 

...-:.~ --i---~.:--
imi s (Low Mercury) 

--------
±3% 

----------
±10% when greater than 

0.5 mg/L 

.,_ _____ 
±0.1 

------
±10 mV 

1---------· 
±10% (when above 5 

NTU)'f 

~-------:. --------
<0.5 Umin= 
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= TT r2 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 sufficienUy to collect the appropriate volume needed for all anticipated samples 

'fAll attempts will be made to iet t'!Jbidi below 1 0 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected. 

~ IA 
Comments: Sc, - ,?w ";) 1410 

A s-t..-.-
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ANALYTICAL REPORTS & FIELD DATA FORMS 

p:\mc\grand haven blp\200 reports\2017 annual report\final rp- ghblp 2017 annual report.docx 



.............. LINKS ........... . 

Review your project 
results through 

Totd-Access 

Have a Question? 

~
k 

The 
Ex ert 

Visit us at: 
www.testa merica inc.com 

Test America • 
THE LEADER IN ENVIRONMENTAL TESTING 

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 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

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

Madonna Myers, Project Manager II 
(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: 240-77863-1 
Project/Site: Grand Haven BLP - CCR Monitoring 
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Definitions/Glossary
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Qualifiers

Metals

Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

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 Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

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

Abbreviation

%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: 240-77863-1
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 4.1º 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
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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.
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Method Summary
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method Method Description LaboratoryProtocol

SW8466010C Metals (ICP) TAL CAN

SW8466020A Metals (ICP/MS) TAL CAN

SW8467470A Mercury (CVAA) TAL CAN

SW8469056A Anions, Ion Chromatography TAL CAN

SMSM 2540C Solids, Total Dissolved (TDS) TAL CAN

SW8469315 Radium-226 (GFPC) TAL SL

SW8469320 Radium-228 (GFPC) TAL SL

TAL-STLRa226_Ra228 Combined Radium-226 and Radium-228 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

TestAmerica Canton
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Sample Summary
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

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
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-77863-1

Boron

RL

2000 ug/L

MDL

81

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

1077000 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1180000 6010C

Arsenic 0.0050 mg/L0.00035 Total 

Recoverable

10.00055 J 6020A

Barium 0.0050 mg/L0.00052 Total 

Recoverable

10.32 B 6020A

Cobalt 0.0010 mg/L0.00013 Total 

Recoverable

10.00030 J 6020A

Molybdenum 0.010 mg/L0.00051 Total 

Recoverable

10.0017 J 6020A

Lead 0.0010 mg/L0.00016 Total 

Recoverable

10.00026 J B 6020A

Selenium 0.0050 mg/L0.00048 Total 

Recoverable

10.00059 J 6020A

Lithium 0.0080 mg/L0.00016 Total 

Recoverable

11.9 6020A

Chloride 1.0 mg/L0.41 Total/NA1170 9056A

Fluoride 0.50 mg/L0.090 Total/NA1015 9056A

Sulfate 10 mg/L1.3 Total/NA10480 9056A

Total Dissolved Solids 20 mg/L15 Total/NA11700 SM 2540C

Client Sample ID: MW-2 Lab Sample ID: 240-77863-2

Boron

RL

4000 ug/L

MDL

160

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

20110000 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1170000 6010C

Arsenic 0.0050 mg/L0.00035 Total 

Recoverable

10.0056 6020A

Barium 0.0050 mg/L0.00052 Total 

Recoverable

10.45 B 6020A

Cobalt 0.0010 mg/L0.00013 Total 

Recoverable

10.0067 6020A

Chromium 0.0020 mg/L0.00026 Total 

Recoverable

10.037 B 6020A

Molybdenum 0.010 mg/L0.00051 Total 

Recoverable

10.014 6020A

Lead 0.0010 mg/L0.00016 Total 

Recoverable

10.0027 B 6020A

Selenium 0.0050 mg/L0.00048 Total 

Recoverable

10.0017 J 6020A

Lithium 0.0080 mg/L0.00016 Total 

Recoverable

11.5 6020A

Chloride 5.0 mg/L2.0 Total/NA5150 9056A

Fluoride 0.25 mg/L0.045 Total/NA512 9056A

Sulfate 5.0 mg/L0.65 Total/NA512 9056A

Total Dissolved Solids 40 mg/L30 Total/NA11900 SM 2540C

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

TestAmerica Canton

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 (Continued) Lab Sample ID: 240-77863-3

Boron

RL

200 ug/L

MDL

8.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

14900 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1620000 6010C

Arsenic 0.0050 mg/L0.00035 Total 

Recoverable

10.0021 J 6020A

Barium 0.0050 mg/L0.00052 Total 

Recoverable

10.36 B 6020A

Cobalt 0.0010 mg/L0.00013 Total 

Recoverable

10.00097 J 6020A

Chromium 0.0020 mg/L0.00026 Total 

Recoverable

10.0014 J B 6020A

Molybdenum 0.010 mg/L0.00051 Total 

Recoverable

10.0049 J 6020A

Lead 0.0010 mg/L0.00016 Total 

Recoverable

10.00045 J B 6020A

Selenium 0.0050 mg/L0.00048 Total 

Recoverable

10.0012 J 6020A

Lithium 0.0080 mg/L0.00016 Total 

Recoverable

10.064 6020A

Chloride 5.0 mg/L2.0 Total/NA5620 9056A

Fluoride 0.25 mg/L0.045 Total/NA50.97 9056A

Sulfate 20 mg/L2.6 Total/NA201200 9056A

Total Dissolved Solids 50 mg/L37 Total/NA13600 SM 2540C

Client Sample ID: MW-4 Lab Sample ID: 240-77863-4

Boron

RL

200 ug/L

MDL

8.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

13400 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1470000 6010C

Arsenic 0.0050 mg/L0.00035 Total 

Recoverable

10.0013 J 6020A

Barium 0.0050 mg/L0.00052 Total 

Recoverable

10.13 B 6020A

Cobalt 0.0010 mg/L0.00013 Total 

Recoverable

10.00033 J 6020A

Chromium 0.0020 mg/L0.00026 Total 

Recoverable

10.0018 J B 6020A

Molybdenum 0.010 mg/L0.00051 Total 

Recoverable

10.0015 J 6020A

Lead 0.0010 mg/L0.00016 Total 

Recoverable

10.00032 J B 6020A

Lithium 0.0080 mg/L0.00016 Total 

Recoverable

10.047 6020A

Chloride 5.0 mg/L2.0 Total/NA5390 9056A

Fluoride 0.25 mg/L0.045 Total/NA51.3 9056A

Sulfate 5.0 mg/L0.65 Total/NA5940 9056A

Total Dissolved Solids 40 mg/L30 Total/NA12400 SM 2540C

TestAmerica Canton

This Detection Summary does not include radiochemical test results.
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Client Sample Results
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-77863-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 04/05/17 12:30

Date Received: 04/07/17 15:45

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

Boron 77000 2000 81 ug/L 04/10/17 14:00 04/11/17 16:47 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 04/10/17 14:00 04/11/17 15:39 1Calcium 180000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00027 mg/L 04/10/17 14:00 04/11/17 18:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00035 mg/L 04/10/17 14:00 04/11/17 18:50 1Arsenic 0.00055 J

0.0050 0.00052 mg/L 04/10/17 14:00 04/11/17 18:50 1Barium 0.32 B

0.0010 0.00040 mg/L 04/10/17 14:00 04/11/17 18:50 1Beryllium 0.0010 U

0.0010 0.00031 mg/L 04/10/17 14:00 04/11/17 18:50 1Cadmium 0.0010 U

0.0010 0.00013 mg/L 04/10/17 14:00 04/11/17 18:50 1Cobalt 0.00030 J

0.0020 0.00026 mg/L 04/10/17 14:00 04/11/17 18:50 1Chromium 0.0020 U

0.010 0.00051 mg/L 04/10/17 14:00 04/11/17 18:50 1Molybdenum 0.0017 J

0.0010 0.00016 mg/L 04/10/17 14:00 04/11/17 18:50 1Lead 0.00026 J B

0.0050 0.00048 mg/L 04/10/17 14:00 04/11/17 18:50 1Selenium 0.00059 J

0.0010 0.00028 mg/L 04/10/17 14:00 04/11/17 18:50 1Thallium 0.0010 U

0.0080 0.00016 mg/L 04/10/17 14:00 04/11/17 18:50 1Lithium 1.9

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 04/10/17 14:00 04/11/17 14:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 170 1.0 0.41 mg/L 04/14/17 03:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.090 mg/L 04/14/17 04:37 10Fluoride 15

10 1.3 mg/L 04/14/17 04:37 10Sulfate 480

20 15 mg/L 04/12/17 15:43 1Total Dissolved Solids 1700

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.133

(2σ+/-)

0.0787

(2σ+/-)

105/06/17 17:2804/13/17 11:01pCi/L0.1031.00

RL MDC

0.0778

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/13/17 11:01 05/06/17 17:28 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.1

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.0482 U

(2σ+/-)

0.242

(2σ+/-)

104/27/17 16:0904/13/17 11:26pCi/L0.4241.00

RL MDC

0.242

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/13/17 11:26 04/27/17 16:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.1

Y Carrier 40 - 110 04/13/17 11:26 04/27/17 16:09 178.1

TestAmerica Canton

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

- ---. 

Page 11 of 33 5/9/2017 



Client Sample Results
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-77863-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 04/05/17 12:30

Date Received: 04/07/17 15:45

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

Analyte

Combined Radium 226 

+ 228

0.181 U

(2σ+/-)

0.254

(2σ+/-)

105/09/17 12:03pCi/L0.4245.00

RL MDC

0.254

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-77863-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 04/05/17 14:13

Date Received: 04/07/17 15:45

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

Boron 110000 4000 160 ug/L 04/10/17 14:00 04/11/17 16:51 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 04/10/17 14:00 04/11/17 15:44 1Calcium 170000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00027 mg/L 04/10/17 14:00 04/11/17 18:55 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00035 mg/L 04/10/17 14:00 04/11/17 18:55 1Arsenic 0.0056

0.0050 0.00052 mg/L 04/10/17 14:00 04/11/17 18:55 1Barium 0.45 B

0.0010 0.00040 mg/L 04/10/17 14:00 04/11/17 18:55 1Beryllium 0.0010 U

0.0010 0.00031 mg/L 04/10/17 14:00 04/11/17 18:55 1Cadmium 0.0010 U

0.0010 0.00013 mg/L 04/10/17 14:00 04/11/17 18:55 1Cobalt 0.0067

0.0020 0.00026 mg/L 04/10/17 14:00 04/11/17 18:55 1Chromium 0.037 B

0.010 0.00051 mg/L 04/10/17 14:00 04/11/17 18:55 1Molybdenum 0.014

0.0010 0.00016 mg/L 04/10/17 14:00 04/11/17 18:55 1Lead 0.0027 B

0.0050 0.00048 mg/L 04/10/17 14:00 04/11/17 18:55 1Selenium 0.0017 J

0.0010 0.00028 mg/L 04/10/17 14:00 04/11/17 18:55 1Thallium 0.0010 U

0.0080 0.00016 mg/L 04/10/17 14:00 04/11/17 18:55 1Lithium 1.5

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 04/10/17 14:00 04/11/17 14:12 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 150 5.0 2.0 mg/L 04/14/17 05:38 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.25 0.045 mg/L 04/14/17 05:38 5Fluoride 12

5.0 0.65 mg/L 04/14/17 05:38 5Sulfate 12

40 30 mg/L 04/12/17 15:43 1Total Dissolved Solids 1900

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.486

(2σ+/-)

0.140

(2σ+/-)

105/06/17 17:2804/13/17 11:01pCi/L0.1211.00

RL MDC

0.133

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/13/17 11:01 05/06/17 17:28 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.0

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 -0.0553 U

(2σ+/-)

0.227

(2σ+/-)

104/27/17 16:0904/13/17 11:26pCi/L0.4161.00

RL MDC

0.227

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/13/17 11:26 04/27/17 16:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.0

Y Carrier 40 - 110 04/13/17 11:26 04/27/17 16:09 186.0
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Client Sample Results
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-77863-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 04/05/17 14:13

Date Received: 04/07/17 15:45

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

Analyte

Combined Radium 
226 + 228

0.430

(2σ+/-)

0.267

(2σ+/-)

105/09/17 12:03pCi/L0.4165.00

RL MDC

0.263

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-77863-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 04/05/17 15:50

Date Received: 04/07/17 15:45

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

Boron 4900 200 8.1 ug/L 04/10/17 14:00 04/11/17 15:48 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 04/10/17 14:00 04/11/17 15:48 1Calcium 620000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00027 mg/L 04/10/17 14:00 04/11/17 19:07 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00035 mg/L 04/10/17 14:00 04/11/17 19:07 1Arsenic 0.0021 J

0.0050 0.00052 mg/L 04/10/17 14:00 04/11/17 19:07 1Barium 0.36 B

0.0010 0.00040 mg/L 04/10/17 14:00 04/11/17 19:07 1Beryllium 0.0010 U

0.0010 0.00031 mg/L 04/10/17 14:00 04/11/17 19:07 1Cadmium 0.0010 U

0.0010 0.00013 mg/L 04/10/17 14:00 04/11/17 19:07 1Cobalt 0.00097 J

0.0020 0.00026 mg/L 04/10/17 14:00 04/11/17 19:07 1Chromium 0.0014 J B

0.010 0.00051 mg/L 04/10/17 14:00 04/11/17 19:07 1Molybdenum 0.0049 J

0.0010 0.00016 mg/L 04/10/17 14:00 04/11/17 19:07 1Lead 0.00045 J B

0.0050 0.00048 mg/L 04/10/17 14:00 04/11/17 19:07 1Selenium 0.0012 J

0.0010 0.00028 mg/L 04/10/17 14:00 04/11/17 19:07 1Thallium 0.0010 U

0.0080 0.00016 mg/L 04/10/17 14:00 04/11/17 19:07 1Lithium 0.064

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 04/10/17 14:00 04/11/17 14:14 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 620 5.0 2.0 mg/L 04/14/17 06:20 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.25 0.045 mg/L 04/14/17 06:20 5Fluoride 0.97

20 2.6 mg/L 04/14/17 06:40 20Sulfate 1200

50 37 mg/L 04/12/17 15:43 1Total Dissolved Solids 3600

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.246

(2σ+/-)

0.0969

(2σ+/-)

105/06/17 17:2804/13/17 11:01pCi/L0.09681.00

RL MDC

0.0943

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/13/17 11:01 05/06/17 17:28 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

99.1

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.147 U

(2σ+/-)

0.212

(2σ+/-)

104/27/17 16:0904/13/17 11:26pCi/L0.3551.00

RL MDC

0.212

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/13/17 11:26 04/27/17 16:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

99.1

Y Carrier 40 - 110 04/13/17 11:26 04/27/17 16:09 183.7
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Client Sample Results
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-77863-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 04/05/17 15:50

Date Received: 04/07/17 15:45

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

Analyte

Combined Radium 
226 + 228

0.392

(2σ+/-)

0.233

(2σ+/-)

105/09/17 12:03pCi/L0.3555.00

RL MDC

0.232

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-77863-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 04/05/17 17:20

Date Received: 04/07/17 15:45

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

Boron 3400 200 8.1 ug/L 04/10/17 14:00 04/11/17 15:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 04/10/17 14:00 04/11/17 15:53 1Calcium 470000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00027 mg/L 04/10/17 14:00 04/11/17 19:12 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00035 mg/L 04/10/17 14:00 04/11/17 19:12 1Arsenic 0.0013 J

0.0050 0.00052 mg/L 04/10/17 14:00 04/11/17 19:12 1Barium 0.13 B

0.0010 0.00040 mg/L 04/10/17 14:00 04/11/17 19:12 1Beryllium 0.0010 U

0.0010 0.00031 mg/L 04/10/17 14:00 04/11/17 19:12 1Cadmium 0.0010 U

0.0010 0.00013 mg/L 04/10/17 14:00 04/11/17 19:12 1Cobalt 0.00033 J

0.0020 0.00026 mg/L 04/10/17 14:00 04/11/17 19:12 1Chromium 0.0018 J B

0.010 0.00051 mg/L 04/10/17 14:00 04/11/17 19:12 1Molybdenum 0.0015 J

0.0010 0.00016 mg/L 04/10/17 14:00 04/11/17 19:12 1Lead 0.00032 J B

0.0050 0.00048 mg/L 04/10/17 14:00 04/11/17 19:12 1Selenium 0.0050 U

0.0010 0.00028 mg/L 04/10/17 14:00 04/11/17 19:12 1Thallium 0.0010 U

0.0080 0.00016 mg/L 04/10/17 14:00 04/11/17 19:12 1Lithium 0.047

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 04/10/17 14:00 04/11/17 14:20 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 390 5.0 2.0 mg/L 04/14/17 07:01 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.25 0.045 mg/L 04/14/17 07:01 5Fluoride 1.3

5.0 0.65 mg/L 04/14/17 07:01 5Sulfate 940

40 30 mg/L 04/12/17 15:43 1Total Dissolved Solids 2400

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.121

(2σ+/-)

0.0783

(2σ+/-)

105/06/17 17:2804/13/17 11:01pCi/L0.1061.00

RL MDC

0.0775

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/13/17 11:01 05/06/17 17:28 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.8

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.395

(2σ+/-)

0.232

(2σ+/-)

104/27/17 16:1004/13/17 11:26pCi/L0.3421.00

RL MDC

0.229

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/13/17 11:26 04/27/17 16:10 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.8

Y Carrier 40 - 110 04/13/17 11:26 04/27/17 16:10 182.6
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Client Sample Results
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-77863-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 04/05/17 17:20

Date Received: 04/07/17 15:45

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

Analyte

Combined Radium 
226 + 228

0.515

(2σ+/-)

0.245

(2σ+/-)

105/09/17 12:03pCi/L0.3425.00

RL MDC

0.242

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Tracer/Carrier Summary
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9315 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba

97.1240-77863-1

Percent Yield (Acceptance Limits)

MW-1

90.0240-77863-2 MW-2

99.1240-77863-3 MW-3

96.8240-77863-4 MW-4

107LCS 160-303388/2-A Lab Control Sample

97.9MB 160-303388/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: 9320 - Radium-228 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110) (40-110)

Ba Y

97.1 78.1240-77863-1

Percent Yield (Acceptance Limits)

MW-1

90.0 86.0240-77863-2 MW-2

99.1 83.7240-77863-3 MW-3

96.8 82.6240-77863-4 MW-4

107 86.7LCS 160-303391/2-A Lab Control Sample

97.9 81.5MB 160-303391/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Y = Y Carrier
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QC Sample Results
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 6010C - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 240-273948/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 274191 Prep Batch: 273948

RL MDL

Boron 200 U 200 8.1 ug/L 04/10/17 14:00 04/11/17 13:52 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

5000 U 7105000 ug/L 04/10/17 14:00 04/11/17 13:52 1Calcium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-273948/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 274191 Prep Batch: 273948

Boron 1000 1040 ug/L 104 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Calcium 50000 49600 ug/L 99 80 - 120

Method: 6020A - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 240-273948/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 274666 Prep Batch: 273948

RL MDL

Antimony 0.0020 U 0.0020 0.00027 mg/L 04/10/17 14:00 04/13/17 10:51 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0050 U 0.000350.0050 mg/L 04/10/17 14:00 04/13/17 10:51 1Arsenic

0.00166 J 0.000520.0050 mg/L 04/10/17 14:00 04/13/17 10:51 1Barium

0.0010 U 0.000400.0010 mg/L 04/10/17 14:00 04/13/17 10:51 1Beryllium

0.0010 U 0.000310.0010 mg/L 04/10/17 14:00 04/13/17 10:51 1Cadmium

0.0010 U 0.000130.0010 mg/L 04/10/17 14:00 04/13/17 10:51 1Cobalt

0.00305 0.000260.0020 mg/L 04/10/17 14:00 04/13/17 10:51 1Chromium

0.010 U 0.000510.010 mg/L 04/10/17 14:00 04/13/17 10:51 1Molybdenum

0.000185 J 0.000160.0010 mg/L 04/10/17 14:00 04/13/17 10:51 1Lead

0.0050 U 0.000480.0050 mg/L 04/10/17 14:00 04/13/17 10:51 1Selenium

0.0010 U 0.000280.0010 mg/L 04/10/17 14:00 04/13/17 10:51 1Thallium

0.0080 U 0.000160.0080 mg/L 04/10/17 14:00 04/13/17 10:51 1Lithium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-273948/27-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 274666 Prep Batch: 273948

Antimony 0.100 0.106 mg/L 106 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

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
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 7470A - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 240-273950/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274411 Prep Batch: 273950

RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 04/10/17 14:00 04/11/17 13:22 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-273950/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274411 Prep Batch: 273950

Mercury 0.00500 0.00511 mg/L 102 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 9056A - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 240-274667/27
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274667

RL MDL

Chloride 1.0 U 1.0 0.41 mg/L 04/14/17 01:32 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.050 U 0.00900.050 mg/L 04/14/17 01:32 1Fluoride

1.0 U 0.131.0 mg/L 04/14/17 01:32 1Sulfate

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-274667/28
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274667

Chloride 50.0 53.5 mg/L 107 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

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)

Client Sample ID: Method BlankLab Sample ID: MB 240-274476/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274476

RL MDL

Total Dissolved Solids 10 U 10 7.4 mg/L 04/12/17 15:43 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-274476/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 274476

Total Dissolved Solids 208 214 mg/L 103 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

TestAmerica Canton
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QC Sample Results
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9315 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-303388/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307325 Prep Batch: 303388

Radium-226

Analyte

U 105/05/17 11:5004/13/17 11:01pCi/L0.00724

MDC

1.00

RL

0.003040.00304

(2σ+/-) (2σ+/-)

MB

-0.0000724

7

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 04/13/17 11:01 05/05/17 11:50 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

97.9

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-303388/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307325 Prep Batch: 303388

Radium-226

Analyte

137-68748.35211.4 0.888 1.00 0.0570

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

107

LCS

Method: 9320 - Radium-228 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-303391/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 305777 Prep Batch: 303391

Radium-228

Analyte

U 104/27/17 16:0904/13/17 11:26pCi/L0.0415

MDC

1.00

RL

0.02640.0263

(2σ+/-) (2σ+/-)

MB

0.03451

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 04/13/17 11:26 04/27/17 16:09 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

97.9

MB MB

04/13/17 11:26 04/27/17 16:09 1Y Carrier 81.5 40 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-303391/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 305777 Prep Batch: 303391

Radium-228

Analyte

140-5610313.8913.5 1.48 1.00 0.332

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

107

LCS

Y Carrier 86.7 40 - 110

TestAmerica Canton
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QC Association Summary
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Metals

Prep Batch: 273948

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A240-77863-1 MW-1 Total Recoverable

Water 3005A240-77863-2 MW-2 Total Recoverable

Water 3005A240-77863-3 MW-3 Total Recoverable

Water 3005A240-77863-4 MW-4 Total Recoverable

Water 3005AMB 240-273948/1-A Method Blank Total Recoverable

Water 3005ALCS 240-273948/27-A Lab Control Sample Total Recoverable

Water 3005ALCS 240-273948/2-A Lab Control Sample Total Recoverable

Prep Batch: 273950

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A240-77863-1 MW-1 Total/NA

Water 7470A240-77863-2 MW-2 Total/NA

Water 7470A240-77863-3 MW-3 Total/NA

Water 7470A240-77863-4 MW-4 Total/NA

Water 7470AMB 240-273950/1-A Method Blank Total/NA

Water 7470ALCS 240-273950/2-A Lab Control Sample Total/NA

Analysis Batch: 274191

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 273948240-77863-1 MW-1 Total Recoverable

Water 6010C 273948240-77863-1 MW-1 Total Recoverable

Water 6010C 273948240-77863-2 MW-2 Total Recoverable

Water 6010C 273948240-77863-2 MW-2 Total Recoverable

Water 6010C 273948240-77863-3 MW-3 Total Recoverable

Water 6010C 273948240-77863-4 MW-4 Total Recoverable

Water 6010C 273948MB 240-273948/1-A Method Blank Total Recoverable

Water 6010C 273948LCS 240-273948/2-A Lab Control Sample Total Recoverable

Analysis Batch: 274388

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 273948240-77863-1 MW-1 Total Recoverable

Water 6020A 273948240-77863-2 MW-2 Total Recoverable

Water 6020A 273948240-77863-3 MW-3 Total Recoverable

Water 6020A 273948240-77863-4 MW-4 Total Recoverable

Analysis Batch: 274411

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A 273950240-77863-1 MW-1 Total/NA

Water 7470A 273950240-77863-2 MW-2 Total/NA

Water 7470A 273950240-77863-3 MW-3 Total/NA

Water 7470A 273950240-77863-4 MW-4 Total/NA

Water 7470A 273950MB 240-273950/1-A Method Blank Total/NA

Water 7470A 273950LCS 240-273950/2-A Lab Control Sample Total/NA

Analysis Batch: 274666

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 273948MB 240-273948/1-A Method Blank Total Recoverable

Water 6020A 273948LCS 240-273948/27-A Lab Control Sample Total Recoverable

TestAmerica Canton

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

• 

Page 23 of 33 5/9/2017 



QC Association Summary
TestAmerica Job ID: 240-77863-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

General Chemistry

Analysis Batch: 274476

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2540C240-77863-1 MW-1 Total/NA

Water SM 2540C240-77863-2 MW-2 Total/NA

Water SM 2540C240-77863-3 MW-3 Total/NA

Water SM 2540C240-77863-4 MW-4 Total/NA

Water SM 2540CMB 240-274476/1 Method Blank Total/NA

Water SM 2540CLCS 240-274476/2 Lab Control Sample Total/NA

Analysis Batch: 274667

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9056A240-77863-1 MW-1 Total/NA

Water 9056A240-77863-1 MW-1 Total/NA

Water 9056A240-77863-2 MW-2 Total/NA

Water 9056A240-77863-3 MW-3 Total/NA

Water 9056A240-77863-3 MW-3 Total/NA

Water 9056A240-77863-4 MW-4 Total/NA

Water 9056AMB 240-274667/27 Method Blank Total/NA

Water 9056ALCS 240-274667/28 Lab Control Sample Total/NA

Rad

Prep Batch: 303388

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21240-77863-1 MW-1 Total/NA

Water PrecSep-21240-77863-2 MW-2 Total/NA

Water PrecSep-21240-77863-3 MW-3 Total/NA

Water PrecSep-21240-77863-4 MW-4 Total/NA

Water PrecSep-21MB 160-303388/1-A Method Blank Total/NA

Water PrecSep-21LCS 160-303388/2-A Lab Control Sample Total/NA

Prep Batch: 303391

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep_0240-77863-1 MW-1 Total/NA

Water PrecSep_0240-77863-2 MW-2 Total/NA

Water PrecSep_0240-77863-3 MW-3 Total/NA

Water PrecSep_0240-77863-4 MW-4 Total/NA

Water PrecSep_0MB 160-303391/1-A Method Blank Total/NA

Water PrecSep_0LCS 160-303391/2-A Lab Control Sample Total/NA

TestAmerica Canton
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Lab Chronicle
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
Matrix: WaterDate Collected: 04/05/17 12:30

Date Received: 04/07/17 15:45

Prep 3005A 04/10/17 14:00 AJC273948 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 274191 04/11/17 15:39 KLC TAL CANTotal Recoverable

Prep 3005A 273948 04/10/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6010C 10 274191 04/11/17 16:47 KLC TAL CANTotal Recoverable

Prep 3005A 273948 04/10/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 274388 04/11/17 18:50 AS1 TAL CANTotal Recoverable

Prep 7470A 273950 04/10/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 274411 04/11/17 14:10 DTN TAL CANTotal/NA

Analysis 9056A 1 274667 04/14/17 03:35 LCN TAL CANTotal/NA

Analysis 9056A 10 274667 04/14/17 04:37 LCN TAL CANTotal/NA

Analysis SM 2540C 1 274476 04/12/17 15:43 JESW TAL CANTotal/NA

Prep PrecSep-21 303388 04/13/17 11:01 LDE TAL SLTotal/NA

Analysis 9315 1 307487 05/06/17 17:28 ALD TAL SLTotal/NA

Prep PrecSep_0 303391 04/13/17 11:26 LDE TAL SLTotal/NA

Analysis 9320 1 305777 04/27/17 16:09 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 307836 05/09/17 12:03 RTM TAL SLTotal/NA

Client Sample ID: MW-2 Lab Sample ID: 240-77863-2
Matrix: WaterDate Collected: 04/05/17 14:13

Date Received: 04/07/17 15:45

Prep 3005A 04/10/17 14:00 AJC273948 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 274191 04/11/17 15:44 KLC TAL CANTotal Recoverable

Prep 3005A 273948 04/10/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6010C 20 274191 04/11/17 16:51 KLC TAL CANTotal Recoverable

Prep 3005A 273948 04/10/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 274388 04/11/17 18:55 AS1 TAL CANTotal Recoverable

Prep 7470A 273950 04/10/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 274411 04/11/17 14:12 DTN TAL CANTotal/NA

Analysis 9056A 5 274667 04/14/17 05:38 LCN TAL CANTotal/NA

Analysis SM 2540C 1 274476 04/12/17 15:43 JESW TAL CANTotal/NA

Prep PrecSep-21 303388 04/13/17 11:01 LDE TAL SLTotal/NA

Analysis 9315 1 307487 05/06/17 17:28 ALD TAL SLTotal/NA

Prep PrecSep_0 303391 04/13/17 11:26 LDE TAL SLTotal/NA

Analysis 9320 1 305777 04/27/17 16:09 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 307836 05/09/17 12:03 RTM TAL SLTotal/NA

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

Client Sample ID: MW-3 Lab Sample ID: 240-77863-3
Matrix: WaterDate Collected: 04/05/17 15:50

Date Received: 04/07/17 15:45

Prep 3005A 04/10/17 14:00 AJC273948 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 274191 04/11/17 15:48 KLC TAL CANTotal Recoverable

Prep 3005A 273948 04/10/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 274388 04/11/17 19:07 AS1 TAL CANTotal Recoverable

Prep 7470A 273950 04/10/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 274411 04/11/17 14:14 DTN TAL CANTotal/NA

Analysis 9056A 5 274667 04/14/17 06:20 LCN TAL CANTotal/NA

Analysis 9056A 20 274667 04/14/17 06:40 LCN TAL CANTotal/NA

Analysis SM 2540C 1 274476 04/12/17 15:43 JESW TAL CANTotal/NA

Prep PrecSep-21 303388 04/13/17 11:01 LDE TAL SLTotal/NA

Analysis 9315 1 307487 05/06/17 17:28 ALD TAL SLTotal/NA

Prep PrecSep_0 303391 04/13/17 11:26 LDE TAL SLTotal/NA

Analysis 9320 1 305777 04/27/17 16:09 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 307836 05/09/17 12:03 RTM TAL SLTotal/NA

Client Sample ID: MW-4 Lab Sample ID: 240-77863-4
Matrix: WaterDate Collected: 04/05/17 17:20

Date Received: 04/07/17 15:45

Prep 3005A 04/10/17 14:00 AJC273948 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 274191 04/11/17 15:53 KLC TAL CANTotal Recoverable

Prep 3005A 273948 04/10/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 274388 04/11/17 19:12 AS1 TAL CANTotal Recoverable

Prep 7470A 273950 04/10/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 274411 04/11/17 14:20 DTN TAL CANTotal/NA

Analysis 9056A 5 274667 04/14/17 07:01 LCN TAL CANTotal/NA

Analysis SM 2540C 1 274476 04/12/17 15:43 JESW TAL CANTotal/NA

Prep PrecSep-21 303388 04/13/17 11:01 LDE TAL SLTotal/NA

Analysis 9315 1 307487 05/06/17 17:28 ALD TAL SLTotal/NA

Prep PrecSep_0 303391 04/13/17 11:26 LDE TAL SLTotal/NA

Analysis 9320 1 305777 04/27/17 16:10 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 307836 05/09/17 12:03 RTM TAL SLTotal/NA

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 4601753NELAP 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 4602303NELAP 06-14-17 *

Analysis Method Prep Method Matrix Analyte

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

9315 PrecSep-21 Water Radium-226

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

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

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

TestAmerica Canton

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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1estAmer1ca Canton 
4101 Sbuffel Street, K. U. 4,r/ctfr t Chain of Custody Record 

118415 Test America 
Norlh Canton, OH 44720 me LEADER IN ENVIRONMENl AL 1 ESl ING 

TestAmerica Laboratories, Inc. Phone: 330.497.9396 Fax: 330.497. 0772 
Regulatory Program: 7 ow ::J NPDES L RCRA 0 0ther, TAL-8210 (0713) 

Date: COC No 

Analysis T 0 CALENDAR o urnaround Time 
AYS [.. 

TAT ifd1ffeient fr WORKING DAYS 
[J om Below 

2 weeks 

--L- of -----,L_ 
Sampler COCs 

~r ~b Use Only: 
alk-m Client· 

L . 
ab Sampling· 

D 
0 Job / SDG No 

0 

Sample ldenllficat' I0n Samples pec,fic Notes 

,,,.,, 
'2.40.11s6'3 cna11'\ ol cus\od 

Preservation Used· 
Possible Hazard Id. 1~ Ice, 2::r HCI; 3= H Are any sam le entlficatlon: 2S04; 4=HN03· -Co=••• s'ootrom • lisled EPA H ' S,.NoOH; 6= 0th" 

0 ,on if the lab is . azardous Wast ? Non-Hazard to dispose of th e Please List s D • """" '"' EPA w 

Sam I Y 

,,..,,,11 "'""'" "'""'"' D aste eoo,, '" • om.foe •••"'" "'" '"'""' D • sample'" '"' 

P e Disposal ( A f 

ments & Com Polson 
8 

ee may b 

ments· 0 

e assessed if 

c"''°"'' . .,..,. 

samples 

R . eals lntacL 

'J "" ,etal"d I 

elmquished b . D y 

.. "''" th 

y. es D No 

•m•°""' _ '" 1 moolh) 

Custody Seal N 

~ Disposal by I.ab . 

Company o .. 

U Archive ror Moolhs 

~l<M_ 

orr'd· 

Company ..-c/eA 
Company· 
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Company. 

Company 
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TestAmerica Canton Sample Receipt Form/Narrative Login# 

Canton Fae· · 

Packing material used: 
->~="'-c,...,-~ 

Otl1er _______ _ 

COOLANT: et ce lue Ice Dry Ice Water None 

l . Cooler temperature on receipt / / 1 / D See Multiple Cooler Fonn / j J 
IR GUN# IR-8 (CF -0.3 °C) Ob erved Cooler Temp.~°C Corrected Cooler Temp.'::(....J_._°C 

IR GUN #36 (CF -+-0.3°C) Ob erved Cooler Temp. °C Corrected Cooler Temp. ___ °C 

Were custody seals on the outside of the cooler(s)? If Yes Quantity~iNo 

-Were cu tody ea! on the out ide oftbe cooler( ) signed & dated? es 

-Were custody seals on the bottle(s) or bottle kits (LLHg/MeHg)? es No 

2. 

3. Shippers' packing slip attached to the cooler(s)? 

4. Did custody papers accompany the sample(s)? 

5. Were the custody papers relinquished & igned in the appropriate place? 

6. Was/were the person(s) who collected the sample clearly identified on the COC? 

7. 
8. 

Did all bottles arrive in good condition (Unbroken)? 

Could all bottle labels be reconciled with the COC? 

9. Were correct bottle(s) used for the test(s) indicated? 

I 0. Sufficient quantity received to perfonn indicated analy e ? 

11. Are these work share samples? 

If ye .. Question 11-15 have been checked at the originating laboratory. 

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

12. Were VOAs on theCOC? 

13. Were air bubble >6 mm in any VOA vials? 

14. Was a VOA trip blank present in the cooler(s)? Trip Blank Lot # ____ _ 

15. Was a LL Hg or Me Hg trip blank present? ___________ __ _ 

Contacted PM ______ Date _______ by _____ _ 

Concerning _____________________________________ _ 

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

~)--z_ l-SOO~~- 2.. Hv. ~~ 

15. SAMPLE CONDITION 
Sample( ) ______________ were received after the recommended holding time had expired. 

Sample(s) were received in a broken container. 

Sample( ) were recei ed with bubble >6 mm in diameter. (Notify PM) 

16. SAMPLEPRESERVATION 

R~(: SOP NC-SC-OO0S, Sample Receiving 

\\1aco1plcol'plQA\QA _Facilities\Ca111011-QA \Doci,111t1Jt-Ma11ag,me,1tl ll'or~-h1sm1c110111/11 Re1•is,a11\Wl-NC-099-0]18/ 7 Cooler Rtt:t!1pl Form.doc dj l 
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4/8/2017 Login Container Summary Report 240-77863 

Temperature readings: 

ontainer Preservative 

Client ample ID Lab ID Container Type Jili Added (mis) Lot # 

MW-I 240-77863-A- I Plastic 500ml - with Nitric Acid <2 

MW-I 240-77863-C- I Plastic I liter - irri Acid ...__ 

MW- I 240-77863-D- I Plastic I liter - Nitric Acid <2 

MW-2 240-77863-A-2 Plastic 500ml - with itric Acid <2 

MW-2 240-77863-C-2 Pia tic I liter - Nitric Acid 

MW-2 240-77863-D-2 Plast ic I liter - Nitric Acid <2 

MW-3 2-t0-77863- -3 Plastic 500ml - with itric Acid <2 

MW-3 240-77863-C-3 Plastic I liter - Nitric Acid <2 

MW-3 240-77863-D-3 Pia tic I liter - Nitric Acid <2 

MW-4 240-77863-A-4 Plastic 500ml - , ith Nitric Acid <2 

MW-4 240-77863-C-4 Plastic I liter - Nitric Acid <2 

MW-4 2-t0-77863-D-4 Plastic I liter - itric Acid <2 

• 
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TestAmerica Canton 
4101 Shuffel Street NW 

North Canton. OH 44720 

Phone (330) 497-9396 Fax (330) 497-0772 

Client Information (Sub Contract Lab) 
Client Contact 

Shipping/Receiving 
Company 
TestAmenca Laboratories, Inc 

Address 
13715 Rider Trail North, 
c,ty-
Earth City 

Stale Zip 
MO. 63045 

PhMe 
314-298-8566(Tel) 314-298-8757(Fax) 

Email 

Profecl Name 

Grand Haven BLP - CCR Monitoring 

Site 

Sample Identification· Client ID (Lab ID) 

MW-1 (240-77863-1) 

MW-2 (240-77863-2) 

MW-3 (240-77863-3) 

MW-4 (240-77863-4) 

Chain of Custody Record 

Sampler Lab PM 
• ..... ....... II I U 11111111111111111111 IHll 111111111111111111 

240-77863 Chain of Custody 
Myers, Madonna 

Phone E-Mail I Stale or Orig,n, 
madonna.myers@testamencainc.com Ohio 

Accred1ta11ons Reqy1red (See no1e) 

NELAP - Virginia. State Program - West Virginia DEP 

Due Date Requested: 

5/5/2017 Analysis Requested 
TAT Requested (doys): 

.; ;; _, 
J 

POU 
., 

" "' 
0 ~ ~ 

WOii z 
~ 

... 
0 Q 

-c 
-c :. .. z C -c 

Cl> 0 J! C 
Projec1 # t. u, ~ 

24017882 "' ;;; ui ., .. 0 
C, >- d. I 

SSOW# Q. E - <.) .. .. 
'° C a. ~ ~ (/) (/) 

-0 ~ 
u. ., .. .., 

it er. 
Sample Matrix e (/) ,.,1 

~ ;;; 
~ :!: N N 

(waw1 1er, § 
N N N 

Type ii: 
.. .. .. 
0: a: a: 

Sample (C=comp, 
S·u.alld, .g "' I I 

o ...... aa1Jtfoll ~ N "' 0 
N 

Cl> ~ ;;; N 

Sample Date Time G=grab) Bl • Tis:,;ue, A• Alt ) ~ 
.., 

a. 0: a, a, 

::::>-<:: >< Preservation Code X 
4/5/17 

12:30 
Water X X X 

Eastern 

4/5/17 
14·13 

Waler X X X 
Eastern 

4/5117 
15:50 

Water X X X 
Eastern 

415117 
17:20 

Water X X X 
Eastern 

~st America 
.. .. , .. __ w,,, .... 

lo 

,90711 

ro!:fll;;' 
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Job ti 

240-77863-1 
Preservation Codes: 

A - HCL M • Hexane 
B- NaOH N-None 
C • Zn Acetate O-AsNaO2 
D • N11ric Acid P- Na2O4S 
E- NaHSO•t 0 • Na2SO3 
F · MeOH R -Na2S2OJ 
G - Amchlor S - H2SO4 
H - Ascorbic Acid T - TSP Dodecahydrate 
I -Ice U • Acetone 

<II J - DI Water V-MCAA 
Gi K - EDTA W -pH 4.5 
C L-EDA z - 01her (spec,fy) .; 
c 
g Other: 

0 
Gi 
.0 
E 
::, 
z .. 
0 

Special Instructions/Note : I-

ex: 
2 

1 

1 

2 

Nole' Since laboratory accredltal1ons are subJect to change. TeslAmenca Laboralones Inc. places l}'le ownersh,p of method anatyte & accreditation comphance upon out subcontract labOfatorres Th1s sample sh,pnient •S forv-1arded undet chain-of-cuslody If the laboratory d~s not 
currently maIn1a,n accreditation In 1he State of Origin hsled above to, analys1s/1ests/mattik belng analyzed lhe samples must be shipped back to the TestAmerica laboratory or other instructions w,11 be provided Any changes to accredIta1ton status should be brought to TestAmerica 
Labor atones, Inc altention immediately If all requested acc,ed11a1,ons are curren1 to date return the signed Chain of Custody anestlng to sa,d compllcance lo TestAmerica laboratories. Inc 

Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 

Unconfirmed D Retum To Clrent qisposal By Lab qrch1ve For Months 
Deliverable Requested : I, II , Ill, IV, Other (specify) Primary Deliverable Rank: 2 Special Instruc tions/QC Requirements 

Empty Kit Rel inquished by. Date. T,me. Method of Shipmen,: 

Rehnquist1ed by ; 1/_ II- DatWe0/7 Company u.:v rl.,tl~ / £J 017.e 465 
~ompany 

/(.<JO ( p<J r...... .//. /7 1A-S1L 
Rehnqu,shed by- - Datemme Company Ree'i,ved by Oate/nme Company 

Rellnqu1shed by Da1e/T1me Company Received by Date/Time Company 

Custody Seals Intact: icustody Seal No.: Cooler Temperature(s I C and Other Remarks 

1 Yes I No • 123456789101112131415 

P
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TestAmerica Canton 
4101 Shuffel Street NW 

North Canton, OH 44720 

Phone (330) 497-9396 Fax (330) 497-0772 

Client Information (Sub Contract Lab) 
a1e11t Contact. 
Shipping/Receiving 

Company 
TestAmerlca Laboratories. Inc. 

Address 
13715 Rider Trail North, 

City: 
Earth City 

State Zip: 
MO. 63045 

Phooe 
314-298-8566(Tel) 314-298·8757(Fax) 

Email. 

ProJect Name~ 
Grand Haven BLP - CCR Monitoring 

S11e 

Sample Identification • Client ID (lab ID) 

MW-2 (240-77863-2) 

MW-3 (240-77863-3) 

Chain of Custody Record IIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII 

Sampler lab PM Carner Tracking No(s) 
Myers, Madonna 

Phone E-Mail. State of Ongm 

madonna.myers@testamer1ca1nc.com Oh,o 

Accred!lations Required (See note) 

NELAP - V1r91rna: State Program - West Virginia DEP 

Due Dat.e Requested: 

515/2017 Analysis Requested 
TAT Requested (days): 

;;; 
::i "' 
.; ::i 

POn· e> ;; 
'" 0 " ;;; I-

WO# z '0 I-

0 0 ;;; ~ '0 .. z C: '0 

ProJecl n GI 0 " C: 

2::. cii !! ., V> 
24017882 t~ ;:; 0 

d I 
SSOW# 0. 

E c u ~ ~ 

IJl IJl .. (/) Q. :.: ... 
~ i1 

u. !! Cl ii. Q. 
Matrix GI (/) .,,, ;;; ;;; Sample 

~ :i: N "' ::: 
{w•water, e ~ "' Type i.: ~ " S.;soltd. 

a: 0: a: 
Sample (C=co,np, 'O 0 ~ I I 

O•wa.sl•foll ,: "' 0 ;;; "' N 

Sample Date Time G=grab) BT•Tkl.sue, A•"lr} i.: 
., 

" .., .., 
a. 0: en en 

~ >< Preservation Code ~ X 
4/5/17 

14:13 
Eastern 

Water X X X 

4/5/17 
15.50 Water X X X 

Eastern 

Test America 
'' I '·"· 

COCNo, 
240-69070 1 
Page 
Page 1 of 1 
Job#. 

240-77863-1 

Preservation Codes: 

A-HCL M • Hexane 
8-NaOH N · None 
C • Zn Acetate 0-AsNa02 
D • Niu 1c Acid P-Na204S 
E - NaHS0/4 0- Na2S03 
F- MeOH R-Na2S20l 
G-AmchlOf S - H2S04 
H • Ascorbic Acid T -TSP Dodecahyd,ate 
I-Ice U -Acetone 

I!! J - DI Water V-MCAA 
K - EDTA W-pH<l-5 ., 

C l-EDA Z - otner ( specify) ·;;; 

" 8 Other: -0 

ai 
.0 

E 
::J 
z 
~ 
0 Special Instructions/Note: I-

X 
1 

1 

Note Since laboralory accred1tat1ons are subject to change. TestAmenca Laboraiones, Inc places I.he ownership of method, analy,e & accredttauon compllance upon cut subconuact labora1ones, This sample sh1pmen1 fs forwarded under cha1n-or.-custody If the labofatory does rrot 

currentJy matnlain accred1tat1on tn the State or Ongin listed above for analys1s/tests/matr1JC being analyzed. the samples mus1 be shipped back to !he TestAmenca laboratory or other instructions will be provided Any changes to accre(jltatJon s1:atus should be brought to TeslAmerica 

Laboratories, tnc. atter,bon 1mmed1ately. If all requested accred1talions are curren110 dale. return the s,gned Chain of Custody- a1tes11ng 10 said compllcance to TeslAmenca Laboralones. Inc 

Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 

Unconfirmed DRetum To Client Cbisposal By Lab qrch,ve For Months 

Deliverable Requested. I. II, Ill. IV, Olher (specify) Primary Deliverable Rank. 2 Special Instructions/QC Requirements 

Empty Kit Relinquished by: J Date. Time: Method of Shipment 

Relinquished by I~ /j DalWu,7 /6'-r\j CO!n~ rai /lp/~~u# Da'J)m>/· 17 ~6" c7,4- S'i7-
Relinqwshed by - r Date/T1me Company R<!ceoved by Date/Time Campany 

Relinquished by Da1e/Time Company Received by Oale!T1me Company 

Custody Seals Intact. Icuslody Seal No.: Cooler Temperature(s} ··c and Olher Re.marks· 

\ Yes \ No 

123456789101112131415 

P
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Login Sample Receipt Checklist

Client: ERM-North Central Inc Job Number: 240-77863-1

SDG Number: 

Login Number: 77863

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Creation: 04/11/17 10:59 AMList Number: 2

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded. 21.0, 21.0

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

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

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

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Canton

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15• 
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Environmental Resources Management Page_of_ 

Field Form for Low Flow Rate Sampling 
Well ID: 
Site Name & Address: 

Temperature 
Specific 

Dissolved Oxygen pH ORP Water Level Flow Rate 
Time 

("C) 
Conductance 

(mg/L) (S.U.) (mV) 
Turbidity (N.T.U.) 

(ft) =r(µs/cm) 11 
\ f"\l\(\ /,. ,-:)I~ ~ a,7 0,7 l. ~ .('\ ..,} -\1.\5 ,4., "- 1.J. en~ 7l.3CO 
\ l) 1.1.c= In,\() ~, .:::t' t,, I") __., \ 4.. . I<I. - \ l11 1 , :\ ... ,~ L.I,~ ' · () ,,.

,-,.,~<:> ,,.. .._l\"":i. '2_ :).~\ <"\ In°' ~. '.::)1' -Is•~.u ........,,,,.,. D ,a1;' J,.,..i~ !

'~.i::::.--. r,. . A<:::- _"2. :t-1-'- r\.c;d a,,... ,:) - \71 .::>., / ~ u .~, u.~.. r, 
\ 1~ ,c Q':\ :-z. .:)1.! ·~ C\ •. c::;.r, 4. ~~ - \fr. .\., I/ \. ~ ', T} • < ,$()
\ \(' ~ ~ . ~~ .'2. . :)~" ('\ • JjQ ~-II~ - 1c;3,\ (_) . t) \ l..\ I() f ).~() 
\\ \t\ c;-~q - -,..,':::i~;s, '. ~<.. "1..l.Ho - \4:-, .J n u'- Q .c. t. o.~, c-.-- - ' 

----- -------··-------
.,_ _________ 

---------------------"------- --------. 
Limits 

±3% 
±3% 

±10% when greater than 
±0.1 ±10 mV 

±10% (when above 5 <0.5 Umin= 
(Low Mercury) 0.5 mg/L NTU)T 0.13 gal/min 

Comments 
(i.e., odor, color, etc) 

--------------· 

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= rr r2 h 

- Attempt to achieve drawdown < 0.3 feet. 

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



Environmental Resources Management Page_of_ 

Field Form for Low Flow Rate Sampling 
Well ID: 
Site Name & Address: Grand Haven Board of Light and Power 

JB Sims Generating Station Date·~ 
Sampler Name: 1231 N 3rd Street, Grand Weather; 

Client: GHBLP 

Pump Type: --,--------,------ Temperature/Bar. Pressure IJ"· ,J 
Meter Type (s): ..;..;:.:....:.~..,..::..;.;.,~,;..::..:...:...:c......._ Start Time of Purging: 
Top of Casing Elevation (feet): --.......f--#,.-,,:.....1,..._......____ Well Material: ..,,P.,,.v_c_____ 
Initial Water Level (feet below TOC): ___,..._--=-+-=--.---- Well Diameter:_2-.:::":--.,.-::-----

Groundwater Elevation/SWL (feet): --=====;:~::::~:====== Length of Water Column (feet): §·., ~~~ 
Well Depth (feet below TOC): Calculated Well Volume* (liters or ~:---~-~-~-=~----
Screened Interval (feet below TOC): ---..u..i-,-£-"'-"'---- Well Volume Discharged (liters or a : ----1-......_,...____3Depth Pump Intake Set At (feet below TOC): 
Well Inspection: Clearly Labeled ..crL-N_; Concrete Pad lntactQ_N_; Lock Functional __N_; Pro-cover in good condition ~ N ; Casing in ~ood c,1>ndit1on _qr_N_ 
Calibration: Time; \ 020 ; pH 4 Standard 4---; pH 7 Standard J__; pH 10 Standard ....liL_; Conductivity Std \, L./ JJ DO !Od':f. 
Note: TOC = Top of Casing 

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 = TT r2 h 

Temperature 
Specific 

Dissolved Oxygen pH ORP Water Level Flow Rate 
CommentsTime Conductance

("C) (mg/L) (S.U.) (mV) 
Turbidity (N.T.U.) 

(ft) (liter/min or 
(i.e., odor, color, etc)(µs/cm) aallon/minl 

\f,U~ a.. 7 I ~,S~~ u ••.1, 1...1...,"1.Q -n11 ·"' '- \l\tll.\ \ l,_ I ' (J C\ ':.LO 0
\,\lQ <l.'"'rS ,...... "'~ \ ,.., . uq CJ::;,, _ ,,, ~w .:..... ."\ 0 ,, ',,;~ 01,7,rlfl
\, ·""".l 4':-i~ ~ -S-1'-\'-\ I'\• L 'ti q;i,~ -'\7() , (\ ~.~ Q I <<" d~~LU 
I ..~~ ")( ~ -,,, ~ '~ 7· ('). ~ q' f ., t,f' -11 9 '? ;\ ~ l.1 I T T. 71 0 , "1.r,t) 

\41\~- 4 --,. r--.,1111 r"I ") "n. -:l 
i:,I' .:\ ~-?~"'- -\.::t .Lf ~ '> .l.r J r ,. e, (\.J,rir)

\4i I) 4(' u u, '4'7 ~-·U('-1 7 <t~-.,11 1/,Q,f\ 2... I: ) ·~ , . I ii ...,,(\ n 
14 1·3 ~:7'i< .5 '() ,• --~ A."{ il <(_ • -u -If, II .ll '2 ' ..!., ,"-,, . I I , lL <_" (\. ') ~("\(\- - .. 

