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 FOURTH QUARTER 2021 MONITORING REPORT, FORMER JB SIMS GENERATING STATION, UNIT 3 A&B 

IMPOUNDMENTS – REPSPONSE TO COMMENTS 

Dear Mr. Walters, 

Golder Associates USA Inc. a member of WSP USA, Inc. (Golder) is providing this letter to the Michigan 

Department of Environment, Great Lakes and Energy (EGLE) as a response to the February 16, 2022 emailed 

comments provided to Golder by EGLE on the Fourth Quarter 2021 Monitoring Report, Former JB Sims 

Generating Station, Unit 3 A&B Impoundments (dated January 25, 2022).   

Golder has provided EGLE’s comments below in bold, with responses directly below the comment.  The revised 

Fourth Quarter 2021 Monitoring Report for the Former JB Sims Generating Station, Unit 3 A&B Impoundments as 

well as the Fourth Quarter 2021 Monitoring Report for the Former JB Sims Generating Station Inactive 1&2 

Impoundment and 2021 Annual Groundwater Monitoring & Corrective Action Report for the Former JB Sims 

Generating Station are attached. 

Response to comments from email dated February 16, 2022: 

Comment 1 - The report states that stilling wells and staff gauges were not used in the generation of 

groundwater contours and each of the four groundwater contour maps in the report indicate staff gauges 

were not included in the evaluation of groundwater contours.  After review of the diagrams, it appears 

some staff gauges were used in developing the groundwater contours. Can you clarify and confirm which 

maps were generated with staff gauges/stilling wells (if any)? 

Response: 

Stilling wells were used for the contouring when they were measured.  On October 25, 2021 they were not 

measured as noted in Table 2 of the  Fourth Quarter 2021 Monitoring Report. 
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Staff gauges were not used to generate contour maps.  As noted below, some staff gauges were not measured 

because they are either damaged or the water level was below the measuring post.  In EGLE’s request to add 

stilling wells to the work plan (email from EGLE dated June 3, 2021), EGLE’s opinion concluded that staff gauges 

may not be reliable in large bodies of water.  Therefore, as noted in the annual report, it is recommended to 

remove the staff gauges from future gauging activities. 

Comment 2 - The report indicates some staff gauges were damaged.  Are there plans to repair the gauges 

to be used for future sampling events? 

Response: 

There is no current plan to replace staff gauges. As noted in comment 1,  it is recommended to discontinue the 

use of staff gauges because the data being received may be not reliable. 

Comment 3 - Some of the generated contour lines appear to be inaccurate.  For example, on the October 

1, 2021 map at PZ-12 the groundwater elevation is listed as 581.5 however the 581.2 contour line directly 

bisects this point. 

Response: 

Based on EGLE’s comment, Golder suggests the following edits:          

Figure 3 – MW-20 label should be removed as this is not an installed location.  PZ-12 should be 581.20 as noted 

on Table 2, in addition, SG-02 should be 581.99 as noted on Table 2.  The staff gauges were the only locations 

not used for contouring. 

Figure 4 – MW-20 label should be removed as this is not an installed location.  Six piezometers, all staff gauges 

and all stilling wells were not measured as noted in the text of the Fourth Quarter 2021 Monitoring Report with a 

letter included in Appendix B.  Trace could not locate the field forms.  Therefore, these locations are not part of 

the contour maps. 

Figure 5 – MW-20 label should be removed as this is not an installed location.  Based on the review of the data 

from Table 2 the following information was added to Figure 5 for the following locations 

 SG-01 = not measured (NM) 

 SG-02 = 581.93 (but not used to generate contour) 

 SG-03 = 581.65 (but not used to generate contour) 

 SG-04R = 581.56 (but not used to generate contour) 

 SG-05 = NM 

 SG-06 = NM 

 STW-01 = 580.20 (no contour changes were needed when adding this measurement to the map) 

 STW-02 = 580.12 (adding this measurement it is noted that the contour line for 580.25 is now around 

MW-07 on the eastern side) 

 STW-03 = 580.24 (adding this measurement it is noted that the 580.50 and 580.25 lines along the Grand 

River’s edge shifted slightly) 

With the edits noted above there are resulting minor shifts for the contour lines, but this does not alter the general 

presentation of groundwater flow. 
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Figure 6 – MW-01R is missing the groundwater elevation (582.09).  The stilling wells are not identified on the 

map, however, no changes to the contour map are required since they were evaluated when drawing the contour 

lines.  The elevations from Table 2 are provided below. 

 STW-01 = 580.53 

 STW-02 = 580.17 

 STW-03 = 580.29 

Golder has provided updated figures for the previously submitted quarterly reports and annual report and the 

complete revised reports are attached. 

Comment 4 - On the November 23, 2021 map some of the stilling wells, staff gauges and piezometers 

have measurements of 0.00, I assume this is meant to indicate it was not measured, and doesn’t actually 

mean 0.00 was recorded at this location? Please clarify. 

Response: 

The 0.00 notation is a default for AutoCAD when there is no measurement added to the AutoCAD surface file, 

however this did not affect the contouring.  Suggested edits are identified above in the response to comment 3. 

 

We trust that this additional information addresses the comments provided by EGLE on February 16, 2022.  

Please contact the City of Grand Haven team if you have further questions. 

 

Sincerely, 

Golder Associates Inc. 

                                  

Carolyn Powrozek, C.P.G. Tiffany Johnson, P.E. 

Lead Consultant Director 

 

 
CC: Lara Zawaideh, P.E. – HDR, Inc. 

Molly Reeves, C.P.G. – HDR, Inc. 
Derek Gajdos – City of Grand Haven 
Erik Booth, P.E. - GHBLP 
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Attachments: Revised Fourth Quarter 2021 Monitoring Report, Former JB Sims Generating Station, Unit 3 A&B 
Impoundments (revision dated March 8, 2022) 
 
Revised Fourth Quarter 2021 Monitoring Report, Former JB Sims Generating Station, Inactive 1/2 
Impoundment (revision dated March 8, 2022) 
 
Revised 2021 Annual Groundwater Monitoring & Corrective Action Report, Former JB Sims 
Generating Station (revision dated March 8, 2022)

 

 
https://golderassociates.sharepoint.com/sites/149932/project files/7 correspondence/response to egle - 2021 gw reports 3-8-22.docx 

 



Kent Walters Project No.  GL21461064

Geologist March 8, 2022

 

 

  

APPENDIX A 

Revised Fourth Quarter 2021 
Monitoring Report, Former JB Sims 

Generating Station, Unit 3 A&B 
Impoundments 

 
 
 



REPORT 

Fourth Quarter 2021 Monitoring Report 
Former JB Sims Generating Station 
Unit 3 A&B Impoundments 

Submitted to: 

Grand Haven Board of Light and Power 
1700 Eaton Drive 
Grand Haven, Michigan 

Submitted by: 

Golder Associates Inc. 
27200 Haggerty Road, Suite B-12 Farmington Hills, Michigan, USA  48331-5719   

+1 248 295-0135

21461064

January 25, 2022 (Revised March 8, 2022) 



January 25, 2022 21461064

i 

Distribution List 

Grand Haven Board of Light and Power 

Michigan Department of Environment, Great Lakes, and Energy 



January 25, 2022 21461064

ii 

Table of Contents 

1.0 INTRODUCTION ............................................................................................................................................. 1 

1.1 Site Description and Background ......................................................................................................... 1 

1.2 Geologic and Hydrogeologic Setting .................................................................................................... 2 

1.3 Groundwater Monitoring Well Network ................................................................................................ 2 

2.0 GROUNDWATER MONITORING ACTIVITIES .............................................................................................. 3 

2.1 Sample Methodology and Analysis ...................................................................................................... 3 

2.2 Groundwater Elevation Measurements ................................................................................................ 3 

2.3 Groundwater Gradient and Flow Velocity ............................................................................................ 4 

2.4 Groundwater Sampling ........................................................................................................................ 5 

2.5 Laboratory Analyses ............................................................................................................................ 5 

3.0 ANALYTICAL RESULTS AND STATISTICAL ANALYSES .......................................................................... 5 

3.1 Statistical Methodology ........................................................................................................................ 6 

3.1.1 Detection Monitoring ....................................................................................................................... 6 

3.1.2 Assessment Monitoring ................................................................................................................... 7 

3.2 Statistical Analysis Results .................................................................................................................. 9 

3.2.1 Data Screening ............................................................................................................................... 9 

3.2.2 Detection Monitoring Statistical Results ....................................................................................... 10 

3.2.3 Assessment Monitoring Statistical Results ................................................................................... 10 

4.0 CONCLUSIONS ............................................................................................................................................ 11 

5.0 REFERENCES .............................................................................................................................................. 12 

No table of figures entries found. 

No table of figures entries found. 

No table of figures entries found. 



January 25, 2022 21461064

iii 

TABLES 
TABLE 1 
Summary of Locations 

TABLE 2 
Groundwater Elevation Summary 

TABLE 3 
Analytical Results Summary 

FIGURES 
FIGURE 1 
Site Location Map 

FIGURE 2 
Site Plan 

FIGURE 3 
Groundwater Contour Map – October 1, 2021 

FIGURE 4 
Groundwater Contour Map – October 25, 2021 (Fourth Quarter Monitoring Event) 

FIGURE 5 
Groundwater Contour Map – November 23, 2021 

FIGURE 6 
Groundwater Contour Map – December 17, 2021 

APPENDICES 
APPENDIX A 
Statistical Summary 

APPENDIX B 
Laboratory Reports and Field Forms 



January 25, 2022 21461064

1 

1.0 INTRODUCTION 
Grand Haven Board of Light and Power (GHBLP) began groundwater monitoring at the former JB Sims 
Generating Station (JB Sims, Site) in 2017 with the implementation of United States Environmental Protection 
Agency (USEPA) coal combustion residual (CCR) rule (40 Code of Federal Regulations [CFR] 257 Subpart D; 
published in 80 FR 21302-21501, April 17, 2015) for CCR Units.   

On December 28, 2018, the State of Michigan enacted Public Act No. 640 of 2018 (PA 640) to amend the Natural 
Resources and Environmental Protection Act, also known as Part 115 of PA 451 of 1994, as amended (Michigan 
Part 115 Solid Waste Rules, Part 115 amendment). 

The CCR units at JB Sims as defined by the Federal CCR Rule includes: 

 Inactive Units 1/2 surface impoundment (Inactive 1/2 Impoundment) 
 Unlined surface impoundment
 Ceased receiving CCR materials in 2012
 Monitored following the Federal CCR Rule, not included in this monitoring report

 Former Unit 3A and 3B surface impoundments (Former 3A/B Impoundments) 
 Two engineered and clay lined surface impoundments
 Ceased receiving CCR material in July 2020
 CCR material was removed from within the surface impoundments in 2020
 Monitored following the Federal CCR Rule and PA 640 Part 115 amendment
 Quarterly interim statistical evaluation included in this monitoring report in accordance with PA 640 Part

115 amendment

In accordance with PA 640 Part 115 amendment, this Fourth Quarter 2021 Monitoring Report has been prepared 
to document groundwater monitoring activities conducted for only the former 3A/B Impoundments at JB Sims, the 
groundwater monitoring activities for the Inactive 1/2 Impoundment is included in a separate report submittal.  
Further discussions regarding the monitoring well networks for both inactive 1/2 Impoundment and former 3A/B 
impoundments is ongoing.  Specifically, piezometers and stilling wells were recently installed and a Field 
Summary Report with recommendations for background groundwater data is forth coming.  As such, statistical 
analysis results may change significantly based on a revised monitoring well network. 

As described above, the detection monitoring well network is currently being evaluated, alternate/additional 
background monitoring wells are being considered, and statistical results are expected to change.   Therefore, the 
purpose of this report is to comply with Rule 907(11) and Rule 908(6) and monitoring well MW-07 was used as an 
interim background well until a better understanding of the groundwater flow can be established. 

1.1 Site Description and Background 
The Site is located on the southwestern portion of Harbor Island in Grand Haven, Michigan, and is operated by 
GHBLP.  JB Sims is situated on west end of Harbor Island with the Grand River and South Channel of the Grand 
River surrounding the island, which flows westerly toward Lake Michigan, approximately one mile west of the Site.  
Figure 1, Site Location Map, depicts the location of the Site relative to the surrounding area. 

The Site is a former coal-fired power generation facility which ceased operations in February 2020.  The inactive 
1/2 Impoundment ceased receiving CCR materials in 2012.  The coal-fired power generation facility ceased 
operations in February 2020 and ceased accepting CCR materials in the now former 3A/B Impoundments in July 
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2020.  Figure 2, Site Plan depicts the general configuration of the former and inactive CCR surface impoundments 
and site monitoring wells. 

1.2 Geologic and Hydrogeologic Setting 
As described in the Groundwater Monitoring System Certification (ERM, 2017), the Site 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 former 3A/B Impoundments were engineered clay lined aboveground CCR units built over ash used as 
structural fill from Units 1 & 2.  The unlined Units 1 & 2 impoundment were formed from sluicing ash to low lying 
areas on the Site in the 1960’s and part of the 1970’s.  The Site was also previously used as the city dump.  
Materials documented from the former dump consist of a layer of mixed debris which includes glass, wood, 
plastic, ceramic, concrete, hides, brick and metal within a matrix of dark-grey to black, fine grained sand.   The 
extent of the historic trash dump is detailed in Coal Ash Delineation Sampling Results, Grand Haven Board of 
Light & Power, Grand Haven, Michigan (ERM, 2016). 

Portions of Harbor Island were developed by creating land with the use of unconsolidated fill, beneficial use of 
historical ash fill, and solid waste.  Specifically, borings consist of a mixture of unconsolidated fine sand fill with 
intervals of silt and sand, historical ash fill, and municipal solid waste within the first 20 feet below ground surface 
(bgs).  The fine sand fill was underlain by silt and clay to the bottom of each boring.  The silt and clay represent 
the confining unit beneath the CCR units. 

Groundwater was encountered between 5 and 15 feet bgs within the unconsolidated fill material, which consists of 
fine sand, ash, and municipal solid waste, located above a silt and clay unit.  As described in the Groundwater 
Monitoring System Certification (ERM, 2017), 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.  Golder conducted site 
aquifer performance testing in September of 2021.  The results of the aquifer performance testing provide 
additional data for updating the hydraulic conductivity.  The recently calculated hydraulic conductivity for the Site 
is an average range of 0.19 feet per day to 242 feet per day.  This wide range of variability is the result of the 
varying fill materials that form Harbor Island.  In addition, a calculated hydraulic conductivity for the piezometers 
located on the eastern side of the wetland is an average 8.34 feet per day.  A field summary report including the 
aquifer performance testing will be submitted under separate cover and is forth coming. 

1.3 Groundwater Monitoring Well Network 
The original monitoring well network was developed in 2017 for the former 3A/B Impoundments, which consisted 
of 4 monitoring wells [1 upgradient (MW-01R) and 3 downgradient monitoring wells (MW-02, MW-03, and MW-
04)].  It was later determined that in accordance with the Federal CCR Rule, Inactive 1/2 Impoundment is subject 
to the groundwater monitoring and corrective action requirements and four additional monitoring wells were 
installed (MW-05 through MW-08).  Based on correspondence with EGLE, two additional monitoring wells were 
installed in 2019 (MW-09 and MW-10).  As a result, two groundwater monitoring networks are installed to monitor 
groundwater passing the CCR unit boundary of the inactive and former surface impoundments within the 
uppermost aquifer.  The current groundwater monitoring well networks for the former 3A/B Impoundments as well 
as the inactive 1/2 Impoundment is included on Table 1, Summary of Locations.  Only the groundwater monitoring 
well network for the former 3A/B Impoundments is discussed within this report. 



January 25, 2022 21461064

3 

The current groundwater monitoring well network for the former 3A/B impoundments includes the following 
monitoring wells: 

 Interim background well:  MW-07 
 MW-07 is currently identified as outside the flow path of the Unit 3 impoundments.  However, with the

revised Inactive 1/2 Impoundment boundary agreed to by EPA/EGLE/GHBLP/Golder in January 2021,
monitoring well MW-07 may be influenced by the Inactive 1/2 Impoundment.  As such EGLE has
indicated that this well cannot be utilized as background for statistical evaluation of Unit 3.  Since EPA
agreed that this well can be used to evaluate data from the Unit 3 monitoring system, it remains as the
interim background well for statistical evaluations.

 Statistical analyses presented in this report utilize data from MW-07 as the interim background data set
for interwell comparisons until the groundwater flow is further refined and additional/alternate background
monitoring wells are established.

 An additional 22 site piezometers were installed at the site in August/September 2021 based on the
workplan approved by EGLE and EPA on June 22, 2021.  Additional piezometers are expected to
provide sufficient data to establish a site wide flow direction that will allow for EGLE to approve an
alternate detection monitoring well network.

 Detection Monitoring Wells: MW-01R, MW-02, MW-03, and MW-04 
 Assessment Monitoring Well:  MW-09 

 Additional assessment monitoring wells may be added to the corrective action monitoring program but
cannot be established until a detection monitoring well network is defined and statistical analyses
completed.

Figure 2 depicts the current monitoring well network for the former 3A/B Impoundments as well as the network 
wells for the inactive Units 1 & 2 impoundment and additional site piezometers and stilling wells.   

2.0 GROUNDWATER MONITORING ACTIVITIES 
In accordance with PA 640 Part 115 amendment, the following describes the monitoring-related activities 
performed during the fourth quarter 2021 monitoring period and presents the status of the monitoring program.  
Samples were collected from each monitoring well in the current groundwater monitoring network for the former 
3A/B impoundments. 

As described in Part 115 Rule 907 (11), the data collected from each monitoring well must be submitted to EGLE 
within 30 days of the end of the calendar quarter in which sampling and analysis was conducted.  As stated in the 
introduction, the statistical analysis provided in this report (as Appendix A – Statistical Summary) should be 
considered preliminary as the monitoring network in under evaluation. 

2.1 Sample Methodology and Analysis 
Groundwater analytical data, field sampling forms, and chain of custody records from this fourth quarter 2021 
monitoring event are presented in Appendix B, Laboratory Reports and Field Forms.  Although the laboratory 
report includes the analytical results for both the Inactive 1/2 Impoundment and the Former 3A/B Impoundments, 
only the results for monitoring wells associated with the Former 3A/B Impoundments were statistically evaluated 
(MW-1R, MW-2, MW-3, MW-4, MW-7, and MW-9) as part of this Fourth Quarter 2021 Monitoring Report. 

2.2 Groundwater Elevation Measurements 
Prior to sampling, groundwater elevations were recorded October 25, 2021 from each monitoring well and select 
piezometers.  Trace misplaced the field forms for the water level measurements from PZ-11, PZ-12, PZ-21, PZ-
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22, PZ-29, and PZ-30, all staff gauges and all stilling wells.  As a result, these elevations are notably absent from 
the groundwater contour map for October 25, 2021.  Three additional gauging events were conducted during the 
fourth quarter monitoring period on October 1, 2021, November 23, 2021, and December 17, 2021. 

During the three additional gauging events water levels were only collected from two or three of the six staff 
gauges.  Lack of measurements from the staff gauges were due to damaged staff gauge (SG-03, SG-05, and SG-
06) or water level below the staff gauge (SG-01).  With the recent installation of piezometers and stilling wells,
measurements from staff gauges were evaluated and deemed inappropriate for use in generating groundwater
contour maps given the level of uncertainty in the data with recent documentation of influence from freeze and
thaw conditions, damaged staff gauges, and water level fluctuation near the staff gauge.

Groundwater elevations for each of water level events for the fourth quarter 2021 monitoring period are 
summarized in Table 2, Groundwater Elevation Summary.  The elevation data were used to develop 
potentiometric surface elevation contour maps (Figure 3, Groundwater Contour Map, October 1, 2021, Figure 4, 
Groundwater Contour Map, October 25, 2021(Fourth Quarter Monitoring Event), Figure 5, Groundwater Contour 
Map, November 23, 2021, and Figure 6, Groundwater Contour Map, December 17, 2021). 

Groundwater flow across the island is influenced by the elevation of the Grand River and the south channel.  
Localized flow is radially inward when river levels are high and radially outward when river level are low.  
Localized flow direction and gradients across the Site property are also influenced by precipitation and surface 
infiltration, particularly in wetland areas.  The fill material that has historically been placed on the island is variable 
across the site in both thickness and permeability resulting in variably infiltration rates from precipitation.  As a 
result, the surface water feature within the boundary of the inactive 1/2 Impoundment will have a faster infiltration 
rate than other areas of the island causing a mounding effect.  In the area surrounding the inactive 1/2 
Impoundment, the groundwater flow direction shifts from a radial outward to radial inward depending on 
precipitation.  Overall, the regional general direction of groundwater flow across the Harbor Island is west to 
southwest towards Lake Michigan. 

2.3 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 as provided in the Groundwater Monitoring System 
Certification (ERM, 2017).  Based on the information provided by ERM, hydraulic conductivity ranges from 27 to 
53 feet per day with an assumed effective porosity of 30 percent. As described above, the recently calculated 
hydraulic conductivity for the Site is an average range of 0.19 feet per day to 242 feet per day and is highly 
dependent on the fill materials at each location.  This wide range of variability is the result of the varying fill 
materials that form Harbor Island.  In addition, a calculated hydraulic conductivity for the piezometers located on 
the eastern side of the wetland is an average 8.34 feet per day.   

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

Specifically, 
V = Groundwater flow velocity   
K = Average Permeability of the aquifer 
i = Horizontal hydraulic gradient   
Ne = Effective porosity  

Using this equation, groundwater flow velocities were calculated for the site from three well pairs (MW-01R/MW-
03, MW-01R/PZ-13, and MW-01R/PZ-18).  Groundwater flow velocity at the site ranges from 0.3 to 1,200 feet per 

en
iKV ∗=
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year around the mounding observed around the substation.  In addition, groundwater flow velocities were 
calculated from three well pairs (PZ-12/PZ-27, PZ-27/PZ-25, and PZ-27/PZ-26) on the eastside of the wetland.  
Groundwater flow velocity at the site ranges from 0.01 to 7 feet per year on the eastside of the wetland. 

The calculated flow velocities are best estimates based on field data and default data for soils, and therefore, 
these velocities should not be taken as absolute values, but rather as estimated values that may vary with future 
data collected at the site.  The field summary report will include the detailed aquifer performance testing.  An 
updated Hydrogeologic Monitoring Plan (HMP) and Groundwater Monitoring System Certification will be 
submitted following the collection of background groundwater quality data from the proposed detection monitoring 
locations. 

2.4 Groundwater Sampling 
Groundwater samples were collected in accordance with the PA 640 Part 115 amendment.  Monitoring wells were 
purged and sampled using a peristaltic pump following low-flow sampling procedures.  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 stabilization.  Groundwater samples were collected when the 
following general stabilization criteria were met:   

 0.2 standard units for pH 
 5% for specific conductance 
 0.2 milligrams per liter (mg/L) or 10% for DO > 0.5 mg/L (whichever is greater) 
 Turbidity measurements less than 5 Nephelometric Turbidity Units (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 B. 

2.5 Laboratory Analyses 
Groundwater samples collected for each monitoring well included both detection and assessment monitoring 
constituents pursuant to the PA 640 Part 115 amendment.  Laboratory analyses were performed by Trace in 
Muskegon, Michigan with the radium laboratory analysis subcontracted to Eurofins, Eaton Analytical (Eurofins) in 
South Bend, Indiana.  Analytical methods used for groundwater sample analysis are listed on the analytical 
laboratory reports included in Appendix B. 

3.0 ANALYTICAL RESULTS AND STATISTICAL ANALYSES 
Statistical analysis of detection and assessment monitoring constituents was performed on samples collected 
from the current groundwater monitoring network pursuant to the PA 640 Part 115 Amendment and following the 
appropriate certified statistical methodology.   

As described in Part 115 Rule 908 (6), statistical analysis at each monitoring well must be completed and 
submitted to EGLE within 30 days of the end of the calendar quarter in which sampling and analysis was 
conducted.  As stated in the Introduction, this statistical analysis is a preliminary evaluation since a revised 
detection monitoring well network is still being established.  A separate field summary report with a list of 
proposed new detection monitoring locations as well as a proposed sampling frequency for background 
groundwater quality data collection is forth coming. 
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The statistical methodology used for the Site was developed in accordance with the PA 640 Part 115 Amendment 
using methods presented in Statistical Analysis of Groundwater Data at RCRA Facilities, Unified Guidance, March 
2009, EPA 530/R-09-007 (USEPA, 2009).       

3.1 Statistical Methodology 
The SanitasTM groundwater statistical software was used to perform the statistical analyses on detection and 
assessment monitoring constituents during the fourth quarter 2021 monitoring period.  SanitasTM is a decision 
support software package that incorporates the statistical tests required of Subtitle C and D facilities by USEPA 
regulations.     

The following table provides a summary of the statistical methodology used for the former 3A/B impoundments 
groundwater monitoring. 

STATISTICAL METHODOLOGY SUMMARY 

Former 3A/B 
Impoundments 

Monitoring 
Well Network 

Background Wells MW-07 (interim background location) 

Detection Monitoring Wells MW-01R, MW-02, MW-03, and MW-04 (pending further 
evaluation) 

Assessment Monitoring Wells MW-09 (pending further evaluation) 

CCR 
Monitoring 

Constituents 

Detection Monitoring 
(PA 640 Sec. 11511a(3)(c)) 

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

Assessment Monitoring 
(PA 640 Sec. 11519b(2) plus above listed 
Detection Monitoring) 

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

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 

Confidence Intervals Used in Assessment and Corrective Action monitoring. 

No Statistical Testing Statistical testing is not required for constituents with 
100% non-detects. 

Statistical 
Methodology - 
continued 

Verification Resample Plan 
(Optional) 

1-of-2 with minimum of 8 samples per well for interwell
testing.
 Initial statistical exceedance warrants independent

resampling within 90 days.
 If resample passes, well/constituents is not a

confirmed SSI. 
 If resample exceeds, well/constituents has a confirmed

SSI.
If no resample is collected, the original result is deem 
verified. 

3.1.1 Detection Monitoring 
Groundwater quality data was evaluated through use of interwell prediction limits for detection monitoring 
constituents. The Interwell Prediction Limit Plots are presented in Appendix A-1, Interwell Prediction Limits and 
Tolerance Limit Plots.  Using these methods, upgradient well data was pooled to establish a background 



January 25, 2022 21461064

7 

statistical limit.  Data are compared to the statistical limit to determine whether any concentrations exceed 
background levels. The selected statistical methodology uses an optional 1-of-2 verification resample plan. When 
an initial statistically significant increase (SSI) or questionable result occurs, a second sample may be collected to 
verify the initial result or determine if the result was an outlier.  

If resampling is performed and the initial finding is not verified by resampling, the resampled value will replace the 
initial finding. When the resample confirms the initial finding, both values remain in the database and an SSI is 
declared. 

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

 Statistical analyses are not performed on analytes containing 100% non-detects (USEPA 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 practical 
quantitation limit (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. 

3.1.2 Assessment Monitoring 
Following the above statistical methodology, groundwater protection standards (GWPS) have been established 
for statistical comparison of assessment monitoring constituents.  Parametric tolerance limits were used to 
calculate background limits from pooled upgradient well data for assessment monitoring constituents with a target 
of 95% confidence and 95% coverage to determine the site-specific background level.  The interwell tolerance 
limit plots are presented in Appendix A-1.  The confidence and coverage levels for nonparametric tolerance limits 
are dependent upon the number of background samples. These limits were used to identify the GWPS 
established under Rule 441(9). 

As described in Rule 441, the GWPS is: 

 The lower of the following 
 The maximum contaminant level (MCL) established under 40 CFR § 141.62 and § 141.66 of this title;
 Where an MCL has not been established, background concentration for the constituent established in

accordance with 40 CFR § 257.91; or a rule specified limit (RSL) identified for Cobalt, Lead, Lithium, or
Molybdenum;

 Applicable Michigan Part 201 Generic Cleanup Criteria and Screening Levels
− Ground Surface Water Interface (GSI) criteria is applicable
− Drinking Water Criteria (residential and non-residential criteria) may not be an applicable criterion.  It

is Golder’s opinion that since drinking water wells will not be installed at the site nor on the Island
since there is known impacts on Harbor Island that the DWC does not apply.  Plus, the City of Grand
Haven has a city ordinance preventing drinking water wells on properties with historical impacts.  In
addition, GHBLP is considering filing a restrictive covenant for the property to further prevent the
installation of drinking water wells on the property.

 Indoor Air Criteria, Ambient Air Criteria, Direct Contact Criteria, and Soil Saturation Concentration
Screening Levels (Csat) is not applicable since GSI is more strict
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 Background level for constituents where the background concentration is higher than the MCL, RSL, or 
Michigan Part 201 screening levels. 

Following the above rule requirements, GWPS have been established for statistical comparison of assessment 
monitoring constituents.  Site-Specific GWPS summarizes the background limit established at each monitoring 
well and the GWPS used for statistical comparison.  

Interim Site-Specific Groundwater Protection Standards 

Analyte Units [1] 
Screening Levels [2] 

Interim GWPS 
RSL MCL Michigan 

Part 201 GSI 
Interim Site-Specific 

Background 

Part 115 Detection Monitoring Constituents (PA 640 Sec. 11511a(3)(c)) 

Boron[3] mg/L N/R N/R 7.2 16 16 

Calcium[3] mg/L N/R N/R N/R 200 200 

Chloride[3] mg/L N/R N/R 150 15 150 

Fluoride[4] mg/L N/R 4 2.67 0.2254 2.67 

pH[3] S.U. N/R N/R 6.5-9.0 5.9-8.6 6.5-9.0 

Iron[3] mg/L N/R N/R N/R 25.01 25.01 

Sulfate[3] mg/L N/R N/R 370 84.74 370 

Total Dissolved Solids[3] mg/L N/R N/R 500 867 867 

Part 115 Assessment Monitoring Constituents (PA 640 Sec. 11519b(2) plus Detection Monitoring Constituents) 

Antimony mg/L N/R 0.006 0.13 0.0016 0.006 

Arsenic mg/L N/R 0.01 0.01 0.0048 0.01 

Barium[4] mg/L N/R 2 1.2 0.52 1.2 

Beryllium mg/L N/R 0.004 0.031 0.002 0.004 

Cadmium[4] mg/L N/R 0.005 0.0025 0.0006 0.0025 

Chromium[4] mg/L N/R 0.1 0.011 0.0028 0.01 

Cobalt mg/L 0.006 N/R 0.1 0.001 0.006 

Copper[3][5] mg/L N/R 1.3 0.020 0.0040 0.02 

Fluoride[4] mg/L N/R 4 2.67 0.2254 2.67 

Lead  mg/L 0.015 N/R 0.014 0.0029 0.014 

Lithium mg/L 0.04 N/R 0.44 0.059 0.059 

Mercury mg/L N/R 0.002 0.0000013 0.00014 0.00014 

Molybdenum mg/L 0.1 N/R 3.2 0.007 0.1 

Nickel[3][5] mg/L N/R N/R 0.11 0.0022 0.11 

Radium (226 + 228) pCi/L N/R 5 N/R 2.12 5 

Selenium[4] mg/L N/R 0.05 0.005 0.002 0.005 

Silver[3][5] mg/L N/R 0.1 0.00006 0.001 0.001 

Thallium mg/L N/R 0.002 0.0037 0.001 0.002 
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Interim Site-Specific Groundwater Protection Standards 

Analyte Units [1] 
Screening Levels [2] 

Interim GWPS 
RSL MCL Michigan 

Part 201 GSI 
Interim Site-Specific 

Background 

Vanadium[3] mg/L N/R N/R 0.027 0.00089 0.027 

Zinc[3][5] mg/L N/R 5.0 0.27 0.021 0.27 
Notes:  
[1] – Units for each constituent: mg/L = milligram per liter, S.U. = standard units, pCi/L = picocuries per liter
[2] – N/R = no reported screening level. 
[3] – State of Michigan only, not part of the Federal CCR Rule. 
[4] – State of Michigan criteria is stricter than the applicable criteria for the Federal CCR Rule. 
[5] – insufficient number of observations available for calculating site specific background using interwell tolerance limits, therefore interwell prediction limits is 
used. 

Using the calculated GWPS as identified above, confidence intervals were then constructed on downgradient 
wells for each of the detection and assessment monitoring constituents. Only when the entire confidence interval 
is above a GWPS is the well/constituent pair considered to exceed its respective standard and a statistically 
significant level (SSL) is declared. 

3.2 Statistical Analysis Results 
Analytical data from the fourth quarter 2021 monitoring event were statistically analyzed in accordance with the 
Statistical Analysis Plan (Golder, 2017).  Verification resampling to confirm initial SSIs was not performed; 
therefore, the one (1) initial statistical exceedance from total dissolved solids at monitoring well MW-04 is 
considered an SSI. 

3.2.1 Data Screening 
The initial step in the statistical evaluation is identifying potential outliers, trends, and seasonality with the 
analytical data.  A summary of the analytical data is provided on Table 3, Analytical Results Summary.  There 
were no outliers identified for the fourth quarter 2021 analytical data. 

In addition, Mann-Kendall/Sen’s Slope trend tests were performed for the monitoring wells.  The significant trend 
plots for the constituents for the downgradient monitoring wells is presented in Appendix A-2, Trend Plots and 
Summary.  Only statistically significant positive trends are considered problematic; statistically significant negative 
trends generally are interpreted to indicate improving groundwater quality.  Of the significant trends noted during 
the fourth quarter 2021 monitoring period, the majority were significant decreasing or negative trends while four 
(4) were significant increasing or positive trends.  A summary of the four (4) significant positive trends for the
monitoring wells is included below.

 Calcium in MW-02 
 Chromium in MW-03 
 Combined Radium in MW-03 and MW-07  

Based on review of the trend plots presented in Appendix A-2, the identified trends noted above are the result of 
geochemical variability in the subsurface likely influenced by historical ash and waste fill on the island coupled 
with varying groundwater elevations and flow directions influence by site recharge and elevations of the Grand 
River.  Additionally, laboratory variability and changes to geochemical variability following the installation of the 
well can account for the some of the trends noted when including all the monitoring well data to evaluate overall 
trends.  Thus, no data correction is necessary at this time, and the data, as reported, are useable for further 
statistical evaluation. 
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3.2.2 Detection Monitoring Statistical Results 
Analytical data from the fourth quarter 2021 monitoring event for the former 3A/B impoundment detection 
monitoring constituents have been statistically analyzed in accordance with the site’s Statistical Analysis Plan. 

The interwell prediction limit plots for detection monitoring constituents are presented in Appendix A-1.  Review of 
the Sanitas™ results indicates that the following SSIs were identified during the fourth quarter 2021 monitoring 
event: 

Inter-Well Prediction Limit Statistically Significant Increase Summary 
Detection Monitoring Constituents Former 3A/B Impoundments Network 

Boron MW-01R and MW-02 

Calcium MW-01R, MW-03, and MW-04 

Chloride MW-01R, MW-02, MW-03, and MW-04 

Fluoride MW-01R and MW-02 

Iron No SSIs observed 

pH No SSIs observed 

Sulfate MW-01R and MW-04 

Total Dissolved Solids MW-01R, MW-02, MW-03, and MW-04 

Based on the SSIs identified at the site, assessment monitoring was originally initiated on April 9, 2018.   

3.2.3 Assessment Monitoring Statistical Results 
Review of the statistical results for the fourth quarter 2021 monitoring event indicates that SSLs were identified for 
assessment monitoring constituents using confidence intervals.  The confidence intervals using the site specific 
GWPS are presented in Appendix A-3, Confidence Intervals.  A summary of the SSLs is provided below. 

Confidence Interval Exceedance Summary 

Assessment Monitoring Constituents Former 3A/B Impoundments Network 

Part 115 Detection Monitoring Constituents (PA 640 Sec. 11511a(3)(c)) 

Boron MW-01R and MW-02 

Calcium MW-03, MW-04, and MW-09 

Chloride MW-01R, MW-03, and MW-04 

Sulfate MW-01R, MW-03, and MW-04 

Total Dissolved Solids MW-01R, MW-02, MW-03, and MW-04 

Part 115 Assessment Monitoring Constituents (PA 640 Sec. 11519b(2)) 

Fluoride MW-01R and MW-02 

Lithium MW-01R, MW-02, and MW-09 

In response to the SSLs identified for Unit 3A/B, assessment of corrective measures (ACM) was initiated on 
February 8, 2019.  Since that time, an alternate source demonstration (ASD) has been prepared that addresses 
the groundwater impacts (Golder, 2020b).  That ASD concluded that the source of elevated constituents in 
groundwater was the result of the historical fill and waste placed on the island and not a release from the Unit 3 
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A/B impoundments.  The ASD has not been approved by EGLE and further evaluation of the groundwater 
monitoring well network and groundwater chemistry is ongoing.  Following determination and concurrence of the 
revised detection monitoring well network, GHBLP will re-evaluate the statistical analyses and either revisit the 
ASD or prepare an ACM following guidance provided in § 257 and PA 640. 

4.0 CONCLUSIONS 
The detection monitoring well network is currently being re-evaluated, alternate background monitoring wells are 
being considered, and statistical results are expected to change.  As stated previously, a field summary report 
with revised detection monitoring locations is forthcoming.  Following concurrence from EGLE, GHBLP will 
implement background groundwater quality data from the revised detection monitoring locations.  An updated 
HMP and Groundwater Monitoring System Certification is expected following review of the background 
groundwater quality data.  Therefore, the purpose of this report is to comply with Rule 907(11) and Rule 908(6) 
and monitoring well MW-07 was used as an interim background well until a better understanding of groundwater 
flow is determined. 

The preliminary statistical evaluations, using the interim background well location, of the groundwater monitoring 
data for the former 3A/B Impoundments identified SSIs of detection monitoring constituents above prediction limits 
and SSLs of assessment monitoring constituents above the GWPS.   

The following SSLs were identified above the GWPS during the fourth quarter monitoring event. 

 Boron (preliminary GWPS of 16 mg/L) 
 MW-01R (CI range 140-190 mg/L)
 MW-02 (CI range 99-138 mg/L)

 Calcium (preliminary GWPS of 200 mg/L) 
 MW-03 (CI range 540-620 mg/L)
 MW-04 (CI range 421-463 mg/L)
 MW-09 (CI range 228-258 mg/L)

 Chloride (preliminary GWPS of 150 mg/L) 
 MW-01R (CI range 251-264 mg/L)
 MW-03 (CI range 360-454 mg/L)
 MW-04 (CI range 241-314 mg/L)

 Fluoride (preliminary GWPS of 2.67 mg/L) 
 MW-01R (CI range 20-26 mg/L)
 MW-02 (CI range 10-13 mg/L)

 Lithium (preliminary GWPS of 0.059 mg/L) 
 MW-01R (CI range 2.4-3.1 mg/L)
 MW-02 (CI range 1.2-1.5 mg/L)
 MW-09 (CI range 0.16-0.26 mg/L)

 Sulfate (preliminary GWPS of 370 mg/L) 
 MW-01R (CI range 528-761 mg/L)
 MW-03 (CI range 486-972 mg/L)
 MW-04 (CI range 639-802 mg/L)

 TDS (preliminary GWPS of 867 mg/L)  
 MW-01R (CI range 3,200-3,500 mg/L)
 MW-02 (CI range 1,900-2,400 mg/L)
 MW-03 (CI range 2,800-3,500 mg/L)
 MW-04 (CI range 1,900-2,400 mg/L)

There is evidence of other potential sources for the groundwater impacts observed in groundwater monitoring 
wells in the former 3A/B impoundments groundwater monitoring network, including: 

 Historical ash documented to be placed beneath the former 3A/B impoundments 
 Historical ash placed as beneficial fill outside the boundary of the Inactive 1/2 Impoundment 
 Historical waste placement at the JB Sims site 
 Unlined inactive Units 1/2 impoundment located upgradient of the former 3A/B impoundments 

The Site has submitted an ASD (Golder, 2020b) for the former 3A/B Impoundments groundwater monitoring data, 
which has not been approved by EGLE.  As a result, further evaluation of the groundwater monitoring well 
network and groundwater chemistry is ongoing.  These other potential sources currently exist on the JB Sims site 
and should be considered as likely influences on the groundwater quality at the site.  The Site will remain in 
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assessment monitoring until the groundwater quality has returned to background conditions or is below GWPS at 
each of the detection monitoring wells. 