-------------- ------- ---------- -------~----- ~--------·'--------: --------
Limits 

±3% 
±3% 

±10% when greater than 
±0.1 ±10 mV 

±10% (when above 5 <0.5 L/min = 
(Low Mercury) 0.5 mg/L NTU)' 0 .13 gal/min 

i,----------------

- 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 1O 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: J\J-.\J - ()~ Project#: 05qi ::)5 7 
Site Name & Address: Grand HavenB!ard of Light and Power Client: GHBLP 

JB Sims Generating Station Date: ~i.\t"'r'c.:;a''-..,......,.,V,..1,----
Sampler Name: 1231 N 3rd Street, Grand Weather: 

1
~~ 

Pump Type: -'-:--':':'-":~~..,,...,,..,.._-,----=-- Temperature/Bar. Pressure I..\ ~i %-ro 
Meter Type (s): _;_.,;;..C...:...-'::::--'ii:::F--::='--'i::'-"-;:_;_- Start Time of Purging: ·- ~ -
Top of Casing Elevation (feet): ----'l""!a~...!..,::..l'"'--- Well Material: -=p""v""c~..,._.___ 
Initial Water Level (feet below TOC): ----,A-==-=--¾-'~--- Well Diameter: ....,2=".....,..,,.,,....____ 

Groundwater Elevation/SWL (feet): , . · Length of Water Column (feet): _J-f-1-:1.=,H!,<3":----
Well Depth (feet below TOC): ~ Calculated Well Volume* (liters or~ ] .. 1.J I 
Screened Interval (feet below TOC): ::l- Well Volume Discharged (liters o~:-'-<Ji...,,i.;S:11--____ 
Depth Pump Intake Set At (feet b~w TOC): 

Well Inspection: Clearly Labeled ~~N_; Concrete Pad Intact ~ N_; Lock Functional N_; Pr~-cover in good condition _fu__N_; Casing in good C<;Jpdition _Q_N_ 
Calibration: Time; \Q20 ; pH 4 Standard -=t----: pH 7 Standard :J__; pH 1 0 Standard --i-L.: Conductivity Std~; DO ) 6~ ·:::, • 
Note: TOC = Top of Casing 

Temperature 
Specific 

Dissolved Oxygen pH ORP Water Level Flow Rate 
CommentsTime Conductance

("C) 
(µs/cm) 

(mg/L) (S.U.) (mV) 
Turbidity (N.T.U.) 

(ft) (liter/min or 
(i.e., odor, color, etc) aallon/minlLi- l{li:""' ...._...._ .~ ~-

:~ :;,i,::i.i~.... 
X C"i~ 

it:::.~.s C-1 I (1 \.\ 7, "\ln:l n , 1.1. l .7~ - ,.. ) \.\,"1.C:: \ ' -Y~ (\ "),(Y),·,~... q. ":l,.":c;. -,. ?. I '1 fl\ . L.J 7 
7 '" - --J, I lloj,, ,~{) ,-~ '-" < "~ ..,,l"I!'\\:::i. ~ , ~ .2..,\ -,,~,~ 

"· t.(. -i. t"i< - 1. ,,<::' -z. • I.I .J. I• • l ''7 C\ ,'.>.rm
<:_-.I. I() l .. I t"I -,.~l~ t') • ~.:) '-7 St1 - ..., "4 . I~ \ , l l .(;: " 21l111 i:u ~ ., ,4--"J 7,IQ~ ()Q-,~ ..... . I '1 - \.., ~ ~ .iR ,~ l.i.t"" fl , LJ I\t\

I\" ,_,.- ~ ,:;, ."'., .._,., u.0 -("i~<l "'i~\~ _11,i::,a .'<. • Q,,C ,~ ,u·, tr.,.nu 

-------------- ------- ---------- i------1------ -------- ------- --------. 
Limits 

±3% 
±3% 

±10% when greater than 
±0.1 ±10 mV 

±10% (when above 5 <0 .5 Umin= 
(Low Mercury) 0.5 mg/L NTU)T 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= TT r2 h 

i... ______________ 

- 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 

TAIi 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: -----------------------------------------------------------------
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Field Form for Low Flow Rate Sampling 
Well ID: M W-c\.\ 
Site Name & Address: 

Sampler Name: C orn~ f , /\k1 
Date: 

Weather:=:~::::::===== 
Pump Type: Peristaltic Temperature/Bar. Pressure--1:~~-+---'-'-.l...!...:..-'-
Meter Type (s): YSI 556MPS/Hach 2100P Start Time of Purging:-:-'-><;--.......=~~-
Top of Casing Elevation (feet): \ D.) ,S::C\ ' Well Material: '"7s::"te:.::.e:.._I....:o:.:..,r~T::....__ 
Initial Water Level (feet below TOC): \ \ ,Q(,)' Well Diameter:-:1=-"~-=--..._,,,.,.___ 
Groundwater Elevation/SWL (feet): ~ al. . S:9 \ Length of Water Column (feet): ?tj~O 
Well Depth (feet below TOC): \$ ,CC)• Calculated Well Volume• (liters orQ :-'L'-'-+-"~'-=~ ----
Screened Interval (feet below TOC): \ O - \ 5' Well Volume Discharged (liters or@J, _-'--".....S:._____ 
Depth Pump Intake Set At (feet below TOC): r."I \ 1-\' -.. ,.. ( 
Well Inspection: Clearly Labeled @__N_; Concrete Pad lntact\_,Y.::!_ N_; Lock Functional (YLN_; Pro-cover in good condition _lYi.l_N_; Casing in good cond ition J)._N_ 
Calibration: Time; \Q).D ; pH 4 Standard :1 ; pH 7 Standard :J ; pH 10 Standard \(;) ; Conductivity Std \,41~ ; DO \00'1, 
Note: TOC = Top of Casing 

Time 
Temperature 

(OC) 

Specific 
Conductance 

(µs/cm) 

Dissolved Oxygen 
(mg/L) 

pH 
(S.U.) 

ORP 
(mV) 

Turbidity (N.T.U.) 
Water Level 

(ft) 

Flow Rate 

~?oin:<!{
on/min 

(),d.0() 

Comments 
(i.e. , odor, color, etc) 

I I~'*'~ 7 .7~ Y.'-n-l r) ,C. ,I\ ..;..,4.J - 11:::i.1~ c:,1. ,c;l.l 
\ . C) ~ 

",4.<,
\+-0~ .., . t~i I. .• <6' r'\. LI, ...,. . 'l.C\ - tt\<l ,l, \ \ LJ l. 0, --vl f\ 
\ '=t- () i::;- -,.l., \.- .~u'-1 I"\ • "'2. ~-~~ - , \f 4 ('\ ,,.~ \\ l.J S' () , ..... "O 
\+\() -, . l. ::1. 1-1 • .::. \ li, ("\ ~ \ <t... ..::>o - 1\4,Q n ~;:l \' . J.t-~ "I . ::\r\ C)
\"':\l:={ I < (n 11.~~ ',.. o .~~ ,:/_ • \I. -\11 • . <l ('\ ~b " u9: J, ..J oc 
l ~')_{) -, -~-, L-L~\..\~ l"I .~LI <1_ \(\- -I~'.:) . I a.°"'~ ,, il~ <'\,--:,()(') 

-----
Limits 

--------
±3% 

(Low Mercury) 

-------
±3% 

..,.. _____ ____ , 

±10% when greater than 
0.5 mg/L 

~----
±0.1 

-------
±10 mV 

---------
±10% (when above 5 

NTU)' 

------~---------
<0.5 Umin= 
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= rr r2 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 turbid ity has stabilized above 20 NTU , a filtered metals (dissolved) sample will also be collected. 
Comments: 5A. I'-\ D\~ --\- g ~t r I '-::l ;::;) r..) 
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Grand Haven Board of Light and Power Project No. 1775416B 
JB Sims Power Generation Plant 
2017 Annual Groundwater Monitoring & Corrective 
Action Report 

APPENDIX A-3 
THIRD BACKGROUND SAMPLING EVENT 

ANALYTICAL REPORTS & FIELD DATA FORMS 

p:\mc\grand haven blp\200 reports\2017 annual report\final rp- ghblp 2017 annual report.docx 
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Review your project 
results through 

Totd-Access 

Have a Question? 

~
k 

The 
Ex ert 

Visit us at: 
www.testa merica inc.com 

Test America • 
THE LEADER IN ENVIRONMENTAL TESTING 

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 
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10 

11 

12 
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14 
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Authorized for release by: 
5/24/2017 7:48:55 PM 
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Client: ERM-North Central Inc TestAmerica Job ID: 240-78636-1 
Project/Site: Grand Haven BLP - CCR Monitoring 
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Definitions/Glossary
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Qualifiers

Metals

Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

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 Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

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

Abbreviation

%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

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

-------------• 

Page 3 of 31 5/24/2017 



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

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 1.7º 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.
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Method Summary
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method Method Description LaboratoryProtocol

SW8466010C Metals (ICP) TAL CAN

SW8466020A Metals (ICP/MS) TAL CAN

SW8467470A Mercury (CVAA) TAL CAN

SW8469056A Anions, Ion Chromatography TAL CAN

SMSM 2540C Solids, Total Dissolved (TDS) TAL CAN

SW8469315 Radium-226 (GFPC) TAL SL

SW8469320 Radium-228 (GFPC) TAL SL

TAL-STLRa226_Ra228 Combined Radium-226 and Radium-228 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
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

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 MW-4 Water 04/24/17 16:03 04/26/17 09:30
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Detection Summary
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-78636-1

Boron

RL

1000 ug/L

MDL

41

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

567000 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1200000 6010C

Antimony 0.0020 mg/L0.00027 Total 

Recoverable

10.00084 J 6020A

Arsenic 0.0050 mg/L0.00035 Total 

Recoverable

10.00075 J 6020A

Barium 0.0050 mg/L0.00052 Total 

Recoverable

10.22 6020A

Cobalt 0.0010 mg/L0.00013 Total 

Recoverable

10.00038 J 6020A

Chromium 0.0020 mg/L0.00026 Total 

Recoverable

10.00041 J 6020A

Molybdenum 0.010 mg/L0.00051 Total 

Recoverable

10.0022 J 6020A

Lead 0.0010 mg/L0.00016 Total 

Recoverable

10.00059 J 6020A

Selenium 0.0050 mg/L0.00048 Total 

Recoverable

10.0011 J 6020A

Lithium 0.0080 mg/L0.00016 Total 

Recoverable

11.5 B 6020A

Chloride 5.0 mg/L2.0 Total/NA5150 9056A

Fluoride 0.25 mg/L0.045 Total/NA512 9056A

Sulfate 5.0 mg/L0.65 Total/NA5540 9056A

Total Dissolved Solids 20 mg/L16 Total/NA11900 SM 2540C

Client Sample ID: MW-2 Lab Sample ID: 240-78636-2

Boron

RL

4000 ug/L

MDL

160

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

20110000 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1200000 6010C

Antimony 0.0020 mg/L0.00027 Total 

Recoverable

10.00060 J 6020A

Arsenic 0.0050 mg/L0.00035 Total 

Recoverable

10.0059 6020A

Barium 0.0050 mg/L0.00052 Total 

Recoverable

10.47 6020A

Cobalt 0.0010 mg/L0.00013 Total 

Recoverable

10.0074 6020A

Chromium 0.0020 mg/L0.00026 Total 

Recoverable

10.043 6020A

Molybdenum 0.010 mg/L0.00051 Total 

Recoverable

10.012 6020A

Lead 0.0010 mg/L0.00016 Total 

Recoverable

10.0026 6020A

Selenium 0.0050 mg/L0.00048 Total 

Recoverable

10.0022 J 6020A

Lithium 0.0080 mg/L0.00016 Total 

Recoverable

11.6 B 6020A

Chloride 20 mg/L8.1 Total/NA20130 9056A

Fluoride 1.0 mg/L0.18 Total/NA2011 9056A

Total Dissolved Solids 40 mg/L31 Total/NA12000 SM 2540C

TestAmerica Canton

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 Lab Sample ID: 240-78636-3

Boron

RL

200 ug/L

MDL

8.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

15600 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1600000 6010C

Antimony 0.0020 mg/L0.00027 Total 

Recoverable

10.00041 J 6020A

Arsenic 0.0050 mg/L0.00035 Total 

Recoverable

10.0017 J 6020A

Barium 0.0050 mg/L0.00052 Total 

Recoverable

10.25 6020A

Cobalt 0.0010 mg/L0.00013 Total 

Recoverable

10.00080 J 6020A

Chromium 0.0020 mg/L0.00026 Total 

Recoverable

10.0014 J 6020A

Molybdenum 0.010 mg/L0.00051 Total 

Recoverable

10.0076 J 6020A

Lead 0.0010 mg/L0.00016 Total 

Recoverable

10.00026 J 6020A

Selenium 0.0050 mg/L0.00048 Total 

Recoverable

10.0013 J 6020A

Lithium 0.0080 mg/L0.00016 Total 

Recoverable

10.081 B 6020A

Chloride 20 mg/L8.1 Total/NA20450 9056A

Fluoride 1.0 mg/L0.18 Total/NA201.3 9056A

Sulfate 20 mg/L2.6 Total/NA201200 9056A

Total Dissolved Solids 50 mg/L39 Total/NA13900 SM 2540C

Client Sample ID: MW-4 Lab Sample ID: 240-78636-4

Boron

RL

200 ug/L

MDL

8.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

13800 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1500000 6010C

Arsenic 0.0050 mg/L0.00035 Total 

Recoverable

10.0012 J 6020A

Barium 0.0050 mg/L0.00052 Total 

Recoverable

10.14 6020A

Cobalt 0.0010 mg/L0.00013 Total 

Recoverable

10.00039 J 6020A

Chromium 0.0020 mg/L0.00026 Total 

Recoverable

10.0021 6020A

Molybdenum 0.010 mg/L0.00051 Total 

Recoverable

10.0017 J 6020A

Lead 0.0010 mg/L0.00016 Total 

Recoverable

10.00019 J 6020A

Selenium 0.0050 mg/L0.00048 Total 

Recoverable

10.00065 J 6020A

Lithium 0.0080 mg/L0.00016 Total 

Recoverable

10.058 B 6020A

Chloride 10 mg/L4.1 Total/NA10350 9056A

Fluoride 0.50 mg/L0.090 Total/NA101.0 9056A

Sulfate 10 mg/L1.3 Total/NA10830 9056A

Total Dissolved Solids 40 mg/L31 Total/NA12500 SM 2540C

TestAmerica Canton

This Detection Summary does not include radiochemical test results.
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Client Sample Results
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-78636-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 04/24/17 11:55

Date Received: 04/26/17 09:30

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

Boron 67000 1000 41 ug/L 04/28/17 14:00 05/01/17 15:39 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 04/28/17 14:00 05/01/17 14:18 1Calcium 200000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.00084 J 0.0020 0.00027 mg/L 04/28/17 14:00 05/01/17 14:21 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00035 mg/L 04/28/17 14:00 05/01/17 14:21 1Arsenic 0.00075 J

0.0050 0.00052 mg/L 04/28/17 14:00 05/01/17 14:21 1Barium 0.22

0.0010 0.00040 mg/L 04/28/17 14:00 05/01/17 14:21 1Beryllium 0.0010 U

0.0010 0.00031 mg/L 04/28/17 14:00 05/01/17 14:21 1Cadmium 0.0010 U

0.0010 0.00013 mg/L 04/28/17 14:00 05/01/17 14:21 1Cobalt 0.00038 J

0.0020 0.00026 mg/L 04/28/17 14:00 05/01/17 14:21 1Chromium 0.00041 J

0.010 0.00051 mg/L 04/28/17 14:00 05/01/17 14:21 1Molybdenum 0.0022 J

0.0010 0.00016 mg/L 04/28/17 14:00 05/01/17 14:21 1Lead 0.00059 J

0.0050 0.00048 mg/L 04/28/17 14:00 05/01/17 14:21 1Selenium 0.0011 J

0.0010 0.00028 mg/L 04/28/17 14:00 05/01/17 14:21 1Thallium 0.0010 U

0.0080 0.00016 mg/L 04/28/17 14:00 05/01/17 14:21 1Lithium 1.5 B

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 04/27/17 11:00 04/27/17 15:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 150 5.0 2.0 mg/L 04/30/17 04:13 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.25 0.045 mg/L 04/30/17 04:13 5Fluoride 12

5.0 0.65 mg/L 04/30/17 04:13 5Sulfate 540

20 16 mg/L 04/28/17 11:43 1Total Dissolved Solids 1900

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.0434 U

(2σ+/-)

0.0587

(2σ+/-)

105/23/17 08:5404/28/17 11:14pCi/L0.09851.00

RL MDC

0.0586

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/28/17 11:14 05/23/17 08:54 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.3

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.303 U

(2σ+/-)

0.252

(2σ+/-)

105/12/17 11:0904/28/17 10:55pCi/L0.4001.00

RL MDC

0.251

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/28/17 10:55 05/12/17 11:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.3

Y Carrier 40 - 110 04/28/17 10:55 05/12/17 11:09 184.5
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Client Sample Results
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-78636-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 04/24/17 11:55

Date Received: 04/26/17 09:30

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

Analyte

Combined Radium 226 

+ 228

0.346 U

(2σ+/-)

0.259

(2σ+/-)

105/24/17 16:26pCi/L0.4005.00

RL MDC

0.258

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

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

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-78636-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 04/24/17 13:28

Date Received: 04/26/17 09:30

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

Boron 110000 4000 160 ug/L 04/28/17 14:00 05/01/17 15:44 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 04/28/17 14:00 05/01/17 14:22 1Calcium 200000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.00060 J 0.0020 0.00027 mg/L 04/28/17 14:00 05/01/17 14:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00035 mg/L 04/28/17 14:00 05/01/17 14:25 1Arsenic 0.0059

0.0050 0.00052 mg/L 04/28/17 14:00 05/01/17 14:25 1Barium 0.47

0.0010 0.00040 mg/L 04/28/17 14:00 05/01/17 14:25 1Beryllium 0.0010 U

0.0010 0.00031 mg/L 04/28/17 14:00 05/01/17 14:25 1Cadmium 0.0010 U

0.0010 0.00013 mg/L 04/28/17 14:00 05/01/17 14:25 1Cobalt 0.0074

0.0020 0.00026 mg/L 04/28/17 14:00 05/01/17 14:25 1Chromium 0.043

0.010 0.00051 mg/L 04/28/17 14:00 05/01/17 14:25 1Molybdenum 0.012

0.0010 0.00016 mg/L 04/28/17 14:00 05/01/17 14:25 1Lead 0.0026

0.0050 0.00048 mg/L 04/28/17 14:00 05/01/17 14:25 1Selenium 0.0022 J

0.0010 0.00028 mg/L 04/28/17 14:00 05/01/17 14:25 1Thallium 0.0010 U

0.0080 0.00016 mg/L 04/28/17 14:00 05/01/17 14:25 1Lithium 1.6 B

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 04/27/17 11:00 04/27/17 15:34 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 130 20 8.1 mg/L 05/02/17 18:57 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.18 mg/L 05/02/17 18:57 20Fluoride 11

20 2.6 mg/L 05/02/17 18:57 20Sulfate 20 U

40 31 mg/L 04/28/17 11:43 1Total Dissolved Solids 2000

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.521

(2σ+/-)

0.164

(2σ+/-)

105/23/17 08:5404/28/17 11:14pCi/L0.1321.00

RL MDC

0.157

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/28/17 11:14 05/23/17 08:54 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

84.4

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.494 U

(2σ+/-)

0.349

(2σ+/-)

105/12/17 11:1004/28/17 10:55pCi/L0.5381.00

RL MDC

0.346

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/28/17 10:55 05/12/17 11:10 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

84.4

Y Carrier 40 - 110 04/28/17 10:55 05/12/17 11:10 183.4
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Client Sample Results
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-78636-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 04/24/17 13:28

Date Received: 04/26/17 09:30

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

Analyte

Combined Radium 

226 + 228

1.02

(2σ+/-)

0.386

(2σ+/-)

105/24/17 16:26pCi/L0.5385.00

RL MDC

0.380

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-78636-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 04/24/17 14:55

Date Received: 04/26/17 09:30

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

Boron 5600 200 8.1 ug/L 04/28/17 14:00 05/01/17 14:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 04/28/17 14:00 05/01/17 14:27 1Calcium 600000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.00041 J 0.0020 0.00027 mg/L 04/28/17 14:00 05/01/17 14:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00035 mg/L 04/28/17 14:00 05/01/17 14:30 1Arsenic 0.0017 J

0.0050 0.00052 mg/L 04/28/17 14:00 05/01/17 14:30 1Barium 0.25

0.0010 0.00040 mg/L 04/28/17 14:00 05/01/17 14:30 1Beryllium 0.0010 U

0.0010 0.00031 mg/L 04/28/17 14:00 05/01/17 14:30 1Cadmium 0.0010 U

0.0010 0.00013 mg/L 04/28/17 14:00 05/01/17 14:30 1Cobalt 0.00080 J

0.0020 0.00026 mg/L 04/28/17 14:00 05/01/17 14:30 1Chromium 0.0014 J

0.010 0.00051 mg/L 04/28/17 14:00 05/01/17 14:30 1Molybdenum 0.0076 J

0.0010 0.00016 mg/L 04/28/17 14:00 05/01/17 14:30 1Lead 0.00026 J

0.0050 0.00048 mg/L 04/28/17 14:00 05/01/17 14:30 1Selenium 0.0013 J

0.0010 0.00028 mg/L 04/28/17 14:00 05/01/17 14:30 1Thallium 0.0010 U

0.0080 0.00016 mg/L 04/28/17 14:00 05/01/17 14:30 1Lithium 0.081 B

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 04/27/17 11:00 04/27/17 15:36 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 450 20 8.1 mg/L 04/30/17 04:54 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.18 mg/L 04/30/17 04:54 20Fluoride 1.3

20 2.6 mg/L 04/30/17 04:54 20Sulfate 1200

50 39 mg/L 04/28/17 11:43 1Total Dissolved Solids 3900

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.205

(2σ+/-)

0.0880

(2σ+/-)

105/23/17 08:5404/28/17 11:14pCi/L0.09061.00

RL MDC

0.0861

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/28/17 11:14 05/23/17 08:54 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.4

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 -0.0150 U

(2σ+/-)

0.213

(2σ+/-)

105/12/17 11:1004/28/17 10:55pCi/L0.3861.00

RL MDC

0.213

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/28/17 10:55 05/12/17 11:10 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.4

Y Carrier 40 - 110 04/28/17 10:55 05/12/17 11:10 181.1
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Client Sample Results
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-78636-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 04/24/17 14:55

Date Received: 04/26/17 09:30

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

Analyte

Combined Radium 226 

+ 228

0.190 U

(2σ+/-)

0.231

(2σ+/-)

105/24/17 16:26pCi/L0.3865.00

RL MDC

0.230

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-78636-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 04/24/17 16:03

Date Received: 04/26/17 09:30

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

Boron 3800 200 8.1 ug/L 04/28/17 14:00 05/01/17 14:31 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 04/28/17 14:00 05/01/17 14:31 1Calcium 500000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00027 mg/L 04/28/17 14:00 05/01/17 14:34 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00035 mg/L 04/28/17 14:00 05/01/17 14:34 1Arsenic 0.0012 J

0.0050 0.00052 mg/L 04/28/17 14:00 05/01/17 14:34 1Barium 0.14

0.0010 0.00040 mg/L 04/28/17 14:00 05/01/17 14:34 1Beryllium 0.0010 U

0.0010 0.00031 mg/L 04/28/17 14:00 05/01/17 14:34 1Cadmium 0.0010 U

0.0010 0.00013 mg/L 04/28/17 14:00 05/01/17 14:34 1Cobalt 0.00039 J

0.0020 0.00026 mg/L 04/28/17 14:00 05/01/17 14:34 1Chromium 0.0021

0.010 0.00051 mg/L 04/28/17 14:00 05/01/17 14:34 1Molybdenum 0.0017 J

0.0010 0.00016 mg/L 04/28/17 14:00 05/01/17 14:34 1Lead 0.00019 J

0.0050 0.00048 mg/L 04/28/17 14:00 05/01/17 14:34 1Selenium 0.00065 J

0.0010 0.00028 mg/L 04/28/17 14:00 05/01/17 14:34 1Thallium 0.0010 U

0.0080 0.00016 mg/L 04/28/17 14:00 05/01/17 14:34 1Lithium 0.058 B

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 04/27/17 11:00 04/27/17 15:38 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 350 10 4.1 mg/L 04/30/17 05:15 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.090 mg/L 04/30/17 05:15 10Fluoride 1.0

10 1.3 mg/L 04/30/17 05:15 10Sulfate 830

40 31 mg/L 04/28/17 11:43 1Total Dissolved Solids 2500

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.124

(2σ+/-)

0.0808

(2σ+/-)

105/23/17 08:5404/28/17 11:14pCi/L0.1071.00

RL MDC

0.0801

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/28/17 11:14 05/23/17 08:54 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

83.5

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.289 U

(2σ+/-)

0.257

(2σ+/-)

105/12/17 11:1004/28/17 10:55pCi/L0.4091.00

RL MDC

0.255

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

04/28/17 10:55 05/12/17 11:10 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

83.5

Y Carrier 40 - 110 04/28/17 10:55 05/12/17 11:10 181.1
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Client Sample Results
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-78636-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 04/24/17 16:03

Date Received: 04/26/17 09:30

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

Analyte

Combined Radium 

226 + 228

0.413

(2σ+/-)

0.269

(2σ+/-)

105/24/17 16:26pCi/L0.4095.00

RL MDC

0.268

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Tracer/Carrier Summary
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9315 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba

90.3240-78636-1

Percent Yield (Acceptance Limits)

MW-1

84.4240-78636-2 MW-2

94.4240-78636-3 MW-3

83.5240-78636-4 MW-4

89.1LCS 160-306174/2-A Lab Control Sample

89.4LCSD 160-306174/3-A Lab Control Sample Dup

90.9MB 160-306174/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: 9320 - Radium-228 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110) (40-110)

Ba Y

90.3 84.5240-78636-1

Percent Yield (Acceptance Limits)

MW-1

84.4 83.4240-78636-2 MW-2

94.4 81.1240-78636-3 MW-3

83.5 81.1240-78636-4 MW-4

89.1 84.1LCS 160-306173/2-A Lab Control Sample

89.4 81.5LCSD 160-306173/3-A Lab Control Sample Dup

90.9 88.6MB 160-306173/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Y = Y Carrier
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QC Sample Results
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 6010C - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 240-276687/1-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 277057 Prep Batch: 276687

RL MDL

Boron 200 U 200 8.1 ug/L 04/28/17 14:00 05/01/17 11:48 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

5000 U 7105000 ug/L 04/28/17 14:00 05/01/17 11:48 1Calcium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-276687/2-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 277057 Prep Batch: 276687

Boron 1000 1010 ug/L 101 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Calcium 50000 50800 ug/L 102 80 - 120

Method: 6020A - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 240-276687/1-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 277066 Prep Batch: 276687

RL MDL

Antimony 0.0020 U 0.0020 0.00027 mg/L 04/28/17 14:00 05/01/17 13:39 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0050 U 0.000350.0050 mg/L 04/28/17 14:00 05/01/17 13:39 1Arsenic

0.0050 U 0.000520.0050 mg/L 04/28/17 14:00 05/01/17 13:39 1Barium

0.0010 U 0.000400.0010 mg/L 04/28/17 14:00 05/01/17 13:39 1Beryllium

0.0010 U 0.000310.0010 mg/L 04/28/17 14:00 05/01/17 13:39 1Cadmium

0.0010 U 0.000130.0010 mg/L 04/28/17 14:00 05/01/17 13:39 1Cobalt

0.0020 U 0.000260.0020 mg/L 04/28/17 14:00 05/01/17 13:39 1Chromium

0.010 U 0.000510.010 mg/L 04/28/17 14:00 05/01/17 13:39 1Molybdenum

0.0010 U 0.000160.0010 mg/L 04/28/17 14:00 05/01/17 13:39 1Lead

0.0050 U 0.000480.0050 mg/L 04/28/17 14:00 05/01/17 13:39 1Selenium

0.0010 U 0.000280.0010 mg/L 04/28/17 14:00 05/01/17 13:39 1Thallium

0.000334 J 0.000160.0080 mg/L 04/28/17 14:00 05/01/17 13:39 1Lithium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-276687/3-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 277066 Prep Batch: 276687

Antimony 0.100 0.0835 mg/L 84 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

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

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 7470A - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 240-276504/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 276599 Prep Batch: 276504

RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 04/27/17 11:00 04/27/17 15:17 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-276504/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 276599 Prep Batch: 276504

Mercury 0.00500 0.00469 mg/L 94 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: MW-1Lab Sample ID: 240-78636-1 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 276599 Prep Batch: 276504

Mercury 0.00020 U 0.00100 0.00107 mg/L 107 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: MW-1Lab Sample ID: 240-78636-1 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 276599 Prep Batch: 276504

Mercury 0.00020 U 0.00100 0.000929 mg/L 93 80 - 120 14 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: 9056A - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 240-276583/27

Matrix: Water Prep Type: Total/NA

Analysis Batch: 276583

RL MDL

Chloride 1.0 U 1.0 0.41 mg/L 04/30/17 02:30 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.050 U 0.00900.050 mg/L 04/30/17 02:30 1Fluoride

1.0 U 0.131.0 mg/L 04/30/17 02:30 1Sulfate

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-276583/28

Matrix: Water Prep Type: Total/NA

Analysis Batch: 276583

Chloride 50.0 48.5 mg/L 97 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Fluoride 2.50 2.50 mg/L 100 90 - 110

Sulfate 50.0 48.6 mg/L 97 90 - 110
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QC Sample Results
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

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

Client Sample ID: Method BlankLab Sample ID: MB 240-276723/1

Matrix: Water Prep Type: Total/NA

Analysis Batch: 276723

RL MDL

Total Dissolved Solids 10 U 10 7.8 mg/L 04/28/17 11:43 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-276723/2

Matrix: Water Prep Type: Total/NA

Analysis Batch: 276723

Total Dissolved Solids 208 210 mg/L 101 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: MW-1Lab Sample ID: 240-78636-1 DU

Matrix: Water Prep Type: Total/NA

Analysis Batch: 276723

Total Dissolved Solids 1900 1880 mg/L 2 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 9315 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-306174/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 309863 Prep Batch: 306174

Radium-226

Analyte

U 105/23/17 08:5304/28/17 11:14pCi/L0.104

MDC

1.00

RL

0.05190.0519

(2σ+/-) (2σ+/-)

MB

0.006452

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 04/28/17 11:14 05/23/17 08:53 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

90.9

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-306174/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 309863 Prep Batch: 306174

Radium-226

Analyte

137-68859.61511.4 1.01 1.00 0.0848

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

89.1

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-306174/3-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 309863 Prep Batch: 306174

Radium-226

Analyte

10.12137-68879.86111.4 1.04 1.00 0.0938

RL MDC(2σ+/-)

LCSD LCSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER
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QC Sample Results
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

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

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-306174/3-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 309863 Prep Batch: 306174

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

89.4

LCSD

Method: 9320 - Radium-228 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-306173/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 308397 Prep Batch: 306173

Radium-228

Analyte

U 105/12/17 11:0904/28/17 10:55pCi/L0.379

MDC

1.00

RL

0.2030.202

(2σ+/-) (2σ+/-)

MB

-0.09896

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 04/28/17 10:55 05/12/17 11:09 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

90.9

MB MB

04/28/17 10:55 05/12/17 11:09 1Y Carrier 88.6 40 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-306173/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 308397 Prep Batch: 306173

Radium-228

Analyte

140-5612116.2613.5 1.73 1.00 0.401

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

89.1

LCS

Y Carrier 84.1 40 - 110

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-306173/3-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 308397 Prep Batch: 306173

Radium-228

Analyte

10.27140-5612817.2113.5 1.83 1.00 0.446

RL MDC(2σ+/-)

LCSD LCSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

89.4

LCSD

Y Carrier 81.5 40 - 110
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QC Association Summary
TestAmerica Job ID: 240-78636-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Metals

Prep Batch: 276504

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A240-78636-1 MW-1 Total/NA

Water 7470A240-78636-2 MW-2 Total/NA

Water 7470A240-78636-3 MW-3 Total/NA

Water 7470A240-78636-4 MW-4 Total/NA

Water 7470AMB 240-276504/1-A Method Blank Total/NA

Water 7470ALCS 240-276504/2-A Lab Control Sample Total/NA

Water 7470A240-78636-1 MS MW-1 Total/NA

Water 7470A240-78636-1 MSD MW-1 Total/NA

Analysis Batch: 276599

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A 276504240-78636-1 MW-1 Total/NA

Water 7470A 276504240-78636-2 MW-2 Total/NA

Water 7470A 276504240-78636-3 MW-3 Total/NA

Water 7470A 276504240-78636-4 MW-4 Total/NA

Water 7470A 276504MB 240-276504/1-A Method Blank Total/NA

Water 7470A 276504LCS 240-276504/2-A Lab Control Sample Total/NA

Water 7470A 276504240-78636-1 MS MW-1 Total/NA

Water 7470A 276504240-78636-1 MSD MW-1 Total/NA

Prep Batch: 276687

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A240-78636-1 MW-1 Total Recoverable

Water 3005A240-78636-2 MW-2 Total Recoverable

Water 3005A240-78636-3 MW-3 Total Recoverable

Water 3005A240-78636-4 MW-4 Total Recoverable

Water 3005AMB 240-276687/1-A Method Blank Total Recoverable

Water 3005ALCS 240-276687/2-A Lab Control Sample Total Recoverable

Water 3005ALCS 240-276687/3-A Lab Control Sample Total Recoverable

Analysis Batch: 277057

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 276687240-78636-1 MW-1 Total Recoverable

Water 6010C 276687240-78636-1 MW-1 Total Recoverable

Water 6010C 276687240-78636-2 MW-2 Total Recoverable

Water 6010C 276687240-78636-2 MW-2 Total Recoverable

Water 6010C 276687240-78636-3 MW-3 Total Recoverable

Water 6010C 276687240-78636-4 MW-4 Total Recoverable

Water 6010C 276687MB 240-276687/1-A Method Blank Total Recoverable

Water 6010C 276687LCS 240-276687/2-A Lab Control Sample Total Recoverable

Analysis Batch: 277066

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 276687240-78636-1 MW-1 Total Recoverable

Water 6020A 276687240-78636-2 MW-2 Total Recoverable

Water 6020A 276687240-78636-3 MW-3 Total Recoverable

Water 6020A 276687240-78636-4 MW-4 Total Recoverable

Water 6020A 276687MB 240-276687/1-A Method Blank Total Recoverable

Water 6020A 276687LCS 240-276687/3-A Lab Control Sample Total Recoverable

TestAmerica Canton

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

• 

Page 22 of 31 5/24/2017 



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

Project/Site: Grand Haven BLP - CCR Monitoring

General Chemistry

Analysis Batch: 276583

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9056A240-78636-1 MW-1 Total/NA

Water 9056A240-78636-3 MW-3 Total/NA

Water 9056A240-78636-4 MW-4 Total/NA

Water 9056AMB 240-276583/27 Method Blank Total/NA

Water 9056ALCS 240-276583/28 Lab Control Sample Total/NA

Analysis Batch: 276723

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2540C240-78636-1 MW-1 Total/NA

Water SM 2540C240-78636-2 MW-2 Total/NA

Water SM 2540C240-78636-3 MW-3 Total/NA

Water SM 2540C240-78636-4 MW-4 Total/NA

Water SM 2540CMB 240-276723/1 Method Blank Total/NA

Water SM 2540CLCS 240-276723/2 Lab Control Sample Total/NA

Water SM 2540C240-78636-1 DU MW-1 Total/NA

Analysis Batch: 277197

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9056A240-78636-2 MW-2 Total/NA

Rad

Prep Batch: 306173

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep_0240-78636-1 MW-1 Total/NA

Water PrecSep_0240-78636-2 MW-2 Total/NA

Water PrecSep_0240-78636-3 MW-3 Total/NA

Water PrecSep_0240-78636-4 MW-4 Total/NA

Water PrecSep_0MB 160-306173/1-A Method Blank Total/NA

Water PrecSep_0LCS 160-306173/2-A Lab Control Sample Total/NA

Water PrecSep_0LCSD 160-306173/3-A Lab Control Sample Dup Total/NA

Prep Batch: 306174

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21240-78636-1 MW-1 Total/NA

Water PrecSep-21240-78636-2 MW-2 Total/NA

Water PrecSep-21240-78636-3 MW-3 Total/NA

Water PrecSep-21240-78636-4 MW-4 Total/NA

Water PrecSep-21MB 160-306174/1-A Method Blank Total/NA

Water PrecSep-21LCS 160-306174/2-A Lab Control Sample Total/NA

Water PrecSep-21LCSD 160-306174/3-A Lab Control Sample Dup Total/NA

TestAmerica Canton
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Lab Chronicle
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
Matrix: WaterDate Collected: 04/24/17 11:55

Date Received: 04/26/17 09:30

Prep 3005A 04/28/17 14:00 WKD276687 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 277057 05/01/17 14:18 KLC TAL CANTotal Recoverable

Prep 3005A 276687 04/28/17 14:00 WKD TAL CANTotal Recoverable

Analysis 6010C 5 277057 05/01/17 15:39 KLC TAL CANTotal Recoverable

Prep 3005A 276687 04/28/17 14:00 WKD TAL CANTotal Recoverable

Analysis 6020A 1 277066 05/01/17 14:21 AS1 TAL CANTotal Recoverable

Prep 7470A 276504 04/27/17 11:00 AJC TAL CANTotal/NA

Analysis 7470A 1 276599 04/27/17 15:23 DTN TAL CANTotal/NA

Analysis 9056A 5 276583 04/30/17 04:13 LKG TAL CANTotal/NA

Analysis SM 2540C 1 276723 04/28/17 11:43 JMB TAL CANTotal/NA

Prep PrecSep-21 306174 04/28/17 11:14 LDE TAL SLTotal/NA

Analysis 9315 1 309863 05/23/17 08:54 RTM TAL SLTotal/NA

Prep PrecSep_0 306173 04/28/17 10:55 LDE TAL SLTotal/NA

Analysis 9320 1 308397 05/12/17 11:09 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 310413 05/24/17 16:26 RTM TAL SLTotal/NA

Client Sample ID: MW-2 Lab Sample ID: 240-78636-2
Matrix: WaterDate Collected: 04/24/17 13:28

Date Received: 04/26/17 09:30

Prep 3005A 04/28/17 14:00 WKD276687 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 277057 05/01/17 14:22 KLC TAL CANTotal Recoverable

Prep 3005A 276687 04/28/17 14:00 WKD TAL CANTotal Recoverable

Analysis 6010C 20 277057 05/01/17 15:44 KLC TAL CANTotal Recoverable

Prep 3005A 276687 04/28/17 14:00 WKD TAL CANTotal Recoverable

Analysis 6020A 1 277066 05/01/17 14:25 AS1 TAL CANTotal Recoverable

Prep 7470A 276504 04/27/17 11:00 AJC TAL CANTotal/NA

Analysis 7470A 1 276599 04/27/17 15:34 DTN TAL CANTotal/NA

Analysis 9056A 20 277197 05/02/17 18:57 LKG TAL CANTotal/NA

Analysis SM 2540C 1 276723 04/28/17 11:43 JMB TAL CANTotal/NA

Prep PrecSep-21 306174 04/28/17 11:14 LDE TAL SLTotal/NA

Analysis 9315 1 309863 05/23/17 08:54 RTM TAL SLTotal/NA

Prep PrecSep_0 306173 04/28/17 10:55 LDE TAL SLTotal/NA

Analysis 9320 1 308397 05/12/17 11:10 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 310413 05/24/17 16:26 RTM TAL SLTotal/NA

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

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 Lab Sample ID: 240-78636-3
Matrix: WaterDate Collected: 04/24/17 14:55

Date Received: 04/26/17 09:30

Prep 3005A 04/28/17 14:00 WKD276687 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 277057 05/01/17 14:27 KLC TAL CANTotal Recoverable

Prep 3005A 276687 04/28/17 14:00 WKD TAL CANTotal Recoverable

Analysis 6020A 1 277066 05/01/17 14:30 AS1 TAL CANTotal Recoverable

Prep 7470A 276504 04/27/17 11:00 AJC TAL CANTotal/NA

Analysis 7470A 1 276599 04/27/17 15:36 DTN TAL CANTotal/NA

Analysis 9056A 20 276583 04/30/17 04:54 LKG TAL CANTotal/NA

Analysis SM 2540C 1 276723 04/28/17 11:43 JMB TAL CANTotal/NA

Prep PrecSep-21 306174 04/28/17 11:14 LDE TAL SLTotal/NA

Analysis 9315 1 309863 05/23/17 08:54 RTM TAL SLTotal/NA

Prep PrecSep_0 306173 04/28/17 10:55 LDE TAL SLTotal/NA

Analysis 9320 1 308397 05/12/17 11:10 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 310413 05/24/17 16:26 RTM TAL SLTotal/NA

Client Sample ID: MW-4 Lab Sample ID: 240-78636-4
Matrix: WaterDate Collected: 04/24/17 16:03

Date Received: 04/26/17 09:30

Prep 3005A 04/28/17 14:00 WKD276687 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 277057 05/01/17 14:31 KLC TAL CANTotal Recoverable

Prep 3005A 276687 04/28/17 14:00 WKD TAL CANTotal Recoverable

Analysis 6020A 1 277066 05/01/17 14:34 AS1 TAL CANTotal Recoverable

Prep 7470A 276504 04/27/17 11:00 AJC TAL CANTotal/NA

Analysis 7470A 1 276599 04/27/17 15:38 DTN TAL CANTotal/NA

Analysis 9056A 10 276583 04/30/17 05:15 LKG TAL CANTotal/NA

Analysis SM 2540C 1 276723 04/28/17 11:43 JMB TAL CANTotal/NA

Prep PrecSep-21 306174 04/28/17 11:14 LDE TAL SLTotal/NA

Analysis 9315 1 309863 05/23/17 08:54 RTM TAL SLTotal/NA

Prep PrecSep_0 306173 04/28/17 10:55 LDE TAL SLTotal/NA

Analysis 9320 1 308397 05/12/17 11:10 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 310413 05/24/17 16:26 RTM TAL SLTotal/NA

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: 240-78636-1

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 4601753NELAP 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 4602303NELAP 06-14-17 *

Analysis Method Prep Method Matrix Analyte

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

9315 PrecSep-21 Water Radium-226

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

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

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

TestAmerica Canton

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

CAMBRIDGE ;i_o JC/.~ 
Chain of Custody Record 

CAMBRIDGE 
240506 North Canton, OH 44720 

Phone (330) 497-9396 Fax (330) 497-0772 240506 
Sampler Lab PM Carner Tracking No(s) 

Client Information Ccr<.\J ~ ~" \t~ Myers, Madonna 
Chent Contact Phone E-Mail 
Mr Bnan Beach - ~\1.t-1'.1,~ -7 :;1,~ "9o9 50\ "?,~ <JS madonna.myers@1estamerocainc.com 

Company 
ERM-North Central Inc Analysis Requested 
/\ddress Due Date Requested: 

' 3352 128th Avenue 
Clly TAT Requested (day•): 

Holland t,-\-o,M .. rt. 
Stale, Zip I 

i Ml, 49424 ' 
Phone PO# 

0398257 0 
Email WO# z 

~ -
Brian Beach@erm com 0 0 

"z 
Pro,ect Name Project# ~ O· 
Grand Haven BLP - CCR Monitoring 24017882 - . ., 0 .. . 

~ 
.. 

Q. >- ... 
Sile ~ SSOW# ! ~I 

l'Y~ q 'h~ 5 ~ E -• 0 'i!.I "' "' "' 0 ,, ~ .., .. ., ., 
< "0 

Sample Matrix ! C/) <O 0 u 

El ~ ... ... ;;; 
(w-.s.r, N 0 

Type .. "' 0 1 
s-.o,-,, ... ~ 

: 1 u Sample (C=comp, 0-UWolJ, J;! ~ 0 g 
Sample Identification Sample Date Time G=grab) 9T•TIHue, A.•Alr) 

.!! • .., ;; ~ ... a.. ., 
"' N 

----- >< Preservation Code: XXD D N 

MW-1 L-\-~1.\-\1 \\~~ e,. Water x X Y. 
MW-2 Y --2\.l-l7 \12t ' Water X X I)< 
MW-3 '-t-2.~-17 \~<< Water 

~ . Ix' X 
MW--4 L.\---"2}-!-11 \ \. ()~ l/ Water r>< Ix 'A 

Water 

l\\\1\\\1\\\\\11\111 
240-78636 Chain of custody 

I I I I I I I I I 

Test America 
.. , , ,. ' .. ,,, 

COCNo 
240--41873-17977.1 
Page 

Page 1 of 1 
Job# 

Preservation Codes: 

A-HCL M • Hexane 
B-NoOH N- None 
C - Zn Acetate 0-AsNa02 
O-Nrt11cActd P- Na204S 
E-NaHSQ,I Q-Na2S03 
F-MeOH R · Na2S203 
G -Amchlor S -H2S04 
H - Ascorbk: Acid T - TSP Oodecahydrale 
I- Ice U-Acetone 

t J -0I Water V-MCM 
u K- EDTA W-pH4-5 
" L-EDA Z - other (&peofy) i 
" 0 Other: u 
0 
lii 
..c 
E 
:, 
z 
.s 
~ Special Instructions/Note: 

X 

lf 

~ 
y 
y 

Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 

DPo,sonB 0 un/<nown DRad10/oa1cal D Re/um To Client D Disposal By Lab D Archive For Months D Non-Hazard D Flammable DSkln lmtanl 
Deliverable Requested. I, II, Ill , IV, Other (specify) Special Instructions/QC Requirements. 

Empty Kit Rehnquished by Date: !Time· Melhod ol Shrpmenl 
~ 

Relrnqu.shed by [_ ------+- If.Rn. °4"~"S~ -1, / I '-I S/J Comitk/v\ ,;oy Date/Time 

93D 
Company 

4-Z.b ~L 7. -r-.4L 
ReUnqu111hed by f Oale/Trme I - Company Rece,vedby Oaterrme Company 

Relrnqulshed by OatefTlme Company Re<:ervcd by Dalefnrne Company 

Custody Seals Intact ' Custody Seal No · Cooler Temperalun,(s) 'C and Other Remarks 
ti. Yes o. No 

123456789101112131415 
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TestAmerica Canton Sample Receipt Form/Narrative 
Canton Facilil)• 

Client Ef.Jr2 
Cooler Received on t..l-l b - 11 

Site Name ___ -______ _ 

Opened on 4 -'2.-C. - 1 r 
~~edby: 

UP FAS Client Dro Off Te tAmerica ourier Other 

Stora e Location 

Te tAmerica Cooler#___ Foam Box r'.~=.::;::;:= Box Orher _ ______ _ 

Packing material u ed: ~ Foam Olastic ~ None Other _______ _ 

I. 
COOLANT: ~ Blue lee Dry Ice Water None 

ooler temperature upon receipt O See Multiple Cooler Fonn 

IR GUN# IR- (CF -0.3 °C) Observed Cooler Temp. 2.. 0 °C Corrected Cooler Temp. I, J 0 

IR GUN #36 (CF +o.8°C) Observed ooler Temp. ___ °C Corrected Cooler Temp. °C 

2. Were custody eal on the outside of the cooler( )? If Yes Quantity ( ~o 

-Were custody eals on the out ide of the cooler( ) signed & dated? ' :/ii) No NA 

-Were custody seals on the bottle(s) or bottle kit (LLHg/MeHg)? Yesd$D 

3. Shippers' packing ·lip attached to the cooler( )? ~ No 

4. 
5. 
6. 
7. 
8. 

Did custody paper · accompany the ample( )? x:e? No 

Were the custody paper relinqui hed & signed in the appropriate place? ~ No 

Wa were the per on( ) who collected the sample. clearly identified on the COC? .:tis) No 

Did all bottles arrive in good condition (Unbroken)? ~ No 

Could all bottle label be recon iled with the COC? XIDNo 

9. Were correct bottle( ) used for the test(s) indicated? ~ No 

I 0. Sufficient quantity received to perfonn indicated analyse ? .rID No 

11 . Are the e work hare sample ? Ye ~ 

Ifye , Question 11-15 have been checked at the originating laboratory. 

I 1. Were ample( ) at the correct pH upon receipt? ~o NA pH Strip Lot# HC682547 

12. Were VOA on the CO ? Ye ~ 

13. Were air bubble >6 mm in any VOA vial ? - • Larger than thi . Ye No/.1\ID 

14. Was a VOA trip blank pre ent in the cooler(s)? Trip Blank Lot#______ Yes<Nii) 

15. Was a LL Hg or Me Hg trip blank pre ent? ______________ Yesr9 

Contacted PM _ _____ Date _______ by ______ via Verbal Voice Mail Other 

onceming ____________________________________ _ _ 

14. CRAIN OF CUSTODY & SAMPLE DISCREPANCIES I Samples processed by: 

IS. SAMPLE CONDITION 
Sample(s) were received after the recommended holding lime had expired. 

Sample(s) were received iJ.1 a broken container. 

Sample(s) were received with bubble >6 mm in diameter. (Notify PM) 

16. SAMPLE PRESERVATION 

ample(s) 
Time preserved: 

were further preserved in the laboratory. 

Pre ervative(s) added/Lot number(s): 

Re/: SOP C-SC·Ol/115. Snmpfe Receh•111g 

\t1nco1p'C01 p\Q,1 ,QA_F11r1/111es1C11111011·QAIDoc,11111e111-Mn11n11em,•111lll'o1/.-/11s111,c1io11\/11 Re,•isio11 1JI'/. "C-099./UOi 1- Cool,·, Rcc.-ipl Fo1111 doc tfj/ 
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4/26/2017 Login Container Summary Report 240-78636 

Temperature readings: 

Container Preser ath,e 

Client Sample ID Lab ID Container Type pH_ Added (ml) Lot # 

M\ -I 240-78636-B- I Plastic 500ml - with itric cid <1 

MW-I 240-78636-C- I Pia tic I liter - Nitric Acid 

MW- I 240-78636-D-1 Pia tic I liter - Nitric Acid <2 

MW-2 240-78636-B-2 Plastic 500ml - with itric Acid 

MW-2 240-78636-C-2 Plastic I liter - Nitric Acid <2 

MW-2 240-78636-D-2 Plastic I liter - Nitric Acid <2 

MW-3 240-78636-B-3 Plastic -001111 - wiLh Nitric Acid 

MW-3 240-78636-C-3 Pia tic I liter - Nitric Acid <2 

MW-3 240-78636-D-3 Plastic I liter - itric Acid <2 

MW-4 240-78636-8-4 Pia tic 500ml - with Nitric Acid <2 

MW-4 240-786 6-C-4 Pia tic I liter - NiLric Acid <2 

MW-4 240-78636-D-4 Pia tic I liter - itric Acid 

• 
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TestAmerica Canton 
4101 Shuffel Street NW 

North Canton, OH 44720 

Phone (330) 497-9396 Fax (330) 497-0772 

Client Information (Sub Contract Lab) 
Ghent Contact 
Sh1ppmg/Receiv1ng 
Company. 
TestAmenca Laboratories. Inc. 
Address: 
13715 Rider Trail North , 
C,ty 
Earth City 
S1ate, Zip: 

MO, 63045 

Phone: 
314-298-8566(Tel} 314-298-8757(Fax} 

Ema,1· 

ProJecl Name: 
Grand Haven BLP - CCR Monitoring 
Site 

Sample Identification - Client ID (Lab ID) 

MW-1 (240-78636-1) 

MW-2 (240-78636-2) 

MW-3 (240-78636-3) 

MW-4 (240-78636-4} 

Chain of Custody Record 
.. . .. . .. .• .. ., ......... , ................. , .... 

Sampler Lab PM 240-78636 Chain of Custod'.r'. 
Myers, Madonna . 

Phone: E-Ma,I· State of Ongin 
madonna.myers@testamericainc.com Ohio 

Accreditations Required (See noIe). 
NELAP - Virginia : State Program - West V1rg,nia DEP 

Due Date Requested: 

5/24/2017 Analysis Requested 
TAT Requested (days): 

;; 
:i .. 
.; :i 

PO# e> ., 
0 ~ e> ... ~ 

WO # z '0 ... 
0 0 :. ] '0 
<I) z C '0 

PrOJect # .. t; !! C 

1::. en ~ 

24017882 1/1 ;;; cii .. .. 
~ SSOWff ~ 1::. d 

u ~ ~ 

t!l fJ en en Q. u u 

'O ~ 
... 

~ 
., 

Cl 
~ ,,,1 Q. 

Sample Matrix a, VI <O i :E :::: ~ ~ Type (w•w•lct, ii: E ~ 

S•iJOlld, ~ "' "', "' Sample (C=comp, "' I 
O•was1efoal, ~ N "' ~ 

Sample Date Time G=grab} BT•T\sau•, A~Alr ) i4: 
QI <;;; .., .., 

Q. "' "' "' 
::>-<: ><: Preservabon Code xx 

4/24/17 
11 :55 

Water X X X Eastern 

4/24/1 7 
13:28 

Water X X X 
Eastern 

4/24/17 
14:55 

Water X X X 
Ea stern 

4/24/17 
16:03 

Water X X X 
Eastern 

·est America 
l'l f l ..,l[~ 174 (.~\illldJr,.t.i,""' .•.,,A. TI ST,, 

lCNo 
-i0-69743,1 

Page 
Page 1 of 1 
Job# ' 

240-78636-1 
Preservation Codes: 

A-HCL M - Hexane 
8-NaOH N-None 
C - Zn AceIate 0 - AsNa02 
D • NilrtC Acid P- Na204S 
E- NaHS04 0 · Na2S03 
F-MeOH R · Na2S203 
G -Amchlor S · H2S04 
H - Ascorbic Acid T • TSP Dodecahyd1ate 
I -Ice U -Acetone 

f! J · DI WaIeI V-MCAA 
K-EOTA .. W-pH 4-5 

C L-EOA ] Z - other (specify} 
C 
8 Other: 

0 
:. 
.0 

E 
::, 
z 

~ 
Special Instructions/Note: .... 