GHBLP is working with USEPA and EGLE to further evaluate the groundwater monitoring well networks at JB 
Sims.  A field summary report with revised detection monitoring locations is forthcoming.  GHBLP anticipates 
submitting a proposed expanded groundwater monitoring network in 2022.  GHBLP will continue to address the 
groundwater impacts at JB Sims following the requirements of the PA 640 Part 115 amendment.  
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Inactive 1/2 
Impoundment

Former 3 A/B 
Impoundments Northing Easting

MW-01R Detection Detection 578101.30 12624432.00 5/1/2020 585.73 588.45 10.00 5-10

MW-02 Assessment Detection 578241.91 12624222.64 1/18/2017 592.67 595.64 23.37 15-20

MW-03 Assessment Detection 578125.03 12624180.40 1/18/2017 590.42 593.08 20.34 12-17

MW-04 Assessment Detection 578003.96 12624165.24 1/18/2017 588.66 591.49 18.00 10-15

MW-05 Detection Piezometer 577970.06 12624634.16 5/22/2018 585.31 587.67 11.50 4-9

MW-06 Detection Piezometer 578229.40 12624525.24 5/22/2018 588.22 590.40 16.55 9-14

MW-07 Detection Detection/Background 577585.75 12625513.56 5/22/2018 583.65 586.49 18.80 11-16

MW-08 Detection Piezometer 578261.14 12625341.26 5/22/2018 582.74 585.40 11.85 4-9

MW-09 Assessment Assessment 578241.35 12624185.62 8/12/2019 586.80 589.65 12.00 7-12

MW-10 Assessment Piezometer 578367.40 12624470.20 8/12/2019 583.71 586.73 10.00 5-10

PZ-11 578236.87 12624377.19 8/19/2021 592.46 595.27 15 (40) 10-15

PZ-12 577987.57 12624312.28 8/17/2021 584.94 588.03 8 (40) 3-8

PZ-13 577623.94 12624190.94 8/17/2021 583.23 586.08 9 (34) 4-9

PZ-14 577191.85 12624160.04 8/16/2021 583.46 586.39 8 (35) 3-8

PZ-15 577062.51 12624730.23 8/25/2021 589.32 592.38 20 (40) 15-20

PZ-16 577273.65 12625194.83 8/25/2021 582.18 584.87 8 (35) 3-8

PZ-17 577652.81 12624744.16 8/17/2021 584.03 587.02 8 (40) 3-8

PZ-18 577919.12 12624742.18 8/18/2021 584.12 587.22 8 (34) 3-8

PZ-19 577938.05 12624957.16 8/20/2021 583.06 585.86 8 (25) 3-8

PZ-20 577722.50 12625131.40 8/18/2021 582.43 585.74 8 (34) 3-8

PZ-21 577941.39 12625280.33 8/30/2021 NA 583.32 9 (30) 4-9 Located in standing water

PZ-22 578056.88 12625387.96 8/31/2021 NA 583.42 9 (22) 4-9 Located in standing water

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Total Well 
Depth 
(Total 
Boring 

Depth) (ft)

Screen 
Interval 

(ft)
Comments

Monitoring Wells

Piezometers

Current Groundwater Monitoring 
Networks

Location 
Identification

Coordinates
Date 

Installed

Ground 
Surface 

Elevation
(feet MSL)

Top of 
Casing 
(Staff 

Gauge) 
Elevation
(feet MSL)
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PZ-23 577627.71 12625841.35 8/25/2021 584.39 587.21 9 (25) 4-9

PZ-24 577884.70 12625979.33 8/24/2021 583.92 587.34 9 (30) 4-9

PZ-25 577703.65 12626240.18 8/24/2021 583.46 586.37 8 (30) 3-8

PZ-26 578114.39 12626145.22 8/23/2021 583.81 586.27 8 (30) 3-8

PZ-27 578303.89 12626551.81 8/23/2021 581.87 585.09 8 (40) 3-8

PZ-28 578314.93 12625722.71 8/23/2021 585.11 588.07 9 (29.5) 4-9

PZ-29 578138.08 12625241.56 8/30/2021 NA 583.49 9 (35) 4-9 Located in standing water

PZ-30 578196.17 12624990.23 8/19/2021 583.02 585.80 8 (34) 3-8

PZ-31 578307.16 12624752.70 9/1/2021 582.56 585.85 8 (27) 3-8

PZ-32 578348.32 12624980.14 8/30/2021 583.08 586.26 8 (40) 3-8

SG-01 578234.49 12624159.06 8/12/2019 NA 585.10 NA NA Located in standing water

SG-02 578287.85 12624784.61 8/12/2019 NA 583.43 NA NA Located in standing water

SG-03 578201.99 12624858.11 8/12/2019 NA 584.37 NA NA Located in standing water

SG-04R 577966.13 12624647.67 6/9/2020 NA 585.04 NA NA Located in standing water

SG-05 577717.81 12624888.51 8/12/2019 NA 584.83 NA NA Damaged in 2021

SG-06 578227.56 12625365.56 8/12/2019 NA 584.88 NA NA Damaged in 2021

STW-1 578433.87 12625522.16 9/3/2021 NA 583.03 NA NA Located in standing water

STW-2 577340.30 12625423.18 9/2/2021 NA 583.47 NA NA Located in standing water

STW-3 577771.11 12624083.74 9/3/2021 NA 591.17 NA NA Located in standing water

Notes:
MSL = mean sea level.

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Piezometers - continued

Staff Gauges

Stilling Wells

NA = Not available

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Inactive 1/2 
Impoundment

Former 3 A/B 
Impoundments Northing Easting

Total Well 
Depth 
(Total 
Boring 

Depth) (ft)

Screen 
Interval 

(ft)
Comments

Current Groundwater Monitoring 
Networks

Location 
Identification

Coordinates
Date 

Installed

Ground 
Surface 

Elevation
(feet MSL)

Top of 
Casing 
(Staff 

Gauge) 
Elevation
(feet MSL)
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Date Depth to 
Water (ft)

Groundwater 
Elevation Date Depth to 

Water (ft)
Groundwater 

Elevation

MW-01R 588.45 10/1/2021 7.01 581.44 10/25/2021 6.23 582.22

MW-02 595.64 10/1/2021 14.70 580.94 10/25/2021 14.71 580.93

MW-03 593.08 10/1/2021 12.07 581.01 10/25/2021 11.90 581.18

MW-04 591.49 10/1/2021 10.46 581.03 10/25/2021 10.22 581.27

MW-05 587.67 10/1/2021 6.54 581.13 10/25/2021 5.90 581.77

MW-06 590.40 10/1/2021 9.26 581.14 10/25/2021 8.50 581.90

MW-07 586.49 10/1/2021 5.43 581.06 10/25/2021 5.25 581.24

MW-08 585.40 10/1/2021 4.31 581.09 10/25/2021 4.04 581.36

MW-09 589.65 10/1/2021 8.58 581.07 10/25/2021 8.49 581.16

MW-10 586.73 10/1/2021 5.70 581.03 10/25/2021 5.32 581.41

PZ-11 595.27 10/1/2021 14.00 581.27 10/25/2021 NR NM

PZ-12 588.03 10/1/2021 6.83 581.20 10/25/2021 NR NM

PZ-13 586.08 10/1/2021 4.96 581.12 10/25/2021 4.60 581.48

PZ-14 586.39 10/1/2021 5.32 581.07 10/25/2021 4.70 581.69

PZ-15 592.38 10/1/2021 11.15 581.23 10/25/2021 10.84 581.54

PZ-16 584.87 10/1/2021 3.86 581.01 10/25/2021 3.67 581.20

PZ-17 587.02 10/1/2021 5.85 581.17 10/25/2021 5.42 581.60

PZ-18 587.22 10/1/2021 6.15 581.07 10/25/2021 5.62 581.60

PZ-19 585.86 10/1/2021 4.78 581.08 10/25/2021 4.53 581.33

PZ-20 585.74 10/1/2021 4.78 580.96 10/25/2021 4.53 581.21

PZ-21 583.32 10/1/2021 2.18 581.14 10/25/2021 NR NM

PZ-22 583.42 10/1/2021 2.35 581.07 10/25/2021 NR NM

PZ-23 587.21 10/1/2021 6.50 580.71 10/25/2021 5.76 581.45

PZ-24 587.34 10/1/2021 6.61 580.73 10/25/2021 6.13 581.21

PZ-25 586.37 10/1/2021 5.26 581.11 10/25/2021 5.00 581.37

PZ-26 586.27 10/1/2021 5.52 580.75 10/25/2021 4.60 581.67

PZ-27 585.09 10/1/2021 4.40 580.69 10/25/2021 3.24 581.85

PZ-28 588.07 10/1/2021 6.95 581.12 10/25/2021 6.70 581.37

PZ-29 583.49 10/1/2021 2.24 581.25 10/25/2021 NR NM

PZ-30 585.80 10/1/2021 5.02 580.78 10/25/2021 NR NM

PZ-31 585.85 10/1/2021 4.81 581.04 10/25/2021 4.10 581.75

PZ-32 586.26 10/1/2021 5.25 581.01 10/25/2021 4.95 581.31

SG-01 585.10 10/1/2021 NM NM 10/25/2021 NR NM

SG-02 583.43 10/1/2021 1.44 581.99 10/25/2021 NR NM

SG-03 584.37 10/1/2021 NM NM 10/25/2021 NR NM

SG-04R 585.04 10/1/2021 3.38 581.66 10/25/2021 NR NM

SG-05 584.83 10/1/2021 NM NM 10/25/2021 NR NM

SG-06 584.88 10/1/2021 NM NM 10/25/2021 NR NM

STW-1 583.03 10/1/2021 1.88 581.15 10/25/2021 NR NM

STW-2 583.47 10/1/2021 2.41 581.06 10/25/2021 NR NM

STW-3 591.17 10/1/2021 10.10 581.07 10/25/2021 NR NM

Notes:
MSL = mean sea level.

Monitoring Wells

Piezometers

Staff Gauges

Stilling Wells

NA = Not available

Location 
Identification

Top of Casing 
(Staff Gauge) 

Elevation
(feet MSL)

October 1, 2021 October 25, 2021



January 2022 TABLE 2.
GROUNDWATER ELEVATION SUMMARY

JB Sims Generating Station
Fourth Quarter 2021 Monitoring Report

21461064

Page 2 of 2

MW-01R 588.45

MW-02 595.64

MW-03 593.08

MW-04 591.49

MW-05 587.67

MW-06 590.40

MW-07 586.49

MW-08 585.40

MW-09 589.65

MW-10 586.73

PZ-11 595.27

PZ-12 588.03

PZ-13 586.08

PZ-14 586.39

PZ-15 592.38

PZ-16 584.87

PZ-17 587.02

PZ-18 587.22

PZ-19 585.86

PZ-20 585.74

PZ-21 583.32

PZ-22 583.42

PZ-23 587.21

PZ-24 587.34

PZ-25 586.37

PZ-26 586.27

PZ-27 585.09

PZ-28 588.07

PZ-29 583.49

PZ-30 585.80

PZ-31 585.85

PZ-32 586.26

SG-01 585.10

SG-02 583.43

SG-03 584.37

SG-04R 585.04

SG-05 584.83

SG-06 584.88

STW-1 583.03

STW-2 583.47

STW-3 591.17

Notes:
MSL = mean sea level.

Monitoring Wells

Piezometers

Staff Gauges

Stilling Wells

NA = Not available

Location 
Identification

Top of Casing 
(Staff Gauge) 

Elevation
(feet MSL) Date Depth to 

Water (ft)
Groundwater 

Elevation Date Depth to 
Water (ft)

Groundwater 
Elevation

11/23/2021 6.74 581.71 12/17/2021 6.36 582.09

11/23/2021 15.68 579.96 12/17/2021 15.88 579.76

11/23/2021 12.86 580.22 12/17/2021 12.61 580.47

11/23/2021 11.08 580.41 12/17/2021 10.82 580.67

11/23/2021 6.26 581.41 12/17/2021 6.28 581.39

11/23/2021 9.06 581.34 12/17/2021 8.86 581.54

11/23/2021 6.21 580.28 12/17/2021 6.02 580.47

11/23/2021 5.05 580.35 12/17/2021 4.94 580.46

11/23/2021 9.35 580.30 12/17/2021 9.09 580.56

11/23/2021 6.47 580.26 12/17/2021 6.21 580.52

11/23/2021 14.00 581.27 12/17/2021 13.75 581.52

11/23/2021 6.85 581.18 12/17/2021 6.28 581.75

11/23/2021 5.65 580.43 12/17/2021 5.45 580.63

11/23/2021 5.64 580.75 12/17/2021 5.40 580.99

11/23/2021 11.76 580.62 12/17/2021 11.58 580.80

11/23/2021 4.64 580.23 12/17/2021 4.48 580.39

11/23/2021 6.16 580.86 12/17/2021 6.00 581.02

11/23/2021 6.51 580.71 12/17/2021 6.41 580.81

11/23/2021 5.36 580.50 12/17/2021 5.23 580.63

11/23/2021 5.30 580.44 12/17/2021 5.31 580.43

11/23/2021 NM NM 12/17/2021 2.85 580.47

11/23/2021 NM NM 12/17/2021 2.90 580.52

11/23/2021 6.68 580.53 12/17/2021 6.48 580.73

11/23/2021 6.64 580.70 12/17/2021 6.31 581.03

11/23/2021 5.98 580.39 12/17/2021 5.90 580.47

11/23/2021 5.47 580.80 12/17/2021 5.14 581.13

11/23/2021 4.52 580.57 12/17/2021 3.99 581.10

11/23/2021 7.78 580.29 12/17/2021 7.68 580.39

11/23/2021 3.08 580.41 12/17/2021 2.83 580.66

11/23/2021 5.28 580.52 12/17/2021 4.95 580.85

11/23/2021 4.69 581.16 12/17/2021 4.66 581.19

11/23/2021 5.59 580.67 12/17/2021 5.45 580.81

11/23/2021 NM NM 12/17/2021 NM NM

11/23/2021 1.50 581.93 12/17/2021 1.68 581.75

11/23/2021 2.72 581.65 12/17/2021 2.80 581.57

11/23/2021 3.48 581.56 12/17/2021 3.56 581.48

11/23/2021 NM NM 12/17/2021 NM NM

11/23/2021 NM NM 12/17/2021 NM NM

11/23/2021 2.83 580.20 12/17/2021 2.50 580.53

11/23/2021 3.35 580.12 12/17/2021 3.30 580.17

11/23/2021 10.93 580.24 12/17/2021 10.88 580.29

November 23, 2021 December 17, 2021



January 2022
TABLE 3.

ANALYTICAL RESULTS SUMMARY
JB Sims Generating Station

Fourth Quarter 2021

21461064

Detection Monitoring

BORON, TOTAL mg/L 0.050 0.017 140 100 4.4 3.7 6.8

CALCIUM, TOTAL mg/L 0.50 0.16 220 190 490 370 220

CHLORIDE, TOTAL mg/L 0.75 0.60 230 140 330 170 13

FLUORIDE, TOTAL mg/L 0.10 0.055 13 9.4 0.89 1.3 2.5

IRON, TOTAL mg/L 0.20 0.13 1.7 22 4.5 5.2 19

pH S.U. NA NA 7.8 6.48 6.91 6.74 7.31

SULFATE, TOTAL mg/L 3.0 0.41 530 < 0.41 23 450 14

TOTAL DISSOLVED SOLIDS mg/L 40 NA 3,600 2,000 2,500 1,900 880

Assessment Monitoring

ANTIMONY, TOTAL mg/L <0.00030 <0.00030 0.00044 <0.00030 <0.00030 <0.00030 <0.00030

ARSENIC, TOTAL mg/L 0.0010 0.00050 0.0046 0.012 0.0012 0.0019 0.0025

BARIUM, TOTAL mg/L 0.010 0.0013 0.20 0.50 0.47 0.12 5.0

BERYLLIUM, TOTAL mg/L 0.0020 0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

CADMIUM, TOTAL mg/L 0.0010 0.00060 <0.00060 <0.00060 <0.00060 <0.00060 <0.00060

CHROMIUM, TOTAL mg/L 0.00090 0.00070 0.0022 0.040 0.0041 0.0033 0.0029

COBALT, TOTAL mg/L 0.0016 0.00050 0.0022 0.0055 0.0014 J 0.00079 J < 0.00050

COPPER, TOTAL mg/L 0.0040 0.0018 < 0.0018 0.0022 J < 0.0018 < 0.0018 < 0.0018

LEAD, TOTAL mg/L 0.0020 0.00050 0.0024 0.0018 J < 0.00050 < 0.00050 < 0.00050

LITHIUM, TOTAL mg/L 0.010 0.0067 2.8 1.2 0.053 0.061 0.26

MERCURY, TOTAL mg/L 0.0000005 0.00000016 0.0000019 0.0000028 0.00000079 <0.00000016 0.00000062

MOLYBDENUM, TOTAL mg/L 0.00040 0.000093 0.0016 0.0045 0.00012 J 0.0015 0.017

NICKEL, TOTAL mg/L 0.0050 0.0022 0.0039 J 0.017 0.0027 J 0.011 < 0.0022

RADIUM (226 + 228) pCi/L 1.0 NA 0.41 2.27 1.01 1.87 2.56

SELENIUM, TOTAL mg/L 0.0020 0.0090 0.00097 J 0.0017 J < 0.00090 < 0.00090 < 0.00090

SILVER, TOTAL mg/L 0.0010 0.0003 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

THALLIUM, TOTAL mg/L 0.0010 0.0003 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

VANADIUM, TOTAL mg/L 0.00080 0.00050 0.0017 0.0039 0.0014 0.0010 < 0.00050

ZINC, TOTAL mg/L 0.020 0.018 <0.018 <0.018 <0.018 <0.018 <0.018

NOTES:
mg/L - Milligrams per Liter
S.U. - standard units
pCi/L - picocuries per Liter
NA - Not available

< - Constituent was analyzed, but was not detected above the MDL and is considered a non-detect.

MW-09PQL MDL MW-01R MW-02 MW-03 MW-04Analyte Units

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).

https://golderassociates.sharepoint.com/sites/27317g/Deliverables/200 Reports/2021 Annual Report/4Q2021/TB-GHBLP 4Q2021.xlsx/Table 3 - GW analytical



FIGURES (Revised March 8, 2022) 

Figure 1 - Site Location Map 
Figure 2 - Site Plan 

Figures 3-6 - Groundwater Contour Maps 
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1. HORIZONTAL COORDINATE SYSTEM BASED ON MICHIGAN STATE PLANE SOUTH,
INTERNATIONAL FEET.  VERTICAL DATUM IS NAVD 1988.

2. MONITORING WELLS AND STAFF GAUGES WERE SURVEYED BY DRIESENGA & ASSOCIATES,
INC. ON AUGUST 28, 2019.  MW-1R AND SG-4R WERE SURVEYED BY DRIESENGA &
ASSOCIATES, INC. ON JUNE 17, 2020.  PIEZOMTER AND STILLING WELLS WERE SURVEYED
BY GOLDER ASSOCIATES ON OCTOBER 1, 2021.

3. STAFF GAUGES WERE NOT INCLUDED IN EVALUATION OF GROUNDWATER CONTOURS.
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ASSOCIATES, INC. ON JUNE 17, 2020.  PIEZOMTER AND STILLING WELLS WERE SURVEYED
BY GOLDER ASSOCIATES ON OCTOBER 1, 2021.

3. STAFF GAUGES WERE NOT INCLUDED IN EVALUATION OF GROUNDWATER CONTOURS.
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1. HORIZONTAL COORDINATE SYSTEM BASED ON MICHIGAN STATE PLANE SOUTH,
INTERNATIONAL FEET.  VERTICAL DATUM IS NAVD 1988.

2. MONITORING WELLS AND STAFF GAUGES WERE SURVEYED BY DRIESENGA & ASSOCIATES,
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ASSOCIATES, INC. ON JUNE 17, 2020.  PIEZOMTER AND STILLING WELLS WERE SURVEYED
BY GOLDER ASSOCIATES ON OCTOBER 1, 2021.

3. STAFF GAUGES WERE NOT INCLUDED IN EVALUATION OF GROUNDWATER CONTOURS.
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Constituent Well Upper Lim. Lower Lim. Date Observ.Bg N Bg Wells Bg Mean Std. Dev. %NDs ND Adj. Transform Alpha Method

Boron (ug/L) MW-03 16000 n/a 10/26/20214400 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Boron (ug/L) MW-04 16000 n/a 10/26/20213700 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Boron (ug/L) MW-02 16000 n/a 10/26/202110000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Boron (ug/L) MW-01R 16000 n/a 10/26/202114000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-03 200000 n/a 10/26/202149000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-04 200000 n/a 10/26/202137000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-02 200000 n/a 10/26/202119000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-01R 200000 n/a 10/26/202122000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-03 15 n/a 10/26/2021330 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-04 15 n/a 10/26/2021170 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-02 15 n/a 10/26/2021140 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-01R 15 n/a 10/26/2021230 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Fluoride (mg/L) MW-03 8.659 n/a 10/26/20210.806 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Fluoride (mg/L) MW-04 8.659 n/a 10/26/20211.216 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Fluoride (mg/L) MW-02 8.659 n/a 10/26/20219.316 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Fluoride (mg/L) MW-01R 8.659 n/a 10/26/202112.92 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Iron (mg/L) MW-03 22.22 n/a 10/26/20214.5 10 MW-07 17.6 2.319 0 None No 0.045 Param

Iron (mg/L) MW-04 22.22 n/a 10/26/20215.2 10 MW-07 17.6 2.319 0 None No 0.045 Param

Iron (mg/L) MW-02 22.22 n/a 10/26/202122 10 MW-07 17.6 2.319 0 None No 0.045 Param

Iron (mg/L) MW-01R 22.22 n/a 10/26/20211.7 10 MW-07 17.6 2.319 0 None No 0.045 Param

pH (SU) MW-03 8.178 6.196 10/26/20216.91 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

pH (SU) MW-04 8.178 6.196 10/26/20216.74 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

pH (SU) MW-02 8.178 6.196 10/26/20216.48 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

pH (SU) MW-01R 8.178 6.196 10/26/20217.8 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

Sulfate (mg/L) MW-03 69.35 n/a 10/26/202123 18 MW-07 36.17 17.96 0 None No 0.045 Param

Sulfate (mg/L) MW-04 69.35 n/a 10/26/2021450 18 MW-07 36.17 17.96 0 None No 0.045 Param

Sulfate (mg/L) MW-02 69.35 n/a 10/26/20210.41ND18 MW-07 36.17 17.96 0 None No 0.045 Param

Sulfate (mg/L) MW-01R 69.35 n/a 10/26/2021530 18 MW-07 36.17 17.96 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-03 810.2 n/a 10/26/20212500 18 MW-07 666.1 78 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-04 810.2 n/a 10/26/20211900 18 MW-07 666.1 78 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-02 810.2 n/a 10/26/20212000 18 MW-07 666.1 78 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-01R 810.2 n/a 10/26/20213600 18 MW-07 666.1 78 0 None No 0.045 Param

Interwell Prediction Limit
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 1/3/2022, 1:18 PM
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Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-01R

Constituent: Arsenic    Analysis Run 1/3/2022 1:06 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 28

Slope = -0.00435
units per year.

Mann-Kendall
statistic = -138
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-01R

Constituent: Barium    Analysis Run 1/3/2022 1:06 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 28

Slope = -0.9564
units per year.

Mann-Kendall
statistic = -265
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Sen's Slope and 95% Confidence Band
MW-01R

Constituent: Cadmium    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 28

Slope = -0.01085
units per year.

Mann-Kendall
statistic = -183
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-04

Constituent: Calcium    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

ug
/L

n = 22

Slope = -19211
units per year.

Mann-Kendall
statistic = -127
critical = -84

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Sen's Slope and 95% Confidence Band
MW-02

Constituent: Calcium    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

ug
/L

n = 22

Slope = 6124
units per year.

Mann-Kendall
statistic = 87
critical = 84

Increasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Sen's Slope and 95% Confidence Band
MW-04

Constituent: Chloride    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/
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n = 22

Slope = -40.44
units per year.

Mann-Kendall
statistic = -182
critical = -84

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Sen's Slope and 95% Confidence Band
MW-03

Constituent: Chromium    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 21

Slope = 0.0004979
units per year.

Mann-Kendall
statistic = 110
critical = 78

Increasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Sen's Slope and 95% Confidence Band
MW-01R

Constituent: Chromium    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 28

Slope = -0.01333
units per year.

Mann-Kendall
statistic = -228
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-02

Constituent: Cobalt    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 21

Slope = -0.0007069
units per year.

Mann-Kendall
statistic = -88
critical = -78

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Sen's Slope and 95% Confidence Band
MW-01R

Constituent: Cobalt    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 28

Slope = -0.04265
units per year.

Mann-Kendall
statistic = -194
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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3/13/17 2/15/18 1/20/19 12/25/19 11/28/20 11/3/21

Sen's Slope and 95% Confidence Band
MW-03

Constituent: Combined Radium 226 + 228    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

pC
i/L

n = 21

Slope = 0.2909
units per year.

Mann-Kendall
statistic = 135
critical = 78

Increasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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6/27/18 2/26/19 10/29/19 6/29/20 3/1/21 11/1/21

Sen's Slope and 95% Confidence Band
MW-07 (bg)

Constituent: Combined Radium 226 + 228    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

pC
i/L

n = 18

Slope = 0.1896
units per year.

Mann-Kendall
statistic = 73
critical = 63

Increasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-01R

Constituent: Fluoride    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 28

Slope = -13.78
units per year.

Mann-Kendall
statistic = -128
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-04

Constituent: Iron    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 10

Slope = -1.271
units per year.

Mann-Kendall
statistic = -28
critical = -27

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Sen's Slope and 95% Confidence Band
MW-01R

Constituent: Iron    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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n = 28

Slope = -11.23
units per year.

Mann-Kendall
statistic = -226
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Sen's Slope and 95% Confidence Band
MW-02

Constituent: Lead    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 21

Slope = -0.000864
units per year.

Mann-Kendall
statistic = -98
critical = -78

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-01R

Constituent: Lead    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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n = 28

Slope = -0.08089
units per year.

Mann-Kendall
statistic = -192
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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3/13/17 2/15/18 1/20/19 12/25/19 11/28/20 11/3/21

Sen's Slope and 95% Confidence Band
MW-02

Constituent: Lithium    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/
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n = 21

Slope = -0.08816
units per year.

Mann-Kendall
statistic = -80
critical = -78

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Sen's Slope and 95% Confidence Band
MW-03

Constituent: Mercury    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 21

Slope = -2.0e-7
units per year.

Mann-Kendall
statistic = -95
critical = -78

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-02

Constituent: Mercury    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 21

Slope = -0.000001828
units per year.

Mann-Kendall
statistic = -95
critical = -78

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-01R

Constituent: Mercury    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 28

Slope = -0.00005975
units per year.

Mann-Kendall
statistic = -156
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-03

Constituent: Molybdenum    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 21

Slope = -0.0006905
units per year.

Mann-Kendall
statistic = -126
critical = -78

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-02

Constituent: Molybdenum    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 21

Slope = -0.001492
units per year.

Mann-Kendall
statistic = -131
critical = -78

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-07 (bg)

Constituent: Molybdenum    Analysis Run 1/3/2022 1:07 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 18

Slope = -0.00072
units per year.

Mann-Kendall
statistic = -68
critical = -63

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-01R

Constituent: Nickel    Analysis Run 1/3/2022 1:08 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
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n = 28

Slope = -0.04515
units per year.

Mann-Kendall
statistic = -218
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Sen's Slope and 95% Confidence Band
MW-01R

Constituent: pH    Analysis Run 1/3/2022 1:08 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

SU

n = 28

Slope = -2.882
units per year.

Mann-Kendall
statistic = -236
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Sen's Slope and 95% Confidence Band
MW-03

Constituent: Selenium    Analysis Run 1/3/2022 1:08 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 21

Slope = 0
units per year.

Mann-Kendall
statistic = -92
critical = -78

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-01R

Constituent: Selenium    Analysis Run 1/3/2022 1:08 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 28

Slope = -0.002281
units per year.

Mann-Kendall
statistic = -164
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-03

Constituent: Sulfate    Analysis Run 1/3/2022 1:08 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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n = 22

Slope = -161.1
units per year.

Mann-Kendall
statistic = -94
critical = -84

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Sen's Slope and 95% Confidence Band
MW-04

Constituent: Sulfate    Analysis Run 1/3/2022 1:08 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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n = 22

Slope = -82.6
units per year.

Mann-Kendall
statistic = -153
critical = -84

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Constituent: Total Dissolved Solids    Analysis Run 1/3/2022 1:08 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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n = 22

Slope = -175.8
units per year.

Mann-Kendall
statistic = -86
critical = -84

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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MW-04

Constituent: Total Dissolved Solids    Analysis Run 1/3/2022 1:08 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Slope = -139.8
units per year.

Mann-Kendall
statistic = -119
critical = -84

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Constituent: Total Dissolved Solids    Analysis Run 1/3/2022 1:08 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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n = 28

Slope = -699.3
units per year.

Mann-Kendall
statistic = -128
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Sen's Slope and 95% Confidence Band
MW-01R

Constituent: Vanadium    Analysis Run 1/3/2022 1:08 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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n = 28

Slope = -0.003205
units per year.

Mann-Kendall
statistic = -190
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope and 95% Confidence Band
MW-01R

Constituent: Zinc    Analysis Run 1/3/2022 1:08 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 28

Slope = -0.1071
units per year.

Mann-Kendall
statistic = -181
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.



Constituent Well Slope Calc. Critical Sig. N %NDs Normality Xform Alpha Method
Antimony (mg/L) MW-03 0 -16 -78 No 21 95.24 n/a n/a 0.02 NP
Antimony (mg/L) MW-04 0 0 78 No 21 95.24 n/a n/a 0.02 NP
Antimony (mg/L) MW-02 0 -50 -78 No 21 66.67 n/a n/a 0.02 NP
Antimony (mg/L) MW-07 (bg) 0 -9 -63 No 18 88.89 n/a n/a 0.02 NP
Antimony (mg/L) MW-01R -0.01216 -202 -119 Yes 28 10.71 n/a n/a 0.02 NP
Arsenic (mg/L) MW-03 -0.00... -62 -78 No 21 9.524 n/a n/a 0.02 NP
Arsenic (mg/L) MW-04 0 -4 -78 No 21 4.762 n/a n/a 0.02 NP
Arsenic (mg/L) MW-02 0.000... 66 78 No 21 4.762 n/a n/a 0.02 NP
Arsenic (mg/L) MW-07 (bg) -0.00... -67 -58 Yes 17 47.06 n/a n/a 0.02 NP
Arsenic (mg/L) MW-01R -0.00435 -138 -119 Yes 28 3.571 n/a n/a 0.02 NP
Barium (mg/L) MW-03 0.02875 71 78 No 21 0 n/a n/a 0.02 NP
Barium (mg/L) MW-04 -0.00... -74 -78 No 21 0 n/a n/a 0.02 NP
Barium (mg/L) MW-02 0.004597 34 78 No 21 0 n/a n/a 0.02 NP
Barium (mg/L) MW-07 (bg) -0.03042 -43 -63 No 18 0 n/a n/a 0.02 NP
Barium (mg/L) MW-01R -0.9564 -265 -119 Yes 28 0 n/a n/a 0.02 NP
Beryllium (mg/L) MW-03 0 0 78 No 21 100 n/a n/a 0.02 NP
Beryllium (mg/L) MW-04 0 0 78 No 21 100 n/a n/a 0.02 NP
Beryllium (mg/L) MW-02 0 5 78 No 21 85.71 n/a n/a 0.02 NP
Beryllium (mg/L) MW-07 (bg) 0 0 63 No 18 100 n/a n/a 0.02 NP
Beryllium (mg/L) MW-01R 0 0 119 No 28 100 n/a n/a 0.02 NP
Boron (ug/L) MW-03 -130.2 -74 -78 No 21 0 n/a n/a 0.02 NP
Boron (ug/L) MW-04 0 -3 -78 No 21 0 n/a n/a 0.02 NP
Boron (ug/L) MW-02 -2177 -29 -78 No 21 0 n/a n/a 0.02 NP
Boron (ug/L) MW-07 (bg) 534.4 43 63 No 18 0 n/a n/a 0.02 NP
Boron (ug/L) MW-01R -70940 -113 -119 No 28 0 n/a n/a 0.02 NP
Cadmium (mg/L) MW-03 0 17 78 No 21 95.24 n/a n/a 0.02 NP
Cadmium (mg/L) MW-04 0 -3 -78 No 21 90.48 n/a n/a 0.02 NP
Cadmium (mg/L) MW-02 0 11 78 No 21 66.67 n/a n/a 0.02 NP
Cadmium (mg/L) MW-07 (bg) 0 31 63 No 18 94.44 n/a n/a 0.02 NP
Cadmium (mg/L) MW-01R -0.01085 -183 -119 Yes 28 32.14 n/a n/a 0.02 NP
Calcium (ug/L) MW-03 -5163 -26 -84 No 22 0 n/a n/a 0.02 NP
Calcium (ug/L) MW-04 -19211 -127 -84 Yes 22 0 n/a n/a 0.02 NP
Calcium (ug/L) MW-02 6124 87 84 Yes 22 0 n/a n/a 0.02 NP
Calcium (ug/L) MW-07 (bg) 0 -45 -63 No 18 0 n/a n/a 0.02 NP
Calcium (ug/L) MW-01R 68915 44 119 No 28 0 n/a n/a 0.02 NP
Chloride (mg/L) MW-03 -23.75 -79 -84 No 22 0 n/a n/a 0.02 NP
Chloride (mg/L) MW-04 -40.44 -182 -84 Yes 22 0 n/a n/a 0.02 NP
Chloride (mg/L) MW-02 0 -45 -84 No 22 0 n/a n/a 0.02 NP
Chloride (mg/L) MW-07 (bg) -0.3434 -55 -63 No 18 0 n/a n/a 0.02 NP
Chloride (mg/L) MW-01R -16.35 -92 -119 No 28 0 n/a n/a 0.02 NP
Chromium (mg/L) MW-03 0.000... 110 78 Yes 21 0 n/a n/a 0.02 NP
Chromium (mg/L) MW-04 0.000... 57 78 No 21 4.762 n/a n/a 0.02 NP
Chromium (mg/L) MW-02 -0.00... -56 -78 No 21 0 n/a n/a 0.02 NP
Chromium (mg/L) MW-07 (bg) 0 27 63 No 18 66.67 n/a n/a 0.02 NP
Chromium (mg/L) MW-01R -0.01333 -228 -119 Yes 28 3.571 n/a n/a 0.02 NP
Cobalt (mg/L) MW-03 -0.00... -67 -78 No 21 23.81 n/a n/a 0.02 NP
Cobalt (mg/L) MW-04 0.000... 78 78 No 21 38.1 n/a n/a 0.02 NP
Cobalt (mg/L) MW-02 -0.00... -88 -78 Yes 21 0 n/a n/a 0.02 NP
Cobalt (mg/L) MW-07 (bg) -0.00... -7 -63 No 18 16.67 n/a n/a 0.02 NP
Cobalt (mg/L) MW-01R -0.04265 -194 -119 Yes 28 0 n/a n/a 0.02 NP

Trend Test
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Combined Radium 226 + 228 (pCi/L) MW-03 0.2909 135 78 Yes 21 23.81 n/a n/a 0.02 NP
Combined Radium 226 + 228 (pCi/L) MW-04 0.07155 48 78 No 21 38.1 n/a n/a 0.02 NP
Combined Radium 226 + 228 (pCi/L) MW-02 0.1297 44 78 No 21 28.57 n/a n/a 0.02 NP
Combined Radium 226 + 228 (pCi/L) MW-07 (bg) 0.1896 73 63 Yes 18 50 n/a n/a 0.02 NP
Combined Radium 226 + 228 (pCi/L) MW-01R -0.5062 -10 -17 No 7 42.86 n/a n/a 0.02 NP
Copper (mg/L) MW-03 0 17 27 No 10 80 n/a n/a 0.02 NP
Copper (mg/L) MW-04 0 18 27 No 10 70 n/a n/a 0.02 NP
Copper (mg/L) MW-02 0 8 27 No 10 70 n/a n/a 0.02 NP
Copper (mg/L) MW-07 (bg) 0 15 27 No 10 80 n/a n/a 0.02 NP
Copper (mg/L) MW-01R 0 -97 -119 No 28 64.29 n/a n/a 0.02 NP
Fluoride (mg/L) MW-03 -0.03296 -12 -78 No 21 0 n/a n/a 0.02 NP
Fluoride (mg/L) MW-04 0 22 78 No 21 0 n/a n/a 0.02 NP
Fluoride (mg/L) MW-02 -0.6591 -68 -78 No 21 0 n/a n/a 0.02 NP
Fluoride (mg/L) MW-07 (bg) -0.0018 -17 -63 No 18 16.67 n/a n/a 0.02 NP
Fluoride (mg/L) MW-01R -13.78 -128 -119 Yes 28 3.571 n/a n/a 0.02 NP
Iron (mg/L) MW-03 -4.925 -17 -27 No 10 0 n/a n/a 0.02 NP
Iron (mg/L) MW-04 -1.271 -28 -27 Yes 10 0 n/a n/a 0.02 NP
Iron (mg/L) MW-02 0 5 27 No 10 0 n/a n/a 0.02 NP
Iron (mg/L) MW-07 (bg) -2.235 -25 -27 No 10 0 n/a n/a 0.02 NP
Iron (mg/L) MW-01R -11.23 -226 -119 Yes 28 0 n/a n/a 0.02 NP
Lead (mg/L) MW-03 0 25 78 No 21 66.67 n/a n/a 0.02 NP
Lead (mg/L) MW-04 0 45 78 No 21 66.67 n/a n/a 0.02 NP
Lead (mg/L) MW-02 -0.00... -98 -78 Yes 21 14.29 n/a n/a 0.02 NP
Lead (mg/L) MW-07 (bg) 0 -7 -63 No 18 72.22 n/a n/a 0.02 NP
Lead (mg/L) MW-01R -0.08089 -192 -119 Yes 28 0 n/a n/a 0.02 NP
Lithium (mg/L) MW-03 -0.00... -61 -78 No 21 4.762 n/a n/a 0.02 NP
Lithium (mg/L) MW-04 0.00157 33 78 No 21 4.762 n/a n/a 0.02 NP
Lithium (mg/L) MW-02 -0.08816 -80 -78 Yes 21 0 n/a n/a 0.02 NP
Lithium (mg/L) MW-07 (bg) -0.00... -17 -63 No 18 44.44 n/a n/a 0.02 NP
Lithium (mg/L) MW-01R 0 7 119 No 28 0 n/a n/a 0.02 NP
Mercury (mg/L) MW-03 -2.0e-7 -95 -78 Yes 21 71.43 n/a n/a 0.02 NP
Mercury (mg/L) MW-04 0 11 78 No 21 95.24 n/a n/a 0.02 NP
Mercury (mg/L) MW-02 -0.00... -95 -78 Yes 21 71.43 n/a n/a 0.02 NP
Mercury (mg/L) MW-07 (bg) 0 -30 -63 No 18 77.78 n/a n/a 0.02 NP
Mercury (mg/L) MW-01R -0.00... -156 -119 Yes 28 3.571 n/a n/a 0.02 NP
Molybdenum (mg/L) MW-03 -0.00... -126 -78 Yes 21 52.38 n/a n/a 0.02 NP
Molybdenum (mg/L) MW-04 -0.00... -41 -78 No 21 19.05 n/a n/a 0.02 NP
Molybdenum (mg/L) MW-02 -0.00... -131 -78 Yes 21 9.524 n/a n/a 0.02 NP
Molybdenum (mg/L) MW-07 (bg) -0.00072 -68 -63 Yes 18 27.78 n/a n/a 0.02 NP
Molybdenum (mg/L) MW-01R -0.00... -22 -119 No 28 0 n/a n/a 0.02 NP
Nickel (mg/L) MW-03 -0.00... -9 -27 No 10 20 n/a n/a 0.02 NP
Nickel (mg/L) MW-04 -0.00... -21 -27 No 10 0 n/a n/a 0.02 NP
Nickel (mg/L) MW-02 -0.00... -10 -27 No 10 0 n/a n/a 0.02 NP
Nickel (mg/L) MW-07 (bg) 0 17 27 No 10 80 n/a n/a 0.02 NP
Nickel (mg/L) MW-01R -0.04515 -218 -119 Yes 28 0 n/a n/a 0.02 NP
pH (SU) MW-03 -0.04752 -40 -73 No 20 0 n/a n/a 0.02 NP
pH (SU) MW-04 -0.08699 -48 -73 No 20 0 n/a n/a 0.02 NP
pH (SU) MW-02 -0.1217 -49 -73 No 20 0 n/a n/a 0.02 NP
pH (SU) MW-07 (bg) -0.1825 -41 -58 No 17 0 n/a n/a 0.02 NP
pH (SU) MW-01R -2.882 -236 -119 Yes 28 0 n/a n/a 0.02 NP
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Selenium (mg/L) MW-03 0 -92 -78 Yes 21 66.67 n/a n/a 0.02 NP
Selenium (mg/L) MW-04 0 29 78 No 21 85.71 n/a n/a 0.02 NP
Selenium (mg/L) MW-02 -0.00... -54 -78 No 21 19.05 n/a n/a 0.02 NP
Selenium (mg/L) MW-07 (bg) 0 0 63 No 18 100 n/a n/a 0.02 NP
Selenium (mg/L) MW-01R -0.00... -164 -119 Yes 28 17.86 n/a n/a 0.02 NP
Silver (mg/L) MW-03 0 7 27 No 10 90 n/a n/a 0.02 NP
Silver (mg/L) MW-04 0 15 27 No 10 80 n/a n/a 0.02 NP
Silver (mg/L) MW-02 0 7 27 No 10 90 n/a n/a 0.02 NP
Silver (mg/L) MW-07 (bg) 0 15 27 No 10 80 n/a n/a 0.02 NP
Silver (mg/L) MW-01R 0 0 119 No 28 100 n/a n/a 0.02 NP
Sulfate (mg/L) MW-03 -161.1 -94 -84 Yes 22 0 n/a n/a 0.02 NP
Sulfate (mg/L) MW-04 -82.6 -153 -84 Yes 22 0 n/a n/a 0.02 NP
Sulfate (mg/L) MW-02 0 33 84 No 22 54.55 n/a n/a 0.02 NP
Sulfate (mg/L) MW-07 (bg) -10.9 -59 -63 No 18 0 n/a n/a 0.02 NP
Sulfate (mg/L) MW-01R 226.6 44 119 No 28 0 n/a n/a 0.02 NP
Thallium (mg/L) MW-03 0 0 78 No 21 100 n/a n/a 0.02 NP
Thallium (mg/L) MW-04 0 0 78 No 21 100 n/a n/a 0.02 NP
Thallium (mg/L) MW-02 0 0 78 No 21 100 n/a n/a 0.02 NP
Thallium (mg/L) MW-07 (bg) 0 0 63 No 18 100 n/a n/a 0.02 NP
Thallium (mg/L) MW-01R 0 -15 -119 No 28 96.43 n/a n/a 0.02 NP
Total Dissolved Solids (mg/L) MW-03 -175.8 -86 -84 Yes 22 0 n/a n/a 0.02 NP
Total Dissolved Solids (mg/L) MW-04 -139.8 -119 -84 Yes 22 0 n/a n/a 0.02 NP
Total Dissolved Solids (mg/L) MW-02 -60.43 -46 -84 No 22 0 n/a n/a 0.02 NP
Total Dissolved Solids (mg/L) MW-07 (bg) -36.5 -60 -63 No 18 0 n/a n/a 0.02 NP
Total Dissolved Solids (mg/L) MW-01R -699.3 -128 -119 Yes 28 0 n/a n/a 0.02 NP
Vanadium (mg/L) MW-03 -0.00... -1 -27 No 10 10 n/a n/a 0.02 NP
Vanadium (mg/L) MW-04 0.000... 9 27 No 10 10 n/a n/a 0.02 NP
Vanadium (mg/L) MW-02 -0.00... -3 -27 No 10 10 n/a n/a 0.02 NP
Vanadium (mg/L) MW-07 (bg) 0.000... 11 27 No 10 0 n/a n/a 0.02 NP
Vanadium (mg/L) MW-01R -0.00... -190 -119 Yes 28 3.571 n/a n/a 0.02 NP
Zinc (mg/L) MW-03 0 7 27 No 10 90 n/a n/a 0.02 NP
Zinc (mg/L) MW-04 0 7 27 No 10 90 n/a n/a 0.02 NP
Zinc (mg/L) MW-02 0 7 27 No 10 90 n/a n/a 0.02 NP
Zinc (mg/L) MW-07 (bg) 0 7 27 No 10 80 n/a n/a 0.02 NP
Zinc (mg/L) MW-01R -0.1071 -181 -119 Yes 28 28.57 n/a n/a 0.02 NP

Trend Test
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Constituent: Iron    Analysis Run 1/3/2022 1:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Lead    Analysis Run 1/3/2022 1:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Lithium    Analysis Run 1/3/2022 1:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Mercury    Analysis Run 1/3/2022 1:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Molybdenum    Analysis Run 1/3/2022 1:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Nickel    Analysis Run 1/3/2022 1:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric Confidence Interval
Compliance Limit is not exceeded.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: pH    Analysis Run 1/3/2022 1:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Selenium    Analysis Run 1/3/2022 1:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

MW
-03

n=21 NP(NDs)

MW
-04

n=21 NP(NDs)

MW
-02

n=21 NP(normality)

MW
-07 (bg)

n=18 NP(NDs)

MW
-09

n=10 NP(NDs) α=0.011

MW
-01R

n=28 NP(Cohen/xfrm)

————————————————————————————————————————————————————————————————Limit = 0.005



0

0.0003

0.0006

0.0009

0.0012

0.0015

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Silver    Analysis Run 1/3/2022 1:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Sulfate    Analysis Run 1/3/2022 1:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Thallium    Analysis Run 1/3/2022 1:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Total Dissolved Solids    Analysis Run 1/3/2022 1:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Vanadium    Analysis Run 1/3/2022 1:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Zinc    Analysis Run 1/3/2022 1:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

MW
-03

n=10 NP(NDs) α=0.011

MW
-04

n=10 NP(NDs) α=0.011

MW
-02

n=10 NP(NDs) α=0.011

MW
-07 (bg)

n=10 NP(NDs) α=0.011

MW
-09

n=10 NP(NDs) α=0.011

MW
-01R

n=28 NP(normality)
————————————————————————————————————————————————————————————————Limit = 0.27



Constituent Well Upper Lim. Lower Lim. ComplianceSig. N Mean Std. Dev. %NDs Transform Alpha Method

Antimony (mg/L) MW-03 0.00041 0.0003 0.006 No 21 0.0003052 0.000024 95.24 No 0.01 NP (NDs)

Antimony (mg/L) MW-04 0.0003 0.000091 0.006 No 21 0.00029 0.00004561 95.24 No 0.01 NP (NDs)

Antimony (mg/L) MW-02 0.00033 0.0003 0.006 No 21 0.0003414 0.0001206 66.67 No 0.01 NP (NDs)

Antimony (mg/L) MW-07 (bg) 0.0016 0.00013 0.006 No 18 0.0003628 0.0003114 88.89 No 0.01 NP (NDs)

Antimony (mg/L) MW-09 0.0003 0.0003 0.006 No 10 0.0003 0 100 No 0.011 NP (NDs)

Antimony (mg/L) MW-01R 0.003819 0.001155 0.006 No 28 0.004324 0.00553 10.71 ln(x) 0.01 Param.

Arsenic (mg/L) MW-03 0.002118 0.001453 0.01 No 21 0.001786 0.0006027 9.524 No 0.01 Param.

Arsenic (mg/L) MW-04 0.001611 0.001217 0.01 No 21 0.001414 0.0003568 4.762 No 0.01 Param.

Arsenic (mg/L) MW-02 0.009952 0.006543 0.01 No 21 0.008248 0.00309 4.762 No 0.01 Param.

Arsenic (mg/L) MW-07 (bg) 0.001 0.0005 0.01 No 17 0.001078 0.00114 47.06 No 0.01 NP (normality)

Arsenic (mg/L) MW-09 0.003558 0.002242 0.01 No 10 0.0029 0.0007379 0 No 0.01 Param.

Arsenic (mg/L) MW-01R 0.0083 0.0067 0.01 No 28 0.006929 0.002187 3.571 No 0.01 NP (normality)

Barium (mg/L) MW-03 0.4399 0.3268 1.2 No 21 0.3833 0.1025 0 No 0.01 Param.

Barium (mg/L) MW-04 0.1514 0.1188 1.2 No 21 0.1351 0.02947 0 No 0.01 Param.

Barium (mg/L) MW-02 0.4828 0.4429 1.2 No 21 0.4629 0.03621 0 No 0.01 Param.

Barium (mg/L) MW-07 (bg) 0.4002 0.3264 1.2 No 18 0.3633 0.06097 0 No 0.01 Param.

Barium (mg/L) MW-09 3.021 0.9393 1.2 No 10 2.082 1.567 0 ln(x) 0.01 Param.

Barium (mg/L) MW-01R 0.5967 0.3973 1.2 No 28 0.497 0.2134 0 No 0.01 Param.

Beryllium (mg/L) MW-03 0.001 0.001 0.004 No 21 0.001 0 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-04 0.001 0.001 0.004 No 21 0.001 0 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-02 0.0015 0.00077 0.004 No 21 0.0009681 0.0002412 85.71 No 0.01 NP (NDs)

Beryllium (mg/L) MW-07 (bg) 0.001 0.001 0.004 No 18 0.001 0 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-09 0.001 0.001 0.004 No 10 0.001 0 100 No 0.011 NP (NDs)

Beryllium (mg/L) MW-01R 0.001 0.001 0.004 No 28 0.001 0 100 No 0.01 NP (NDs)

Boron (ug/L) MW-03 5563 4580 16000 No 21 5071 890.6 0 No 0.01 Param.

Boron (ug/L) MW-04 3900 3300 16000 No 21 3724 574.4 0 No 0.01 NP (normality)

Boron (ug/L) MW-02 137592 98805 16000 Yes 21 122000 41539 0 ln(x) 0.01 Param.

Boron (ug/L) MW-07 (bg) 15000 11000 16000 No 18 12978 3368 0 No 0.01 NP (normality)

Boron (ug/L) MW-09 6385 4695 16000 No 10 5540 946.6 0 No 0.01 Param.

Boron (ug/L) MW-01R 190000 140000 16000 Yes 28 165000 38442 0 No 0.01 NP (normality)

Cadmium (mg/L) MW-03 0.0006 0.00033 0.0025 No 21 0.0005738 0.00008273 95.24 No 0.01 NP (NDs)

Cadmium (mg/L) MW-04 0.0006 0.000037 0.0025 No 21 0.0005463 0.0001696 90.48 No 0.01 NP (NDs)

Cadmium (mg/L) MW-02 0.0006 0.00021 0.0025 No 21 0.0004928 0.0002549 66.67 No 0.01 NP (NDs)

Cadmium (mg/L) MW-07 (bg) 0.0006 0.00032 0.0025 No 18 0.0005537 0.0001426 94.44 No 0.01 NP (NDs)

Cadmium (mg/L) MW-09 0.0006 0.0006 0.0025 No 10 0.0006 0 100 No 0.011 NP (NDs)

Cadmium (mg/L) MW-01R 0.0043 0.0006 0.0025 No 28 0.003946 0.005132 32.14 No 0.01 NP (normality)

Confidence Interval
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 1/3/2022, 2:00 PM



Constituent Well Upper Lim. Lower Lim. ComplianceSig. N Mean Std. Dev. %NDs Transform Alpha Method
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Calcium (ug/L) MW-03 620000 540000 200000 Yes 22 589545 86050 0 No 0.01 NP (normality)

Calcium (ug/L) MW-04 463546 420999 200000 Yes 22 442273 39633 0 No 0.01 Param.

Calcium (ug/L) MW-02 210000 180000 200000 No 22 203182 34001 0 No 0.01 NP (normality)

Calcium (ug/L) MW-07 (bg) 150000 130000 200000 No 18 145000 15435 0 No 0.01 NP (normality)

Calcium (ug/L) MW-09 257600 228400 200000 Yes 10 243000 16364 0 No 0.01 Param.

Calcium (ug/L) MW-01R 256657 169040 200000 No 28 230393 114277 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-03 453.6 359.9 150 Yes 22 413.6 97.57 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-04 313.5 241 150 Yes 22 277.3 67.55 0 No 0.01 Param.

Chloride (mg/L) MW-02 150 140 150 No 22 145 8.018 0 No 0.01 NP (normality)

Chloride (mg/L) MW-07 (bg) 15 13 150 No 18 14.11 0.8324 0 No 0.01 NP (normality)

Chloride (mg/L) MW-09 13.95 10.29 150 No 10 12.15 2.31 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-01R 264.2 250.8 150 Yes 28 257.5 14.3 0 No 0.01 Param.

Chromium (mg/L) MW-03 0.00256 0.001525 0.1 No 21 0.002202 0.001094 0 ln(x) 0.01 Param.

Chromium (mg/L) MW-04 0.002257 0.001705 0.1 No 21 0.001981 0.0004996 4.762 No 0.01 Param.

Chromium (mg/L) MW-02 0.05239 0.03262 0.1 No 21 0.0425 0.01791 0 No 0.01 Param.

Chromium (mg/L) MW-07 (bg) 0.001 0.00068 0.1 No 18 0.000925 0.0005008 66.67 No 0.01 NP (NDs)

Chromium (mg/L) MW-09 0.002689 0.001971 0.1 No 10 0.00233 0.0004029 0 No 0.01 Param.

Chromium (mg/L) MW-01R 0.006266 0.003249 0.1 No 28 0.005689 0.004133 3.571 ln(x) 0.01 Param.

Cobalt (mg/L) MW-03 0.001178 0.0008524 0.006 No 21 0.0008833 0.0002917 23.81 No 0.01 Param.

Cobalt (mg/L) MW-04 0.00058 0.00033 0.006 No 21 0.00051 0.0002227 38.1 No 0.01 NP (Cohens/xfrm)

Cobalt (mg/L) MW-02 0.007702 0.005441 0.006 No 21 0.006571 0.002049 0 No 0.01 Param.

Cobalt (mg/L) MW-07 (bg) 0.00091 0.0007 0.006 No 18 0.0008239 0.0001295 16.67 No 0.01 NP (Cohens/xfrm)

Cobalt (mg/L) MW-09 0.0022 0.0005 0.006 No 10 0.000981 0.0007477 30 No 0.011 NP (normality)

Cobalt (mg/L) MW-01R 0.01587 0.005758 0.006 No 28 0.01732 0.0221 0 ln(x) 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-03 1.68 0.666 5 No 21 1.21 0.8396 23.81 No 0.01 NP (Cohens/xfrm)

Combined Radium 226 + 228 (pCi/L) MW-04 0.97 0.671 5 No 21 0.8382 0.4338 38.1 No 0.01 NP (Cohens/xfrm)

Combined Radium 226 + 228 (pCi/L) MW-02 1.988 0.7317 5 No 21 1.565 0.8717 28.57 No 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-07 (bg) 1.73 0.73 5 No 18 1.11 0.5214 50 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-09 1.957 1.123 5 No 10 1.54 0.4674 10 No 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-01R 2.25 0.41 5 No 7 0.9557 0.5965 42.86 No 0.008 NP (Cohens/xfrm)

Copper (mg/L) MW-03 0.0018 0.00078 0.02 No 10 0.001563 0.0005057 80 No 0.011 NP (NDs)

Copper (mg/L) MW-04 0.0018 0.0015 0.02 No 10 0.001695 0.0003201 70 No 0.011 NP (NDs)

Copper (mg/L) MW-02 0.0022 0.0018 0.02 No 10 0.00193 0.0005376 70 No 0.011 NP (NDs)

Copper (mg/L) MW-07 (bg) 0.0018 0.00059 0.02 No 10 0.001545 0.0005385 80 No 0.011 NP (NDs)

Copper (mg/L) MW-09 0.0018 0.0018 0.02 No 10 0.00175 0.0001581 90 No 0.011 NP (NDs)

Copper (mg/L) MW-01R 0.0056 0.0018 0.02 No 28 0.006071 0.008081 64.29 No 0.01 NP (NDs)

Confidence Interval
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 1/3/2022, 2:00 PM



Constituent Well Upper Lim. Lower Lim. ComplianceSig. N Mean Std. Dev. %NDs Transform Alpha Method
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Fluoride (mg/L) MW-03 1.51 1.017 2.67 No 21 1.263 0.447 0 No 0.01 Param.

Fluoride (mg/L) MW-04 1.292 1.131 2.67 No 21 1.211 0.1461 0 No 0.01 Param.

Fluoride (mg/L) MW-02 12.71 10.28 2.67 Yes 21 11.5 2.209 0 No 0.01 Param.

Fluoride (mg/L) MW-07 (bg) 0.1335 0.07364 2.67 No 18 0.1079 0.04269 16.67 No 0.01 Param.

Fluoride (mg/L) MW-09 2.568 2.312 2.67 No 10 2.44 0.143 0 No 0.01 Param.

Fluoride (mg/L) MW-01R 26 20 2.67 Yes 28 20.83 7.517 3.571 No 0.01 NP (normality)

Iron (mg/L) MW-03 18.6 2.843 25.01 No 10 10.72 8.83 0 No 0.01 Param.

Iron (mg/L) MW-04 8.715 6.265 25.01 No 10 7.49 1.373 0 No 0.01 Param.

Iron (mg/L) MW-02 23 18 25.01 No 10 19.77 4.869 0 No 0.011 NP (normality)

Iron (mg/L) MW-07 (bg) 19.67 15.53 25.01 No 10 17.6 2.319 0 No 0.01 Param.

Iron (mg/L) MW-09 22.71 16.29 25.01 No 10 19.5 3.598 0 No 0.01 Param.

Iron (mg/L) MW-01R 4.044 2.599 25.01 No 28 3.321 1.547 0 No 0.01 Param.

Lead (mg/L) MW-03 0.0005 0.00038 0.014 No 21 0.0004395 0.0001571 66.67 No 0.01 NP (NDs)

Lead (mg/L) MW-04 0.0005 0.00037 0.014 No 21 0.0004414 0.00009404 66.67 No 0.01 NP (NDs)

Lead (mg/L) MW-02 0.0046 0.001745 0.014 No 21 0.003172 0.002587 14.29 No 0.01 Param.

Lead (mg/L) MW-07 (bg) 0.00062 0.00045 0.014 No 18 0.0005756 0.0005995 72.22 No 0.01 NP (NDs)

Lead (mg/L) MW-09 0.0016 0.0005 0.014 No 10 0.000793 0.0005488 70 No 0.011 NP (NDs)

Lead (mg/L) MW-01R 0.03128 0.01062 0.014 No 28 0.03329 0.04093 0 ln(x) 0.01 Param.

Lithium (mg/L) MW-03 0.07409 0.04808 0.059 No 21 0.06108 0.02358 4.762 No 0.01 Param.

Lithium (mg/L) MW-04 0.05878 0.04167 0.059 No 21 0.05022 0.0155 4.762 No 0.01 Param.

Lithium (mg/L) MW-02 1.499 1.233 0.059 Yes 21 1.366 0.241 0 No 0.01 Param.

Lithium (mg/L) MW-07 (bg) 0.00835 0.0039 0.059 No 18 0.008872 0.01265 44.44 No 0.01 NP (normality)

Lithium (mg/L) MW-09 0.26 0.16 0.059 Yes 10 0.235 0.04249 0 No 0.011 NP (normality)

Lithium (mg/L) MW-01R 3.133 2.418 0.059 Yes 28 2.775 0.7644 0 No 0.01 Param.

Mercury (mg/L) MW-03 8.0e-7 1.6e-7 0.00014 No 21 0.00001079 0.00002658 71.43 No 0.01 NP (NDs)

Mercury (mg/L) MW-04 0.00006008 1.6e-7 0.00014 No 21 0.00000683 0.00002131 95.24 No 0.01 NP (NDs)

Mercury (mg/L) MW-02 0.0000031 1.6e-7 0.00014 No 21 0.00001119 0.00002659 71.43 No 0.01 NP (NDs)

Mercury (mg/L) MW-07 (bg) 0.00008 1.6e-7 0.00014 No 18 0.00002347 0.00004661 77.78 No 0.01 NP (NDs)

Mercury (mg/L) MW-09 8.8e-7 1.6e-7 0.00014 No 10 0.000008344 0.0000253 60 No 0.011 NP (NDs)

Mercury (mg/L) MW-01R 0.00002335 0.000005832 0.00014 No 28 0.00002651 0.00003384 3.571 ln(x) 0.01 Param.

Molybdenum (mg/L) MW-03 0.0049 0.000093 0.1 No 21 0.002009 0.003164 52.38 No 0.01 NP (NDs)

Molybdenum (mg/L) MW-04 0.00158 0.000607 0.1 No 21 0.001178 0.0007406 19.05 No 0.01 Param.

Molybdenum (mg/L) MW-02 0.009148 0.004689 0.1 No 21 0.006918 0.004042 9.524 No 0.01 Param.

Molybdenum (mg/L) MW-07 (bg) 0.004 0.000093 0.1 No 18 0.001595 0.00211 27.78 No 0.01 NP (normality)

Molybdenum (mg/L) MW-09 0.02601 0.01353 0.1 No 10 0.01977 0.006998 0 No 0.01 Param.

Molybdenum (mg/L) MW-01R 0.01 0.008 0.1 No 28 0.008514 0.003256 0 No 0.01 NP (normality)
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Nickel (mg/L) MW-03 0.003 0.002 0.11 No 10 0.00282 0.001522 20 No 0.011 NP (normality)

Nickel (mg/L) MW-04 0.01853 0.01407 0.11 No 10 0.0163 0.002497 0 No 0.01 Param.

Nickel (mg/L) MW-02 0.02424 0.01436 0.11 No 10 0.0193 0.005539 0 No 0.01 Param.

Nickel (mg/L) MW-07 (bg) 0.0022 0.00042 0.11 No 10 0.001842 0.0007547 80 No 0.011 NP (NDs)

Nickel (mg/L) MW-09 0.0032 0.0022 0.11 No 10 0.00246 0.000631 60 No 0.011 NP (NDs)

Nickel (mg/L) MW-01R 0.01981 0.009064 0.11 No 28 0.0194 0.01951 0 ln(x) 0.01 Param.

pH (SU) MW-03 7.466 6.91 9 No 20 7.188 0.4345 0 No 0.005 Param.

pH (SU) MW-04 7.681 7.101 9 No 20 7.391 0.4537 0 No 0.005 Param.

pH (SU) MW-02 7.742 7.095 9 No 20 7.419 0.5058 0 No 0.005 Param.

pH (SU) MW-07 (bg) 7.501 6.873 9 No 17 7.187 0.4429 0 No 0.005 Param.

pH (SU) MW-09 7.701 7.065 9 No 10 7.383 0.3094 0 No 0.005 Param.

pH (SU) MW-01R 8.454 7.861 9 No 28 8.158 0.566 0 No 0.005 Param.

Selenium (mg/L) MW-03 0.0012 0.0009 0.005 No 21 0.001026 0.0002179 66.67 No 0.01 NP (NDs)

Selenium (mg/L) MW-04 0.0013 0.00065 0.005 No 21 0.0008943 0.0001214 85.71 No 0.01 NP (NDs)

Selenium (mg/L) MW-02 0.0027 0.0012 0.005 No 21 0.002543 0.002738 19.05 No 0.01 NP (normality)

Selenium (mg/L) MW-07 (bg) 0.0009 0.0009 0.005 No 18 0.0009 0 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-09 0.0009 0.0009 0.005 No 10 0.0009 0 100 No 0.011 NP (NDs)

Selenium (mg/L) MW-01R 0.0021 0.0013 0.005 No 28 0.001949 0.001097 17.86 No 0.01 NP (Cohens/xfrm)

Silver (mg/L) MW-03 0.0003 0.0003 0.001 No 10 0.0002726 0.00008665 90 No 0.011 NP (NDs)

Silver (mg/L) MW-04 0.0003 0.000015 0.001 No 10 0.0002429 0.0001204 80 No 0.011 NP (NDs)

Silver (mg/L) MW-02 0.0003 0.0003 0.001 No 10 0.0002736 0.00008348 90 No 0.011 NP (NDs)

Silver (mg/L) MW-07 (bg) 0.0003 0.000034 0.001 No 10 0.0002456 0.0001147 80 No 0.011 NP (NDs)

Silver (mg/L) MW-09 0.0003 0.0003 0.001 No 10 0.0003 0 100 No 0.011 NP (NDs)

Silver (mg/L) MW-01R 0.0003 0.0003 0.001 No 28 0.0003 0 100 No 0.01 NP (NDs)

Sulfate (mg/L) MW-03 972 485.9 370 Yes 22 729 452.8 0 No 0.01 Param.

Sulfate (mg/L) MW-04 801.8 639.1 370 Yes 22 720.5 151.5 0 No 0.01 Param.

Sulfate (mg/L) MW-02 1.5 0.41 370 No 22 1.98 3.488 54.55 No 0.01 NP (NDs)

Sulfate (mg/L) MW-07 (bg) 47.04 25.3 370 No 18 36.17 17.96 0 No 0.01 Param.

Sulfate (mg/L) MW-09 131 19.54 370 No 10 75.26 62.45 0 No 0.01 Param.

Sulfate (mg/L) MW-01R 761.3 528 370 Yes 28 644.6 249.6 0 No 0.01 Param.

Thallium (mg/L) MW-03 0.0003 0.0003 0.001 No 21 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-04 0.0003 0.0003 0.001 No 21 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-02 0.0003 0.0003 0.001 No 21 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-07 (bg) 0.0003 0.0003 0.001 No 18 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-09 0.0003 0.0003 0.001 No 10 0.000355 0.0001739 90 No 0.011 NP (NDs)

Thallium (mg/L) MW-01R 0.0028 0.0003 0.001 No 28 0.0003893 0.0004725 96.43 No 0.01 NP (NDs)

Confidence Interval
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Total Dissolved Solids (mg/L) MW-03 3450 2795 867 Yes 22 3123 610.2 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-04 2400 1900 867 Yes 22 2092 514.9 0 No 0.01 NP (normality)

Total Dissolved Solids (mg/L) MW-02 2202 1880 867 Yes 22 2041 300.3 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-07 (bg) 713.3 618.9 867 No 18 666.1 78 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-09 1146 712.3 867 No 10 929 242.9 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-01R 3500 3200 867 Yes 28 3214 470.4 0 No 0.01 NP (normality)

Vanadium (mg/L) MW-03 0.00188 0.0005939 0.027 No 10 0.001237 0.0007208 10 No 0.01 Param.

Vanadium (mg/L) MW-04 0.0009392 0.0005128 0.027 No 10 0.000726 0.000239 10 No 0.01 Param.

Vanadium (mg/L) MW-02 0.004916 0.00139 0.027 No 10 0.003153 0.001976 10 No 0.01 Param.

Vanadium (mg/L) MW-07 (bg) 0.0007082 0.0005598 0.027 No 10 0.000634 0.00008316 0 No 0.01 Param.

Vanadium (mg/L) MW-09 0.0021 0.0005 0.027 No 10 0.00087 0.0007889 80 No 0.011 NP (NDs)

Vanadium (mg/L) MW-01R 0.003589 0.002157 0.027 No 28 0.003179 0.00173 3.571 ln(x) 0.01 Param.

Zinc (mg/L) MW-03 0.018 0.018 0.27 No 10 0.01628 0.005436 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-04 0.018 0.018 0.27 No 10 0.0165 0.004743 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-02 0.018 0.018 0.27 No 10 0.01719 0.002561 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-07 (bg) 0.018 0.018 0.27 No 10 0.01673 0.005157 80 No 0.011 NP (NDs)

Zinc (mg/L) MW-09 0.018 0.018 0.27 No 10 0.01684 0.003668 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-01R 0.067 0.022 0.27 No 28 0.06954 0.07713 28.57 No 0.01 NP (normality)

Confidence Interval
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 1/3/2022, 2:00 PM
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November 09, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist

Grand Haven Board of Light and Power-Monthly MWs

Impoundment SamplingClient Project

21J1032Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

For clients that require NELAP Accreditation, Trace certifies that these test results meet all requirements 

of the NELAP Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAP at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1032

Impoundment Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1032-01 Unit 1/2 Near MW-5 Ground Water 10/26/21 11:25 10/27/21 08:52TRACE-EB/TB

21J1032-02 Unit 1/2 Near SG-2 Ground Water 10/26/21 15:25 10/27/21 08:52TRACE-EB/TB

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the laboratory is not accredited by NELAP for this compound

NA Indicates that the compound is not available.

NOTE:  Samples for volatiles that have been extracted with a water miscible solvent were corrected for the 

       total volume of the solvent/water mixture.

Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID: 21J1032-01

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Chromium Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Manganese Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Vanadium Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Trace ID: 21J1032-02

Analysis: EPA 6020B

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: T116174-MSD1

Analysis: EPA 6010D

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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Calcium Note 226 :    The MS recovery was out of control, resulting in an out of control RPD 

between the MS and MSD.  Because the background concentration of this analyte is 

greater than four times the spike amount, no data require qualification.

Analysis: EPA 6020B

Chromium Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Manganese Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Vanadium Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-01

Sample ID: Unit 1/2 Near MW-5 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 11:25Matrix: Ground Water

Field pH: 7.11

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L1.5 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L1.8 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L470 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L0.28 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.039 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L34 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L12 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L20 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L0.00047 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0021 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.035 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0017 0.00090 1 10/28/21 11/04/21mrh acs 206

Cobalt mg/L0.00086 0.0016 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L0.072 0.025 1 10/28/21 11/04/21mrh acs 206

Molybdenum mg/L0.0064 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0032 0.0050 1 10/28/21 11/04/21mrh acs J

Selenium mg/L0.0011 0.0020 1 10/28/21 11/04/21mrh acs J

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.00094 0.00080 1 10/28/21 11/04/21mrh acs 206

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-01

Sample ID: Unit 1/2 Near MW-5 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 11:25Matrix: Ground Water

Field pH: 7.11

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1300 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L1.8 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L480 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L0.098 0.10 1 10/27/21 10/29/21ckd ckd J

Lithium mg/L0.037 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L33 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L12 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L20 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0030 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00088 0.0010 5 11/08/21 11/08/21ckd ckd 402.5, J

Arsenic mg/L0.0016 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.040 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00058 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00035 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L<0.0020 0.0020 5 11/08/21 11/08/21ckd ckd 402.5

Manganese mg/L0.066 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0048 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0022 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00086 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.00035 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-01

Sample ID: Unit 1/2 Near MW-5 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 11:25Matrix: Ground Water

Field pH: 7.11

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116092

Fluoride mg/L3.1 0.10 5 10/27/21 10/28/21ans ans

Chloride mg/L28 0.75 5 10/27/21 10/28/21ans ans

Sulfate as SO4 mg/L1300 60 100 10/29/21 10/29/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116236

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L93 10 1 10/29/21 10/29/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 10/29/21 10/29/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L1200 20 2 10/28/21 10/28/21gmr gmr

Total Dissolved Solids mg/L1800 20 2 11/01/21 11/02/21mr mr

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-02

Sample ID: Unit 1/2 Near SG-2 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 15:25Matrix: Ground Water

Field pH: 8.39

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L3.3 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L4.6 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L280 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L0.25 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.061 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L56 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L15 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L48 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L0.00045 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0024 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.044 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0013 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 10/28/21 11/04/21mrh acs

Copper mg/L0.0021 0.0040 1 10/28/21 11/04/21mrh acs J

Lead mg/L0.00083 0.0020 1 10/28/21 11/04/21mrh acs J

Manganese mg/L0.082 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0048 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0037 0.0050 1 10/28/21 11/04/21mrh acs J

Selenium mg/L0.00093 0.0020 1 10/28/21 11/04/21mrh acs J

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0014 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-02

Sample ID: Unit 1/2 Near SG-2 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 15:25Matrix: Ground Water

Field pH: 8.39

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L940 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L4.7 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L280 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L0.056 0.10 1 10/27/21 10/29/21ckd ckd J

Lithium mg/L0.057 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L54 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L15 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L49 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0013 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.0012 0.0010 5 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0018 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.061 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L0.000045 0.0010 1 11/08/21 11/08/21ckd ckd J

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00023 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00062 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L0.00028 0.0020 5 11/08/21 11/08/21ckd ckd 402.5, J

Manganese mg/L0.054 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0042 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0017 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00075 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.00038 0.00080 1 11/08/21 11/08/21ckd ckd J
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-02

Sample ID: Unit 1/2 Near SG-2 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 15:25Matrix: Ground Water

Field pH: 8.39

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116092

Fluoride mg/L3.1 0.10 5 10/27/21 10/28/21ans ans

Chloride mg/L81 15 100 10/28/21 10/28/21ans ans

Sulfate as SO4 mg/L770 60 100 10/28/21 10/28/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116236

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L91 10 1 10/29/21 10/29/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 10/29/21 10/29/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L1500 20 2 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS
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QUALITY CONTROL RESULTS

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116281

QC Batch Method:  EPA 1631E Analysis Method:  EPA 1631E

Analysis Description: Mercury, Total, Low Level 

Parameter

METHOD BLANK: T116281-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116281-BLK2

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116281-BLK3

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

LABORATORY CONTROL SAMPLE: T116281-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

25.0 94 77-123Mercury ng/L 23.4

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116098

QC Batch Method:  Analysis Method:  EPA 6010D

Analysis Description: Zinc, Dissolved 

Parameter

METHOD BLANK: T116098-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.0023 0.050 JBoron mg/L

0.000061 0.0010 JBeryllium mg/L

<0.50 0.50Calcium mg/L

<0.10 0.10Iron mg/L

0.015 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L
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Parameter

METHOD BLANK: T116098-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T116098-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.00 97 80-120Boron mg/L 0.966

0.0500 102 80-120Beryllium mg/L 0.0510

10.0 103 80-120Calcium mg/L 10.3

10.0 104 80-120Iron mg/L 10.4

10.0 104 80-120Potassium mg/L 10.4

0.500 104 80-120Lithium mg/L 0.522

10.0 105 80-120Magnesium mg/L 10.5

10.0 106 80-120Sodium mg/L 10.6

1.00 104 80-120Zinc mg/L 1.04

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116098-MSD1 Original: 21J1032-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

1.00 200.875-1251.83Boron mg/L 952.792.78 96

0.0500 200.675-1250Beryllium mg/L 950.04790.0476 96

10.0 20275-1250.0978Iron mg/L 9710.09.84 99

10.0 20275-12511.6Potassium mg/L 10221.921.8 104

0.500 200.975-1250.0370Lithium mg/L 1060.5730.568 107

10.0 200.275-12533.4Magnesium mg/L 9042.342.3 90

10.0 20275-12520.3Sodium mg/L 10531.030.8 107

1.00 20375-1250.00301Zinc mg/L 991.020.991 102

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116098-MSD2 Original: 21J1032-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

100 201675-125478Calcium mg/L 98562576 84

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116174

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6010D

Analysis Description: Potassium, Total 
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Parameter

METHOD BLANK: T116174-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0020 0.0020Beryllium mg/L

<0.50 0.50Calcium mg/L

<0.20 0.20Iron mg/L

0.060 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T116174-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.889 93 80-120Boron mg/L 0.830

0.111 98 80-120Beryllium mg/L 0.109

8.89 98 80-120Calcium mg/L 8.74

8.89 101 80-120Iron mg/L 9.02

8.89 102 80-120Potassium mg/L 9.03

0.889 99 80-120Lithium mg/L 0.880

8.89 102 80-120Magnesium mg/L 9.09

8.89 102 80-120Sodium mg/L 9.07

0.889 101 80-120Zinc mg/L 0.894

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116174-MSD1 Original: 21J1032-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.889 201375-1251.81Boron mg/L 1022.612.72 90

0.111 20275-1250Beryllium mg/L 1010.1100.113 99

8.89 2012475-125468 226Calcium mg/L 342475498 80

8.89 20275-1250.275Iron mg/L 1039.209.42 100

8.89 20675-12511.6Potassium mg/L 11321.121.7 107

0.889 20375-1250.0394Lithium mg/L 1080.9690.997 105

8.89 201175-12533.6Magnesium mg/L 9941.642.5 89

8.89 20875-12520.0Sodium mg/L 11629.630.3 108

0.889 20475-1250Zinc mg/L 1020.8760.909 99
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Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116167

QC Batch Method:  Analysis Method:  EPA 6020B

Analysis Description: Vanadium, Dissolved 

Parameter

METHOD BLANK: T116167-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.000026 0.000040 JSilver mg/L

<0.0010 0.0010Arsenic mg/L

<0.00060 0.00060Barium mg/L

<0.00020 0.00020Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00080 0.00080Chromium mg/L

<0.00080 0.00080Copper mg/L

<0.00040 0.00040Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

<0.00040 0.00040Nickel mg/L

<0.00040 0.00040Lead mg/L

0.00017 0.00020 JAntimony mg/L

<0.00087 0.00087Selenium mg/L

<0.00017 0.00017Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T116167-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 102 80-120Silver mg/L 0.0612

0.0600 105 80-120Arsenic mg/L 0.0630

0.0600 98 80-120Barium mg/L 0.0588

0.0600 102 80-120Cadmium mg/L 0.0613

0.0600 101 80-120Cobalt mg/L 0.0604

0.0600 105 80-120Chromium mg/L 0.0629

0.0600 102 80-120Copper mg/L 0.0610

0.0600 102 80-120Manganese mg/L 0.0615

0.0600 98 80-120Molybdenum mg/L 0.0588

0.0600 100 80-120Nickel mg/L 0.0602

0.0600 103 80-120Lead mg/L 0.0616

0.0600 96 80-120Antimony mg/L 0.0577

0.0600 105 80-120Selenium mg/L 0.0630

0.0600 103 80-120Thallium mg/L 0.0617
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LABORATORY CONTROL SAMPLE: T116167-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 97 80-120Vanadium mg/L 0.0581

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116167-MSD1 Original: 21J1032-02

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.0500 20475-1250Silver mg/L 870.04200.0435 84

0.0500 20575-1250.00177Arsenic mg/L 1160.05730.0600 111

0.0500 20275-1250.0000452Cadmium mg/L 980.04820.0492 96

0.0500 20275-1250.000233Cobalt mg/L 910.04500.0459 89

0.0500 20375-1250Chromium mg/L 990.04810.0493 96

0.0500 20375-1250.000624Copper mg/L 830.04080.0419 80

0.0500 20575-1250.0537Manganese mg/L 1020.1020.105 97

0.0500 20675-1250.00421Molybdenum mg/L 1090.05560.0585 103

0.0500 20275-1250.00170Nickel mg/L 880.04450.0455 86

0.0500 20375-1250.000753Selenium mg/L 1090.05370.0555 106

0.0500 20475-1250.000380Vanadium mg/L 1030.04990.0516 99

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116167-MSD2 Original: 21J1032-02

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.250 20175-1250.0610Barium mg/L 990.3060.308 98

0.250 200.375-1250.000275Lead mg/L 1030.2570.258 103

0.250 200.775-1250.00115Antimony mg/L 1040.2590.260 103

0.250 20175-1250Thallium mg/L 1060.2620.265 105

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116174

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6020B

Analysis Description: Selenium, Total 

Parameter

METHOD BLANK: T116174-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0010 0.0010Silver mg/L

<0.0010 0.0010Arsenic mg/L

<0.010 0.010Barium mg/L
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Parameter

METHOD BLANK: T116174-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0010 0.0010Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00090 0.00090Chromium mg/L

<0.0040 0.0040Copper mg/L

<0.025 0.025Manganese mg/L

0.00027 0.00040 JMolybdenum mg/L

<0.0050 0.0050Nickel mg/L

<0.0020 0.0020Lead mg/L

<0.00030 0.00030Antimony mg/L

<0.0020 0.0020Selenium mg/L

<0.0010 0.0010Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T116174-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0278 120 80-120Silver mg/L 0.0333

0.0556 108 80-120Arsenic mg/L 0.0599

0.889 107 80-120Barium mg/L 0.950

0.0278 107 80-120Cadmium mg/L 0.0297

0.889 100 80-120Cobalt mg/L 0.892

0.0278 104 80-120Chromium mg/L 0.0288

0.890 97 80-120Copper mg/L 0.863

0.887 99 80-120Manganese mg/L 0.878

0.889 106 80-120Molybdenum mg/L 0.942

0.889 95 80-120Nickel mg/L 0.840

0.0556 96 80-120Lead mg/L 0.0533

0.0556 109 80-120Antimony mg/L 0.0608

0.0556 101 80-120Selenium mg/L 0.0560

0.0556 98 80-120Thallium mg/L 0.0542

0.889 103 80-120Vanadium mg/L 0.915

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116174-MSD1 Original: 21J1032-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.0278 20575-1250Silver mg/L 1110.02920.0308 105
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116174-MSD1 Original: 21J1032-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.0556 20675-1250.00212Arsenic mg/L 1240.06700.0711 117

0.889 20775-1250.0351Barium mg/L 1150.9941.06 108

0.0278 20675-1250Cadmium mg/L 1070.02800.0298 101

0.889 20575-1250.000863Cobalt mg/L 1180.9971.05 112

0.0278 20675-1250.00175 206Chromium mg/L 1390.03820.0404 131

0.890 20675-1250Copper mg/L 1060.8870.944 100

0.887 20775-1250.0718 206Manganese mg/L 1391.221.30 130

0.889 20575-1250.00638Molybdenum mg/L 1150.9801.03 110

0.889 20575-1250.00323Nickel mg/L 1080.9090.959 102

0.0556 20575-1250Lead mg/L 900.04760.0499 86

0.0556 20775-1250.000470Antimony mg/L 1150.06000.0643 107

0.0556 20775-1250.00107Selenium mg/L 1150.06050.0649 107

0.0556 20675-1250Thallium mg/L 930.04910.0519 88

0.889 20675-1250.000945 206Vanadium mg/L 1521.281.35 144

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  [CALC]

QC Batch Method:  Analysis Method:  SM 2340 B-11

Analysis Description: Hardness (Metals) 

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116092

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Fluoride 

Parameter

METHOD BLANK: T116092-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.020 0.020Fluoride mg/L

LABORATORY CONTROL SAMPLE: T116092-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 100 90-110Chloride mg/L 5.00

1.00 99 90-110Fluoride mg/L 0.992

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling
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QC Batch:  T116163

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Sulfate 

Parameter

METHOD BLANK: T116163-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.60 0.60Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T116163-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 102 90-110Chloride mg/L 5.11

5.00 98 90-110Sulfate as SO4 mg/L 4.88

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116228

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Sulfate 

Parameter

METHOD BLANK: T116228-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.60 0.60Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T116228-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 98 90-110Sulfate as SO4 mg/L 4.89

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116236

QC Batch Method:  SM 2320 B-11 Analysis Method:  SM 2320 B-11

Analysis Description: Alkalinity, Bicarbonate 

LABORATORY CONTROL SAMPLE: T116236-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 100 88-112Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L 100

100 100 88-112Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L 100
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Parameter

SAMPLE DUPLICATE: T116236-DUP1 Original: 21J1032-01

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

93.1 1 20091.8Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116175

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T116175-BLK1

Units
Blank

Result
Reporting

Limit Notes

1.0 10 JTotal Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T116175-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 109 80-120Total Dissolved Solids mg/L 543

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116265

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T116265-BLK1

Units
Blank

Result
Reporting

Limit Notes

9.0 10 JTotal Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T116265-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 105 80-120Total Dissolved Solids mg/L 527
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November 09, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist

Grand Haven Board of Light and Power-Monthly MWs

MW SamplingClient Project

21J1034Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

For clients that require NELAP Accreditation, Trace certifies that these test results meet all requirements 

of the NELAP Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAP at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1034

MW Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1034-01 MW-1R Ground Water 10/26/21 11:45 10/27/21 09:16TRACE-EB/TB

21J1034-02 MW-2 Ground Water 10/26/21 13:55 10/27/21 09:16TRACE-EB/TB

21J1034-03 MW-3 Ground Water 10/26/21 12:35 10/27/21 09:16TRACE-EB/TB

21J1034-04 MW-4 Ground Water 10/26/21 12:00 10/27/21 09:16TRACE-EB/TB

21J1034-05 MW-5 Ground Water 10/26/21 10:35 10/27/21 09:16TRACE-EB/TB

21J1034-06 MW-6 Ground Water 10/26/21 11:00 10/27/21 09:16TRACE-EB/TB

21J1034-07 MW-7 Ground Water 10/26/21 10:20 10/27/21 09:16TRACE-EB/TB

21J1034-08 MW-8 Ground Water 10/26/21 15:35 10/27/21 09:16TRACE-EB/TB

21J1034-09 MW-9 Ground Water 10/26/21 14:30 10/27/21 09:16TRACE-EB/TB

21J1034-10 MW-10 Ground Water 10/26/21 15:05 10/27/21 09:16TRACE-EB/TB

CERTIFICATE OF ANALYSIS
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AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the laboratory is not accredited by NELAP for this compound

NA Indicates that the compound is not available.

NOTE:  Samples for volatiles that have been extracted with a water miscible solvent were corrected for the 

       total volume of the solvent/water mixture.

Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID: 21J1034-01

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Cadmium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Silver Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: 21J1034-02

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: 21J1034-03

Analysis: EPA 6020B

CERTIFICATE OF ANALYSIS
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Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: 21J1034-04

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: 21J1034-10

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: T116175-DUP2

Analysis: SM 2540 C-11

Total Dissolved Solids Note 623 :    The relative percent difference between the sample and sample duplicate 

is out of control.  The sample result should be considered estimated.