IX 
2 

2 

2 

2 

Note· Since laboratory accredltauons are sub1ect to change, TestAmefica Labora1or,es, Inc. places the ownership of method. analyte & accrednauon compllance upon out subconlract laboralones. This sample shipment is rorwarded under chain-of-custody lf the laboratory does no1 
currently maintain accreditallon in the State of Ong,n listed above for analysisftests/matrlx being analyzed, the samples must be shipped back. to the TeslAmenca laboratory or other ms1ruct1ons w,11 be pro1JIded Any changes to accred11a110n status should be brough1 to TestAmenca 
Laboratories, Inc. attention immecha1ely If all requesled accreditations are current to date. return the signed Chain or Custody auesung to said compl1cance to TestAmerica Laboratories, Inc 

Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 

Unconfirmed D Retum To Client 4isposal By Lab q,ch1ve For Months 
Deliverable Requested: I, II. Ill. IV. Other(spec1fy} Primary Deliverable Rank: 2 Special Instructions/QC Requirements: 

Empty Kit Relinquished by: Date: Time Melhod or Shipment 

~~2C-' Daleff..,/4 l'--1~ Comp~( R,r/1 .5) J~ Oa1emme Company 
i:/- ..-/? ,tJ'il L/-,.:J l-/, o?.:.l S- IA '?.-/1-

r<eUnquished by 
. Oatemme.: Company Received by - Daternrne Company 

Relinquished by: Date/Time Company Received by Date/Time Company 

Custody Seals Intact· !Custody Seal No Cooler Temperatur~s) ' C and Other Remarks 

\ Yes \ No 
. 

123456789101112131415 
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Login Sample Receipt Checklist

Client: ERM-North Central Inc Job Number: 240-78636-1

Login Number: 78636

Question Answer Comment

Creator: Taylor, Kristene N

List Source: TestAmerica St. Louis

List Creation: 04/27/17 12:16 PMList Number: 2

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded. 19.0,19.0,1.9

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 

HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Canton
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Field Form for Low Flow Rate Sampling 

Well ID: ~ 'i ~ \Site Name & Address:~# 

Sampler Name: ~t"t,\ ,;-.,,(\\o\ -]~--¼--A.-=,,t].,._,~~-\~,t-e~-~-j!,~}l_3!_o.v~~~-f~t;-~ 
Pump Type: _P_e_ri_st_a_lt_ic_______ 
Meter Type (s): YSI 556MPS/Hach 21 00P 
Top of Casing Elevation (feet): 9q.3,S\ 
Initial Water Level (feet below TOC): -~~~.?.........,~'------
Groundwater Elevation/SWL (feet): __q_'::i...,""O="2.""'-----
Well Depth (feet below TOC): _ ___,\._.~-.c-'_5..,,~a!'i,;-'-----
Screened Interval (feet below TOC): b\ -~ 
Depth Pump Intake Set At (feet below TOC): ' 
Well Inspection: Clearly Labeled ~N_; Concrete Pad Intact .0.._N_; Lo_c.,..k..f--=F=-u-n-ct..,.io"'n~a..,..I----,Y--,---,=N=;t.,~ro-cover in good condition -~N_; 
Calibration: Time; \() 00 ; pH 4 Standard l,t ; pH 7 Standard _~l _ ; pH 10 Stan ard (d ; Conductivity Std\ 1;I~ 
Note: TOC = Top of Casing '\ 

Temperature 
Specific 

Dissolved Oxygen pH ORP Water Level 
~ITime (OC) Conductance 

(mg/L) (S.U.) (mV) 
Turbidity (N.T.U.) 

(ft) r 
(µs/cm) ciallon/min) 

y ~C::: Cl•' \ . ~ :-t"L O.i~ -, . I, I -\\\.(. \ (H. '.c-~ D,J..2ll 
l L 0 II\ > n \ ~ 'tS f). ~5 -, ,q Q~.2.. r,_£.l, <: r""? 0. )_,lil., :JC \(\. () \.' Ou l\ -~' -, -~5 -~,~ <',- (_ l.J ~"'°--,~ r1 "J..).O 

'~rl- lri' "\ r, I a,q (\_ ~ (J -i <"r -,<t.u l\ 7,, <;_- -~..r? l'1 2 1~,,, l r, r, ct. I Qt.//'J rl )_, -r .rl -tr~-~ t\ /,./ ."'i , '(""? n J:U-J. - . \J -

----- -------- -------~---------·----------------------,-------
* ~--------

Limits 
±3% 

±3% 
±10% when greater than 

±0.1 ±10 mV 
±10% (when above 5 <0.5 Umin= 

(Low Mercury) 0.5 mg/L NTU)' 0.13 gal/min 

Comments 
(i.e., odor, color, etc) 

--------------
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= TT r2 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 roundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected. 
Comments: _________________,.....:::,,,_.11;"-""""',<...._=.._ ____,I---L..,_i....,_L-_____________________________________ 
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Field Form for Low Flow Rate Sampling 
Well ID: Mw-o?... 
Site Name & Address: 

Sampler Name: Cott.'\(Ar1.'-..'-\ R~\ N, 3,r . bk (, o,r,.a, \!(wt,,-. ~ 
Pump Type: Peristaltic ' 
Meter Type (s): YSI 556MPS/Hach 21 00P 
Top of Casing Elevation (feet): \01-15" 
Initial Water Level (feet below TOC): ~S . \$ ' 
Groundwater Elevation/SWL (feet): __:\_,._1.....:.,.l,,.___~----
Well Depth (feet below TOC): ~3 .31 t 

Screened Interval (feet below TOC): IS::- 20 
Depth Pump Intake Set At (feet bppw TOC): \ 
Well Inspection: Clearly Labeled 1}'_N_; Concrete Pad Intact t:Ji)_N_; Lock Functional _ Y Pro-cover in good conditiop __g_N_; Casing in good condition _LN_ 
Calibration: Time; \O O(j ; pH 4 Standard i-\ ; pH 7 Standard :{ ; pH 1 0 Stan d \(\ ; Conductivity Std h1..\= I~ ; DO \O~·r. 
Note· TOC = Top of Casing 

Time Temperature 
(•C) 

Specific 
Conductance 

(µs/cm) 

Dissolved Oxygen 
(mg/L) 

pH 
(S.U.) 

ORP 
(mV) 

Turbidity (N.T.U.) 
Water Level 

(ft) 

Flow Rate 
~r 

aallon/min) 

Comments 
(i.e., odor, color, etc) 

\") led \~.Cl<.' <.. Ll \ \ 0 ."1--\ l, ·" q - 11.0. l -, r. rl \ (. 11 ~ r, . "> ~/\ 
\~ ('\~ \~ _c:lln ~ U")~ f\.1.{, {. _qz. - 11".2 I..... i-, . . nt "-~"(1

~04' \ IJ,i'C ~ c-ol f.. ( ., f ~, -,,..c;z.1 I A • ~ :~ Ii. "~ it.7./'10 
\"l... ,~ \ u ,..._< ~ i.Jr.1.1 f\ .r~ T • <z. - i," 1,o (., :-01. \ (, .11\ IT.->.<tO 
7~\~ \LJ .2..l ' c- 1j r, IIC r, ,g,;;;. _,1.,_,L.J ~ ~i2 ,,. JI~ 11 '">h0 

I ,:Z, ') ':t iTI_., 2 "'(, ·uC\Q /°'\ '?.,I 0\ I .Q- I(-:,_ - C D "-:II 'f / a\ C,2QC 
r~51l \W,("\~ ~ -~ -;i<:'-- C'\. ~~ r . .~ h- -1n,.... L4 •.:--- I ,"'.ti-~ ('I .,,~ 

~ " 

-----
Limits 

--------
±3% 

(Low Mercury) 

-------
±3% 

..,_ _________ 
±10% when greater than 

0.5 mg/L 

------
±0.1 

---------------"'------:~--
±10% (when above 5 

±10mV 
NTU)' 

------
<0.5 Umin= 
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 = TT r2 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: f,P,t"\ oh,~ G\..::r' ~ \3,~'t) 
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Field Form for Low Flow Rate Sampling 

Well ID: r\ \rJ ..._ 63 Project#: <:>~;~ 2-€ J: 
Site Name & Address: ,.,..t\2.L.~ Client: <,~_ J.. P 
Sampler Name: (;ot-0\~~~'--; ~~ ~ \~oeJ;~,:~ :&~~1;:-Jt.C\.~ We~~~~~ J.\sSn~~., 
Pump Type: Peristaltic ' Temperature/Bar. Pressure 70· ~ . j 1~ (,.2. 
Meter Type (s): YSI 556MPS/Hach 2100P Start Time of Purging: ~~15"~--+----
Top of Casing Elevation (feet): \05 :2.()' Well Material: steel or VC 
Initial Water Level (feet below TOC): \1...5;1_ Well Diameter: _1_"_o_r___,~--
Groundwater Elevation/SWL (feet): _3"°2:.l,'b' Length of Water Column (feet): _:r...-.11-1....._____ 
Well Depth (feet below TOC): ~C) .;,U.' Calculated Well Volume* (liters or{gi)): \,27~~~----
Screened Interval (feet below TOC): \]..- \""\'" Well Volume Discharged (liters or~: _3_______ 
Depth Pump Intake Set At (feet below TOC): ' 
Well Inspection: Clearly Labeled _0_N_; Concrete Pad Intact ~__N_; Lock Functional_Y_ .._,- ,, ro-cover in good condition _@_N_; Casing in good condition _Q_N_ 
Calibration: Time; \6 () t:> ; pH 4 Standard V.. ; pH 7 Standard 7 ; pH 10 Stan ard \C> ; Conductivity Std...l.J:U:S__; DO ) ~ Cj'). 
Note: TOC = Top of Casing ~ 

Time 

\\4? C 
\ .... "J..C) 

\~'7.,C:; 
\ \.ll.\O 
\~~~ 
\U.~~ 
,u.;~ 

-----
Limits 

Temperature 
(OC) 

\~ . ~ ~ 

\S.c..'1, 
,~ .\0 
\5.U~ 
\ !;,, ;2...i. 
,e::; _.., ("\ 

\Z:::: j e:::.. 

--------
±3% 

(Low Mercury) 

Specific 
Conductance 

(µs/cm) 
"6. 'I::>~ 
3,."i .o,-, 
~.o '7.,, 

~Q7..0i. 
?,..C\i.\'1 
.,._ ,C\.., 4.. 

'l...cr2 .. ~ 

-------
±3% 

Dissolved Oxygen 
(mg/L) 

C-"\7 
C, l6q., 
c.t.u. 
0,5l-\ 
0 .14,;; 
C.1,~ 
C> ."2.,.-, 

----------
±10% when greater than 

0.5 mg/L 

pH ORP 
Turbidity (N.T.U.) 

(S.U.) (mV) 

o. I\ - l..o5.\ ~,"J a."2.. 
_. .Z::... (o - lt"2....l.-\ .:S -'2, l.j{.
•.u\ -~d, .u. '2.. <:2.(. 

ui :'2.\ -5~ .C) \ u~ 
, •. "io. -GC\.l,.i \ i.l !'. 

_:, ~ -~~-~ \ c.;c. 
( • •"'L-i - L2.. ., \ ~L . 

---------------------
±10% (when above 5 

±0.1 ±10mV 
NTU)' 

Water Level 
(ft) 

/1.ffS--
\i.tZ.5' 
\-, .4.C,.,_,q,~

t1.. ct. c;" 
\ 1..4.r:: 
\""l .d..t::: 

------

Flow Rate 
~or 
gallon/min) 

C'l.77 r\ 
0,7."'Z.,.C, 
C"> ,--, .-, ~ 

0,'2:2.~ 
<:).?_.., C) 

0 :2 ..'2,,c::) 
~."")::,c-. 

---------* 
<0.5 Umin= 
0.13 gal/min 

Comments 
(i.e. , odor, color, etc) 

--------------
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 = TT r2 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 turbid it has stabilized above 20 NTU. a filtered metals (dissolved) sample will also be collected. 
Comments: ()..!"\ \ 
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Field Form for Low Flow Rate Sampling 
Well ID: MI.J-t.~ 
Site Name & Address: 

Sampler Name: C..()<'(.,,\ ¥\(\\~ 
Pump Type: 
Meter Type (s): YSI 556MPS/Hach 21 00P 
Top of Casing Elevation (feet): 'O;_s.~ ~ 
Initial Water Level (feet below TOC): \ Q.1.,S: 
Groundwater Elevation/SWL (feet): 0\'"2.. '\ii 
Well Depth (feet below TOC): \</, -0~ 
Screened Interval (feet below TOC): -.,...\~ci....,...._-,-,iR~,,------
Depth Pump Intake Set At (feet b~w TOC): ___..i...._;1---~.,.::c.,...,,,___ 

Well Inspection: Clearly Labeled _"¥J_N_; Concrete Pad Intact _(D_N_; Lock Functional_Y ro-cover in good condition ---'£._N_; Casing in good condition ~N_ 
Calibration: Time; \ ~DC) ; pH 4 Standard \.ls ; pH 7 Standard 1 ; pH 10 Stan \ (:) ; Conductivity Std '-k\!3' ; DO \cC)'-j, 
Note: TOC = Top of Casing \ 

Time 

\5 ~'2., 

\51.\~ 
\ t::. l:;°!:) 
\~~£/.. 
\l 8 (\<, 

-----
Limits 

Specific
Temperature 

Conductance
(•C) 

(µs/cm) 
\ ', .(\I',.. .L .lo~~ 
\1-. C"\ 2 . (o'.-2,.l.-\ 
\'1 .-"\5 ..., .Lt"-\· 
\ L .\C\ "2,.1 . z:::;~ 

\ '2.,..t:;-\ ':l -loc:;.c.., 

~-------·-------
±3% 

±3% 
(Low Mercury) 

Dissolved Oxygen 
(mg/L) 

0 17 
l'\ .~c 
C'\ .1. -
('\ .i.: ·~ ("\ . t c:::-

----------
±10% when greater than 

0.5 mg/L 

pH ORP 
Turbidity (N.T.U.) 

(S.U.) (mV) 

(A .,~ - lo C.., .S 2..cri 
tftS~ -l .C"'I,'?,. \ . IA~ 
I,. .uc;;. - c-,_., \ \ In 

~ -~'b -~l.\Jl \. c~ 
l • .-~~7 -~l.\.O. \.ri"t -

~--------------------
±10% (when above 5 

±0.1 ±10 mV 
NTU)' 

Flow Rate 
Water Level 

~r(ft) 
gallon/min) 

\ .~7 r-..:t' .,Q 
\' .~\ C'"'\ _'"} C <:) 

\\_~..., o.~, () 

\\ .07 C-,../ C 0 
\\ .o"'\ A_-, c (\ 

------: --------
<0.5 Umin= 
0.13 gal/min 

Comments 
(i.e., odor, color, etc) 

--------------· 

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= TT r2 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 grounqwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected. 

Comments: ::,11..r'\Q\ILO CA.~: \ 4 0,S 
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Client: ERM-North Central Inc TestAmerica Job ID: 240-79573-1 
Project/Site: Grand Haven BLP - CCR Monitoring 
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Definitions/Glossary
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Qualifiers

Metals

Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

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 Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

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

Abbreviation

%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)
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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 2.5º 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
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method Method Description LaboratoryProtocol

SW8466010C Metals (ICP) TAL CAN

SW8466020A Metals (ICP/MS) TAL CAN

SW8467470A Mercury (CVAA) TAL CAN

SW8469056A Anions, Ion Chromatography TAL CAN

SMSM 2540C Solids, Total Dissolved (TDS) TAL CAN

SW8469315 Radium-226 (GFPC) TAL SL

SW8469320 Radium-228 (GFPC) TAL SL

TAL-STLRa226_Ra228 Combined Radium-226 and Radium-228 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
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

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

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-79573-1

Boron

RL

2000 ug/L

MDL

81

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

1076000 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1190000 6010C

Antimony 0.0020 mg/L0.00057 Total 

Recoverable

10.00095 J 6020A

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0016 J 6020A

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.27 6020A

Cadmium 0.0010 mg/L0.00021 Total 

Recoverable

10.00076 J 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.0012 6020A

Chromium 0.0020 mg/L0.00098 Total 

Recoverable

10.0015 J 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0023 J 6020A

Lead 0.0010 mg/L0.00045 Total 

Recoverable

10.0016 6020A

Selenium 0.0050 mg/L0.00089 Total 

Recoverable

10.0018 J 6020A

Thallium 0.0010 mg/L0.00020 Total 

Recoverable

10.00039 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

11.6 6020A

Chloride 10 mg/L2.8 Total/NA10160 9056A

Fluoride 0.50 mg/L0.24 Total/NA1014 9056A

Sulfate 10 mg/L3.5 Total/NA10530 9056A

Total Dissolved Solids 20 mg/L16 Total/NA11800 SM 2540C

Client Sample ID: MW-2 Lab Sample ID: 240-79573-2

Boron

RL

2000 ug/L

MDL

81

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

1110000 6010C

Calcium 50000 ug/L7100 Total 

Recoverable

1190000 6010C

Barium 0.050 mg/L0.022 Total 

Recoverable

10.44 6020A

Cobalt 0.010 mg/L0.0019 Total 

Recoverable

10.0084 J 6020A

Chromium 0.020 mg/L0.0098 Total 

Recoverable

10.048 6020A

Lead 0.010 mg/L0.0045 Total 

Recoverable

10.010 6020A

Lithium 0.080 mg/L0.017 Total 

Recoverable

11.3 6020A

Chloride 20 mg/L5.7 Total/NA20140 9056A

Fluoride 1.0 mg/L0.48 Total/NA2014 9056A

Total Dissolved Solids 40 mg/L31 Total/NA11900 SM 2540C

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

TestAmerica Canton

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 (Continued) Lab Sample ID: 240-79573-3

Boron

RL

200 ug/L

MDL

8.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

16400 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1620000 6010C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0020 J 6020A

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.21 6020A

Cadmium 0.0010 mg/L0.00021 Total 

Recoverable

10.00033 J 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.00099 J 6020A

Chromium 0.0020 mg/L0.00098 Total 

Recoverable

10.0015 J 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0099 J 6020A

Lead 0.0010 mg/L0.00045 Total 

Recoverable

10.00079 J 6020A

Selenium 0.0050 mg/L0.00089 Total 

Recoverable

10.0016 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

10.097 6020A

Chloride 20 mg/L5.7 Total/NA20480 9056A

Fluoride 1.0 mg/L0.48 Total/NA201.9 9056A

Sulfate 20 mg/L7.0 Total/NA201500 9056A

Total Dissolved Solids 50 mg/L39 Total/NA14100 SM 2540C

Client Sample ID: MW-4 Lab Sample ID: 240-79573-4

Boron

RL

200 ug/L

MDL

8.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

13600 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1450000 6010C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0015 J 6020A

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.14 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.00031 J 6020A

Chromium 0.0020 mg/L0.00098 Total 

Recoverable

10.0021 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0015 J 6020A

Lead 0.0010 mg/L0.00045 Total 

Recoverable

10.00051 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

10.051 6020A

Chloride 20 mg/L5.7 Total/NA20370 9056A

Fluoride 1.0 mg/L0.48 Total/NA201.2 9056A

Sulfate 20 mg/L7.0 Total/NA20940 9056A

Total Dissolved Solids 40 mg/L31 Total/NA12100 SM 2540C

TestAmerica Canton

This Detection Summary does not include radiochemical test results.
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Client Sample Results
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-79573-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 05/15/17 11:31

Date Received: 05/16/17 09:20

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

Boron 76000 2000 81 ug/L 05/17/17 14:00 05/19/17 13:31 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 05/17/17 14:00 05/18/17 18:17 1Calcium 190000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.00095 J 0.0020 0.00057 mg/L 05/17/17 14:00 05/21/17 01:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 05/17/17 14:00 05/21/17 01:35 1Arsenic 0.0016 J

0.0050 0.0022 mg/L 05/17/17 14:00 05/21/17 01:35 1Barium 0.27

0.0010 0.00031 mg/L 05/17/17 14:00 05/22/17 23:00 1Beryllium 0.0010 U

0.0010 0.00021 mg/L 05/17/17 14:00 05/21/17 01:35 1Cadmium 0.00076 J

0.0010 0.00019 mg/L 05/17/17 14:00 05/21/17 01:35 1Cobalt 0.0012

0.0020 0.00098 mg/L 05/17/17 14:00 05/21/17 01:35 1Chromium 0.0015 J

0.010 0.0011 mg/L 05/17/17 14:00 05/21/17 01:35 1Molybdenum 0.0023 J

0.0010 0.00045 mg/L 05/17/17 14:00 05/21/17 01:35 1Lead 0.0016

0.0050 0.00089 mg/L 05/17/17 14:00 05/21/17 01:35 1Selenium 0.0018 J

0.0010 0.00020 mg/L 05/17/17 14:00 05/21/17 01:35 1Thallium 0.00039 J

0.0080 0.0017 mg/L 05/17/17 14:00 05/22/17 23:00 1Lithium 1.6

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 05/17/17 14:00 05/18/17 13:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 160 10 2.8 mg/L 05/23/17 21:32 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.24 mg/L 05/23/17 21:32 10Fluoride 14

10 3.5 mg/L 05/23/17 21:32 10Sulfate 530

20 16 mg/L 05/19/17 07:46 1Total Dissolved Solids 1800

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.132

(2σ+/-)

0.0866

(2σ+/-)

106/12/17 07:0005/19/17 09:34pCi/L0.1151.00

RL MDC

0.0858

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

05/19/17 09:34 06/12/17 07:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.5

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.326 U

(2σ+/-)

0.330

(2σ+/-)

106/01/17 14:2905/19/17 10:01pCi/L0.5361.00

RL MDC

0.329

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

05/19/17 10:01 06/01/17 14:29 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.5

Y Carrier 40 - 110 05/19/17 10:01 06/01/17 14:29 187.5
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Client Sample Results
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-79573-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 05/15/17 11:31

Date Received: 05/16/17 09:20

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

Analyte

Combined Radium 226 

+ 228

0.458 U

(2σ+/-)

0.342

(2σ+/-)

106/14/17 11:06pCi/L0.5365.00

RL MDC

0.340

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-79573-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 05/15/17 12:54

Date Received: 05/16/17 09:20

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

Boron 110000 2000 81 ug/L 05/17/17 14:00 05/18/17 18:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50000 7100 ug/L 05/17/17 14:00 05/18/17 18:22 1Calcium 190000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.020 U 0.020 0.0057 mg/L 05/17/17 14:00 05/21/17 01:39 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.0075 mg/L 05/17/17 14:00 05/21/17 01:39 1Arsenic 0.050 U

0.050 0.022 mg/L 05/17/17 14:00 05/21/17 01:39 1Barium 0.44

0.010 0.0031 mg/L 05/17/17 14:00 05/22/17 23:04 1Beryllium 0.010 U

0.010 0.0021 mg/L 05/17/17 14:00 05/21/17 01:39 1Cadmium 0.010 U

0.010 0.0019 mg/L 05/17/17 14:00 05/21/17 01:39 1Cobalt 0.0084 J

0.020 0.0098 mg/L 05/17/17 14:00 05/21/17 01:39 1Chromium 0.048

0.10 0.011 mg/L 05/17/17 14:00 05/21/17 01:39 1Molybdenum 0.10 U

0.010 0.0045 mg/L 05/17/17 14:00 05/21/17 01:39 1Lead 0.010

0.050 0.0089 mg/L 05/17/17 14:00 05/21/17 01:39 1Selenium 0.050 U

0.010 0.0020 mg/L 05/17/17 14:00 05/21/17 01:39 1Thallium 0.010 U

0.080 0.017 mg/L 05/17/17 14:00 05/22/17 23:04 1Lithium 1.3

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 05/17/17 14:00 05/18/17 13:31 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 140 20 5.7 mg/L 05/23/17 21:53 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.48 mg/L 05/23/17 21:53 20Fluoride 14

20 7.0 mg/L 05/23/17 21:53 20Sulfate 20 U

40 31 mg/L 05/19/17 07:46 1Total Dissolved Solids 1900

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.674

(2σ+/-)

0.216

(2σ+/-)

106/12/17 07:0005/19/17 09:34pCi/L0.1751.00

RL MDC

0.207

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

05/19/17 09:34 06/12/17 07:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.9

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.888

(2σ+/-)

0.514

(2σ+/-)

106/01/17 14:2905/19/17 10:01pCi/L0.7661.00

RL MDC

0.508

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

05/19/17 10:01 06/01/17 14:29 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.9

Y Carrier 40 - 110 05/19/17 10:01 06/01/17 14:29 184.9

TestAmerica Canton

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

- ---. 

Page 11 of 31 6/14/2017 



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

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-79573-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 05/15/17 12:54

Date Received: 05/16/17 09:20

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

Analyte

Combined Radium 
226 + 228

1.56

(2σ+/-)

0.558

(2σ+/-)

106/14/17 11:06pCi/L0.7665.00

RL MDC

0.548

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

TestAmerica Canton

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

• 

Page 12 of 31 6/14/2017 



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

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-79573-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 05/15/17 14:12

Date Received: 05/16/17 09:20

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

Boron 6400 200 8.1 ug/L 05/17/17 14:00 05/18/17 18:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 05/17/17 14:00 05/18/17 18:26 1Calcium 620000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 05/17/17 14:00 05/21/17 01:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 05/17/17 14:00 05/21/17 01:43 1Arsenic 0.0020 J

0.0050 0.0022 mg/L 05/17/17 14:00 05/21/17 01:43 1Barium 0.21

0.0010 0.00031 mg/L 05/17/17 14:00 05/22/17 23:08 1Beryllium 0.0010 U

0.0010 0.00021 mg/L 05/17/17 14:00 05/21/17 01:43 1Cadmium 0.00033 J

0.0010 0.00019 mg/L 05/17/17 14:00 05/21/17 01:43 1Cobalt 0.00099 J

0.0020 0.00098 mg/L 05/17/17 14:00 05/21/17 01:43 1Chromium 0.0015 J

0.010 0.0011 mg/L 05/17/17 14:00 05/21/17 01:43 1Molybdenum 0.0099 J

0.0010 0.00045 mg/L 05/17/17 14:00 05/21/17 01:43 1Lead 0.00079 J

0.0050 0.00089 mg/L 05/17/17 14:00 05/21/17 01:43 1Selenium 0.0016 J

0.0010 0.00020 mg/L 05/17/17 14:00 05/21/17 01:43 1Thallium 0.0010 U

0.0080 0.0017 mg/L 05/17/17 14:00 05/22/17 23:08 1Lithium 0.097

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 05/17/17 14:00 05/18/17 13:33 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 480 20 5.7 mg/L 05/23/17 22:53 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.48 mg/L 05/23/17 22:53 20Fluoride 1.9

20 7.0 mg/L 05/23/17 22:53 20Sulfate 1500

50 39 mg/L 05/19/17 07:46 1Total Dissolved Solids 4100

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.322

(2σ+/-)

0.132

(2σ+/-)

106/12/17 07:0005/19/17 09:34pCi/L0.1411.00

RL MDC

0.128

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

05/19/17 09:34 06/12/17 07:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.1

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.344 U

(2σ+/-)

0.327

(2σ+/-)

106/01/17 14:2905/19/17 10:01pCi/L0.5251.00

RL MDC

0.325

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

05/19/17 10:01 06/01/17 14:29 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.1

Y Carrier 40 - 110 05/19/17 10:01 06/01/17 14:29 185.6
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Client Sample Results
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-79573-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 05/15/17 14:12

Date Received: 05/16/17 09:20

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

Analyte

Combined Radium 
226 + 228

0.666

(2σ+/-)

0.352

(2σ+/-)

106/14/17 11:06pCi/L0.5255.00

RL MDC

0.350

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-79573-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 05/15/17 15:14

Date Received: 05/16/17 09:20

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

Boron 3600 200 8.1 ug/L 05/17/17 14:00 05/18/17 18:31 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 05/17/17 14:00 05/18/17 18:31 1Calcium 450000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 05/17/17 14:00 05/21/17 01:48 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 05/17/17 14:00 05/21/17 01:48 1Arsenic 0.0015 J

0.0050 0.0022 mg/L 05/17/17 14:00 05/21/17 01:48 1Barium 0.14

0.0010 0.00031 mg/L 05/17/17 14:00 05/22/17 23:12 1Beryllium 0.0010 U

0.0010 0.00021 mg/L 05/17/17 14:00 05/21/17 01:48 1Cadmium 0.0010 U

0.0010 0.00019 mg/L 05/17/17 14:00 05/21/17 01:48 1Cobalt 0.00031 J

0.0020 0.00098 mg/L 05/17/17 14:00 05/21/17 01:48 1Chromium 0.0021

0.010 0.0011 mg/L 05/17/17 14:00 05/21/17 01:48 1Molybdenum 0.0015 J

0.0010 0.00045 mg/L 05/17/17 14:00 05/21/17 01:48 1Lead 0.00051 J

0.0050 0.00089 mg/L 05/17/17 14:00 05/21/17 01:48 1Selenium 0.0050 U

0.0010 0.00020 mg/L 05/17/17 14:00 05/21/17 01:48 1Thallium 0.0010 U

0.0080 0.0017 mg/L 05/17/17 14:00 05/22/17 23:12 1Lithium 0.051

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 05/17/17 14:00 05/18/17 13:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 370 20 5.7 mg/L 05/23/17 23:13 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.48 mg/L 05/23/17 23:13 20Fluoride 1.2

20 7.0 mg/L 05/23/17 23:13 20Sulfate 940

40 31 mg/L 05/19/17 07:46 1Total Dissolved Solids 2100

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.186

(2σ+/-)

0.112

(2σ+/-)

106/12/17 07:0005/19/17 09:34pCi/L0.1461.00

RL MDC

0.111

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

05/19/17 09:34 06/12/17 07:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.4

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.0662 U

(2σ+/-)

0.358

(2σ+/-)

106/01/17 14:2905/19/17 10:01pCi/L0.6261.00

RL MDC

0.358

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

05/19/17 10:01 06/01/17 14:29 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.4

Y Carrier 40 - 110 05/19/17 10:01 06/01/17 14:29 180.7
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Client Sample Results
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-79573-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 05/15/17 15:14

Date Received: 05/16/17 09:20

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

Analyte

Combined Radium 226 

+ 228

0.252 U

(2σ+/-)

0.375

(2σ+/-)

106/14/17 11:06pCi/L0.6265.00

RL MDC

0.375

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Tracer/Carrier Summary
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9315 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba

93.5240-79573-1

Percent Yield (Acceptance Limits)

MW-1

92.9240-79573-2 MW-2

89.1240-79573-3 MW-3

86.4240-79573-4 MW-4

99.7LCS 160-309412/2-A Lab Control Sample

94.4LCSD 160-309412/3-A Lab Control Sample Dup

93.8MB 160-309412/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: 9320 - Radium-228 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110) (40-110)

Ba Y

93.5 87.5240-79573-1

Percent Yield (Acceptance Limits)

MW-1

92.9 84.9240-79573-2 MW-2

89.1 85.6240-79573-3 MW-3

86.4 80.7240-79573-4 MW-4

99.7 84.9LCS 160-309413/2-A Lab Control Sample

94.4 81.9LCSD 160-309413/3-A Lab Control Sample Dup

93.8 83.0MB 160-309413/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Y = Y Carrier
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QC Sample Results
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 6010C - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 240-279248/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 279473 Prep Batch: 279248

RL MDL

Boron 200 U 200 8.1 ug/L 05/17/17 14:00 05/18/17 17:38 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

5000 U 7105000 ug/L 05/17/17 14:00 05/18/17 17:38 1Calcium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-279248/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 279473 Prep Batch: 279248

Boron 1000 1050 ug/L 105 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Calcium 50000 50200 ug/L 100 80 - 120

Method: 6020A - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 240-279248/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 279833 Prep Batch: 279248

RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 05/17/17 14:00 05/21/17 00:58 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0050 U 0.000750.0050 mg/L 05/17/17 14:00 05/21/17 00:58 1Arsenic

0.0050 U 0.00220.0050 mg/L 05/17/17 14:00 05/21/17 00:58 1Barium

0.0010 U 0.000210.0010 mg/L 05/17/17 14:00 05/21/17 00:58 1Cadmium

0.0010 U 0.000190.0010 mg/L 05/17/17 14:00 05/21/17 00:58 1Cobalt

0.0020 U 0.000980.0020 mg/L 05/17/17 14:00 05/21/17 00:58 1Chromium

0.010 U 0.00110.010 mg/L 05/17/17 14:00 05/21/17 00:58 1Molybdenum

0.0010 U 0.000450.0010 mg/L 05/17/17 14:00 05/21/17 00:58 1Lead

0.0050 U 0.000890.0050 mg/L 05/17/17 14:00 05/21/17 00:58 1Selenium

0.0010 U 0.000200.0010 mg/L 05/17/17 14:00 05/21/17 00:58 1Thallium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-279248/3-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 279833 Prep Batch: 279248

Antimony 0.100 0.101 mg/L 101 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

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

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 7470A - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 240-279260/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 279504 Prep Batch: 279260

RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 05/17/17 14:00 05/18/17 12:54 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-279260/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 279504 Prep Batch: 279260

Mercury 0.00500 0.00499 mg/L 100 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 9056A - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 240-280050/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 280050

RL MDL

Chloride 1.0 U 1.0 0.28 mg/L 05/23/17 10:49 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.050 U 0.0240.050 mg/L 05/23/17 10:49 1Fluoride

1.0 U 0.351.0 mg/L 05/23/17 10:49 1Sulfate

Client Sample ID: Method BlankLab Sample ID: MB 240-280050/45
Matrix: Water Prep Type: Total/NA
Analysis Batch: 280050

RL MDL

Chloride 1.0 U 1.0 0.28 mg/L 05/24/17 00:54 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.050 U 0.0240.050 mg/L 05/24/17 00:54 1Fluoride

1.0 U 0.351.0 mg/L 05/24/17 00:54 1Sulfate

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-280050/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 280050

Chloride 50.0 50.9 mg/L 102 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Fluoride 2.50 2.70 mg/L 108 90 - 110

Sulfate 50.0 52.1 mg/L 104 90 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-280050/46
Matrix: Water Prep Type: Total/NA
Analysis Batch: 280050

Chloride 50.0 50.8 mg/L 102 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Fluoride 2.50 2.71 mg/L 108 90 - 110

Sulfate 50.0 52.1 mg/L 104 90 - 110
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QC Sample Results
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

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

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 240-280050/1046
Matrix: Water Prep Type: Total/NA
Analysis Batch: 280050

Chloride 50.0 50.8 mg/L 102 90 - 110 0 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

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)

Client Sample ID: Method BlankLab Sample ID: MB 240-279615/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 279615

RL MDL

Total Dissolved Solids 10 U 10 7.8 mg/L 05/19/17 07:46 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-279615/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 279615

Total Dissolved Solids 208 200 mg/L 96 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 9315 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-309412/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 312922 Prep Batch: 309412

Radium-226

Analyte

U 106/12/17 06:5805/19/17 09:34pCi/L0.110

MDC

1.00

RL

0.05940.0594

(2σ+/-) (2σ+/-)

MB

0.02018

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 05/19/17 09:34 06/12/17 06:58 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

93.8

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-309412/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 312922 Prep Batch: 309412

Radium-226

Analyte

137-68849.58711.4 0.999 1.00 0.0920

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

99.7

LCS
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QC Sample Results
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

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

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-309412/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 312922 Prep Batch: 309412

Radium-226

Analyte

10.03137-68859.65111.4 1.01 1.00 0.0979

RL MDC(2σ+/-)

LCSD LCSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

94.4

LCSD

Method: 9320 - Radium-228 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-309413/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 311425 Prep Batch: 309413

Radium-228

Analyte

U 106/01/17 14:2805/19/17 10:01pCi/L0.386

MDC

1.00

RL

0.2210.221

(2σ+/-) (2σ+/-)

MB

0.05889

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 05/19/17 10:01 06/01/17 14:28 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

93.8

MB MB

05/19/17 10:01 06/01/17 14:28 1Y Carrier 83.0 40 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-309413/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 311425 Prep Batch: 309413

Radium-228

Analyte

140-569612.8113.4 1.39 1.00 0.331

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

99.7

LCS

Y Carrier 84.9 40 - 110

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-309413/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 311425 Prep Batch: 309413

Radium-228

Analyte

10.29140-5610213.6413.4 1.48 1.00 0.365

RL MDC(2σ+/-)

LCSD LCSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

94.4

LCSD

Y Carrier 81.9 40 - 110
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QC Association Summary
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Metals

Prep Batch: 279248

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A240-79573-1 MW-1 Total Recoverable

Water 3005A240-79573-2 MW-2 Total Recoverable

Water 3005A240-79573-3 MW-3 Total Recoverable

Water 3005A240-79573-4 MW-4 Total Recoverable

Water 3005AMB 240-279248/1-A Method Blank Total Recoverable

Water 3005ALCS 240-279248/2-A Lab Control Sample Total Recoverable

Water 3005ALCS 240-279248/3-A Lab Control Sample Total Recoverable

Prep Batch: 279260

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A240-79573-1 MW-1 Total/NA

Water 7470A240-79573-2 MW-2 Total/NA

Water 7470A240-79573-3 MW-3 Total/NA

Water 7470A240-79573-4 MW-4 Total/NA

Water 7470AMB 240-279260/1-A Method Blank Total/NA

Water 7470ALCS 240-279260/2-A Lab Control Sample Total/NA

Analysis Batch: 279473

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 279248240-79573-1 MW-1 Total Recoverable

Water 6010C 279248240-79573-2 MW-2 Total Recoverable

Water 6010C 279248240-79573-3 MW-3 Total Recoverable

Water 6010C 279248240-79573-4 MW-4 Total Recoverable

Water 6010C 279248MB 240-279248/1-A Method Blank Total Recoverable

Water 6010C 279248LCS 240-279248/2-A Lab Control Sample Total Recoverable

Analysis Batch: 279504

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A 279260240-79573-1 MW-1 Total/NA

Water 7470A 279260240-79573-2 MW-2 Total/NA

Water 7470A 279260240-79573-3 MW-3 Total/NA

Water 7470A 279260240-79573-4 MW-4 Total/NA

Water 7470A 279260MB 240-279260/1-A Method Blank Total/NA

Water 7470A 279260LCS 240-279260/2-A Lab Control Sample Total/NA

Analysis Batch: 279711

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 279248240-79573-1 MW-1 Total Recoverable

Analysis Batch: 279833

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 279248240-79573-1 MW-1 Total Recoverable

Water 6020A 279248240-79573-2 MW-2 Total Recoverable

Water 6020A 279248240-79573-3 MW-3 Total Recoverable

Water 6020A 279248240-79573-4 MW-4 Total Recoverable

Water 6020A 279248MB 240-279248/1-A Method Blank Total Recoverable

Water 6020A 279248LCS 240-279248/3-A Lab Control Sample Total Recoverable

Analysis Batch: 280019

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 279248240-79573-1 MW-1 Total Recoverable
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QC Association Summary
TestAmerica Job ID: 240-79573-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Metals (Continued)

Analysis Batch: 280019 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 279248240-79573-2 MW-2 Total Recoverable

Water 6020A 279248240-79573-3 MW-3 Total Recoverable

Water 6020A 279248240-79573-4 MW-4 Total Recoverable

General Chemistry

Analysis Batch: 279615

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2540C240-79573-1 MW-1 Total/NA

Water SM 2540C240-79573-2 MW-2 Total/NA

Water SM 2540C240-79573-3 MW-3 Total/NA

Water SM 2540C240-79573-4 MW-4 Total/NA

Water SM 2540CMB 240-279615/1 Method Blank Total/NA

Water SM 2540CLCS 240-279615/2 Lab Control Sample Total/NA

Analysis Batch: 280050

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9056A240-79573-1 MW-1 Total/NA

Water 9056A240-79573-2 MW-2 Total/NA

Water 9056A240-79573-3 MW-3 Total/NA

Water 9056A240-79573-4 MW-4 Total/NA

Water 9056AMB 240-280050/3 Method Blank Total/NA

Water 9056AMB 240-280050/45 Method Blank Total/NA

Water 9056ALCS 240-280050/4 Lab Control Sample Total/NA

Water 9056ALCS 240-280050/46 Lab Control Sample Total/NA

Water 9056ALCSD 240-280050/1046 Lab Control Sample Dup Total/NA

Rad

Prep Batch: 309412

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21240-79573-1 MW-1 Total/NA

Water PrecSep-21240-79573-2 MW-2 Total/NA

Water PrecSep-21240-79573-3 MW-3 Total/NA

Water PrecSep-21240-79573-4 MW-4 Total/NA

Water PrecSep-21MB 160-309412/1-A Method Blank Total/NA

Water PrecSep-21LCS 160-309412/2-A Lab Control Sample Total/NA

Water PrecSep-21LCSD 160-309412/3-A Lab Control Sample Dup Total/NA

Prep Batch: 309413

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep_0240-79573-1 MW-1 Total/NA

Water PrecSep_0240-79573-2 MW-2 Total/NA

Water PrecSep_0240-79573-3 MW-3 Total/NA

Water PrecSep_0240-79573-4 MW-4 Total/NA

Water PrecSep_0MB 160-309413/1-A Method Blank Total/NA

Water PrecSep_0LCS 160-309413/2-A Lab Control Sample Total/NA

Water PrecSep_0LCSD 160-309413/3-A Lab Control Sample Dup Total/NA
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Lab Chronicle
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
Matrix: WaterDate Collected: 05/15/17 11:31

Date Received: 05/16/17 09:20

Prep 3005A 05/17/17 14:00 AJC279248 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 279473 05/18/17 18:17 KLC TAL CANTotal Recoverable

Prep 3005A 279248 05/17/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6010C 10 279711 05/19/17 13:31 KLC TAL CANTotal Recoverable

Prep 3005A 279248 05/17/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 279833 05/21/17 01:35 AS1 TAL CANTotal Recoverable

Prep 3005A 279248 05/17/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 280019 05/22/17 23:00 AS1 TAL CANTotal Recoverable

Prep 7470A 279260 05/17/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 279504 05/18/17 13:25 DTN TAL CANTotal/NA

Analysis 9056A 10 280050 05/23/17 21:32 LKG TAL CANTotal/NA

Analysis SM 2540C 1 279615 05/19/17 07:46 MM TAL CANTotal/NA

Prep PrecSep-21 309412 05/19/17 09:34 LDE TAL SLTotal/NA

Analysis 9315 1 312922 06/12/17 07:00 RTM TAL SLTotal/NA

Prep PrecSep_0 309413 05/19/17 10:01 LDE TAL SLTotal/NA

Analysis 9320 1 311425 06/01/17 14:29 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 313373 06/14/17 11:06 RTM TAL SLTotal/NA

Client Sample ID: MW-2 Lab Sample ID: 240-79573-2
Matrix: WaterDate Collected: 05/15/17 12:54

Date Received: 05/16/17 09:20

Prep 3005A 05/17/17 14:00 AJC279248 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 279473 05/18/17 18:22 KLC TAL CANTotal Recoverable

Prep 3005A 279248 05/17/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 279833 05/21/17 01:39 AS1 TAL CANTotal Recoverable

Prep 3005A 279248 05/17/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 280019 05/22/17 23:04 AS1 TAL CANTotal Recoverable

Prep 7470A 279260 05/17/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 279504 05/18/17 13:31 DTN TAL CANTotal/NA

Analysis 9056A 20 280050 05/23/17 21:53 LKG TAL CANTotal/NA

Analysis SM 2540C 1 279615 05/19/17 07:46 MM TAL CANTotal/NA

Prep PrecSep-21 309412 05/19/17 09:34 LDE TAL SLTotal/NA

Analysis 9315 1 312922 06/12/17 07:00 RTM TAL SLTotal/NA

Prep PrecSep_0 309413 05/19/17 10:01 LDE TAL SLTotal/NA

Analysis 9320 1 311425 06/01/17 14:29 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 313373 06/14/17 11:06 RTM TAL SLTotal/NA
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Lab Chronicle
Client: ERM-North Central Inc TestAmerica Job ID: 240-79573-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 Lab Sample ID: 240-79573-3
Matrix: WaterDate Collected: 05/15/17 14:12

Date Received: 05/16/17 09:20

Prep 3005A 05/17/17 14:00 AJC279248 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 279473 05/18/17 18:26 KLC TAL CANTotal Recoverable

Prep 3005A 279248 05/17/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 279833 05/21/17 01:43 AS1 TAL CANTotal Recoverable

Prep 3005A 279248 05/17/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 280019 05/22/17 23:08 AS1 TAL CANTotal Recoverable

Prep 7470A 279260 05/17/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 279504 05/18/17 13:33 DTN TAL CANTotal/NA

Analysis 9056A 20 280050 05/23/17 22:53 LKG TAL CANTotal/NA

Analysis SM 2540C 1 279615 05/19/17 07:46 MM TAL CANTotal/NA

Prep PrecSep-21 309412 05/19/17 09:34 LDE TAL SLTotal/NA

Analysis 9315 1 312922 06/12/17 07:00 RTM TAL SLTotal/NA

Prep PrecSep_0 309413 05/19/17 10:01 LDE TAL SLTotal/NA

Analysis 9320 1 311425 06/01/17 14:29 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 313373 06/14/17 11:06 RTM TAL SLTotal/NA

Client Sample ID: MW-4 Lab Sample ID: 240-79573-4
Matrix: WaterDate Collected: 05/15/17 15:14

Date Received: 05/16/17 09:20

Prep 3005A 05/17/17 14:00 AJC279248 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 279473 05/18/17 18:31 KLC TAL CANTotal Recoverable

Prep 3005A 279248 05/17/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 279833 05/21/17 01:48 AS1 TAL CANTotal Recoverable

Prep 3005A 279248 05/17/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 280019 05/22/17 23:12 AS1 TAL CANTotal Recoverable

Prep 7470A 279260 05/17/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 279504 05/18/17 13:35 DTN TAL CANTotal/NA

Analysis 9056A 20 280050 05/23/17 23:13 LKG TAL CANTotal/NA

Analysis SM 2540C 1 279615 05/19/17 07:46 MM TAL CANTotal/NA

Prep PrecSep-21 309412 05/19/17 09:34 LDE TAL SLTotal/NA

Analysis 9315 1 312922 06/12/17 07:00 RTM TAL SLTotal/NA

Prep PrecSep_0 309413 05/19/17 10:01 LDE TAL SLTotal/NA

Analysis 9320 1 311425 06/01/17 14:29 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 313373 06/14/17 11:06 RTM TAL SLTotal/NA

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

TestAmerica Canton

------------

• 
------------
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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 4601753NELAP 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 4602303NELAP 06-14-18

Analysis Method Prep Method Matrix Analyte

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

9315 PrecSep-21 Water Radium-226

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

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

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

TestAmerica Canton

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

North Canton, OH 44720 

2. r12 .s 
CAMBRJDGEchain of Custody Record 

CAMBRIDGE 
240506 

Test America 
Phone (330) 497-9396 Fax (330) 497-0772 r]Afl..CI" IL 

... "-··' - . . ,_ . ,..._ ~.. .. . . ' .. .... . ~ ...... 
. ....,..,,, '- ~mpler Lab PM Carner Tracking No(s) COCNo 

Client Information r:,..,,,~_..1 -c~"\_,,u. Myers, Madonna 240-41874-17977 1 
Cllenl Conlact PhOne· l ' E-Mad Page 
Mr. Bnan Beach (10~ '56\ ~luC'\ ~ madonna myers@testamericainc.com Page 1 or 1 
Company Job# 
ERM-North Central Inc Analysis Requested 
Address· Due Date Reques!S<I: - Preservation Codes: 
3352 128th Avenue A· HCL M • Hexane 
City TAT Requested (days): B - NaOH N. None 
Holland C • Zn Acelale O-A•Na02 
Stale, Z,p D· N,u,cAcid P- Na204S 

Ml, 49424 E-NaHS04 O- Na2S03 
F-MeOH R, Na2S203 

Phone PO#· G · Amchlo< S- H2S04 
0398257 0 H - Ascorbic Acid T • TSP Dodccahydrate 

Email WO# z I• Ice U -Acelone .. 0 I! J • DI Water V-MCAA Brian Beach@erm com 0 

• z 
Pro)'!ci Name P1oject# .... • K-EDTA W- pH4,5 

)- 0 C L-EDA Z - other (spec,fy) 
Grand Haven BLP • CCR Monitoring 24017882 - ! "' C ] .. N "' N :, C 

s,te SSOW# D. .. < 8 Other: E a: 
0 I 0 "' .. U) 0 ... 

"' 0 U) .. .. 0 ,, ~ ... ... ... .. ... i -0 1l 
Sample Matrix e rn, <D ,., 

~ ::E N N • E 
(w ... tw. 

N 0 :, 
Type ii: E ~ "' "1 z 

Sample (C=comp, 
S-.olld, 

:!:! .g ':'-I g u j 0-W..lelofl, ~ 
Sample Identification Sample Date Time G=grab) 15l•TIHW, A.-Airl • • ... 0 ., {!. Soeclal Instructions/Note: u: a. a, "' .. 

~ >< Preservation Code: ><Xo 0 N X 
MW-1 5-\5,\i \\'~\ lT' Water IY 'I. x 
MW-2 ;;- 15--\ 1 \1..l;l.\ 1;, Water ;< ':{ ~ 
MW-3 .- ... , '; ,\"\ .':1 ::> • H\\1. & Water 'f,... 1' x_ 
MW-4 b--\·;--\, is ,I.\ (j Water x y.,_ 'Z 

Water 

1\\\\\1\1\1\11\\\ 
240-79573 Chain of custo~v I I I I 

I I I I I I I I I I I 
Possible Hazard ldenlificatlon Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month} 

D Non-Hazard D Flammable DSkmlmtant DP01sonB 0 unknown D Rad,oloo1cal D Retum To Client D Disposal By Lab D Archive For Months 
Deliverable Requested· I, II , Ill , IV, Other (specify) Special Instructions/QC Requirements 

Empty Kit Relinquished by Date· Time: !Method of Sh,pmenl ;:e.,.1 ~y a11v.rn}l'..L.\.. 
Rehnqu,shcd by 

C (5 f L ... \ (., (\\~ Da~1:,e\ ~ / \ \ \1'6"1 
Compa~~ Ri?otb Deten-,me TtWC 1~-/& ·1'1 9W 

Rel1nquoshed by- I Oate/T,me Company Received by Dote/Time Company 

Rehnqu1shed by Oale/Tlmo Company Received Dy Dale/Time Company 

Custody Seats Intact· 1custody Seal No Coo~, Temperature(s) •c and Other Remal1<S 
6 Yes 6 No • 123456789101112131415 
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TestAmerica Canton Sample Receipt Form/Narrative 

Canton Facility 
Site Name ________ _ Cooler unpacked by: 

Opened on S · l (.p - L 7 
Cli er Client Dro Off TeslAmerica Courier Other 

TestAmerica Cooler# ______ Foam Box C · nt Cooler Box Other _______ _ 

Packing material u ed: Bubble Wrap Foam ~ P~c Bag =:)None Other _______ _ 

COOLANT: ~ Blue Ice Dry Ice Water None 

I. Cooler temperature upon receipt D ee Muluplc Cooler Form 

IR GUN# IR- (CF -0.3 °C) Observed Cooler Temp. 2- '8' •c orrected Cooler Temp. '2 -S--•c 
IR GUN #36 (CF +o.8°C) Ob erved Cooler Temp. ___ • Corrected Cooler Temp. ___ •c 

2. Were custody seal on the out ide of the cooler(.)? If Yes Quantity \ ~o 

-Were custody eal ontheout ideoftbecooler(s) igned&dated? ~o NA 

-Were custody seal on the bottle() or bollle kits (LLHg/MeHg)? Ye~ 

3. Shippers' packing slip attached to the cooler( )? ~o 

4. Did custody papers accompany the sample(. )? ~No 

5. Were the custody papers relinqui hed & signed in the appropriate place? Yf!>_ No 

6. Wa were the per on( ) who collected the ample clearly identified on the CO ? ~ No 

7. Did all bollles arrive in good condition (Unbroken)? ~No 

8. Could all bottle label be reconciled with the COC? ~No 

9. Were correct bottle(s) u ed for the test(s) indicated? ~o 

10. Sufficient quantity received to perform indicated analyses? ~No 

I I . Are these work hare samples? Ye J!!§) 
Jf ye , Question l l-15 have been checked at the originating laboratory. 

J 1. Were sample(s) at the correct pH upon receipt? ~No NA pH Strip Lot# HC697954 

12 . WereVOA ontheCOC? Ye~ 

13 . Were air bubbles >6 mm in any VOA vials? - .. Larger than this. Yes ~ 
14. Was a VOA trip blank pre ent in the cooler(s)? Trip Blank Lot #______ Yes~ 

15. Wa a LL Hg or Me Hg trip blank present? ______________ Yes J!;!? 
Contacted PM ______ Date _______ by ______ via Verbal Voice Mail Other 

Concerning _ _________ ___ _____ ___________________ _ 

16. CHAIN OF CU TODY & SAMPLE DISCREPANCIES I 
Sample processed by: 

J 7. SAM.PLE CONDITION 
Sample(s) were recei ed 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() were further preserved in the laboratory. 