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-01

Sample ID: MW-1R Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:45Matrix: Ground Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L1.9 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L140 0.50 10 10/28/21 11/02/21mrh ckd

Calcium mg/L220 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L1.7 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L2.8 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L120 2.0 10 10/28/21 11/02/21mrh ckd

Potassium mg/L92 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L480 5.0 10 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L0.00044 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0046 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.20 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0022 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.0022 0.0016 1 10/28/21 11/04/21mrh acs

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L0.0024 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L0.40 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0016 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0039 0.0050 1 10/28/21 11/04/21mrh acs J

Selenium mg/L0.00097 0.0020 1 10/28/21 11/04/21mrh acs J

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0017 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-01

Sample ID: MW-1R Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:45Matrix: Ground Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1000 8.2 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L130 2.5 50 10/27/21 10/29/21ckd ckd

Calcium mg/L250 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L1.5 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L2.6 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L120 2.0 10 10/27/21 10/29/21ckd ckd

Potassium mg/L85 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L470 5.0 10 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0013 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00050 0.0010 5 11/08/21 11/08/21ckd ckd 402.5, J

Arsenic mg/L0.0040 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.21 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 5 11/08/21 11/08/21ckd ckd 402.5

Chromium mg/L0.00099 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00073 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L<0.0020 0.0020 5 11/08/21 11/08/21ckd ckd 402.5

Manganese mg/L0.29 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0011 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0019 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00066 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.00020 0.00020 5 11/08/21 11/08/21ckd ckd 402.5

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.00092 0.00080 1 11/08/21 11/08/21ckd ckd

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-01

Sample ID: MW-1R Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:45Matrix: Ground Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L13 2.0 100 10/27/21 10/27/21ans ans

Chloride mg/L230 15 100 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L530 60 100 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116236

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L1200 10 1 10/29/21 10/29/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 10/29/21 10/29/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L3600 20 2 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-02

Sample ID: MW-2 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 13:55Matrix: Ground Water

Field pH: 6.48

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L2.8 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L100 0.50 10 10/28/21 11/02/21mrh ckd

Calcium mg/L190 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L22 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L1.2 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L62 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L50 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L300 5.0 10 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.012 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.50 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.040 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.0055 0.0016 1 10/28/21 11/04/21mrh acs

Copper mg/L0.0022 0.0040 1 10/28/21 11/04/21mrh acs J

Lead mg/L0.0018 0.0020 1 10/28/21 11/04/21mrh acs J

Manganese mg/L0.80 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0045 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.017 0.0050 1 10/28/21 11/04/21mrh acs

Selenium mg/L0.0017 0.0020 1 10/28/21 11/04/21mrh acs J

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0039 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-02

Sample ID: MW-2 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 13:55Matrix: Ground Water

Field pH: 6.48

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L740 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L98 0.50 10 10/27/21 10/29/21ckd ckd

Calcium mg/L200 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L22 1.0 10 10/27/21 10/29/21ckd ckd

Lithium mg/L1.1 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L65 2.0 10 10/27/21 10/29/21ckd ckd

Potassium mg/L48 10 10 10/27/21 10/29/21ckd ckd

Sodium mg/L310 5.0 10 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0030 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L<0.0010 0.0010 5 11/08/21 11/08/21ckd ckd 402.5

Arsenic mg/L0.012 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.48 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L0.000054 0.0010 1 11/08/21 11/08/21ckd ckd J

Chromium mg/L0.028 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.0047 0.0016 1 11/08/21 11/08/21ckd ckd

Copper mg/L0.00072 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L0.0012 0.0020 5 11/08/21 11/08/21ckd ckd 402.5, J

Manganese mg/L0.80 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0038 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.015 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.0013 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L0.000027 0.000040 1 11/08/21 11/08/21ckd ckd J

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.0029 0.00080 1 11/08/21 11/08/21ckd ckd

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-02

Sample ID: MW-2 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 13:55Matrix: Ground Water

Field pH: 6.48

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L9.4 0.50 25 10/27/21 10/27/21ans ans

Chloride mg/L140 3.8 25 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L<3.0 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L2100 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L2000 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-03

Sample ID: MW-3 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:35Matrix: Ground Water

Field pH: 6.91

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L0.79 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L4.4 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L490 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L4.5 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.053 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L200 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L21 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L140 5.0 10 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0012 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.47 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0041 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.0014 0.0016 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L2.1 0.25 10 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.00012 0.00040 1 10/28/21 11/04/21mrh acs J, N

Nickel mg/L0.0027 0.0050 1 10/28/21 11/04/21mrh acs J

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0014 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-03

Sample ID: MW-3 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:35Matrix: Ground Water

Field pH: 6.91

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L2100 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L4.3 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L500 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L4.4 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.053 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L220 2.0 10 10/27/21 10/29/21ckd ckd

Potassium mg/L21 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L140 5.0 10 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.00074 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L<0.0010 0.0010 5 11/08/21 11/08/21ckd ckd 402.5

Arsenic mg/L0.0011 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.45 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.0018 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00063 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00046 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L<0.0020 0.0020 5 11/08/21 11/08/21ckd ckd 402.5

Manganese mg/L1.6 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.00010 0.00040 1 11/08/21 11/08/21ckd ckd J, N

Nickel mg/L0.0013 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00048 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.00068 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-03

Sample ID: MW-3 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:35Matrix: Ground Water

Field pH: 6.91

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L0.89 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L330 15 100 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L23 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L2000 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L2500 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 13 of 54Report ID: 21J1034 TRACE_QC FINAL 11 09 21 1528



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-04

Sample ID: MW-4 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:00Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L<0.50 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L3.7 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L370 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L5.2 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.061 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L89 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L22 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L81 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0019 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.12 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0033 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.00079 0.0016 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L1.1 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0015 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.011 0.0050 1 10/28/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0010 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-04

Sample ID: MW-4 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:00Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1300 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L4.1 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L380 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L5.4 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.071 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L90 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L21 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L83 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L<0.020 0.020 1 10/27/21 10/29/21ckd ckd

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L<0.0010 0.0010 5 11/08/21 11/08/21ckd ckd 402.5

Arsenic mg/L0.0012 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.13 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.0021 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00048 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L<0.0020 0.0020 5 11/08/21 11/08/21ckd ckd 402.5

Manganese mg/L0.83 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.00089 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0080 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.00063 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 15 of 54Report ID: 21J1034 TRACE_QC FINAL 11 09 21 1528



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-04

Sample ID: MW-4 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:00Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L1.3 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L170 7.5 50 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L450 30 50 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L870 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L1900 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-05

Sample ID: MW-5 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:35Matrix: Ground Water

Field pH: 7.43

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L<0.50 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0014 0.0014 1 10/28/21 11/02/21mrh ckd

Boron mg/L3.0 0.035 1 10/28/21 11/02/21mrh ckd

Calcium mg/L340 3.5 10 10/28/21 11/02/21mrh ckd

Iron mg/L2.5 0.14 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.089 0.0070 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L37 0.14 1 10/28/21 11/02/21mrh ckd

Potassium mg/L9.3 0.70 1 10/28/21 11/02/21mrh ckd

Sodium mg/L29 0.35 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.014 0.014 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00021 0.00021 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.040 0.00070 1 10/28/21 11/04/21mrh acs

Barium mg/L0.087 0.0070 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.00070 0.00070 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0017 0.00063 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.00069 0.0011 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0028 0.0028 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0014 0.0014 1 10/28/21 11/04/21mrh acs

Manganese mg/L0.90 0.018 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0023 0.00028 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0015 0.0035 1 10/28/21 11/04/21mrh acs J

Selenium mg/L<0.0014 0.0014 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.00070 0.00070 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.00070 0.00070 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.00089 0.00056 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 17 of 54Report ID: 21J1034 TRACE_QC FINAL 11 09 21 1528



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-05

Sample ID: MW-5 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:35Matrix: Ground Water

Field pH: 7.43

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1000 0.58 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L3.1 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L360 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L2.0 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.092 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L39 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L9.4 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L30 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L<0.020 0.020 1 10/27/21 10/29/21ckd ckd

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00010 0.00020 1 11/08/21 11/08/21ckd ckd J

Arsenic mg/L0.043 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.088 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00021 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L<0.00040 0.00040 1 11/08/21 11/08/21ckd ckd

Manganese mg/L0.69 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0016 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.00017 0.00040 1 11/08/21 11/08/21ckd ckd J

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00066 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-05

Sample ID: MW-5 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:35Matrix: Ground Water

Field pH: 7.43

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L3.3 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L22 0.75 5 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L320 15 25 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L750 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L1300 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-06

Sample ID: MW-6 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:00Matrix: Ground Water

Field pH: 7.60

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L0.94 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0014 0.0014 1 10/28/21 11/02/21mrh ckd

Boron mg/L13 0.35 10 10/28/21 11/02/21mrh ckd

Calcium mg/L200 3.5 10 10/28/21 11/02/21mrh ckd

Iron mg/L13 0.14 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.23 0.0070 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L100 1.4 10 10/28/21 11/02/21mrh ckd

Potassium mg/L34 0.70 1 10/28/21 11/02/21mrh ckd

Sodium mg/L110 3.5 10 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.014 0.014 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00021 0.00021 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0017 0.00070 1 10/28/21 11/04/21mrh acs

Barium mg/L1.6 0.035 5 10/28/21 11/04/21mrh acs

Cadmium mg/L0.00053 0.00070 1 10/28/21 11/04/21mrh acs J

Chromium mg/L0.0029 0.00063 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.00082 0.0011 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0028 0.0028 1 10/28/21 11/04/21mrh acs

Lead mg/L0.0014 0.0014 1 10/28/21 11/04/21mrh acs

Manganese mg/L0.41 0.018 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.00076 0.00028 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0022 0.0035 1 10/28/21 11/04/21mrh acs J

Selenium mg/L<0.0014 0.0014 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.00070 0.00070 1 10/28/21 11/04/21mrh acs

Thallium mg/L0.00030 0.00070 1 10/28/21 11/04/21mrh acs J

Vanadium mg/L0.00083 0.00056 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 20 of 54Report ID: 21J1034 TRACE_QC FINAL 11 09 21 1528



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-06

Sample ID: MW-6 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:00Matrix: Ground Water

Field pH: 7.60

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L940 5.8 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L13 0.50 10 10/27/21 10/29/21ckd ckd

Calcium mg/L200 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L6.9 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.22 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L110 2.0 10 10/27/21 10/29/21ckd ckd

Potassium mg/L36 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L120 5.0 10 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0027 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00033 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0017 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L1.5 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L0.000072 0.0010 1 11/08/21 11/08/21ckd ckd J

Chromium mg/L0.0011 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00042 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00016 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L<0.00040 0.00040 1 11/08/21 11/08/21ckd ckd

Manganese mg/L0.29 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.00069 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0013 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00029 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-06

Sample ID: MW-6 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:00Matrix: Ground Water

Field pH: 7.60

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L1.6 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L200 7.5 50 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L1.3 3.0 5 10/27/21 10/27/21ans ans J

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L960 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L1300 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-07

Sample ID: MW-7 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:20Matrix: Ground Water

Field pH: 7.01

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L<0.50 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L15 0.50 10 10/28/21 11/02/21mrh ckd

Calcium mg/L130 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L16 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L<0.010 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L35 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L4.5 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L54 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.36 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0010 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.00088 0.0016 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L2.0 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L<0.00040 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 10/28/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.00067 0.00080 1 10/28/21 11/04/21mrh acs J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-07

Sample ID: MW-7 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:20Matrix: Ground Water

Field pH: 7.01

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L470 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L16 0.25 5 10/27/21 10/29/21ckd ckd

Calcium mg/L130 0.50 1 10/27/21 10/29/21ckd ckd

Iron mg/L17 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.011 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L36 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L4.7 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L56 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L<0.020 0.020 1 10/27/21 10/29/21ckd ckd

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00016 0.00020 1 11/08/21 11/08/21ckd ckd J

Arsenic mg/L0.00033 0.0010 1 11/08/21 11/08/21ckd ckd J

Barium mg/L0.35 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00073 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L<0.00040 0.00040 1 11/08/21 11/08/21ckd ckd

Manganese mg/L1.7 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L<0.00040 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.00013 0.00040 1 11/08/21 11/08/21ckd ckd J

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00058 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-07

Sample ID: MW-7 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:20Matrix: Ground Water

Field pH: 7.01

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L0.094 0.10 5 10/27/21 10/27/21ans ans J

Chloride mg/L14 0.75 5 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L30 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L630 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L630 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-08

Sample ID: MW-8 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:35Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L<0.50 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L1.4 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L130 2.5 5 10/28/21 11/02/21mrh ckd

Iron mg/L29 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.043 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L25 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L9.4 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L27 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0067 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L1.0 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0012 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 10/28/21 11/04/21mrh acs

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L1.5 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0037 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 10/28/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L<0.00080 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-08

Sample ID: MW-8 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:35Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L440 0.82 5 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L1.4 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L140 0.50 1 10/27/21 10/29/21ckd ckd

Iron mg/L28 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.043 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L26 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L9.3 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L28 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0015 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00033 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0062 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.96 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.00065 0.00080 1 11/08/21 11/08/21ckd ckd J

Cobalt mg/L0.00030 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L0.000042 0.00040 1 11/08/21 11/08/21ckd ckd J

Manganese mg/L1.3 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0033 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0010 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00038 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-08

Sample ID: MW-8 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:35Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L0.42 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L30 0.75 5 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L37 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L450 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L630 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-09

Sample ID: MW-9 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 14:30Matrix: Ground Water

Field pH: 7.31

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L0.62 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L6.8 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L220 2.5 5 10/28/21 11/02/21mrh ckd

Iron mg/L19 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.26 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L36 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L16 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L32 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0025 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L5.0 0.10 10 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0029 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 10/28/21 11/04/21mrh acs

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L0.72 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.017 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 10/28/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L<0.00080 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-09

Sample ID: MW-9 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 14:30Matrix: Ground Water

Field pH: 7.31

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L690 0.82 5 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L6.6 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L210 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L18 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.27 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L36 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L15 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L33 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0013 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00046 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0027 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L5.1 0.0060 10 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.0018 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00039 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L<0.00040 0.00040 1 11/08/21 11/08/21ckd ckd

Manganese mg/L0.55 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.019 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.00080 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00037 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00031 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-09

Sample ID: MW-9 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 14:30Matrix: Ground Water

Field pH: 7.31

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L2.5 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L13 0.75 5 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L14 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L760 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L880 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-10

Sample ID: MW-10 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:05Matrix: Ground Water

Field pH: 7.42

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L0.80 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L52 0.50 10 10/28/21 11/02/21mrh ckd

Calcium mg/L140 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L10 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L1.4 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L65 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L52 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L480 5.0 10 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0011 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L1.5 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.011 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.0011 0.0016 1 10/28/21 11/04/21mrh acs J

Copper mg/L0.0050 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L0.0012 0.0020 1 10/28/21 11/04/21mrh acs J

Manganese mg/L0.50 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.012 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0027 0.0050 1 10/28/21 11/04/21mrh acs J

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0018 0.00080 1 10/28/21 11/04/21mrh acs
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-10

Sample ID: MW-10 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:05Matrix: Ground Water

Field pH: 7.42

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L620 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L51 0.50 10 10/27/21 10/29/21ckd ckd

Calcium mg/L140 0.50 1 10/27/21 10/29/21ckd ckd

Iron mg/L8.2 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L1.4 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L65 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L48 10 10 10/27/21 10/29/21ckd ckd

Sodium mg/L490 5.0 10 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0016 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L<0.0010 0.0010 5 11/08/21 11/08/21ckd ckd 402.5

Arsenic mg/L0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L1.3 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.0079 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00080 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00013 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L<0.0020 0.0020 5 11/08/21 11/08/21ckd ckd 402.5

Manganese mg/L0.37 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0089 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0017 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00058 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.0013 0.00080 1 11/08/21 11/08/21ckd ckd
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-10

Sample ID: MW-10 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:05Matrix: Ground Water

Field pH: 7.42

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116179

Fluoride mg/L11 0.20 10 10/28/21 10/28/21ans ans

Chloride mg/L520 15 100 10/28/21 10/28/21ans ans

Sulfate as SO4 mg/L53 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L970 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L2000 40 4 10/28/21 10/28/21gmr gmr
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QUALITY CONTROL RESULTS

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116281

QC Batch Method:  EPA 1631E Analysis Method:  EPA 1631E

Analysis Description: Mercury, Total, Low Level 

Parameter

METHOD BLANK: T116281-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116281-BLK2

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116281-BLK3

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

LABORATORY CONTROL SAMPLE: T116281-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

25.0 94 77-123Mercury ng/L 23.4

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116281-MSD1 Original: 21J1034-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

10.0 24271-1251.88Mercury ng/L 829.9210.1 80

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116098

QC Batch Method:  Analysis Method:  EPA 6010D

Analysis Description: Sodium, Dissolved 

Parameter

METHOD BLANK: T116098-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.0023 0.050 JBoron mg/L

0.000061 0.0010 JBeryllium mg/L

<0.50 0.50Calcium mg/L
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Parameter

METHOD BLANK: T116098-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.10 0.10Iron mg/L

0.015 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T116098-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.00 97 80-120Boron mg/L 0.966

0.0500 102 80-120Beryllium mg/L 0.0510

10.0 103 80-120Calcium mg/L 10.3

10.0 104 80-120Iron mg/L 10.4

10.0 104 80-120Potassium mg/L 10.4

0.500 104 80-120Lithium mg/L 0.522

10.0 105 80-120Magnesium mg/L 10.5

10.0 106 80-120Sodium mg/L 10.6

1.00 104 80-120Zinc mg/L 1.04

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116174

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6010D

Analysis Description: Lithium, Total 

Parameter

METHOD BLANK: T116174-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0020 0.0020Beryllium mg/L

<0.50 0.50Calcium mg/L

<0.20 0.20Iron mg/L

0.060 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L
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LABORATORY CONTROL SAMPLE: T116174-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.889 93 80-120Boron mg/L 0.830

0.111 98 80-120Beryllium mg/L 0.109

8.89 98 80-120Calcium mg/L 8.74

8.89 101 80-120Iron mg/L 9.02

8.89 102 80-120Potassium mg/L 9.03

0.889 99 80-120Lithium mg/L 0.880

8.89 102 80-120Magnesium mg/L 9.09

8.89 102 80-120Sodium mg/L 9.07

0.889 101 80-120Zinc mg/L 0.894

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116167

QC Batch Method:  Analysis Method:  EPA 6020B

Analysis Description: Barium, Dissolved 

Parameter

METHOD BLANK: T116167-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.000026 0.000040 JSilver mg/L

<0.0010 0.0010Arsenic mg/L

<0.00060 0.00060Barium mg/L

<0.00020 0.00020Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00080 0.00080Chromium mg/L

<0.00080 0.00080Copper mg/L

<0.00040 0.00040Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

<0.00040 0.00040Nickel mg/L

<0.00040 0.00040Lead mg/L

0.00017 0.00020 JAntimony mg/L

<0.00087 0.00087Selenium mg/L

<0.00017 0.00017Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T116167-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 102 80-120Silver mg/L 0.0612

0.0600 105 80-120Arsenic mg/L 0.0630
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LABORATORY CONTROL SAMPLE: T116167-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 98 80-120Barium mg/L 0.0588

0.0600 102 80-120Cadmium mg/L 0.0613

0.0600 101 80-120Cobalt mg/L 0.0604

0.0600 105 80-120Chromium mg/L 0.0629

0.0600 102 80-120Copper mg/L 0.0610

0.0600 102 80-120Manganese mg/L 0.0615

0.0600 98 80-120Molybdenum mg/L 0.0588

0.0600 100 80-120Nickel mg/L 0.0602

0.0600 103 80-120Lead mg/L 0.0616

0.0600 96 80-120Antimony mg/L 0.0577

0.0600 105 80-120Selenium mg/L 0.0630

0.0600 103 80-120Thallium mg/L 0.0617

0.0600 97 80-120Vanadium mg/L 0.0581

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116174

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6020B

Analysis Description: Selenium, Total 

Parameter

METHOD BLANK: T116174-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0010 0.0010Silver mg/L

<0.0010 0.0010Arsenic mg/L

<0.010 0.010Barium mg/L

<0.0010 0.0010Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00090 0.00090Chromium mg/L

<0.0040 0.0040Copper mg/L

<0.025 0.025Manganese mg/L

0.00027 0.00040 JMolybdenum mg/L

<0.0050 0.0050Nickel mg/L

<0.0020 0.0020Lead mg/L

<0.00030 0.00030Antimony mg/L

<0.0020 0.0020Selenium mg/L

<0.0010 0.0010Thallium mg/L

<0.00080 0.00080Vanadium mg/L
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LABORATORY CONTROL SAMPLE: T116174-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0278 120 80-120Silver mg/L 0.0333

0.0556 108 80-120Arsenic mg/L 0.0599

0.889 107 80-120Barium mg/L 0.950

0.0278 107 80-120Cadmium mg/L 0.0297

0.889 100 80-120Cobalt mg/L 0.892

0.0278 104 80-120Chromium mg/L 0.0288

0.890 97 80-120Copper mg/L 0.863

0.887 99 80-120Manganese mg/L 0.878

0.889 106 80-120Molybdenum mg/L 0.942

0.889 95 80-120Nickel mg/L 0.840

0.0556 96 80-120Lead mg/L 0.0533

0.0556 109 80-120Antimony mg/L 0.0608

0.0556 101 80-120Selenium mg/L 0.0560

0.0556 98 80-120Thallium mg/L 0.0542

0.889 103 80-120Vanadium mg/L 0.915

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  [CALC]

QC Batch Method:  Analysis Method:  SM 2340 B-11

Analysis Description: Hardness (Metals) 

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116121

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Sulfate 

Parameter

METHOD BLANK: T116121-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.020 0.020Fluoride mg/L

<0.60 0.60Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T116121-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 100 90-110Chloride mg/L 5.02

1.00 102 90-110Fluoride mg/L 1.02
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LABORATORY CONTROL SAMPLE: T116121-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 103 90-110Sulfate as SO4 mg/L 5.14

Parameter

MATRIX SPIKE: T116121-MS1 Original: 21J1034-01

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

233 500 80-120112Chloride mg/L 794

12.6 100 80-12094Fluoride mg/L 107

533 500 80-120118Sulfate as SO4 mg/L 1120

Parameter

MATRIX SPIKE: T116121-MS2 Original: 21J1034-07

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

13.9 25.0 80-120103Chloride mg/L 39.6

0.0942 5.00 80-12090Fluoride mg/L 4.60

29.6 25.0 80-12098Sulfate as SO4 mg/L 54.1

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116179

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Fluoride 

Parameter

METHOD BLANK: T116179-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.020 0.020Fluoride mg/L

LABORATORY CONTROL SAMPLE: T116179-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 101 90-110Chloride mg/L 5.03

1.00 101 90-110Fluoride mg/L 1.01

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116236

QC Batch Method:  SM 2320 B-11 Analysis Method:  SM 2320 B-11

Analysis Description: Alkalinity, Bicarbonate 
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LABORATORY CONTROL SAMPLE: T116236-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 100 88-112Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L 100

100 100 88-112Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L 100

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116366

QC Batch Method:  SM 2320 B-11 Analysis Method:  SM 2320 B-11

Analysis Description: Alkalinity, Carbonate 

LABORATORY CONTROL SAMPLE: T116366-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 97 88-112Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L 97.3

100 97 88-112Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L 97.3

Parameter

SAMPLE DUPLICATE: T116366-DUP1 Original: 21J1034-02

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

2150 163 200218Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L

0 200<5.0Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116175

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T116175-BLK1

Units
Blank

Result
Reporting

Limit Notes

1.0 10 JTotal Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T116175-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 109 80-120Total Dissolved Solids mg/L 543
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Parameter

SAMPLE DUPLICATE: T116175-DUP2 Original: 21J1034-01

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

3600 25 10 6232800Total Dissolved Solids mg/L
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November 30, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist
Grand Haven Board of Light and Power-Monthly MWs

Impoundment & MW SamplingClient Project

21J1032 & 21J1034Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

The results were obtained from Eurofins.

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements 

of the NELAC Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1032

Impoundment Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1032-01 Unit 1/2 Near MW-5 Ground Water 10/26/21 11:25 10/27/21 08:52TRACE-EB/TB

21J1032-02 Unit 1/2 Near SG-2 Ground Water 10/26/21 15:25 10/27/21 08:52TRACE-EB/TB

SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1034

MW Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1034-01 MW-1R Ground Water 10/26/21 11:45 10/27/21 09:16TRACE-EB/TB

21J1034-02 MW-2 Ground Water 10/26/21 13:55 10/27/21 09:16TRACE-EB/TB

21J1034-03 MW-3 Ground Water 10/26/21 12:35 10/27/21 09:16TRACE-EB/TB

21J1034-04 MW-4 Ground Water 10/26/21 12:00 10/27/21 09:16TRACE-EB/TB

21J1034-05 MW-5 Ground Water 10/26/21 10:35 10/27/21 09:16TRACE-EB/TB

21J1034-06 MW-6 Ground Water 10/26/21 11:00 10/27/21 09:16TRACE-EB/TB

21J1034-07 MW-7 Ground Water 10/26/21 10:20 10/27/21 09:16TRACE-EB/TB

21J1034-08 MW-8 Ground Water 10/26/21 15:35 10/27/21 09:16TRACE-EB/TB

21J1034-09 MW-9 Ground Water 10/26/21 14:30 10/27/21 09:16TRACE-EB/TB

21J1034-10 MW-10 Ground Water 10/26/21 15:05 10/27/21 09:16TRACE-EB/TB

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the compound has not been evaluated by NELAC

NA Indicates that the compound is not available.

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



ANALYTICAL REPORT
Eurofins Eaton Analytical - South Bend
110 S Hill Street
South Bend, IN 46617
Tel: (574)233-4777

Laboratory Job ID: 810-6209-1
Client Project/Site: Trace-21J1034 & 21J1032
Revision: 1

For:
Trace Analytical Laboratories
2241 Black Creek Road
Muskegon, Michigan 49444

Attn: Jon Mink

Authorized for release by:
11/29/2021 6:14:27 PM

Karen Fullmer, Project Manager
(574)233-4777
karen.fullmer@eurofinset.com

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

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Qualifiers

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

CFU Colony Forming Unit

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)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

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

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

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)

TNTC Too Numerous To Count

Eurofins Eaton Analytical - South Bend
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Case Narrative
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Job ID: 810-6209-1

Laboratory: Eurofins Eaton Analytical - South Bend

Narrative

Job Narrative

810-6209-1

Comments

No additional comments.

Revision

The report being provided is a revision of the original report sent on 11/22/2021.  The report (revision 1) is being revised due to: Project
was logged in as drinking water matrix by accident.  Report revised to change matrix..

Receipt

The samples were received on 10/28/2021 9:45 AM.  Unless otherwise noted below, the samples arrived in good condition, and where

required, properly preserved and on ice.  The temperatures of the 2 coolers at receipt time were 14.0º C and 14.2º C.

RAD

Method SM7500 Ra D: The barium carrier recovery is outside the  upper control limit (110%) <OR> lower control  for the following
sample(s): 6209-A-11-D Re-analysis is required.

Method SM7500 Ra D: The barium carrier recovery 69.2mg is outside the established limits of 40.5-64.8mg for the following sample:

MW-9 (810-6209-11).  Re-analysis is required.

Method SM7500 Ra D: The barium carrier recovery 69.2mg is outside the established limits of 40.5-64.8mg for the following sample: 
MW-9 (810-6209-11).  Re-analysis is required.Insufficient sample was available for re-analysis and matrix is dirty; therefore, the data have
been reported.

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

Eurofins Eaton Analytical - South Bend
Page 4 of 27 11/29/2021 (Rev. 1)
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Detection Summary
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Client Sample ID: Unit 1/2 Near MW-5 Lab Sample ID: 810-6209-1

No Detections.

Client Sample ID: Unit 1/2 Near SG-2 Lab Sample ID: 810-6209-2

No Detections.

Client Sample ID: MW-1R Lab Sample ID: 810-6209-3

No Detections.

Client Sample ID: MW-2 Lab Sample ID: 810-6209-4

No Detections.

Client Sample ID: MW-3 Lab Sample ID: 810-6209-5

No Detections.

Client Sample ID: MW-4 Lab Sample ID: 810-6209-6

No Detections.

Client Sample ID: MW-5 Lab Sample ID: 810-6209-7

No Detections.

Client Sample ID: MW-6 Lab Sample ID: 810-6209-8

No Detections.

Client Sample ID: MW-7 Lab Sample ID: 810-6209-9

No Detections.

Client Sample ID: MW-8 Lab Sample ID: 810-6209-10

No Detections.

Client Sample ID: MW-9 Lab Sample ID: 810-6209-11

No Detections.

Client Sample ID: MW-10 Lab Sample ID: 810-6209-12

No Detections.

Eurofins Eaton Analytical - South Bend

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-1Client Sample ID: Unit 1/2 Near MW-5
Matrix: Ground WaterDate Collected: 10/26/21 11:25

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.6201.00

RL MDC

0.72719

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.290 U

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.4101.00

RL MDC

0.380

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.500 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.6201.00

RL MDC

0.620

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-2Client Sample ID: Unit 1/2 Near SG-2
Matrix: Ground WaterDate Collected: 10/26/21 15:25

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.5501.00

RL MDC

0.60745

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.310 U

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.3301.00

RL MDC

0.330

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 -0.410 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.5501.00

RL MDC

0.510

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-3Client Sample ID: MW-1R
Matrix: Ground WaterDate Collected: 10/26/21 11:45

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

0.410

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.4101.00

RL MDC

0.51088

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins Eaton Analytical - South Bend

Page 6 of 27 11/29/2021 (Rev. 1)

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-3Client Sample ID: MW-1R
Matrix: Ground WaterDate Collected: 10/26/21 11:45

Date Received: 10/28/21 09:45

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.410

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.3101.00

RL MDC

0.330

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.0800 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.4101.00

RL MDC

0.390

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-4Client Sample ID: MW-2
Matrix: Ground WaterDate Collected: 10/26/21 13:55

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

2.27

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.6101.00

RL MDC

0.91351

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 1.00

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.6101.00

RL MDC

0.680

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 1.27

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.5801.00

RL MDC

0.610

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-5Client Sample ID: MW-3
Matrix: Ground WaterDate Collected: 10/26/21 12:35

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

1.01

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.5401.00

RL MDC

0.68593

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.310 U

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.5401.00

RL MDC

0.490

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins Eaton Analytical - South Bend
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-5Client Sample ID: MW-3
Matrix: Ground WaterDate Collected: 10/26/21 12:35

Date Received: 10/28/21 09:45

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 1.01

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.4601.00

RL MDC

0.480

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-6Client Sample ID: MW-4
Matrix: Ground WaterDate Collected: 10/26/21 12:00

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

1.87

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.4601.00

RL MDC

0.67209

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.910

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.3601.00

RL MDC

0.460

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.960

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.4601.00

RL MDC

0.490

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-7Client Sample ID: MW-5
Matrix: Ground WaterDate Collected: 10/26/21 10:35

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.5301.00

RL MDC

0.60539

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.160 U

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.3501.00

RL MDC

0.310

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.340 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.5301.00

RL MDC

0.520

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins Eaton Analytical - South Bend
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-8Client Sample ID: MW-6
Matrix: Ground WaterDate Collected: 10/26/21 11:00

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.6301.00

RL MDC

0.76485

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.0600 U

(2σ+/-)(2σ+/-)

111/12/21 11:4311/02/21 14:10pCi/L0.3701.00

RL MDC

0.570

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 -2.15 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.6301.00

RL MDC

0.510

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-9Client Sample ID: MW-7
Matrix: Ground WaterDate Collected: 10/26/21 10:20

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

1.33

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.4901.00

RL MDC

0.70434

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.790

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.4901.00

RL MDC

0.550

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.540

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.4401.00

RL MDC

0.440

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-10Client Sample ID: MW-8
Matrix: Ground WaterDate Collected: 10/26/21 15:35

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

0.860

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.5301.00

RL MDC

0.63640

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins Eaton Analytical - South Bend
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-10Client Sample ID: MW-8
Matrix: Ground WaterDate Collected: 10/26/21 15:35

Date Received: 10/28/21 09:45

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.860

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.3501.00

RL MDC

0.450

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 -1.22 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.5301.00

RL MDC

0.450

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-11Client Sample ID: MW-9
Matrix: Ground WaterDate Collected: 10/26/21 14:30

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

2.56

(2σ+/-)(2σ+/-)

111/11/21 16:33pCi/L0.4701.00

RL MDC

0.69527

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.840

(2σ+/-)(2σ+/-)

111/05/21 11:4611/02/21 14:16pCi/L0.3701.00

RL MDC

0.450

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 1.72

(2σ+/-)(2σ+/-)

111/11/21 12:1811/02/21 14:19pCi/L0.4701.00

RL MDC

0.530

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-12Client Sample ID: MW-10
Matrix: Ground WaterDate Collected: 10/26/21 15:05

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

2.03

(2σ+/-)(2σ+/-)

111/11/21 16:33pCi/L0.5001.00

RL MDC

0.71505

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.930

(2σ+/-)(2σ+/-)

111/05/21 11:4611/02/21 14:16pCi/L0.3801.00

RL MDC

0.480

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-12Client Sample ID: MW-10
Matrix: Ground WaterDate Collected: 10/26/21 15:05

Date Received: 10/28/21 09:45

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 1.10

(2σ+/-)(2σ+/-)

111/11/21 12:1811/02/21 14:19pCi/L0.5001.00

RL MDC

0.530

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins Eaton Analytical - South Bend

Page 11 of 27 11/29/2021 (Rev. 1)

1

2

3

4

5

6

7

8

9

10

11

12

13

14



QC Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Method: SM7500 Ra B - Radium-226

Client Sample ID: Method BlankLab Sample ID: MB 810-6416/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7018 Prep Batch: 6416

Ra-226

Analyte

U 111/05/21 10:3111/02/21 14:10pCi/L0.310

MDC

1.00

RL

0.250

(2σ+/-) (2σ+/-)

MB

0.07000

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-6416/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7018 Prep Batch: 6416

Ra-226

Analyte

110-90917.9408.73 1.00 0.370

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: MW-7Lab Sample ID: 810-6209-9 MS
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7018 Prep Batch: 6416

Ra-226

Analyte

120-80968.7509.110.790 1.00 0.360

RL MDC(2σ+/-)

MS MS

pCi/L

UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Client Sample ID: MW-7Lab Sample ID: 810-6209-9 MSD
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7018 Prep Batch: 6416

Ra-226

Analyte

208120-80908.0808.950.790 1.00 0.330

RL MDC(2σ+/-)

MSD MSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 810-6420/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7017 Prep Batch: 6420

Ra-226

Analyte

111/05/21 11:4611/02/21 14:16pCi/L0.350

MDC

1.00

RL

0.400

(2σ+/-) (2σ+/-)

MB

0.5800

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-6420/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7017 Prep Batch: 6420

Ra-226

Analyte

110-90948.1708.73 1.00 0.360

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: MW-9Lab Sample ID: 810-6209-11 MS
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7017 Prep Batch: 6420

Ra-226

Analyte

120-80958.6309.040.840 1.00 0.400

RL MDC(2σ+/-)

MS MS

pCi/L

UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total
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QC Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Method: SM7500 Ra B - Radium-226

Client Sample ID: MW-9Lab Sample ID: 810-6209-11 MSD
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7017 Prep Batch: 6420

Ra-226

Analyte

2015120-80847.4008.860.840 1.00 0.350

RL MDC(2σ+/-)

MSD MSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RPD

RPD

Method: SM7500 Ra D - Radium-228

Client Sample ID: Method BlankLab Sample ID: MB 810-6417/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7201 Prep Batch: 6417

Ra-228

Analyte

U 111/11/21 15:3111/02/21 14:13pCi/L0.440

MDC

1.00

RL

0.390

(2σ+/-) (2σ+/-)

MB

-0.3600

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-6417/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7201 Prep Batch: 6417

Ra-228

Analyte

120-80847.4008.84 1.00 0.370

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: MW-8Lab Sample ID: 810-6209-10 MS
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7201 Prep Batch: 6417

Ra-228

Analyte

130-70958.5508.98-1.22 U 1.00 0.370

RL MDC(2σ+/-)

MS MS

pCi/L

UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Client Sample ID: MW-8Lab Sample ID: 810-6209-10 MSD
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7201 Prep Batch: 6417

Ra-228

Analyte

204130-70908.2409.15-1.22 U 1.00 0.490

RL MDC(2σ+/-)

MSD MSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 810-6421/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7161 Prep Batch: 6421

Ra-228

Analyte

U 111/11/21 12:1811/02/21 14:19pCi/L0.450

MDC

1.00

RL

0.430

(2σ+/-) (2σ+/-)

MB

0.1000

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total
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QC Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Method: SM7500 Ra D - Radium-228 (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-6421/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7161 Prep Batch: 6421

Ra-228

Analyte

120-801089.5908.84 1.00 0.470

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total
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QC Association Summary
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Rad

Prep Batch: 6416

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

Ground Water RAD Prep810-6209-1 Unit 1/2 Near MW-5 Total/NA

Ground Water RAD Prep810-6209-2 Unit 1/2 Near SG-2 Total/NA

Ground Water RAD Prep810-6209-3 MW-1R Total/NA

Ground Water RAD Prep810-6209-4 MW-2 Total/NA

Ground Water RAD Prep810-6209-5 MW-3 Total/NA

Ground Water RAD Prep810-6209-6 MW-4 Total/NA

Ground Water RAD Prep810-6209-7 MW-5 Total/NA

Ground Water RAD Prep810-6209-8 MW-6 Total/NA

Ground Water RAD Prep810-6209-9 MW-7 Total/NA

Ground Water RAD Prep810-6209-10 MW-8 Total/NA

Drinking Water RAD PrepMB 810-6416/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-6416/2-A Lab Control Sample Total/NA

Ground Water RAD Prep810-6209-9 MS MW-7 Total/NA

Ground Water RAD Prep810-6209-9 MSD MW-7 Total/NA

Prep Batch: 6417

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

Ground Water RAD Prep810-6209-1 Unit 1/2 Near MW-5 Total/NA

Ground Water RAD Prep810-6209-2 Unit 1/2 Near SG-2 Total/NA

Ground Water RAD Prep810-6209-3 MW-1R Total/NA

Ground Water RAD Prep810-6209-4 MW-2 Total/NA

Ground Water RAD Prep810-6209-5 MW-3 Total/NA

Ground Water RAD Prep810-6209-6 MW-4 Total/NA

Ground Water RAD Prep810-6209-7 MW-5 Total/NA

Ground Water RAD Prep810-6209-8 MW-6 Total/NA

Ground Water RAD Prep810-6209-9 MW-7 Total/NA

Ground Water RAD Prep810-6209-10 MW-8 Total/NA

Drinking Water RAD PrepMB 810-6417/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-6417/2-A Lab Control Sample Total/NA

Ground Water RAD Prep810-6209-10 MS MW-8 Total/NA

Ground Water RAD Prep810-6209-10 MSD MW-8 Total/NA

Prep Batch: 6420

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

Ground Water RAD Prep810-6209-11 MW-9 Total/NA

Ground Water RAD Prep810-6209-12 MW-10 Total/NA

Drinking Water RAD PrepMB 810-6420/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-6420/2-A Lab Control Sample Total/NA

Ground Water RAD Prep810-6209-11 MS MW-9 Total/NA

Ground Water RAD Prep810-6209-11 MSD MW-9 Total/NA

Prep Batch: 6421

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

Ground Water RAD Prep810-6209-11 MW-9 Total/NA

Ground Water RAD Prep810-6209-12 MW-10 Total/NA

Drinking Water RAD PrepMB 810-6421/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-6421/2-A Lab Control Sample Total/NA
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Client Sample ID: Unit 1/2 Near MW-5 Lab Sample ID: 810-6209-1
Matrix: Ground WaterDate Collected: 10/26/21 11:25

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: Unit 1/2 Near SG-2 Lab Sample ID: 810-6209-2
Matrix: Ground WaterDate Collected: 10/26/21 15:25

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-1R Lab Sample ID: 810-6209-3
Matrix: Ground WaterDate Collected: 10/26/21 11:45

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-2 Lab Sample ID: 810-6209-4
Matrix: Ground WaterDate Collected: 10/26/21 13:55

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Client Sample ID: MW-3 Lab Sample ID: 810-6209-5
Matrix: Ground WaterDate Collected: 10/26/21 12:35

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-4 Lab Sample ID: 810-6209-6
Matrix: Ground WaterDate Collected: 10/26/21 12:00

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-5 Lab Sample ID: 810-6209-7
Matrix: Ground WaterDate Collected: 10/26/21 10:35

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-6 Lab Sample ID: 810-6209-8
Matrix: Ground WaterDate Collected: 10/26/21 11:00

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7223 JB EA SBTotal/NA

(Start)

(End)

11/12/21 11:43

11/12/21 12:13
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Client Sample ID: MW-6 Lab Sample ID: 810-6209-8
Matrix: Ground WaterDate Collected: 10/26/21 11:00

Date Received: 10/28/21 09:45

Prep RAD Prep 11/02/21 14:13 ML6417 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-7 Lab Sample ID: 810-6209-9
Matrix: Ground WaterDate Collected: 10/26/21 10:20

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-8 Lab Sample ID: 810-6209-10
Matrix: Ground WaterDate Collected: 10/26/21 15:35

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-9 Lab Sample ID: 810-6209-11
Matrix: Ground WaterDate Collected: 10/26/21 14:30

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/11/21 16:33 JB1 7165 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6420 11/02/21 14:16 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7017 11/05/21 11:46 JB EA SBTotal/NA

Prep RAD Prep 6421 11/02/21 14:19 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7161 11/11/21 12:18 OO EA SBTotal/NA
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Client Sample ID: MW-10 Lab Sample ID: 810-6209-12
Matrix: Ground WaterDate Collected: 10/26/21 15:05

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/11/21 16:33 JB1 7165 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6420 11/02/21 14:16 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7017 11/05/21 11:46 JB EA SBTotal/NA

Prep RAD Prep 6421 11/02/21 14:19 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7161 11/11/21 12:18 OO EA SBTotal/NA

Laboratory References:

EA SB = Eurofins Eaton Analytical - South Bend, 110 S Hill Street, South Bend, IN 46617, TEL (574)233-4777
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Accreditation/Certification Summary
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Laboratory: Eurofins Eaton Analytical - South Bend
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program Identification Number Expiration Date

Michigan State 9926 03-22-22

The following analytes are included in this report, but the laboratory is not certified by the governing authority.  This list may include analytes for which 

the agency does not offer certification.  