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

Rt[: SOP NC-S .l/(JIJ5. Snmplt Rtct1w1g 

111aca,plco1plQA IQA_ Fnci/i11rslC11n1011-QAIJ)oo,ment·Monogementlll'orl.-ln<ll11c110nlll'o1d l'tmon ll'orl. lnstn1c11onslWI-NC-{199-U417/ 7 Coo/tr Rue1p1 Form doc d/1 
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5/16/2017 Login Container Summary Report 240-79573 

Temperature readings:---------------------------------

Contsiiner Preser ati e 

Client ample ID Lab ID Container Type rui Added (ml ) Lot # 

MW-I 240-79573-B- I Plastic 500ml - with Nitric Acid <2 

MW-I 240-79 73-C-I Pia tic I liter - itric Acid <_ 

MW-I 240-79573-0-1 Pia tic I liter - itric Acid <2 

MW-2 240-79573-B-2 Plastic 500ml - with Nitric Acid <2 

MW-2 240-79573-C-2 Pia tic I lit.er - itric Acid <2 

MW-2 240-79573-0-2 Pia tic I liter - itric Acid <2 

MW-3 240-79573-8-3 Plastic 500ml - with Nitric Acid 

MW-3 240-79-73-C-3 Plastic I liter - Nitric Acid <2 

MW-3 240-79 "73-D-3 Pia tic 1 liter - itric Acid "'--

MW-4 240-79 73-8-4 Plastic 500ml - , ith Nitric Acid <2 

MW-4 240-79573-C-4 Plastic I liter - Nitric Acid <2 

MW-4 240-79573-D-4 Pia tic I liter - itric Acid <2 

• 
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TestAmerica Canton 
4101 Shuffel Street NW 

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

Client Information (Sub Contract Lab) 
Chtnl Con1act 

Sh1pp1ng/Rece1v1ng 
Company 

TestAmerica Laboratories. Inc. 
Address 

1371 5 Rider Trail North , 

City 
Earth City 
State Zip 

MO, 63045 
Phone 
314-2g8-8566(Tel ) 314-298-8757( Fax ) 
Email 

P10JeCt Name 

Grand Haven BLP - CCR Monitoring 
Sne 

Sample Identification - Client ID (lab ID} 

MW-1 (240-79573-1) 

MW-2 (240-79573-2) 

MW-3 (240-79573-3) 

MW-4 (240-79573-4) 

Chain of Custody Record 

Sampler. lab PM 2, 

Myers. Madonna 
- · -....... , 

Phone E-Mail State or Origu1 

madonna.myers@lestamenca1nc.com Ohio 
Accredllattons R~u!red (See note) 

NELAP - Virginia: State Program - West Virginia DEP 

Due Date Requested : 

6/14/2017 Analysis Requested 
TAT Requested (days): 

;;; ;;; ::; 
.; ::; 

POµ e> " 
0 m ~ .... 

WOii z -0 .... 
~ ~ 0 0 -0 ., z C -0 .. 0 
m C 

ProJect ti .;; m 

24017882 
~ ., ,;; .. .. ;;; 0 
C. >- I I 

SSOW# E -
0. 0. 

" " .. 0 u '3 V) 
tJ) tJ) Q. u 
-0 ~ 

... 
" ~ t!ll i ~ Matrix .. VI 

Sample j ~ 
.. "' ~ ~ N 

(wiaw,uer N 
Type u: E .. .. .. 

S&-'!.Olid 
er er cr 

Sample (C=comp, -0 .g "' ,,,1 0 1 O•wa11t111/0U ai ~ 
Sample Date Time G=grab} u: .. .. ;;; ::: 

BT• Tl5sue, A• Alt II. er "' ,,, 

------- ~ Preservat,on Code. X 
5/15/17 

11 .31 
Water X X X 

Eastern 

5/15/17 
12·54 

Water X X X 
Eastern 

5/15117 
14:12 

Water X X X 
Eastern 

5/15/17 
15:14 Waler X X X 

Eastern 

rest America 
:QC No 
!40-70750.1 

Page 
Page 1 of 1 
Job/I 

240-79573-1 

Preservation Codes: 

A-HCL M • Hexane 
B- NaOH N-None 
C - Zn Acelate O-AsNa02 
0 - NIVIC Acid P- Na204S 
E - NaHS04 0- Na2S03 
F. MeOH R-Na2S203 
G-AmchlOr S- HlS0-1 
H - Asco, brc Acid 1 - TSP Dodecahydrale 
I - Ice U-Acetone 

f J- DI Waler V-MCAA 
K- EDTA W•pH-·1 ·5 .. 

C 

§ L -EDA z - othe, cspec,fyt 
C 

8 Other. 

0 
~ .. .r, 
E 
:, 
z 
~ 
0 

Soecial Instructions/Note: >-

X 
2 

2 

2 

2 

Note Smee laboratory accred1tauons are subJecl 10 change. TestAmenca Labor atones. Inc. places the ownersh1p ct method analyte & accredHallon compliance upon out subcontract laboratof1es This sample sh,pmen1 1s forwarded under chain-of-custody If 1he laboratory does nol 
curren1ly ma1nta1n accred11a11on In the State or OngJn hsted above fo1 ana1ys1s.ltes1srma1r1JC be,ng analyzed. the samples must be sh,pped bttclo; to the TesV\merlca laborato,y or othet InstIuct1ons wtll be provided Any changes to accred11at1on status. should be brought 10 TestAnienca 
Laborato11es. Inc. attention 1mmedlately Ir all requested accred1tat1ons are current to date. (eturn lhe Signed Chain ot Custody attesting to said cornp,1cance to TestAmenca Laborato11es. Inc 

Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 

Unconfirmed D Retum To Client Cbisposal By Lab qrcl11ve For Months 
Dehverable Requested. I, II, Ill, IV, Other (specify) Primary Deliverable Rank: 2 Specia l Instructions/QC Requirements: 

Empty Kit Relinquished by· Date Time MeLhod of Shipment 

Rel1nn1: ned ,\ .. , () ()/7.~ Da~'TI::::1_{,,-l :J, 1~00 com,),4 e> ;,,:by r7 ,J.A, ~~ 
DatetT,me; Company 

'/; ,"J· 17-17 /,}q',;7~ "TA 57l-

R~~~"'-"J"' /J--~ Datef11me Company R~IVed by Date/Time; Company 

Rel111qulshed by Date/Time Company Received by DatefT,me· Company 

Custody Seals lntacl · I Custody Seal No .. Cooler Temperature(s) C and Other Remarks: 
\ Yes \ No • 123456789101112131415 
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Login Sample Receipt Checklist

Client: ERM-North Central Inc Job Number: 240-79573-1

Login Number: 79573

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Creation: 05/17/17 03:10 PMList Number: 2

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded. 17.0

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified. Added nitric to samples 2 & 3, pH corrected to < 
2

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

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

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Canton
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Environmental Resources Management Page_of_ 

Field Form for Low Flow Rate Sampling ':)"'AC:::{-1:, l-\ t; 'b 
Well ID: M.w~O \ Project#. ~ ,in;~ 
Site Name & Address: Client: &-'°'"R \.. p 

:'S: ~ Stea s C90e-0 u c,,,-h'l\5 ..;-\9,,'b'l;J" Date: 5 - )S'- \1 
Sampler Name: 1'l, G o,-.w f: , l\\t ...J Weather: S u:01\\ .\. 
Pump Type: 1 PE!ristaltic Temperature/Bar. Pressure h .]_---------- ~ ~ ~ ~ --'"-'LIL=. 
Meter Type (s): YSI 556MPS/Hach 21 00P Start Time of Purging: 2.. 
Top of Casing Elevation (feet): g '\ .~ -=; ' Well Material: -s~te~e-1- or....,,.~=--

Initial Water Level (feet below TOC): ' S: 1£· Well Diameter: 1" or Q;!!) 
Groundwater Elevation/SWL (feet): @ • 'W q~, ·1~ Length of Water Column (feet): (,o,~j 
Well Depth (feet below TOC): \ ~ .3 -Z.: Calculated Well Volume* (liters or~ :-~' -· ~O_'\____ 
Screened Interval (feet below TOC): 3 ~q, Well Volume Discharged (liters or ~ : \o~ -,_ 
Depth Pump Intake Set At (feet below TOC): 4, • \ e-,.L\\J~\~~-:)1-
Well Inspection: Clearly Labeled .@_ N_; Concrete Pad Intact - ~ _N_; Lock Functional ~ N_; Pro-,cover in good condition _ L N_; Casing in good condition _ Q_ N_ ::, ~ SQ....-..\~S 
Calibration: Time; \ \ C)() . ; pH 4 Standard 4 ; pH 7 Standard '1 ; pH 10 Standard )Q ; Conductivity Std j I H.!3 ; oo ioo'f. 
Note: TOC = Top of Casing \ 

Time 
Temperature 

(•C) 

Specific 
Conductance 

(µs/cm) 

Dissolved Oxygen 
(mg/L) 

pH 
(S.U.) 

ORP 
(mV) 

Turbidity (N .T.U.) 
Water Level 

(ft) 

Flow Rate 
<ll~W!l.!.~r 

Comments 
(i.e., odor, color, etc)

Qallon/min) 
'1 7-~ \ i c... 2- l , . ~ (1 I)__., '"2,. - 1 , l o1 l,o t.- :, .~ 'f ""' .,, n 2 /'Tn
\I?_~ l7 - ~ -, l ~'-1 A , lv 7, 1. q 7 11 '1 l "2. Ll ~~IG ('\ , l~IJ 
l \) ,'6 l '7,,,. "CJ 7 l <"J.:/ a:/7 - /, 10 --,7'2.- ,(J \ 1 ::>··~ -<,7'1 rt I C U 
'r'l 3 I i~ ~ ,.., I ~ n I i ·-, , 0 - ., l, ., \ I 0 ~ ~ • 'l'-

o - . \<:'D 

-----
Limits 

~-------
±3% 

(Low Mercury) 

-------
±3% 

----------
±10% when greater than 

0.5 mg/L 

~-----
±0.1 

------
±10 mV 

---------
±10% {when above 5 

NTU)' 

-------* --------
<0.5 Umin = 
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 = TT r2 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. 

~ 2-. ~ _,_, ------,---\ _Comments: ----------------_.... Cl-+,-t<-\ f<...../4-+@:; ,._\....:'.:) j______________________ 
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Environmental Resources Management Page_of_ 

Field Form for Low Flow Rate Sampling ol\(:{t)t.lf/6 

~:~ ~~~e & Address: t w- O'-- P,ob~~~' =::tr 
trJf; ?-S &J"!@~l*'~ ~t!'-b~~ Date: ~'.fj

Sampler Name: CorfM M \e"" --.J ~. U M~Weather:-.,..- ~~~---
Pump Type: 7 1 Peristaltic Temperature/Bar. Pressure-G~.G""' --,-.,.....,....,~"' f".-=+--;,-J '-1'$'. , 
Meter Type (s): YSI 556MPS/Hach 21 00P Start Time of Purging: ~1~1-='2.~~~=--,,_-
Top of Casing Elevation (feet): \ Ql -i..,S: Well Material: steel or FlGe' 
Initial Water Level (feet below TOC): ' Well Diameter: 1" or ~ ·\t.};%~' 
Groundwater Elevation/SWL (feet): f1' g' Length of Water Column (feet): '6 ,5'-Z.. 
Well Depth (feet below TOC): -i~ ,;~j \ Calculated Well Volume• (liters or @ ): ---,-1)_,,='~~ ·3~---
Screened Interval (feet below TOC): £~;...'2.JS Well Volume Discharged (liters or ~ : \ ~ (\ 
Depth Pump Intake Set At (feet below TOC): (q __._:.....,,...,\_t._'-'.,..\IJ- ~~~~.'\- 31.., 
Well Inspection: Clearly Labeled -®,___N_; Concrete Pad lntact ~ N_; Lock Functional _ ct}__N_; Pro-cover in good condition _ ~ N_; Casing in gpod condition _.ft_N_ ~ot ~°"""~\.ff') 
Calibration: Time; \ \ C)D pH 4 Standard --4--;pH 7 Standard I ; pH 10 Standard IQ ; Conductivity Std l,.--4"!J : DO ICQ '/ • 
Note: TOC = Top of Casing 

Temperature 
Specific 

Dissolved Oxygen pH ORP Water Level Flow Rate 
Time Conductance Turbidity (N.T.U.) ~ r(°C) 

(µs/cm) 
(mg/L) (S.U.) (mV) (ft) 

aallon/min\ 
r2,... ~~ ,~.<-t Lt., ; 0 { )!7'}"'i I '?,~ ·- 77_ Z. Ci 1 L, \ t::' .J 'D O ,?_o t'\ 
l'"l..~0 i ...J 1..1 405<' N , ILJ ' '72.. - uq -~ q " /,, l., j i:"'; .. 'i( 0 . )"°O 
I -"'-4 "'\ I'S_ I ~()1..1-< (\ rz... --,,? ;, - ,n 1a '-1 I ~ '~-- 'if { I f<(";f'J 
;·7 4 '¥. i , I'"\ 40'2-~ o l 2.. 1,7..:Z. -1{.q </ .,;,,, t r-,q 0 .7.,oO 
\ 7.-r<:"' I \ ~ " I '-IGoY· 0 ~ I l , ~7-Z, - u_q . rM L:/ .1 ~ f~,1~ CJ ., f<"""OC 
i 2..,"!:;"Loi I)..\,"-"\ '"'-I: 0 2.."'6 ,4. IG 7 _..,_~ '"- l C2 'Lvt -4. rl(;\ le' ,d n i , c1 

I -

----- -------- ------------------ --------------------- ------i; --------
Limits 

±3% 
±3% 

±10% when greater than 
±0.1 ±10 mV 

±10% (when above 5 <0.5 Umin= 
(Low Mercury) 0.5 mg/L NTU)' 0.13 gal/min 

Comments 
(i.e., odor, color, etc) 

--------------
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= TT r2 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 

. l(cl 
'All attempts will be made to get turbidity below 10 NTUs. In the event that groundwater turbidity has stabilized ove 20 NTU, a filtered metals (dissolved) sample will also be collected. 
Comments: Co ()'5 \ ? t' ._ Ml e. '(\ - '5 ~ 
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Field Form for Low Flow Rate Sampling 
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): 

MW-OS 

:r(§rLi{fir'•'._HiS C.,~f,;, 0 

~ ..;_P....;; al;.;.;tic.;;..._ ____e.;.;.ris.:;.;tc;;. __

Proje~t #: ()-k)~4~ ~ 
Chent: .fz!H;:Cf 

Date: S,~\5" ,., \:i 
Weather: S~~ 

Temperature/Bar. Pressure Cv_f {7:Lls'P
Start Time of Purging: \..::,Yfu 

Well Material: steel or ~ 
Well Diameter: 1" or ~ 

Length of Water Column (feet): c'f, 
Calculated Well Volume• (liters or~: _ \ '""<::,______----
Well Volume Discharged (liters or !GI): - "'-=L=--:•w~=--- - ~ 

·u\U v ~"~:) 3\.
Well Inspection: Clearly_Labeled £f_ N_; Concrete P~d Intact ~ N_; Lock Functional _ _ N_; P~o;.1,over in good condition __()I_N_; Casing in good condition - ~N ~' 1~\""~\Q,I:, 
Calibration:. Time; \\ ()C) ; pH 4 Standard l\. ; pH 7 Standard7 ; pH 10 Standard I\.) ; Conductivity Std I, l-\ Is ; DO \QO'j , 
Note· TOC = Top of Casing 

Specific Flow RateTemperature Dissolved Oxygen - pH ORP Water Level CommentsTime Conductance Turbidity (N.T.U.) ~or(• C) (mg/L) (S.U.) (mV) (ft) (i.e., odor, color, etc) (µs/cm) aallon/minl 
,St - ,,.-q\ '2.. ~ \A{ ) ' ~R. <,._, }-k,L~ --mr'\ o . ., rm 

n .:. TI75 _..:,f', 
n -'>rio 

n.,,-7'\ 14\7 LI < rq i- l'11 7 i--i, - ""I :A- (1\ - ild ,)( I '"l ~74."11. 'Cf?-

In I ~ .7 1..4- lJZ~ U , IQ lo .'fl - ,7_°"!>,'-t ln;-;, J ,. l\, -, "" ,:_ ,-:2 

l - ~ u·~-J ..., o ~lr P: Q I\ - 1rn .ri 7 ..~ <4 p -r i.i 
( I( \ '. I ; 11:'fl U r'I . ~ /.. a.:r - l cJ7 ,1, , . -:27 \-') ,-f~ 

\1J I~q I>"_ - - Lf'c-1·~ ~ ~T -:, r. Cl"? - JOCL.: 1~,: T5 -:',J.J
R,rs 

-

,_ _______~-----------------· -------. --------~--------------------
±10% (when above 5 ±3% ±10% when greater than <0.5 Umin=Limits ±3% ±0.1 ±1 0 mV(Low Mercury) 0.5 mg/L 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= TT r2 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 NT Us. In the event that groundwater turbidity has stabilized ove 20 NTU, a filtered metals (dissolved) sample will also be collected. 
-,.,1 I -,

Comments: _ _______ __________________ -.J"'- '- --- ------..;:;...--"L-4->---><'--~._,;,,,.'--'L...J4...J!::::::..-- -------------- -
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Field Form for Low Flow Rate Sampling 
Well ID: M w-C> l..\ Project#: ~-.-----~-
Site Name & Address: ~ Client: 

Sampler Name: ·:rB ~~ Wea~~!~~ :- =~=7'....'""':~=='ti;eki:r~£'r~ &~'\-\bf\ ~= = ......'""+-=~=--==-
Pump Type: Peri altic Temperature/Bar. Pressure~Jl."!'~-+----
Meter Type (s) : YSI 556MPS/Hach 21 00P Start Time of Purging: - ·-'-'-4--==----~-
Top of Casing Elevation (feet): \ Dc5 ,~$;qJ Well Material: steel or VC 
Initial Water Level (feet below TOC): \D't' Well Diameter: 1" or CZ, 
Groundwater Elevation/SWL (feet) : --' _ 1q~ Length of Water Column (feet): -:;::, ,36 
Well Depth (feet below TOC): ,00 Calculated Well Volume* (liters or ~ : __,\H1__.:i,.""""'()=-----
Screened Interval (feet below TOC): - IS' Well Volume Discharged (liters or ~ : --,_ ,.,. ~~ 
Depth Pump Intake Set At (feet below TOC): \ 4 \ \ (\<.,\\,)~'-"~ '7::,\..... 
Well Inspection: Clearly Labeled !)_ N_; Concrete Pad Intact ~ _N_; Lock Functional _s;J_ N_; Pro-cover in good condition --;-~ N_; Casing in good condition _ , _N_ 
Calibration: Time; \\ 6\) ; pH 4 Standard ;j ; pH 7 Standard 7 ; pH 10 Standard \(') ; Conductivity Std \ i)JJ5 ; DO \0¢ ~ , 
Note: TOC = Top of Casing 1 

Time 

\.C::l.."l"> 
'-~"if: ~ 

I C l' 'f.. 
l<"'I 
I i:::- ~ -

-----
Limits 

. 

Specific
Temperature Dissolved Oxygen pH ORP

Conductance Turbidity (N.T.U.)
(•C) (mg/L) (S.U.) (mV)

(µs/cm) 
ts, t,, "2-'1~{ 0,-/7 l • l"'-1 -141 '.'\ I\_, ...21..u-, n I {g .-,~ 11 I,'"'L ~ i .4 n,r I 
' :.s ~, ..,Cf"?1 0 tl"'-1 l .. l )( ,.~,c.r J,I n, ~ 

Ill ~C! ~j n n ' 1,t'1 - I ,)CJ , '7 (), ir., l'A.~i'-, 7q~q rl ,I< ,.?Ai -,~,,~ 0 , '-f"\ 
I --

--------·-------.----------·------;---------------
±3% ±10% when greater than ±10% (when above 5 

±3% ±0.1 ±10mV(Low Mercury) 0.5 mg/L NTU)T 

Water Level 
(ft) 

11 O,~ 
l t f\ q 

11 /J~ 
I \ (\ 'ii 
' 1(, 0 X 

------~ 

Flow Rate 

~ or 
in.) 

u , ""}_OV 

n , ~c, 
t1 "2,(}(J 

O,Z.00 
U,,Z.O(J 

--------
<0.5 Umin= 
0.13 gal/min 

Comments 
(i.e. , odor, color. etc) 

--------------· 

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= TT r2 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. NTU, filtered metals (dissolved) sample will also be collected. 
Comments: : - f 
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Definitions/Glossary
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Qualifiers

Metals

Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

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 Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

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

Abbreviation

%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 2.3º 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
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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)

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.
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Method Summary
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method Method Description LaboratoryProtocol

SW8466010C Metals (ICP) TAL CAN

SW8466020A Metals (ICP/MS) TAL CAN

SW8467470A Mercury (CVAA) TAL CAN

SW8469056A Anions, Ion Chromatography TAL CAN

SMSM 2540C Solids, Total Dissolved (TDS) TAL CAN

SW8469315 Radium-226 (GFPC) TAL SL

SW8469320 Radium-228 (GFPC) TAL SL

TAL-STLRa226_Ra228 Combined Radium-226 and Radium-228 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

TestAmerica Canton
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Sample Summary
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

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
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-80732-1

Boron

RL

4000 ug/L

MDL

160

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

20110000 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1140000 6010C

Antimony 0.0020 mg/L0.00057 Total 

Recoverable

10.00064 J 6020A

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0011 J 6020A

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.27 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.00053 J 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0025 J 6020A

Lead 0.0010 mg/L0.00045 Total 

Recoverable

10.00057 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

12.5 6020A

Chloride 1.0 mg/L0.28 Total/NA1190 9056A

Fluoride 0.50 mg/L0.24 Total/NA1018 9056A

Sulfate 10 mg/L3.5 Total/NA10430 9056A

Total Dissolved Solids 20 mg/L16 Total/NA11900 SM 2540C

Client Sample ID: MW-2 Lab Sample ID: 240-80732-2

Boron

RL

2000 ug/L

MDL

81

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

10130000 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1190000 6010C

Antimony 0.0020 mg/L0.00057 Total 

Recoverable

10.00068 J 6020A

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0070 6020A

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.47 6020A

Beryllium 0.0010 mg/L0.00031 Total 

Recoverable

10.00077 J * 6020A

Cadmium 0.0010 mg/L0.00021 Total 

Recoverable

10.00025 J 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.0087 6020A

Chromium 0.0020 mg/L0.00098 Total 

Recoverable

10.060 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0069 J 6020A

Lead 0.0010 mg/L0.00045 Total 

Recoverable

10.0057 6020A

Selenium 0.0050 mg/L0.00089 Total 

Recoverable

10.0027 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

11.7 6020A

Chloride 5.0 mg/L1.4 Total/NA5150 9056A

Fluoride 0.25 mg/L0.12 Total/NA512 9056A

Total Dissolved Solids 50 mg/L39 Total/NA12300 SM 2540C

TestAmerica Canton

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 Lab Sample ID: 240-80732-3

Boron

RL

2000 ug/L

MDL

81

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

105900 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1590000 6010C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0027 J 6020A

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.31 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.0016 6020A

Chromium 0.0020 mg/L0.00098 Total 

Recoverable

10.0018 J 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0065 J 6020A

Selenium 0.0050 mg/L0.00089 Total 

Recoverable

10.0012 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

10.076 6020A

Chloride 5.0 mg/L1.4 Total/NA5450 9056A

Fluoride 0.25 mg/L0.12 Total/NA51.7 9056A

Sulfate 5.0 mg/L1.7 Total/NA5990 9056A

Total Dissolved Solids 50 mg/L39 Total/NA13600 SM 2540C

Client Sample ID: MW-4 Lab Sample ID: 240-80732-4

Boron

RL

2000 ug/L

MDL

81

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

103900 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1450000 6010C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0019 J 6020A

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.16 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.00040 J 6020A

Chromium 0.0020 mg/L0.00098 Total 

Recoverable

10.0021 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0012 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

10.049 6020A

Chloride 10 mg/L2.8 Total/NA10360 9056A

Fluoride 0.050 mg/L0.024 Total/NA11.4 9056A

Sulfate 10 mg/L3.5 Total/NA10880 9056A

Total Dissolved Solids 40 mg/L31 Total/NA12400 SM 2540C

TestAmerica Canton

This Detection Summary does not include radiochemical test results.
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Client Sample Results
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-80732-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 06/05/17 11:33

Date Received: 06/09/17 09:30

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

Boron 110000 4000 160 ug/L 06/12/17 10:54 06/15/17 14:33 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 06/12/17 10:54 06/13/17 15:00 1Calcium 140000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.00064 J 0.0020 0.00057 mg/L 06/12/17 10:54 06/15/17 00:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 06/12/17 10:54 06/15/17 15:58 1Arsenic 0.0011 J

0.0050 0.0022 mg/L 06/12/17 10:54 06/15/17 00:22 1Barium 0.27

0.0010 0.00031 mg/L 06/12/17 10:54 06/15/17 00:22 1Beryllium 0.0010 U F1 *

0.0010 0.00021 mg/L 06/12/17 10:54 06/15/17 00:22 1Cadmium 0.0010 U

0.0010 0.00019 mg/L 06/12/17 10:54 06/15/17 15:58 1Cobalt 0.00053 J

0.0020 0.00098 mg/L 06/12/17 10:54 06/15/17 00:22 1Chromium 0.0020 U

0.010 0.0011 mg/L 06/12/17 10:54 06/15/17 00:22 1Molybdenum 0.0025 J

0.0010 0.00045 mg/L 06/12/17 10:54 06/15/17 00:22 1Lead 0.00057 J

0.0050 0.00089 mg/L 06/12/17 10:54 06/15/17 00:22 1Selenium 0.0050 U

0.0010 0.00020 mg/L 06/12/17 10:54 06/15/17 00:22 1Thallium 0.0010 U

0.0080 0.0017 mg/L 06/12/17 10:54 06/15/17 00:22 1Lithium 2.5

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 06/12/17 14:00 06/13/17 17:55 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 190 1.0 0.28 mg/L 06/17/17 02:05 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.24 mg/L 06/17/17 02:25 10Fluoride 18

10 3.5 mg/L 06/17/17 02:25 10Sulfate 430

20 16 mg/L 06/12/17 08:58 1Total Dissolved Solids 1900

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.0243 U

(2σ+/-)

0.0490

(2σ+/-)

107/07/17 05:2506/14/17 14:57pCi/L0.08881.00

RL MDC

0.0490

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

06/14/17 14:57 07/07/17 05:25 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.3

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.0547 U

(2σ+/-)

0.217

(2σ+/-)

106/23/17 11:1006/15/17 13:05pCi/L0.3781.00

RL MDC

0.217

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

06/15/17 13:05 06/23/17 11:10 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.3

Y Carrier 40 - 110 06/15/17 13:05 06/23/17 11:10 186.7
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Client Sample Results
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-80732-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 06/05/17 11:33

Date Received: 06/09/17 09:30

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

Analyte

Combined Radium 226 

+ 228

0.0790 U

(2σ+/-)

0.222

(2σ+/-)

107/07/17 17:22pCi/L0.3785.00

RL MDC

0.222

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

TestAmerica Canton
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Client Sample Results
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-80732-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 06/05/17 12:41

Date Received: 06/09/17 09:30

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

Boron 130000 2000 81 ug/L 06/12/17 10:54 06/14/17 20:04 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 06/12/17 10:54 06/13/17 15:30 1Calcium 190000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.00068 J 0.0020 0.00057 mg/L 06/12/17 10:54 06/15/17 00:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 06/12/17 10:54 06/15/17 16:19 1Arsenic 0.0070

0.0050 0.0022 mg/L 06/12/17 10:54 06/15/17 00:43 1Barium 0.47

0.0010 0.00031 mg/L 06/12/17 10:54 06/15/17 00:43 1Beryllium 0.00077 J *

0.0010 0.00021 mg/L 06/12/17 10:54 06/15/17 00:43 1Cadmium 0.00025 J

0.0010 0.00019 mg/L 06/12/17 10:54 06/15/17 16:19 1Cobalt 0.0087

0.0020 0.00098 mg/L 06/12/17 10:54 06/15/17 00:43 1Chromium 0.060

0.010 0.0011 mg/L 06/12/17 10:54 06/15/17 00:43 1Molybdenum 0.0069 J

0.0010 0.00045 mg/L 06/12/17 10:54 06/15/17 00:43 1Lead 0.0057

0.0050 0.00089 mg/L 06/12/17 10:54 06/15/17 00:43 1Selenium 0.0027 J

0.0010 0.00020 mg/L 06/12/17 10:54 06/15/17 00:43 1Thallium 0.0010 U

0.0080 0.0017 mg/L 06/12/17 10:54 06/15/17 00:43 1Lithium 1.7

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 06/12/17 14:00 06/13/17 18:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 150 5.0 1.4 mg/L 06/17/17 02:45 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.25 0.12 mg/L 06/17/17 02:45 5Fluoride 12

5.0 1.7 mg/L 06/17/17 02:45 5Sulfate 5.0 U

50 39 mg/L 06/12/17 08:58 1Total Dissolved Solids 2300

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.661

(2σ+/-)

0.215

(2σ+/-)

107/07/17 05:2506/14/17 14:57pCi/L0.1761.00

RL MDC

0.206

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

06/14/17 14:57 07/07/17 05:25 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.2

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 1.22

(2σ+/-)

0.556

(2σ+/-)

106/23/17 11:1006/15/17 13:05pCi/L0.7771.00

RL MDC

0.545

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

06/15/17 13:05 06/23/17 11:10 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.2

Y Carrier 40 - 110 06/15/17 13:05 06/23/17 11:10 181.5
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Client Sample Results
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-80732-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 06/05/17 12:41

Date Received: 06/09/17 09:30

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

Analyte

Combined Radium 
226 + 228

1.89

(2σ+/-)

0.596

(2σ+/-)

107/07/17 17:22pCi/L0.7775.00

RL MDC

0.582

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

TestAmerica Canton
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Client Sample Results
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-80732-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 06/05/17 13:40

Date Received: 06/09/17 09:30

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

Boron 5900 2000 81 ug/L 06/12/17 10:54 06/14/17 20:09 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 06/12/17 10:54 06/13/17 15:34 1Calcium 590000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 06/12/17 10:54 06/15/17 00:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 06/12/17 10:54 06/15/17 16:23 1Arsenic 0.0027 J

0.0050 0.0022 mg/L 06/12/17 10:54 06/15/17 00:47 1Barium 0.31

0.0010 0.00031 mg/L 06/12/17 10:54 06/15/17 00:47 1Beryllium 0.0010 U *

0.0010 0.00021 mg/L 06/12/17 10:54 06/15/17 00:47 1Cadmium 0.0010 U

0.0010 0.00019 mg/L 06/12/17 10:54 06/15/17 16:23 1Cobalt 0.0016

0.0020 0.00098 mg/L 06/12/17 10:54 06/15/17 00:47 1Chromium 0.0018 J

0.010 0.0011 mg/L 06/12/17 10:54 06/15/17 00:47 1Molybdenum 0.0065 J

0.0010 0.00045 mg/L 06/12/17 10:54 06/15/17 00:47 1Lead 0.0010 U

0.0050 0.00089 mg/L 06/12/17 10:54 06/15/17 00:47 1Selenium 0.0012 J

0.0010 0.00020 mg/L 06/12/17 10:54 06/15/17 00:47 1Thallium 0.0010 U

0.0080 0.0017 mg/L 06/12/17 10:54 06/15/17 00:47 1Lithium 0.076

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 06/12/17 14:00 06/13/17 18:04 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 450 5.0 1.4 mg/L 06/17/17 04:06 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.25 0.12 mg/L 06/17/17 04:06 5Fluoride 1.7

5.0 1.7 mg/L 06/17/17 04:06 5Sulfate 990

50 39 mg/L 06/12/17 08:58 1Total Dissolved Solids 3600

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.275

(2σ+/-)

0.0936

(2σ+/-)

107/07/17 05:2506/14/17 14:57pCi/L0.07691.00

RL MDC

0.0902

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

06/14/17 14:57 07/07/17 05:25 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

98.2

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.227 U

(2σ+/-)

0.203

(2σ+/-)

106/23/17 11:1006/15/17 13:05pCi/L0.3231.00

RL MDC

0.201

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

06/15/17 13:05 06/23/17 11:10 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

98.2

Y Carrier 40 - 110 06/15/17 13:05 06/23/17 11:10 193.1
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Client Sample Results
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-80732-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 06/05/17 13:40

Date Received: 06/09/17 09:30

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

Analyte

Combined Radium 
226 + 228

0.502

(2σ+/-)

0.223

(2σ+/-)

107/07/17 17:22pCi/L0.3235.00

RL MDC

0.221

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-80732-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 06/05/17 14:29

Date Received: 06/09/17 09:30

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

Boron 3900 2000 81 ug/L 06/12/17 10:54 06/14/17 20:13 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 06/12/17 10:54 06/13/17 15:39 1Calcium 450000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 06/12/17 10:54 06/15/17 00:51 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 06/12/17 10:54 06/15/17 16:35 1Arsenic 0.0019 J

0.0050 0.0022 mg/L 06/12/17 10:54 06/15/17 00:51 1Barium 0.16

0.0010 0.00031 mg/L 06/12/17 10:54 06/15/17 00:51 1Beryllium 0.0010 U *

0.0010 0.00021 mg/L 06/12/17 10:54 06/15/17 00:51 1Cadmium 0.0010 U

0.0010 0.00019 mg/L 06/12/17 10:54 06/15/17 16:35 1Cobalt 0.00040 J

0.0020 0.00098 mg/L 06/12/17 10:54 06/15/17 00:51 1Chromium 0.0021

0.010 0.0011 mg/L 06/12/17 10:54 06/15/17 00:51 1Molybdenum 0.0012 J

0.0010 0.00045 mg/L 06/12/17 10:54 06/15/17 00:51 1Lead 0.0010 U

0.0050 0.00089 mg/L 06/12/17 10:54 06/15/17 00:51 1Selenium 0.0050 U

0.0010 0.00020 mg/L 06/12/17 10:54 06/15/17 00:51 1Thallium 0.0010 U

0.0080 0.0017 mg/L 06/12/17 10:54 06/15/17 00:51 1Lithium 0.049

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 06/12/17 14:00 06/13/17 18:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 360 10 2.8 mg/L 06/17/17 05:06 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.024 mg/L 06/17/17 04:46 1Fluoride 1.4

10 3.5 mg/L 06/17/17 05:06 10Sulfate 880

40 31 mg/L 06/12/17 08:58 1Total Dissolved Solids 2400

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.141

(2σ+/-)

0.0768

(2σ+/-)

107/07/17 05:2506/14/17 14:57pCi/L0.09521.00

RL MDC

0.0758

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

06/14/17 14:57 07/07/17 05:25 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.6

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.201 U

(2σ+/-)

0.189

(2σ+/-)

106/23/17 11:1106/15/17 13:05pCi/L0.3031.00

RL MDC

0.188

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

06/15/17 13:05 06/23/17 11:11 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.6

Y Carrier 40 - 110 06/15/17 13:05 06/23/17 11:11 190.1
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Client Sample Results
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-80732-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 06/05/17 14:29

Date Received: 06/09/17 09:30

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

Analyte

Combined Radium 
226 + 228

0.342

(2σ+/-)

0.204

(2σ+/-)

107/07/17 17:22pCi/L0.3035.00

RL MDC

0.203

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Tracer/Carrier Summary
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9315 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba

97.3240-80732-1

Percent Yield (Acceptance Limits)

MW-1

91.2240-80732-2 MW-2

98.2240-80732-3 MW-3

97.6240-80732-4 MW-4

94.7LCS 160-313413/2-A Lab Control Sample

93.2MB 160-313413/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: 9320 - Radium-228 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110) (40-110)

Ba Y

97.3 86.7240-80732-1

Percent Yield (Acceptance Limits)

MW-1

91.2 81.5240-80732-2 MW-2

98.2 93.1240-80732-3 MW-3

97.6 90.1240-80732-4 MW-4

94.7 87.5LCS 160-313637/2-A Lab Control Sample

93.2 91.2MB 160-313637/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Y = Y Carrier
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QC Sample Results
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 6010C - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 240-282674/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283002 Prep Batch: 282674

RL MDL

Calcium 5000 U 5000 710 ug/L 06/12/17 10:54 06/13/17 14:52 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: MB 240-282674/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283083 Prep Batch: 282674

RL MDL

Boron 200 U 200 8.1 ug/L 06/12/17 10:54 06/14/17 19:31 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-282674/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283002 Prep Batch: 282674

Calcium 50000 53500 ug/L 107 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-282674/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283083 Prep Batch: 282674

Boron 1000 1120 ug/L 112 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: MW-1Lab Sample ID: 240-80732-1 MS
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283002 Prep Batch: 282674

Calcium 140000 50000 183000 ug/L 91 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: MW-1Lab Sample ID: 240-80732-1 MS
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283342 Prep Batch: 282674

Boron 110000 1000 109000 4 ug/L -27 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: MW-1Lab Sample ID: 240-80732-1 MSD
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283002 Prep Batch: 282674

Calcium 140000 50000 189000 ug/L 103 75 - 125 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: MW-1Lab Sample ID: 240-80732-1 MSD
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283342 Prep Batch: 282674

Boron 110000 1000 111000 4 ug/L 168 75 - 125 2 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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QC Sample Results
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 6020A - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 240-282674/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283213 Prep Batch: 282674

RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 06/12/17 10:54 06/15/17 00:14 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0050 U 0.00220.0050 mg/L 06/12/17 10:54 06/15/17 00:14 1Barium

0.0010 U 0.000310.0010 mg/L 06/12/17 10:54 06/15/17 00:14 1Beryllium

0.0010 U 0.000210.0010 mg/L 06/12/17 10:54 06/15/17 00:14 1Cadmium

0.0020 U 0.000980.0020 mg/L 06/12/17 10:54 06/15/17 00:14 1Chromium

0.010 U 0.00110.010 mg/L 06/12/17 10:54 06/15/17 00:14 1Molybdenum

0.0010 U 0.000450.0010 mg/L 06/12/17 10:54 06/15/17 00:14 1Lead

0.0050 U 0.000890.0050 mg/L 06/12/17 10:54 06/15/17 00:14 1Selenium

0.0010 U 0.000200.0010 mg/L 06/12/17 10:54 06/15/17 00:14 1Thallium

0.0080 U 0.00170.0080 mg/L 06/12/17 10:54 06/15/17 00:14 1Lithium

Client Sample ID: Method BlankLab Sample ID: MB 240-282674/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283389 Prep Batch: 282674

RL MDL

Arsenic 0.0050 U 0.0050 0.00075 mg/L 06/12/17 10:54 06/15/17 15:49 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0010 U 0.000190.0010 mg/L 06/12/17 10:54 06/15/17 15:49 1Cobalt

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-282674/27-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283213 Prep Batch: 282674

Antimony 0.100 0.106 mg/L 106 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Barium 1.00 1.05 mg/L 105 80 - 120

Beryllium 1.00 1.21 * 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

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-282674/27-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283389 Prep Batch: 282674

Arsenic 1.00 1.05 mg/L 105 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Cobalt 1.00 1.12 mg/L 112 80 - 120

Client Sample ID: MW-1Lab Sample ID: 240-80732-1 MS
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283213 Prep Batch: 282674

Antimony 0.00064 J 0.100 0.107 mg/L 107 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 6020A - Metals (ICP/MS) (Continued)

Client Sample ID: MW-1Lab Sample ID: 240-80732-1 MS
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283213 Prep Batch: 282674

Barium 0.27 1.00 1.32 mg/L 105 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Beryllium 0.0010 U F1 * 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

Client Sample ID: MW-1Lab Sample ID: 240-80732-1 MS
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283389 Prep Batch: 282674

Arsenic 0.0011 J 1.00 0.991 mg/L 99 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Cobalt 0.00053 J 1.00 1.03 mg/L 103 75 - 125

Client Sample ID: MW-1Lab Sample ID: 240-80732-1 MSD
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283213 Prep Batch: 282674

Antimony 0.00064 J 0.100 0.108 mg/L 107 75 - 125 0 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Barium 0.27 1.00 1.32 mg/L 105 75 - 125 0 20

Beryllium 0.0010 U F1 * 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 2.59 4 mg/L 129 75 - 125 4 20

Client Sample ID: MW-1Lab Sample ID: 240-80732-1 MSD
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 283389 Prep Batch: 282674

Arsenic 0.0011 J 1.00 0.977 mg/L 98 75 - 125 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Cobalt 0.00053 J 1.00 1.02 mg/L 102 75 - 125 1 20
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QC Sample Results
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 7470A - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 240-282678/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 283042 Prep Batch: 282678

RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 06/12/17 14:00 06/13/17 17:51 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-282678/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 283042 Prep Batch: 282678

Mercury 0.00500 0.00496 mg/L 99 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: MW-1Lab Sample ID: 240-80732-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 283042 Prep Batch: 282678

Mercury 0.00020 U 0.00100 0.00109 mg/L 109 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: MW-1Lab Sample ID: 240-80732-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 283042 Prep Batch: 282678

Mercury 0.00020 U 0.00100 0.00101 mg/L 101 80 - 120 8 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: 9056A - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 240-283519/27
Matrix: Water Prep Type: Total/NA
Analysis Batch: 283519

RL MDL

Chloride 1.0 U 1.0 0.28 mg/L 06/17/17 00:04 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.050 U 0.0240.050 mg/L 06/17/17 00:04 1Fluoride

1.0 U 0.351.0 mg/L 06/17/17 00:04 1Sulfate

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-283519/28
Matrix: Water Prep Type: Total/NA
Analysis Batch: 283519

Chloride 50.0 51.7 mg/L 103 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Fluoride 2.50 2.67 mg/L 107 90 - 110

Sulfate 50.0 52.0 mg/L 104 90 - 110
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QC Sample Results
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

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

Client Sample ID: Method BlankLab Sample ID: MB 240-282649/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 282649

RL MDL

Total Dissolved Solids 10 U 10 7.8 mg/L 06/12/17 08:58 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-282649/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 282649

Total Dissolved Solids 242 248 mg/L 102 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: MW-1Lab Sample ID: 240-80732-1 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 282649

Total Dissolved Solids 1900 1910 mg/L 0.3 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 9315 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-313413/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 316538 Prep Batch: 313413

Radium-226

Analyte

U 107/07/17 05:2406/14/17 14:57pCi/L0.0735

MDC

1.00

RL

0.04570.0456

(2σ+/-) (2σ+/-)

MB

0.03826

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 06/14/17 14:57 07/07/17 05:24 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

93.2

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-313413/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 316538 Prep Batch: 313413

Radium-226

Analyte

137-689710.9711.4 1.12 1.00 0.0785

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

94.7

LCS
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QC Sample Results
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9320 - Radium-228 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-313637/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 314986 Prep Batch: 313637

Radium-228

Analyte

U 106/23/17 11:1006/15/17 13:05pCi/L0.353

MDC

1.00

RL

0.1900.190

(2σ+/-) (2σ+/-)

MB

-0.06176

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 06/15/17 13:05 06/23/17 11:10 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

93.2

MB MB

06/15/17 13:05 06/23/17 11:10 1Y Carrier 91.2 40 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-313637/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 314986 Prep Batch: 313637

Radium-228

Analyte

140-5612116.0013.3 1.69 1.00 0.376

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

94.7

LCS

Y Carrier 87.5 40 - 110
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QC Association Summary
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Metals

Prep Batch: 282674

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A240-80732-1 MW-1 Total Recoverable

Water 3005A240-80732-2 MW-2 Total Recoverable

Water 3005A240-80732-3 MW-3 Total Recoverable

Water 3005A240-80732-4 MW-4 Total Recoverable

Water 3005AMB 240-282674/1-A Method Blank Total Recoverable

Water 3005ALCS 240-282674/27-A Lab Control Sample Total Recoverable

Water 3005ALCS 240-282674/2-A Lab Control Sample Total Recoverable

Water 3005A240-80732-1 MS MW-1 Total Recoverable

Water 3005A240-80732-1 MS MW-1 Total Recoverable

Water 3005A240-80732-1 MSD MW-1 Total Recoverable

Water 3005A240-80732-1 MSD MW-1 Total Recoverable

Prep Batch: 282678

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A240-80732-1 MW-1 Total/NA

Water 7470A240-80732-2 MW-2 Total/NA

Water 7470A240-80732-3 MW-3 Total/NA

Water 7470A240-80732-4 MW-4 Total/NA

Water 7470AMB 240-282678/1-A Method Blank Total/NA

Water 7470ALCS 240-282678/2-A Lab Control Sample Total/NA

Water 7470A240-80732-1 MS MW-1 Total/NA

Water 7470A240-80732-1 MSD MW-1 Total/NA

Analysis Batch: 283002

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 282674240-80732-1 MW-1 Total Recoverable

Water 6010C 282674240-80732-2 MW-2 Total Recoverable

Water 6010C 282674240-80732-3 MW-3 Total Recoverable

Water 6010C 282674240-80732-4 MW-4 Total Recoverable

Water 6010C 282674MB 240-282674/1-A Method Blank Total Recoverable

Water 6010C 282674LCS 240-282674/2-A Lab Control Sample Total Recoverable

Water 6010C 282674240-80732-1 MS MW-1 Total Recoverable

Water 6010C 282674240-80732-1 MSD MW-1 Total Recoverable

Analysis Batch: 283042

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A 282678240-80732-1 MW-1 Total/NA

Water 7470A 282678240-80732-2 MW-2 Total/NA

Water 7470A 282678240-80732-3 MW-3 Total/NA

Water 7470A 282678240-80732-4 MW-4 Total/NA

Water 7470A 282678MB 240-282678/1-A Method Blank Total/NA

Water 7470A 282678LCS 240-282678/2-A Lab Control Sample Total/NA

Water 7470A 282678240-80732-1 MS MW-1 Total/NA

Water 7470A 282678240-80732-1 MSD MW-1 Total/NA

Analysis Batch: 283083

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 282674240-80732-2 MW-2 Total Recoverable

Water 6010C 282674240-80732-3 MW-3 Total Recoverable

Water 6010C 282674240-80732-4 MW-4 Total Recoverable

Water 6010C 282674MB 240-282674/1-A Method Blank Total Recoverable
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QC Association Summary
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Metals (Continued)

Analysis Batch: 283083 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 282674LCS 240-282674/2-A Lab Control Sample Total Recoverable

Analysis Batch: 283213

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 282674240-80732-1 MW-1 Total Recoverable

Water 6020A 282674240-80732-2 MW-2 Total Recoverable

Water 6020A 282674240-80732-3 MW-3 Total Recoverable

Water 6020A 282674240-80732-4 MW-4 Total Recoverable

Water 6020A 282674MB 240-282674/1-A Method Blank Total Recoverable

Water 6020A 282674LCS 240-282674/27-A Lab Control Sample Total Recoverable

Water 6020A 282674240-80732-1 MS MW-1 Total Recoverable

Water 6020A 282674240-80732-1 MSD MW-1 Total Recoverable

Analysis Batch: 283342

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 282674240-80732-1 MW-1 Total Recoverable

Water 6010C 282674240-80732-1 MS MW-1 Total Recoverable

Water 6010C 282674240-80732-1 MSD MW-1 Total Recoverable

Analysis Batch: 283389

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 282674240-80732-1 MW-1 Total Recoverable

Water 6020A 282674240-80732-2 MW-2 Total Recoverable

Water 6020A 282674240-80732-3 MW-3 Total Recoverable

Water 6020A 282674240-80732-4 MW-4 Total Recoverable

Water 6020A 282674MB 240-282674/1-A Method Blank Total Recoverable

Water 6020A 282674LCS 240-282674/27-A Lab Control Sample Total Recoverable

Water 6020A 282674240-80732-1 MS MW-1 Total Recoverable

Water 6020A 282674240-80732-1 MSD MW-1 Total Recoverable

General Chemistry

Analysis Batch: 282649

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2540C240-80732-1 MW-1 Total/NA

Water SM 2540C240-80732-2 MW-2 Total/NA

Water SM 2540C240-80732-3 MW-3 Total/NA

Water SM 2540C240-80732-4 MW-4 Total/NA

Water SM 2540CMB 240-282649/1 Method Blank Total/NA

Water SM 2540CLCS 240-282649/2 Lab Control Sample Total/NA

Water SM 2540C240-80732-1 DU MW-1 Total/NA

Analysis Batch: 283519

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9056A240-80732-1 MW-1 Total/NA

Water 9056A240-80732-1 MW-1 Total/NA

Water 9056A240-80732-2 MW-2 Total/NA

Water 9056A240-80732-3 MW-3 Total/NA

Water 9056A240-80732-4 MW-4 Total/NA

Water 9056A240-80732-4 MW-4 Total/NA
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QC Association Summary
TestAmerica Job ID: 240-80732-1Client: ERM-North Central Inc

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

Water 9056AMB 240-283519/27 Method Blank Total/NA

Water 9056ALCS 240-283519/28 Lab Control Sample Total/NA

Rad

Prep Batch: 313413

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21240-80732-1 MW-1 Total/NA

Water PrecSep-21240-80732-2 MW-2 Total/NA

Water PrecSep-21240-80732-3 MW-3 Total/NA

Water PrecSep-21240-80732-4 MW-4 Total/NA

Water PrecSep-21MB 160-313413/1-A Method Blank Total/NA

Water PrecSep-21LCS 160-313413/2-A Lab Control Sample Total/NA

Prep Batch: 313637

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep_0240-80732-1 MW-1 Total/NA

Water PrecSep_0240-80732-2 MW-2 Total/NA

Water PrecSep_0240-80732-3 MW-3 Total/NA

Water PrecSep_0240-80732-4 MW-4 Total/NA

Water PrecSep_0MB 160-313637/1-A Method Blank Total/NA

Water PrecSep_0LCS 160-313637/2-A Lab Control Sample Total/NA

TestAmerica Canton
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Lab Chronicle
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
Matrix: WaterDate Collected: 06/05/17 11:33

Date Received: 06/09/17 09:30

Prep 3005A 06/12/17 10:54 AJC282674 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 283002 06/13/17 15:00 RKT TAL CANTotal Recoverable

Prep 3005A 282674 06/12/17 10:54 AJC TAL CANTotal Recoverable

Analysis 6010C 20 283342 06/15/17 14:33 RKT TAL CANTotal Recoverable

Prep 3005A 282674 06/12/17 10:54 AJC TAL CANTotal Recoverable

Analysis 6020A 1 283213 06/15/17 00:22 AS1 TAL CANTotal Recoverable

Prep 3005A 282674 06/12/17 10:54 AJC TAL CANTotal Recoverable

Analysis 6020A 1 283389 06/15/17 15:58 AS1 TAL CANTotal Recoverable

Prep 7470A 282678 06/12/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 283042 06/13/17 17:55 DTN TAL CANTotal/NA

Analysis 9056A 1 283519 06/17/17 02:05 LKG TAL CANTotal/NA

Analysis 9056A 10 283519 06/17/17 02:25 LKG TAL CANTotal/NA

Analysis SM 2540C 1 282649 06/12/17 08:58 MM TAL CANTotal/NA

Prep PrecSep-21 313413 06/14/17 14:57 MBC TAL SLTotal/NA

Analysis 9315 1 316538 07/07/17 05:25 ALD TAL SLTotal/NA

Prep PrecSep_0 313637 06/15/17 13:05 LDE TAL SLTotal/NA

Analysis 9320 1 314986 06/23/17 11:10 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 316603 07/07/17 17:22 RTM TAL SLTotal/NA

Client Sample ID: MW-2 Lab Sample ID: 240-80732-2
Matrix: WaterDate Collected: 06/05/17 12:41

Date Received: 06/09/17 09:30

Prep 3005A 06/12/17 10:54 AJC282674 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 283002 06/13/17 15:30 RKT TAL CANTotal Recoverable

Prep 3005A 282674 06/12/17 10:54 AJC TAL CANTotal Recoverable

Analysis 6010C 10 283083 06/14/17 20:04 RKT TAL CANTotal Recoverable

Prep 3005A 282674 06/12/17 10:54 AJC TAL CANTotal Recoverable

Analysis 6020A 1 283213 06/15/17 00:43 AS1 TAL CANTotal Recoverable

Prep 3005A 282674 06/12/17 10:54 AJC TAL CANTotal Recoverable

Analysis 6020A 1 283389 06/15/17 16:19 AS1 TAL CANTotal Recoverable

Prep 7470A 282678 06/12/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 283042 06/13/17 18:02 DTN TAL CANTotal/NA

Analysis 9056A 5 283519 06/17/17 02:45 LKG TAL CANTotal/NA

Analysis SM 2540C 1 282649 06/12/17 08:58 MM TAL CANTotal/NA

Prep PrecSep-21 313413 06/14/17 14:57 MBC TAL SLTotal/NA

Analysis 9315 1 316538 07/07/17 05:25 ALD TAL SLTotal/NA

Prep PrecSep_0 313637 06/15/17 13:05 LDE TAL SLTotal/NA

Analysis 9320 1 314986 06/23/17 11:10 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 316603 07/07/17 17:22 RTM TAL SLTotal/NA

TestAmerica Canton
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Lab Chronicle
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
Matrix: WaterDate Collected: 06/05/17 13:40

Date Received: 06/09/17 09:30

Prep 3005A 06/12/17 10:54 AJC282674 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 283002 06/13/17 15:34 RKT TAL CANTotal Recoverable

Prep 3005A 282674 06/12/17 10:54 AJC TAL CANTotal Recoverable

Analysis 6010C 10 283083 06/14/17 20:09 RKT TAL CANTotal Recoverable

Prep 3005A 282674 06/12/17 10:54 AJC TAL CANTotal Recoverable

Analysis 6020A 1 283213 06/15/17 00:47 AS1 TAL CANTotal Recoverable

Prep 3005A 282674 06/12/17 10:54 AJC TAL CANTotal Recoverable

Analysis 6020A 1 283389 06/15/17 16:23 AS1 TAL CANTotal Recoverable

Prep 7470A 282678 06/12/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 283042 06/13/17 18:04 DTN TAL CANTotal/NA

Analysis 9056A 5 283519 06/17/17 04:06 LKG TAL CANTotal/NA

Analysis SM 2540C 1 282649 06/12/17 08:58 MM TAL CANTotal/NA

Prep PrecSep-21 313413 06/14/17 14:57 MBC TAL SLTotal/NA

Analysis 9315 1 316538 07/07/17 05:25 ALD TAL SLTotal/NA

Prep PrecSep_0 313637 06/15/17 13:05 LDE TAL SLTotal/NA

Analysis 9320 1 314986 06/23/17 11:10 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 316603 07/07/17 17:22 RTM TAL SLTotal/NA

Client Sample ID: MW-4 Lab Sample ID: 240-80732-4
Matrix: WaterDate Collected: 06/05/17 14:29

Date Received: 06/09/17 09:30

Prep 3005A 06/12/17 10:54 AJC282674 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 283002 06/13/17 15:39 RKT TAL CANTotal Recoverable

Prep 3005A 282674 06/12/17 10:54 AJC TAL CANTotal Recoverable

Analysis 6010C 10 283083 06/14/17 20:13 RKT TAL CANTotal Recoverable

Prep 3005A 282674 06/12/17 10:54 AJC TAL CANTotal Recoverable

Analysis 6020A 1 283213 06/15/17 00:51 AS1 TAL CANTotal Recoverable

Prep 3005A 282674 06/12/17 10:54 AJC TAL CANTotal Recoverable

Analysis 6020A 1 283389 06/15/17 16:35 AS1 TAL CANTotal Recoverable

Prep 7470A 282678 06/12/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 283042 06/13/17 18:10 DTN TAL CANTotal/NA

Analysis 9056A 1 283519 06/17/17 04:46 LKG TAL CANTotal/NA

Analysis 9056A 10 283519 06/17/17 05:06 LKG TAL CANTotal/NA

Analysis SM 2540C 1 282649 06/12/17 08:58 MM TAL CANTotal/NA

Prep PrecSep-21 313413 06/14/17 14:57 MBC TAL SLTotal/NA

Analysis 9315 1 316538 07/07/17 05:25 ALD TAL SLTotal/NA

Prep PrecSep_0 313637 06/15/17 13:05 LDE TAL SLTotal/NA

Analysis 9320 1 314986 06/23/17 11:11 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 316603 07/07/17 17:22 RTM TAL SLTotal/NA

TestAmerica Canton
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Lab Chronicle
Client: ERM-North Central Inc TestAmerica Job ID: 240-80732-1
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 4601753NELAP 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 4602303NELAP 06-14-18

Analysis Method Prep Method Matrix Analyte

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

9315 PrecSep-21 Water Radium-226

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

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

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

TestAmerica Canton

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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~3 (C::2...3 
TestAmerica Canton 
4101 Shuffel Street NW 

North Canton, OH 44720 
CAMBRIDGE Chain of Custody Record CAMBRIDGE Test America 

Phone (330) 497-9396 Fax (330) 497-0772 ,-, A f\.C::f\£. "l ;1(\,(\£ 
... ,, - . - ",,.. " . -· " ·· 

,L,,,- wV..,tV 
~·~ ~i'I\\ Lu 

LabPM - Illa _ ~o(s) COCNo 

Client Information r.1U Myers, Madonna 240-41875-17977 1 

Chenl Contact Phofle I I E-Mail P•ge. 
Mr Bnan Beach Coo~ ~01 ~ /r, /li ~ madonna.myers@testamericainc com Page 1 of 1 

Company JOI)~ 

ERM-North Central Inc Analysis Requested 
Address Duo Data Requested: Preservation Codes: 
3352 128th Avenue A · HCL M ~ Hexane 
City TAT Requested (days): B - NaOH N. None 
Holland C • Zn Acetale 0 - AsNa02 
Stale, Zip 0 - Nllr!C Acid p. Na204S 

Ml, 49424 E · NaHSOI 0 - Na2S03 
~ - MeOH R • Na2S203 

Phone <o I & 2 ~-:\ 71 tuf:; 
POI 

llillll!l!lllllllllllllf 1111 ·-· 
0398257 0 icahydrale 

Email WO# z 
Bnan Beach@erm com 0 0 .. z 
PrOjeCI Name Pr01ec1 # .. .. 

2::. 0 ec,ty) 
Grand Haven BLP - CCR Monitoring 24017882 i 

., Q • N ., 
Q. N N 

Sde SSOW# . < <' 240 80732 Chain of Custody E a: a I 0 "' .. ti) 0 
,._ 

"' ti) N . g .., ~ .. ,._ 
ii en <i ,; 

Sample Matrix E ·1 .,; i:: u ~ 
N ii E 

(w ........ .:: E N 0 :, 
Type .. "' u l 

5-"'-llotid, ii: .. a:, u z 
Sample (C=comp, :!:! .g u i 0--»\.tloil. "' C, C, 

.! • .. 0 
.., 

{!. Sample Identification Sample Date Time G=arab) BT•llu1i1e, A"'-Alr) 
., 

Special Instructions/Note: u. (1. ., 
"' N 

><: >< Preservation Code: X IX D D "I X 
MW-1 \\~3 G Water ix 1,X ;\'.' 
MW-2 l2l--\ \ {-r Water '>< ~ IX 
MW-3 \s46 r-r Water IX X X 
MW-4 \\..\2.q (--r- Water IX X l'>< 

Water 

Possible Haiard ldentificaUon Sample Disposal ( A fee may be assessed If samples are retained longer lhan 1 month) 

D Non-Hazard D Flammable DSkm Irritant DPoisonB 0 unl<nown DRad1olog,ca1 D Return To C//ent D O,spasat By Lab D Archive For Months 
Deltverable Requested I, II , Ill , IV, Other (specify) Special Instructions/QC Requirements: 

Empty Kit Relinquished by Date IT/me Method ol Sh,pment 

Rellnqu,stied by 

(- A~ Date/Time 
17: S $' Co~w~ Received by ;£.._ // /_ 6 OaGrme Company 

Cor(,.,, r::..,111,~ -ER /VI ~ .... , _,., 
.,,.-"""' ,- - I -~ I 

-s- 17 1 7 rs c::.1,e _, 
RebnQuiStied'by ~ ~ Oa1emme 14:uo cER.~ Receiv~ 0ale/Tlme Company 

e::,-g-17 ~ ")-1'7 °/Jo ~ 
Rellnqu1Shcdby OatefT1me Company Reoeivedby Oale/Tme Company 

Custody Seals Intact' !Custody Seal No : Ccolel Temperatu1e(1) •c and Other Remarl<s 

lJ. Yes lJ. No 

123456789101112131415 
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TestAmerica Canton Sample Receipt Form/Na rrative 

Canton Facility 

Login# 

ite Name ________ _ ooler unpacked by: 

Opened on ~-"t- ,--, ~ 

Client Dro Off Te !America Courier Other 

Stora e Location 

Foam Box Clie~ler Bo · Other _______ _ 

Packing material u ed: Bub~rap Foam Pia tic Bag None 
None 

Other _______ _ 

COOLANT: W~ .Blue Ice Dry lee Water 

ooler temperature upon receipt D cc Multiple ooler Fonn I. 
JR GUN# IR- (CF -0.4 °C) Ob. erved Cooler Temp. °C orrected Cooler T mp. ___ 0 

lR GUN #36 (CF +0°C') Observed ooler Temp. ..:l ·.l °C Corrected Cooler Temp. -Z '3 

2. Were custody eal on the outside of the cooler( )? If Yes Quantity __ -'--

-Were cu tody seal on the out. ide of the cooler( . ) ·igned & dated? 

-Were cu tody eals on the bottle( ) or bottle kit (LLHg/MeHg)? 

3. Shipper ' packing lip allachcd to the cooler( )? 

4. Did cu tody paper accompany the sample(s)? 

5. Were the cu tod, paper relinqui hed & igned in the appropriate place? 

~ No 
~ No NA 

Ye ~ 
No 
No 
No 

6. Wa /were the per on( ) \ ho collected the ample clearly identified on the OC? ~ No 

7. Did all bottles arrive in good condition (Unbroken)'? ~ No 

8. ould all bottle label be reconciled with the CO ? '(ss No 

9. Were correct bottle( ) u ed for the te t( ) indicated? { C§ No 

l 0. Sufficient quantity received to perform indicated analyse ? 'fu No 

11 . Are thee work hare amp! ? Ye & 

oc 

If yes, Que tion 11-15 have been checked at the originating laboratory. 

11 . Were sample(. ) at the correct pH upon receipt? # J5s NA pH trip Lot# HC697954 

12. Were VOA on theCOC? Yes~ 

13. Were air bubbles >6 mm in any OA , ~al ? - • Larger than thi Yes '"No ~ 
14 . Wa a VOA trip blank present in the cooler( )? Trip Blank Lot#_ _ ____ Ye BP:" 
15. Was a LL Hg or Me Hg trip blank pre ent? ______________ Yes iJ;> 

ontacted PM ______ Date _ _ _____ by via erbal oice Mail Other 

onceming _ _ ___________________________________ _ 

16. CHAIN OF CUSTODY & AMPLE DISCREPANCIES I Sample proces ed by: 

rJo $o"'1e'~ Jt!4< l,,~J ,1.,, Co( we I( /~, al/ $r,c,)li:'.'./e ~ /, -S-·17 
7 

f25-,.. ce~~-,r']~r..s 

17. SAJ\-tPLE CONDITION 
ample( ) were received after the recommended holding time had expired . 

Sample(. ) were received in a broken con tainer. 

Sample( ) were recei ed with bubble >6 mm in diameter. (Notify PM) 

18. SAMPLE PRESERVATION 

ample{s) 1-IS?JV it ;i.,n ... (_H.vo1) MW-2...- were further pre erved in the laboratory. 

Time pre crved: /Os:_S' Pre ervative( ) added/Lot number( ): /1,Z(tl!'° .... 

Rt[ SOP ,\ C-SC-/J{)(I$. Samp/t Rtu11·1ng 

1\/nco1plcmp\QA \QA Fanh11eslCtrnton-QA \Doc·11111en1-Ma11//[(em,·111\ H'orA-lnstmrmm1 Won/ I ·,.-s,011 WorA hmr11c11om I WJ-Nr"-1191/-fJjJ JI 7 Coo/t r Rut1p1 Form dor If// 
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6/9/2017 Login Container Summary Report 240-80732 

Temperature readings: 

Container Preservative 

Client ample ID Lab ID Container Tvpe pJJ dded {mis) Lot # 

MW-I _40-80732-B-I Pia tic 500ml - \ ith Nitric Acid <2 

MW-I 240-80732-C-I Pia tic I liter - Nitric Acid <2 

M\ -I 240-80732-D- I Pia tic I liter- itric Acid <2 

MW-2 240-80732-8-2 Plastic 500ml - with Nitric Acid 

MW-2 240-80732-C-2 Pia tic I liter - Nitric Acid 

MW-2 240-80732-D-2 Pia tic I liter - irric Acid <2 

MW-3 240-80732-8-3 Plastic 500ml - with Nitric Acid <2 

MW-3 240-80732-C-3 Plastic I liter - Nitric Acid <2 

MW-3 240-80732-D-3 Plastic I liter - itric Acid <2 

MW-4 240-80732-B-4 Plastic 500ml - with Nitric Acid <2 

M\ -4 240-807 32-C-4 Pia tic I liter - NitTic Acid 

MW-.:1 240-80732-D-4 Plastic I liter - Nitric A id 

Page I of I 
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TestAmerica Canton 
4101 Shuffel Street NW 

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

Client Information (Sub Contract Lab) 
Client Contact 
Sh1pp1ng/Rece1v1ng 
Company 
TestAmerica Laboratories. Inc. 
Add1ess. 
13715 Rider Trail Nortll . 
City 
Earth City 
State. Zip 

MO. 63045 
Phone 
314-298-8566(Tel) 314-298-8757(FaxJ 
Email 

ProJecl Name: 

Grand Haven BLP - CCR Monitoring 
Sile 

Sample Identification - Client ID (Lab IOI 

MW-1 (240-80732-1) 

MW-2 (240-80732-2) 

MW-3 (240-80732-3) 

MW-4 (240-80732-4) 

Chain of Custody Record )tAmerica 
lllllllllllllllll"IIIIIIIUlllll•l"••n•n•.,•••.,•n•••••• 

Sampler Lab PM 240-80732 Chain of Custody 
Myers. Madonna ;)9 1 1 

Phone E-Mail State ol Ongn,: Page 
madonna.myers@testamericainc.com Ohio Page 1 of 1 

Accred11a11ons Requ.1red (See nole) Job# 
NELAP - Virginia : State Program - West V1rg1rna DEP 240-80732-1 

Due Date Requested: Preservation Codes: 
7/12/2017 Analysis Requested 

A-HCL M . Hexane TAT Requested (days): 
B-NaOH N-None 
C - Zn Acetate 0-AsNa02 
D. Nnr,c Acid P- Na204S ;;; ;;; E- NaHso,1 0 · Na2S0i ::::; 

.; :::; F-MeOH R - Na2S203 POii 
e' .; 

G - Amchlor S- H2S0d 
0 {! e' 

H • Ascorbic Acid T. TSP Dodecahydrate .. 
WO# z .., .... 

I - Ice U - Acetone 
0 0 "' 

.., .., ;;; 
"' J • DI Wate• V-MCAA 

"' z. C .., 
;;; K-EDTA W-pH.1.5 .. 0 "' C 

Prn1ec1 ii ?::. .; "' C L -EOA Z - 01he1 (spec1fy1 24017882 "' ;;; 
.; ·.; .. " 0 c 

SSOWI/ C. >- d d 3 Other: E - .. " ., 0 u en U) 

0 1/) 1/) fl. " " "-
'tl ~ 

~ I 
e !! ~ 

fl. 
~ "' Sample Matrix ~ II) io .0 

~ 
:;: N 

~ 
N E 

Type (w•wol• r e ';;t N ::, 
ii: er: er: t:. z 

Sample 
5.,M,lid 0 "' ,,,, I .. (C=comp, O• w.u1c/oll, , ~ 't: N 0 

N N 0 Sample Date Time G=grab) 
a, "' .., .., 

Special Instructions/Note : Bl•ffssue. A.""Alf L1. 0.. er: "' "' I-

>< Preservation Code. IX IX 
6/5/17 

11 :33 
Water X X X 2 Eastern 

6/5117 
1241 

Waler X X X 2 Eastern 

6/5/17 
13:40 Water X X X 2 Eastern 

6/5/17 
14:29 

Water X X X 2 Ea stern 

Nole Since labora1ory accrecMal.lons .a,e subiect to change. TeslAmenca Labora1ones. Inc places the o-.vner~hip of method, analyte & accred11at1on compliance upon out subcontract laboralones. Thrs sample sh,pmenl 1s fo"varded under chaln~of-custody If the laboratory does not i::urrentl)' ma1111am acc{ed11a11on ,n the State of Ong1n l4Sled above for analys1s/lests/matc1x being analyzed lhe samples must be shipped back 10 the TestAme,ica laboratory or other 11'\SlfllCUons will be provided Any changes lo accred1ta1ton status shou!d be brought to TesLAmerJca 
Laboratories Inc attention 1m1t18'i1i1tely If all requested accred!lattons are current to dale, ,e1um the stgned Cha1n or Custody attesting to said compllcance to Tesl.America Laboratories Inc 

Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 
Unconfirmed D Rerum To Client qisposal By Lab qrch1ve For Months 
Deliverable Requested : I. II . Ill . IV. Other (specify) Primary Deliverable Rank : 2 Special Instructions/QC Require ments. 

Empty Kit Relinquished by· Date: Time Me1hod or Shipment 

Reh(\,i ht\ by 
Oc:/~mq~1=t 1.L:~(b Con!~V} m (?J)a_./)_ 

Oa1efT1me Company 

lo ID · I 7 63'-/ c) ,-ttSTL 
Rel,~ ~ 

Oale/Time. Company R~1ved by Oa1err1me Compa,,y 

Relmqu1~hed by Da1emme· Company Received by Date!Ti111e Company 

Custody Seals Intact: !Custody Seal No .. Cooler Tempera1ure(s) C and 01her Remarks 
1 Yes \ No • 123456789101112131415 
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Login Sample Receipt Checklist

Client: ERM-North Central Inc Job Number: 240-80732-1

Login Number: 80732

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Creation: 06/10/17 10:02 AMList Number: 2

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded. 18.0, 18.0, 18.0, 18.0

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified. Added nitric acid to sample 3 to correct pH to < 2

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

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

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Canton
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Field Form for Low Flow Rate Sampling 
Well ID: JJ\ W,. \ Project#:......,,-,.,,.....-=---\~~t•~{&1;:ii w1~!~~ =~:::::~::m:~dress: ~:,~:~~~:i-:f:;::=1=J== 
Pump Type: en ~C... Temperature/Bar. Pressure c,;)i/ .-/1-f'<.,' 
Meter Type (s):j_J,/ ~ 2,.\1'.l(:)f Start Time of Purging: _,\-=0""'4,-,....ccO- '-,----
Top of Casing Elevation (feet): "'". :? Well Material: _ __._P_1....,....c_<'----
lnitial Water Level (feet below TOC): S: .. q Q' Well Diameter: 2. tllf h 
Groundwater Elevation/SWL (feet): q?, .4 ~' Length of Water Column (feet): -=-l.-=.=L\...,_1.,_.._.._.___ 
Well Depth {feet below TOC): i].. , 32,' \ ...,......'----Calculated Well Volume* (liters or~):-+,(),'~ 
Screened Interval (feet below TOC): i.j-t:i' Well Volume Discharged (liters or !;@I): ~ 5 
Depth Pump Intake Set At (feet b~ow TOC): \ --,;...-----
Well Inspection: Clear_!y Labeled _t:J_N_; Concrete Pad Intact t;.'(__N_; Lock Functional ....QS__N_; Profover in good condition _jy_N_; Casing in good condition _,.{J_N_ 
Calibration: Time; OV\l.\ () ; pH 4 Standard W. ; pt¥? Standard 1.. ; pH 10'-standard \ (j ; Conductivity Std IIU, \,3 ; oo _i \l~~---

7Note: TOC = Top of Casing 

Temperature
Time 

(•C) 

'\l'.}e::::;. l ) le::;- u? 
\ l'-l t::'-t: , ~ in-'\ 
\ (')~ - \J:::' \ I 

\\t\<,, \.~ ,\ 
\\(''i lo \& • \. q 
l/)4 , ~,i.,L. 
r i 2 f z:- ,"2,.< 

1 \ \ c::;;: f l!!" 7_-

\ \ it. \£-.<~ 
\ 2\ \~.,., 
i .,.u , ~ .!( l-1 

' ., :-1 l e'-~ o 
I ~ (\ ts- .~'<. 

\J ~, \ ( ,, .fY? 

-----· ... -------
Limits ±3% 

Specific 
Conductance 

{ms/cm) 
\ , Vi O?~ 
' .C\o'.'; 

~q 4 
\ • q· ~ 

'C-1 LI 

·""~ 
"~~ 
~ I '"\ 

1 A 1<" 
q , ~ 
ci 11-: 

7\ ·' -~ 
l. " (\ ' 

-------
±3% 

Flow RateDissolved Oxygen pH ORP Water Level
Turbidity (N.T.U.) @er/m[i:i)or(mg/L) (S.U.) (mV) (ft) 

~allon/min) 
1"'\. \,.\') 0 C'l'J~ - q_~~ i"I 7 17 \1 .C\2. G ., t'\ t'"I 

~) , u? '-I: r\!lr -91... ~ \ ,-,-., • (\ LJ (), 'L(ff,_ 

C'l.4 ".l Q_(\, ()"' ~ \ I I - C.u c. I'\,7.-o ri-t) ~~ a.. - /)1 - r 7.i J\ I c, ~ 1\ I. 0 ,,-0~ 
C', ' ,, <( ' (\ - 1,<,., { . ' .Fi.. r ( \(. 0 , 2,()C) 

cu 61 <l I. ~1 ~ (\ -\ j L I~ r ' l'f4 n "'l l'tO 
0 .-i4. a.n ,u.Q l. '2 r1 • ) Ii<}- . 'o-,

!.. ~('\ - <,( 4 ~-- ') {,? \ u ,iYi n ..,~GG 
(\ • C\ <(. ~ - l~l\.u , "2 I. i l) '1 (),'""\('\{\ 

q 9 19 - 11~ , .\' I ' -:t. • 7. .1 1- ('I / °2,0/i°' .'ii 
l ,.('\ - '{... 'l. - 1, / 7 \ ~ lJ f I i r-\ .) oa - . 

('\ '11-::... d, 4 -'1 ('\ (\ --:.."?.,, i \t n , ::Um 
0 . (d q: I 7 -? \7 -z,: ~-12 c1 -,_oo 

(), ~ <f- <( 7 - 7.?__ \.1..\ 1 JJU L,-1 1 Q,J vCI 

----------·---------------------------------------
±10% (Values Greater ±10% <0.5 Umin = 

±0.1 ±10mV -0.3 feet
0.3 mg/L) (when above 5 NTU)' 0.13 gal/min 

Comments 
(i.e., odor, color, etc) 

--------------

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= TT r2 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. 

TAIi 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: $ ~1"'\Q \,:.J._ @:; \\-; 3 
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Field Form for Low Flow Rate Sampling 
Well ID: /vi... \,./- --i__ Project#: 
Site Name & Address: &\::\: RLP - ::fB S,'l"J :S 6:M?r "'-H0j -:S"T"\th Client: -(;.-,...-H:..,..j....,.....L- f,,.-----
Sampler Name: 12--~ j .N 3 r cl St 6-c.M d \wiV\ , ""l: Wea~~!~: zj:if:11 
Pump Type: __________ Temperature/Bar. Pressure (l~U.r.:~ ,,,n, ,'\ 
Meter Type (s): -~~-~----- Start Time of Purging:~~- ~- l,!.1-----
Top of Casing Elevation (feet): ,\ 0 '1 , 7 3;¾ Well Material : p1/C 
Initial Water Level (feet below TOC): \- LI 4!4 '--1 ' Well Diameter: ~-z~~,,----
Groundwater Elevation/SWL (feet): 9 U ·,' Length of Water Column (feet): --1~<l-"-~L1ccf3..,_ ____ 
Well Depth (feet below TOC): --, 3 -~7' Calculated Well Volume* (liters or !&j): t ,37 
Screened Interval (feet below TOC): \S::- ],...C)' ______Well Volume Discharged (liters or gij)»:_"2--
Depth Pump Intake Set At _(feet below TOC): 19' 
Well Inspection: Clear!Y Labeled 9!)__.N_; Concrete Pad Intact ~ N_; Lock Functional ---©.-N_; Pro-cover in good condition ~ N_; Casing in good condition _ Q_N_ 
Calibration: Time; 0 "\:1; 6 ; pH 4 Standard 4 ; pH 7 Standard 1 · pH 10 Standard I fI ; Conductivity Std / Lf (3 ; DO j 00 
Note: TOC = Top of Casing 1 

Temperature 
Specific 

Dissolved Oxygen pH ORP Water Level Flow Rate 
CommentsTime Conductance Turbidity (N.T.U.) ~r(•C) 

(ms/cm) 
(mg/L) (S.U.) (mV) (ft) 

gallon/min) 
(i.e., odor, color, etc) 

\ f.,:\ ) \ \ ~,7 1. 4 .7'0\'I 7_ . (. 0. -"\ ~c; - Ki,'> ~ '<: /\ it- .-"~ (') J .(H\ 
\ ? 2.~ 1~ "I ? u : ::iri ~ I "7 C, 7 , ?..~ 4..-_, , <: '<.. :o'<. ' <" J...I <, 11~., or, 
(71?:. , ~ .'{j ~ "'2..2., r> ,I~< 7 <'~ - 1<. .,- .cf ~ .J..i4> _,:;- LL< d,2.00 

\"71-.l. , <" . 1'1 Ll,l i '<.. o ,14 7 2 .oz - l I..,. '. -, . II ~ ,5-.. i ( \ , ) ('\~ 

11"7t\ \ lC' .Z. (\ 1.\ \ l.\ L'i " . '-l )4 -, ~ -, _,
(\{_ "'"\ '7 ~~ <" • .<'2. ('I\. 7 I"\ () 

i~ ·1; 2. ,~ O"') Y . 0 Si () .~ --; ·r."l..~ - 1({, 1 u ,, 7,. t . .t::°' C 5 0,1 rH'.) 
11 '"2.. <" iU~Q \ u_o\\ () ,-, 4. ,, -:....7 - \\'.l.~ -=t q-,_ 1< . ~ 7 (1,lJ\ti 
I'L7...~ \~.")... '7.,. _ a-<t 't( n,-,~" -; - '2., - l'T_D .<t: Li .'t ?. ~-~· 0 -:?00 
lLU l i J::::' .it . '7.,. ttt\, 0 . ")_7. , -'l. \ _ ·.,;-u 1-1.·c,~ '~·"' r1."J no- - - . -

-----·..------- -------·1----------.. -----~---------------~-------~--------
Limits ±3% ±3% 

±10% (Values Greater 
±0. 1 ±10 mV 

±10% 
-0.3 feet 

<0.5 Umin= 
0.3 mg/L) (when above 5 NTU)' 0. 13 gal/min 

--------------
Information: 1 in diameter well = 0.041 gal/ft= 154 ml/ft, 2 in dia. = 0.163 gal/ft= 61 7 ml/ft, 4 in dia = 0.652 gal/ft= 2468 ml/ft; Volume of cylinder= TT r2 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 roundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected. 
Comments: 5-~ , < \ L\ 

, Qi:\ (':•",,1 wJ \J~\\~ ,J :±~(\:\:: 
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Field Form for Low Flow Rate Sampling 
Well ID: AW-~ Project#: -,----,-----,-...,....--
Site Name & Address: Client: ( 7 H: f>L P 

Date: c,-..5'- 11 
Sampler Name: yl o ;)5:'1Weather: 
Pump Type: Temperature/Bar. Pressure l, ':If J J.Y. :J,<l 
Meter Type (s): Start Time of Purging: --'\._?._..,""', -=G""="---
Top of Casing Elevation (feet): ) OS, 2 0 Well Material: PvG 
Initial Water Level (feet below TOC): 12. \S' . Well Diameter: ----='"2..=-'-'____ 
Groundwater Elevation/SWL (feet): q 3. 65 ' Length of Water Column (feet): _ _,_j....._/i=----
Well Depth (feet below TOC): 7o , :<;. ~' Calculated Well Volume* (liters or~: __,__j..._,}.....J.,_____ 
Screened Interval (feet below TOC): _2- r1' Well Volume Discharged (liters or~): __,_l__,_...,,$>-1/----
Depth Pump Intake Set At (feet below TOC): I j a' §1 ("\ 
Well Inspection: Clearly Labeled _LN_; Concrete P~d lntact~N_; Lock Functional ____N_; Pro-cover in good condition _ .:J)_N_; Casing in good condition .O._N_ 
Calibration: Time; Q"j l.{ 0 ; pH 4 Standard ':\ ; pH 7 Standard ..-., ; pH 10 Standard J (J ; Conductivity Std f lf(J ; DO { QC;;'I
Note: TOC = Top of Casing 

Time 
Temperature 

1·ci 

Specific 
Conductance 

(ms/cm) 

Dissolved Oxygen 
(mg/L) 

pH 
(S.U.) 

ORP 
(mV) 

Turbidity (N.T.U.) 
Water Level 

(ft) 

Flow Rate 
(~or 
aallon/min\ 

Comments 
(i.e., odor, color, etc) 

I "-.-,_-, 1:::,- u< "'2 ,a..J \ (') _~ --:?. , ,[\l.J -c.o7_ ~ -<t-.,"l.S.. ,.., .ff-t 0. I •7 (\ 

\ '2...""1C i ~ .'lU 3-, . i Z l.l (j. ~ ""? , . () {. - ,t.t .7 a ':l., I :,_.LI ""i (-') ,1•"71 
\ 2...24.. i ~ .<<. '<...'11~ (],~(\ l.()'7 - - p:,-1 • ., -, , ~'K i ~ .T17 C"l ,I G'l"'I 
("'~4\ l ~, L1(\ -:::; • ""1-, I~ ,,, :2 L... -i .. 01. - t.-Z.. tJ ~. \ "\ I -, .c- i 0 , /<r"n 

12 2.U i t:c I ':l 2 --i_.., ,. ~ .-,_u -, _or,. -1 () i . i • . .:;:- q I ") <:::" I n.F::Zr1 
1'?."2-, 't' y :-)_1 ~2. -rn..1. ('1 , \ 4. ""7 ,t1 l -(;q, .q i ,, {', Cl. , ..,~.Ci l'i 1<1 i\ 
I "!. ill\- I t'.' .r:- l • -i.._ _-, \ tJ. 0 , \ 7 .., . n7 ~ ,,,'t . i\ ..- U<l ,,.,_.< I ' " 

~ 
-._, • .""'i( {) 

-----· 
Limits 

--------
±3% 

-------
±3% 

..,_ ________ 
±10% (Values Greater 

0.3 mg/L) 

------
±0.1 

-------
±10mV 

---------· 
±10% 

{when above 5 NTU)' 

~------· 
-0.3 feet 

---------
<0.5 Umin= 
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 = TT r2 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. has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected. 
Comments: ( 
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Field Form for Low Flow Rate Sampling 
Well ID: Project#:~~--~--
Site Name & Address: Client: C.,. I:\: Bi....P 

Date: L; - S: - \1 
Sampler Name: Weather:~--
Pump Type: __________ Temperature/Bar. Pressure 1 Lj'\.j .1_. 
Meter Type (s): --~~-~~--- Start Time of Purging: C'l 
Top of Casing Elevation (feet): l 03, s'~' Well Material: 
Initial Water Level (feet below TOC): iO .-, S , Well Diameter:__,'?=---~--
Groundwater Elevation/SWL (feet): C,,2.. Zl{ Length of Water Column (feet): --::i. 2 S-: 
Well Depth (feet below TOC): \,t_' , Calculated Well Volume* (liters or@Y: __._L.c....&.i_..,K.______ 
Screened Interval (feet below TOC): \ O - \5 Well Volume Discharged (liters or gl@:
Depth Pump Intake Set At (feet below TOC): \ i.\' _ _.______ 
Well Inspection: Clearly Labele~_ ~N_; Concrete Pad Intact _<Y)_N_; Lock Functional -~_N_; Pro-cover in good condition_~_N_; Casing in good condition __.iL_N_ 
Calibration: Time; Q 0) :i O ; pH 4 Standard <{ ; pH 7 Standard 7 ; pH 10 Standard / (j ; Conductivity Std j I.{ 13 ; DO iOQ 
Note: TOC = Top of Casing I 

Temperature 
Specific 

Dissolved Oxygen pH ORP Water Level Flow Rate 
CommentsTime Conductance

(°C) (mg/L) (S.U.) (mV) 
Turbidity (N.T.U.) 

(ft) ~or (i.e., odor, color, etc) (ms/cm) nl 
\ I.: 11(\ , .:;;. .\ ~ 7 . ,:; l::' -, U ,LO, 7 , L.l() -- uq_,~ u ~~ \(") .~ ,<: (,7 t1 f'J 
\u ,;-z, le'.' . c)~ / ,,.<.i..l. o. ,(l , ,;"<.7 - Jr\ "2. "7 '? _q(\ I{") , < ,Ci [I/") _{J ('.) 

It -,L P-t _q L. 2,. ~ ?,t:t. r-. . <t, 7 , ""!,.q - 1<1 / ,? \ .., <:: Ir\ , ~ '1 r, 2,n(\
IL,.., ii \U.A 1 -, ~ \'L (') ~7 7. -'i. { - \ OL.I . t. "? -~--U fn, lfa I\, "),I\/\-

_____ , 

-------- -------·---------·.,. _____
)Ima-------------- ~------· --------

Limits ±3% ±3% 
±10% (Values Greater 

±0.1 ±10 mV 
±10% 

-0.3 feet 
<0.5 Umin= 

0.3 mg/L) (when above 5 NTU)T 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= rr r2 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 turbid it has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected. 
Comments: l~~ 7 
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Definitions/Glossary
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Qualifiers

Metals

Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

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

^ ICV,CCV,ICB,CCB, ISA, ISB, CRI, CRA, DLCK or MRL standard: Instrument related QC is outside acceptance limits.

General Chemistry

Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

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

Abbreviation

%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)
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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 2.5º 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 
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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.
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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.
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Method Summary
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method Method Description LaboratoryProtocol

SW8466010C Metals (ICP) TAL CAN

SW8466020A Metals (ICP/MS) TAL CAN

SW8467470A Mercury (CVAA) TAL CAN

SW8469056A Anions, Ion Chromatography TAL CAN

SMSM 2540C Solids, Total Dissolved (TDS) TAL CAN

SW8469315 Radium-226 (GFPC) TAL SL

SW8469320 Radium-228 (GFPC) TAL SL

TAL-STLRa226_Ra228 Combined Radium-226 and Radium-228 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
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

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
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Detection Summary
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-81629-1

Boron

RL

2000 ug/L

MDL

81

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

10110000 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1120000 6010C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.00080 J 6020A

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.29 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.00042 J 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0026 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

12.2 6020A

Chloride 1.0 mg/L0.28 Total/NA1170 9056A

Fluoride 0.50 mg/L0.24 Total/NA1018 9056A

Sulfate 1.0 mg/L0.35 Total/NA1190 9056A

Total Dissolved Solids 20 mg/L16 Total/NA11600 SM 2540C

Client Sample ID: MW-2 Lab Sample ID: 240-81629-2

Boron

RL

2000 ug/L

MDL

81

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

10120000 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1180000 6010C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0067 6020A

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.45 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.0072 6020A

Chromium 0.0020 mg/L0.00098 Total 

Recoverable

10.053 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0074 J 6020A

Lead 0.0010 mg/L0.00045 Total 

Recoverable

10.0042 6020A

Selenium 0.0050 mg/L0.00089 Total 

Recoverable

10.0023 J ^ 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

11.6 6020A

Chloride 10 mg/L2.8 Total/NA10160 9056A

Fluoride 0.50 mg/L0.24 Total/NA1014 9056A

Total Dissolved Solids 50 mg/L39 Total/NA12000 SM 2540C

Client Sample ID: MW-3 Lab Sample ID: 240-81629-3

Boron

RL

200 ug/L

MDL

8.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

14800 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1540000 6010C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0029 J 6020A

TestAmerica Canton

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 (Continued) Lab Sample ID: 240-81629-3

Barium

RL

0.0050 mg/L

MDL

0.0022

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

10.37 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.0013 6020A

Chromium 0.0020 mg/L0.00098 Total 

Recoverable

10.0015 J 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0034 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

10.066 6020A

Chloride 5.0 mg/L1.4 Total/NA5370 9056A

Fluoride 0.25 mg/L0.12 Total/NA51.6 9056A

Sulfate 5.0 mg/L1.7 Total/NA5580 9056A

Total Dissolved Solids 40 mg/L31 Total/NA13000 SM 2540C

Client Sample ID: MW-4 Lab Sample ID: 240-81629-4

Boron

RL

200 ug/L

MDL

8.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

13600 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1460000 6010C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0020 J 6020A

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.18 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.00058 J 6020A

Chromium 0.0020 mg/L0.00098 Total 

Recoverable

10.0017 J 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0032 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

10.051 6020A

Chloride 10 mg/L2.8 Total/NA10360 9056A

Fluoride 0.050 mg/L0.024 Total/NA11.2 9056A

Sulfate 10 mg/L3.5 Total/NA10920 9056A

Total Dissolved Solids 40 mg/L31 Total/NA13100 SM 2540C

TestAmerica Canton

This Detection Summary does not include radiochemical test results.
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Client Sample Results
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-81629-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 06/26/17 11:37

Date Received: 06/28/17 09:30

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

Boron 110000 2000 81 ug/L 06/29/17 14:00 07/03/17 18:07 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 06/29/17 14:00 06/30/17 15:42 1Calcium 120000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 06/29/17 14:00 07/04/17 03:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 06/29/17 14:00 07/04/17 03:43 1Arsenic 0.00080 J

0.0050 0.0022 mg/L 06/29/17 14:00 07/04/17 03:43 1Barium 0.29

0.0010 0.00031 mg/L 06/29/17 14:00 07/05/17 17:57 1Beryllium 0.0010 U

0.0010 0.00021 mg/L 06/29/17 14:00 07/04/17 03:43 1Cadmium 0.0010 U

0.0010 0.00019 mg/L 06/29/17 14:00 07/04/17 03:43 1Cobalt 0.00042 J

0.0020 0.00098 mg/L 06/29/17 14:00 07/04/17 03:43 1Chromium 0.0020 U

0.010 0.0011 mg/L 06/29/17 14:00 07/04/17 03:43 1Molybdenum 0.0026 J

0.0010 0.00045 mg/L 06/29/17 14:00 07/04/17 03:43 1Lead 0.0010 U

0.0050 0.00089 mg/L 06/29/17 14:00 07/04/17 03:43 1Selenium 0.0050 U ^

0.0010 0.00020 mg/L 06/29/17 14:00 07/04/17 03:43 1Thallium 0.0010 U

0.0080 0.0017 mg/L 06/29/17 14:00 07/05/17 17:57 1Lithium 2.2

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 06/29/17 14:00 06/30/17 14:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 170 1.0 0.28 mg/L 06/30/17 23:34 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.24 mg/L 06/30/17 23:54 10Fluoride 18

1.0 0.35 mg/L 06/30/17 23:34 1Sulfate 190

20 16 mg/L 06/30/17 13:58 1Total Dissolved Solids 1600

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.0710 U

(2σ+/-)

0.0556

(2σ+/-)

107/27/17 06:0007/05/17 10:51pCi/L0.07631.00

RL MDC

0.0552

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/05/17 10:51 07/27/17 06:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.3

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.223 U

(2σ+/-)

0.230

(2σ+/-)

107/14/17 14:2607/05/17 12:26pCi/L0.3721.00

RL MDC

0.229

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/05/17 12:26 07/14/17 14:26 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.3

Y Carrier 40 - 110 07/05/17 12:26 07/14/17 14:26 184.5
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Client Sample Results
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-81629-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 06/26/17 11:37

Date Received: 06/28/17 09:30

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

Analyte

Combined Radium 226 

+ 228

0.294 U

(2σ+/-)

0.236

(2σ+/-)

107/28/17 15:26pCi/L0.3725.00

RL MDC

0.235

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-81629-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 06/26/17 12:25

Date Received: 06/28/17 09:30

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

Boron 120000 2000 81 ug/L 06/29/17 14:00 07/03/17 18:11 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 06/29/17 14:00 06/30/17 15:47 1Calcium 180000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 06/29/17 14:00 07/04/17 03:48 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 06/29/17 14:00 07/04/17 03:48 1Arsenic 0.0067

0.0050 0.0022 mg/L 06/29/17 14:00 07/04/17 03:48 1Barium 0.45

0.0010 0.00031 mg/L 06/29/17 14:00 07/05/17 18:02 1Beryllium 0.0010 U

0.0010 0.00021 mg/L 06/29/17 14:00 07/04/17 03:48 1Cadmium 0.0010 U

0.0010 0.00019 mg/L 06/29/17 14:00 07/04/17 03:48 1Cobalt 0.0072

0.0020 0.00098 mg/L 06/29/17 14:00 07/04/17 03:48 1Chromium 0.053

0.010 0.0011 mg/L 06/29/17 14:00 07/04/17 03:48 1Molybdenum 0.0074 J

0.0010 0.00045 mg/L 06/29/17 14:00 07/04/17 03:48 1Lead 0.0042

0.0050 0.00089 mg/L 06/29/17 14:00 07/04/17 03:48 1Selenium 0.0023 J ^

0.0010 0.00020 mg/L 06/29/17 14:00 07/04/17 03:48 1Thallium 0.0010 U

0.0080 0.0017 mg/L 06/29/17 14:00 07/05/17 18:02 1Lithium 1.6

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 06/29/17 14:00 06/30/17 14:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 160 10 2.8 mg/L 07/08/17 06:05 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.24 mg/L 07/08/17 06:05 10Fluoride 14

10 3.5 mg/L 07/08/17 06:05 10Sulfate 10 U

50 39 mg/L 06/30/17 13:58 1Total Dissolved Solids 2000

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.810

(2σ+/-)

0.234

(2σ+/-)

107/27/17 06:0107/05/17 10:51pCi/L0.1671.00

RL MDC

0.222

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/05/17 10:51 07/27/17 06:01 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.1

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 1.04

(2σ+/-)

0.482

(2σ+/-)

107/14/17 14:2607/05/17 12:26pCi/L0.6661.00

RL MDC

0.472

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/05/17 12:26 07/14/17 14:26 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.1

Y Carrier 40 - 110 07/05/17 12:26 07/14/17 14:26 187.9

TestAmerica Canton

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

- ---. 

Page 13 of 35 7/31/2017 



Client Sample Results
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-81629-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 06/26/17 12:25

Date Received: 06/28/17 09:30

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

Analyte

Combined Radium 
226 + 228

1.85

(2σ+/-)

0.536

(2σ+/-)

107/28/17 15:26pCi/L0.6665.00

RL MDC

0.522

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-81629-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 06/26/17 14:15

Date Received: 06/28/17 09:30

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

Boron 4800 200 8.1 ug/L 06/29/17 14:00 06/30/17 15:51 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 06/29/17 14:00 06/30/17 15:51 1Calcium 540000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 06/29/17 14:00 07/04/17 03:52 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 06/29/17 14:00 07/04/17 03:52 1Arsenic 0.0029 J

0.0050 0.0022 mg/L 06/29/17 14:00 07/04/17 03:52 1Barium 0.37

0.0010 0.00031 mg/L 06/29/17 14:00 07/05/17 18:06 1Beryllium 0.0010 U

0.0010 0.00021 mg/L 06/29/17 14:00 07/04/17 03:52 1Cadmium 0.0010 U

0.0010 0.00019 mg/L 06/29/17 14:00 07/04/17 03:52 1Cobalt 0.0013

0.0020 0.00098 mg/L 06/29/17 14:00 07/04/17 03:52 1Chromium 0.0015 J

0.010 0.0011 mg/L 06/29/17 14:00 07/04/17 03:52 1Molybdenum 0.0034 J

0.0010 0.00045 mg/L 06/29/17 14:00 07/04/17 03:52 1Lead 0.0010 U

0.0050 0.00089 mg/L 06/29/17 14:00 07/04/17 03:52 1Selenium 0.0050 U ^

0.0010 0.00020 mg/L 06/29/17 14:00 07/04/17 03:52 1Thallium 0.0010 U

0.0080 0.0017 mg/L 06/29/17 14:00 07/05/17 18:06 1Lithium 0.066

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 06/29/17 14:00 06/30/17 14:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 370 5.0 1.4 mg/L 07/01/17 00:15 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.25 0.12 mg/L 07/01/17 00:15 5Fluoride 1.6

5.0 1.7 mg/L 07/01/17 00:15 5Sulfate 580

40 31 mg/L 06/30/17 13:58 1Total Dissolved Solids 3000

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.347

(2σ+/-)

0.105

(2σ+/-)

107/27/17 06:0107/05/17 10:51pCi/L0.08361.00

RL MDC

0.0999

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/05/17 10:51 07/27/17 06:01 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.7

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.528

(2σ+/-)

0.268

(2σ+/-)

107/14/17 14:2607/05/17 12:26pCi/L0.3791.00

RL MDC

0.264

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/05/17 12:26 07/14/17 14:26 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.7

Y Carrier 40 - 110 07/05/17 12:26 07/14/17 14:26 175.1
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Client Sample Results
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-81629-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 06/26/17 14:15

Date Received: 06/28/17 09:30

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

Analyte

Combined Radium 
226 + 228

0.874

(2σ+/-)

0.288

(2σ+/-)

107/28/17 15:26pCi/L0.3795.00

RL MDC

0.282

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-81629-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 06/26/17 15:29

Date Received: 06/28/17 09:30

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

Boron 3600 200 8.1 ug/L 06/29/17 14:00 06/30/17 15:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 06/29/17 14:00 06/30/17 15:56 1Calcium 460000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 06/29/17 14:00 07/04/17 03:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 06/29/17 14:00 07/04/17 03:56 1Arsenic 0.0020 J

0.0050 0.0022 mg/L 06/29/17 14:00 07/04/17 03:56 1Barium 0.18

0.0010 0.00031 mg/L 06/29/17 14:00 07/05/17 18:10 1Beryllium 0.0010 U

0.0010 0.00021 mg/L 06/29/17 14:00 07/04/17 03:56 1Cadmium 0.0010 U

0.0010 0.00019 mg/L 06/29/17 14:00 07/04/17 03:56 1Cobalt 0.00058 J

0.0020 0.00098 mg/L 06/29/17 14:00 07/04/17 03:56 1Chromium 0.0017 J

0.010 0.0011 mg/L 06/29/17 14:00 07/04/17 03:56 1Molybdenum 0.0032 J

0.0010 0.00045 mg/L 06/29/17 14:00 07/04/17 03:56 1Lead 0.0010 U

0.0050 0.00089 mg/L 06/29/17 14:00 07/04/17 03:56 1Selenium 0.0050 U ^

0.0010 0.00020 mg/L 06/29/17 14:00 07/04/17 03:56 1Thallium 0.0010 U

0.0080 0.0017 mg/L 06/29/17 14:00 07/05/17 18:10 1Lithium 0.051

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 06/29/17 14:00 06/30/17 15:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 360 10 2.8 mg/L 07/01/17 01:55 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.024 mg/L 07/01/17 01:35 1Fluoride 1.2

10 3.5 mg/L 07/01/17 01:55 10Sulfate 920

40 31 mg/L 06/30/17 13:58 1Total Dissolved Solids 3100

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.218

(2σ+/-)

0.0837

(2σ+/-)

107/27/17 06:0107/05/17 10:51pCi/L0.07271.00

RL MDC

0.0814

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/05/17 10:51 07/27/17 06:01 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.1

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.453

(2σ+/-)

0.269

(2σ+/-)

107/14/17 14:2607/05/17 12:26pCi/L0.4031.00

RL MDC

0.266

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/05/17 12:26 07/14/17 14:26 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.1

Y Carrier 40 - 110 07/05/17 12:26 07/14/17 14:26 181.5

TestAmerica Canton

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

- ---. 