Analysis Method Prep Method Matrix Analyte

7500 Ra D Ground Water Combined Radium 226 + 228

SM7500 Ra B RAD Prep Ground Water Ra-226

SM7500 Ra D RAD Prep Ground Water Ra-228
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Method Summary
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Method Method Description LaboratoryProtocol

SM7500 Ra D Radium 226 Radium 228 Combined EA SB

SMSM7500 Ra B Radium-226 EA SB

SMSM7500 Ra D Radium-228 EA SB

NoneRAD Prep Preparation, Radiologicals EA SB

Protocol References:

None = None

SM = "Standard Methods For The Examination Of Water And Wastewater"

Laboratory References:

EA SB = Eurofins Eaton Analytical - South Bend, 110 S Hill Street, South Bend, IN 46617, TEL (574)233-4777
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Sample Summary
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID Client Sample ID Matrix Collected Received

810-6209-1 Unit 1/2 Near MW-5 Ground Water 10/26/21 11:25 10/28/21 09:45

810-6209-2 Unit 1/2 Near SG-2 Ground Water 10/26/21 15:25 10/28/21 09:45

810-6209-3 MW-1R Ground Water 10/26/21 11:45 10/28/21 09:45

810-6209-4 MW-2 Ground Water 10/26/21 13:55 10/28/21 09:45

810-6209-5 MW-3 Ground Water 10/26/21 12:35 10/28/21 09:45

810-6209-6 MW-4 Ground Water 10/26/21 12:00 10/28/21 09:45

810-6209-7 MW-5 Ground Water 10/26/21 10:35 10/28/21 09:45

810-6209-8 MW-6 Ground Water 10/26/21 11:00 10/28/21 09:45

810-6209-9 MW-7 Ground Water 10/26/21 10:20 10/28/21 09:45

810-6209-10 MW-8 Ground Water 10/26/21 15:35 10/28/21 09:45

810-6209-11 MW-9 Ground Water 10/26/21 14:30 10/28/21 09:45

810-6209-12 MW-10 Ground Water 10/26/21 15:05 10/28/21 09:45
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Login Sample Receipt Checklist

Client: Trace Analytical Laboratories Job Number: 810-6209-1

Login Number: 6209

Question Answer Comment

Creator: Spurgeon, Sheri

List Source: Eurofins Eaton Analytical - South Bend

List Number: 1

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

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.

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").

TrueSamples do not require splitting or compositing.

TrueContainer provided by EEA

Eurofins Eaton Analytical - South Bend
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November 09, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist

Grand Haven Board of Light and Power-Monthly MWs

Surface Water SamplingClient Project

21J1157Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

For clients that require NELAP Accreditation, Trace certifies that these test results meet all requirements 

of the NELAP Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAP at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1157

Surface Water Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1157-01 SW-SG-1 Surface Water 10/28/21 10:15 10/28/21 15:58TRACE-EB/TB

21J1157-02 SW-N-SG-2 Surface Water 10/28/21 09:10 10/28/21 15:58TRACE-EB/TB

21J1157-03 SW-SE-MW-7 Surface Water 10/28/21 12:05 10/28/21 15:58TRACE-EB/TB

21J1157-04 SW-NE-MW-10 Surface Water 10/28/21 10:30 10/28/21 15:58TRACE-EB/TB

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the laboratory is not accredited by NELAP for this compound

NA Indicates that the compound is not available.

NOTE:  Samples for volatiles that have been extracted with a water miscible solvent were corrected for the 

       total volume of the solvent/water mixture.

Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID: T116265-DUP1

Analysis: SM 2540 C-11

Total Dissolved Solids Note 623 :    The relative percent difference between the sample and sample duplicate 

is out of control.  The sample result should be considered estimated.

Trace ID: T116384-MSD1

Analysis: EPA 6010D

Calcium Note 207 :    The RPD between the MS and the MSD was out of control.  Because both 

spike recoveries were in control, no data require qualification.

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 3 of 28Report ID: 21J1157 TRACE_QC FINAL 11 09 21 1541



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-01

Sample ID: SW-SG-1 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:15Matrix: Surface Water

Field pH: 8.46

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116283

Mercury ng/L2.2 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116267

Beryllium mg/L<0.0018 0.0018 1 11/01/21 11/02/21mrh ckd

Boron mg/L0.053 0.045 1 11/01/21 11/02/21mrh ckd

Calcium mg/L72 0.45 1 11/01/21 11/02/21mrh ckd

Iron mg/L0.61 0.18 1 11/01/21 11/02/21mrh ckd

Lithium mg/L0.0070 0.0090 1 11/01/21 11/02/21mrh ckd J, N

Magnesium mg/L22 0.18 1 11/01/21 11/02/21mrh ckd

Potassium mg/L4.6 0.90 1 11/01/21 11/02/21mrh ckd

Sodium mg/L24 0.45 1 11/01/21 11/02/21mrh ckd N

Zinc mg/L<0.018 0.018 1 11/01/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116267

Antimony mg/L<0.00027 0.00027 1 11/01/21 11/04/21mrh acs

Arsenic mg/L0.0014 0.00090 1 11/01/21 11/04/21mrh acs

Barium mg/L0.057 0.0090 1 11/01/21 11/04/21mrh acs

Cadmium mg/L<0.00090 0.00090 1 11/01/21 11/04/21mrh acs

Chromium mg/L0.0016 0.00081 1 11/01/21 11/04/21mrh acs

Cobalt mg/L<0.0014 0.0014 1 11/01/21 11/04/21mrh acs

Copper mg/L0.0022 0.0036 1 11/01/21 11/04/21mrh acs J

Lead mg/L0.00086 0.0018 1 11/01/21 11/04/21mrh acs J

Manganese mg/L0.046 0.022 1 11/01/21 11/04/21mrh acs

Molybdenum mg/L0.0013 0.00036 1 11/01/21 11/04/21mrh acs N

Nickel mg/L0.0020 0.0045 1 11/01/21 11/04/21mrh acs J

Selenium mg/L<0.0018 0.0018 1 11/01/21 11/04/21mrh acs

Silver mg/L<0.00090 0.00090 1 11/01/21 11/04/21mrh acs

Thallium mg/L<0.00090 0.00090 1 11/01/21 11/04/21mrh acs

Vanadium mg/L0.0017 0.00072 1 11/01/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-01

Sample ID: SW-SG-1 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:15Matrix: Surface Water

Field pH: 8.46

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L270 0.74 1 11/01/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116384

Beryllium mg/L<0.0010 0.0010 1 11/03/21 11/04/21ckd ckd

Boron mg/L0.047 0.050 1 11/03/21 11/04/21ckd ckd J

Calcium mg/L69 0.50 1 11/03/21 11/04/21ckd ckd

Iron mg/L0.058 0.10 1 11/03/21 11/04/21ckd ckd J

Lithium mg/L0.0033 0.010 1 11/03/21 11/04/21ckd ckd J, N

Magnesium mg/L21 0.20 1 11/03/21 11/04/21ckd ckd

Potassium mg/L4.0 1.0 1 11/03/21 11/04/21ckd ckd

Sodium mg/L22 0.50 1 11/03/21 11/04/21ckd ckd N

Zinc mg/L0.0018 0.020 1 11/03/21 11/04/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00035 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0013 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.051 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00017 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.0011 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L0.00011 0.00040 1 11/08/21 11/08/21ckd ckd J

Manganese mg/L0.012 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0012 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0012 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00053 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 5 of 28Report ID: 21J1157 TRACE_QC FINAL 11 09 21 1541



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-01

Sample ID: SW-SG-1 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:15Matrix: Surface Water

Field pH: 8.46

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116228

Fluoride mg/L0.094 0.10 5 10/29/21 10/29/21ans ans J

Chloride mg/L43 0.75 5 10/29/21 10/29/21ans ans

Sulfate as SO4 mg/L34 3.0 5 10/29/21 10/29/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L220 10 1 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116265

Total Dissolved Solids mg/L320 40 4 11/01/21 11/02/21mr mr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-02

Sample ID: SW-N-SG-2 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 09:10Matrix: Surface Water

Field pH: 7.57

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116283

Mercury ng/L7.5 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116267

Beryllium mg/L<0.0020 0.0020 1 11/01/21 11/02/21mrh ckd

Boron mg/L0.13 0.050 1 11/01/21 11/02/21mrh ckd

Calcium mg/L59 0.50 1 11/01/21 11/02/21mrh ckd

Iron mg/L0.41 0.20 1 11/01/21 11/02/21mrh ckd

Lithium mg/L0.011 0.010 1 11/01/21 11/02/21mrh ckd N

Magnesium mg/L22 0.20 1 11/01/21 11/02/21mrh ckd

Potassium mg/L4.6 1.0 1 11/01/21 11/02/21mrh ckd

Sodium mg/L28 0.50 1 11/01/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 11/01/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116267

Antimony mg/L<0.00030 0.00030 1 11/01/21 11/04/21mrh acs

Arsenic mg/L0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Barium mg/L0.068 0.010 1 11/01/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Chromium mg/L0.0021 0.00090 1 11/01/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 11/01/21 11/04/21mrh acs

Copper mg/L0.0031 0.0040 1 11/01/21 11/04/21mrh acs J

Lead mg/L0.00086 0.0020 1 11/01/21 11/04/21mrh acs J

Manganese mg/L0.055 0.025 1 11/01/21 11/04/21mrh acs

Molybdenum mg/L0.0010 0.00040 1 11/01/21 11/04/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 11/01/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 11/01/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Vanadium mg/L0.00061 0.00080 1 11/01/21 11/04/21mrh acs J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-02

Sample ID: SW-N-SG-2 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 09:10Matrix: Surface Water

Field pH: 7.57

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L240 0.82 1 11/01/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116384

Beryllium mg/L<0.0010 0.0010 1 11/03/21 11/04/21ckd ckd

Boron mg/L0.12 0.050 1 11/03/21 11/04/21ckd ckd

Calcium mg/L59 0.50 1 11/03/21 11/04/21ckd ckd

Iron mg/L0.14 0.10 1 11/03/21 11/04/21ckd ckd

Lithium mg/L0.0073 0.010 1 11/03/21 11/04/21ckd ckd J, N

Magnesium mg/L21 0.20 1 11/03/21 11/04/21ckd ckd

Potassium mg/L4.3 1.0 1 11/03/21 11/04/21ckd ckd

Sodium mg/L26 0.50 1 11/03/21 11/04/21ckd ckd N

Zinc mg/L0.00092 0.020 1 11/03/21 11/04/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00029 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.00091 0.0010 1 11/08/21 11/08/21ckd ckd J

Barium mg/L0.066 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00015 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00034 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L0.000098 0.00040 1 11/08/21 11/08/21ckd ckd J

Manganese mg/L0.048 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0011 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0014 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00038 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-02

Sample ID: SW-N-SG-2 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 09:10Matrix: Surface Water

Field pH: 7.57

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116228

Fluoride mg/L0.14 0.10 5 10/29/21 10/29/21ans ans

Chloride mg/L52 1.5 10 11/02/21 11/02/21jma jma

Sulfate as SO4 mg/L<3.0 3.0 5 10/29/21 10/29/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L210 10 1 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116265

Total Dissolved Solids mg/L340 40 4 11/01/21 11/02/21mr mr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-03

Sample ID: SW-SE-MW-7 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 12:05Matrix: Surface Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116283

Mercury ng/L3.0 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116267

Beryllium mg/L<0.0020 0.0020 1 11/01/21 11/02/21mrh ckd

Boron mg/L0.049 0.050 1 11/01/21 11/02/21mrh ckd J

Calcium mg/L71 0.50 1 11/01/21 11/02/21mrh ckd

Iron mg/L0.99 0.20 1 11/01/21 11/02/21mrh ckd

Lithium mg/L<0.010 0.010 1 11/01/21 11/02/21mrh ckd N

Magnesium mg/L21 0.20 1 11/01/21 11/02/21mrh ckd

Potassium mg/L4.7 1.0 1 11/01/21 11/02/21mrh ckd

Sodium mg/L23 0.50 1 11/01/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 11/01/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116267

Antimony mg/L<0.00030 0.00030 1 11/01/21 11/04/21mrh acs

Arsenic mg/L0.0017 0.0010 1 11/01/21 11/04/21mrh acs

Barium mg/L0.058 0.010 1 11/01/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Chromium mg/L0.0026 0.00090 1 11/01/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 11/01/21 11/04/21mrh acs

Copper mg/L0.0033 0.0040 1 11/01/21 11/04/21mrh acs J

Lead mg/L0.0021 0.0020 1 11/01/21 11/04/21mrh acs

Manganese mg/L0.071 0.025 1 11/01/21 11/04/21mrh acs

Molybdenum mg/L0.0013 0.00040 1 11/01/21 11/04/21mrh acs N

Nickel mg/L0.0025 0.0050 1 11/01/21 11/04/21mrh acs J

Selenium mg/L<0.0020 0.0020 1 11/01/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Vanadium mg/L0.0023 0.00080 1 11/01/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-03

Sample ID: SW-SE-MW-7 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 12:05Matrix: Surface Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L270 0.82 1 11/01/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116384

Beryllium mg/L<0.0010 0.0010 1 11/03/21 11/04/21ckd ckd

Boron mg/L0.045 0.050 1 11/03/21 11/04/21ckd ckd J

Calcium mg/L70 0.50 1 11/03/21 11/04/21ckd ckd

Iron mg/L0.067 0.10 1 11/03/21 11/04/21ckd ckd J

Lithium mg/L0.0034 0.010 1 11/03/21 11/04/21ckd ckd J, N

Magnesium mg/L21 0.20 1 11/03/21 11/04/21ckd ckd

Potassium mg/L4.1 1.0 1 11/03/21 11/04/21ckd ckd

Sodium mg/L21 0.50 1 11/03/21 11/04/21ckd ckd N

Zinc mg/L0.0016 0.020 1 11/03/21 11/04/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00023 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0013 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.051 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00018 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.0013 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L0.000089 0.00040 1 11/08/21 11/08/21ckd ckd J

Manganese mg/L0.022 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0012 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0013 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00054 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-03

Sample ID: SW-SE-MW-7 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 12:05Matrix: Surface Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116228

Fluoride mg/L0.093 0.10 5 10/29/21 10/29/21ans ans J

Chloride mg/L41 0.75 5 10/29/21 10/29/21ans ans

Sulfate as SO4 mg/L32 3.0 5 10/29/21 10/29/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L220 10 1 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116265

Total Dissolved Solids mg/L330 38 3.846154 11/01/21 11/02/21mr mr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-04

Sample ID: SW-NE-MW-10 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:30Matrix: Surface Water

Field pH: 7.89

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116283

Mercury ng/L8.8 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116267

Beryllium mg/L<0.0020 0.0020 1 11/01/21 11/02/21mrh ckd

Boron mg/L0.20 0.050 1 11/01/21 11/02/21mrh ckd

Calcium mg/L62 0.50 1 11/01/21 11/02/21mrh ckd

Iron mg/L0.25 0.20 1 11/01/21 11/02/21mrh ckd

Lithium mg/L0.015 0.010 1 11/01/21 11/02/21mrh ckd N

Magnesium mg/L24 0.20 1 11/01/21 11/02/21mrh ckd

Potassium mg/L4.7 1.0 1 11/01/21 11/02/21mrh ckd

Sodium mg/L29 0.50 1 11/01/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 11/01/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116267

Antimony mg/L<0.00030 0.00030 1 11/01/21 11/04/21mrh acs

Arsenic mg/L0.00091 0.0010 1 11/01/21 11/04/21mrh acs J

Barium mg/L0.067 0.010 1 11/01/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Chromium mg/L0.0017 0.00090 1 11/01/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 11/01/21 11/04/21mrh acs

Copper mg/L<0.0040 0.0040 1 11/01/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 11/01/21 11/04/21mrh acs

Manganese mg/L0.10 0.025 1 11/01/21 11/04/21mrh acs

Molybdenum mg/L0.0010 0.00040 1 11/01/21 11/04/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 11/01/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 11/01/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Vanadium mg/L0.00086 0.00080 1 11/01/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-04

Sample ID: SW-NE-MW-10 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:30Matrix: Surface Water

Field pH: 7.89

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L250 0.82 1 11/01/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116384

Beryllium mg/L<0.0010 0.0010 1 11/03/21 11/04/21ckd ckd

Boron mg/L0.18 0.050 1 11/03/21 11/04/21ckd ckd

Calcium mg/L56 0.50 1 11/03/21 11/04/21ckd ckd

Iron mg/L0.077 0.10 1 11/03/21 11/04/21ckd ckd J

Lithium mg/L0.010 0.010 1 11/03/21 11/04/21ckd ckd N

Magnesium mg/L21 0.20 1 11/03/21 11/04/21ckd ckd

Potassium mg/L4.4 1.0 1 11/03/21 11/04/21ckd ckd

Sodium mg/L27 0.50 1 11/03/21 11/04/21ckd ckd N

Zinc mg/L<0.020 0.020 1 11/03/21 11/04/21ckd ckd

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00032 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.00097 0.0010 1 11/08/21 11/08/21ckd ckd J

Barium mg/L0.059 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.00043 0.00080 1 11/08/21 11/08/21ckd ckd J

Cobalt mg/L0.00013 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00056 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L0.00013 0.00040 1 11/08/21 11/08/21ckd ckd J

Manganese mg/L0.024 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.00094 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0013 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00031 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-04

Sample ID: SW-NE-MW-10 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:30Matrix: Surface Water

Field pH: 7.89

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116228

Fluoride mg/L0.12 0.10 5 10/29/21 10/29/21ans ans

Chloride mg/L52 1.5 10 11/02/21 11/02/21jma jma

Sulfate as SO4 mg/L31 3.0 5 10/29/21 10/29/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L190 10 1 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116265

Total Dissolved Solids mg/L300 40 4 11/01/21 11/02/21mr mr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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QUALITY CONTROL RESULTS

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116283

QC Batch Method:  EPA 1631E Analysis Method:  EPA 1631E

Analysis Description: Mercury, Total, Low Level 

Parameter

METHOD BLANK: T116283-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116283-BLK2

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116283-BLK3

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

LABORATORY CONTROL SAMPLE: T116283-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

25.0 94 77-123Mercury ng/L 23.4

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116267

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6010D

Analysis Description: Beryllium, Total 

Parameter

METHOD BLANK: T116267-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0020 0.0020Beryllium mg/L

0.17 0.50 JCalcium mg/L

<0.20 0.20Iron mg/L

0.18 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

0.057 0.20 JMagnesium mg/L

0.39 0.50 JSodium mg/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T116267-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T116267-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.889 96 80-120Boron mg/L 0.857

0.111 99 80-120Beryllium mg/L 0.110

8.89 100 80-120Calcium mg/L 8.88

8.89 103 80-120Iron mg/L 9.16

8.89 103 80-120Potassium mg/L 9.15

0.889 100 80-120Lithium mg/L 0.887

8.89 104 80-120Magnesium mg/L 9.28

8.89 106 80-120Sodium mg/L 9.42

0.889 104 80-120Zinc mg/L 0.921

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116384

QC Batch Method:  Analysis Method:  EPA 6010D

Analysis Description: Zinc, Dissolved 

Parameter

METHOD BLANK: T116384-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0010 0.0010Beryllium mg/L

<0.50 0.50Calcium mg/L

<0.10 0.10Iron mg/L

0.029 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T116384-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.00 93 80-120Boron mg/L 0.932

0.0500 104 80-120Beryllium mg/L 0.0519

10.0 100 80-120Calcium mg/L 10.0

CERTIFICATE OF ANALYSIS
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LABORATORY CONTROL SAMPLE: T116384-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

10.0 101 80-120Iron mg/L 10.1

10.0 99 80-120Potassium mg/L 9.86

0.500 99 80-120Lithium mg/L 0.493

10.0 100 80-120Magnesium mg/L 10.0

10.0 97 80-120Sodium mg/L 9.67

1.00 101 80-120Zinc mg/L 1.01

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116384-MSD1 Original: 21J1157-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

1.00 200.775-1250.0467Boron mg/L 930.9720.978 93

0.0500 20275-1250Beryllium mg/L 1070.05220.0533 104

10.0 202875-12569.2 207Calcium mg/L 11477.880.6 86

10.0 20175-1250.0584Iron mg/L 10110.010.2 100

10.0 20175-1254.00Potassium mg/L 10114.014.1 100

0.500 20175-1250.00333Lithium mg/L 990.4930.499 98

10.0 201075-12520.8Magnesium mg/L 10430.231.2 94

10.0 20275-12521.5Sodium mg/L 9831.131.3 96

1.00 200.575-1250.00178Zinc mg/L 980.9800.985 98

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116167

QC Batch Method:  Analysis Method:  EPA 6020B

Analysis Description: Chromium, Dissolved 

Parameter

METHOD BLANK: T116167-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.000026 0.000040 JSilver mg/L

<0.0010 0.0010Arsenic mg/L

<0.00060 0.00060Barium mg/L

<0.00020 0.00020Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00080 0.00080Chromium mg/L

<0.00080 0.00080Copper mg/L

<0.00040 0.00040Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T116167-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.00040 0.00040Nickel mg/L

<0.00040 0.00040Lead mg/L

0.00017 0.00020 JAntimony mg/L

<0.00087 0.00087Selenium mg/L

<0.00017 0.00017Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T116167-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 102 80-120Silver mg/L 0.0612

0.0600 105 80-120Arsenic mg/L 0.0630

0.0600 98 80-120Barium mg/L 0.0588

0.0600 102 80-120Cadmium mg/L 0.0613

0.0600 101 80-120Cobalt mg/L 0.0604

0.0600 105 80-120Chromium mg/L 0.0629

0.0600 102 80-120Copper mg/L 0.0610

0.0600 102 80-120Manganese mg/L 0.0615

0.0600 98 80-120Molybdenum mg/L 0.0588

0.0600 100 80-120Nickel mg/L 0.0602

0.0600 103 80-120Lead mg/L 0.0616

0.0600 96 80-120Antimony mg/L 0.0577

0.0600 105 80-120Selenium mg/L 0.0630

0.0600 103 80-120Thallium mg/L 0.0617

0.0600 97 80-120Vanadium mg/L 0.0581

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116267

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6020B

Analysis Description: Nickel, Total 

Parameter

METHOD BLANK: T116267-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0010 0.0010Silver mg/L

<0.0010 0.0010Arsenic mg/L

<0.010 0.010Barium mg/L

<0.0010 0.0010Cadmium mg/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T116267-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0016 0.0016Cobalt mg/L

<0.00090 0.00090Chromium mg/L

<0.0040 0.0040Copper mg/L

<0.025 0.025Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

<0.0050 0.0050Nickel mg/L

<0.0020 0.0020Lead mg/L

<0.00030 0.00030Antimony mg/L

<0.0020 0.0020Selenium mg/L

<0.0010 0.0010Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T116267-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0278 118 80-120Silver mg/L 0.0329

0.0556 108 80-120Arsenic mg/L 0.0602

0.889 112 80-120Barium mg/L 0.994

0.0278 111 80-120Cadmium mg/L 0.0307

0.889 104 80-120Cobalt mg/L 0.923

0.0278 109 80-120Chromium mg/L 0.0303

0.890 99 80-120Copper mg/L 0.882

0.887 104 80-120Manganese mg/L 0.918

0.889 106 80-120Molybdenum mg/L 0.945

0.889 98 80-120Nickel mg/L 0.869

0.0556 98 80-120Lead mg/L 0.0542

0.0556 114 80-120Antimony mg/L 0.0634

0.0556 105 80-120Selenium mg/L 0.0584

0.0556 99 80-120Thallium mg/L 0.0552

0.889 110 80-120Vanadium mg/L 0.974

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  [CALC]

QC Batch Method:  Analysis Method:  SM 2340 B-11

Analysis Description: Hardness (Metals) 

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

CERTIFICATE OF ANALYSIS
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QC Batch:  T116228

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Chloride 

Parameter

METHOD BLANK: T116228-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.020 0.020Fluoride mg/L

<0.60 0.60Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T116228-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 103 90-110Chloride mg/L 5.16

1.00 103 90-110Fluoride mg/L 1.03

5.00 98 90-110Sulfate as SO4 mg/L 4.89

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116313

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Chloride 

Parameter

METHOD BLANK: T116313-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

LABORATORY CONTROL SAMPLE: T116313-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 91 90-110Chloride mg/L 4.57

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116366

QC Batch Method:  SM 2320 B-11 Analysis Method:  SM 2320 B-11

Analysis Description: Alkalinity, Carbonate 

LABORATORY CONTROL SAMPLE: T116366-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 97 88-112Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L 97.3

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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LABORATORY CONTROL SAMPLE: T116366-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 97 88-112Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L 97.3

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116265

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T116265-BLK1

Units
Blank

Result
Reporting

Limit Notes

9.0 10 JTotal Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T116265-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 105 80-120Total Dissolved Solids mg/L 527

Parameter

SAMPLE DUPLICATE: T116265-DUP1 Original: 21J1157-01

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

320 14 10 623368Total Dissolved Solids mg/L

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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November 30, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist
Grand Haven Board of Light and Power-Monthly MWs

Surface Water SamplingClient Project

21J1157Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

The results were obtained from Eurofins.

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements 

of the NELAC Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1157

Surface Water Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1157-01 SW-SG-1 Surface Water 10/28/21 10:15 10/28/21 15:58TRACE-EB/TB

21J1157-02 SW-N-SG-2 Surface Water 10/28/21 09:10 10/28/21 15:58TRACE-EB/TB

21J1157-03 SW-SE-MW-7 Surface Water 10/28/21 12:05 10/28/21 15:58TRACE-EB/TB

21J1157-04 SW-NE-MW-10 Surface Water 10/28/21 10:30 10/28/21 15:58TRACE-EB/TB

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the compound has not been evaluated by NELAC

NA Indicates that the compound is not available.

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



ANALYTICAL REPORT
Eurofins Eaton Analytical - South Bend
110 S Hill Street
South Bend, IN 46617
Tel: (574)233-4777

Laboratory Job ID: 810-6473-1
Client Project/Site: Trace - 21J1157
Revision: 1

For:
Trace Analytical Laboratories
2241 Black Creek Road
Muskegon, Michigan 49444

Attn: Jon Mink

Authorized for release by:
11/30/2021 11:40:43 AM

Karen Fullmer, Project Manager
(574)233-4777
karen.fullmer@eurofinset.com

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

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Qualifiers

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

CFU Colony Forming Unit

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)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

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

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

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)

TNTC Too Numerous To Count

Eurofins Eaton Analytical - South Bend
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Case Narrative
Client: Trace Analytical Laboratories Job ID: 810-6473-1
Project/Site: Trace - 21J1157

Job ID: 810-6473-1

Laboratory: Eurofins Eaton Analytical - South Bend

Narrative

Job Narrative

810-6473-1

Comments

No additional comments. 

Revision

The report being provided is a revision of the original report sent on 11/18/2021.  The report (revision 1) is being revised due to: Samples 
were logged in as drinking water by accident..

Receipt 

The samples were received on 11/1/2021 9:00 AM.  Unless otherwise noted below, the samples arrived in good condition, and where 

required, properly preserved and on ice.  The temperature of the cooler at receipt was 12.4º C.

Receipt Exceptions

The Chain-of-Custody (COC) was incomplete as received and/or improperly completed. Bottles did not match coc at all and in-house coc 
was created.  Client sent updated coc. 

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

Eurofins Eaton Analytical - South Bend
Page 4 of 18 11/30/2021 (Rev. 1)
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Detection Summary
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Client Sample ID: 21J1157/SW-SG-1 Lab Sample ID: 810-6473-1

 No Detections.

Client Sample ID: 21J1157/SW-N-SG-2 Lab Sample ID: 810-6473-2

 No Detections.

Client Sample ID: 21J1157/SW-SE-MW-7 Lab Sample ID: 810-6473-3

 No Detections.

Client Sample ID: 21J1157/SW-NE-MW-10 Lab Sample ID: 810-6473-4

 No Detections.

Eurofins Eaton Analytical - South Bend

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Lab Sample ID: 810-6473-1Client Sample ID: 21J1157/SW-SG-1
Matrix: Surface WaterDate Collected: 10/28/21 10:15

Date Received: 11/01/21 09:00

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/15/21 09:30pCi/L0.5001.00

RL MDC

0.80802

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 -0.820 U

(2σ+/-)(2σ+/-)

111/12/21 11:4311/04/21 13:22pCi/L0.3401.00

RL MDC

0.650

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.150 U

(2σ+/-)(2σ+/-)

111/15/21 12:0511/12/21 10:12pCi/L0.5001.00

RL MDC

0.480

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6473-2Client Sample ID: 21J1157/SW-N-SG-2
Matrix: Surface WaterDate Collected: 10/28/21 09:10

Date Received: 11/01/21 09:00

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/15/21 09:30pCi/L0.5001.00

RL MDC

0.76837

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.0800 U

(2σ+/-)(2σ+/-)

111/12/21 11:4311/04/21 13:22pCi/L0.3501.00

RL MDC

0.600

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 -0.0800 U

(2σ+/-)(2σ+/-)

111/15/21 12:0511/12/21 10:12pCi/L0.5001.00

RL MDC

0.480

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6473-3Client Sample ID: 21J1157/SW-SE-MW-7
Matrix: Surface WaterDate Collected: 10/28/21 12:05

Date Received: 11/01/21 09:00

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

0.670

(2σ+/-)(2σ+/-)

111/15/21 09:30pCi/L0.4801.00

RL MDC

0.83006

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins Eaton Analytical - South Bend
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Client Sample Results
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Lab Sample ID: 810-6473-3Client Sample ID: 21J1157/SW-SE-MW-7
Matrix: Surface WaterDate Collected: 10/28/21 12:05

Date Received: 11/01/21 09:00

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 -0.470 U

(2σ+/-)(2σ+/-)

111/12/21 11:4311/04/21 13:22pCi/L0.3301.00

RL MDC

0.670

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.670

(2σ+/-)(2σ+/-)

111/15/21 12:0511/12/21 10:12pCi/L0.4801.00

RL MDC

0.490

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6473-4Client Sample ID: 21J1157/SW-NE-MW-10
Matrix: Surface WaterDate Collected: 10/28/21 10:30

Date Received: 11/01/21 09:00

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

1.45

(2σ+/-)(2σ+/-)

111/15/21 09:30pCi/L0.3801.00

RL MDC

0.54489

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.650

(2σ+/-)(2σ+/-)

111/08/21 11:2811/04/21 13:22pCi/L0.3101.00

RL MDC

0.370

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.800

(2σ+/-)(2σ+/-)

111/15/21 12:0511/12/21 10:12pCi/L0.3801.00

RL MDC

0.400

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins Eaton Analytical - South Bend
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QC Sample Results
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Method: SM7500 Ra B - Radium-226

Client Sample ID: Method BlankLab Sample ID: MB 810-6604/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7022 Prep Batch: 6604

Ra-226

Analyte

111/08/21 11:2811/04/21 13:22pCi/L0.180

MDC

1.00

RL

0.240

(2σ+/-) (2σ+/-)

MB

0.5000

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-6604/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7022 Prep Batch: 6604

Ra-226

Analyte

110-901089.4708.73 1.00 0.190

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Method: SM7500 Ra D - Radium-228

Client Sample ID: Method BlankLab Sample ID: MB 810-7205/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7351 Prep Batch: 7205

Ra-228

Analyte

U 111/15/21 12:1811/12/21 10:12pCi/L0.460

MDC

1.00

RL

0.430

(2σ+/-) (2σ+/-)

MB

-0.1600

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-7205/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7351 Prep Batch: 7205

Ra-228

Analyte

120-80857.4908.83 1.00 0.520

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Eurofins Eaton Analytical - South Bend
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QC Association Summary
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Rad

Prep Batch: 6604

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

Surface Water RAD Prep810-6473-1 21J1157/SW-SG-1 Total/NA

Surface Water RAD Prep810-6473-2 21J1157/SW-N-SG-2 Total/NA

Surface Water RAD Prep810-6473-3 21J1157/SW-SE-MW-7 Total/NA

Surface Water RAD Prep810-6473-4 21J1157/SW-NE-MW-10 Total/NA

Drinking Water RAD PrepMB 810-6604/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-6604/2-A Lab Control Sample Total/NA

Prep Batch: 7205

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

Surface Water RAD Prep810-6473-1 21J1157/SW-SG-1 Total/NA

Surface Water RAD Prep810-6473-2 21J1157/SW-N-SG-2 Total/NA

Surface Water RAD Prep810-6473-3 21J1157/SW-SE-MW-7 Total/NA

Surface Water RAD Prep810-6473-4 21J1157/SW-NE-MW-10 Total/NA

Drinking Water RAD PrepMB 810-7205/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-7205/2-A Lab Control Sample Total/NA

Eurofins Eaton Analytical - South Bend

Page 9 of 18 11/30/2021 (Rev. 1)

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6473-1
Project/Site: Trace - 21J1157

Client Sample ID: 21J1157/SW-SG-1 Lab Sample ID: 810-6473-1
Matrix: Surface WaterDate Collected: 10/28/21 10:15

Date Received: 11/01/21 09:00

Analysis 7500 Ra D 11/15/21 09:30 JB1 7295 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6604 11/04/21 13:22 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7224 JB EA SBTotal/NA

(Start)

(End)

11/12/21 11:43

11/12/21 12:13

Prep RAD Prep 7205 11/12/21 10:12 OO EA SBTotal/NA

Analysis SM7500 Ra D 1 7351 OO EA SBTotal/NA

(Start)

(End)

11/15/21 12:05

11/15/21 15:05

Client Sample ID: 21J1157/SW-N-SG-2 Lab Sample ID: 810-6473-2
Matrix: Surface WaterDate Collected: 10/28/21 09:10

Date Received: 11/01/21 09:00

Analysis 7500 Ra D 11/15/21 09:30 JB1 7295 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6604 11/04/21 13:22 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7224 JB EA SBTotal/NA

(Start)

(End)

11/12/21 11:43

11/12/21 12:13

Prep RAD Prep 7205 11/12/21 10:12 OO EA SBTotal/NA

Analysis SM7500 Ra D 1 7351 OO EA SBTotal/NA

(Start)

(End)

11/15/21 12:05

11/15/21 15:05

Client Sample ID: 21J1157/SW-SE-MW-7 Lab Sample ID: 810-6473-3
Matrix: Surface WaterDate Collected: 10/28/21 12:05

Date Received: 11/01/21 09:00

Analysis 7500 Ra D 11/15/21 09:30 JB1 7295 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6604 11/04/21 13:22 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7224 JB EA SBTotal/NA

(Start)

(End)

11/12/21 11:43

11/12/21 12:13

Prep RAD Prep 7205 11/12/21 10:12 OO EA SBTotal/NA

Analysis SM7500 Ra D 1 7351 OO EA SBTotal/NA

(Start)

(End)

11/15/21 12:05

11/15/21 15:05

Client Sample ID: 21J1157/SW-NE-MW-10 Lab Sample ID: 810-6473-4
Matrix: Surface WaterDate Collected: 10/28/21 10:30

Date Received: 11/01/21 09:00

Analysis 7500 Ra D 11/15/21 09:30 JB1 7295 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Eurofins Eaton Analytical - South Bend
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6473-1
Project/Site: Trace - 21J1157

Client Sample ID: 21J1157/SW-NE-MW-10 Lab Sample ID: 810-6473-4
Matrix: Surface WaterDate Collected: 10/28/21 10:30

Date Received: 11/01/21 09:00

Prep RAD Prep 11/04/21 13:22 ML6604 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SM7500 Ra B 1 7022 11/08/21 11:28 JB EA SBTotal/NA

Prep RAD Prep 7205 11/12/21 10:12 OO EA SBTotal/NA

Analysis SM7500 Ra D 1 7351 OO EA SBTotal/NA

(Start)

(End)

11/15/21 12:05

11/15/21 15:05

Laboratory References:

EA SB = Eurofins Eaton Analytical - South Bend, 110 S Hill Street, South Bend, IN 46617, TEL (574)233-4777

Eurofins Eaton Analytical - South Bend
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Accreditation/Certification Summary
Client: Trace Analytical Laboratories Job ID: 810-6473-1
Project/Site: Trace - 21J1157

Laboratory: Eurofins Eaton Analytical - South Bend
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program Identification Number Expiration Date

Michigan State 9926 03-22-22

The following analytes are included in this report, but the laboratory is not certified by the governing authority.  This list may include analytes for which 

the agency does not offer certification.  

Analysis Method Prep Method Matrix Analyte

7500 Ra D Surface Water Combined Radium 226 + 228

SM7500 Ra B RAD Prep Surface Water Ra-226

SM7500 Ra D RAD Prep Surface Water Ra-228

Eurofins Eaton Analytical - South Bend
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Method Summary
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Method Method Description LaboratoryProtocol

SM7500 Ra D Radium 226 Radium 228 Combined EA SB

SMSM7500 Ra B Radium-226 EA SB

SMSM7500 Ra D Radium-228 EA SB

NoneRAD Prep Preparation, Radiologicals EA SB

Protocol References:

None = None

SM = "Standard Methods For The Examination Of Water And Wastewater"

Laboratory References:

EA SB = Eurofins Eaton Analytical - South Bend, 110 S Hill Street, South Bend, IN 46617, TEL (574)233-4777

Eurofins Eaton Analytical - South Bend
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Sample Summary
Client: Trace Analytical Laboratories Job ID: 810-6473-1
Project/Site: Trace - 21J1157

Lab Sample ID Client Sample ID Matrix Collected Received

810-6473-1 21J1157/SW-SG-1 Surface Water 10/28/21 10:15 11/01/21 09:00

810-6473-2 21J1157/SW-N-SG-2 Surface Water 10/28/21 09:10 11/01/21 09:00

810-6473-3 21J1157/SW-SE-MW-7 Surface Water 10/28/21 12:05 11/01/21 09:00

810-6473-4 21J1157/SW-NE-MW-10 Surface Water 10/28/21 10:30 11/01/21 09:00

Eurofins Eaton Analytical - South BendPage 14 of 18 11/30/2021 (Rev. 1)
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Login Sample Receipt Checklist

Client: Trace Analytical Laboratories Job Number: 810-6473-1

Login Number: 6473

Question Answer Comment

Creator: Spurgeon, Sheri

List Source: Eurofins Eaton Analytical - South Bend

List Number: 1

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

FalseSamples were received on ice. Thermal preservation not required.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseThere are no discrepancies between the containers received and the COC. Refer to Job Narrative for details.

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.

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").

TrueSamples do not require splitting or compositing.

TrueContainer provided by EEA

Eurofins Eaton Analytical - South Bend
Page 18 of 18 11/30/2021 (Rev. 1)

1

2

3

4

5

6

7

8

9

10

11

12

13

14



This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



 
 
 
 
 

 

Trace Analytical Laboratories, Inc. 
2241 Black Creek Road 

Muskegon, MI 49444 

Phone: 231.773.5998 
Fax: 888.979.4469 
www.trace-labs.com 

 
 
 
December 7, 2021 
 
Paul Cederquist 
Grand Haven Board of Light and Power 
1700 Eaton Drive 
Grand Haven, MI 49417 
 
R.E. Missing Static Water Elevations for October 
 
Paul, 
 
Unfortunately do to a loss of the data sheets / notebook from the 25th of October not all of 
the measurements for static water elevations were available to be reported.  All of the 
wells that were scheduled to be sampled had the results transferred to their respective 
sampling log sheets prior to starting sampling and were included in the spreadsheet.  
However those points that were measured but not sampled were only recorded on the 
missing log. 
 
Trace has looked everywhere for the missing log but it unfortunately cannot be located. 
 
Going forward we will be recording the field measurements into an excel spreadsheet as 
soon as the sampling event is completed. 
 
Sorry for the inconvenience. 
 
Sincerely, 
 
 
 
Jon Mink 
Senior Project Manager 
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1.0 INTRODUCTION 
Grand Haven Board of Light and Power (GHBLP) began groundwater monitoring at the former JB Sims 
Generating Station (JB Sims, Site) in 2017 with the implementation of United States Environmental Protection 
Agency (USEPA) coal combustion residual (CCR) rule (40 Code of Federal Regulations [CFR] 257 Subpart D; 
published in 80 FR 21302-21501, April 17, 2015) for CCR Units.   

On December 28, 2018, the State of Michigan enacted Public Act No. 640 of 2018 (PA 640) to amend the Natural 
Resources and Environmental Protection Act, also known as Part 115 of PA 451 of 1994, as amended (Michigan 
Part 115 Solid Waste Rules, Part 115 amendment.  Currently, the Inactive Units 1/2 Impoundment (Inactive 1/2 
Impoundment) is not subject to the Part 115 amendment.  However, this determination may change depending on 
the closure options approved for the site.  As such, this report is submitted to present results of sampling and 
preliminary statistical analyses for Inactive 1/2 Impoundment monitoring wells only.  Since the detection 
monitoring well network is currently being evaluated, alternate background monitoring wells are being considered 
and statistical results are expected to change.  The purpose of this report is to comply with Rule 907(11) and Rule 
908(6) and should be considered a data submittal only.  

The CCR units at JB Sims as defined by the Federal CCR Rule includes: 

 Inactive 1/2 Impoundment 
 Unlined surface impoundment
 Ceased receiving CCR materials in 2012
 Monitored following the Federal CCR Rule
 Closure determination is still being evaluated.  In the interim, quarterly statistical evaluation in

accordance with PA 640 Part 115 amendment is included in this report.
 Former 3A/B Impoundments 

 Two engineered and clay lined surface impoundments
 Ceased receiving CCR materials in July 2020
 CCR material removed from within the surface impoundments in 2020
 Monitored following the Federal CCR Rule and PA 640 Part 115 amendment
 Quarterly statistical evaluation in accordance with PA 640 Part 115 amendment and reported in a

separate report

This Fourth Quarter 2021 Monitoring Report has been prepared to document groundwater monitoring activities 
conducted for only the Inactive 1/2 Impoundment at JB Sims, the groundwater monitoring activities for the former 
Unit 3 impoundments is included in a separate report submittal.  As noted earlier, the Inactive 1/2 Impoundment is 
not regulated under the Part 115 amendment unless the impoundment is closed in place.  Closure plans for the 
Inactive 1/2 Impoundment remain pending following EPA determination of the unit boundary on January 14, 2021.  
Since the Inactive 1/2 Impoundment closure determination is still being evaluated, this Fourth Quarter 2021 
Monitoring Report has been prepared to document the groundwater monitoring activities to EGLE.  Further 
discussions regarding the monitoring well networks for both Inactive 1/2 Impoundment and Former 3A/B 
Impoundments is ongoing.  Specifically, piezometers and stilling wells were recently installed and a Field 
Summary Report with recommendations for background groundwater data is forth coming.  As such, statistical 
analysis results may change significantly based on a revised background dataset and this report’s purpose is for 
data submittal only. 
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1.1 Site Description and Background 
The Site is located on the southwestern portion of Harbor Island in Grand Haven, Michigan, and is operated by 
GHBLP.  The Former JB Sims is situated on the west end of Harbor Island with the Grand River and South 
Channel of the Grand River surrounding the island, which flows westerly toward Lake Michigan, approximately 
one mile west of the Site.  Figure 1, Site Location Map, depicts the location of the Site relative to the surrounding 
area. 