Page 17 of 35 7/31/2017 



Client Sample Results
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-81629-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 06/26/17 15:29

Date Received: 06/28/17 09:30

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

Analyte

Combined Radium 
226 + 228

0.671

(2σ+/-)

0.282

(2σ+/-)

107/28/17 15:26pCi/L0.4035.00

RL MDC

0.278

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Tracer/Carrier Summary
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9315 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba

92.3240-81629-1

Percent Yield (Acceptance Limits)

MW-1

89.1240-81629-2 MW-2

91.7240-81629-3 MW-3

94.1240-81629-4 MW-4

95.3LCS 160-316287/2-A Lab Control Sample

97.3MB 160-316287/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: 9320 - Radium-228 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110) (40-110)

Ba Y

92.3 84.5240-81629-1

Percent Yield (Acceptance Limits)

MW-1

89.1 87.9240-81629-2 MW-2

91.7 75.1240-81629-3 MW-3

94.1 81.5240-81629-4 MW-4

95.3 84.9LCS 160-316293/2-A Lab Control Sample

97.3 84.1MB 160-316293/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Y = Y Carrier
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QC Sample Results
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 6010C - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 240-285363/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 285564 Prep Batch: 285363

RL MDL

Boron 200 U 200 8.1 ug/L 06/29/17 14:00 06/30/17 14:48 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

5000 U 7105000 ug/L 06/29/17 14:00 06/30/17 14:48 1Calcium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-285363/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 285564 Prep Batch: 285363

Boron 1000 1030 ug/L 103 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Calcium 50000 48700 ug/L 97 80 - 120

Method: 6020A - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 240-285363/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 285889 Prep Batch: 285363

RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 06/29/17 14:00 07/04/17 01:05 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0050 U 0.000750.0050 mg/L 06/29/17 14:00 07/04/17 01:05 1Arsenic

0.0050 U 0.00220.0050 mg/L 06/29/17 14:00 07/04/17 01:05 1Barium

0.0010 U 0.000210.0010 mg/L 06/29/17 14:00 07/04/17 01:05 1Cadmium

0.0010 U 0.000190.0010 mg/L 06/29/17 14:00 07/04/17 01:05 1Cobalt

0.0020 U 0.000980.0020 mg/L 06/29/17 14:00 07/04/17 01:05 1Chromium

0.010 U 0.00110.010 mg/L 06/29/17 14:00 07/04/17 01:05 1Molybdenum

0.0010 U 0.000450.0010 mg/L 06/29/17 14:00 07/04/17 01:05 1Lead

0.0050 U ^ 0.000890.0050 mg/L 06/29/17 14:00 07/04/17 01:05 1Selenium

0.0010 U 0.000200.0010 mg/L 06/29/17 14:00 07/04/17 01:05 1Thallium

Client Sample ID: Method BlankLab Sample ID: MB 240-285363/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 286057 Prep Batch: 285363

RL MDL

Beryllium 0.0010 U 0.0010 0.00031 mg/L 06/29/17 14:00 07/05/17 17:40 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0080 U 0.00170.0080 mg/L 06/29/17 14:00 07/05/17 17:40 1Lithium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-285363/3-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 285889 Prep Batch: 285363

Antimony 0.100 0.105 mg/L 105 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

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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QC Sample Results
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 6020A - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-285363/3-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 285889 Prep Batch: 285363

Lead 1.00 1.10 mg/L 110 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Selenium 1.00 1.15 ^ mg/L 115 80 - 120

Thallium 0.250 0.266 mg/L 106 80 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-285363/3-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 286057 Prep Batch: 285363

Beryllium 1.00 1.15 mg/L 115 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Lithium 0.100 0.108 mg/L 108 80 - 120

Method: 7470A - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 240-285360/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 285610 Prep Batch: 285360

RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 06/29/17 14:00 06/30/17 14:08 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-285360/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 285610 Prep Batch: 285360

Mercury 0.00500 0.00495 mg/L 99 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 9056A - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 240-285598/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 285598

RL MDL

Chloride 1.0 U 1.0 0.28 mg/L 06/30/17 21:13 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.050 U 0.0240.050 mg/L 06/30/17 21:13 1Fluoride

1.0 U 0.351.0 mg/L 06/30/17 21:13 1Sulfate

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-285598/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 285598

Chloride 50.0 50.3 mg/L 101 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Fluoride 2.50 2.68 mg/L 107 90 - 110

Sulfate 50.0 52.2 mg/L 104 90 - 110
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QC Sample Results
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

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

Client Sample ID: Method BlankLab Sample ID: MB 240-286334/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 286334

RL MDL

Chloride 1.0 U 1.0 0.28 mg/L 07/08/17 05:04 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.050 U 0.0240.050 mg/L 07/08/17 05:04 1Fluoride

1.0 U 0.351.0 mg/L 07/08/17 05:04 1Sulfate

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-286334/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 286334

Chloride 50.0 51.0 mg/L 102 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

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)

Client Sample ID: Method BlankLab Sample ID: MB 240-285606/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 285606

RL MDL

Total Dissolved Solids 10 U 10 7.8 mg/L 06/30/17 13:58 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-285606/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 285606

Total Dissolved Solids 242 232 mg/L 96 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 9315 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-316287/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 319473 Prep Batch: 316287

Radium-226

Analyte

U 107/27/17 05:5807/05/17 10:51pCi/L0.0794

MDC

1.00

RL

0.04090.0409

(2σ+/-) (2σ+/-)

MB

0.01245

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 07/05/17 10:51 07/27/17 05:58 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

97.3

MB MB
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QC Sample Results
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

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

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-316287/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 319473 Prep Batch: 316287

Radium-226

Analyte

137-689010.2811.4 1.06 1.00 0.0909

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

95.3

LCS

Method: 9320 - Radium-228 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-316293/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 317416 Prep Batch: 316293

Radium-228

Analyte

U 107/14/17 14:2507/05/17 12:26pCi/L0.346

MDC

1.00

RL

0.2250.223

(2σ+/-) (2σ+/-)

MB

0.3203

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 07/05/17 12:26 07/14/17 14:25 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

97.3

MB MB

07/05/17 12:26 07/14/17 14:25 1Y Carrier 84.1 40 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-316293/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 317416 Prep Batch: 316293

Radium-228

Analyte

140-5611615.3013.2 1.63 1.00 0.317

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

95.3

LCS

Y Carrier 84.9 40 - 110
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QC Association Summary
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Metals

Prep Batch: 285360

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A240-81629-1 MW-1 Total/NA

Water 7470A240-81629-2 MW-2 Total/NA

Water 7470A240-81629-3 MW-3 Total/NA

Water 7470A240-81629-4 MW-4 Total/NA

Water 7470AMB 240-285360/1-A Method Blank Total/NA

Water 7470ALCS 240-285360/2-A Lab Control Sample Total/NA

Prep Batch: 285363

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A240-81629-1 MW-1 Total Recoverable

Water 3005A240-81629-2 MW-2 Total Recoverable

Water 3005A240-81629-3 MW-3 Total Recoverable

Water 3005A240-81629-4 MW-4 Total Recoverable

Water 3005AMB 240-285363/1-A Method Blank Total Recoverable

Water 3005ALCS 240-285363/2-A Lab Control Sample Total Recoverable

Water 3005ALCS 240-285363/3-A Lab Control Sample Total Recoverable

Analysis Batch: 285564

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 285363240-81629-1 MW-1 Total Recoverable

Water 6010C 285363240-81629-2 MW-2 Total Recoverable

Water 6010C 285363240-81629-3 MW-3 Total Recoverable

Water 6010C 285363240-81629-4 MW-4 Total Recoverable

Water 6010C 285363MB 240-285363/1-A Method Blank Total Recoverable

Water 6010C 285363LCS 240-285363/2-A Lab Control Sample Total Recoverable

Analysis Batch: 285610

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A 285360240-81629-1 MW-1 Total/NA

Water 7470A 285360240-81629-2 MW-2 Total/NA

Water 7470A 285360240-81629-3 MW-3 Total/NA

Water 7470A 285360240-81629-4 MW-4 Total/NA

Water 7470A 285360MB 240-285360/1-A Method Blank Total/NA

Water 7470A 285360LCS 240-285360/2-A Lab Control Sample Total/NA

Analysis Batch: 285825

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 285363240-81629-1 MW-1 Total Recoverable

Water 6010C 285363240-81629-2 MW-2 Total Recoverable

Analysis Batch: 285889

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 285363240-81629-1 MW-1 Total Recoverable

Water 6020A 285363240-81629-2 MW-2 Total Recoverable

Water 6020A 285363240-81629-3 MW-3 Total Recoverable

Water 6020A 285363240-81629-4 MW-4 Total Recoverable

Water 6020A 285363MB 240-285363/1-A Method Blank Total Recoverable

Water 6020A 285363LCS 240-285363/3-A Lab Control Sample Total Recoverable
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QC Association Summary
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Metals (Continued)

Analysis Batch: 286057

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 285363240-81629-1 MW-1 Total Recoverable

Water 6020A 285363240-81629-2 MW-2 Total Recoverable

Water 6020A 285363240-81629-3 MW-3 Total Recoverable

Water 6020A 285363240-81629-4 MW-4 Total Recoverable

Water 6020A 285363MB 240-285363/1-A Method Blank Total Recoverable

Water 6020A 285363LCS 240-285363/3-A Lab Control Sample Total Recoverable

General Chemistry

Analysis Batch: 285598

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9056A240-81629-1 MW-1 Total/NA

Water 9056A240-81629-1 MW-1 Total/NA

Water 9056A240-81629-3 MW-3 Total/NA

Water 9056A240-81629-4 MW-4 Total/NA

Water 9056A240-81629-4 MW-4 Total/NA

Water 9056AMB 240-285598/3 Method Blank Total/NA

Water 9056ALCS 240-285598/4 Lab Control Sample Total/NA

Analysis Batch: 285606

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2540C240-81629-1 MW-1 Total/NA

Water SM 2540C240-81629-2 MW-2 Total/NA

Water SM 2540C240-81629-3 MW-3 Total/NA

Water SM 2540C240-81629-4 MW-4 Total/NA

Water SM 2540CMB 240-285606/1 Method Blank Total/NA

Water SM 2540CLCS 240-285606/2 Lab Control Sample Total/NA

Analysis Batch: 286334

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9056A240-81629-2 MW-2 Total/NA

Water 9056AMB 240-286334/3 Method Blank Total/NA

Water 9056ALCS 240-286334/4 Lab Control Sample Total/NA

Rad

Prep Batch: 316287

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21240-81629-1 MW-1 Total/NA

Water PrecSep-21240-81629-2 MW-2 Total/NA

Water PrecSep-21240-81629-3 MW-3 Total/NA

Water PrecSep-21240-81629-4 MW-4 Total/NA

Water PrecSep-21MB 160-316287/1-A Method Blank Total/NA

Water PrecSep-21LCS 160-316287/2-A Lab Control Sample Total/NA

Prep Batch: 316293

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep_0240-81629-1 MW-1 Total/NA

Water PrecSep_0240-81629-2 MW-2 Total/NA

Water PrecSep_0240-81629-3 MW-3 Total/NA
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QC Association Summary
TestAmerica Job ID: 240-81629-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Rad (Continued)

Prep Batch: 316293 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep_0240-81629-4 MW-4 Total/NA

Water PrecSep_0MB 160-316293/1-A Method Blank Total/NA

Water PrecSep_0LCS 160-316293/2-A Lab Control Sample Total/NA

TestAmerica Canton
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Lab Chronicle
Client: ERM-North Central Inc TestAmerica Job ID: 240-81629-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-81629-1
Matrix: WaterDate Collected: 06/26/17 11:37

Date Received: 06/28/17 09:30

Prep 3005A 06/29/17 14:00 AJC285363 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 285564 06/30/17 15:42 KLC TAL CANTotal Recoverable

Prep 3005A 285363 06/29/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6010C 10 285825 07/03/17 18:07 RKT TAL CANTotal Recoverable

Prep 3005A 285363 06/29/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 285889 07/04/17 03:43 AS1 TAL CANTotal Recoverable

Prep 3005A 285363 06/29/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 286057 07/05/17 17:57 AS1 TAL CANTotal Recoverable

Prep 7470A 285360 06/29/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 285610 06/30/17 14:50 DTN TAL CANTotal/NA

Analysis 9056A 1 285598 06/30/17 23:34 JMB TAL CANTotal/NA

Analysis 9056A 10 285598 06/30/17 23:54 JMB TAL CANTotal/NA

Analysis SM 2540C 1 285606 06/30/17 13:58 MM TAL CANTotal/NA

Prep PrecSep-21 316287 07/05/17 10:51 LDE TAL SLTotal/NA

Analysis 9315 1 319473 07/27/17 06:00 RTM TAL SLTotal/NA

Prep PrecSep_0 316293 07/05/17 12:26 LDE TAL SLTotal/NA

Analysis 9320 1 317416 07/14/17 14:26 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 319718 07/28/17 15:26 RTM TAL SLTotal/NA

Client Sample ID: MW-2 Lab Sample ID: 240-81629-2
Matrix: WaterDate Collected: 06/26/17 12:25

Date Received: 06/28/17 09:30

Prep 3005A 06/29/17 14:00 AJC285363 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 285564 06/30/17 15:47 KLC TAL CANTotal Recoverable

Prep 3005A 285363 06/29/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6010C 10 285825 07/03/17 18:11 RKT TAL CANTotal Recoverable

Prep 3005A 285363 06/29/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 285889 07/04/17 03:48 AS1 TAL CANTotal Recoverable

Prep 3005A 285363 06/29/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 286057 07/05/17 18:02 AS1 TAL CANTotal Recoverable

Prep 7470A 285360 06/29/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 285610 06/30/17 14:56 DTN TAL CANTotal/NA

Analysis 9056A 10 286334 07/08/17 06:05 LKG TAL CANTotal/NA

Analysis SM 2540C 1 285606 06/30/17 13:58 MM TAL CANTotal/NA

Prep PrecSep-21 316287 07/05/17 10:51 LDE TAL SLTotal/NA

Analysis 9315 1 319473 07/27/17 06:01 RTM TAL SLTotal/NA

Prep PrecSep_0 316293 07/05/17 12:26 LDE TAL SLTotal/NA

Analysis 9320 1 317416 07/14/17 14:26 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 319718 07/28/17 15:26 RTM TAL SLTotal/NA

TestAmerica Canton

------------

• 

------------

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Page 27 of 35 7/31/2017 



Lab Chronicle
Client: ERM-North Central Inc TestAmerica Job ID: 240-81629-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 Lab Sample ID: 240-81629-3
Matrix: WaterDate Collected: 06/26/17 14:15

Date Received: 06/28/17 09:30

Prep 3005A 06/29/17 14:00 AJC285363 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 285564 06/30/17 15:51 KLC TAL CANTotal Recoverable

Prep 3005A 285363 06/29/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 285889 07/04/17 03:52 AS1 TAL CANTotal Recoverable

Prep 3005A 285363 06/29/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 286057 07/05/17 18:06 AS1 TAL CANTotal Recoverable

Prep 7470A 285360 06/29/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 285610 06/30/17 14:58 DTN TAL CANTotal/NA

Analysis 9056A 5 285598 07/01/17 00:15 JMB TAL CANTotal/NA

Analysis SM 2540C 1 285606 06/30/17 13:58 MM TAL CANTotal/NA

Prep PrecSep-21 316287 07/05/17 10:51 LDE TAL SLTotal/NA

Analysis 9315 1 319473 07/27/17 06:01 RTM TAL SLTotal/NA

Prep PrecSep_0 316293 07/05/17 12:26 LDE TAL SLTotal/NA

Analysis 9320 1 317416 07/14/17 14:26 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 319718 07/28/17 15:26 RTM TAL SLTotal/NA

Client Sample ID: MW-4 Lab Sample ID: 240-81629-4
Matrix: WaterDate Collected: 06/26/17 15:29

Date Received: 06/28/17 09:30

Prep 3005A 06/29/17 14:00 AJC285363 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 285564 06/30/17 15:56 KLC TAL CANTotal Recoverable

Prep 3005A 285363 06/29/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 285889 07/04/17 03:56 AS1 TAL CANTotal Recoverable

Prep 3005A 285363 06/29/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 286057 07/05/17 18:10 AS1 TAL CANTotal Recoverable

Prep 7470A 285360 06/29/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 285610 06/30/17 15:00 DTN TAL CANTotal/NA

Analysis 9056A 1 285598 07/01/17 01:35 JMB TAL CANTotal/NA

Analysis 9056A 10 285598 07/01/17 01:55 JMB TAL CANTotal/NA

Analysis SM 2540C 1 285606 06/30/17 13:58 MM TAL CANTotal/NA

Prep PrecSep-21 316287 07/05/17 10:51 LDE TAL SLTotal/NA

Analysis 9315 1 319473 07/27/17 06:01 RTM TAL SLTotal/NA

Prep PrecSep_0 316293 07/05/17 12:26 LDE TAL SLTotal/NA

Analysis 9320 1 317416 07/14/17 14:26 ALD TAL SLTotal/NA

Analysis Ra226_Ra228 1 319718 07/28/17 15:26 RTM TAL SLTotal/NA

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

TestAmerica Canton

------------
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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 4601753NELAP 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 4602303NELAP 06-14-18

Analysis Method Prep Method Matrix Analyte

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

9315 PrecSep-21 Water Radium-226

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

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

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

TestAmerica Canton

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

North Canton, OH 44720 
:1,~ /C:2-s Chain of Custody Record TestAmerica 

Phone (330) 497-9396 Fax (330) 497-0772 
', ,.. •1 ,1,c,·n.1JI J. I •'• 

Sampler Cor-L-J ~IV! /.0-t lab PM Ca1rier Trac~ing No(•)· COCNo 

Client Information Myers, Madonna 240-41876-17977 1 
Client Contact Phone· 

~01 1~GI ~/,,(]~ 
E-Mail Page 

Mr Bnan Beach madonna,myers@testamerica1nc com Page 1 of 1 
Company Job# 
ERM-North Central Inc Analysis Requested 
Address Due Data Requested: Preservation Codes: 
3352 128th Avenue A- HCL M. Hexane 
City TAT R•quutad (days); 8-NaOH N - Nonu 
Holland C -ZnAcelall! O • AsNa02 
Stale, Zip 0 . Nitric Acid P • Na204S 

Ml, 49424 
. E- NaHS04 0 - Na2S03 

F- MeOH R- Na2S203 
Phone POJI G- Amchlor S • H2$04 

0398257 0 H • Ascclbtc Acid T • TSP Oodee.lhyarate 
Email WO# z I - Ice u -Acetone 
Bnan Beach@erm com ~ 0 e J-DIWall!r V-MCM 

• z .. K-EDTA W - pH4·5 
Pro,ectName, Proiect # 

C, L 
C ~ 0 ... 0 ii L-EDA Z • other (specify) 

Grand Haven BLP • CCR Monitoring 24017882 .. : ::i ., c 
Site SSOW# ~~ .. 

<( :, 0 Othor: a: u 
"'0 o' 0 :g 'o "' "' ::: ~ 0 .,, ~ ... .. L .. < .,; Cl 

Sample Matrix e "' .,; 0 " 
.D 

~ ~ 
N N ii 

iii 
E 

(w..-,lff. N g :, 
Type .. 01 z 

S.Dfid, a: 0 Sample (C=comp, :E ~ ~I 
0 s 0--oltlfHI. ~ ~ 

Sample Identification Sample Date Time G=grab) BT•T.._.LH, A•AW) 
.!! • 0 .... ~ Special Instructions/Note: u. CL .. ., "' 

:::::,::::..<:: >< Preservation Code: XXo D N X 0 
MW-1 ( .-2.i-11 '131 G-- Water ~ )< Ix :::T 

"' :5· 

MW-2 \ 1-z, Y½ r.,.. Water >< >< \ 2. 
0 

~ 1415 K )( 'y C: 
MW-3 6- Water (II 

0 

MW-4 I -U-\, I 5"2,q 6- Water rx- IX ~ ~ 

Water 

Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 

D Non-Haiard DF/ammable Dskmlmlant DPo,sonB 0 unknown DRad10l091cal D Return To Client D Disposal By Lab D Archive For Months 
Dehverable Requested: I, 11 , Ill , IV, Other (specify) Special Instructions/QC Requirements: 

Empty Kit Relinquished by Date !Time r--... I'\. Mclhod of Shlpmenl Fed~Y nvort'\ t~~ 
Rcknqu1shed by ~ · 

-~l<M 
Date/Time I IYS-6 CompaPf?..M Ree•l"j_;q _ J oarJl/-1.f/J ~ q.so Comlo/lnv r n r., Ll "' l.L-A. u ,7J 1--17 't'/t-l 

Relinquished by· ' 0atefTlme Company Receweo oy Date/Time Company 

Rellnqu,shed oy Date/Time Company Received by Delefrmo Company 

Custody Seals Intact 1custody Seal No Cooler Temperature(•) 'C and Other Remar1<s 
fl Yes fl No • 123456789101112131415 
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ite Name Czre...-1. I);: vt "' 

Opened on o6/Z'6/I 

Login# 

Client Dro Off Te tAmerica ourier Other 

Te tAmerica Cooler #____ _ Foam Box Clie~ 

Packing material used: Bu~p Foam P~ 

COOLANT: ~ Blue Ice Dry lee Water 
None 
None 

Other _______ _ 

1 . Cooler temperature upon receipt D ec Muluple Cooler Fonn 

TR GUN# IR-8 (CF -0.4 °C) Observed Cooler Temp._--=-_"C Corrected Cooler Temp. ___ 0 

IR GUN #36 (CF +0°C) Ob erved Cooler Temp . .2 . !:"' °C Corrected ooler Temp. Z. ;r: 0c 

2. Were custody eal on the outside of the cooler()? If Yes Quantity ( 8 No 

-Were cu tody eals on the out ide of the cooler() signed & dated? es No NA 

-Were custody seal on the bottle(s) or bottle kit. (LLHg/MeHg)? Nd\ 
3. hippers' packing lip attached to the cooler( )? &_ Vo 
4. Did cu tody papers accompany the sample( )? & No 

5. Were the custody paper relinqui hed & signed in the appropriate place? Y No 

6. Wa !were the person(s) who collected the ample clearly identified on the OC? 

7. Did all bottle arrive in good condition (Unbroken)? 

8. Could all bottle label be reconciled with the COC? 

9. Were correct bottle(s) u ed for the test(s) indicated? 

I 0. Sufficient quantily received to perform indicated analy e ? 

I I . Are these work .. hare sample ? 

lfyes, Que-stions 11 -15 have been checked at the originating laboratory. 

Yes 

No 
No 
~ 

1 l . Were ample(s) at !he correct pH upon receipt? Yes o J€A'! pH Strip Lot# HC697954 

12. Were VOA on the COC? 
Yes }fo/7 · 

13. Were air bubble >6 mm in any VOA vials? - .. Larger than this. Yes ~ @ 

14. Was a VOA trip blank present in the cooler()? Trip Blank lot #______ Ye fag)
0 

I 5. 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 I Sample processed by: 

17. SAMPLE CONDITION 

Sample(s) were received after the recommended holding time had expired. 

Sample() 
were received in a broken container. 

Sample( ) 
were received with bubble >6 mm in diameter. {Notify PM) 

J8. SAMPLE PRESERVATION 

Sample(s) .N1 v0-z_ were fun her pre erved in the laboratory. 

Time preserved : ll~ fV'\ 
t lzill 

Preservative( ) added/Lot number(s) : AL ·b e: - (. r 

Ref: SOP NC-SC-(J{J//5, Sornplr Rtetmng 

lltncarplt'orplQAIQA_Fnn/111~• IC0111on-QA\Documen1-Mnnng,mt•tlll'or4-l•st11tCll011I Uor,f 1·,1.<Jon ll'or4 ln.<1111 llo,ul H'l-NC--099-05111 • Cool,, Rtchpt Fo,m doc Ji/ 
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6/28/2017 Login Container Summary Report 240-81629 

Temperature readings: 

CQntainer Pr~ ervative 

Clieni ample ID Lab ID Container Type rui Added {mis) Lot # 

MW-1 2.J.0-81629-8-1 Plastic 500ml - with itric Acid <2 

MW-I 240-8 1629-C- I Plastic 1 liter - Nitric Acid <2 

MW-I 240-81629-D- I Plastic I liter - Nitric Acid <2 

M -2 240-81629-B-2 Plastic 500ml - \\ith Nitric Acid 2 

MW-2 240-8 1629-C-2 Plastic I liter - itric Acid 

MW-2 240-8 1629-D-2 Plastic I liter - Nitric Acid <2 

MW-3 240-81629-B-3 Plastic 500ml - with Nitric Acid <2 

MW-3 2-W-81629-C-3 Plastic I liter - itric Acid <_ 

MW-3 240-81629-D-3 Plastic I liter - Nitric Acid <2 

MW-4 2-10-8 1629-B-4 Plastic 500ml - with Nitric Acid <2 

MW-4 240-81629-C-.J. Plastic I liter - Ni tric Acid <2 

MW-4 240-81629-D-.J. Plasti I liter - itric Acid ··2 

• 
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T estAmerica Canton 
4101 Shuffel Street NW 

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

Client Information (Sub Contract Lab) 
Client Contact 
Shipping/Receiving 
Company 
TestAmenca Laboratories. Inc. 
Address 
13715 Rider Trait North, 
City 
Earth City 
State. Zip 
MO, 63045 
Phone 

314-298-8566(Tel) 314-298-8757(Fax) 
Email 

PrOJect Name: 
Grand Haven BLP - CCR Monitoring 
Site: 

Samole Ident ificatio n - Client ID (Lab ID) 

MW-1 (240-81629-1) 

MW-2 (240-81629-2) 

MW-3 (240-81629-3) 

MW-4 (240-81629-4) 

Chain of Custody Record 
111 .. rr 1111 r 11r u 11n1 rr1• 11 ,••1 u , ., ,.. , ,. . ,,, ,. ,. ,. .. •• • •• • · · 

Sampler Lab PM 240-81629 Chain of Custody 
Myers, Madonna 

Phone E-Mail Stale of Origin 

madonna.myers@testamenca,nc.com Ohio 
Accreditations Required (See note): 
NELAP - Virginia ; State Program - West V1rg1nla DEP 

Due Dale Requested: 

7/31 /2017 Analysis Requested 
TAT Requested (days): 

:;; :;; :::; 
.: ::; 

PO ii 
"" .: 
:. "' 0 ... :. 

WO ii z 'l? 
... .. .,, 

0 0 "' :; .,, .. z C .,, 
ProJect # .. .. .. C 

,:;. 0 in ~ 24017882 ., ., .. ;:;I 0 
Q. > I 

SSOW# E - a. a. 
(j " " .. 0 11. "' V) 

(/) (/) ... u ~ 
'O ~ I!! (!) 

I !!: i Sample Matrix ~ rn 
~ "' ~ 2 N N 

(wow•1e, N N N 
Type ;;:: E .. "' .. 

~ "' "' "'1 Sample (C=comp, 
s~aoUd, "' I 

011wasLoloM, ~ ~ 
.,, 0 ., ~ N 

Sample Date Time G=grab) Blalluuo. A-.:AJ7 ) ~ 
.., .., 

a. "' 0, 0, 

:::::>-<: ">< Preservation Code. xx 
6/26/17 

11:37 
Water X X X 

Eastern 

6/26/17 
12:25 

Water X X X Eastern 

6/26/17 
14:15 Water X X X 

Eastern 

6/26/17 
15:29 

Water X X X 
Eastern 

rest America 
Ill At 

OCNo: 
- -40-72923.1 

Page 
Page 1 of 1 
Job # 
240-81629-1 
Preservation Codes: 

A-HCL M - Hexane 
B •NaOH N -None 
C - Zn Aceta1e 0 -AsNa02 
D - N,tnc Acid P-Na204$ 
E-NaHSQ11 0 • Na2S03 
F -MeOH R · Na2S203 
G - Amchlor S • H2S04 
H · Ascorbic Acid T · TSP 0odecahydrate 
I- Ice U -Acetone 
J • DI Waler V-MCAA I!! K - EDTA W-pH ,t-5 ., 

C: L -EDA Z • other (specify] ·;;; 
~ 
8 Other: 

'l5 
~ 

" .tl 
E 
:, 
z 
.; 
0 

Special Instructions/Note: I-

~ 
2 

2 

2 

2 

Note Since \abo<alory accred1ta1,oos are subJect to change TeslAmenca Laboratones. Inc. places the ownership of method. analyte & accreditation compliance upo11 out subcoouact labOfatoues Th,s sample shipment Is torwarded under chain-of-custody, If the laboratory does nol 
currently mamta1n accred1ta11on in the Slate of Ong111 t1s1ed above for analys1s/tests/maulx being analyz_ed, 1he samples must be shipped back to 1he TeslAmenca laboratory or other instrucuons w!II be provided Any changes 10 accrednation s1atus should be broughl to TesLAmer1ca 
Labotatories. Inc attention immediately 1r all requested accreditarions are current to date. return the signed Chain or Custody attesllng to said compUcance to TestAmerica Laboratories Inc 

Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 

Unconfirmed D Return To Client 4isposal By Lab 9rch,ve For Mon/11s 
Deliverable Requested: I, II, Ill, IV , Other(specny) Primary Deliverable Rank: 2 Special Instructions/QC Requirements: 

-------Empty Kit Relinquished ty/' ) I Date: Time: Method of Shipment 
~ -Relinqv,shed by k;::- (L 0&"2~/7 / ;:;r:;-- Comp~ 1/0' 19tv) ) Da1eilime; Company 

~~ u J'i'-/..., D q 7 t-) ,~-n.-
RelrnQurshed bt D/ Dale/Time Company r f\ecewed by Date/Time· Company 

Relinquished by Date/TTme; Company Recei,ed by· Date/Time Company 

Custody Seals Intact !Custody Seal No Cooler TemperaIute(s) C and Other Remarks 
I Yes I No 

123456789101112131415 

P
age 33 of 35 

7/31/2017 



Login Sample Receipt Checklist

Client: ERM-North Central Inc Job Number: 240-81629-1

Login Number: 81629

Question Answer Comment

Creator: Taylor, Kristene N

List Source: TestAmerica St. Louis

List Creation: 06/29/17 02:02 PMList Number: 2

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded. 17.0,17.0

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

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

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

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Canton
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Login Sample Receipt Checklist

Client: ERM-North Central Inc Job Number: 240-81629-1

Login Number: 81629

Question Answer Comment

Creator: Ehlert, Larissa D

List Source: TestAmerica St. Louis

List Creation: 07/05/17 07:56 AMList Number: 3

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: ,/Vl \,J--·\ Project#: ~ 
Site Name & Address: Client: ~ if l\L P 

Date: __:- '2.(, -/7 
Sampler Name: C P Weather: / 
Pump Type: f?r [ i'5 :fu \+11 Temperature/Bar. Pressure , / 7 '-(7. <f 
Meter Type (s): ~ cr1i"'s- $"S: ~ ,L r ud, "l...100 f Start Time of Purging: ,0 l..f f ' 
Top of Casing Elevation (feet): --t--.....___...,_,,..._,=-=----- Well Material: f Vc. 
Initial Water Level (feet below TOC): ~ , ~ G Well Diameter: 2. 1' 

Groundwater Elevation/SWL (feet): ¥ • ~ % Length of Water Column (feet): (~ , a'? 
Well Depth (feet below TOC): l"2- Calculated Well Volume* (liters or !U_I): I, (, 
Screened Interval (feet below TOC): 4 - 9' Well Volume Discharged (liters or~): 2 ,2 'f 
Depth Pump Intake Set At (feet below TOC): "i ' 
Well Inspection: Clearly Labeled Jj_ N_; Concrete PY lnt~ct - ~ N_; Lock Functional S.,._ N_; Pro-cover in good condition _'9_N_; Casing in good condition - ~ N_ 
Calibration: Time; ciC\ :\O ; pH 4 Standard · pHTitandard 7 ; pH 10 Standard \ 0 , Conductivity Std I , '{ ( 5; DO / UQ Y, 
Note: TOC = Top of Casing 

Time 
Temperature 

(•C) -,.L!, 
Specific 

Conductance 
(ms/cm) 

Dissolved Oxygen 
(mg/L) 

pH 
(S.U.) 

ORP 
(mV) 

Turbidity (N.T.U.) 
Water Level 

(ft) 

Flow Rate 

~r
1) 

Comments 
(i.e., odor, color, etc) 

l(}~"i<,. .L, - 7,,:1.,. -<.. ~, -, o ~.,, - <, i.1 I, '1 "l ....... q 0 /J , I ?[1 

\ ('\~ \-i . 7 ,-, . 1 ' -~~ n , 4 c, < -~ -\oo ,, I'°'' ,r, q 0 {\ \~C) 
I 0 't, V 1 , ,_..._ 7- -?..:4 0 /"\ -, ., ~ - t.ll\ - I Ir\ .7 l,"Li , , q~ o I ~r11 . \ \ ~ \-'\ .., " ") .7 "<<"I {1 , 2.,\ q r7..,a. 17, ~.o L '"\ ~ t:;_ q, ,., _. ,<. G 

\\~ ,-, _<.\ / _cu ·n u , ? \ • t? I -\4-, . -t" I . S.. (... ~ ct~ -r1 , <10 

" "2. 1.... \ l L..l {' -, - '? .I.. ~ (I, 1 ('\ <'/.I I - '11, '1 j . 1.fq ' . Oe- 0 l<l r: 
\ \?., ~ ,--, <H 7 ,7...L.I'"\- a , 1'1 ' . Ir - I <"i ."\ \ . L..l< ~q, 0, J<. u 
\\'<.\ ' ""1. ~I~ '7_ ) _,;C:::\ ' G-lc:>\ <l.. . 07 - II~ 'f .~ t..;\ q - ,-.,q,;;- 0 . I'?' n 
\ \ ..... !.:.\ -, 4'' J 7 . J...Jd () 71 <1 . l"J ,e;;' - 1,<,-1 ,. '-17 ~ -CfS" o ,. Il'l(G 
11 ~, -, <I. -; .2..-U~ () ' ., -i.· ',( ,()4 ,-- I,,. \ -S-7.. <- or< (l . 1'( 0 ... ~ ~ V 

-----· 
Limits 

--------
±3% 

-------
±3% 

---------
±10% (Values Greater 

0.3 mg/L) 

------
±0.1 

------
±10 mV 

----------±10% 

(when above 5 NTU) • 

--------
-0.3 feet 

---------
<0.5 Umin= 
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= TT r2 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 aboreff NTU, a filtered metals (dissolved) sample will also be collected. 
Comments: 'Sq_(Yl f @._ \l 3J 
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Field Form for Low Flow Rate Sampling 
/V\ w,.. 0Well ID: Project#:--~ -~-