The Site is a former coal-fired power generation facility which ceased operations in February 2020.  The Inactive 
1/2 Impoundment ceased receiving CCR materials in 2012.  The coal-fired power generation facility ceased 
operations in February 2020 and ceased accepting CCR materials in the now Former 3A/B Impoundments in July 
2020.  Figure 2, Site Plan depicts the general configuration of the former and inactive CCR surface impoundments 
and site monitoring wells. 

1.2 Geologic and Hydrogeologic Setting 
As described in the Groundwater Monitoring System Certification (ERM, 2017), the Site 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 Former 3A/B Impoundments were engineered clay lined aboveground CCR units built over ash used as 
structural fill from Units 1 & 2.  The unlined Units 1 & 2 impoundment were formed from sluicing ash to low lying 
areas on the Site in the 1960’s and part of the 1970’s.  The site was also previously used as the city dump.  
Materials documented from the former dump consist of a layer of mixed debris which includes glass, wood, 
plastic, ceramic, concrete, hides, brick and metal within a matrix of dark-grey to black, fine grained sand.  The 
extent of the historical trash dump is detailed in Coal Ash Delineation Sampling Results, Grand Haven Board of 
Light & Power, Grand Haven, Michigan (ERM, 2016). 

Portions of Harbor Island were developed by creating land with the use of unconsolidated fill, solid waste, and 
beneficial use of historical ash fill.  Specifically, borings consist of a mixture of unconsolidated fine sand fill with 
intervals of silt and sand, historical ash fill, and municipal solid waste within the first 20 feet below ground surface 
(bgs).  The fine sand fill was underlain by silt and clay to the bottom of each boring.  The silt and clay represent 
the confining unit beneath the CCR units. 

Groundwater was encountered between 5 and 15 feet bgs within the unconsolidated fill material, which consists of 
fine sand, ash, and municipal solid waste, located above a silt and clay unit.  As described in the Groundwater 
Monitoring System Certification (ERM, 2017), 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.  Golder conducted site 
aquifer performance testing in September of 2021.  The results of the aquifer performance testing provide 
additional data for updating the hydraulic conductivity.  The recently calculated hydraulic conductivity for the Site 
is an average range of 0.19 feet per day to 242 feet per day.  This wide range of variability is the result of the 
varying fill materials that form Harbor Island.  In addition, a calculated hydraulic conductivity for the piezometers 
located on the eastern side of the wetland is an average 8.34 feet per day.  A field summary report including the 
aquifer performance testing will be submitted under separate cover and is forth coming. 

1.3 Groundwater Monitoring Well Network 
The original monitoring well network was developed in 2017 for the former 3A/B Impoundments, which consisted 
of 4 monitoring wells [1 upgradient (MW-01R) and 3 downgradient monitoring wells (MW-02, MW-03, and MW-
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04)].  It was later determined that in accordance with the Federal CCR Rule, Inactive 1/2 Impoundment is subject 
to the groundwater monitoring and corrective action requirements and four additional monitoring wells were 
installed (MW-05 through MW-08).  As a result, two groundwater monitoring networks are installed to monitor 
groundwater passing the CCR unit boundary of the inactive and former surface impoundments within the 
uppermost aquifer.  The current groundwater monitoring well networks for the Inactive 1/2 Impoundment as well 
as the former 3A/B Impoundments are included on Table 1, Summary of Locations. 

The current groundwater monitoring well network for the Inactive 1/2 Impoundment includes the following 
monitoring wells: 

 Interim background well:  MW-07 
 Statistical analyses presented in this report utilize data from MW-07 as the interim background data set

for interwell comparisons until the groundwater flow is further refined and additional/alternate background
monitoring wells are established.

 An additional 22 site piezometers were installed at the site in August/September 2021 based on the
workplan approved by EGLE and EPA on June 22, 2021.  Additional piezometers are expected to
provide sufficient data to establish a site wide flow direction that will allow for EGLE to approve an
alternate detection monitoring well network.

 Detection Monitoring Wells: MW-01R, MW-05, MW-06, and MW-08 

 Assessment Monitoring Wells:  MW-02, MW-03, MW-4, MW-09, and MW-10 

 Additional assessment monitoring wells may be added to the corrective action monitoring program but
cannot be established until a detection monitoring well network is defined and statistical analyses
completed.

Figure 2 depicts the current monitoring well network for the Inactive 1/2 Impoundment as well as additional site 
piezometers and stilling wells. 

2.0 GROUNDWATER MONITORING ACTIVITIES 
In accordance with the Federal CCR Rule and PA 640 Part 115 amendment, the following describes the 
monitoring-related activities performed during the fourth quarter 2021 monitoring period and presents the status of 
the monitoring program.  Samples were collected from each monitoring well in the current groundwater monitoring 
network for the Inactive 1/2 Impoundment. 

As described in Part 115 Rule 907 (11), the data collected from each monitoring well must be submitted to EGLE 
within 30 days of the end of the calendar quarter in which sampling and analysis was conducted.  As stated in the 
introduction, the statistical analysis provided in this report (as Appendix A – Statistical Summary) should be 
considered preliminary as the monitoring network in under evaluation. 

2.1 Sample Methodology and Analysis 
Groundwater analytical data, field sampling forms, and chain of custody records from this fourth quarter 2021 
monitoring event are presented in Appendix B, Laboratory Reports and Field Forms.  Although the laboratory 
reports included the analytical results for both the Inactive 1/2 Impoundment and the Former 3A/B Impoundments, 
the results for monitoring wells associated with the Inactive 1/2 Impoundment were statistically evaluated  
(MW-1R, MW-02, MW-03, MW-04, MW-05, MW-06, MW-07, MW-08, MW-09, and MW-10) as part of this  
Fourth Quarter 2021 Monitoring Report. 
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2.2 Groundwater Elevation Measurements 
Prior to sampling, groundwater elevations were recorded October 25, 2021 from each monitoring well and select 
piezometers.  Trace Laboratories, Inc. (Trace) misplaced the field forms for the water level measurements from 
PZ-11, PZ-12, PZ-21, PZ-22, PZ-29, and PZ-30, all staff gauges and all stilling wells.  As a result, these 
elevations are notably absent from the groundwater contour map for October 25, 2021.  Three additional gauging 
events were conducted during the fourth quarter monitoring period on October 1, 2021, November 23, 2021, and 
December 17, 2021. 

During the three additional gauging events water levels were only collected from two or three of the six staff 
gauges.  Lack of measurements from the staff gauges were due to damaged staff gauge (SG-03, SG-05, and SG-
06) or water level below the staff gauge (SG-01).  With the recent installation of piezometers and stilling wells,
measurements from staff gauges were evaluated and deemed inappropriate for use in generating groundwater
contour maps given the level of uncertainty in the data with recent documentation of influence from freeze and
thaw conditions, damaged staff gauges, and water level fluctuation near the staff gauge.

Groundwater elevations for each of water level events for the fourth quarter 2021 monitoring period are 
summarized in Table 2, Groundwater Elevation Summary.  The elevation data were used to develop 
potentiometric surface elevation contour maps (Figure 3, Groundwater Contour Map, October 1, 2021, Figure 4, 
Groundwater Contour Map, October 25, 2021(Fourth Quarter Monitoring Event), Figure 5, Groundwater Contour 
Map, November 23, 2021, and Figure 6, Groundwater Contour Map, December 17, 2021). 

Groundwater flow across the island is influenced by the elevation of the Grand River and the south channel.  
Localized flow is radially inward when river levels are high and radially outward when river level are low.  
Localized flow direction and gradients across the Site property are also influenced by precipitation and surface 
infiltration, particularly in wetland areas.  The fill material that has historically been placed on the island is variable 
across the site in both thickness and permeability resulting in variably infiltration rates from precipitation.  As a 
result, the surface water feature within the boundary of the inactive 1/2 Impoundment will have a faster infiltration 
rate than other areas of the island causing a mounding effect.  In the area surrounding the inactive 1/2 
Impoundment, the groundwater flow direction shifts from a radial outward to radial inward depending on 
precipitation.  Overall, the regional general direction of groundwater flow across the Harbor Island is west to 
southwest towards Lake Michigan. 

2.3 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 as provided in the Groundwater Monitoring System 
Certification (ERM, 2017).  Based on the information provided by ERM, assumed hydraulic conductivity ranges 
from 27 to 53 feet per day with an assumed effective porosity of 30 percent.  As described above, the recently 
calculated hydraulic conductivity for the Site is an average range of 0.19 feet per day to 242 feet per day and is 
highly dependent on the fill materials at each location.  This wide range of variability is the result of the varying fill 
materials that form Harbor Island.  In addition, a calculated hydraulic conductivity for the piezometers located on 
the eastern side of the wetland is an average 8.34 feet per day. 

Horizontal flow velocity was calculated using the commonly-used derivative of Darcy’s Law:  
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Specifically, 
  V = Groundwater flow velocity   

 K = Average Permeability of the aquifer   
i = Horizontal hydraulic gradient   
Ne = Effective porosity  

Using this equation, groundwater flow velocities were calculated for the site from three well pairs (MW-01R/MW-
03, MW-01R/PZ-13, and MW-01R/PZ-18).  Groundwater flow velocity at the site ranges from 0.3 to 1,200 feet per 
year around the mounding observed around the substation.  In addition, groundwater flow velocities were 
calculated from three well pairs (PZ-12/PZ-27, PZ-27/PZ-25, and PZ-27/PZ-26) on the eastside of the wetland.  
Groundwater flow velocity at the site ranges from 0.01 to 7 feet per year on the eastside of the wetland. 

The calculated flow velocities are best estimates based on field data and default data for soils, and therefore, 
these velocities should not be taken as absolute values, but rather as estimated values that may vary with future 
data collected at the site.  The field summary report will include the detailed aquifer performance testing.  An 
updated Hydrogeologic Monitoring Plan (HMP) and Groundwater Monitoring System Certification will be 
submitted following the collection of background groundwater quality data from the proposed detection monitoring 
locations. 

2.4 Groundwater Sampling 
Groundwater samples were collected in accordance with the Federal CCR Rule and PA 640 Part 115 
amendment.  Monitoring wells were purged and sampled using a peristaltic pump following low-flow sampling 
procedures.  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 stabilization.  
Groundwater samples were collected when the following general stabilization criteria were met:   

 0.2 standard units for pH 
 5% for specific conductance 
 0.2 milligrams per liter (mg/L) or 10% for DO > 0.5 mg/L (whichever is greater) 
 Turbidity measurements less than 5 Nephelometric Turbidity Units (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 B. 

2.5 Laboratory Analyses 
Groundwater samples collected for each monitoring well included both detection and assessment monitoring 
constituents pursuant to the PA 640 Part 115 amendment.  Laboratory analyses were performed by Trace in 
Muskegon, Michigan with the radium laboratory analysis subcontracted to Eurofins, Eaton Analytical (Eurofins) in 
South Bend, Indiana.  Analytical methods used for groundwater sample analysis are listed on the analytical 
laboratory reports included in Appendix B. 

en
iKV ∗=
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3.0 ANALYTICAL RESULTS AND STATISTICAL ANALYSES 
Statistical analysis of detection and assessment monitoring constituents was performed on samples collected 
from the current groundwater monitoring network pursuant to the Federal CCR Rule and following the appropriate 
certified statistical methodology.   

As described in Part 115 Rule 908 (6), statistical analysis at each monitoring well must be completed and 
submitted to EGLE within 30 days of the end of the calendar quarter in which sampling and analysis was 
conducted.  As stated in the Introduction, this statistical analysis is a preliminary evaluation since a revised 
detection monitoring well network is still being established.  A separate field summary report with a list of 
proposed new detection monitoring locations as well as a proposed sampling frequency for background 
groundwater quality data collection is forth coming. 

The statistical methodology used for the Site was developed in accordance with the Federal CCR Rule using 
methods presented in Statistical Analysis of Groundwater Data at RCRA Facilities, Unified Guidance, March 
2009, EPA 530/R-09-007 (USEPA, 2009).       

3.1 Statistical Methodology 
The SanitasTM groundwater statistical software was used to perform the statistical analyses on detection and 
assessment monitoring constituents during the fourth quarter 2021 monitoring period.  SanitasTM is a decision 
support software package that incorporates the statistical tests required of Subtitle C and D facilities by USEPA 
regulations. 

The following table provides a summary of the statistical methodology used for the Inactive 1/2 Impoundment 
groundwater monitoring. 

STATISTICAL METHODOLOGY SUMMARY 

Inactive 1/2 
Impoundments 

Monitoring 
Well Network 

Background Wells  MW-07 (interim background location)  

Detection Monitoring Wells MW-01R, MW-05, MW-06, and MW-08 (pending further 
evaluation) 

Assessment Monitoring Wells MW-02, MW-03, MW-04, MW-09, and MW-10 (pending 
further evaluation) 

CCR 
Monitoring 

Constituents 

Detection Monitoring 
(PA 640 Sec. 11511a(3)(c)) 

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

Assessment Monitoring 
(PA 640 Sec. 11519b(2) plus above 
listed Detection Monitoring) 
 

Antimony, Arsenic, Barium, Beryllium, Cadmium, 
Chromium, Cobalt, Copper, combined Radium 226 + 228, 
Fluoride, Lead, Lithium, Nickel, Mercury, Molybdenum, 
Selenium, Silver, Thallium, Vanadium, Zinc, and the above 
listed detection monitoring constituents in accordance with 
the Part 115 Amendment 

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 

Confidence Intervals Used in Assessment and Corrective Action monitoring. 
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STATISTICAL METHODOLOGY SUMMARY 

Statistical 
Methodology - 
continued 

No Statistical Testing Statistical testing is not required for constituents with 100% 
non-detects. 

Verification Resample Plan 
(Optional) 

1-of-2 with minimum of 8 samples per well for interwell 
testing. 
 Initial statistical exceedance warrants independent 

resampling within 90 days. 
 If resample passes, well/constituents is not a confirmed 

SSI. 
 If resample exceeds, well/constituents has a confirmed 

SSI. 
If no resample is collected, the original result is deem 
verified. 

3.1.1 Detection Monitoring 
Groundwater quality data was evaluated through use of interwell prediction limits for detection monitoring 
constituents. The Interwell Prediction Limit Plots are presented in Appendix A-1, Interwell Prediction Limits and 
Tolerance Limit Plots.  Using these methods, upgradient well data was pooled to establish a background 
statistical limit.  Data are compared to the statistical limit to determine whether any concentrations exceed 
background levels. The selected statistical methodology uses an optional 1-of-2 verification resample plan. When 
an initial statistically significant increase (SSI) or questionable result occurs, a second sample may be collected to 
verify the initial result or determine if the result was an outlier.  

If resampling is performed and the initial finding is not verified by resampling, the resampled value will replace the 
initial finding. When the resample confirms the initial finding, both values remain in the database and an SSI is 
declared. 

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

 Statistical analyses are not performed on analytes containing 100% non-detects (USEPA 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 practical 
quantitation limit (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. 

3.1.2 Assessment Monitoring 
Following the above statistical methodology, groundwater protection standards (GWPS) have been established 
for statistical comparison of assessment monitoring constituents.  Parametric tolerance limits were used to 
calculate background limits from pooled upgradient well data (MW-07) for assessment monitoring constituents 
with a target of 95% confidence and 95% coverage to determine the site-specific background level.  The interwell 
tolerance limit plots are presented in Appendix A-1.  The confidence and coverage levels for nonparametric 
tolerance limits are dependent upon the number of background samples. Since the closure evaluation is not 
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complete for the Inactive 1/2 Impoundments, these limits were used to identify the GWPS established under 40 
CFR §257.95(h) and Rule 441(9). 

As described in 40 CFR §257.95(h) and Rule 441, the GWPS is:  

 The lower of the following 
 The maximum contaminant level (MCL) established under 40 CFR § 141.62 and § 141.66 of this title; 
 Where an MCL has not been established, background concentration for the constituent established in 

accordance with 40 CFR § 257.91; or a rule specified limit (RSL) identified for Cobalt, Lead, Lithium, or 
Molybdenum; 

 Michigan Part 201 Generic Cleanup Criteria and Screening Levels 
− Ground Surface Water Interface (GSI) criteria is applicable 
− Drinking Water Criteria (residential and non-residential criteria) may not be an applicable criterion.  It 

is Golder’s opinion that since drinking water wells will not be installed at the site nor on the Island 
since there is known impacts on Harbor Island that the DWC does not apply.  Plus, the City of Grand 
Haven has a city ordinance preventing drinking water wells on properties with historical impacts.  In 
addition, GHBLP is considering filing a restrictive covenant for the property to further prevent the 
installation of drinking water wells on the property. 

− Indoor Air Criteria, Ambient Air Criteria, Direct Contact Criteria, and Soil Saturation Concentration 
Screening Levels (Csat) is not applicable since GSI is more strict  

 Background level for constituents where the background concentration is higher than the MCL, RSL, or 
applicable Michigan Part 201 screening levels. 

Following the above rule requirements, GWPS have been established for statistical comparison of assessment 
monitoring constituents.  Site-Specific GWPS summarizes the background limit established at each monitoring 
well and the GWPS used for statistical comparison.  

Interim Site-Specific Groundwater Protection Standards 

Analyte Units 
[1] 

Screening Levels [2] 
Interim GWPS 

RSL MCL Michigan Part 
201 GSI 

Interim Site-Specific 
Background 

Part 115 Detection Monitoring Constituents (PA 640 Sec. 11511a(3)(c)) 

Boron[3] mg/L N/R N/R 7.2 16 16 

Calcium[3] mg/L N/R N/R N/R 200 200 

Chloride[3] mg/L N/R N/R 150 15 150 

Fluoride[4] mg/L N/R 4 2.67 0.2254 2.67 

pH[3] S.U. N/R N/R 6.5-9.0 5.9-8.6 6.5-9.0 

Iron[3] mg/L N/R N/R N/R 25.01 25.01 

Sulfate[3] mg/L N/R N/R 370 82.4 370 

Total Dissolved Solids[3] mg/L N/R N/R 500 867 867 

Part 115 Assessment Monitoring Constituents (PA 640 Sec. 11519b(2) plus Detection Monitoring Constituents) 

Antimony mg/L N/R 0.006 0.13 0.0016 0.006 

Arsenic mg/L N/R 0.01 0.01 0.0048 0.01 

Barium[4] mg/L N/R 2 1.2 0.52 1.2 
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Interim Site-Specific Groundwater Protection Standards 

Analyte Units 
[1] 

Screening Levels [2] 
Interim GWPS 

RSL MCL Michigan Part 
201 GSI 

Interim Site-Specific 
Background 

Beryllium mg/L N/R 0.004 0.031 0.002 0.004 

Cadmium[4] mg/L N/R 0.005 0.0025 0.0006 0.0025 

Chromium[4] mg/L N/R 0.1 0.12 0.0028 0.1 

Cobalt mg/L 0.006 N/R 0.1 0.001 0.006 

Copper[3][5] mg/L N/R 1.3 0.020 0.0040 0.02 

Fluoride [4] mg/L N/R 4 2.67 0.2 2.67 

Lead  mg/L 0.015 N/R 0.014 0.0029 0.014 

Lithium mg/L 0.04 N/R 0.44 0.059 0.059 

Mercury mg/L N/R 0.002 0.0000013 0.00014 0.00014 

Molybdenum mg/L 0.1 N/R 3.2 0.007 0.1 

Nickel[3][5] mg/L N/R N/R 0.11 0.0022 0.11 

Radium (226 + 228) pCi/L N/R 5 N/R 2.12 5 

Selenium [4] mg/L N/R 0.05 0.005 0.002 0.005 

Silver[3][5] mg/L N/R N/R 0.00006 0.001 0.001 

Thallium mg/L N/R 0.002 0.0037 0.001 0.002 

Vanadium[3] mg/L N/R N/R 0.027 0.00089 0.027 

Zinc[3][5] mg/L N/R 5.0 0.27 0.021 0.27 
Notes:  
[1] – Units for each constituent: mg/L = milligram per liter, S.U. = standard units, pCi/L = picocuries per liter  
[2] – N/R = no reported screening level. 
[3] – State of Michigan only, not part of the Federal CCR Rule. 
[4] – State of Michigan criteria is stricter than the applicable criteria for the Federal CCR Rule. 
[5] – insufficient number of observations available for calculating site specific background using interwell tolerance limits, therefore interwell 
prediction limits is used. 

Using the interim calculated GWPS as identified above, confidence intervals were then constructed on 
downgradient wells for each of the detection and assessment monitoring constituents. Only when the entire 
confidence interval is above a GWPS is the well/constituent pair considered to exceed its respective standard and 
a statistically significant level (SSL) is declared. 

3.2 Statistical Analysis Results 
Analytical data from the fourth quarter 2021 monitoring event were statistically analyzed in accordance with the 
Statistical Analysis Plan (Golder, 2017).  Verification resampling to confirm initial SSIs was not performed; 
therefore, the one (1) initial statistical exceedance from iron at monitoring well MW-08 is considered an SSI. 

3.2.1 Data Screening 
The initial step in the statistical evaluation is identifying potential outliers, trends, and seasonality with the 
analytical data.  A summary of the analytical data is provided on Table 2, Analytical Results Summary.  There 
were no outliers identified for the fourth quarter 2021 analytical data. 
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In addition, Mann-Kendall/Sen’s Slope trend tests were performed for the downgradient monitoring wells.  The 
significant trend plots for the constituents for the downgradient monitoring wells is presented in Appendix A-2, 
Trend Plots.  Only statistically significant positive trends are considered potentially problematic; statistically 
significant negative trends generally are interpreted to indicate improving groundwater quality.  Of the significant 
trends noted during the fourth quarter 2021 monitoring period, the majority were significant decreasing or negative 
trends while eight (8) were significant increasing or positive trends.  A summary of the eight (8) significant positive 
trends for the monitoring wells is included below. 

 Barium in MW-06, MW-08, and MW-10 
 Calcium in MW-02 
 Chromium in MW-03 
 Combined Radium in MW-03 and MW-07 
 Fluoride in MW-05  
Based on review of the trend plots presented in Appendix A-2, the identified trends noted above are the result of 
geochemical variability in the subsurface likely influenced by historical ash and waste fill on the island coupled 
with varying groundwater elevations and flow directions influence by site recharge and elevations of the Grand 
River.  Additionally, laboratory variability and changes to geochemical variability following the installation of the 
well can account for the some of the trends noted when including all of the monitoring well data to evaluate overall 
trends.  Thus, no data correction is necessary at this time, and the data, as reported, are useable for further 
statistical evaluation. 

3.2.2 Detection Monitoring Statistical Results 
Analytical data from the fourth quarter 2021 monitoring event for the Inactive 1/2 Impoundment detection 
monitoring constituents have been statistically analyzed in accordance with the site’s Statistical Analysis Plan. 

The interwell prediction limit plots for detection monitoring constituents are presented in Appendix A-1.  Review of 
the Sanitas™ results indicates that the following SSIs were identified during the fourth quarter 2021 monitoring 
event:   

Inter-Well Prediction Limit Statistically Significant Increase Summary 
Detection Monitoring Constituents Inactive 1/2 Impoundment Network 

Boron MW-01R 
Calcium MW-01R and MW-05 
Chloride MW-01R, MW-05, MW-06, and MW-08 
Fluoride MW-01R 

Iron MW-08 
pH No SSIs observed 

Sulfate MW-01R and MW-05 
Total Dissolved Solids MW-01R, MW-05, and MW-06 

Based on the SSIs identified at the site, assessment monitoring was originally initiated on April 9, 2018.   

3.2.3 Assessment Monitoring Statistical Results 
Review of the statistical results for the fourth quarter 2021 monitoring event indicates that SSLs were identified for 
assessment monitoring constituents using confidence intervals (CI).  The confidence intervals using the site 
specific GWPS are presented in Appendix A-3, Confidence Intervals.   
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A summary of the SSLs is provided below. 

Confidence Interval Exceedance Summary 

Assessment Monitoring Constituents Inactive 1/2 Impoundment Network 

Part 115 Detection Monitoring Constituents (PA 640 Sec. 11511a(3)(c)) 

Boron MW-01R, MW-02, and MW-10 

Calcium MW-03, MW-04, MW-05, and MW-09 

Chloride MW-01R, MW-03, MW-04, and MW-10 

Sulfate MW-01R, MW-03, and MW-04 

Total Dissolved Solids MW-01R, MW-02, MW-03, MW-04, MW-05, MW-06, and MW-10 

Part 115 Assessment Monitoring Constituents (PA 640 Sec. 11519b(2)) 

Arsenic MW-05 

Fluoride MW-01R, MW-02, and MW-10 

Lithium MW-01R, MW-02, MW-05, MW-06, MW-09, and MW-10 

In response to the SSLs identified for the Inactive 1/2 Impoundment, assessment of corrective measures (ACM) 
was initiated on February 8, 2019.  The documentation of the assessment of corrective measures was halted 
pending EPA and EGLE concurrence regarding the delineation of the Inactive Unit 1/2 Impoundment and an 
alternate approved monitoring network.  Following determination and concurrence of the detection monitoring well 
network, the ACM will be completed, and remedy selection alternatives identified.  GHBLP will pursue 
groundwater corrective action following the provisions of 40 CFR 257.96.   

4.0 CONCLUSIONS 
The detection monitoring well network is currently being re-evaluated, alternate background monitoring wells are 
being considered, and statistical results are expected to change.  As stated previously, a field summary report 
with revised detection monitoring locations is forthcoming.  Following concurrence from EGLE, GHBLP will 
implement background groundwater quality data from the revised detection monitoring locations.  An updated 
HMP and Groundwater Monitoring System Certification is expected following review of the background 
groundwater quality data.  Therefore, the purpose of this report is to comply with Rule 907(11) and Rule 908(6) 
and monitoring well MW-07 was used as an interim background well until a better understanding of groundwater 
flow is determined. 

The preliminary statistical evaluations, using the interim background well location, of the groundwater monitoring 
data for the Inactive 1/2 Impoundment identified SSIs of detection monitoring constituents above prediction limits 
and SSLs of assessment monitoring constituents above the GWPS.   

The following SSLs were identified above the GWPS during the fourth quarter monitoring event. 

 Arsenic (preliminary GWPS of 0.01 mg/L) 
 MW-05 (CI range 0.063-0.16 mg/L)

 Boron (preliminary GWPS of 16 mg/L) 
 MW-01R (CI range 140-190 mg/L)
 MW-02 (CI range 99-138 mg/L)
 MW-10 (CI range 39-50 mg/L)

 Calcium (preliminary GWPS of 200 mg/L) 
 MW-03 (CI range 540-620 mg/L)
 MW-04 (CI range 421-463 mg/L)
 MW-05 CI range 240-560 mg/L)
 MW-09 (CI range 228-258 mg/L)
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 Chloride (preliminary GWPS of 150 mg/L) 
 MW-01R (CI range 251-264 mg/L)
 MW-03 (CI range 360-454 mg/L)
 MW-04 (CI range 241-314 mg/L)
 MW-010 (CI range 412-604 mg/L)

 Fluoride (preliminary GWPS of 2.67 mg/L) 
 MW-01R (CI range 20-26 mg/L)
 MW-02 (CI range 10-13 mg/L)
 MW-10 (CI range 10-12 mg/L)

 Lithium (preliminary GWPS of 0.059 mg/L) 
 MW-01R (CI range 2.4-3.1 mg/L)
 MW-02 (CI range 1.2-1.5 mg/L)
 MW-05 (CI range 0.07-0.13 mg/L)
 MW-06 (CI range 0.17-0.23 mg/L)
 MW-09 (CI range 0.16-0.26 mg/L)
 MW-10 (CI range 0.98-1.5 mg/L)

 Sulfate (preliminary GWPS of 370 mg/L) 
 MW-01R (CI range 528-761 mg/L)
 MW-03 (CI range 486-972 mg/L)
 MW-04 (CI range 639-802 mg/L)

 TDS (preliminary GWPS of 867 mg/L)  
 MW-01R (CI range 3,200-3,500 mg/L)
 MW-02 (CI range 1,900-2,400 mg/L)
 MW-03 (CI range 2,800-3,500 mg/L)
 MW-04 (CI range 1,900-2,400 mg/L)
 MW-05 (CI range 900-2,400 mg/L)
 MW-06 (CI range 1,200-1,600 mg/L)
 MW-10 (CI range 1,500-1,900 mg/L)

There is evidence of other potential sources for the groundwater impacts observed in groundwater monitoring 
wells in the Inactive 1/2 Impoundment groundwater monitoring network, including: 

 Historical ash placed as beneficial fill outside the boundary of the Inactive 1/2 Impoundment 
 Historical waste placement at the JB Sims site 

These other potential sources currently exist on the JB Sims site and should be considered as likely influences on 
the groundwater quality at the site.  The Site will remain in assessment monitoring and pursue remedial 
alternatives until the groundwater quality has returned to background conditions or is below GWPS at each of the 
detection monitoring wells. 

GHBLP is working with USEPA and EGLE to further evaluate the groundwater monitoring well networks at JB 
Sims.  A field summary report with revised detection monitoring locations is forthcoming.  GHBLP anticipates 
submitting a proposed expanded groundwater monitoring network in 2022.  GHBLP will continue to address the 
groundwater impacts at JB Sims following the requirements of the PA 640 Part 115 amendment. 
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Inactive 1/2 
Impoundment

Former 3 A/B 
Impoundments Northing Easting

MW-01R Detection Detection 578101.30 12624432.00 5/1/2020 585.73 588.45 10.00 5-10

MW-02 Assessment Detection 578241.91 12624222.64 1/18/2017 592.67 595.64 23.37 15-20

MW-03 Assessment Detection 578125.03 12624180.40 1/18/2017 590.42 593.08 20.34 12-17

MW-04 Assessment Detection 578003.96 12624165.24 1/18/2017 588.66 591.49 18.00 10-15

MW-05 Detection Piezometer 577970.06 12624634.16 5/22/2018 585.31 587.67 11.50 4-9

MW-06 Detection Piezometer 578229.40 12624525.24 5/22/2018 588.22 590.40 16.55 9-14

MW-07 Detection Detection/Background 577585.75 12625513.56 5/22/2018 583.65 586.49 18.80 11-16

MW-08 Detection Piezometer 578261.14 12625341.26 5/22/2018 582.74 585.40 11.85 4-9

MW-09 Assessment Assessment 578241.35 12624185.62 8/12/2019 586.80 589.65 12.00 7-12

MW-10 Assessment Piezometer 578367.40 12624470.20 8/12/2019 583.71 586.73 10.00 5-10

PZ-11 578236.87 12624377.19 8/19/2021 592.46 595.27 15 (40) 10-15

PZ-12 577987.57 12624312.28 8/17/2021 584.94 588.03 8 (40) 3-8

PZ-13 577623.94 12624190.94 8/17/2021 583.23 586.08 9 (34) 4-9

PZ-14 577191.85 12624160.04 8/16/2021 583.46 586.39 8 (35) 3-8

PZ-15 577062.51 12624730.23 8/25/2021 589.32 592.38 20 (40) 15-20

PZ-16 577273.65 12625194.83 8/25/2021 582.18 584.87 8 (35) 3-8

PZ-17 577652.81 12624744.16 8/17/2021 584.03 587.02 8 (40) 3-8

PZ-18 577919.12 12624742.18 8/18/2021 584.12 587.22 8 (34) 3-8

PZ-19 577938.05 12624957.16 8/20/2021 583.06 585.86 8 (25) 3-8

PZ-20 577722.50 12625131.40 8/18/2021 582.43 585.74 8 (34) 3-8

PZ-21 577941.39 12625280.33 8/30/2021 NA 583.32 9 (30) 4-9 Located in standing water

PZ-22 578056.88 12625387.96 8/31/2021 NA 583.42 9 (22) 4-9 Located in standing water

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Total Well 
Depth 
(Total 
Boring 

Depth) (ft)

Screen 
Interval 

(ft)
Comments

Monitoring Wells

Piezometers

Current Groundwater Monitoring 
Networks

Location 
Identification

Coordinates
Date 

Installed

Ground 
Surface 

Elevation
(feet MSL)

Top of 
Casing 
(Staff 

Gauge) 
Elevation
(feet MSL)
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PZ-23 577627.71 12625841.35 8/25/2021 584.39 587.21 9 (25) 4-9

PZ-24 577884.70 12625979.33 8/24/2021 583.92 587.34 9 (30) 4-9

PZ-25 577703.65 12626240.18 8/24/2021 583.46 586.37 8 (30) 3-8

PZ-26 578114.39 12626145.22 8/23/2021 583.81 586.27 8 (30) 3-8

PZ-27 578303.89 12626551.81 8/23/2021 581.87 585.09 8 (40) 3-8

PZ-28 578314.93 12625722.71 8/23/2021 585.11 588.07 9 (29.5) 4-9

PZ-29 578138.08 12625241.56 8/30/2021 NA 583.49 9 (35) 4-9 Located in standing water

PZ-30 578196.17 12624990.23 8/19/2021 583.02 585.80 8 (34) 3-8

PZ-31 578307.16 12624752.70 9/1/2021 582.56 585.85 8 (27) 3-8

PZ-32 578348.32 12624980.14 8/30/2021 583.08 586.26 8 (40) 3-8

SG-01 578234.49 12624159.06 8/12/2019 NA 585.10 NA NA Located in standing water

SG-02 578287.85 12624784.61 8/12/2019 NA 583.43 NA NA Located in standing water

SG-03 578201.99 12624858.11 8/12/2019 NA 584.37 NA NA Located in standing water

SG-04R 577966.13 12624647.67 6/9/2020 NA 585.04 NA NA Located in standing water

SG-05 577717.81 12624888.51 8/12/2019 NA 584.83 NA NA Damaged in 2021

SG-06 578227.56 12625365.56 8/12/2019 NA 584.88 NA NA Damaged in 2021

STW-1 578433.87 12625522.16 9/3/2021 NA 583.03 NA NA Located in standing water

STW-2 577340.30 12625423.18 9/2/2021 NA 583.47 NA NA Located in standing water

STW-3 577771.11 12624083.74 9/3/2021 NA 591.17 NA NA Located in standing water

Notes:
MSL = mean sea level.

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Piezometers - continued

Staff Gauges

Stilling Wells

NA = Not available

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Site-wide Water Levels

Inactive 1/2 
Impoundment

Former 3 A/B 
Impoundments Northing Easting

Total Well 
Depth 
(Total 
Boring 

Depth) (ft)

Screen 
Interval 

(ft)
Comments

Current Groundwater Monitoring 
Networks

Location 
Identification

Coordinates
Date 

Installed

Ground 
Surface 

Elevation
(feet MSL)

Top of 
Casing 
(Staff 

Gauge) 
Elevation
(feet MSL)



January 2022 TABLE 2.
GROUNDWATER ELEVATION SUMMARY

JB Sims Generating Station
Fourth Quarter 2021 Monitoring Report

21461064

Page 1 of 2

Date Depth to 
Water (ft)

Groundwater 
Elevation Date Depth to 

Water (ft)
Groundwater 

Elevation

MW-01R 588.45 10/1/2021 7.01 581.44 10/25/2021 6.23 582.22

MW-02 595.64 10/1/2021 14.70 580.94 10/25/2021 14.71 580.93

MW-03 593.08 10/1/2021 12.07 581.01 10/25/2021 11.90 581.18

MW-04 591.49 10/1/2021 10.46 581.03 10/25/2021 10.22 581.27

MW-05 587.67 10/1/2021 6.54 581.13 10/25/2021 5.90 581.77

MW-06 590.40 10/1/2021 9.26 581.14 10/25/2021 8.50 581.90

MW-07 586.49 10/1/2021 5.43 581.06 10/25/2021 5.25 581.24

MW-08 585.40 10/1/2021 4.31 581.09 10/25/2021 4.04 581.36

MW-09 589.65 10/1/2021 8.58 581.07 10/25/2021 8.49 581.16

MW-10 586.73 10/1/2021 5.70 581.03 10/25/2021 5.32 581.41

PZ-11 595.27 10/1/2021 14.00 581.27 10/25/2021 NR NM

PZ-12 588.03 10/1/2021 6.83 581.20 10/25/2021 NR NM

PZ-13 586.08 10/1/2021 4.96 581.12 10/25/2021 4.60 581.48

PZ-14 586.39 10/1/2021 5.32 581.07 10/25/2021 4.70 581.69

PZ-15 592.38 10/1/2021 11.15 581.23 10/25/2021 10.84 581.54

PZ-16 584.87 10/1/2021 3.86 581.01 10/25/2021 3.67 581.20

PZ-17 587.02 10/1/2021 5.85 581.17 10/25/2021 5.42 581.60

PZ-18 587.22 10/1/2021 6.15 581.07 10/25/2021 5.62 581.60

PZ-19 585.86 10/1/2021 4.78 581.08 10/25/2021 4.53 581.33

PZ-20 585.74 10/1/2021 4.78 580.96 10/25/2021 4.53 581.21

PZ-21 583.32 10/1/2021 2.18 581.14 10/25/2021 NR NM

PZ-22 583.42 10/1/2021 2.35 581.07 10/25/2021 NR NM

PZ-23 587.21 10/1/2021 6.50 580.71 10/25/2021 5.76 581.45

PZ-24 587.34 10/1/2021 6.61 580.73 10/25/2021 6.13 581.21

PZ-25 586.37 10/1/2021 5.26 581.11 10/25/2021 5.00 581.37

PZ-26 586.27 10/1/2021 5.52 580.75 10/25/2021 4.60 581.67

PZ-27 585.09 10/1/2021 4.40 580.69 10/25/2021 3.24 581.85

PZ-28 588.07 10/1/2021 6.95 581.12 10/25/2021 6.70 581.37

PZ-29 583.49 10/1/2021 2.24 581.25 10/25/2021 NR NM

PZ-30 585.80 10/1/2021 5.02 580.78 10/25/2021 NR NM

PZ-31 585.85 10/1/2021 4.81 581.04 10/25/2021 4.10 581.75

PZ-32 586.26 10/1/2021 5.25 581.01 10/25/2021 4.95 581.31

SG-01 585.10 10/1/2021 NM NM 10/25/2021 NR NM

SG-02 583.43 10/1/2021 1.44 581.99 10/25/2021 NR NM

SG-03 584.37 10/1/2021 NM NM 10/25/2021 NR NM

SG-04R 585.04 10/1/2021 3.38 581.66 10/25/2021 NR NM

SG-05 584.83 10/1/2021 NM NM 10/25/2021 NR NM

SG-06 584.88 10/1/2021 NM NM 10/25/2021 NR NM

STW-1 583.03 10/1/2021 1.88 581.15 10/25/2021 NR NM

STW-2 583.47 10/1/2021 2.41 581.06 10/25/2021 NR NM

STW-3 591.17 10/1/2021 10.10 581.07 10/25/2021 NR NM

Notes:
MSL = mean sea level.

Monitoring Wells

Piezometers

Staff Gauges

Stilling Wells

NA = Not available

Location 
Identification

Top of Casing 
(Staff Gauge) 

Elevation
(feet MSL)

October 1, 2021 October 25, 2021
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GROUNDWATER ELEVATION SUMMARY

JB Sims Generating Station
Fourth Quarter 2021 Monitoring Report

21461064

Page 2 of 2

MW-01R 588.45

MW-02 595.64

MW-03 593.08

MW-04 591.49

MW-05 587.67

MW-06 590.40

MW-07 586.49

MW-08 585.40

MW-09 589.65

MW-10 586.73

PZ-11 595.27

PZ-12 588.03

PZ-13 586.08

PZ-14 586.39

PZ-15 592.38

PZ-16 584.87

PZ-17 587.02

PZ-18 587.22

PZ-19 585.86

PZ-20 585.74

PZ-21 583.32

PZ-22 583.42

PZ-23 587.21

PZ-24 587.34

PZ-25 586.37

PZ-26 586.27

PZ-27 585.09

PZ-28 588.07

PZ-29 583.49

PZ-30 585.80

PZ-31 585.85

PZ-32 586.26

SG-01 585.10

SG-02 583.43

SG-03 584.37

SG-04R 585.04

SG-05 584.83

SG-06 584.88

STW-1 583.03

STW-2 583.47

STW-3 591.17

Notes:
MSL = mean sea level.