Site Name & Address: Client: __,G""---'-B.....B..,;.:;;l-c..JP.,.___ 
Date: _..,( ,:........;;[i{g - /]- :::..IL_ .,__.___ 

~~~;

1

J:;:=:~: <: E , ~ 1.\00 f l.,1,,~ <i / _7 '-l'f O~ B~~~ #~~Ch Tem~~~a~u;~~~a~f~~;h~~~_,_,.,.0...,.,.__ _ _ _ 
Top of Casing Elevation (feet): soi~ Well Material: _ _,f'------=- C;:;:...-___~ V....:;

Initial Water Level (feet below TOC): , 7. Well Diameter: __.....=.\ ___::2-_ 1 

Groundwater Elevation/SWL (feet): g ;q \ Length of Water Column (feet): i ,:S-: ' 
Well Depth (feet below TOC): 2 5)51 ' Calculated Well Volume* (liters or ~ ): ===~=,.~~:=Cf===== 
Screened Interval (feet below TOC): \ t; -Z,() ' Well Volume Discharged (liters or ~ ): _ j ' Cf_,_I_____.._-'-...... 

Depth Pump Intake Set At (feet below TOC): \G\ \ 
Well Inspection: Clearly Labeled _9_N_; Concrete Lr Intact ~ N_; Lock Functional ~ _N_; Pro-cover in good condition - ~ N_; Casing in good condition _ ~ N_ 
Calibration: Time; o ':} 56 ; pH 4 Standard ; pH 7 Standard :) ; pH 10 Standard \ 6 ; Conductivity Std 1 • J.j \ 3 ; DO \ 0 0 ~, . 
Note· TOC = Top of Casing 

Time 
Temperature 

(OC) 

Specific 
Conductance 

(ms/cm) 

Dissolved Oxygen 
(mg/L) 

pH 
(S.U.) 

ORP 
(mV) 

Turbidity (N.T.U.) 
Water Level 

(ft) 

Flow Rate 
(~ or 
aallon/min\ 

Comments 
(i.e. , odor, color, etc) 

7_1'< 1.::;: , 14 l.l _Ll"fl ('I (. (\ 7- , 0'1 -r~1 . 1 c.., ;:, I J< . u < U 1T'I.Tf 
~ "")< \L.{ .~ 7 ~. "" 7 < I"'\ <'(\ 7 ~, - 171. d * D 7 I j r" !]~ 0, l1~n 
II 'Li I U , "11...1 Lt <"., ~ ~,LI<"' -i <Z< /22..-<i!- J::" <:: I IC . < I f"J • i p--, , 
n ..--i· II ,-, '-·'-' ,. c- () 0 ~ LI I -, , ..,<;t ,," ~ <"7 ,.~- 'i z::: ~ 5"2- () , II ~"' ,, ~; i.J - -1n Lj_ l ,t:lc:- cJ ~LI 7 _--,.r - I l ,_ I .<,"2..< / ,!-. ~., 7i T7. I\ 

T\..\'?. ~ ('\ ~ . /,"fl CJ, , . .re, 7 12' - fl'i?,7 ""'•4? I <::'" -<:'7 O'J1. " 
~ 1..pr 1~ <: a LL 7 t. b' (i,-,oi -, • j?J - /J,t-,i )':-, , <: 7 a .. /,: r. 
'1C Il. , <ti,. L.1.7-ie- C'l , ?S( -, --,-, - '\l l:l , 1.. ~ ' $"'1 ~ I ' '"J- o .. Tt~f. 

\ 7 i:-ll ll-i ' <t \ J...I. l<:\tf 0 ,7_(. -j .7'Z- - 11"2., Cf ~' \., I ~,<:7 CJ 7 ,. r, 
- I ~ = 

.,_ _____ _____ , 

Limits 

--------
±3% 

-------
±3% 

---------· 
±10% (Values Greater 

0.3 mg/L) ±0.1 

------
±10 mV 

----------
±10% 

(when above 5 NTU)• 

-------
-0.3 feet 

--------
<0.5 Umin = 
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 = TT r2 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 b~ madr tog t turbidity below 5 NTUs. In the event hat groundwater turbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected. 
Comments: S \ I h ·\--i a.; \,./ ...J -+ t(\ b.. 

http:B..,;.:;;l-c..JP
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Field Form for Low Flow Rate Sampling 
Well ID: Mh[ - 3 Project#:---,-....,..,....,,........,.....--
Site Name & Address: Cl ient: (,- \+ (\\., p 

Date: (J -'2, u-\7 
Sampler Name: ---=--'-------------- Weather: 
Pump Type: Pv ,'St!?! \t-~c Temperature/Bar. Pressure j / 4'( , ~ 
Meter Type {s): ---~-..-+----- Start Time of Purging: ) 3 'J. gI 
Top of Casing Elevation (feet): ) i) ~ , -z..y I Well Material: --..........,-,-V-(.___ 
Initial Water Level (feet below TOC): \ ~ ,0 I.\ Well Diameter: "? \\ 
Groundwater Elevation/SWL (feet): ".1 3 , \ \ 1' Length of Water Column (feet): _'.8:.......,.,~3...,o.__~--
Well Depth (feet below TOC): '2, 0 , 3 4 t Calculated Well Volume* (liters or @ ): I , 3 £ 
Screened Interval (feet below TOC): l 2- I ] ' Well Volume Discharged (liters or ~ ): 7,. iI 
Depth Pump Intake Set At (feet below TOC): I \ 
Well Inspection: Clearly abeled _Q_ N_; Concrete 1:1d Intact -~ _ N_; Lock Functional _ @..__N_; Pro-cover in good condition _ @__N ; Casing in good ~ondition ~ N 
Calibration: Time; 0 \ ; pH 4 Standard ; pH 7 Standard <'1 ; pH 10 Standard I (1 : Conductivity Std I_ I.:{ f 3 ; oo 16a1. - - -
Note: TOC = Top of Casing 

Temperature 
Specific 

Dissolved Oxygen pH ORP Water Level Flow Rate 
Time (OC) Conductance 

(mg/L) (S.U.) (mV) 
Turbidity {N.T.U.) 

(ft) {~ nor 
(ms/cm) ~allon min) 

l ~ '!--"A \L. l,' U 7 2Q ad<~ -g-,nu _, LI I '1 / 
' (l 

1-Z. 2<;/ O.l'KO 
'i.. u~ \ L Y< 4 ; ~-, 0 • <<l. -, .en .. -~1.r. C,f "7 ., q l "2 -?,<Z 0 . }KD 
-.::; '-'I··,,. ,'iJ • -S-1 l...l 21/..\ n,LJ -, Q~ <"<"° ,J -z...~, I ? <I\ t"T Jy>r. 

~.c.;,' ' \ LI U'I J..f . -i.o~ n ,<GI -,, ,~ ~t..J • ., '?.'1-< I "2... ?ll. <i,l<Z {) 
,, <~ \4,'<., u 'I C\-"\ ('). <,<;"" -, , 7, -~S_C\ ""Z- .S, ti> ~1.l' o ·'"o 
\ 'Iil o-: \ U L\ \..\ Ll ""),(\' (i I <.Ll -, , I, q -,~-. 1 -L.-, ~ o \-""l,,~~ 0 , I I . n 

~r'l 'hi L ILl . ~"1.. q. '"'2..0 .e-- l'r' . "..., -, I '\ -<~ ' -z., ~ '2. 17 ?ii n , /T,t1 
\"Ll ('. -q \i.J s\. '-I . Jc;,- 0.-, q , . r"' -~<;"".l 7, '-I, 12-'<ll (1, I l,r\ 

I UI, 11..L n LI 19 ~ {) J ., -, -,_ i 0 -<::" I 7_ , ~ I.I I c.. 5Lf 0-1 b a 
\1...4 I ~ \!.\ ~ /\ I_\ , \Gi;\ (i ' ?.- L\ l ,70 -~H,- 2 ' S--1 I "2.. • 3i./ o. I Lt f 

-----·~------- ------- --------- ---------------------- ------ --------
±10% (Values Greater 

±10mV 
±10% 

-0.3 feet 
<0.5 Umin=

Limits ±3% ±3% 
0.3 mg/L) 

±0.1 
(when above 5 NTU)' 0.13 gal/min 

Comments 
(i.e. , odor, color, etc) 

IA.r.,...-..L. ~1,-~ hi"lr-t hf <hb ' \·-, .... y 

--------------
Information: 1 in diameter well = 0.041 gal/ft = 154 ml/ft, 2 in dia. = 0.1 63 gal/ft = 617 ml/ft, 4 in dia = 0.652 gal/ft= 2468 ml/ft; Volume of cylinder = TT r2 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 bove ONTU, a filtered metals (d issolved) sample will also be collected. 
Comments: l l 15 

'""L 
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Field Form for Low Flow Rate Sampling 

Well ID: Project#:--~~---
Site Name & Address: Client: _..Cr'-'-'H-.......,__ /~ 1,,,..:..___ 

Date: __(u_-~i,~lf._-~I).,___ 
Sampler Name: C Weather: ____; ___ 
Pump Type: __________ Temperature/Bar. Pressure-~~_,___ 
Meter Type (s): __________ Start Time of Purging: _ ,.._'r 9~~P"2;:,;:...---
Top of Casing Elevation (feet): IQ ·::, , S:: <'i \ Well Material: --~fV-.,-_,-,___ 
Initial Water Level (feet below TOC): J O, S:: \ Well Diameter: --~-"-----
Groundwater Elevation/SWL (feet): ' 9:, ,Q~' Length of Water Column (feet): - 7.,_,__._~-+----
Well Depth (feet below TOC): \ % Calculated Well Volume* (liters or~): _ _1_=·~1,~1.:~---
Screened Interval (feet below TOC): \ () - I S \ Well Volume Discharged (liters or!:®): I•q1.. 
Depth Pump Intake Set At (feet b~ow TOC): \ I.\ 1 - -+~-=----
Well Inspection: Clearly Labeled -~ _N_; Concrete P,ad Intact .!JS_N_; Lock Functional --@_N_; Pro-coy~r in good condition ~_N_; Casing in good condition~-
Calibration: T ime; 0:)5 C) ; pH 4 Standard 4 ; pH 7 Standard 7 ; pH 10 Standard fU ; Conductivity Std / l L{ f :S ; DO i QQ1· 
Note: TOC = Top of Casing 

1 Ll

Temperature 
Specific 

Dissolved Oxygen pH ORP Water Level 
Flow Rate 

Time 
(°C) 

Conductance 
(mg/L) (S.U.) (mV) 

Turbidity (N.T.U.) 
(ft) ~or 

(ms/cm) qallon/min) 

1:-,.()2 I S ,ou ~-, u~ t1 ,o <x' , 11 - /, "1. I , 4. -~-q- \ (\ '7(') ~ , "').,G 
\~G, l LI q 1. ~ 7_·~7 () • l.j )j Q n 7 --i ,, ) --, • , Ci1 \c\>7 \ 0 ,7 .r 1 

\Sn ,r- n .. '°"'l._' L, i u r\ LJU =, ~ cal -/u ~ L , '? i, 1( 1 -, I 0 ,-°JJJ 
\ <: , __ l ):::- G~ .::.. 7. ~ J, o ,, Yc. .., - ~'"' ---io .. z..1 -;,':'-,1 . W .7 \ O,;) .n 
~ t:;? l\ '\r 66 s. . "Z.. i."I d !.'.lo 7 '1( ~ - ' I () ? ' l In ,7 1 (') •; JJ 

\ ~,._~ 1'-1~'\q <.,. • ?,, <. (l ('I.<·, -1 o,. -,<'" 7 \ • t-1 7 ' "' 7 1 /1 ? fl 
-, ~'--(., i I..\ ,'-\ lo -::i.._ , , <,. I ,1 - <- ' -,· 7<:t - -,-, ,I i .. I..! <:;;-' I h.-, I <,- -z...o 

i < '2,0\ \ LI . Ci,<. -?, _J _, \ o, ?-. ( 7 I (n -,.., I I 4 ") /.r , 1 ( /"{ , '"JO -

-----·-------- ------- ---------·----------------------·------ --------
±3% ±3% 

±10% (Values Greater 
±0.1 ±10 mV 

±10% 
-0.3 feet 

<0.5 Umin= 
Limits 0.3 mg/L) (when above 5 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 = rr r2 h 

- If water level is above the top of the screen, maximum drawdown = screen length/2 

Comments 
(i.e., odor, color, etc) 

--------------

- 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: Se C'l p\d@ i5"2q 
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Project/Site: Grand Haven BLP - CCR Monitoring 

Table of Contents 
Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Definitions/Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

Detection Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

Tracer Carrier Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 

QC Association Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 

Lab Chronicle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 

Certification Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 

Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 

Receipt Checklists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

TestAmerica Canton 
Page 2 of 33 8/16/2017 



Definitions/Glossary
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Qualifiers

Metals

Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

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 Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

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

Abbreviation

%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: 240-82597-1
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 1.7º 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.

TestAmerica Canton
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Method Summary
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method Method Description LaboratoryProtocol

SW8466010C Metals (ICP) TAL CAN

SW8466020A Metals (ICP/MS) TAL CAN

SW8467470A Mercury (CVAA) TAL CAN

SW8469056A Anions, Ion Chromatography TAL CAN

SMSM 2540C Solids, Total Dissolved (TDS) TAL CAN

SW8469315 Radium-226 (GFPC) TAL SL

SW8469320 Radium-228 (GFPC) TAL SL

TAL-STLRa226_Ra228 Combined Radium-226 and Radium-228 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

TestAmerica Canton

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Page 5 of 33 8/16/2017 



Sample Summary
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

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 MW-4 Water 07/17/17 15:12 07/20/17 09:30
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Detection Summary
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-82597-1

Boron

RL

4000 ug/L

MDL

160

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

20B120000 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1110000 6010C

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.56 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.00045 J 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0014 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

12.7 6020A

Chloride 10 mg/L2.8 Total/NA10180 9056A

Fluoride 0.50 mg/L0.24 Total/NA1020 9056A

Sulfate 10 mg/L3.5 Total/NA1022 9056A

Total Dissolved Solids 20 mg/L16 Total/NA11600 SM 2540C

Client Sample ID: MW-2 Lab Sample ID: 240-82597-2

Boron

RL

4000 ug/L

MDL

160

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

20130000 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1180000 6010C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0061 6020A

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.44 6020A

Cadmium 0.0010 mg/L0.00021 Total 

Recoverable

10.00021 J 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.0068 6020A

Chromium 0.0020 mg/L0.00098 Total 

Recoverable

10.053 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0051 J 6020A

Lead 0.0010 mg/L0.00045 Total 

Recoverable

10.0034 6020A

Selenium 0.0050 mg/L0.00089 Total 

Recoverable

10.0028 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

11.2 6020A

Chloride 20 mg/L5.7 Total/NA20150 9056A

Fluoride 1.0 mg/L0.48 Total/NA2014 9056A

Total Dissolved Solids 50 mg/L39 Total/NA12100 SM 2540C

Client Sample ID: MW-3 Lab Sample ID: 240-82597-3

Boron

RL

200 ug/L

MDL

8.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

14900 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1590000 6010C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0025 J 6020A

TestAmerica Canton

This Detection Summary does not include radiochemical test results.

-------------- - - ----
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Detection Summary
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 (Continued) Lab Sample ID: 240-82597-3

Barium

RL

0.0050 mg/L

MDL

0.0022

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

10.41 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.00079 J 6020A

Chromium 0.0020 mg/L0.00098 Total 

Recoverable

10.0014 J 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0015 J 6020A

Selenium 0.0050 mg/L0.00089 Total 

Recoverable

10.00094 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

10.057 6020A

Chloride 20 mg/L5.7 Total/NA20400 9056A

Fluoride 1.0 mg/L0.48 Total/NA201.2 9056A

Sulfate 20 mg/L7.0 Total/NA20820 9056A

Total Dissolved Solids 40 mg/L31 Total/NA13100 SM 2540C

Client Sample ID: MW-4 Lab Sample ID: 240-82597-4

Boron

RL

200 ug/L

MDL

8.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

13700 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1510000 6010C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0020 J 6020A

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.17 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.00048 J 6020A

Chromium 0.0020 mg/L0.00098 Total 

Recoverable

10.0019 J 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0016 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

10.048 6020A

Chloride 10 mg/L2.8 Total/NA10340 9056A

Fluoride 0.50 mg/L0.24 Total/NA101.3 9056A

Sulfate 10 mg/L3.5 Total/NA10940 9056A

Total Dissolved Solids 40 mg/L31 Total/NA12600 SM 2540C

TestAmerica Canton

This Detection Summary does not include radiochemical test results.
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Client Sample Results
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-82597-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 07/17/17 11:30

Date Received: 07/20/17 09:30

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

Boron 120000 B 4000 160 ug/L 07/21/17 14:00 07/24/17 17:18 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 07/21/17 14:00 07/24/17 16:03 1Calcium 110000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 07/21/17 14:00 07/28/17 00:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 07/21/17 14:00 07/28/17 00:01 1Arsenic 0.0050 U

0.0050 0.0022 mg/L 07/21/17 14:00 07/28/17 00:01 1Barium 0.56

0.0010 0.00031 mg/L 07/21/17 14:00 07/28/17 00:01 1Beryllium 0.0010 U

0.0010 0.00021 mg/L 07/21/17 14:00 07/28/17 00:01 1Cadmium 0.0010 U

0.0010 0.00019 mg/L 07/21/17 14:00 07/28/17 00:01 1Cobalt 0.00045 J

0.0020 0.00098 mg/L 07/21/17 14:00 07/28/17 00:01 1Chromium 0.0020 U

0.010 0.0011 mg/L 07/21/17 14:00 07/28/17 00:01 1Molybdenum 0.0014 J

0.0010 0.00045 mg/L 07/21/17 14:00 07/28/17 00:01 1Lead 0.0010 U

0.0050 0.00089 mg/L 07/21/17 14:00 07/28/17 00:01 1Selenium 0.0050 U

0.0010 0.00020 mg/L 07/21/17 14:00 07/28/17 00:01 1Thallium 0.0010 U

0.0080 0.0017 mg/L 07/21/17 14:00 07/28/17 00:01 1Lithium 2.7

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 07/21/17 14:00 07/21/17 17:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 180 10 2.8 mg/L 07/25/17 10:10 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.24 mg/L 07/25/17 10:10 10Fluoride 20

10 3.5 mg/L 07/25/17 10:10 10Sulfate 22

20 16 mg/L 07/24/17 10:01 1Total Dissolved Solids 1600

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.285

(2σ+/-)

0.102

(2σ+/-)

108/16/17 07:0507/25/17 08:09pCi/L0.08441.00

RL MDC

0.0983

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/25/17 08:09 08/16/17 07:05 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.0

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.436

(2σ+/-)

0.252

(2σ+/-)

108/07/17 09:4607/25/17 10:53pCi/L0.3771.00

RL MDC

0.249

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/25/17 10:53 08/07/17 09:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.0

Y Carrier 40 - 110 07/25/17 10:53 08/07/17 09:46 185.6
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Client Sample Results
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-82597-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 07/17/17 11:30

Date Received: 07/20/17 09:30

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

Analyte

Combined Radium 

226 + 228

0.721

(2σ+/-)

0.272

(2σ+/-)

108/16/17 11:00pCi/L0.3775.00

RL MDC

0.268

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-82597-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 07/17/17 12:50

Date Received: 07/20/17 09:30

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

Boron 130000 4000 160 ug/L 07/21/17 14:00 07/24/17 16:07 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 07/21/17 14:00 07/24/17 15:07 1Calcium 180000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 07/21/17 14:00 07/25/17 22:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 07/21/17 14:00 07/25/17 22:06 1Arsenic 0.0061

0.0050 0.0022 mg/L 07/21/17 14:00 07/25/17 22:06 1Barium 0.44

0.0010 0.00031 mg/L 07/21/17 14:00 07/25/17 22:06 1Beryllium 0.0010 U

0.0010 0.00021 mg/L 07/21/17 14:00 07/25/17 22:06 1Cadmium 0.00021 J

0.0010 0.00019 mg/L 07/21/17 14:00 07/25/17 22:06 1Cobalt 0.0068

0.0020 0.00098 mg/L 07/21/17 14:00 07/25/17 22:06 1Chromium 0.053

0.010 0.0011 mg/L 07/21/17 14:00 07/25/17 22:06 1Molybdenum 0.0051 J

0.0010 0.00045 mg/L 07/21/17 14:00 07/25/17 22:06 1Lead 0.0034

0.0050 0.00089 mg/L 07/21/17 14:00 07/25/17 22:06 1Selenium 0.0028 J

0.0010 0.00020 mg/L 07/21/17 14:00 07/25/17 22:06 1Thallium 0.0010 U

0.0080 0.0017 mg/L 07/21/17 14:00 07/26/17 15:50 1Lithium 1.2

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 07/21/17 14:00 07/24/17 14:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 150 20 5.7 mg/L 07/25/17 10:30 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.48 mg/L 07/25/17 10:30 20Fluoride 14

20 7.0 mg/L 07/25/17 10:30 20Sulfate 20 U

50 39 mg/L 07/24/17 10:01 1Total Dissolved Solids 2100

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.794

(2σ+/-)

0.259

(2σ+/-)

108/16/17 07:0507/25/17 08:09pCi/L0.2161.00

RL MDC

0.249

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/25/17 08:09 08/16/17 07:05 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

78.5

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 1.48

(2σ+/-)

0.593

(2σ+/-)

108/07/17 09:4607/25/17 10:53pCi/L0.8001.00

RL MDC

0.577

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/25/17 10:53 08/07/17 09:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

78.5

Y Carrier 40 - 110 07/25/17 10:53 08/07/17 09:46 187.9
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Client Sample Results
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-82597-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 07/17/17 12:50

Date Received: 07/20/17 09:30

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

Analyte

Combined Radium 

226 + 228

2.27

(2σ+/-)

0.647

(2σ+/-)

108/16/17 11:00pCi/L0.8005.00

RL MDC

0.628

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-82597-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 07/17/17 14:08

Date Received: 07/20/17 09:30

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

Boron 4900 200 8.1 ug/L 07/21/17 14:00 07/24/17 15:12 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 07/21/17 14:00 07/24/17 15:12 1Calcium 590000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 07/21/17 14:00 07/25/17 22:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 07/21/17 14:00 07/25/17 22:10 1Arsenic 0.0025 J

0.0050 0.0022 mg/L 07/21/17 14:00 07/25/17 22:10 1Barium 0.41

0.0010 0.00031 mg/L 07/21/17 14:00 07/25/17 22:10 1Beryllium 0.0010 U

0.0010 0.00021 mg/L 07/21/17 14:00 07/25/17 22:10 1Cadmium 0.0010 U

0.0010 0.00019 mg/L 07/21/17 14:00 07/25/17 22:10 1Cobalt 0.00079 J

0.0020 0.00098 mg/L 07/21/17 14:00 07/25/17 22:10 1Chromium 0.0014 J

0.010 0.0011 mg/L 07/21/17 14:00 07/25/17 22:10 1Molybdenum 0.0015 J

0.0010 0.00045 mg/L 07/21/17 14:00 07/25/17 22:10 1Lead 0.0010 U

0.0050 0.00089 mg/L 07/21/17 14:00 07/25/17 22:10 1Selenium 0.00094 J

0.0010 0.00020 mg/L 07/21/17 14:00 07/25/17 22:10 1Thallium 0.0010 U

0.0080 0.0017 mg/L 07/21/17 14:00 07/26/17 15:54 1Lithium 0.057

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 07/21/17 14:00 07/24/17 14:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 400 20 5.7 mg/L 07/25/17 10:51 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.48 mg/L 07/25/17 10:51 20Fluoride 1.2

20 7.0 mg/L 07/25/17 10:51 20Sulfate 820

40 31 mg/L 07/24/17 10:01 1Total Dissolved Solids 3100

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.689

(2σ+/-)

0.154

(2σ+/-)

108/16/17 07:0507/25/17 08:09pCi/L0.09631.00

RL MDC

0.141

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/25/17 08:09 08/16/17 07:05 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

95.3

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.686

(2σ+/-)

0.270

(2σ+/-)

108/07/17 09:4607/25/17 10:53pCi/L0.3671.00

RL MDC

0.263

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/25/17 10:53 08/07/17 09:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

95.3

Y Carrier 40 - 110 07/25/17 10:53 08/07/17 09:46 184.5
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Client Sample Results
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-82597-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 07/17/17 14:08

Date Received: 07/20/17 09:30

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

Analyte

Combined Radium 

226 + 228

1.38

(2σ+/-)

0.311

(2σ+/-)

108/16/17 11:00pCi/L0.3675.00

RL MDC

0.298

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-82597-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 07/17/17 15:12

Date Received: 07/20/17 09:30

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

Boron 3700 200 8.1 ug/L 07/21/17 14:00 07/24/17 15:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 07/21/17 14:00 07/24/17 15:17 1Calcium 510000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 07/21/17 14:00 07/25/17 22:14 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 07/21/17 14:00 07/25/17 22:14 1Arsenic 0.0020 J

0.0050 0.0022 mg/L 07/21/17 14:00 07/25/17 22:14 1Barium 0.17

0.0010 0.00031 mg/L 07/21/17 14:00 07/25/17 22:14 1Beryllium 0.0010 U

0.0010 0.00021 mg/L 07/21/17 14:00 07/25/17 22:14 1Cadmium 0.0010 U

0.0010 0.00019 mg/L 07/21/17 14:00 07/25/17 22:14 1Cobalt 0.00048 J

0.0020 0.00098 mg/L 07/21/17 14:00 07/25/17 22:14 1Chromium 0.0019 J

0.010 0.0011 mg/L 07/21/17 14:00 07/25/17 22:14 1Molybdenum 0.0016 J

0.0010 0.00045 mg/L 07/21/17 14:00 07/25/17 22:14 1Lead 0.0010 U

0.0050 0.00089 mg/L 07/21/17 14:00 07/25/17 22:14 1Selenium 0.0050 U

0.0010 0.00020 mg/L 07/21/17 14:00 07/25/17 22:14 1Thallium 0.0010 U

0.0080 0.0017 mg/L 07/21/17 14:00 07/26/17 16:07 1Lithium 0.048

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 07/21/17 14:00 07/24/17 14:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 340 10 2.8 mg/L 07/25/17 11:11 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.24 mg/L 07/25/17 11:11 10Fluoride 1.3

10 3.5 mg/L 07/25/17 11:11 10Sulfate 940

40 31 mg/L 07/24/17 10:01 1Total Dissolved Solids 2600

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.260

(2σ+/-)

0.100

(2σ+/-)

108/16/17 07:0507/25/17 08:09pCi/L0.09951.00

RL MDC

0.0975

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/25/17 08:09 08/16/17 07:05 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.7

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.620

(2σ+/-)

0.247

(2σ+/-)

108/07/17 09:4607/25/17 10:53pCi/L0.3331.00

RL MDC

0.240

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

07/25/17 10:53 08/07/17 09:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.7

Y Carrier 40 - 110 07/25/17 10:53 08/07/17 09:46 190.1
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Client Sample Results
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-82597-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 07/17/17 15:12

Date Received: 07/20/17 09:30

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

Analyte

Combined Radium 

226 + 228

0.879

(2σ+/-)

0.267

(2σ+/-)

108/16/17 11:00pCi/L0.3335.00

RL MDC

0.259

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Tracer/Carrier Summary
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9315 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba

90.0240-82597-1

Percent Yield (Acceptance Limits)

MW-1

78.5240-82597-2 MW-2

95.3240-82597-3 MW-3

91.7240-82597-4 MW-4

99.1LCS 160-318979/2-A Lab Control Sample

96.2LCSD 160-318979/3-A Lab Control Sample Dup

97.9MB 160-318979/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: 9320 - Radium-228 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110) (40-110)

Ba Y

90.0 85.6240-82597-1

Percent Yield (Acceptance Limits)

MW-1

78.5 87.9240-82597-2 MW-2

95.3 84.5240-82597-3 MW-3

91.7 90.1240-82597-4 MW-4

99.1 84.1LCS 160-319102/2-A Lab Control Sample

96.2 86.7LCSD 160-319102/3-A Lab Control Sample Dup

97.9 80.4MB 160-319102/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Y = Y Carrier
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QC Sample Results
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 6010C - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 240-288136/1-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 288408 Prep Batch: 288136

RL MDL

Boron 70.3 J 200 8.1 ug/L 07/21/17 14:00 07/24/17 15:22 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

5000 U 7105000 ug/L 07/21/17 14:00 07/24/17 15:22 1Calcium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-288136/2-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 288408 Prep Batch: 288136

Boron 1000 1090 ug/L 109 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Calcium 50000 50700 ug/L 101 80 - 120

Client Sample ID: Method BlankLab Sample ID: MB 240-288190/1-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 288408 Prep Batch: 288190

RL MDL

Boron 200 U 200 8.1 ug/L 07/21/17 14:00 07/24/17 14:26 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

5000 U 7105000 ug/L 07/21/17 14:00 07/24/17 14:26 1Calcium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-288190/2-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 288408 Prep Batch: 288190

Boron 1000 1040 ug/L 104 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Calcium 50000 50900 ug/L 102 80 - 120

Method: 6020A - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 240-288136/1-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 289046 Prep Batch: 288136

RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 07/21/17 14:00 07/27/17 21:19 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0050 U 0.000750.0050 mg/L 07/21/17 14:00 07/27/17 21:19 1Arsenic

0.0050 U 0.00220.0050 mg/L 07/21/17 14:00 07/27/17 21:19 1Barium

0.0010 U 0.000310.0010 mg/L 07/21/17 14:00 07/27/17 21:19 1Beryllium

0.0010 U 0.000210.0010 mg/L 07/21/17 14:00 07/27/17 21:19 1Cadmium

0.0010 U 0.000190.0010 mg/L 07/21/17 14:00 07/27/17 21:19 1Cobalt

0.0020 U 0.000980.0020 mg/L 07/21/17 14:00 07/27/17 21:19 1Chromium

0.010 U 0.00110.010 mg/L 07/21/17 14:00 07/27/17 21:19 1Molybdenum

0.0010 U 0.000450.0010 mg/L 07/21/17 14:00 07/27/17 21:19 1Lead

0.0050 U 0.000890.0050 mg/L 07/21/17 14:00 07/27/17 21:19 1Selenium

0.0010 U 0.000200.0010 mg/L 07/21/17 14:00 07/27/17 21:19 1Thallium

0.0080 U 0.00170.0080 mg/L 07/21/17 14:00 07/27/17 21:19 1Lithium
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QC Sample Results
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 6020A - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-288136/25-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 289046 Prep Batch: 288136

Antimony 0.100 0.0984 mg/L 98 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

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

Client Sample ID: Method BlankLab Sample ID: MB 240-288190/1-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 288707 Prep Batch: 288190

RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 07/21/17 14:00 07/25/17 21:17 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0050 U 0.000750.0050 mg/L 07/21/17 14:00 07/25/17 21:17 1Arsenic

0.0050 U 0.00220.0050 mg/L 07/21/17 14:00 07/25/17 21:17 1Barium

0.0010 U 0.000310.0010 mg/L 07/21/17 14:00 07/25/17 21:17 1Beryllium

0.0010 U 0.000210.0010 mg/L 07/21/17 14:00 07/25/17 21:17 1Cadmium

0.0010 U 0.000190.0010 mg/L 07/21/17 14:00 07/25/17 21:17 1Cobalt

0.0020 U 0.000980.0020 mg/L 07/21/17 14:00 07/25/17 21:17 1Chromium

0.010 U 0.00110.010 mg/L 07/21/17 14:00 07/25/17 21:17 1Molybdenum

0.0010 U 0.000450.0010 mg/L 07/21/17 14:00 07/25/17 21:17 1Lead

0.0050 U 0.000890.0050 mg/L 07/21/17 14:00 07/25/17 21:17 1Selenium

0.0010 U 0.000200.0010 mg/L 07/21/17 14:00 07/25/17 21:17 1Thallium

0.0080 U 0.00170.0080 mg/L 07/21/17 14:00 07/25/17 21:17 1Lithium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-288190/3-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 288707 Prep Batch: 288190

Antimony 0.100 0.0946 mg/L 95 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

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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QC Sample Results
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 7470A - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 240-288140/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 288348 Prep Batch: 288140

RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 07/21/17 14:00 07/21/17 16:17 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-288140/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 288348 Prep Batch: 288140

Mercury 0.00500 0.00553 mg/L 111 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Method BlankLab Sample ID: MB 240-288191/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 288460 Prep Batch: 288191

RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 07/21/17 14:00 07/24/17 12:52 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-288191/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 288460 Prep Batch: 288191

Mercury 0.00500 0.00454 mg/L 91 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 9056A - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 240-288437/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 288437

RL MDL

Chloride 1.0 U 1.0 0.28 mg/L 07/25/17 04:48 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.050 U 0.0240.050 mg/L 07/25/17 04:48 1Fluoride

1.0 U 0.351.0 mg/L 07/25/17 04:48 1Sulfate

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-288437/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 288437

Chloride 50.0 50.4 mg/L 101 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Fluoride 2.50 2.69 mg/L 107 90 - 110

Sulfate 50.0 52.0 mg/L 104 90 - 110

TestAmerica Canton

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Page 20 of 33 8/16/2017 



QC Sample Results
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

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

Client Sample ID: Method BlankLab Sample ID: MB 240-288389/1

Matrix: Water Prep Type: Total/NA

Analysis Batch: 288389

RL MDL

Total Dissolved Solids 10 U 10 7.8 mg/L 07/24/17 10:01 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-288389/2

Matrix: Water Prep Type: Total/NA

Analysis Batch: 288389

Total Dissolved Solids 242 250 mg/L 103 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 9315 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-318979/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 322486 Prep Batch: 318979

Radium-226

Analyte

108/16/17 07:0107/25/17 08:09pCi/L0.0716

MDC

1.00

RL

0.06300.0623

(2σ+/-) (2σ+/-)

MB

0.1061

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 07/25/17 08:09 08/16/17 07:01 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

97.9

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-318979/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 322486 Prep Batch: 318979

Radium-226

Analyte

137-689110.3011.4 1.07 1.00 0.0712

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

99.1

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-318979/3-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 322486 Prep Batch: 318979

Radium-226

Analyte

10.13137-688810.0211.4 1.05 1.00 0.0713

RL MDC(2σ+/-)

LCSD LCSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

96.2

LCSD
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QC Sample Results
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9320 - Radium-228 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-319102/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 321174 Prep Batch: 319102

Radium-228

Analyte

U 108/07/17 09:4007/25/17 10:53pCi/L0.328

MDC

1.00

RL

0.2100.209

(2σ+/-) (2σ+/-)

MB

0.2656

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 07/25/17 10:53 08/07/17 09:40 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

97.9

MB MB

07/25/17 10:53 08/07/17 09:40 1Y Carrier 80.4 40 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-319102/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 321174 Prep Batch: 319102

Radium-228

Analyte

140-5610814.1913.1 1.51 1.00 0.316

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

99.1

LCS

Y Carrier 84.1 40 - 110

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-319102/3-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 321174 Prep Batch: 319102

Radium-228

Analyte

10.25140-5611414.9613.1 1.58 1.00 0.391

RL MDC(2σ+/-)

LCSD LCSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

96.2

LCSD

Y Carrier 86.7 40 - 110
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QC Association Summary
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Metals

Prep Batch: 288136

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A240-82597-1 MW-1 Total Recoverable

Water 3005AMB 240-288136/1-A Method Blank Total Recoverable

Water 3005ALCS 240-288136/25-A Lab Control Sample Total Recoverable

Water 3005ALCS 240-288136/2-A Lab Control Sample Total Recoverable

Prep Batch: 288140

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A240-82597-1 MW-1 Total/NA

Water 7470AMB 240-288140/1-A Method Blank Total/NA

Water 7470ALCS 240-288140/2-A Lab Control Sample Total/NA

Prep Batch: 288190

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A240-82597-2 MW-2 Total Recoverable

Water 3005A240-82597-3 MW-3 Total Recoverable

Water 3005A240-82597-4 MW-4 Total Recoverable

Water 3005AMB 240-288190/1-A Method Blank Total Recoverable

Water 3005ALCS 240-288190/2-A Lab Control Sample Total Recoverable

Water 3005ALCS 240-288190/3-A Lab Control Sample Total Recoverable

Prep Batch: 288191

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A240-82597-2 MW-2 Total/NA

Water 7470A240-82597-3 MW-3 Total/NA

Water 7470A240-82597-4 MW-4 Total/NA

Water 7470AMB 240-288191/1-A Method Blank Total/NA

Water 7470ALCS 240-288191/2-A Lab Control Sample Total/NA

Analysis Batch: 288348

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A 288140240-82597-1 MW-1 Total/NA

Water 7470A 288140MB 240-288140/1-A Method Blank Total/NA

Water 7470A 288140LCS 240-288140/2-A Lab Control Sample Total/NA

Analysis Batch: 288408

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 288136240-82597-1 MW-1 Total Recoverable

Water 6010C 288136240-82597-1 MW-1 Total Recoverable

Water 6010C 288190240-82597-2 MW-2 Total Recoverable

Water 6010C 288190240-82597-2 MW-2 Total Recoverable

Water 6010C 288190240-82597-3 MW-3 Total Recoverable

Water 6010C 288190240-82597-4 MW-4 Total Recoverable

Water 6010C 288136MB 240-288136/1-A Method Blank Total Recoverable

Water 6010C 288190MB 240-288190/1-A Method Blank Total Recoverable

Water 6010C 288136LCS 240-288136/2-A Lab Control Sample Total Recoverable

Water 6010C 288190LCS 240-288190/2-A Lab Control Sample Total Recoverable

Analysis Batch: 288460

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A 288191240-82597-2 MW-2 Total/NA

Water 7470A 288191240-82597-3 MW-3 Total/NA
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QC Association Summary
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Metals (Continued)

Analysis Batch: 288460 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A 288191240-82597-4 MW-4 Total/NA

Water 7470A 288191MB 240-288191/1-A Method Blank Total/NA

Water 7470A 288191LCS 240-288191/2-A Lab Control Sample Total/NA

Analysis Batch: 288707

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 288190240-82597-2 MW-2 Total Recoverable

Water 6020A 288190240-82597-3 MW-3 Total Recoverable

Water 6020A 288190240-82597-4 MW-4 Total Recoverable

Water 6020A 288190MB 240-288190/1-A Method Blank Total Recoverable

Water 6020A 288190LCS 240-288190/3-A Lab Control Sample Total Recoverable

Analysis Batch: 288778

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 288190240-82597-2 MW-2 Total Recoverable

Water 6020A 288190240-82597-3 MW-3 Total Recoverable

Water 6020A 288190240-82597-4 MW-4 Total Recoverable

Analysis Batch: 289046

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 288136240-82597-1 MW-1 Total Recoverable

Water 6020A 288136MB 240-288136/1-A Method Blank Total Recoverable

Water 6020A 288136LCS 240-288136/25-A Lab Control Sample Total Recoverable

General Chemistry

Analysis Batch: 288389

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2540C240-82597-1 MW-1 Total/NA

Water SM 2540C240-82597-2 MW-2 Total/NA

Water SM 2540C240-82597-3 MW-3 Total/NA

Water SM 2540C240-82597-4 MW-4 Total/NA

Water SM 2540CMB 240-288389/1 Method Blank Total/NA

Water SM 2540CLCS 240-288389/2 Lab Control Sample Total/NA

Analysis Batch: 288437

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9056A240-82597-1 MW-1 Total/NA

Water 9056A240-82597-2 MW-2 Total/NA

Water 9056A240-82597-3 MW-3 Total/NA

Water 9056A240-82597-4 MW-4 Total/NA

Water 9056AMB 240-288437/3 Method Blank Total/NA

Water 9056ALCS 240-288437/4 Lab Control Sample Total/NA

Rad

Prep Batch: 318979

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21240-82597-1 MW-1 Total/NA

Water PrecSep-21240-82597-2 MW-2 Total/NA
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QC Association Summary
TestAmerica Job ID: 240-82597-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Rad (Continued)

Prep Batch: 318979 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21240-82597-3 MW-3 Total/NA

Water PrecSep-21240-82597-4 MW-4 Total/NA

Water PrecSep-21MB 160-318979/1-A Method Blank Total/NA

Water PrecSep-21LCS 160-318979/2-A Lab Control Sample Total/NA

Water PrecSep-21LCSD 160-318979/3-A Lab Control Sample Dup Total/NA

Prep Batch: 319102

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep_0240-82597-1 MW-1 Total/NA

Water PrecSep_0240-82597-2 MW-2 Total/NA

Water PrecSep_0240-82597-3 MW-3 Total/NA

Water PrecSep_0240-82597-4 MW-4 Total/NA

Water PrecSep_0MB 160-319102/1-A Method Blank Total/NA

Water PrecSep_0LCS 160-319102/2-A Lab Control Sample Total/NA

Water PrecSep_0LCSD 160-319102/3-A Lab Control Sample Dup Total/NA
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Lab Chronicle
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
Matrix: WaterDate Collected: 07/17/17 11:30

Date Received: 07/20/17 09:30

Prep 3005A 07/21/17 14:00 AJC288136 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 288408 07/24/17 16:03 KLC TAL CANTotal Recoverable

Prep 3005A 288136 07/21/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6010C 20 288408 07/24/17 17:18 KLC TAL CANTotal Recoverable

Prep 3005A 288136 07/21/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 289046 07/28/17 00:01 AS1 TAL CANTotal Recoverable

Prep 7470A 288140 07/21/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 288348 07/21/17 17:08 DTN TAL CANTotal/NA

Analysis 9056A 10 288437 07/25/17 10:10 JWW TAL CANTotal/NA

Analysis SM 2540C 1 288389 07/24/17 10:01 JMB TAL CANTotal/NA

Prep PrecSep-21 318979 07/25/17 08:09 LDE TAL SLTotal/NA

Analysis 9315 1 322485 08/16/17 07:05 ALD TAL SLTotal/NA

Prep PrecSep_0 319102 07/25/17 10:53 LDE TAL SLTotal/NA

Analysis 9320 1 321175 08/07/17 09:46 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 322583 08/16/17 11:00 RTM TAL SLTotal/NA

Client Sample ID: MW-2 Lab Sample ID: 240-82597-2
Matrix: WaterDate Collected: 07/17/17 12:50

Date Received: 07/20/17 09:30

Prep 3005A 07/21/17 14:00 AJC288190 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 288408 07/24/17 15:07 KLC TAL CANTotal Recoverable

Prep 3005A 288190 07/21/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6010C 20 288408 07/24/17 16:07 KLC TAL CANTotal Recoverable

Prep 3005A 288190 07/21/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 288707 07/25/17 22:06 AS1 TAL CANTotal Recoverable

Prep 3005A 288190 07/21/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 288778 07/26/17 15:50 AS1 TAL CANTotal Recoverable

Prep 7470A 288191 07/21/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 288460 07/24/17 14:23 DTN TAL CANTotal/NA

Analysis 9056A 20 288437 07/25/17 10:30 JWW TAL CANTotal/NA

Analysis SM 2540C 1 288389 07/24/17 10:01 JMB TAL CANTotal/NA

Prep PrecSep-21 318979 07/25/17 08:09 LDE TAL SLTotal/NA

Analysis 9315 1 322485 08/16/17 07:05 ALD TAL SLTotal/NA

Prep PrecSep_0 319102 07/25/17 10:53 LDE TAL SLTotal/NA

Analysis 9320 1 321175 08/07/17 09:46 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 322583 08/16/17 11:00 RTM TAL SLTotal/NA

TestAmerica Canton

------------
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Lab Chronicle
Client: ERM-North Central Inc TestAmerica Job ID: 240-82597-1

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 Lab Sample ID: 240-82597-3
Matrix: WaterDate Collected: 07/17/17 14:08

Date Received: 07/20/17 09:30

Prep 3005A 07/21/17 14:00 AJC288190 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 288408 07/24/17 15:12 KLC TAL CANTotal Recoverable

Prep 3005A 288190 07/21/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 288707 07/25/17 22:10 AS1 TAL CANTotal Recoverable

Prep 3005A 288190 07/21/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 288778 07/26/17 15:54 AS1 TAL CANTotal Recoverable

Prep 7470A 288191 07/21/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 288460 07/24/17 14:25 DTN TAL CANTotal/NA

Analysis 9056A 20 288437 07/25/17 10:51 JWW TAL CANTotal/NA

Analysis SM 2540C 1 288389 07/24/17 10:01 JMB TAL CANTotal/NA

Prep PrecSep-21 318979 07/25/17 08:09 LDE TAL SLTotal/NA

Analysis 9315 1 322485 08/16/17 07:05 ALD TAL SLTotal/NA

Prep PrecSep_0 319102 07/25/17 10:53 LDE TAL SLTotal/NA

Analysis 9320 1 321175 08/07/17 09:46 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 322583 08/16/17 11:00 RTM TAL SLTotal/NA

Client Sample ID: MW-4 Lab Sample ID: 240-82597-4
Matrix: WaterDate Collected: 07/17/17 15:12

Date Received: 07/20/17 09:30

Prep 3005A 07/21/17 14:00 AJC288190 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 288408 07/24/17 15:17 KLC TAL CANTotal Recoverable

Prep 3005A 288190 07/21/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 288707 07/25/17 22:14 AS1 TAL CANTotal Recoverable

Prep 3005A 288190 07/21/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 288778 07/26/17 16:07 AS1 TAL CANTotal Recoverable

Prep 7470A 288191 07/21/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 288460 07/24/17 14:27 DTN TAL CANTotal/NA

Analysis 9056A 10 288437 07/25/17 11:11 JWW TAL CANTotal/NA

Analysis SM 2540C 1 288389 07/24/17 10:01 JMB TAL CANTotal/NA

Prep PrecSep-21 318979 07/25/17 08:09 LDE TAL SLTotal/NA

Analysis 9315 1 322485 08/16/17 07:05 ALD TAL SLTotal/NA

Prep PrecSep_0 319102 07/25/17 10:53 LDE TAL SLTotal/NA

Analysis 9320 1 321175 08/07/17 09:46 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 322583 08/16/17 11:00 RTM TAL SLTotal/NA

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

TestAmerica Canton

------------
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Accreditation/Certification Summary
Client: ERM-North Central Inc TestAmerica Job ID: 240-82597-1

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 4601753NELAP 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 4602303NELAP 06-14-18

Analysis Method Prep Method Matrix Analyte

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

9315 PrecSep-21 Water Radium-226

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

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

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

TestAmerica Canton

* 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 

1.'1-11.t-
CAl\Al~ I~! DGf~ain of Custody Record CAMBI~fDGE 

n, A O,C' !~L ?AO(:'o.c 
L ~IAJ C.:.a11"~ Y~~, ~ Lab PM - ICllfnet Trad<lng No(sJ 

Client Information Myers, Madonna 
!Client Contact E-Matt 
Mr Brian Beach Phone· kO~ ~ DL~(; ()b madonna myers@testamencainc.com 
Company: 
ERM-North Central lnc 
1Add,es5: 
3352 128th Avenue 
City 

Holland 
Stato, Zlp 
Ml , 49424 
Phone 

Dua Date Requested: 

TAT Requested (days): 

PO# 
0398257 0 

~~ ~~ z ,~~~=- ~i 
Project Name ProJe~t #. :. ;,; 
Grand Haven BLP - CCR Momtonng 24017882 -;; : ~ 
Site SSOW# o.E ?;_. ~ <( 

C I o 
I ~ -en ~~ 
I 

I ',:J ~ ~ "": 

Sample 
Type 

(C=comp, 
G=grabl 

Matrix ! I ~ ~ 
(w ... 1.4,~ ~ E c;: ~ 
0::::;.,. :E ~ : , g 

Bl•TlHU.. A•Ak1 l :.. : § 

~ 
<(I 

:I: 
0 

"' i 
ii 
0 
o t 
0 ; Sam_ll_le Identification 

Sample 
Sample Date I nme 

>< Preservation Code: ~[)< D D IN 
MW-1 

MW-2 

MW-3 

MW-4 

Ref: 
Oep: 

Date: 12Jl1l I? 
1-Jgt: 5D .00 LBS 

ov: 
Svcs: SIANOARO OVERNIGHI 

IRCK: 6388 2993 2994 

7 -\l-\i 1\1~\) 
l-z,5e; 
\ !,..\Ci 

\I/ 1 t 5n., 

SHIPPING: 
SPECIAL: 
HANDLING: 

0.00 TOTAL: 

I 

Water IXJXI '/\ 
IXl"'~I v__ 'A_ X 

a,., Water 

C':,- Water 

Gr Water ~l'f\lX 
Water 

0.00 
0 .00 
0.00 
0.00 

I 

Analysis__l!equested 

o-
f;;- -8. - -
)< 

Test Americ a 
11.- , f ~01 k 1~. _ •11. ·1R1 )f"'f'!l •, .t.~ 11 _ I ,,l, 

COCNo 
240-41877-17977 1 
Page 

Page 1 of 1 
Job# 

Preservation Codes: 

A - HCL 
B - NaOH 
C • Zn Acetate 
D • NIIIJC Acid 
E - NaHS04 
F-MeOH 
G-AmchiOf 
H - Ascorblc:Actd 
I - Ice 

M • Hexane 
N • None 
0 ° A!1Na02 
p. Na204S 
O - Na2S03 
R -Na2S203 
S • H2S04 
T • TSP Dodecahydr.illl 
U • Acetone 

I! J - DI Waler 
c, K - EDTA 
] L-EDA 

V - MCAA 
W - pH4-5 
Z • olher (speedy) 

C 
3 other: 

0 ~t------------------t ., 
.D 
E 
::, 
z 
~ 
~ 

IX 
Special Instruct ions/Note: 

Possible Hazard Identifica tion 

D Non-Hazard D Flammable DSl<in Irritant D Poison B D Unknown D Radrological 

Sample Disposal ( A fee may be assessed if samples are retained /anger than 1 month) 

D Return To Client D Disposal Bt_ Lab D Archive For===== Months 
Deliverable Requested I, II , Ill , IV, Other (specify) 

Empty Kt\ Relinquished by· 

Relinquished by 

CArW ~~\~ 
Relinquished by \. 

Relinquished by 

Custody Seals Intact l Custody Seal No.: 
t,, Yes t,, No 

Date: 

Dau,rr,me I 
7-\S-\1 

Da1emme 

Date/Trne Company 

Special Instructions/QC Requirements 

Method ol Shipment £u~'I( DYd n, '\\..," 
a'+ko [l ,- :(&) lcr.;_nr 
Dale/Time Company 

Date/Time Company 

Cooler Temperature(•) 'C and Other Remarks ,. I I I l~ 
J I 

123456789101112131415 
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TestAmerica Can1on Sample Receipt Form/Narrative 

Canton Facility 

Client {::; ~ 
Cooler Received on Of 2o / fr 

Site Name C, r<-.!, \"<e--Ytr--

Dr/io /f J-
Cooler un\);t): 

UPS FAS Cli er Tc !America Courier Other 

Stora e Location 
Box Other _______ _ 

Packing material u ed· ____ g None Other _______ _ 

OOLANT: e None 

J. Cooler temperature upon ceipt D ee Mulnplc oolcr Forni 

JR GUN# IR-8 (CF -0.4 °C) Ob erved Cooler Temp.~ __ °C Corrected Cooler Temp.~ __ °C 

IR GUN #36 (CF +0°C) Ob erved Cooler Temp. I. "} °C orrected ooler Temp. { . 7 °C 

2. Were custody seals on the out ide of the cooler()? If Ye Quantity ( 

-Were cu tody . eal on the out ide of the cooler() igned & dated? 

-Were custody seal on the bottle(. ) or bottle kit. (LLHg/MeHg)? 

3. hipper 'packing slip attached 10 the cooler(s)? 

4. Did custody papers accompany the ample(s)? 

5. Were the custody paper. relinquished & signed in the appropriate place? 

6. Wa /were the per on(s) who collected the samples clearly identified on the COC? 

7. Did all bottle. arrive in good condition (Unbroken)? 

8. Could all bottle labels be reconciled with the COC? 

9. Were correct bottle(s) u ed for the test( ·) indicated? 

I 0. Sufficient quantity received to perform indicated analy e ? 

I I . Are the e work hare ·ample ? 

If yes, Question I 1-15 have been checked at the originating laboratory. 

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

12. Were VOA on the COC? 

13. Were air bubbles >6 mm in an VOA vial ? - • Larger than this. 

14. Wa a VOA trip blank pre ent in the cooler(s)? Trip Blank Lot # _____ _ 

~~No 
t§}No 
Yes (f!_0 
#e.s No 
¼ No 

No 
No 
No 

'fy}j No 

~ No 

~~ 
Yes 
Ye 
Ye 
Yes 

15. Wa a LL Hg or Me Hg trip blank present? ______________ Ye 

NA 

pH trip Lo1# HC697954 

Contacted PM ______ Date _______ by ____ __ via Verbal Voice Mail Other 

Concerning ________________ ____________ _ _______ _ 

16. CHAIN OF CUSTODY & SAMPLE DI CREPANCJES 
Sample proce ed by: 

17. SAMPLE CONDITION 
Sample(s) ______________ ere received after the recommended holding time had expired. 

Sample( ) ________________________ were received in a broken container. 

Sample( ) were received , ith bubble >6 mm in diameter. (Notify PM) 

18. SAMPLE PRESERVATION 

_,.__......._--.-...... ....,...,.~----------------y----,,----were further pre erved in the laboratory. 

_ _._..<.....,;.. __ Pre ervative( ) added/Lot number(s):___,i-:,...,"-'--'---'·c...l..-=---'-"-'-'-1""""'.,J-#.-f-n-v-J~::--i>-------

Ref; SOP NC-SC-/111/JJ, Sample Rec,,wng 

lilnro,pl<'OrplQAIQA _Fnci/111,s'Cnmo11-Q.·ll/)()e11m,,11-,lfnnngtmtnt\ 11'014- lmmir11on tll'ord I ',man ll'o,·A lnsm,cuons l lf'J . .VC-1!99-{15231' Cooler R,a1p1 Form rfO<" rf1I 
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7/20/2017 Login Container Summary Report 240-82597 

Temperature readings: 

Container Pre er ative 

Client Sample ID Lab ID Container Tvpe Jill Added (mis) Lot # 

MW-I 240-82597-B- I Plastic .·ooml - , ith Nitric Acid 

MW-I '.M0-82597-C-I Pia tic I li1er - Nitric Acid <2 

MW-I 240-82597-D- I Plastic I liter - Nin·ic Acid <2 

MW-1 240-82597-8-2 Pia tic 500ml - , ith itri Acid <1 

MW-2 240-82597-C-2 Plastic I liter - Nitric Acid <2 

MW-2 240-82597-D-2 Plastic I liter - Ni lric Acid <_ 

MW-3 240-82597-B-3 Pia tic 500ml - with Nitric Acid 

MW-3 _40-82-97-C-3 Pia tic I liter - itric Acid 

MW-"' 240-82597-D-3 Plastic I liter - Nitric Acid <2 

MW-4 240-82597-8-4 Pia tic 500ml - "ith Nitric Acid <2 

MW-4 240-82597-C-4 Pia tic I liter - Nitric Acid <2 

MW-4 240-82597-D-4 Plastic I liter - Nitric Acid 

• 
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TestAmerica Canton 
4101 Shuffel Slreel NW 

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

Client Information (Sub Contract Lab) 
Client ConIacr 
Shipping/Rece1v1ng 
Company 

TestAmerica Laboratories. Inc . 
Add1ess 
13715 Rider Trail North . 
c,Iv 
Earth City 

State, Zip 
MO. 63045 
Phone: 

3 14-298-8566(Tel ) 314-298-8757(Fax) 
Email 

Pr0Ject Name 
Grand Haven BLP - CCR Mon,tonng 
S11e 

Samele Identification - Client ID (Lab ID\ 

MW-1 (240-82597-1) 

MW-2 (240-82597-2) 

MW-3 (240-82597-3) 

MW-4 (240-82597-4) 

Chain of Custody Record 

l Sampler Lab PM 1~111111111\llllll II llll 
Myers, Madonna 2--,v-v"-...,'"'' _,. ,,._ .. 

Phone. E-Mail ' State of Origin: 
madonna.myers@testamericainc.com Ohio 

Accred1tat1ons Required (See nole) 

NELAP - V1rg,rna ; Stale Program - West Virginia DEP 
Due Date Requested: 
8/17/2017 Analysis Requested 
TAT Requested (days): 

ui ui 
:; :; ;; PO# .; "' "' :. 0 :. I-

WO # z I-
] ,.. ,, 

0 0 ;;; ,, ., z 'O C: 
ProJecl ~- .. 0 

C: ~ 

~ !!! in 
24017882 "' "' ~ a~ 0 N 

I ri. SSOW# "' ~ 5l CJ QI QI 

Q, "' "' " u 
~ ~ "- QI QI 

t.!l ;;:. i e> <I) I 
Sample Matrix 

~ 
.. 

~ :::. ::: (w•w•tot , e N 
Type u: .. ~ 

S:sohd, "' "' "' Sample (C=coinp, "O .g ... I I o ... ...... s , 111011, ~ 0 ~ oi <II .. N 
Sample Date nme G=grab) BT•Tls.s.~. /1.=ldr ) u: M M Cl. "' m .,.. 
:::>-<:: >< Preservation Code· IX IX 

7/17/17 
11 :30 

Water X X X Eastern 

7/17/17 
12:50 

Water X X X Eastern 

7/17117 
14:08 

Water X X X Eastern 

7/17/17 
15 ·12 

Water X X X Eastern 

est America 
I 

; No. 

J-73826.1 
Page. 
Page 1 of 1 

Job h 

240-82597-1 

Preservation Codes: 

A· HCL M- Hexane 
B - NaOH N - None 
C - Zn Acetate O- AsNa02 
D-N1mcAcid p . Na204S 
E - NaHS04 0 • Na2S03 
F-MeOH R - Na2S20 3 
G-Arnchlor S- H.!504 
H - Ascorbic Ac,d T - TSP OOdecahydrate 
I - Ice U - Acetone 

~ 
J - 01 Water V 0 MCAA 
K - EDTA W • pH4-5 .. 

C L - EDA Z - 0Iher Ispec1fy) ".§ 
C: 

8 Other: -0 
~ 

<II 
.0 
E 
:, 
z 
.; 
0 

Special Instructions/Note : I-

[X 
2 

2 

2 

2 

Nole Since laboratory accred1tat1ons a,e subJeCI 10 change Tesl.Amenca LabOfatortes. Inc. places the ownership of method, analyte & accrechtat1on compHance upon oul subcontract laboratOfles This sample shipmen! 1s lorwarded under chatn-of-custody If the laborato1 y does not currently maI01aIn accredI1a1I0n In lhe S1a1e of Or1gm hsted above for analy51s/tests/mamx being analyzed. lhe samples must be shipped back to the TestAmer1ca labo(atory or other mst1uct1ons will be provided Any changes to accred1tat1on s1atus should be brought to Te$tAmenca lab0<ator1es. Inc. auenlton 1mmed1ately If au requested accreditauons are current to dale. return the s,gned Chain of Custody a11estln9 to said compllcance 10 TestAmenca Laboratones, lno 

Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 
Unconfirmed D Return To Cl!ent qisposal By Lab 9rchive For Months Deliverable Requested· I. II, Ill, IV. Other (specify) Pnmary Deliverable Ran k: 2 Special lns1ruct1ons/QC Requirements: -
Empty Kit Relinquished by: ~ Date: Time: MeIhod or SI11pment 
Rellnqwshed by (I_,£.,-. D,fi /2 I If, 36 Co;!y4 6 n_•tl by /J /J. J, Date/Time 

/)Qt°l) Com7¥/S;<-- "2.e,, '.I 7- '1/ '/w-,/ 1.. '7.2/.17 Rel!nqu,shed by \. DatefT,me· Company Ae<:'e1vedby Dateff1me Company 

Rellnqwshed by DateIT!me· Company Rece"'ed by DaterT1me Company 

Custody Seals Intact· 1custody Seal No .. Cooler Ternperature(s) "C and Other Remarhs 
\ Yes \ No 

123456789101112131415 
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Login Sample Receipt Checklist

Client: ERM-North Central Inc Job Number: 240-82597-1

Login Number: 82597

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Creation: 07/21/17 11:27 AMList Number: 2

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded. 22.0, 22.0, 22.0, 22.0

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 

HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

FalseResidual Chlorine Checked.

TestAmerica Canton
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Time 
Temperature 

(OC) 

Specific 
Conductance 

(ms/cm) 

Dissolved Oxygen 
(mg/L) 

pH 
(S.U.) 

ORP 
(mV) 

Turbidity (N.T.U.) 
Water Level 

(ft) 

Flow Rate 
(l~r 
qallon/minl 

Comments 
(i.e., odor, color, etc) 

\\I~ I a.. l, ~ 1 9~~ ("\ _ <., <.,j ~- ~ - 7 A T.JI < ,C\ I .;;;;;: {A 4 ('J . z.o 
\ l '?rl ·, ~ • 7 D\ I q ~< C"L ,·~ '? Q , '\'J 7 ? '1.\ 7 . ./. ~ ~ , 7. r~ ei . ) a 
\'\" L' ~ ~ - 71.\ \ ;., ~ < I L/ ~ q , r. ? ., .., In 7 7 ~en -c .T. 1. ('L?_O 
\° l 7 /'\- \ 0, P i 1. ~7_q 0 .-(. -~ - .q il l_ -7 ~ <"- ~ . ~ 11 ~ -1-.( O , Z..o . 

-----
Limits 

--------
±3% 

-------
±3% 

---------
±10% (Values Greater 

0.3 mg/L) 

------
±0.1 

------
±10mV 

----------±10% 
(when above 5 NTU)' 

·-------
-0.3 feet 

---------
<0.5 Umin= 
0.13 gal/min 

--------------

Environmental Resources Management Page_of_ 

Field Form for Low Flow Rate Sampling 

Well ID: J'~ W- \ Project#: CL\ \ \ ~ "7,Q 
SiteName&Address: \, ~\ ~~ ~ Client: (i,. fl:,jt.f 

SamplerName:;P C: '"=j:: We~~!~~ ;.~:J/ 7 

Pump Type: ~r ' ' c:. Temperature/Bar. Pressure "7f1. ...,:: / 
Meter Type (s): /00 r Start Time of Purging: ___...,\I·=~-~- ' ___ 
Top of Casing Elevation (feet): ---...;...,....;.=,....,_..____ Well Material: ---='Z..=-~----
lnitial Water Level (feet below TOC): _ ..,,.._....:....,,,.L-'!,o/:-::-----,:;-,,:,..---- Well Diameter: f i/C.. 
Groundwater Elevation/SWL (feet): , Length of Water Column (feet): (~ ~~jJ_ 

1Well Depth (feet belowTOC): \ "2. .:3, 2,' Calculated Well Volume* (liters or~ l): _...,._..:,.•,._.;I\:...____ 
Screened Interval (feet below TOC): y - C\ ' Well Volume Discharged (liters or~ - Q,__ ___\o-•c....,....._
Depth Pump Intake Set At (feet below TOC): i" , 
Well Inspection: Clea.r~ Labeled _(:b__N_; Concrete Pad Intact _@__N_; Lock Functional -f!J._N_; Pro-cover in good condition_~ N_; Casing in good condition _@_N_ 
Calibration: Time; 11.Qt) ; pH 4 Standard lf ; pH 7 Standard 7 ; pH 10 Standard IO ; Conductivity Std I, Yo~ ; DO ( 0 G / -
Note· TOC = Top of Casing 

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= TT r2 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 urbidity has stabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected. 
Comments: /;, 
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Field Form for Low Flow Rate Sampling 
Well ID: LY) lA/,0 Project#: __,,........,,...,.....,__,,.___ 
Site Name & Address: Client: G tf:S L f 

Date: "1 - 1i -1 I 
Sampler Name: Weather: / 
Pump Type: =<f=Temperature/Bar. Pressure =::=:::1:;:=g=.Z. 
Meter Type (s): Start Time of Purging:__,_\ .,.,- "'---___'2... 1C) ' 

Top of Casing Elevation (feet): Well Material : Pvc.. 
Well Diameter : _ ~ ----..__,,"'Z..,,Initial Water Level (feet below TOC): 

Groundwater Elevation/SWL (feet): Length of Water Column (feet): ==~==·C\: 1: ======= 
Well Depth (feet below TOC): 
Screened Interval (feet below TOC): I~ - L~· ~~~~~~~~:~:s~~~;:~ :::!:~: ~~ti;===\~·~~$:~\,=~:===== 
Depth Pump Intake Set At (feet below TOC): 0.\ 
Well Inspection: Clearly Labeled .,o_N_; Concrete Pad Intact ij_N_; Lock Functional --A_N_; Pro-cover in good condition_~--,-N ; Casing in goo~ condition _@.__ N_ 