Monitoring Wells

Piezometers

Staff Gauges

Stilling Wells

NA = Not available

Location 
Identification

Top of Casing 
(Staff Gauge) 

Elevation
(feet MSL) Date Depth to 

Water (ft)
Groundwater 

Elevation Date Depth to 
Water (ft)

Groundwater 
Elevation

11/23/2021 6.74 581.71 12/17/2021 6.36 582.09

11/23/2021 15.68 579.96 12/17/2021 15.88 579.76

11/23/2021 12.86 580.22 12/17/2021 12.61 580.47

11/23/2021 11.08 580.41 12/17/2021 10.82 580.67

11/23/2021 6.26 581.41 12/17/2021 6.28 581.39

11/23/2021 9.06 581.34 12/17/2021 8.86 581.54

11/23/2021 6.21 580.28 12/17/2021 6.02 580.47

11/23/2021 5.05 580.35 12/17/2021 4.94 580.46

11/23/2021 9.35 580.30 12/17/2021 9.09 580.56

11/23/2021 6.47 580.26 12/17/2021 6.21 580.52

11/23/2021 14.00 581.27 12/17/2021 13.75 581.52

11/23/2021 6.85 581.18 12/17/2021 6.28 581.75

11/23/2021 5.65 580.43 12/17/2021 5.45 580.63

11/23/2021 5.64 580.75 12/17/2021 5.40 580.99

11/23/2021 11.76 580.62 12/17/2021 11.58 580.80

11/23/2021 4.64 580.23 12/17/2021 4.48 580.39

11/23/2021 6.16 580.86 12/17/2021 6.00 581.02

11/23/2021 6.51 580.71 12/17/2021 6.41 580.81

11/23/2021 5.36 580.50 12/17/2021 5.23 580.63

11/23/2021 5.30 580.44 12/17/2021 5.31 580.43

11/23/2021 NM NM 12/17/2021 2.85 580.47

11/23/2021 NM NM 12/17/2021 2.90 580.52

11/23/2021 6.68 580.53 12/17/2021 6.48 580.73

11/23/2021 6.64 580.70 12/17/2021 6.31 581.03

11/23/2021 5.98 580.39 12/17/2021 5.90 580.47

11/23/2021 5.47 580.80 12/17/2021 5.14 581.13

11/23/2021 4.52 580.57 12/17/2021 3.99 581.10

11/23/2021 7.78 580.29 12/17/2021 7.68 580.39

11/23/2021 3.08 580.41 12/17/2021 2.83 580.66

11/23/2021 5.28 580.52 12/17/2021 4.95 580.85

11/23/2021 4.69 581.16 12/17/2021 4.66 581.19

11/23/2021 5.59 580.67 12/17/2021 5.45 580.81

11/23/2021 NM NM 12/17/2021 NM NM

11/23/2021 1.50 581.93 12/17/2021 1.68 581.75

11/23/2021 2.72 581.65 12/17/2021 2.80 581.57

11/23/2021 3.48 581.56 12/17/2021 3.56 581.48

11/23/2021 NM NM 12/17/2021 NM NM

11/23/2021 NM NM 12/17/2021 NM NM

11/23/2021 2.83 580.20 12/17/2021 2.50 580.53

11/23/2021 3.35 580.12 12/17/2021 3.30 580.17

11/23/2021 10.93 580.24 12/17/2021 10.88 580.29

November 23, 2021 December 17, 2021
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TABLE 3.

ANALYTICAL RESULTS SUMMARY
JB Sims Generating Station

Fourth Quarter 2021

21461064

Detection Monitoring

BORON, TOTAL mg/L 0.050 0.017 140 100 4.4 3.7 3.0 13 15 1.4 6.8 52

CALCIUM, TOTAL mg/L 0.50 0.16 220 190 490 370 340 200 130 130 220 140

CHLORIDE, TOTAL mg/L 0.75 0.60 230 140 330 170 22 200 14 30 13 520

FLUORIDE, TOTAL mg/L 0.10 0.055 13 9.4 0.89 1.3 3.3 1.6 0.094 J 0.42 2.5 11

IRON, TOTAL mg/L 0.20 0.13 1.7 22 4.5 5.2 2.5 13 16 29 19 10

pH S.U. NA NA 7.8 6.48 6.91 6.74 7.43 7.6 7.01 6.74 7.31 7.42

SULFATE, TOTAL mg/L 3.0 0.41 530 < 0.41 23 450 320 1.3 J 30 37 14 53

TOTAL DISSOLVED SOLIDS mg/L 40 NA 3,600 2,000 2,500 1,900 1,300 1,300 630 630 880 2,000

Assessment Monitoring

ANTIMONY, TOTAL mg/L <0.00030 <0.00030 0.00044 <0.00030 <0.00030 <0.00030 <0.00021 <0.00021 <0.00030 <0.00030 <0.00030 <0.00030

ARSENIC, TOTAL mg/L 0.0010 0.00050 0.0046 0.012 0.0012 0.0019 0.04 0.0017 <0.0005 0.0067 0.0025 0.0011

BARIUM, TOTAL mg/L 0.010 0.0013 0.20 0.50 0.47 0.12 0.087 1.6 0.36 1.0 5.0 1.5

BERYLLIUM, TOTAL mg/L 0.0020 0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.00070 <0.00070 <0.0010 <0.0010 <0.0010 <0.0010

CADMIUM, TOTAL mg/L 0.0010 0.00060 <0.00060 <0.00060 <0.00060 <0.00060 < 0.00042 0.00053 J <0.00060 <0.00060 <0.00060 <0.00060

CHROMIUM, TOTAL mg/L 0.00090 0.00070 0.0022 0.040 0.0041 0.0033 0.0017 0.0029 0.0010 0.0012 0.0029 0.011

COBALT, TOTAL mg/L 0.0016 0.00050 0.0022 0.0055 0.0014 J 0.00079 J 0.00069 J 0.00082 J 0.00088 J < 0.00050 < 0.00050 0.0011 J

COPPER, TOTAL mg/L 0.0040 0.0018 < 0.0018 0.0022 J < 0.0018 < 0.0018 < 0.0013 < 0.0013 < 0.0018 < 0.0018 < 0.0018 0.0050

LEAD, TOTAL mg/L 0.0020 0.00050 0.0024 0.0018 J < 0.00050 < 0.00050 < 0.00035 0.0014 < 0.00050 < 0.00050 < 0.00050 0.0012 J

LITHIUM, TOTAL mg/L 0.010 0.0067 2.8 1.2 0.053 0.061 0.089 0.23 < 0.0067 0.043 0.26 1.4

MERCURY, TOTAL mg/L 0.0000005 0.00000016 0.0000019 0.0000028 0.00000079 <0.00000016 <0.00000016 0.00000094 <0.00000016 <0.00000016 0.00000062 0.0000008

MOLYBDENUM, TOTAL mg/L 0.00040 0.000093 0.0016 0.0045 0.00012 J 0.0015 0.0023 0.00076 < 0.000093 0.0037 0.017 0.012

NICKEL, TOTAL mg/L 0.0050 0.0022 0.0039 J 0.017 0.0027 J 0.011 0.0015 J 0.0022 J < 0.0022 < 0.0022 < 0.0022 0.0027 J

RADIUM (226 + 228) pCi/L 1.0 NA 0.41 2.27 1.01 1.87 0.34 J 0.06 J 1.33 0.86 2.56 2.03

SELENIUM, TOTAL mg/L 0.0020 0.0090 0.00097 J 0.0017 J < 0.00090 < 0.00090 < 0.00063 < 0.00063 < 0.00090 < 0.00090 < 0.00090 < 0.00090

SILVER, TOTAL mg/L 0.0010 0.0003 <0.00030 <0.00030 <0.00030 <0.00030 <0.00021 <0.00021 <0.00030 <0.00030 <0.00030 <0.00030

THALLIUM, TOTAL mg/L 0.0010 0.0003 <0.00030 <0.00030 <0.00030 <0.00030 <0.00021 0.00030 J <0.00030 <0.00030 <0.00030 <0.00030

VANADIUM, TOTAL mg/L 0.00080 0.00050 0.0017 0.0039 0.0014 0.0010 0.00089 0.00083 0.00067 J < 0.00050 < 0.00050 0.0018

ZINC, TOTAL mg/L 0.020 0.018 <0.018 <0.018 <0.018 <0.018 <0.012 <0.012 <0.018 <0.018 <0.018 <0.018

NOTES:
mg/L - Milligrams per Liter
S.U. - standard units
pCi/L - picocuries per Liter
NA - Not available

< - Constituent was analyzed, but was not detected above the MDL and is considered a non-detect. 

MW-10MW-07 MW-08 MW-09PQL MDL MW-01R MW-02 MW-03 MW-04Analyte Units MW-05 MW-06

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).

https://golderassociates.sharepoint.com/sites/27317g/Deliverables/200 Reports/2021 Annual Report/4Q2021/TB-GHBLP 4Q2021.xlsx/Table 3 - GW analytical



FIGURES (Revised March 8, 2022) 

Figure 1 - Site Location Map 
Figure 2 - Site Plan 

Figures 3 through 6 - Groundwater Contour Maps 
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REFERENCE

1. HORIZONTAL COORDINATE SYSTEM BASED ON MICHIGAN STATE PLANE SOUTH,
INTERNATIONAL FEET.  VERTICAL DATUM IS NAVD 1988.

2. MONITORING WELLS AND STAFF GAUGES WERE SURVEYED BY DRIESENGA & ASSOCIATES,
INC. ON AUGUST 28, 2019.  MW-1R AND SG-4R WERE SURVEYED BY DRIESENGA &
ASSOCIATES, INC. ON JUNE 17, 2020.  PIEZOMTER AND STILLING WELLS WERE SURVEYED
BY GOLDER ASSOCIATES ON OCTOBER 1, 2021.

3. STAFF GAUGES WERE NOT INCLUDED IN EVALUATION OF GROUNDWATER CONTOURS.

NOTES

AERIAL PHOTOGRAPH COURTESY OF GOOGLE EARTH PRO; IMAGE DATE: 2021-03-18.
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REFERENCE

1. HORIZONTAL COORDINATE SYSTEM BASED ON MICHIGAN STATE PLANE SOUTH,
INTERNATIONAL FEET.  VERTICAL DATUM IS NAVD 1988.

2. MONITORING WELLS AND STAFF GAUGES WERE SURVEYED BY DRIESENGA & ASSOCIATES,
INC. ON AUGUST 28, 2019.  MW-1R AND SG-4R WERE SURVEYED BY DRIESENGA &
ASSOCIATES, INC. ON JUNE 17, 2020.  PIEZOMTER AND STILLING WELLS WERE SURVEYED
BY GOLDER ASSOCIATES ON OCTOBER 1, 2021.

3. STAFF GAUGES WERE NOT INCLUDED IN EVALUATION OF GROUNDWATER CONTOURS.
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REFERENCE

1. HORIZONTAL COORDINATE SYSTEM BASED ON MICHIGAN STATE PLANE SOUTH,
INTERNATIONAL FEET.  VERTICAL DATUM IS NAVD 1988.

2. MONITORING WELLS AND STAFF GAUGES WERE SURVEYED BY DRIESENGA & ASSOCIATES,
INC. ON AUGUST 28, 2019.  MW-1R AND SG-4R WERE SURVEYED BY DRIESENGA &
ASSOCIATES, INC. ON JUNE 17, 2020.  PIEZOMTER AND STILLING WELLS WERE SURVEYED
BY GOLDER ASSOCIATES ON OCTOBER 1, 2021.

3. STAFF GAUGES WERE NOT INCLUDED IN EVALUATION OF GROUNDWATER CONTOURS.

NOTES

AERIAL PHOTOGRAPH COURTESY OF GOOGLE EARTH PRO; IMAGE DATE: 2021-03-18.
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APPENDIX A 

Statistical Summary 
A-1 Interwell Prediction Limit and Tolerance Limit Plots 

A-2 Trend Plots and Summary 
A-3 Confidence Intervals 
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Constituent Well Upper Lim. Lower Lim. Date Observ.Bg N Bg Wells Bg Mean Std. Dev. %NDs ND Adj. Transform Alpha Method

Boron (ug/L) MW-05 16000 n/a 10/26/20213000 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Boron (ug/L) MW-06 16000 n/a 10/26/202113000 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Boron (ug/L) MW-08 16000 n/a 10/26/20211400 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Boron (ug/L) MW-01R 16000 n/a 10/26/202114000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-05 200000 n/a 10/26/202134000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-06 200000 n/a 10/26/202120000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-08 200000 n/a 10/26/202113000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-01R 200000 n/a 10/26/202122000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-05 15 n/a 10/26/202122 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-06 15 n/a 10/26/2021200 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-08 15 n/a 10/26/202130 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-01R 15 n/a 10/26/2021230 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Fluoride (mg/L) MW-05 8.975 n/a 10/26/20213.216 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Fluoride (mg/L) MW-06 8.975 n/a 10/26/20211.516 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Fluoride (mg/L) MW-08 8.975 n/a 10/26/20210.336 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Fluoride (mg/L) MW-01R 8.975 n/a 10/26/202112.92 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Iron (mg/L) MW-05 22.22 n/a 10/26/20212.5 10 MW-07 17.6 2.319 0 None No 0.045 Param

Iron (mg/L) MW-06 22.22 n/a 10/26/202113 10 MW-07 17.6 2.319 0 None No 0.045 Param

Iron (mg/L) MW-08 22.22 n/a 10/26/202129 10 MW-07 17.6 2.319 0 None No 0.045 Param

Iron (mg/L) MW-01R 22.22 n/a 10/26/20211.7 10 MW-07 17.6 2.319 0 None No 0.045 Param

pH (SU) MW-05 8.178 6.196 10/26/20217.43 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

pH (SU) MW-06 8.178 6.196 10/26/20217.6 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

pH (SU) MW-08 8.178 6.196 10/26/20216.74 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

pH (SU) MW-01R 8.178 6.196 10/26/20217.8 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

Sulfate (mg/L) MW-05 69.35 n/a 10/26/2021320 18 MW-07 36.17 17.96 0 None No 0.045 Param

Sulfate (mg/L) MW-06 69.35 n/a 10/26/20211.3J 18 MW-07 36.17 17.96 0 None No 0.045 Param

Sulfate (mg/L) MW-08 69.35 n/a 10/26/202137 18 MW-07 36.17 17.96 0 None No 0.045 Param

Sulfate (mg/L) MW-01R 69.35 n/a 10/26/2021530 18 MW-07 36.17 17.96 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-05 810.2 n/a 10/26/20211300 18 MW-07 666.1 78 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-06 810.2 n/a 10/26/20211300 18 MW-07 666.1 78 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-08 810.2 n/a 10/26/2021630 18 MW-07 666.1 78 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-01R 810.2 n/a 10/26/20213600 18 MW-07 666.1 78 0 None No 0.045 Param

Interwell Prediction Limit
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 1/3/2022, 1:13 PM
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Constituent: Antimony    Analysis Run 1/3/2022 12:55 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Slope = -0.01216
units per year.

Mann-Kendall
statistic = -202
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Slope = -0.000184
units per year.

Mann-Kendall
statistic = -67
critical = -58

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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units per year.
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statistic = -138
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.



-0.2

-0.06

0.08

0.22

0.36

0.5

6/27/18 2/26/19 10/29/19 6/29/20 3/1/21 11/1/21

Sen's Slope and 95% Confidence Band
MW-05

Constituent: Barium    Analysis Run 1/3/2022 12:55 PM    View: Appendix III
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Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 18

Slope = -0.09104
units per year.

Mann-Kendall
statistic = -98
critical = -63

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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statistic = 103
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Increasing trend
significant at 98%
confidence level
(α = 0.01 per
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Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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statistic = 116
critical = 63

Increasing trend
significant at 98%
confidence level
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Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Increasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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statistic = -265
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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significant at 98%
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Constituent: Cadmium    Analysis Run 1/3/2022 12:56 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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statistic = -183
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
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Hollow symbols indicate censored values.
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Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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significant at 98%
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Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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significant at 98%
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Constituent: Chloride    Analysis Run 1/3/2022 12:56 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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significant at 98%
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significant at 98%
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significant at 98%
confidence level
(α = 0.01 per
tail).



-0.03

-0.02

-0.01

0

0.01

0.02

6/17/20 9/24/20 1/2/21 4/11/21 7/20/21 10/28/21

Sen's Slope and 95% Confidence Band
MW-01R

Constituent: Chromium    Analysis Run 1/3/2022 12:56 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Decreasing trend
significant at 98%
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Hollow symbols indicate censored values.
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Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 21

Slope = -0.0007069
units per year.

Mann-Kendall
statistic = -88
critical = -78

Decreasing trend
significant at 98%
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Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Decreasing trend
significant at 98%
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Constituent: Combined Radium 226 + 228    Analysis Run 1/3/2022 12:56 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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units per year.

Mann-Kendall
statistic = 135
critical = 78

Increasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Constituent: Combined Radium 226 + 228    Analysis Run 1/3/2022 12:56 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Slope = 0.1896
units per year.

Mann-Kendall
statistic = 73
critical = 63

Increasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Constituent: Fluoride    Analysis Run 1/3/2022 12:57 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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significant at 98%
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Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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statistic = -128
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
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Constituent: Iron    Analysis Run 1/3/2022 12:57 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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statistic = -226
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
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Constituent: Lead    Analysis Run 1/3/2022 12:57 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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units per year.

Mann-Kendall
statistic = -98
critical = -78

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
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Constituent: Lithium    Analysis Run 1/3/2022 12:57 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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statistic = -80
critical = -78

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
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Constituent: Mercury    Analysis Run 1/3/2022 12:57 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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statistic = -95
critical = -78

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Decreasing trend
significant at 98%
confidence level
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Hollow symbols indicate censored values.
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Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Decreasing trend
significant at 98%
confidence level
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Hollow symbols indicate censored values.
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Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Decreasing trend
significant at 98%
confidence level
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Hollow symbols indicate censored values.
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Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Decreasing trend
significant at 98%
confidence level
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tail).

Hollow symbols indicate censored values.
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significant at 98%
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tail).

Hollow symbols indicate censored values.
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Constituent: Molybdenum    Analysis Run 1/3/2022 12:57 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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n = 18

Slope = -0.00072
units per year.

Mann-Kendall
statistic = -68
critical = -63

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Constituent: Nickel    Analysis Run 1/3/2022 12:58 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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g/

L

n = 28

Slope = -0.04515
units per year.

Mann-Kendall
statistic = -218
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Constituent: pH    Analysis Run 1/3/2022 12:58 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

SU

n = 17

Slope = -0.2308
units per year.

Mann-Kendall
statistic = -70
critical = -58

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Constituent: pH    Analysis Run 1/3/2022 12:58 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

SU

n = 28

Slope = -2.882
units per year.

Mann-Kendall
statistic = -236
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Constituent: Selenium    Analysis Run 1/3/2022 12:58 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 21

Slope = 0
units per year.

Mann-Kendall
statistic = -92
critical = -78

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Constituent: Selenium    Analysis Run 1/3/2022 12:58 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 28

Slope = -0.002281
units per year.

Mann-Kendall
statistic = -164
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Constituent: Sulfate    Analysis Run 1/3/2022 12:58 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
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n = 22

Slope = -161.1
units per year.

Mann-Kendall
statistic = -94
critical = -84

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Constituent: Sulfate    Analysis Run 1/3/2022 12:58 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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n = 22

Slope = -82.6
units per year.

Mann-Kendall
statistic = -153
critical = -84

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Constituent: Total Dissolved Solids    Analysis Run 1/3/2022 12:58 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
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n = 22

Slope = -175.8
units per year.

Mann-Kendall
statistic = -86
critical = -84

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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n = 22

Slope = -139.8
units per year.

Mann-Kendall
statistic = -119
critical = -84

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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n = 18

Slope = -122.6
units per year.

Mann-Kendall
statistic = -74
critical = -63

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Constituent: Total Dissolved Solids    Analysis Run 1/3/2022 12:58 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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n = 28

Slope = -699.3
units per year.

Mann-Kendall
statistic = -128
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).
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Constituent: Vanadium    Analysis Run 1/3/2022 12:58 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 28

Slope = -0.003205
units per year.

Mann-Kendall
statistic = -190
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.
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Constituent: Zinc    Analysis Run 1/3/2022 12:59 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

n = 28

Slope = -0.1071
units per year.

Mann-Kendall
statistic = -181
critical = -119

Decreasing trend
significant at 98%
confidence level
(α = 0.01 per
tail).

Hollow symbols indicate censored values.



Constituent Well Slope Calc. Critical Sig. N %NDs Normality Xform Alpha Method
Antimony (mg/L) MW-03 0 -16 -78 No 21 95.24 n/a n/a 0.02 NP
Antimony (mg/L) MW-04 0 0 78 No 21 95.24 n/a n/a 0.02 NP
Antimony (mg/L) MW-02 0 -50 -78 No 21 66.67 n/a n/a 0.02 NP
Antimony (mg/L) MW-05 0 -28 -63 No 18 100 n/a n/a 0.02 NP
Antimony (mg/L) MW-06 0 -24 -63 No 18 77.78 n/a n/a 0.02 NP
Antimony (mg/L) MW-07 (bg) 0 -9 -63 No 18 88.89 n/a n/a 0.02 NP
Antimony (mg/L) MW-08 0 7 63 No 18 88.89 n/a n/a 0.02 NP
Antimony (mg/L) MW-10 0 1 27 No 10 80 n/a n/a 0.02 NP
Antimony (mg/L) MW-09 0 0 27 No 10 100 n/a n/a 0.02 NP
Antimony (mg/L) MW-01R -0.01216 -202 -119 Yes 28 10.71 n/a n/a 0.02 NP
Arsenic (mg/L) MW-03 -0.00... -62 -78 No 21 9.524 n/a n/a 0.02 NP
Arsenic (mg/L) MW-04 0 -4 -78 No 21 4.762 n/a n/a 0.02 NP
Arsenic (mg/L) MW-02 0.000... 66 78 No 21 4.762 n/a n/a 0.02 NP
Arsenic (mg/L) MW-05 -0.02243 -29 -63 No 18 0 n/a n/a 0.02 NP
Arsenic (mg/L) MW-06 -0.00... -5 -63 No 18 5.556 n/a n/a 0.02 NP
Arsenic (mg/L) MW-07 (bg) -0.00... -67 -58 Yes 17 47.06 n/a n/a 0.02 NP
Arsenic (mg/L) MW-08 -0.00... -22 -63 No 18 0 n/a n/a 0.02 NP
Arsenic (mg/L) MW-10 -0.00... -13 -27 No 10 0 n/a n/a 0.02 NP
Arsenic (mg/L) MW-09 0.000... 8 27 No 10 0 n/a n/a 0.02 NP
Arsenic (mg/L) MW-01R -0.00435 -138 -119 Yes 28 3.571 n/a n/a 0.02 NP
Barium (mg/L) MW-03 0.02875 71 78 No 21 0 n/a n/a 0.02 NP
Barium (mg/L) MW-04 -0.00... -74 -78 No 21 0 n/a n/a 0.02 NP
Barium (mg/L) MW-02 0.004597 34 78 No 21 0 n/a n/a 0.02 NP
Barium (mg/L) MW-05 -0.09104 -98 -63 Yes 18 0 n/a n/a 0.02 NP
Barium (mg/L) MW-06 0.206 103 63 Yes 18 0 n/a n/a 0.02 NP
Barium (mg/L) MW-07 (bg) -0.03042 -43 -63 No 18 0 n/a n/a 0.02 NP
Barium (mg/L) MW-08 0.1499 116 63 Yes 18 0 n/a n/a 0.02 NP
Barium (mg/L) MW-10 0.1789 28 27 Yes 10 0 n/a n/a 0.02 NP
Barium (mg/L) MW-09 0.8295 9 27 No 10 0 n/a n/a 0.02 NP
Barium (mg/L) MW-01R -0.9564 -265 -119 Yes 28 0 n/a n/a 0.02 NP
Beryllium (mg/L) MW-03 0 0 78 No 21 100 n/a n/a 0.02 NP
Beryllium (mg/L) MW-04 0 0 78 No 21 100 n/a n/a 0.02 NP
Beryllium (mg/L) MW-02 0 5 78 No 21 85.71 n/a n/a 0.02 NP
Beryllium (mg/L) MW-05 0 0 63 No 18 100 n/a n/a 0.02 NP
Beryllium (mg/L) MW-06 0 -11 -63 No 18 100 n/a n/a 0.02 NP
Beryllium (mg/L) MW-07 (bg) 0 0 63 No 18 100 n/a n/a 0.02 NP
Beryllium (mg/L) MW-08 0 1 63 No 18 94.44 n/a n/a 0.02 NP
Beryllium (mg/L) MW-10 0 0 27 No 10 100 n/a n/a 0.02 NP
Beryllium (mg/L) MW-09 0 0 27 No 10 100 n/a n/a 0.02 NP
Beryllium (mg/L) MW-01R 0 0 119 No 28 100 n/a n/a 0.02 NP
Boron (ug/L) MW-03 -130.2 -74 -78 No 21 0 n/a n/a 0.02 NP
Boron (ug/L) MW-04 0 -3 -78 No 21 0 n/a n/a 0.02 NP
Boron (ug/L) MW-02 -2177 -29 -78 No 21 0 n/a n/a 0.02 NP
Boron (ug/L) MW-05 -428.4 -40 -63 No 18 0 n/a n/a 0.02 NP
Boron (ug/L) MW-06 -360.7 -17 -63 No 18 0 n/a n/a 0.02 NP
Boron (ug/L) MW-07 (bg) 534.4 43 63 No 18 0 n/a n/a 0.02 NP
Boron (ug/L) MW-08 -743 -71 -63 Yes 18 0 n/a n/a 0.02 NP
Boron (ug/L) MW-10 6518 19 27 No 10 0 n/a n/a 0.02 NP
Boron (ug/L) MW-09 445.1 7 27 No 10 0 n/a n/a 0.02 NP
Boron (ug/L) MW-01R -70940 -113 -119 No 28 0 n/a n/a 0.02 NP

Trend Test
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 1/3/2022, 1:03 PM
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Page 2

Cadmium (mg/L) MW-03 0 17 78 No 21 95.24 n/a n/a 0.02 NP
Cadmium (mg/L) MW-04 0 -3 -78 No 21 90.48 n/a n/a 0.02 NP
Cadmium (mg/L) MW-02 0 11 78 No 21 66.67 n/a n/a 0.02 NP
Cadmium (mg/L) MW-05 0 26 63 No 18 83.33 n/a n/a 0.02 NP
Cadmium (mg/L) MW-06 0 40 63 No 18 61.11 n/a n/a 0.02 NP
Cadmium (mg/L) MW-07 (bg) 0 31 63 No 18 94.44 n/a n/a 0.02 NP
Cadmium (mg/L) MW-08 0 34 63 No 18 88.89 n/a n/a 0.02 NP
Cadmium (mg/L) MW-10 0 1 27 No 10 80 n/a n/a 0.02 NP
Cadmium (mg/L) MW-09 0 0 27 No 10 100 n/a n/a 0.02 NP
Cadmium (mg/L) MW-01R -0.01085 -183 -119 Yes 28 32.14 n/a n/a 0.02 NP
Calcium (ug/L) MW-03 -5163 -26 -84 No 22 0 n/a n/a 0.02 NP
Calcium (ug/L) MW-04 -19211 -127 -84 Yes 22 0 n/a n/a 0.02 NP
Calcium (ug/L) MW-02 6124 87 84 Yes 22 0 n/a n/a 0.02 NP
Calcium (ug/L) MW-05 60430 53 63 No 18 0 n/a n/a 0.02 NP
Calcium (ug/L) MW-06 -3516 -14 -63 No 18 0 n/a n/a 0.02 NP
Calcium (ug/L) MW-07 (bg) 0 -45 -63 No 18 0 n/a n/a 0.02 NP
Calcium (ug/L) MW-08 0 10 63 No 18 0 n/a n/a 0.02 NP
Calcium (ug/L) MW-10 0 7 27 No 10 0 n/a n/a 0.02 NP
Calcium (ug/L) MW-09 -19624 -24 -27 No 10 0 n/a n/a 0.02 NP
Calcium (ug/L) MW-01R 68915 44 119 No 28 0 n/a n/a 0.02 NP
Chloride (mg/L) MW-03 -23.75 -79 -84 No 22 0 n/a n/a 0.02 NP
Chloride (mg/L) MW-04 -40.44 -182 -84 Yes 22 0 n/a n/a 0.02 NP
Chloride (mg/L) MW-02 0 -45 -84 No 22 0 n/a n/a 0.02 NP
Chloride (mg/L) MW-05 0 -4 -63 No 18 0 n/a n/a 0.02 NP
Chloride (mg/L) MW-06 -54.36 -89 -63 Yes 18 0 n/a n/a 0.02 NP
Chloride (mg/L) MW-07 (bg) -0.3434 -55 -63 No 18 0 n/a n/a 0.02 NP
Chloride (mg/L) MW-08 -3.626 -24 -63 No 18 0 n/a n/a 0.02 NP
Chloride (mg/L) MW-10 61.66 6 27 No 10 0 n/a n/a 0.02 NP
Chloride (mg/L) MW-09 1.177 13 27 No 10 0 n/a n/a 0.02 NP
Chloride (mg/L) MW-01R -16.35 -92 -119 No 28 0 n/a n/a 0.02 NP
Chromium (mg/L) MW-03 0.000... 110 78 Yes 21 0 n/a n/a 0.02 NP
Chromium (mg/L) MW-04 0.000... 57 78 No 21 4.762 n/a n/a 0.02 NP
Chromium (mg/L) MW-02 -0.00... -56 -78 No 21 0 n/a n/a 0.02 NP
Chromium (mg/L) MW-05 0 56 63 No 18 77.78 n/a n/a 0.02 NP
Chromium (mg/L) MW-06 0.000... 15 63 No 18 0 n/a n/a 0.02 NP
Chromium (mg/L) MW-07 (bg) 0 27 63 No 18 66.67 n/a n/a 0.02 NP
Chromium (mg/L) MW-08 0.000... 8 63 No 18 27.78 n/a n/a 0.02 NP
Chromium (mg/L) MW-10 0 -2 -27 No 10 0 n/a n/a 0.02 NP
Chromium (mg/L) MW-09 0.000... 10 27 No 10 0 n/a n/a 0.02 NP
Chromium (mg/L) MW-01R -0.01333 -228 -119 Yes 28 3.571 n/a n/a 0.02 NP
Cobalt (mg/L) MW-03 -0.00... -67 -78 No 21 23.81 n/a n/a 0.02 NP
Cobalt (mg/L) MW-04 0.000... 78 78 No 21 38.1 n/a n/a 0.02 NP
Cobalt (mg/L) MW-02 -0.00... -88 -78 Yes 21 0 n/a n/a 0.02 NP
Cobalt (mg/L) MW-05 0 -4 -63 No 18 33.33 n/a n/a 0.02 NP
Cobalt (mg/L) MW-06 0 25 63 No 18 50 n/a n/a 0.02 NP
Cobalt (mg/L) MW-07 (bg) -0.00... -7 -63 No 18 16.67 n/a n/a 0.02 NP
Cobalt (mg/L) MW-08 0 -11 -63 No 18 50 n/a n/a 0.02 NP
Cobalt (mg/L) MW-10 0 0 27 No 10 0 n/a n/a 0.02 NP
Cobalt (mg/L) MW-09 -0.00... -13 -27 No 10 30 n/a n/a 0.02 NP
Cobalt (mg/L) MW-01R -0.04265 -194 -119 Yes 28 0 n/a n/a 0.02 NP
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Combined Radium 226 + 228 (pCi/L) MW-03 0.2909 135 78 Yes 21 23.81 n/a n/a 0.02 NP
Combined Radium 226 + 228 (pCi/L) MW-04 0.07155 48 78 No 21 38.1 n/a n/a 0.02 NP
Combined Radium 226 + 228 (pCi/L) MW-02 0.1297 44 78 No 21 28.57 n/a n/a 0.02 NP
Combined Radium 226 + 228 (pCi/L) MW-05 0 15 63 No 18 50 n/a n/a 0.02 NP
Combined Radium 226 + 228 (pCi/L) MW-06 0.1616 25 63 No 18 33.33 n/a n/a 0.02 NP
Combined Radium 226 + 228 (pCi/L) MW-07 (bg) 0.1896 73 63 Yes 18 50 n/a n/a 0.02 NP
Combined Radium 226 + 228 (pCi/L) MW-08 0.4752 52 63 No 18 33.33 n/a n/a 0.02 NP
Combined Radium 226 + 228 (pCi/L) MW-10 0.5352 19 23 No 9 22.22 n/a n/a 0.02 NP
Combined Radium 226 + 228 (pCi/L) MW-09 0.3911 25 27 No 10 10 n/a n/a 0.02 NP
Combined Radium 226 + 228 (pCi/L) MW-01R -0.5062 -10 -17 No 7 42.86 n/a n/a 0.02 NP
Copper (mg/L) MW-03 0 17 27 No 10 80 n/a n/a 0.02 NP
Copper (mg/L) MW-04 0 18 27 No 10 70 n/a n/a 0.02 NP
Copper (mg/L) MW-02 0 8 27 No 10 70 n/a n/a 0.02 NP
Copper (mg/L) MW-05 0 -1 -27 No 10 80 n/a n/a 0.02 NP
Copper (mg/L) MW-06 0 2 27 No 10 70 n/a n/a 0.02 NP
Copper (mg/L) MW-07 (bg) 0 15 27 No 10 80 n/a n/a 0.02 NP
Copper (mg/L) MW-08 0 15 27 No 10 80 n/a n/a 0.02 NP
Copper (mg/L) MW-10 0 17 27 No 10 80 n/a n/a 0.02 NP
Copper (mg/L) MW-09 0 9 27 No 10 90 n/a n/a 0.02 NP
Copper (mg/L) MW-01R 0 -97 -119 No 28 64.29 n/a n/a 0.02 NP
Fluoride (mg/L) MW-03 -0.03296 -12 -78 No 21 0 n/a n/a 0.02 NP
Fluoride (mg/L) MW-04 0 22 78 No 21 0 n/a n/a 0.02 NP
Fluoride (mg/L) MW-02 -0.6591 -68 -78 No 21 0 n/a n/a 0.02 NP
Fluoride (mg/L) MW-05 0.6021 93 63 Yes 18 0 n/a n/a 0.02 NP
Fluoride (mg/L) MW-06 -0.0333 -27 -63 No 18 0 n/a n/a 0.02 NP
Fluoride (mg/L) MW-07 (bg) -0.0018 -17 -63 No 18 16.67 n/a n/a 0.02 NP
Fluoride (mg/L) MW-08 0.02808 37 63 No 18 0 n/a n/a 0.02 NP
Fluoride (mg/L) MW-10 0.7359 13 27 No 10 0 n/a n/a 0.02 NP
Fluoride (mg/L) MW-09 0.05456 8 27 No 10 0 n/a n/a 0.02 NP
Fluoride (mg/L) MW-01R -13.78 -128 -119 Yes 28 3.571 n/a n/a 0.02 NP
Iron (mg/L) MW-03 -4.925 -17 -27 No 10 0 n/a n/a 0.02 NP
Iron (mg/L) MW-04 -1.271 -28 -27 Yes 10 0 n/a n/a 0.02 NP
Iron (mg/L) MW-02 0 5 27 No 10 0 n/a n/a 0.02 NP
Iron (mg/L) MW-05 -8.528 -11 -27 No 10 0 n/a n/a 0.02 NP
Iron (mg/L) MW-06 0 0 27 No 10 0 n/a n/a 0.02 NP
Iron (mg/L) MW-07 (bg) -2.235 -25 -27 No 10 0 n/a n/a 0.02 NP
Iron (mg/L) MW-08 3.925 24 27 No 10 0 n/a n/a 0.02 NP
Iron (mg/L) MW-10 1.201 18 27 No 10 0 n/a n/a 0.02 NP
Iron (mg/L) MW-09 1.472 5 27 No 10 0 n/a n/a 0.02 NP
Iron (mg/L) MW-01R -11.23 -226 -119 Yes 28 0 n/a n/a 0.02 NP
Lead (mg/L) MW-03 0 25 78 No 21 66.67 n/a n/a 0.02 NP
Lead (mg/L) MW-04 0 45 78 No 21 66.67 n/a n/a 0.02 NP
Lead (mg/L) MW-02 -0.00... -98 -78 Yes 21 14.29 n/a n/a 0.02 NP
Lead (mg/L) MW-05 0 -26 -63 No 18 55.56 n/a n/a 0.02 NP
Lead (mg/L) MW-06 0 -5 -63 No 18 22.22 n/a n/a 0.02 NP
Lead (mg/L) MW-07 (bg) 0 -7 -63 No 18 72.22 n/a n/a 0.02 NP
Lead (mg/L) MW-08 -0.00... -35 -63 No 18 50 n/a n/a 0.02 NP
Lead (mg/L) MW-10 -0.00... -2 -27 No 10 20 n/a n/a 0.02 NP
Lead (mg/L) MW-09 0 -18 -27 No 10 70 n/a n/a 0.02 NP
Lead (mg/L) MW-01R -0.08089 -192 -119 Yes 28 0 n/a n/a 0.02 NP
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Lithium (mg/L) MW-03 -0.00... -61 -78 No 21 4.762 n/a n/a 0.02 NP
Lithium (mg/L) MW-04 0.00157 33 78 No 21 4.762 n/a n/a 0.02 NP
Lithium (mg/L) MW-02 -0.08816 -80 -78 Yes 21 0 n/a n/a 0.02 NP
Lithium (mg/L) MW-05 0.01316 32 63 No 18 11.11 n/a n/a 0.02 NP
Lithium (mg/L) MW-06 0 -11 -63 No 18 5.556 n/a n/a 0.02 NP
Lithium (mg/L) MW-07 (bg) -0.00... -17 -63 No 18 44.44 n/a n/a 0.02 NP
Lithium (mg/L) MW-08 0.003044 33 63 No 18 5.556 n/a n/a 0.02 NP
Lithium (mg/L) MW-10 0.1862 15 27 No 10 0 n/a n/a 0.02 NP
Lithium (mg/L) MW-09 0.01738 14 27 No 10 0 n/a n/a 0.02 NP
Lithium (mg/L) MW-01R 0 7 119 No 28 0 n/a n/a 0.02 NP
Mercury (mg/L) MW-03 -2.0e-7 -95 -78 Yes 21 71.43 n/a n/a 0.02 NP
Mercury (mg/L) MW-04 0 11 78 No 21 95.24 n/a n/a 0.02 NP
Mercury (mg/L) MW-02 -0.00... -95 -78 Yes 21 71.43 n/a n/a 0.02 NP
Mercury (mg/L) MW-05 0 -15 -63 No 18 94.44 n/a n/a 0.02 NP
Mercury (mg/L) MW-06 -0.00... -60 -63 No 18 55.56 n/a n/a 0.02 NP
Mercury (mg/L) MW-07 (bg) 0 -30 -63 No 18 77.78 n/a n/a 0.02 NP
Mercury (mg/L) MW-08 0 22 63 No 18 66.67 n/a n/a 0.02 NP
Mercury (mg/L) MW-10 4.5e-7 23 27 No 10 40 n/a n/a 0.02 NP
Mercury (mg/L) MW-09 0 8 27 No 10 60 n/a n/a 0.02 NP
Mercury (mg/L) MW-01R -0.00... -156 -119 Yes 28 3.571 n/a n/a 0.02 NP
Molybdenum (mg/L) MW-03 -0.00... -126 -78 Yes 21 52.38 n/a n/a 0.02 NP
Molybdenum (mg/L) MW-04 -0.00... -41 -78 No 21 19.05 n/a n/a 0.02 NP
Molybdenum (mg/L) MW-02 -0.00... -131 -78 Yes 21 9.524 n/a n/a 0.02 NP
Molybdenum (mg/L) MW-05 -0.00... -21 -63 No 18 11.11 n/a n/a 0.02 NP
Molybdenum (mg/L) MW-06 -0.00... -93 -63 Yes 18 22.22 n/a n/a 0.02 NP
Molybdenum (mg/L) MW-07 (bg) -0.00072 -68 -63 Yes 18 27.78 n/a n/a 0.02 NP
Molybdenum (mg/L) MW-08 -0.00... -22 -63 No 18 11.11 n/a n/a 0.02 NP
Molybdenum (mg/L) MW-10 0.000... 1 27 No 10 0 n/a n/a 0.02 NP
Molybdenum (mg/L) MW-09 0.004345 12 27 No 10 0 n/a n/a 0.02 NP
Molybdenum (mg/L) MW-01R -0.00... -22 -119 No 28 0 n/a n/a 0.02 NP
Nickel (mg/L) MW-03 -0.00... -9 -27 No 10 20 n/a n/a 0.02 NP
Nickel (mg/L) MW-04 -0.00... -21 -27 No 10 0 n/a n/a 0.02 NP
Nickel (mg/L) MW-02 -0.00... -10 -27 No 10 0 n/a n/a 0.02 NP
Nickel (mg/L) MW-05 0 -5 -27 No 10 40 n/a n/a 0.02 NP
Nickel (mg/L) MW-06 0 8 27 No 10 70 n/a n/a 0.02 NP
Nickel (mg/L) MW-07 (bg) 0 17 27 No 10 80 n/a n/a 0.02 NP
Nickel (mg/L) MW-08 0 17 27 No 10 80 n/a n/a 0.02 NP
Nickel (mg/L) MW-10 0.000... 15 27 No 10 50 n/a n/a 0.02 NP
Nickel (mg/L) MW-09 0.000... 20 27 No 10 60 n/a n/a 0.02 NP
Nickel (mg/L) MW-01R -0.04515 -218 -119 Yes 28 0 n/a n/a 0.02 NP
pH (SU) MW-03 -0.04752 -40 -73 No 20 0 n/a n/a 0.02 NP
pH (SU) MW-04 -0.08699 -48 -73 No 20 0 n/a n/a 0.02 NP
pH (SU) MW-02 -0.1217 -49 -73 No 20 0 n/a n/a 0.02 NP
pH (SU) MW-05 -0.2073 -40 -58 No 17 0 n/a n/a 0.02 NP
pH (SU) MW-06 -0.1001 -22 -58 No 17 0 n/a n/a 0.02 NP
pH (SU) MW-07 (bg) -0.1825 -41 -58 No 17 0 n/a n/a 0.02 NP
pH (SU) MW-08 -0.2308 -70 -58 Yes 17 0 n/a n/a 0.02 NP
pH (SU) MW-10 -0.2886 -25 -27 No 10 0 n/a n/a 0.02 NP
pH (SU) MW-09 -0.2728 -17 -27 No 10 0 n/a n/a 0.02 NP
pH (SU) MW-01R -2.882 -236 -119 Yes 28 0 n/a n/a 0.02 NP
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Selenium (mg/L) MW-03 0 -92 -78 Yes 21 66.67 n/a n/a 0.02 NP
Selenium (mg/L) MW-04 0 29 78 No 21 85.71 n/a n/a 0.02 NP
Selenium (mg/L) MW-02 -0.00... -54 -78 No 21 19.05 n/a n/a 0.02 NP
Selenium (mg/L) MW-05 0 0 63 No 18 100 n/a n/a 0.02 NP
Selenium (mg/L) MW-06 0 0 63 No 18 100 n/a n/a 0.02 NP
Selenium (mg/L) MW-07 (bg) 0 0 63 No 18 100 n/a n/a 0.02 NP
Selenium (mg/L) MW-08 0 0 63 No 18 100 n/a n/a 0.02 NP
Selenium (mg/L) MW-10 0 0 27 No 10 100 n/a n/a 0.02 NP
Selenium (mg/L) MW-09 0 0 27 No 10 100 n/a n/a 0.02 NP
Selenium (mg/L) MW-01R -0.00... -164 -119 Yes 28 17.86 n/a n/a 0.02 NP
Silver (mg/L) MW-03 0 7 27 No 10 90 n/a n/a 0.02 NP
Silver (mg/L) MW-04 0 15 27 No 10 80 n/a n/a 0.02 NP
Silver (mg/L) MW-02 0 7 27 No 10 90 n/a n/a 0.02 NP
Silver (mg/L) MW-05 0 7 27 No 10 90 n/a n/a 0.02 NP
Silver (mg/L) MW-06 0 7 27 No 10 90 n/a n/a 0.02 NP
Silver (mg/L) MW-07 (bg) 0 15 27 No 10 80 n/a n/a 0.02 NP
Silver (mg/L) MW-08 0 9 27 No 10 90 n/a n/a 0.02 NP
Silver (mg/L) MW-10 0 0 27 No 10 100 n/a n/a 0.02 NP
Silver (mg/L) MW-09 0 0 27 No 10 100 n/a n/a 0.02 NP
Silver (mg/L) MW-01R 0 0 119 No 28 100 n/a n/a 0.02 NP
Sulfate (mg/L) MW-03 -161.1 -94 -84 Yes 22 0 n/a n/a 0.02 NP
Sulfate (mg/L) MW-04 -82.6 -153 -84 Yes 22 0 n/a n/a 0.02 NP
Sulfate (mg/L) MW-02 0 33 84 No 22 54.55 n/a n/a 0.02 NP
Sulfate (mg/L) MW-05 108.7 28 63 No 18 0 n/a n/a 0.02 NP
Sulfate (mg/L) MW-06 -14.75 -61 -63 No 18 5.556 n/a n/a 0.02 NP
Sulfate (mg/L) MW-07 (bg) -10.9 -59 -63 No 18 0 n/a n/a 0.02 NP
Sulfate (mg/L) MW-08 -0.6646 -27 -63 No 18 5.556 n/a n/a 0.02 NP
Sulfate (mg/L) MW-10 2.252 14 27 No 10 30 n/a n/a 0.02 NP
Sulfate (mg/L) MW-09 -4.609 -3 -27 No 10 0 n/a n/a 0.02 NP
Sulfate (mg/L) MW-01R 226.6 44 119 No 28 0 n/a n/a 0.02 NP
Thallium (mg/L) MW-03 0 0 78 No 21 100 n/a n/a 0.02 NP
Thallium (mg/L) MW-04 0 0 78 No 21 100 n/a n/a 0.02 NP
Thallium (mg/L) MW-02 0 0 78 No 21 100 n/a n/a 0.02 NP
Thallium (mg/L) MW-05 0 0 63 No 18 100 n/a n/a 0.02 NP
Thallium (mg/L) MW-06 0 -15 -63 No 18 88.89 n/a n/a 0.02 NP
Thallium (mg/L) MW-07 (bg) 0 0 63 No 18 100 n/a n/a 0.02 NP
Thallium (mg/L) MW-08 0 0 63 No 18 100 n/a n/a 0.02 NP
Thallium (mg/L) MW-10 0 0 27 No 10 100 n/a n/a 0.02 NP
Thallium (mg/L) MW-09 0 -3 -27 No 10 90 n/a n/a 0.02 NP
Thallium (mg/L) MW-01R 0 -15 -119 No 28 96.43 n/a n/a 0.02 NP
Total Dissolved Solids (mg/L) MW-03 -175.8 -86 -84 Yes 22 0 n/a n/a 0.02 NP
Total Dissolved Solids (mg/L) MW-04 -139.8 -119 -84 Yes 22 0 n/a n/a 0.02 NP
Total Dissolved Solids (mg/L) MW-02 -60.43 -46 -84 No 22 0 n/a n/a 0.02 NP
Total Dissolved Solids (mg/L) MW-05 148 27 63 No 18 0 n/a n/a 0.02 NP
Total Dissolved Solids (mg/L) MW-06 -122.6 -74 -63 Yes 18 0 n/a n/a 0.02 NP
Total Dissolved Solids (mg/L) MW-07 (bg) -36.5 -60 -63 No 18 0 n/a n/a 0.02 NP
Total Dissolved Solids (mg/L) MW-08 -12.01 -14 -63 No 18 0 n/a n/a 0.02 NP
Total Dissolved Solids (mg/L) MW-10 117.7 10 27 No 10 0 n/a n/a 0.02 NP
Total Dissolved Solids (mg/L) MW-09 -115.9 -18 -27 No 10 0 n/a n/a 0.02 NP
Total Dissolved Solids (mg/L) MW-01R -699.3 -128 -119 Yes 28 0 n/a n/a 0.02 NP
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Vanadium (mg/L) MW-03 -0.00... -1 -27 No 10 10 n/a n/a 0.02 NP
Vanadium (mg/L) MW-04 0.000... 9 27 No 10 10 n/a n/a 0.02 NP
Vanadium (mg/L) MW-02 -0.00... -3 -27 No 10 10 n/a n/a 0.02 NP
Vanadium (mg/L) MW-05 -0.00... -16 -27 No 10 40 n/a n/a 0.02 NP
Vanadium (mg/L) MW-06 0.000... 26 27 No 10 60 n/a n/a 0.02 NP
Vanadium (mg/L) MW-07 (bg) 0.000... 11 27 No 10 0 n/a n/a 0.02 NP
Vanadium (mg/L) MW-08 0 17 27 No 10 80 n/a n/a 0.02 NP
Vanadium (mg/L) MW-10 -0.00... -6 -27 No 10 0 n/a n/a 0.02 NP
Vanadium (mg/L) MW-09 0 -11 -27 No 10 80 n/a n/a 0.02 NP
Vanadium (mg/L) MW-01R -0.00... -190 -119 Yes 28 3.571 n/a n/a 0.02 NP
Zinc (mg/L) MW-03 0 7 27 No 10 90 n/a n/a 0.02 NP
Zinc (mg/L) MW-04 0 7 27 No 10 90 n/a n/a 0.02 NP
Zinc (mg/L) MW-02 0 7 27 No 10 90 n/a n/a 0.02 NP
Zinc (mg/L) MW-05 0 -1 -27 No 10 80 n/a n/a 0.02 NP
Zinc (mg/L) MW-06 0 7 27 No 10 90 n/a n/a 0.02 NP
Zinc (mg/L) MW-07 (bg) 0 7 27 No 10 80 n/a n/a 0.02 NP
Zinc (mg/L) MW-08 0 7 27 No 10 90 n/a n/a 0.02 NP
Zinc (mg/L) MW-10 0 1 27 No 10 80 n/a n/a 0.02 NP
Zinc (mg/L) MW-09 0 9 27 No 10 90 n/a n/a 0.02 NP
Zinc (mg/L) MW-01R -0.1071 -181 -119 Yes 28 28.57 n/a n/a 0.02 NP