Calibration: Time; l\G~ ; pH 4 Standard l\ ; pH 7 Standard "1 ; pH 10"'standard IO ; Conductivity Std I l[ 0'f ; DO /Q a f · 
Note: TOC = Top of Casing 

Time 
Temperature 

(OC) 

Specific 
Conductance 

(ms/cm) 

Dissolved Oxygen 
(mg/L) 

pH 
(S.U.) 

ORP 
(mV) 

Turbidity (N.T.U.) 
Water Level 

(ft) 

Flow Rate 

~or 
a in\ 

Comments 
(i.e., odor, color, etc) 

, no \< . ",(q "1 .0'6 ' \. <..;", I f. I -1 ~-r. Li ,_c~~· \~,LI..\ \,,;) ''2 0 
n?z:: 1 i IC '·L <Si ti 1 U\ 7 - ~"ll , IL.I I o ; . - l.C ,<..<.. Cl , 'J §l 
\? 'Z..t't. , 1.~,c '-I I u ll. I, ... ,~ ., • 1,H, ·, \ U l. e>\ / n .C. (. LC . 'Z~ l'I ~(') 

,-z..'?,i:;:" l I -~f i...j_C:.7~ I 6 l. -, • 3<;( - IJ..J() ,<- ,.~.., JC.~._ o,·,ro 
\ itir- l l.. :\.I.<\ l..J CS<~ r\ . q~ I ' 7.' - n9 . I.. L\ 71 I ~.<"t: a , .rn 
1:::-,:.i-.:~ \ l, I Jl .4 . ,r~i\ (\ Qi.I / -~< -,~~-Cl' 

-~-~Q 'C .3~ C , J s-n 
htl IL. , ,.~ '-i I~< O, 7 ,. -,_<~ --1~-~- '-I, .LI t:"'- 1£' -'<~ 0 -/~~ ti 

, 

-----
Limits 

--------
±3% 

-------
±3% 

---------· 
±10% (Values Greater 

0.3 mg/L) 

------
±0.1 

~-----
±1 0 mV 

---------- 1
±1 0% 

(when above 5 NTU)'f 

--ia -----
-0.3 feet 

--------
<0.5 Umin= 
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 = TT r2 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 turb'dity bel 5 NTUs. In the event that groundwater turbidity has stabilized above 20 NTU, a fi ltered metals (dissolved) sample will also be collected. 
Comments: ' . ~ ; 0 J "t,.. 0 



Environmental Resources Management Page_of_ 

Field Form for Low Flow Rate Sampling-, 
Well ID: MW-) Project#: --1r"'""TT"..,.....,.. f.----u.:s 1.,-,
Site Name & Address: Client: er ,1 ~, 

- -e-=-'-'-"'-'-'c.,..<---
Date: _-7:......__,l...., =---_l_.1___ 

Sampler Name: Weather: 
Pump Type: .=3/J =·=~Temperature/Bar. Pressure=:, :? ·==~ ====== 
Meter Type (s): Start Time of Purging: ......._.2"'-'--"..,_,_,--__v
Top of c~;ng Ele,,at;on (f~t), 1Cl ~ , 't<:l Well Material: ___,_----,,,.____ 
Initial Water Level (feet below TOC): \ \ ~ " Well Diameter: ~--"'=----
Groundwater Elevation/SWL (feet): ! 3 9:z" Length of Water Column (feet): __,"4,..._, 5:__...,G,,_A___ 

Calculated Well Volume* (liters o~: --,--'--· --"-""~--
Screened Interval (feet below TOC): _ __ Well Volume Discharged (liters or~}: _,...1...,.'"'"~__.0&..-__ 
Depth Pump Intake Set At (feet below TOC): \ b 
Well Inspection: Clearly Labeled .§t_N_; Concrete u d Intact ~ _N_; Lock Functional _ (j_ N_; Pro-cover in good condition _ Q_N_; Casing in good condition 'fl. N 
Calibration: Time; \ ~ () 0 ; pH 4 Standard _ _:J.____; pH 7 Standard "7 ; pH 1OStandard \ 0 ; Conductivity Std l~ Cl ~ ; DO ( <S O'--t · - - -
Note: TOC = Top of Casing 

Well Depth (feet below TOC): 1 4t-z:>.;* 
Time 

Temperature 
(•C) 

Specific 
Conductance 

(ms/cm) 

Dissolved Oxygen 
(mg/L) 

pH 
(S.U.) 

ORP 
(mV) 

Turbidity (N.T.U.) 
Water Level 

(ft) 

Flow Rate 

~r 
aallo~) 

Comments 
(i.e., odor, color, etc) 

l""l,.M'h I ~ · " ( . <. . 4S 0~ 1 , C 'i( , ~uz - , .LJ. ~ 7 .1'1 1--z oci O , / (;' (j 

~<;?,. , ~ ,\.l \ ' . L.l l , l 6. '1 {.. 7 • ~ G1 - Q.C-. 1 ,. ' 41( n -~<,{ " I .C: r-. 
1~<q_ i ~ . "5 0 ·""t.. 4 <() o- ~ ~ L•,., - ~ rL G! z.-, "? , z.., . rz. ·c- , 1~0 
\ ~<:)~ l c::-:z I"\ ~ ~ 11 CJ , "'1 :;z ' L.'· - q~ ,. ---::, c1G , 7 I"l.. () ,.I •- 11 

\ \.l<'.)9, ,~ 1 -, <-~"' -
("'j , {. 

-
-1 .L. ilJ - c{ / . <:; ,-r -jq- ' - I ? / 2 O _f •!"O .... 

-----
Limits 

--------
±3% 

-------
±3% 

---------
±10% (Values Greater 

0.3 mg/L) 

------
±0.1 

------
±10mV 

----------
±10% 

(when above 5 NTU)' 

------
-0.3 feet 

--------
<0.5 Umin= 
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= TT r2 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 stabi lized ab(?Ve 20 NTU, a filtered metals (dissolved) sample will also be collected. 

Comments: ~ O\ f"'f ,~~% I yo<i? 
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Field Form for Low Flow Rate Sampling 

Well ID: < ) • J} ,a:. Project#: -~,-h-~---
Client: G-- tf&Lr Site Name & Address: 

Date: 1 -17 - \1 

Temperature 
Specific 

Dissolved Oxygen pH ORP Water Level 
Flow Rate 

Time (OC) 
Conductance 

(mg/L) (S.U.) (mV) 
Turbidity (N.T.U.) 

(ft) ~or 
(ms/cm) Qallon/min) 

\ "\~., IU,'14-\ /) • .1-1'1 ~ rl, fa I 
1 """ 

- 1,, 's fl'/' ,~ \(\ , J.JI O;YJtSU 

\~f\l \ I <t"-:2 -, ).j 4 ,., ;... " "'-\ ., 1'~ -<1--1 ~ <":7\.'> ,o.Ll~ c, .., ("\ 

\::;_f\1 \un:....,ll I ::;-· L: ., C, ('\ .-LJ., -, ,e:--,; :Q~ ·7 u _~q ,n. 1.1~ ,Y.., (\ 
'\ c; \ 7 \ L Gfil "'2. tU,1. D, LI~ .-,:-c , _ q7 -l'\ °'7 ,7c l oi.J7 0 , 70 

• 

----- -------- ------- --------- -----------------------~----------------
±3% ±3% 

±10% (Values Greater ±0.1 ±10mV 
±10% 

-0.3 feet 
<0.5 Umin= 

Limits 0.3 mg/L) (when above 5 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= TT r2 h 

- If water level is above the top of the screen, maximum drawdown = screen length/2 

Comments 
(i.e., odor, color, etc) 

--------------

- 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 stabijized above 2D NTU, a filtered metals (dissolved) sample will also be collected. 

Comments: ______________________ AY"\ ~ ~ --:5' \"? ,----------------------5.,.,.._,..,_c,.,f1-:..:c--'@;~ \_,"---'--"'>.... 
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Definitions/Glossary
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Qualifiers

Metals

Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

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

^ ICV,CCV,ICB,CCB, ISA, ISB, CRI, CRA, DLCK or MRL standard: Instrument related QC is outside acceptance limits.

General Chemistry

Qualifier Description

U Indicates the analyte was analyzed for but not detected.

Qualifier

Rad

Qualifier Description

G The Sample MDC is greater than the requested RL.

Qualifier

U Result is less than the sample detection limit.

Glossary

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

Abbreviation

%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: 240-83435-1
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 1.4º 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
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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
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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.
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Method Summary
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method Method Description LaboratoryProtocol

SW8466010C Metals (ICP) TAL CAN

SW8466020A Metals (ICP/MS) TAL CAN

SW8467470A Mercury (CVAA) TAL CAN

SW8469056A Anions, Ion Chromatography TAL CAN

SMSM 2540C Solids, Total Dissolved (TDS) TAL CAN

SW8469315 Radium-226 (GFPC) TAL SL

SW8469320 Radium-228 (GFPC) TAL SL

TAL-STLRa226_Ra228 Combined Radium-226 and Radium-228 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

TestAmerica Canton

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Page 7 of 33 9/8/2017 



Sample Summary
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

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
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Detection Summary
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-1 Lab Sample ID: 240-83435-1

Boron

RL

4000 ug/L

MDL

160

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

20120000 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1100000 6010C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.00080 J 6020A

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.63 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.00050 J 6020A

Molybdenum 0.010 mg/L0.0011 Total 

Recoverable

10.0013 J 6020A

Lead 0.0010 mg/L0.00045 Total 

Recoverable

10.00063 J ^ 6020A

Selenium 0.0050 mg/L0.00089 Total 

Recoverable

10.0017 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

11.9 6020A

Chloride 1.0 mg/L0.28 Total/NA1180 9056A

Fluoride 0.50 mg/L0.24 Total/NA1019 9056A

Sulfate 1.0 mg/L0.35 Total/NA113 9056A

Total Dissolved Solids 20 mg/L16 Total/NA11500 SM 2540C

Client Sample ID: MW-2 Lab Sample ID: 240-83435-2

Boron

RL

2000 ug/L

MDL

81

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

1160000 6010C

Calcium 50000 ug/L7100 Total 

Recoverable

1190000 6010C

Arsenic 0.050 mg/L0.0075 Total 

Recoverable

10.010 J 6020A

Barium 0.050 mg/L0.022 Total 

Recoverable

10.48 6020A

Cobalt 0.010 mg/L0.0019 Total 

Recoverable

10.0092 J 6020A

Chromium 0.020 mg/L0.0098 Total 

Recoverable

10.073 6020A

Lead 0.010 mg/L0.0045 Total 

Recoverable

10.0084 J ^ 6020A

Selenium 0.050 mg/L0.0089 Total 

Recoverable

10.014 J 6020A

Lithium 0.080 mg/L0.017 Total 

Recoverable

11.5 6020A

Chloride 10 mg/L2.8 Total/NA10160 9056A

Fluoride 0.50 mg/L0.24 Total/NA1012 9056A

Total Dissolved Solids 50 mg/L39 Total/NA12400 SM 2540C

Client Sample ID: MW-3 Lab Sample ID: 240-83435-3

Boron

RL

200 ug/L

MDL

8.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

14700 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1520000 6010C

TestAmerica Canton

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 (Continued) Lab Sample ID: 240-83435-3

Arsenic

RL

0.0050 mg/L

MDL

0.00075

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

1J0.0021 6020A

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.40 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.00081 J 6020A

Chromium 0.0020 mg/L0.00098 Total 

Recoverable

10.0013 J 6020A

Selenium 0.0050 mg/L0.00089 Total 

Recoverable

10.0015 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

10.054 6020A

Chloride 10 mg/L2.8 Total/NA10370 9056A

Fluoride 0.50 mg/L0.24 Total/NA101.2 9056A

Sulfate 10 mg/L3.5 Total/NA10600 9056A

Total Dissolved Solids 40 mg/L31 Total/NA12700 SM 2540C

Client Sample ID: MW-4 Lab Sample ID: 240-83435-4

Boron

RL

200 ug/L

MDL

8.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total 

Recoverable

14000 6010C

Calcium 5000 ug/L710 Total 

Recoverable

1470000 6010C

Arsenic 0.0050 mg/L0.00075 Total 

Recoverable

10.0018 J 6020A

Barium 0.0050 mg/L0.0022 Total 

Recoverable

10.19 6020A

Cobalt 0.0010 mg/L0.00019 Total 

Recoverable

10.00045 J 6020A

Chromium 0.0020 mg/L0.00098 Total 

Recoverable

10.0016 J 6020A

Selenium 0.0050 mg/L0.00089 Total 

Recoverable

10.0013 J 6020A

Lithium 0.0080 mg/L0.0017 Total 

Recoverable

10.046 6020A

Chloride 10 mg/L2.8 Total/NA10280 9056A

Fluoride 0.050 mg/L0.024 Total/NA11.3 9056A

Sulfate 10 mg/L3.5 Total/NA10740 9056A

Total Dissolved Solids 40 mg/L31 Total/NA12000 SM 2540C

TestAmerica Canton

This Detection Summary does not include radiochemical test results.
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Client Sample Results
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-83435-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 08/07/17 12:20

Date Received: 08/09/17 09:20

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

Boron 120000 4000 160 ug/L 08/10/17 14:00 08/15/17 12:24 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 08/10/17 14:00 08/14/17 20:59 1Calcium 100000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 08/10/17 14:00 08/11/17 17:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 08/10/17 14:00 08/11/17 17:17 1Arsenic 0.00080 J

0.0050 0.0022 mg/L 08/10/17 14:00 08/11/17 17:17 1Barium 0.63

0.0010 0.00031 mg/L 08/10/17 14:00 08/11/17 17:17 1Beryllium 0.0010 U

0.0010 0.00021 mg/L 08/10/17 14:00 08/11/17 17:17 1Cadmium 0.0010 U

0.0010 0.00019 mg/L 08/10/17 14:00 08/11/17 17:17 1Cobalt 0.00050 J

0.0020 0.00098 mg/L 08/10/17 14:00 08/11/17 17:17 1Chromium 0.0020 U

0.010 0.0011 mg/L 08/10/17 14:00 08/11/17 17:17 1Molybdenum 0.0013 J

0.0010 0.00045 mg/L 08/10/17 14:00 08/11/17 17:17 1Lead 0.00063 J ^

0.0050 0.00089 mg/L 08/10/17 14:00 08/11/17 17:17 1Selenium 0.0017 J

0.0010 0.00020 mg/L 08/10/17 14:00 08/11/17 17:17 1Thallium 0.0010 U ^

0.0080 0.0017 mg/L 08/10/17 14:00 08/11/17 17:17 1Lithium 1.9

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 08/10/17 14:00 08/11/17 09:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 180 1.0 0.28 mg/L 08/10/17 21:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.24 mg/L 08/10/17 21:30 10Fluoride 19

1.0 0.35 mg/L 08/10/17 21:10 1Sulfate 13

20 16 mg/L 08/10/17 13:43 1Total Dissolved Solids 1500

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.301

(2σ+/-)

0.218

(2σ+/-)

109/05/17 05:5908/11/17 12:18pCi/L0.2871.00

RL MDC

0.216

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

08/11/17 12:18 09/05/17 05:59 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

95.9

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.438 U G

(2σ+/-)

0.796

(2σ+/-)

108/22/17 10:0408/11/17 12:48pCi/L1.351.00

RL MDC

0.795

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

08/11/17 12:48 08/22/17 10:04 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

95.9

Y Carrier 40 - 110 08/11/17 12:48 08/22/17 10:04 186.4
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Client Sample Results
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-83435-1Client Sample ID: MW-1
Matrix: WaterDate Collected: 08/07/17 12:20

Date Received: 08/09/17 09:20

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

Analyte

Combined Radium 226 

+ 228

0.739 U

(2σ+/-)

0.825

(2σ+/-)

109/08/17 11:51pCi/L1.355.00

RL MDC

0.824

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-83435-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 08/07/17 13:33

Date Received: 08/09/17 09:20

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

Boron 160000 2000 81 ug/L 08/10/17 14:00 08/14/17 21:04 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50000 7100 ug/L 08/10/17 14:00 08/14/17 21:04 1Calcium 190000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.020 U 0.020 0.0057 mg/L 08/10/17 14:00 08/11/17 17:31 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.0075 mg/L 08/10/17 14:00 08/11/17 17:31 1Arsenic 0.010 J

0.050 0.022 mg/L 08/10/17 14:00 08/11/17 17:31 1Barium 0.48

0.010 0.0031 mg/L 08/10/17 14:00 08/11/17 17:31 1Beryllium 0.010 U

0.010 0.0021 mg/L 08/10/17 14:00 08/11/17 17:31 1Cadmium 0.010 U

0.010 0.0019 mg/L 08/10/17 14:00 08/11/17 17:31 1Cobalt 0.0092 J

0.020 0.0098 mg/L 08/10/17 14:00 08/11/17 17:31 1Chromium 0.073

0.10 0.011 mg/L 08/10/17 14:00 08/11/17 17:31 1Molybdenum 0.10 U

0.010 0.0045 mg/L 08/10/17 14:00 08/11/17 17:31 1Lead 0.0084 J ^

0.050 0.0089 mg/L 08/10/17 14:00 08/11/17 17:31 1Selenium 0.014 J

0.010 0.0020 mg/L 08/10/17 14:00 08/11/17 17:31 1Thallium 0.010 U ^

0.080 0.017 mg/L 08/10/17 14:00 08/11/17 17:31 1Lithium 1.5

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.0020 U 0.0020 0.0013 mg/L 08/10/17 14:00 08/11/17 09:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 160 10 2.8 mg/L 08/11/17 19:17 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.24 mg/L 08/11/17 19:17 10Fluoride 12

10 3.5 mg/L 08/11/17 19:17 10Sulfate 10 U

50 39 mg/L 08/10/17 13:43 1Total Dissolved Solids 2400

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 1.14

(2σ+/-)

0.402

(2σ+/-)

109/05/17 05:5908/11/17 12:18pCi/L0.3631.00

RL MDC

0.389

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

08/11/17 12:18 09/05/17 05:59 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.9

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 1.88 G

(2σ+/-)

1.06

(2σ+/-)

108/22/17 10:0408/11/17 12:48pCi/L1.581.00

RL MDC

1.04

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

08/11/17 12:48 08/22/17 10:04 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.9

Y Carrier 40 - 110 08/11/17 12:48 08/22/17 10:04 186.7
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Client Sample Results
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-83435-2Client Sample ID: MW-2
Matrix: WaterDate Collected: 08/07/17 13:33

Date Received: 08/09/17 09:20

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

Analyte

Combined Radium 
226 + 228

3.01

(2σ+/-)

1.13

(2σ+/-)

109/08/17 11:51pCi/L1.585.00

RL MDC

1.11

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-83435-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 08/07/17 15:02

Date Received: 08/09/17 09:20

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

Boron 4700 200 8.1 ug/L 08/10/17 14:00 08/14/17 21:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 08/10/17 14:00 08/14/17 21:08 1Calcium 520000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 08/10/17 14:00 08/11/17 17:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 08/10/17 14:00 08/11/17 17:35 1Arsenic 0.0021 J

0.0050 0.0022 mg/L 08/10/17 14:00 08/11/17 17:35 1Barium 0.40

0.0010 0.00031 mg/L 08/10/17 14:00 08/11/17 17:35 1Beryllium 0.0010 U

0.0010 0.00021 mg/L 08/10/17 14:00 08/11/17 17:35 1Cadmium 0.0010 U

0.0010 0.00019 mg/L 08/10/17 14:00 08/11/17 17:35 1Cobalt 0.00081 J

0.0020 0.00098 mg/L 08/10/17 14:00 08/11/17 17:35 1Chromium 0.0013 J

0.010 0.0011 mg/L 08/10/17 14:00 08/11/17 17:35 1Molybdenum 0.010 U

0.0010 0.00045 mg/L 08/10/17 14:00 08/11/17 17:35 1Lead 0.0010 U ^

0.0050 0.00089 mg/L 08/10/17 14:00 08/11/17 17:35 1Selenium 0.0015 J

0.0010 0.00020 mg/L 08/10/17 14:00 08/11/17 17:35 1Thallium 0.0010 U ^

0.0080 0.0017 mg/L 08/10/17 14:00 08/11/17 17:35 1Lithium 0.054

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 08/10/17 14:00 08/11/17 09:51 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 370 10 2.8 mg/L 08/10/17 22:11 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.24 mg/L 08/10/17 22:11 10Fluoride 1.2

10 3.5 mg/L 08/10/17 22:11 10Sulfate 600

40 31 mg/L 08/10/17 13:43 1Total Dissolved Solids 2700

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.950

(2σ+/-)

0.352

(2σ+/-)

109/05/17 06:0308/11/17 12:18pCi/L0.2791.00

RL MDC

0.342

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

08/11/17 12:18 09/05/17 06:03 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.4

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 1.01 U G

(2σ+/-)

1.05

(2σ+/-)

108/22/17 10:0408/11/17 12:48pCi/L1.701.00

RL MDC

1.04

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

08/11/17 12:48 08/22/17 10:04 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.4

Y Carrier 40 - 110 08/11/17 12:48 08/22/17 10:04 184.5
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Client Sample Results
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-83435-3Client Sample ID: MW-3
Matrix: WaterDate Collected: 08/07/17 15:02

Date Received: 08/09/17 09:20

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

Analyte

Combined Radium 
226 + 228

1.96

(2σ+/-)

1.11

(2σ+/-)

109/08/17 11:51pCi/L1.705.00

RL MDC

1.10

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-83435-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 08/07/17 16:32

Date Received: 08/09/17 09:20

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

Boron 4000 200 8.1 ug/L 08/10/17 14:00 08/14/17 21:13 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5000 710 ug/L 08/10/17 14:00 08/14/17 21:13 1Calcium 470000

Method: 6020A - Metals (ICP/MS) - Total Recoverable
RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 08/10/17 14:00 08/11/17 17:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 08/10/17 14:00 08/11/17 17:40 1Arsenic 0.0018 J

0.0050 0.0022 mg/L 08/10/17 14:00 08/11/17 17:40 1Barium 0.19

0.0010 0.00031 mg/L 08/10/17 14:00 08/11/17 17:40 1Beryllium 0.0010 U

0.0010 0.00021 mg/L 08/10/17 14:00 08/11/17 17:40 1Cadmium 0.0010 U

0.0010 0.00019 mg/L 08/10/17 14:00 08/11/17 17:40 1Cobalt 0.00045 J

0.0020 0.00098 mg/L 08/10/17 14:00 08/11/17 17:40 1Chromium 0.0016 J

0.010 0.0011 mg/L 08/10/17 14:00 08/11/17 17:40 1Molybdenum 0.010 U

0.0010 0.00045 mg/L 08/10/17 14:00 08/11/17 17:40 1Lead 0.0010 U ^

0.0050 0.00089 mg/L 08/10/17 14:00 08/11/17 17:40 1Selenium 0.0013 J

0.0010 0.00020 mg/L 08/10/17 14:00 08/11/17 17:40 1Thallium 0.0010 U ^

0.0080 0.0017 mg/L 08/10/17 14:00 08/11/17 17:40 1Lithium 0.046

Method: 7470A - Mercury (CVAA)
RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 08/10/17 14:00 08/11/17 09:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Chloride 280 10 2.8 mg/L 08/10/17 23:13 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.024 mg/L 08/10/17 22:53 1Fluoride 1.3

10 3.5 mg/L 08/10/17 23:13 10Sulfate 740

40 31 mg/L 08/10/17 13:43 1Total Dissolved Solids 2000

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.300

(2σ+/-)

0.221

(2σ+/-)

109/05/17 06:0308/11/17 12:18pCi/L0.2881.00

RL MDC

0.220

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

08/11/17 12:18 09/05/17 06:03 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.0

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 1.69 G

(2σ+/-)

1.06

(2σ+/-)

108/22/17 10:0408/11/17 12:48pCi/L1.611.00

RL MDC

1.05

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

08/11/17 12:48 08/22/17 10:04 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.0

Y Carrier 40 - 110 08/11/17 12:48 08/22/17 10:04 185.2
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Client Sample Results
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Lab Sample ID: 240-83435-4Client Sample ID: MW-4
Matrix: WaterDate Collected: 08/07/17 16:32

Date Received: 08/09/17 09:20

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

Analyte

Combined Radium 
226 + 228

1.99

(2σ+/-)

1.09

(2σ+/-)

109/08/17 11:51pCi/L1.615.00

RL MDC

1.07

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Tracer/Carrier Summary
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9315 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba

95.9240-83435-1

Percent Yield (Acceptance Limits)

MW-1

90.9240-83435-2 MW-2

89.4240-83435-3 MW-3

87.0240-83435-4 MW-4

94.7LCS 160-321832/2-A Lab Control Sample

98.5MB 160-321832/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: 9320 - Radium-228 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110) (40-110)

Ba Y

95.9 86.4240-83435-1

Percent Yield (Acceptance Limits)

MW-1

90.9 86.7240-83435-2 MW-2

89.4 84.5240-83435-3 MW-3

87.0 85.2240-83435-4 MW-4

94.7 86.7LCS 160-321835/2-A Lab Control Sample

98.5 85.2MB 160-321835/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Y = Y Carrier
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QC Sample Results
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 6010C - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 240-290626/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 291058 Prep Batch: 290626

RL MDL

Boron 200 U 200 8.1 ug/L 08/10/17 14:00 08/14/17 19:13 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

5000 U 7105000 ug/L 08/10/17 14:00 08/14/17 19:13 1Calcium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-290626/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 291058 Prep Batch: 290626

Boron 1000 1100 ug/L 110 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Calcium 50000 48500 ug/L 97 80 - 120

Method: 6020A - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 240-290626/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 291009 Prep Batch: 290626

RL MDL

Antimony 0.0020 U 0.0020 0.00057 mg/L 08/10/17 14:00 08/11/17 16:40 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0050 U 0.000750.0050 mg/L 08/10/17 14:00 08/11/17 16:40 1Arsenic

0.0050 U 0.00220.0050 mg/L 08/10/17 14:00 08/11/17 16:40 1Barium

0.0010 U 0.000310.0010 mg/L 08/10/17 14:00 08/11/17 16:40 1Beryllium

0.0010 U 0.000210.0010 mg/L 08/10/17 14:00 08/11/17 16:40 1Cadmium

0.0010 U 0.000190.0010 mg/L 08/10/17 14:00 08/11/17 16:40 1Cobalt

0.0020 U 0.000980.0020 mg/L 08/10/17 14:00 08/11/17 16:40 1Chromium

0.010 U 0.00110.010 mg/L 08/10/17 14:00 08/11/17 16:40 1Molybdenum

0.0010 U ^ 0.000450.0010 mg/L 08/10/17 14:00 08/11/17 16:40 1Lead

0.0050 U 0.000890.0050 mg/L 08/10/17 14:00 08/11/17 16:40 1Selenium

0.0010 U ^ 0.000200.0010 mg/L 08/10/17 14:00 08/11/17 16:40 1Thallium

0.0080 U 0.00170.0080 mg/L 08/10/17 14:00 08/11/17 16:40 1Lithium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-290626/3-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 291009 Prep Batch: 290626

Antimony 0.100 0.103 mg/L 103 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

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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QC Sample Results
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 7470A - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 240-290638/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290803 Prep Batch: 290638

RL MDL

Mercury 0.00020 U 0.00020 0.00013 mg/L 08/10/17 14:00 08/11/17 09:35 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-290638/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290803 Prep Batch: 290638

Mercury 0.00500 0.00494 mg/L 99 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 9056A - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 240-290692/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290692

RL MDL

Chloride 1.0 U 1.0 0.28 mg/L 08/10/17 12:57 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.050 U 0.0240.050 mg/L 08/10/17 12:57 1Fluoride

1.0 U 0.351.0 mg/L 08/10/17 12:57 1Sulfate

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-290692/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290692

Chloride 50.0 51.5 mg/L 103 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Fluoride 2.50 2.63 mg/L 105 90 - 110

Sulfate 50.0 52.1 mg/L 104 90 - 110

Client Sample ID: Method BlankLab Sample ID: MB 240-290847/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290847

RL MDL

Chloride 1.0 U 1.0 0.28 mg/L 08/11/17 14:09 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.050 U 0.0240.050 mg/L 08/11/17 14:09 1Fluoride

1.0 U 0.351.0 mg/L 08/11/17 14:09 1Sulfate

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-290847/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290847

Chloride 50.0 51.0 mg/L 102 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Fluoride 2.50 2.61 mg/L 104 90 - 110

Sulfate 50.0 51.3 mg/L 103 90 - 110
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QC Sample Results
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

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

Client Sample ID: Method BlankLab Sample ID: MB 240-290710/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290710

RL MDL

Total Dissolved Solids 10 U 10 7.8 mg/L 08/10/17 13:43 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-290710/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290710

Total Dissolved Solids 480 444 mg/L 93 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: MW-4Lab Sample ID: 240-83435-4 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290710

Total Dissolved Solids 2000 2060 mg/L 3 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 9315 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-321832/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 325533 Prep Batch: 321832

Radium-226

Analyte

U 109/05/17 05:5908/11/17 12:18pCi/L0.0851

MDC

1.00

RL

0.05220.0520

(2σ+/-) (2σ+/-)

MB

0.04348

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 08/11/17 12:18 09/05/17 05:59 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

98.5

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-321832/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 325533 Prep Batch: 321832

Radium-226

Analyte

137-68849.53211.4 0.991 1.00 0.101

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

94.7

LCS
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QC Sample Results
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Method: 9320 - Radium-228 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-321835/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 323449 Prep Batch: 321835

Radium-228

Analyte

U 108/22/17 10:0308/11/17 12:48pCi/L0.351

MDC

1.00

RL

0.1900.190

(2σ+/-) (2σ+/-)

MB

-0.06828

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 08/11/17 12:48 08/22/17 10:03 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

98.5

MB MB

08/11/17 12:48 08/22/17 10:03 1Y Carrier 85.2 40 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-321835/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 323449 Prep Batch: 321835

Radium-228

Analyte

140-5610513.6913.0 1.47 1.00 0.366

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

94.7

LCS

Y Carrier 86.7 40 - 110
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QC Association Summary
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

Metals

Prep Batch: 290626

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A240-83435-1 MW-1 Total Recoverable

Water 3005A240-83435-2 MW-2 Total Recoverable

Water 3005A240-83435-3 MW-3 Total Recoverable

Water 3005A240-83435-4 MW-4 Total Recoverable

Water 3005AMB 240-290626/1-A Method Blank Total Recoverable

Water 3005ALCS 240-290626/2-A Lab Control Sample Total Recoverable

Water 3005ALCS 240-290626/3-A Lab Control Sample Total Recoverable

Prep Batch: 290638

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A240-83435-1 MW-1 Total/NA

Water 7470A240-83435-2 MW-2 Total/NA

Water 7470A240-83435-3 MW-3 Total/NA

Water 7470A240-83435-4 MW-4 Total/NA

Water 7470AMB 240-290638/1-A Method Blank Total/NA

Water 7470ALCS 240-290638/2-A Lab Control Sample Total/NA

Analysis Batch: 290803

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A 290638240-83435-1 MW-1 Total/NA

Water 7470A 290638240-83435-2 MW-2 Total/NA

Water 7470A 290638240-83435-3 MW-3 Total/NA

Water 7470A 290638240-83435-4 MW-4 Total/NA

Water 7470A 290638MB 240-290638/1-A Method Blank Total/NA

Water 7470A 290638LCS 240-290638/2-A Lab Control Sample Total/NA

Analysis Batch: 291009

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020A 290626240-83435-1 MW-1 Total Recoverable

Water 6020A 290626240-83435-2 MW-2 Total Recoverable

Water 6020A 290626240-83435-3 MW-3 Total Recoverable

Water 6020A 290626240-83435-4 MW-4 Total Recoverable

Water 6020A 290626MB 240-290626/1-A Method Blank Total Recoverable

Water 6020A 290626LCS 240-290626/3-A Lab Control Sample Total Recoverable

Analysis Batch: 291058

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 290626240-83435-1 MW-1 Total Recoverable

Water 6010C 290626240-83435-2 MW-2 Total Recoverable

Water 6010C 290626240-83435-3 MW-3 Total Recoverable

Water 6010C 290626240-83435-4 MW-4 Total Recoverable

Water 6010C 290626MB 240-290626/1-A Method Blank Total Recoverable

Water 6010C 290626LCS 240-290626/2-A Lab Control Sample Total Recoverable

Analysis Batch: 291210

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 290626240-83435-1 MW-1 Total Recoverable
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QC Association Summary
TestAmerica Job ID: 240-83435-1Client: ERM-North Central Inc

Project/Site: Grand Haven BLP - CCR Monitoring

General Chemistry

Analysis Batch: 290692

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9056A240-83435-1 MW-1 Total/NA

Water 9056A240-83435-1 MW-1 Total/NA

Water 9056A240-83435-3 MW-3 Total/NA

Water 9056A240-83435-4 MW-4 Total/NA

Water 9056A240-83435-4 MW-4 Total/NA

Water 9056AMB 240-290692/3 Method Blank Total/NA

Water 9056ALCS 240-290692/4 Lab Control Sample Total/NA

Analysis Batch: 290710

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2540C240-83435-1 MW-1 Total/NA

Water SM 2540C240-83435-2 MW-2 Total/NA

Water SM 2540C240-83435-3 MW-3 Total/NA

Water SM 2540C240-83435-4 MW-4 Total/NA

Water SM 2540CMB 240-290710/1 Method Blank Total/NA

Water SM 2540CLCS 240-290710/2 Lab Control Sample Total/NA

Water SM 2540C240-83435-4 DU MW-4 Total/NA

Analysis Batch: 290847

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9056A240-83435-2 MW-2 Total/NA

Water 9056AMB 240-290847/3 Method Blank Total/NA

Water 9056ALCS 240-290847/4 Lab Control Sample Total/NA

Rad

Prep Batch: 321832

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21240-83435-1 MW-1 Total/NA

Water PrecSep-21240-83435-2 MW-2 Total/NA

Water PrecSep-21240-83435-3 MW-3 Total/NA

Water PrecSep-21240-83435-4 MW-4 Total/NA

Water PrecSep-21MB 160-321832/1-A Method Blank Total/NA

Water PrecSep-21LCS 160-321832/2-A Lab Control Sample Total/NA

Prep Batch: 321835

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep_0240-83435-1 MW-1 Total/NA

Water PrecSep_0240-83435-2 MW-2 Total/NA

Water PrecSep_0240-83435-3 MW-3 Total/NA

Water PrecSep_0240-83435-4 MW-4 Total/NA

Water PrecSep_0MB 160-321835/1-A Method Blank Total/NA

Water PrecSep_0LCS 160-321835/2-A Lab Control Sample Total/NA
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Lab Chronicle
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
Matrix: WaterDate Collected: 08/07/17 12:20

Date Received: 08/09/17 09:20

Prep 3005A 08/10/17 14:00 AJC290626 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 291058 08/14/17 20:59 KLC TAL CANTotal Recoverable

Prep 3005A 290626 08/10/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6010C 20 291210 08/15/17 12:24 KLC TAL CANTotal Recoverable

Prep 3005A 290626 08/10/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 291009 08/11/17 17:17 AS1 TAL CANTotal Recoverable

Prep 7470A 290638 08/10/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 290803 08/11/17 09:47 DTN TAL CANTotal/NA

Analysis 9056A 1 290692 08/10/17 21:10 LKG TAL CANTotal/NA

Analysis 9056A 10 290692 08/10/17 21:30 LKG TAL CANTotal/NA

Analysis SM 2540C 1 290710 08/10/17 13:43 MM TAL CANTotal/NA

Prep PrecSep-21 321832 08/11/17 12:18 LDE TAL SLTotal/NA

Analysis 9315 1 325533 09/05/17 05:59 ALD TAL SLTotal/NA

Prep PrecSep_0 321835 08/11/17 12:48 LDE TAL SLTotal/NA

Analysis 9320 1 323449 08/22/17 10:04 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 326387 09/08/17 11:51 RTM TAL SLTotal/NA

Client Sample ID: MW-2 Lab Sample ID: 240-83435-2
Matrix: WaterDate Collected: 08/07/17 13:33

Date Received: 08/09/17 09:20

Prep 3005A 08/10/17 14:00 AJC290626 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 291058 08/14/17 21:04 KLC TAL CANTotal Recoverable

Prep 3005A 290626 08/10/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 291009 08/11/17 17:31 AS1 TAL CANTotal Recoverable

Prep 7470A 290638 08/10/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 290803 08/11/17 09:49 DTN TAL CANTotal/NA

Analysis 9056A 10 290847 08/11/17 19:17 JWW TAL CANTotal/NA

Analysis SM 2540C 1 290710 08/10/17 13:43 MM TAL CANTotal/NA

Prep PrecSep-21 321832 08/11/17 12:18 LDE TAL SLTotal/NA

Analysis 9315 1 325533 09/05/17 05:59 ALD TAL SLTotal/NA

Prep PrecSep_0 321835 08/11/17 12:48 LDE TAL SLTotal/NA

Analysis 9320 1 323449 08/22/17 10:04 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 326387 09/08/17 11:51 RTM TAL SLTotal/NA

Client Sample ID: MW-3 Lab Sample ID: 240-83435-3
Matrix: WaterDate Collected: 08/07/17 15:02

Date Received: 08/09/17 09:20

Prep 3005A 08/10/17 14:00 AJC290626 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable
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Lab Chronicle
Client: ERM-North Central Inc TestAmerica Job ID: 240-83435-1
Project/Site: Grand Haven BLP - CCR Monitoring

Client Sample ID: MW-3 Lab Sample ID: 240-83435-3
Matrix: WaterDate Collected: 08/07/17 15:02

Date Received: 08/09/17 09:20

Analysis 6010C 08/14/17 21:08 KLC1 291058 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Prep 3005A 290626 08/10/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 291009 08/11/17 17:35 AS1 TAL CANTotal Recoverable

Prep 7470A 290638 08/10/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 290803 08/11/17 09:51 DTN TAL CANTotal/NA

Analysis 9056A 10 290692 08/10/17 22:11 LKG TAL CANTotal/NA

Analysis SM 2540C 1 290710 08/10/17 13:43 MM TAL CANTotal/NA

Prep PrecSep-21 321832 08/11/17 12:18 LDE TAL SLTotal/NA

Analysis 9315 1 325535 09/05/17 06:03 ALD TAL SLTotal/NA

Prep PrecSep_0 321835 08/11/17 12:48 LDE TAL SLTotal/NA

Analysis 9320 1 323449 08/22/17 10:04 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 326387 09/08/17 11:51 RTM TAL SLTotal/NA

Client Sample ID: MW-4 Lab Sample ID: 240-83435-4
Matrix: WaterDate Collected: 08/07/17 16:32

Date Received: 08/09/17 09:20

Prep 3005A 08/10/17 14:00 AJC290626 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total Recoverable

Analysis 6010C 1 291058 08/14/17 21:13 KLC TAL CANTotal Recoverable

Prep 3005A 290626 08/10/17 14:00 AJC TAL CANTotal Recoverable

Analysis 6020A 1 291009 08/11/17 17:40 AS1 TAL CANTotal Recoverable

Prep 7470A 290638 08/10/17 14:00 AJC TAL CANTotal/NA

Analysis 7470A 1 290803 08/11/17 09:53 DTN TAL CANTotal/NA

Analysis 9056A 1 290692 08/10/17 22:53 LKG TAL CANTotal/NA

Analysis 9056A 10 290692 08/10/17 23:13 LKG TAL CANTotal/NA

Analysis SM 2540C 1 290710 08/10/17 13:43 MM TAL CANTotal/NA

Prep PrecSep-21 321832 08/11/17 12:18 LDE TAL SLTotal/NA

Analysis 9315 1 325535 09/05/17 06:03 ALD TAL SLTotal/NA

Prep PrecSep_0 321835 08/11/17 12:48 LDE TAL SLTotal/NA

Analysis 9320 1 323449 08/22/17 10:04 RTM TAL SLTotal/NA

Analysis Ra226_Ra228 1 326387 09/08/17 11:51 RTM TAL SLTotal/NA

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

TestAmerica Canton
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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 4601753NELAP 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 4602303NELAP 06-14-18

Analysis Method Prep Method Matrix Analyte

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

9315 PrecSep-21 Water Radium-226

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

West Virginia DEP State Program 3 381 08-31-18

Analysis Method Prep Method Matrix Analyte

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

9315 PrecSep-21 Water Radium-226

9320 PrecSep_0 Water Radium-228

Analysis Method Prep Method Matrix Analyte

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

Ra226_Ra228 Water Combined Radium 226 + 228

TestAmerica Canton

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

North Canton, OH 44720 

Client Information 
Client Coniact 
Mr Brian Beach 
COmpany 
ERM-North Central Inc 

Address 

3352 128th Avenue 
Criy 
Holland 
Sr.>to, Zip 
Ml. 49424 

Phone 

Emart 
Bnan.Beach@erm com 

ProJect Name 
Grand Haven BLP - CCR Monitoring 

S~e 

Sample Identification 

MW-1 

MW-2 

MW-3 

MW-4 

CAMBRIDGE t 4 /1,tt 

240506chain of Custody Record 

- ·-- -

CAMBRIDGE 
24 

Sampler lab PM Carner Tracking NO(s) 
Cor~ r'~r (\ \p...,, Myers. Madonna 

Phone lD \ ~ 7 ~ 1.. <... I I (a ~ 
E-Ma•I 
madonna.myers@testamerrcatnc.com 

Analysis Requested 
Due Date RequHtod: t 
TAT Requested (days): 

I 
PO# 

0398257 0 
WO# z .. -0 0 .. z 
Proiect # .... 

>- 0 
24017882 - .. iS 0 

~~ 
... ... 

ssow~ . 
~ <' E o a: 

.. U) o' .... ::: 
U) ::i; "' ... 0 .., .... 0, .,, - 0, <i .; Matrix ! "' .,; Sample .. ::i; 0 .!! ::: ... 

Type (w-. .... !E E 0 .. .. .. u, ....... u. .. a: 0 Sample (C=camp, o-w-..-te1o11, :!! .g .,,1 0 8 ... 
Sample Date Time G=grab) 1n•n.•ua, A•Alt' 

.!! • M 0 "' U. IL O> .. N 

"=>-<= >< Preservation Code: XIXo D N 

'7,-7-\1 l'12A G- Water r.J r>< X Y. 
"t--1-\"\ 11, ;-; 6- Water rl i>< X '( 

q_, "\-\-\ \~N r..,.., Water tJ )<. ')( \( 

~;1-\i \lo~ i (..,.- Water JI '/._ X X 
Water 

11\ll\~IIHll\ll\lH\HI\\ 
240-83435 Chain of Custody 

I I I I I I I I I I I 

Test America 
,, f,. ,fJ.( 'tVlfoi· ,r., 1 •- .A 

COCNo 
240-41878-17977 1 
Paga 
Page 1 of 1 
Job# 

Preservation Codes: 

A - HCL M • Hexane 
8-NaOH N -None 
C - Zn Acetate O•AsNa02 
D - Nrlrrc Acid P-Na204S 
E -NaHS04 O - Na2S03 
F - McOH R • Na2S203 
G-Amchlor S-H2S04 
H .. Ascorbic Acid T • TSP Dodecahydrote 
I-Ice U · Acetone 

r! J-DIWaler V - MCAA 
W-pH4-S ., K-EDTA 

C L-EDA z . 01hor (spec,tyl 
~ 
C 
g Other 

0 
j 
E 
:, 
z 
ii 
0 Special Instructions/Note; ... 
X 
,4 
4 
4 
~ 

Possible Hazard Identification Sample Disposal ( A fee may be assessed If samples are retained longer than 1 month) 

D Radrological D Return To Chem D Disposal By Lab D ArchNe For Months D Non-Hazard D Flammable DSl'1n Im/ant DP01sonB Dunknown 

Oelrverable Requested: I, II, Ill, IV, Other (specify) Special Instructions/QC Requirements 

Empty Ktl Relinquished by !Date. IT,me· IMethDd of Shipment 

Relinqu,.hed by ~ Date/rime Company R~f Oaten""1me Company 
r...or11 .... v,"4\\..l ...... -t.M/1. • ~ ,/4 ... ,, \'-\ l.,"t l=tL~-. 8-9-17 92.o 17!H' 

RehnqulMied by \ DatefTime Campany Recetved by Dalc/Tme Campany 

Rellnqurshed by 0atefTlme Company Recerved by 0ate/T1me Company 

Custody Seals Intact icustody Seal No .. Coale< Temperawre{s) •c and Other Remarks 
a Yes tJ. No 

123456789101112131415 
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TestAmerica Canton Sample Receipt Form/Narrative 

Canton Facili 

Client G'R vY\ Site Name ________ _ 

ooler Recei ed on 9-9:~ I 7 Opened on &- -9~ 17 
FedE : 151 Grd UPS FAS Cli er Client Dro Off TestAmerica Courier 

TestAmerica Cooler #_____ Foam Box 

Cooler unpacked by: 

Packing material used: Bubble Wrap Foam Other _______ _ 

COOLANT: ~ Blue Ice Water None 

I . Cooler temperature up receipt D ce Muh,ple Cooler Fonn 

IR GUN# IR-8 (CF -0.4 °C) Ob erved Cooler Temp.-- °C Corrected Cooler Temp. - "C 

IR GUN #36 (CF +0°C) Observed Cooler Temp. /< \.( °C Corrected Cooler Temp. i • <{ °C 

2. Were cu tody eals on the outside of the cooler(s)? 1f Yes Quantity __ ~_ ~No 

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

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

3. Shippers' packing lip attached to the cooler( )? ~o 

4. Did custody papers accompany the sample(s)? _§:)No 

5. Were the custody papers relinqui hed & igned in the appropriate place? is No 

6. Was/were the person( ) who collected the samples clearly identified on the OC? es No 

7. Did all bottles arrive in good condition (Unbroken)? Y No 

8. Could all bottle labels be reconciled with the OC? ~~ o 

9. Were correct bottle(s) used for the test(s) indicated? · e No 

I 0. Sufficient quantity received to perform indicated analy es? es No 

11. Are these work share samples? Ye~ 

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 Strip Lot# HC697954 

12. Were VOA on the COC? "ves' (!§) 
13 . Were air bubble · >6 mm in any VOA vials? - • Larger than thi . Yes N~ 
14. Was a VOA trip blank pre ent in the cooler(s)? Trip Blank Lot#______ Yes ~ 

15. Wa a LL Hg or Me Hg trip blank present? _ ___ ___ _____ _ _ Yes C§? 
Contacted PM ______ Date _______ by ______ via Verbal Voice Mail Other 

Concerning _____________________ ______________ _ 

16. CHAJN OF CUSTODY & SAMPLE DISCREPANCIES I 
Sample processed by: 

J 7. 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 : Pre ervative(s) added/Lot number(s): 

Ref: SOP NC-SC-00//5. Snmplt Rrceinng 

\ltacorp~orp lQA\QA_Fnc1//1i,s lCn111on-QA\Dommtnr-Mnnag,n1en1lll'orl.-/nstnte110n llflord l 't m on Worl. /ns1n,c11ons\H'I- C-099-()5131 7 Coo/tr Rtu1p1 Form.doc dJI 
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1

2

3

4

5
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13

14
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8/9/2017 Login Container Summary Report 240-83435 

Temperature readings:---------------------------------

Con111iner Pre ervaLive 

Client ample ID Lab ID Container T) pe p.tl Added (ml.) Lot # 

MW-I 240-83435-8- 1 Pia tic 500ml - with itric Acid <2 

M -I 240-83435-C- l Pia tic I liter - itric A id <2 

MW-I 240-83435-D- I Pia tic I liter - Nitric Acid <2 

MW-2 240-834' 5-8-2 Pia tic 500ml - \\ ith itri Acid <2 

MW-2 240-834" 5-C-2 Pia tic I liter - Nitric Acid 

MW-2 240-83435-0-2 Plastic I liter - Nitric Acid <2 

MW-3 2--10-834 ' 5-8-.J Pia tic -001111 - with itri Acid <2 

MW-3 240-83435- -3 Pia tic I liter - Nitric Acid <2 

MW-3 240-834 ' 5-0-3 Pia tic I liter - itric cid <2 

MW-~ 240-8343 5-B-4 Plastic -001111 - \\ ith Nitric Acid <2 

MW-4 240-83-BS-C-4 Pia ti I liter - itric Acid <2 

MW-4 240-834' 5-0-4 Pia tic I liter - Nitric cid <2 

• 

Page I of I 
Page 31 of 33 9/8/2017 



TestAmerica Canton 
4101 Shuffel Street NW 

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

Client Information (Sub Contract Lab) 
Chen! Contac1 

Shipp1ng/Rece1v1ng 
Company 

TestAmerica Laboratories, Inc. 
Address· 
13715 R1derTra1I North, 
Cny 
Earth City 
S1ate, Ztp 

MO, 63045 
Phone 

314-298-8566(Tel) 314-298-8757(Fax) 
Email 

PrOJect Name 
Grand Haven BLP • CCR Monitoring 
S11e 

Sample Identification • Client ID (Lab ID) 

MW-1 (240-83435-1) 

MW-2 (240-83435-2) 

MW-3 (240-83435-3) 

MW-4 (240-83435-4) 

Chain of Custody Record IIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Sampler Lao PM Caroe, Tracking NO(s)· 
Myers, Madonna 

Phone E-Mail State of Origin 
madonna.myers@testamericainc.com Ohio 

Accred1tat1ons Required (See nole) 

NELAP . V,rg1nia: Stale Program. W est Virginia DEP 
Due Date Requested: 

9/7/2017 Analysis Requested 
TAT Requested (days): 

;; 
::; ~ 

PO# .. .; e> 
0 .. e> ... {! z 

~ WOii 
" 0 'o " iii .. z C: " .. 0 

.. C PrOJect # 
~ ,;; !! 

"' "' 24017882 
'&~ 

;;; "', I SSOW# C. a. 
E c u .. .. 

(/) (/) 
"' u, 0. 

~ u u, ::;; u. .. 
-0 -

Cl 
I ~ 

ii: 
Matrix .. u, 

"' io Sample ~ ::;; N N 

~ (W• water. e N ';;! Type .. 
S•solKt 

;:.: a: a: a: 
Sample (C=comp, O-wa•1e/oit, ~ .g le .,,1 Q 

I 
N 

~ Sample Date Time G=i:irabl BT•llnuo, A=AII ) u. If. .. .., 
a: "' "' .>-<.. .><.. Preservation Code xx 

8/7/17 
12.20 

Waler X X X Eastern 

8/7/17 
13 33 

Waler X X X Eastern 

8/7/17 
15:02 

Water X X X Eastern 

8/7/17 
16:32 

Water X X X Eastern 

Test America 
COCNo 
240-74797 1 
Page 

Page 1 of 1 
Job ff 

240-83435-1 
Preservation Codes: 

A-HCL M ~ Hexane 
B-NaOH N. None 
C • Zn Acetate O - AsNa02 
D· N1tnc Ac,d p. NaZOAS 
E-NaHSQa Q. Na2S03 
F- MeOH R • Na2S20J 
G-Amchlor S · H2S04 
H • Ascorbic Acid T - TSP Dodecahydrate 
I - Ice U-Ace1one 

II> J. DI Water V - MCAA 
:;; K - EOTA W-pH ,1-5 
C: L-EDA Z - 01her (spec,ty) ~ 
C: 

8 Other: ._ 
0 
., 

.CJ 
E 
::, 
z 
iii 
0 

Special Instructions/Note: ,-

ex 
2 

2 

2 

2 

Note: su,ce laboralory accred1tattons are subIec1 to change, TestAmenca LabOf'atones, Inc.. places the ownership of method analyt.e & accredi1at1on compliance upon out subcon1rac1 lab0ra1or1es This sample shipment is forwaraed under cha1n-of•cus1ody If the laborato,y does no1 currently maintain accre(i1ta1ion 1n the S1a1e of Ong,n hsted above for analys1s/tes1stmatri• being analyzed. the samples must be shipped back 10 the TestAmenca labora1ory 0( other 1nstructjons w,11 be provided Any changes to accredltaUon status should be brought to TestArnenca Laboratories, Inc. atten1ton 1mmed1a1ely. If an requested accred1tattons are current to date. return the signed Chain or Custody anesting 10 s.a,d comphcance 10 TestAmerica Laboratones. Inc 

Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 
Unconfirmed DRetum To Chen/ Cbisposa/ By Lab qrchive For Months 
Deliverable Requested: I, II, Ill, IV, Olher(specify) Primary Deliverable Rank. 2 Special Instructions/QC Requirements: ----Empty Kit Relinqutshed by r Date: Time Me1hod or Shopmen1 -
Relinquished by IIR o;q~/?7, 1ty3~ Campa~ 44 Received~ Da1eJ't /r Company 

~ C. 

~ - {J "' Qf'<J . 
Rehnqu1shed by \ DatWTime Company Received by '-- DateFTtme Company 

Rehnqu1shed by ....__ Da1emme Company Recerved by Date/Time: Company 

Custody Seals lnlacL ' Custody Seal No Cooler Tempera1urets) C and Other Remarks 
\ Yes \ No • 123456789101112131415 
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Login Sample Receipt Checklist

Client: ERM-North Central Inc Job Number: 240-83435-1

Login Number: 83435

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Creation: 08/10/17 04:29 PMList Number: 2

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded. 20.0, 20.0, 20.0, 20.0

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified. Added nitric acid lot 929870 to samples 2 & 3, 
pH remained ~ 7.

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

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

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Canton
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Environmental Resources Management Page_of_ 

Field Form for Low Flow Rate Sampling 
Well ID: Mw-\ Project#: V'-\ Z.) l.\] <.\ 
Site Name & Address: 

Client: "'ttA1. e ' 
\ , J.,1 N, 3i ,.. .., si: e,. r,,,J., ~ "'' .Mt. Date: ---=~'--;--;1'--·-'-1'),.L--___ 

Sampler Name: _ (..()..,1''1"'1----" f\_,,__,.,"" '"' H:...r..>~""\----,.--,--,...,..-,---~-- Weather: __,7,.,.~"±"-' __ %~'l"'ii~ -
Temperature/Bar. Pressure ---,,u,.,_lj ,--l__._,__ f'----~~':1e~ ~;~::(s): I 4&'~~:t ~ ~1.\0~~ Start Time of Purging: __,\ '""'\ 't.=-,~----

Top of Casing Elevation (feet): 'j 'I J ~ Well Material: - +-P-=-.1~,-i _ ___
Initial Water Level (feet below TOC): S ,g '{ ' Well Diameter: _,..l... ---=-.n-r
Groundwater Elevation/SWL (feet): ~ ~ •Lf7' Length of Water Column (feet): - -i-L:i...,, •;.,..4:,.4,.,.-___ 
Well Depth (feet below TOC): /'_k ._].._1 

Calculated Well Volume* (liters or t1I): - +-1,.__,()=--,;) ____ 
Screened Interval (feet below TOC): 4- "I I): __ ."?. ) _Well Volume Discharged (liters or~ 3.J-!..-=...L..__ 
Depth Pump Intake Set At (feet below TOC): 
Well Inspection: Clearly Labeled -~ _N_; Concrete Pad Intact _~ _N_; Lock Functional _ l'Q_N_; Pro-cover in good condition _ ~ _N_; Casing in good condition_~ _N_ 
Calibration: Time; \0\~ ; pH 4 Standard 1, ; pH 7 Standard 7 ; pH 10 Standard l C) ; Conductivity Std \ • 4\ ~ ; DO IOC)1 · 
Note· TOC = Top of Casing 

Specific Flow RateTemperature Dissolved Oxygen pH ORP Water Level CommentsTime Conductance Turbidity (N.T.U.)(OC) ~ or(mg/L) (S.U.) (mV) (ft)

{\, 
(i.e., odor, color, etc) (ms/cm) qallon/minl

I \~<;: \, T,, ,\q' ... 71. -1,q?J a,<"" ¥. ,",1 ,A 6 ~ n, i,2,,:;,I , ltl. 
\\ ~(\ \ <l',<,'2. .01 ., I • '2 i - 1.nfl, ':\ I. 11.t I'\ - 7 . 2,5:'' lt' _., n l 

(--,.,,n , . e-\U ~ L. .(JI \ ~ 7~•2' - I,"'\ l • l,;U (\ r, ., i,' 
\ I::;(\ 1f,·:n \.., \6 . <l 'L,::'/ ., " 'L ,a~c - )-?JI LP / I 2 ?.,

1-... ~ . 7 l. <l .?d"7 , O-('~ t'I • i<" -1-2.~ L .? Ti ., 7 i~i 't I(\,.,., .1,Cit) • • 4..'\ 7 . o~a ~ .~<"'' t . . I I.I 1:~ 0. 7~ 1-. ,C- 2- " \ 2< , ,,< , -<,( L-\ ..., n 1..1 .,) (\~ 11 .11 -21.~ ,; ,., :, rI '? t. Tn J /.o,,, • -7 ~~..q _ .., Ul-1.~ \'2..IG • , '1<" ? _ -;-ii '-I "1 -,n • l\,L\'l( Q, 7 '-<-n ,--,., C, ,-"2,:11c?_,o~ 1\ "Z-\"'i" - l.U~ .1- I , ,'5' i. I'\ o, '2- ,x··c:; ·"' (\
'1,.,"2.,~ ~ , '14 • ~, ~5(l ,Out. r,. i'.1 \ . l, () I\ 7_, ~-7<:? .I. { IC\-

--------~-------+--------- ----------------------·------- --------~--------------
±10% (Values Greater ±10% <0.5 Umin = Limits ±3% ±3% ±0.1 ±10 mV -0.3 feet 0.3 mg/L) (when above 5 NTU)T 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 = TT r2 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. 

TAIi attempts will be made to get turbidity below 5 NTUs. In the event that groundwater turbidity has tabilized above 20 NTU, a filtered metals (dissolved) sample will also be collected. 
Comments: ~ 2. 1.. 



Environmental Resources Management Page_of_ 

Well ID: 
Site Name & Address: 

Project#: -r-..--,,....,........----
Client: ~ \\-BL P 

Date: ~ -1-17 
Sampler Name: 

Weather:~--~ --
Pump Type: Temperature/Bar. Pressure 6T ,~ /-, 4~ .~ 
Meter Type (s): Start Time of Purging: I?03' 
Top of Casing Elevation (feet): Well Material: _ ...J:!..,cc.. ___ s:-"l___:r- _ 
Initial Water Level (feet below TOC): Well Diameter: -----'1-""'"-~-=-=--
Groundwater Elevation/SWL (feet): Length of Water Column (feet): ,.1~2. 
Well Depth (feet below TOC): 
Screened Interval (feet below TOC): ~~~~~~~!'::,'~'is~~~;:; :::::~: ~~ ti; ~~_- ~--.._..,____ _ 

-----''------ -Depth Pump Intake Set At (feet below TOC): 
Well Inspection: Clearly Labeled - ~ _ N_; Concrete Pad Intact - ~ N_; Lock Functional ----0---N_; Pro-cover in good condition ----©..--N_; Casing in good condition _JJ N 
Calibration: Time; \C \ Q ; pH 4 Standard L\ ; pH 7 Standard ::J ; pH 10 Standard fO ; Conductivity Std l 41 J ; oo ;oo·J· - -
Note: TOC = Top of Casing 

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= TT r2 h 

Temperature 
Specific 

Dissolved Oxygen pH ORP Water Level Flow Rate 
Time 

(•C) Conductance 
(mg/L) (S.U.) (mV) 

Turbidity (N.T.U.) 
(ft) (~ or 

(ms/cm) - aallon/minl 
\ 7. 1)< I I, I. \ '-' <."lS"\ 2 , I ::J ,,<i<q - I <I, ~ 4 . 71...1 I~. II ().'?, ('\
\"'.1'nolf. I~. a. I '-I '\.\"' I I -i -, "' -/1.J~ I -:z d.'1.. Ir', ; i.J /1 7 r:.
\'11''<.. I / L. r. I i <f7. 7 L --, ...4 -, . 'l1 -1 U CLCj( - 'l.. :-"'" 

' .....i t:". '.LI - , n 
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----- ~------- -------
.,.. _________

1------i---------------- ------·1---------
±10% (Values Greater 

±0.1 ±10 mV 
±10% 

-0.3 feet 
<0.5 L/min = Limits ±3% ±3% 

0.3 mg/L) (when above 5 NTU)' 0.13 gal/min 

Comments 
(i.e., odor, color, etc) 

--------------

- 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 turbidit below 5 NTUs. In the event that groundwater turbidity ~as stabilized ab~ ve 20 NTU, a filtered metals (dissolved) sample will also be collected. 
Comments: ~ S<\..M \~ \ :> 
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Field Form for Low Flow Rate Sampling 
Well ID: ,n, \.-1-~ Project#:--~--...---
Site Name & Address: Client: -----=G-lf_..AL~P"-4- ___ 

Date: - <E--+--',_,7~ 1· /1'-----
Sampler Name: k:'.k Weather: _______ 

Pump Type: __________ Temperature/Bar. Pressure ---:~-:--'t---
Meter Type (s): __________ 1.f t::] __Start Time of Purging: -----'\,.._.w,.-.,.... _ 
Top of Casing Elevation (feet): I0$, J.{) Well Material: Pvt. 
Initial Water Level (feet below TOC): l\ ,S"l, Well Diameter: ___,~ ?.;,;;~,......___ 
Groundwater Elevation/SWL (feet): ~~· t, L\ Length of Water Column (feet): 1, ,15< 
Well Depth (feet below TOC): '2,.0 .__.-_g \ Calculated Well Volume* (liters or {®): - l+''-'c!.\±'~~.....,..,.--
Screened Interval (feet below TOC): - \I' Well Volume Discharged (liters or ~ ): '2. J4 
Depth Pump Intake Set At (feet below TOC): ---'=-.c

1
,.___...L--__ 

Well Inspection: Clearly Labeled _©__N_; Concrete Pad Intact _&._N_; Lock Functional _N_; Pro-cover in good condition _ G2>_N_; Casing in good condition ~ _N_ 
Calibration: Time; \ C> \C) ; pH 4 Standard y ; pH 7 Standard 7 ; pH 10 Standard 10 ; Conductivity Std I , Hlj' ; DO la O'1 . 
Note· TOC = Top of Casing 

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= rr r2 h 

Temperature 
Specific 

Dissolved Oxygen pH ORP Water Level Flow Rate 
CommentsTime Conductance

(°C) (mg/L) (S.U.) (mV) 
Turbidity (N.T.U.) 

(ft) ~ r (i.e., odor, color, etc) (ms/cm) aallon/minl 
'~ '1.."'\ i , ""' "' , . U f, I I , I 7. 'l. , fl/ -- -< f(' "J -;{ ,',( ,- l .a-, A . i .0 
\\J ? , 2, 1.t:." .~l.l '"l.. 0 147 n,.; <:..- d' ,1 ., • ,i - U ,7./. r·, (\l 7) , 2,.(1,~ 't \ il:- , Ct ~ .019 I'\ '""' .y -, 4 1) -_5 ,.-,, u "< 1 ?_ , ()~ 11,'71'\ 
h U.-t. ,·... ,r., "<.·-; 6t\c, f\ . rz , ,< ... q_..., LI ~ 7 1"°7 .{' .{,. .;"\ ?.n,i: ~'"\ l ~-- -i.~ £... ,q,o ('{ ~ Q -, ~ J., - 'YO , LI ~ C-tl ~ .tt< n ,2,0,, 

''<1. i,;;.. ""t..a 7 . 111~1 , ... . C: ;-u -, 1U - -n.. .J ~ 0-I l~: () f>,-,r, 
\u~.... 1r ra 7 ~ II, ('\ • LJ q -r . In '11 -" LI . Cl -z. .Q.01' - \ "'7 • /\,71'1
\"nz.. 1 , -, I , ,, 'l'I- i O , Ua -, /,I -41 -

~ - ~(\ ,-'?.:-11 ti , -, ,-. - - -

-----·1-------- ------- ,.. ________ ------~--------------- ------· --------
±3% ±3% 

±10% (Values Greater 
±0.1 ±10 mV 

±10% 
-0.3 feet 

<0.5 L/min = Limits 
0.3 mg/L) (when above 5 NTU)' 0.13 gal/min 

--------------

- 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. 

r 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: _ '$11i l".)p)e,J, @, I S:OZ.. 
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Field Form for Low Flow Rate Sampling 
Project#:

Well ID: MW--l\ Client: .....,G,.........,ti-.8,....,.L-,f.....---
Site Name & Address: Date: :(- ; - 11 

Weather: l,1 •1= 
Sampler Name: Temperature/Bar. Pressure~_..,...,------
Pump Type: ;:..:l S ,......,1-:Start Time of Purging: _ ,.1:½ .acc...____ 
Meter Type (s): "'j 0 Well Material: fv'<.. 

· El t· {feet)· \ CA~, .S: 1 ~~~-- --Top Of Casmg eva I0n . - D Well Diameter: - ---t~----Initial Water Level (f~et below roe_): ~ ~; @ j:,. Length of Water Column (f~ t): 'I. 
Groundwater Elevat1on/SWL {feet) . ,..., . :S =~\~ Calculated Well Volume• (liters or : _ __._."""3......,.____ 
Well Depth (feet below TOC): -----.--::0~---.,..S~, - -- Well Volume Discharged {liters or ): __ , (,0"'2._______
Screened Interval (feet below TOC): ____._=..1 ,--'-~ ---
Depth Pump Intake Set At {feet below TOC): · . \ ":i ~ N . Pr _ over in good condition Q N ; Casing in good condition - ~ N_ 
We\\ \ns-pec\ion: Clearly Labeled -~ N_-, Concrete fid Intact ~ N_, Loc~ unchon~ 10 St d_,d ~ - Conductivity Std --+1......u...,_\5,.._; DO j6<J~ ' 
Calibration: Time; \ 0\Q ; pH 4 Standard - =i--; pH 7 Standard ___, P an ar , 1 , 1;;;1 

Note: TOC = Top of Casing 
Flow RateSpecific CommentsWater LevelORPpHDissolved OxygenTemperature Turbidity (N.T.U.) ~ ...!§3orConductancej Time (i.e., odor, color, etc) (ft){mV)(S.U.) {mg/L),·c, aallon/min)(ms/cm)I 

l"l..In. 012.D--=z_.J.laI, I '1'2~'2J<:i3 .,,, ~ct '\·, I ulSQ'L '1 1-"' .IC'\ I0 (~-, _:] p ,:-'(:" 0 7....0 
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,__ _______________----.--- i----------·~---------- ~-------
±10% (Values Greater ±10% <0.5 Umin=Limits ±3% ±3% ±0.1 ±10 mV -0.3 feet 0.3 mg/L) (when above 5 NTU)' 0.13 gal/min 

lnfQrmation: 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= TT r2 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 7-0NTU, a filtered metals (dissolved) sample will also be collected. 

Comments: ::$~f"'l.p\~ ~ \ ~ ~2 



 

 
 

  
 
 

 

 
 
 
 
 
 
 
 
  

Established in 1960, Golder Associates is a global , employee-owned 
organization that helps clients find sustainab le so lutions 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 
Asia 
Australasia 
Europe 
North America 
South America 

+ 27112544800 
+ 852 2562 3658 
+ 61 3 8862 3500 
+ 356 21 42 30 20 
+ 1 800 275 3281 
+ 56 2 2616 2000 

solutions@golder.com 
www.golder.com 

Cf'/JGolder 
Associates Engineering Earth 's Development, Preserving Earth's Integrity 

Golder Associates Inc. 
27200 Haggerty Road, Suite B-12 

Farmington Hills, MI 48331 
Tel: (248) 295-0135 
Fax: (248) 295-0133 

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation 
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