Trend Test
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 1/3/2022, 1:03 PM
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Fluoride    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Iron    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Lead    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Lithium    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Mercury    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Molybdenum    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

MW
-03

n=21 NP(NDs)

MW
-04

n=21 Cohen`s

MW
-02

n=21

MW
-05

n=18

MW
-06

n=18 Cohen`s

MW
-07 (bg)

n=18 NP(normality)
MW

-08

n=18

MW
-10

n=10

MW
-09

n=10

MW
-01R

n=28 NP(normality)

————————————————————————————————————————————————————————————————Limit = 0.1



0

0.04

0.08

0.12

0.16

0.2

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Nickel    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

MW
-03

n=10 NP(normality) α=0.011

MW
-04

n=10

MW
-02

n=10

MW
-05

n=10 NP(Cohen/xfrm) α=0.011

MW
-06

n=10 NP(NDs) α=0.011
MW

-07 (bg)

n=10 NP(NDs) α=0.011
MW

-08

n=10 NP(NDs) α=0.011
MW

-10

n=10 NP(normality) α=0.011

MW
-09

n=10 NP(NDs) α=0.011
MW

-01R

n=28 ln(x)

————————————————————————————————————————————————————————————————Limit = 0.11
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Parametric Confidence Interval
Compliance Limit is not exceeded.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: pH    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Selenium    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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0

0.0003

0.0006

0.0009

0.0012

0.0015

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Silver    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Sulfate    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Thallium    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Total Dissolved Solids    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Vanadium    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Zinc    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Constituent Well Upper Lim. Lower Lim. ComplianceSig. N Mean Std. Dev. %NDs Transform Alpha Method

Antimony (mg/L) MW-03 0.000255 0.00021 0.006 No 21 0.0002217 0.00004425 95.24 No 0.01 NP (NDs)

Antimony (mg/L) MW-04 0.00021 0.000091 0.006 No 21 0.0002043 0.00002597 95.24 No 0.01 NP (NDs)

Antimony (mg/L) MW-02 0.00033 0.00021 0.006 No 21 0.0002814 0.0001471 66.67 No 0.01 NP (NDs)

Antimony (mg/L) MW-05 0.000255 0.00021 0.006 No 18 0.000215 0.00001455 100 No 0.01 NP (NDs)

Antimony (mg/L) MW-06 0.000255 0.00012 0.006 No 18 0.0002194 0.0000607 77.78 No 0.01 NP (NDs)

Antimony (mg/L) MW-07 (bg) 0.000255 0.00013 0.006 No 18 0.0002853 0.0003289 88.89 No 0.01 NP (NDs)

Antimony (mg/L) MW-08 0.000255 0.00012 0.006 No 18 0.0002156 0.00003564 88.89 No 0.01 NP (NDs)

Antimony (mg/L) MW-10 0.00021 0.00021 0.006 No 10 0.000576 0.001168 80 No 0.011 NP (NDs)

Antimony (mg/L) MW-09 0.00021 0.00021 0.006 No 10 0.00021 0 100 No 0.011 NP (NDs)

Antimony (mg/L) MW-01R 0.003786 0.001079 0.006 No 28 0.004314 0.005538 10.71 ln(x) 0.01 Param.

Arsenic (mg/L) MW-03 0.002118 0.001453 0.01 No 21 0.001786 0.0006027 9.524 No 0.01 Param.

Arsenic (mg/L) MW-04 0.001611 0.001217 0.01 No 21 0.001414 0.0003568 4.762 No 0.01 Param.

Arsenic (mg/L) MW-02 0.009952 0.006543 0.01 No 21 0.008248 0.00309 4.762 No 0.01 Param.

Arsenic (mg/L) MW-05 0.16 0.06333 0.01 Yes 18 0.1116 0.07986 0 No 0.01 Param.

Arsenic (mg/L) MW-06 0.00149 0.0009801 0.01 No 18 0.001235 0.0004214 5.556 No 0.01 Param.

Arsenic (mg/L) MW-07 (bg) 0.001 0.0005 0.01 No 17 0.001078 0.00114 47.06 No 0.01 NP (normality)

Arsenic (mg/L) MW-08 0.005661 0.003736 0.01 No 18 0.004878 0.001844 0 ln(x) 0.01 Param.

Arsenic (mg/L) MW-10 0.001296 0.0008498 0.01 No 10 0.001073 0.0002502 0 No 0.01 Param.

Arsenic (mg/L) MW-09 0.003558 0.002242 0.01 No 10 0.0029 0.0007379 0 No 0.01 Param.

Arsenic (mg/L) MW-01R 0.0083 0.0067 0.01 No 28 0.006929 0.002187 3.571 No 0.01 NP (normality)

Barium (mg/L) MW-03 0.4399 0.3268 1.2 No 21 0.3833 0.1025 0 No 0.01 Param.

Barium (mg/L) MW-04 0.1514 0.1188 1.2 No 21 0.1351 0.02947 0 No 0.01 Param.

Barium (mg/L) MW-02 0.4828 0.4429 1.2 No 21 0.4629 0.03621 0 No 0.01 Param.

Barium (mg/L) MW-05 0.2237 0.09223 1.2 No 18 0.1846 0.1329 0 ln(x) 0.01 Param.

Barium (mg/L) MW-06 1.4 0.89 1.2 No 18 1.099 0.379 0 No 0.01 NP (normality)

Barium (mg/L) MW-07 (bg) 0.4002 0.3264 1.2 No 18 0.3633 0.06097 0 No 0.01 Param.

Barium (mg/L) MW-08 0.8027 0.5762 1.2 No 18 0.6894 0.1871 0 No 0.01 Param.

Barium (mg/L) MW-10 1.373 1.167 1.2 No 10 1.27 0.116 0 No 0.01 Param.

Barium (mg/L) MW-09 3.021 0.9393 1.2 No 10 2.082 1.567 0 ln(x) 0.01 Param.

Barium (mg/L) MW-01R 0.5967 0.3973 1.2 No 28 0.497 0.2134 0 No 0.01 Param.

Beryllium (mg/L) MW-03 0.001 0.001 0.004 No 21 0.001 0 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-04 0.001 0.001 0.004 No 21 0.001 0 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-02 0.0015 0.00077 0.004 No 21 0.0009681 0.0002412 85.71 No 0.01 NP (NDs)

Beryllium (mg/L) MW-05 0.001 0.001 0.004 No 18 0.001 0 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-06 0.001 0.001 0.004 No 18 0.001 0 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-07 (bg) 0.001 0.001 0.004 No 18 0.001 0 100 No 0.01 NP (NDs)

Confidence Interval
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 1/3/2022, 1:31 PM



Constituent Well Upper Lim. Lower Lim. ComplianceSig. N Mean Std. Dev. %NDs Transform Alpha Method
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Beryllium (mg/L) MW-08 0.001 0.000089 0.004 No 18 0.0009494 0.0002147 94.44 No 0.01 NP (NDs)

Beryllium (mg/L) MW-10 0.001 0.001 0.004 No 10 0.001 0 100 No 0.011 NP (NDs)

Beryllium (mg/L) MW-09 0.001 0.001 0.004 No 10 0.001 0 100 No 0.011 NP (NDs)

Beryllium (mg/L) MW-01R 0.001 0.001 0.004 No 28 0.001 0 100 No 0.01 NP (NDs)

Boron (ug/L) MW-03 5563 4580 16000 No 21 5071 890.6 0 No 0.01 Param.

Boron (ug/L) MW-04 3900 3300 16000 No 21 3724 574.4 0 No 0.01 NP (normality)

Boron (ug/L) MW-02 137592 98805 16000 Yes 21 122000 41539 0 ln(x) 0.01 Param.

Boron (ug/L) MW-05 4200 2700 16000 No 18 3906 2641 0 No 0.01 NP (normality)

Boron (ug/L) MW-06 14000 9200 16000 No 18 11067 3542 0 No 0.01 NP (normality)

Boron (ug/L) MW-07 (bg) 15000 11000 16000 No 18 12978 3368 0 No 0.01 NP (normality)

Boron (ug/L) MW-08 3000 1200 16000 No 18 2192 1651 0 No 0.01 NP (normality)

Boron (ug/L) MW-10 49555 39245 16000 Yes 10 44400 5777 0 No 0.01 Param.

Boron (ug/L) MW-09 6385 4695 16000 No 10 5540 946.6 0 No 0.01 Param.

Boron (ug/L) MW-01R 190000 140000 16000 Yes 28 165000 38442 0 No 0.01 NP (normality)

Cadmium (mg/L) MW-03 0.0006 0.00033 0.0025 No 21 0.0005738 0.00008273 95.24 No 0.01 NP (NDs)

Cadmium (mg/L) MW-04 0.0006 0.000037 0.0025 No 21 0.0005463 0.0001696 90.48 No 0.01 NP (NDs)

Cadmium (mg/L) MW-02 0.0006 0.00021 0.0025 No 21 0.0004928 0.0002549 66.67 No 0.01 NP (NDs)

Cadmium (mg/L) MW-05 0.0006 0.00032 0.0025 No 18 0.0004888 0.0002229 83.33 No 0.01 NP (NDs)

Cadmium (mg/L) MW-06 0.0006 0.000063 0.0025 No 18 0.0003986 0.0002596 61.11 No 0.01 NP (NDs)

Cadmium (mg/L) MW-07 (bg) 0.0006 0.00032 0.0025 No 18 0.0005537 0.0001426 94.44 No 0.01 NP (NDs)

Cadmium (mg/L) MW-08 0.0006 0.00032 0.0025 No 18 0.000525 0.0001799 88.89 No 0.01 NP (NDs)

Cadmium (mg/L) MW-10 0.0006 0.0006 0.0025 No 10 0.000593 0.0002526 80 No 0.011 NP (NDs)

Cadmium (mg/L) MW-09 0.0006 0.0006 0.0025 No 10 0.0006 0 100 No 0.011 NP (NDs)

Cadmium (mg/L) MW-01R 0.0043 0.0006 0.0025 No 28 0.003946 0.005132 32.14 No 0.01 NP (normality)

Calcium (ug/L) MW-03 620000 540000 200000 Yes 22 589545 86050 0 No 0.01 NP (normality)

Calcium (ug/L) MW-04 463546 420999 200000 Yes 22 442273 39633 0 No 0.01 Param.

Calcium (ug/L) MW-02 210000 180000 200000 No 22 203182 34001 0 No 0.01 NP (normality)

Calcium (ug/L) MW-05 560000 240000 200000 Yes 18 444444 162597 0 No 0.01 NP (normality)

Calcium (ug/L) MW-06 250000 200000 200000 No 18 215072 59849 0 No 0.01 NP (normality)

Calcium (ug/L) MW-07 (bg) 150000 130000 200000 No 18 145000 15435 0 No 0.01 NP (normality)

Calcium (ug/L) MW-08 139933 122845 200000 No 18 131389 14122 0 No 0.01 Param.

Calcium (ug/L) MW-10 160000 130000 200000 No 10 141000 11972 0 No 0.011 NP (normality)

Calcium (ug/L) MW-09 257600 228400 200000 Yes 10 243000 16364 0 No 0.01 Param.

Calcium (ug/L) MW-01R 256657 169040 200000 No 28 230393 114277 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-03 453.6 359.9 150 Yes 22 413.6 97.57 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-04 313.5 241 150 Yes 22 277.3 67.55 0 No 0.01 Param.

Confidence Interval
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 1/3/2022, 1:31 PM
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Chloride (mg/L) MW-02 150 140 150 No 22 145 8.018 0 No 0.01 NP (normality)

Chloride (mg/L) MW-05 22.5 15.62 150 No 18 19.06 5.681 0 No 0.01 Param.

Chloride (mg/L) MW-06 300 150 150 No 18 227.2 66.32 0 No 0.01 NP (normality)

Chloride (mg/L) MW-07 (bg) 15 13 150 No 18 14.11 0.8324 0 No 0.01 NP (normality)

Chloride (mg/L) MW-08 44.32 18.9 150 No 18 36.92 28.77 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-10 603.7 412.3 150 Yes 10 508 107.3 0 No 0.01 Param.

Chloride (mg/L) MW-09 13.95 10.29 150 No 10 12.15 2.31 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-01R 264.2 250.8 150 Yes 28 257.5 14.3 0 No 0.01 Param.

Chromium (mg/L) MW-03 0.00256 0.001525 0.1 No 21 0.002202 0.001094 0 ln(x) 0.01 Param.

Chromium (mg/L) MW-04 0.002257 0.001705 0.1 No 21 0.001981 0.0004996 4.762 No 0.01 Param.

Chromium (mg/L) MW-02 0.05239 0.03262 0.1 No 21 0.0425 0.01791 0 No 0.01 Param.

Chromium (mg/L) MW-05 0.0017 0.0008 0.1 No 18 0.0009139 0.0002103 77.78 No 0.01 NP (NDs)

Chromium (mg/L) MW-06 0.0029 0.0012 0.1 No 18 0.001765 0.001003 0 No 0.01 NP (normality)

Chromium (mg/L) MW-07 (bg) 0.001 0.00068 0.1 No 18 0.000925 0.0005008 66.67 No 0.01 NP (NDs)

Chromium (mg/L) MW-08 0.0009586 0.0007158 0.1 No 18 0.0008372 0.0002006 27.78 No 0.01 Param.

Chromium (mg/L) MW-10 0.01121 0.007332 0.1 No 10 0.00927 0.002172 0 No 0.01 Param.

Chromium (mg/L) MW-09 0.002689 0.001971 0.1 No 10 0.00233 0.0004029 0 No 0.01 Param.

Chromium (mg/L) MW-01R 0.006266 0.003249 0.1 No 28 0.005689 0.004133 3.571 ln(x) 0.01 Param.

Cobalt (mg/L) MW-03 0.001178 0.0008524 0.006 No 21 0.0008833 0.0002917 23.81 No 0.01 Param.

Cobalt (mg/L) MW-04 0.00058 0.00033 0.006 No 21 0.00051 0.0002227 38.1 No 0.01 NP (Cohens/xfrm)

Cobalt (mg/L) MW-02 0.007702 0.005441 0.006 No 21 0.006571 0.002049 0 No 0.01 Param.

Cobalt (mg/L) MW-05 0.0041 0.0005 0.006 No 18 0.002205 0.001998 33.33 No 0.01 NP (Cohens/xfrm)

Cobalt (mg/L) MW-06 0.00099 0.00036 0.006 No 18 0.0006289 0.0002498 50 No 0.01 NP (Cohens/xfrm)

Cobalt (mg/L) MW-07 (bg) 0.00091 0.0007 0.006 No 18 0.0008239 0.0001295 16.67 No 0.01 NP (Cohens/xfrm)

Cobalt (mg/L) MW-08 0.00105 0.00035 0.006 No 18 0.00071 0.0005735 50 No 0.01 NP (normality)

Cobalt (mg/L) MW-10 0.0011 0.00067 0.006 No 10 0.001027 0.0005839 0 No 0.011 NP (normality)

Cobalt (mg/L) MW-09 0.0022 0.0005 0.006 No 10 0.000981 0.0007477 30 No 0.011 NP (normality)

Cobalt (mg/L) MW-01R 0.01587 0.005758 0.006 No 28 0.01732 0.0221 0 ln(x) 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-03 1.68 0.666 5 No 21 1.21 0.8396 23.81 No 0.01 NP (Cohens/xfrm)

Combined Radium 226 + 228 (pCi/L) MW-04 0.97 0.671 5 No 21 0.8382 0.4338 38.1 No 0.01 NP (Cohens/xfrm)

Combined Radium 226 + 228 (pCi/L) MW-02 1.988 0.7317 5 No 21 1.565 0.8717 28.57 No 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-05 1.1 0.536 5 No 18 0.8472 0.3989 50 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-06 2.22 0.73 5 No 18 1.29 0.8637 33.33 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-07 (bg) 1.73 0.73 5 No 18 1.11 0.5214 50 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-08 2.31 0.73 5 No 18 1.607 1.125 33.33 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-10 2.213 0.7756 5 No 9 1.581 0.6146 22.22 No 0.01 Param.
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Combined Radium 226 + 228 (pCi/L) MW-09 1.957 1.123 5 No 10 1.54 0.4674 10 No 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-01R 2.25 0.41 5 No 7 0.9557 0.5965 42.86 No 0.008 NP (Cohens/xfrm)

Copper (mg/L) MW-03 0.0018 0.00078 0.02 No 10 0.001563 0.0005057 80 No 0.011 NP (NDs)

Copper (mg/L) MW-04 0.0018 0.0015 0.02 No 10 0.001695 0.0003201 70 No 0.011 NP (NDs)

Copper (mg/L) MW-02 0.0022 0.0018 0.02 No 10 0.00193 0.0005376 70 No 0.011 NP (NDs)

Copper (mg/L) MW-05 0.0018 0.0018 0.02 No 10 0.001738 0.0005852 80 No 0.011 NP (NDs)

Copper (mg/L) MW-06 0.0034 0.0018 0.02 No 10 0.00223 0.001153 70 No 0.011 NP (NDs)

Copper (mg/L) MW-07 (bg) 0.0018 0.00059 0.02 No 10 0.001545 0.0005385 80 No 0.011 NP (NDs)

Copper (mg/L) MW-08 0.0018 0.00094 0.02 No 10 0.001618 0.0003844 80 No 0.011 NP (NDs)

Copper (mg/L) MW-10 0.0018 0.0018 0.02 No 10 0.002027 0.001085 80 No 0.011 NP (NDs)

Copper (mg/L) MW-09 0.0018 0.0018 0.02 No 10 0.00175 0.0001581 90 No 0.011 NP (NDs)

Copper (mg/L) MW-01R 0.0056 0.0018 0.02 No 28 0.006071 0.008081 64.29 No 0.01 NP (NDs)

Fluoride (mg/L) MW-03 1.51 1.017 2.67 No 21 1.263 0.447 0 No 0.01 Param.

Fluoride (mg/L) MW-04 1.292 1.131 2.67 No 21 1.211 0.1461 0 No 0.01 Param.

Fluoride (mg/L) MW-02 12.71 10.28 2.67 Yes 21 11.5 2.209 0 No 0.01 Param.

Fluoride (mg/L) MW-05 3.412 2.377 2.67 No 18 2.894 0.8551 0 No 0.01 Param.

Fluoride (mg/L) MW-06 1.693 1.452 2.67 No 18 1.572 0.1994 0 No 0.01 Param.

Fluoride (mg/L) MW-07 (bg) 0.1335 0.07364 2.67 No 18 0.1079 0.04269 16.67 No 0.01 Param.

Fluoride (mg/L) MW-08 0.4826 0.3318 2.67 No 18 0.4072 0.1246 0 No 0.01 Param.

Fluoride (mg/L) MW-10 11.55 9.808 2.67 Yes 10 10.68 0.9773 0 No 0.01 Param.

Fluoride (mg/L) MW-09 2.568 2.312 2.67 No 10 2.44 0.143 0 No 0.01 Param.

Fluoride (mg/L) MW-01R 26 20 2.67 Yes 28 20.83 7.517 3.571 No 0.01 NP (normality)

Iron (mg/L) MW-03 18.6 2.843 25.01 No 10 10.72 8.83 0 No 0.01 Param.

Iron (mg/L) MW-04 8.715 6.265 25.01 No 10 7.49 1.373 0 No 0.01 Param.

Iron (mg/L) MW-02 23 18 25.01 No 10 19.77 4.869 0 No 0.011 NP (normality)

Iron (mg/L) MW-05 35.91 10.49 25.01 No 10 23.2 14.24 0 No 0.01 Param.

Iron (mg/L) MW-06 17.77 10.67 25.01 No 10 14.22 3.983 0 No 0.01 Param.

Iron (mg/L) MW-07 (bg) 19.67 15.53 25.01 No 10 17.6 2.319 0 No 0.01 Param.

Iron (mg/L) MW-08 28.06 19.94 25.01 No 10 24 4.546 0 No 0.01 Param.

Iron (mg/L) MW-10 11.86 9.06 25.01 No 10 10.46 1.569 0 No 0.01 Param.

Iron (mg/L) MW-09 22.71 16.29 25.01 No 10 19.5 3.598 0 No 0.01 Param.

Iron (mg/L) MW-01R 4.044 2.599 25.01 No 28 3.321 1.547 0 No 0.01 Param.

Lead (mg/L) MW-03 0.0005 0.00038 0.014 No 21 0.0004395 0.0001571 66.67 No 0.01 NP (NDs)

Lead (mg/L) MW-04 0.0005 0.00037 0.014 No 21 0.0004414 0.00009404 66.67 No 0.01 NP (NDs)

Lead (mg/L) MW-02 0.0046 0.001745 0.014 No 21 0.003172 0.002587 14.29 No 0.01 Param.

Lead (mg/L) MW-05 0.00075 0.00045 0.014 No 18 0.002287 0.006514 55.56 No 0.01 NP (NDs)
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Lead (mg/L) MW-06 0.0023 0.0005 0.014 No 18 0.001507 0.00107 22.22 No 0.01 NP (normality)

Lead (mg/L) MW-07 (bg) 0.00062 0.00045 0.014 No 18 0.0005756 0.0005995 72.22 No 0.01 NP (NDs)

Lead (mg/L) MW-08 0.00067 0.00046 0.014 No 18 0.0008167 0.0008797 50 No 0.01 NP (normality)

Lead (mg/L) MW-10 0.0089 0.0005 0.014 No 10 0.006608 0.01373 20 No 0.011 NP (Cohens/xfrm)

Lead (mg/L) MW-09 0.0016 0.0005 0.014 No 10 0.000793 0.0005488 70 No 0.011 NP (NDs)

Lead (mg/L) MW-01R 0.03128 0.01062 0.014 No 28 0.03329 0.04093 0 ln(x) 0.01 Param.

Lithium (mg/L) MW-03 0.07409 0.04808 0.059 No 21 0.06108 0.02358 4.762 No 0.01 Param.

Lithium (mg/L) MW-04 0.05878 0.04167 0.059 No 21 0.05022 0.0155 4.762 No 0.01 Param.

Lithium (mg/L) MW-02 1.499 1.233 0.059 Yes 21 1.366 0.241 0 No 0.01 Param.

Lithium (mg/L) MW-05 0.1286 0.07023 0.059 Yes 18 0.09939 0.0482 11.11 No 0.01 Param.

Lithium (mg/L) MW-06 0.23 0.17 0.059 Yes 18 0.1909 0.06135 5.556 No 0.01 NP (normality)

Lithium (mg/L) MW-07 (bg) 0.00835 0.0039 0.059 No 18 0.008872 0.01265 44.44 No 0.01 NP (normality)

Lithium (mg/L) MW-08 0.03732 0.02431 0.059 No 18 0.03082 0.01075 5.556 No 0.01 Param.

Lithium (mg/L) MW-10 1.481 0.9786 0.059 Yes 10 1.23 0.2818 0 No 0.01 Param.

Lithium (mg/L) MW-09 0.26 0.16 0.059 Yes 10 0.235 0.04249 0 No 0.011 NP (normality)

Lithium (mg/L) MW-01R 3.133 2.418 0.059 Yes 28 2.775 0.7644 0 No 0.01 Param.

Mercury (mg/L) MW-03 8.0e-7 1.6e-7 0.00014 No 21 0.00001079 0.00002658 71.43 No 0.01 NP (NDs)

Mercury (mg/L) MW-04 0.00006008 1.6e-7 0.00014 No 21 0.00000683 0.00002131 95.24 No 0.01 NP (NDs)

Mercury (mg/L) MW-02 0.0000031 1.6e-7 0.00014 No 21 0.00001119 0.00002659 71.43 No 0.01 NP (NDs)

Mercury (mg/L) MW-05 0.00017 1.6e-7 0.00014 No 18 0.000009596 0.00004003 94.44 No 0.01 NP (NDs)

Mercury (mg/L) MW-06 0.000083 1.6e-7 0.00014 No 18 0.00002561 0.00004623 55.56 No 0.01 NP (NDs)

Mercury (mg/L) MW-07 (bg) 0.00008 1.6e-7 0.00014 No 18 0.00002347 0.00004661 77.78 No 0.01 NP (NDs)

Mercury (mg/L) MW-08 0.00006008 1.6e-7 0.00014 No 18 0.00001919 0.00003791 66.67 No 0.01 NP (NDs)

Mercury (mg/L) MW-10 0.00008055 1.6e-7 0.00014 No 10 0.00001648 0.00003381 40 No 0.011 NP (normality)

Mercury (mg/L) MW-09 8.8e-7 1.6e-7 0.00014 No 10 0.000008344 0.0000253 60 No 0.011 NP (NDs)

Mercury (mg/L) MW-01R 0.00002335 0.000005832 0.00014 No 28 0.00002651 0.00003384 3.571 ln(x) 0.01 Param.

Molybdenum (mg/L) MW-03 0.0049 0.000093 0.1 No 21 0.002009 0.003164 52.38 No 0.01 NP (NDs)

Molybdenum (mg/L) MW-04 0.00158 0.000607 0.1 No 21 0.001178 0.0007406 19.05 No 0.01 Param.

Molybdenum (mg/L) MW-02 0.009148 0.004689 0.1 No 21 0.006918 0.004042 9.524 No 0.01 Param.

Molybdenum (mg/L) MW-05 0.01285 0.004305 0.1 No 18 0.008579 0.007063 11.11 No 0.01 Param.

Molybdenum (mg/L) MW-06 0.001081 0.000237 0.1 No 18 0.0007473 0.0005699 22.22 No 0.01 Param.

Molybdenum (mg/L) MW-07 (bg) 0.004 0.000093 0.1 No 18 0.001595 0.00211 27.78 No 0.01 NP (normality)

Molybdenum (mg/L) MW-08 0.004627 0.002527 0.1 No 18 0.003577 0.001735 11.11 No 0.01 Param.

Molybdenum (mg/L) MW-10 0.01203 0.004568 0.1 No 10 0.0083 0.004183 0 No 0.01 Param.

Molybdenum (mg/L) MW-09 0.02601 0.01353 0.1 No 10 0.01977 0.006998 0 No 0.01 Param.

Molybdenum (mg/L) MW-01R 0.01 0.008 0.1 No 28 0.008514 0.003256 0 No 0.01 NP (normality)

Confidence Interval
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 1/3/2022, 1:31 PM



Constituent Well Upper Lim. Lower Lim. ComplianceSig. N Mean Std. Dev. %NDs Transform Alpha Method

Page 6

Nickel (mg/L) MW-03 0.003 0.002 0.11 No 10 0.00282 0.001522 20 No 0.011 NP (normality)

Nickel (mg/L) MW-04 0.01853 0.01407 0.11 No 10 0.0163 0.002497 0 No 0.01 Param.

Nickel (mg/L) MW-02 0.02424 0.01436 0.11 No 10 0.0193 0.005539 0 No 0.01 Param.

Nickel (mg/L) MW-05 0.0039 0.0015 0.11 No 10 0.002594 0.001548 40 No 0.011 NP (Cohens/xfrm)

Nickel (mg/L) MW-06 0.0022 0.0022 0.11 No 10 0.00219 0.0001197 70 No 0.011 NP (NDs)

Nickel (mg/L) MW-07 (bg) 0.0022 0.00042 0.11 No 10 0.001842 0.0007547 80 No 0.011 NP (NDs)

Nickel (mg/L) MW-08 0.0022 0.0013 0.11 No 10 0.002 0.0004243 80 No 0.011 NP (NDs)

Nickel (mg/L) MW-10 0.0041 0.0022 0.11 No 10 0.00285 0.0011 50 No 0.011 NP (normality)

Nickel (mg/L) MW-09 0.0032 0.0022 0.11 No 10 0.00246 0.000631 60 No 0.011 NP (NDs)

Nickel (mg/L) MW-01R 0.01981 0.009064 0.11 No 28 0.0194 0.01951 0 ln(x) 0.01 Param.

pH (SU) MW-03 7.466 6.91 9 No 20 7.188 0.4345 0 No 0.005 Param.

pH (SU) MW-04 7.681 7.101 9 No 20 7.391 0.4537 0 No 0.005 Param.

pH (SU) MW-02 7.742 7.095 9 No 20 7.419 0.5058 0 No 0.005 Param.

pH (SU) MW-05 7.785 7.087 9 No 17 7.436 0.4927 0 No 0.005 Param.

pH (SU) MW-06 7.767 7.243 9 No 17 7.509 0.3782 0 ln(x) 0.005 Param.

pH (SU) MW-07 (bg) 7.501 6.873 9 No 17 7.187 0.4429 0 No 0.005 Param.

pH (SU) MW-08 7.812 7.156 9 No 17 7.484 0.4631 0 No 0.005 Param.

pH (SU) MW-10 8.044 7.5 9 No 10 7.772 0.2644 0 No 0.005 Param.

pH (SU) MW-09 7.701 7.065 9 No 10 7.383 0.3094 0 No 0.005 Param.

pH (SU) MW-01R 8.454 7.861 9 No 28 8.158 0.566 0 No 0.005 Param.

Selenium (mg/L) MW-03 0.0012 0.0009 0.005 No 21 0.001026 0.0002179 66.67 No 0.01 NP (NDs)

Selenium (mg/L) MW-04 0.0013 0.00065 0.005 No 21 0.0008943 0.0001214 85.71 No 0.01 NP (NDs)

Selenium (mg/L) MW-02 0.0027 0.0012 0.005 No 21 0.002543 0.002738 19.05 No 0.01 NP (normality)

Selenium (mg/L) MW-05 0.0009 0.0009 0.005 No 18 0.0009 0 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-06 0.0009 0.0009 0.005 No 18 0.0009 0 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-07 (bg) 0.0009 0.0009 0.005 No 18 0.0009 0 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-08 0.0009 0.0009 0.005 No 18 0.0009 0 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-10 0.0009 0.0009 0.005 No 10 0.0009 0 100 No 0.011 NP (NDs)

Selenium (mg/L) MW-09 0.0009 0.0009 0.005 No 10 0.0009 0 100 No 0.011 NP (NDs)

Selenium (mg/L) MW-01R 0.0021 0.0013 0.005 No 28 0.001949 0.001097 17.86 No 0.01 NP (Cohens/xfrm)

Silver (mg/L) MW-03 0.0003 0.0003 0.001 No 10 0.0002726 0.00008665 90 No 0.011 NP (NDs)

Silver (mg/L) MW-04 0.0003 0.000015 0.001 No 10 0.0002429 0.0001204 80 No 0.011 NP (NDs)

Silver (mg/L) MW-02 0.0003 0.0003 0.001 No 10 0.0002736 0.00008348 90 No 0.011 NP (NDs)

Silver (mg/L) MW-05 0.0003 0.0003 0.001 No 10 0.0002716 0.00008981 90 No 0.011 NP (NDs)

Silver (mg/L) MW-06 0.0003 0.0003 0.001 No 10 0.0002724 0.00008728 90 No 0.011 NP (NDs)

Silver (mg/L) MW-07 (bg) 0.0003 0.000034 0.001 No 10 0.0002456 0.0001147 80 No 0.011 NP (NDs)
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Silver (mg/L) MW-08 0.0003 0.0003 0.001 No 10 0.0002728 0.00008601 90 No 0.011 NP (NDs)

Silver (mg/L) MW-10 0.0003 0.0003 0.001 No 10 0.0003 0 100 No 0.011 NP (NDs)

Silver (mg/L) MW-09 0.0003 0.0003 0.001 No 10 0.0003 0 100 No 0.011 NP (NDs)

Silver (mg/L) MW-01R 0.0003 0.0003 0.001 No 28 0.0003 0 100 No 0.01 NP (NDs)

Sulfate (mg/L) MW-03 972 485.9 370 Yes 22 729 452.8 0 No 0.01 Param.

Sulfate (mg/L) MW-04 801.8 639.1 370 Yes 22 720.5 151.5 0 No 0.01 Param.

Sulfate (mg/L) MW-02 1.5 0.41 370 No 22 1.98 3.488 54.55 No 0.01 NP (NDs)

Sulfate (mg/L) MW-05 1100 100 370 No 18 694.8 446.6 0 No 0.01 NP (normality)

Sulfate (mg/L) MW-06 50.27 6.247 370 No 18 45.39 50.74 5.556 ln(x) 0.01 Param.

Sulfate (mg/L) MW-07 (bg) 47.04 25.3 370 No 18 36.17 17.96 0 No 0.01 Param.

Sulfate (mg/L) MW-08 7.348 1.78 370 No 18 6.977 9.683 5.556 ln(x) 0.01 Param.

Sulfate (mg/L) MW-10 5.8 0.41 370 No 10 7.538 16.09 30 No 0.011 NP (Cohens/xfrm)

Sulfate (mg/L) MW-09 131 19.54 370 No 10 75.26 62.45 0 No 0.01 Param.

Sulfate (mg/L) MW-01R 761.3 528 370 Yes 28 644.6 249.6 0 No 0.01 Param.

Thallium (mg/L) MW-03 0.0003 0.0003 0.001 No 21 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-04 0.0003 0.0003 0.001 No 21 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-02 0.0003 0.0003 0.001 No 21 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-05 0.0003 0.0003 0.001 No 18 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-06 0.0003 0.0003 0.001 No 18 0.0002869 0.00005563 88.89 No 0.01 NP (NDs)

Thallium (mg/L) MW-07 (bg) 0.0003 0.0003 0.001 No 18 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-08 0.0003 0.0003 0.001 No 18 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-10 0.0003 0.0003 0.001 No 10 0.0003 0 100 No 0.011 NP (NDs)

Thallium (mg/L) MW-09 0.0003 0.0003 0.001 No 10 0.000355 0.0001739 90 No 0.011 NP (NDs)

Thallium (mg/L) MW-01R 0.0028 0.0003 0.001 No 28 0.0003893 0.0004725 96.43 No 0.01 NP (NDs)

Total Dissolved Solids (mg/L) MW-03 3450 2795 867 Yes 22 3123 610.2 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-04 2400 1900 867 Yes 22 2092 514.9 0 No 0.01 NP (normality)

Total Dissolved Solids (mg/L) MW-02 2202 1880 867 Yes 22 2041 300.3 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-05 2400 870 867 Yes 18 1760 629.5 0 No 0.01 NP (normality)

Total Dissolved Solids (mg/L) MW-06 1600 1200 867 Yes 18 1394 201.4 0 No 0.01 NP (normality)

Total Dissolved Solids (mg/L) MW-07 (bg) 713.3 618.9 867 No 18 666.1 78 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-08 605.9 400.8 867 No 18 503.3 169.5 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-10 1902 1458 867 Yes 10 1680 248.6 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-09 1146 712.3 867 No 10 929 242.9 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-01R 3500 3200 867 Yes 28 3214 470.4 0 No 0.01 NP (normality)

Vanadium (mg/L) MW-03 0.00188 0.0005939 0.027 No 10 0.001237 0.0007208 10 No 0.01 Param.

Vanadium (mg/L) MW-04 0.0009392 0.0005128 0.027 No 10 0.000726 0.000239 10 No 0.01 Param.
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Vanadium (mg/L) MW-02 0.004916 0.00139 0.027 No 10 0.003153 0.001976 10 No 0.01 Param.

Vanadium (mg/L) MW-05 0.0013 0.0005 0.027 No 10 0.000958 0.0007621 40 No 0.011 NP (normality)

Vanadium (mg/L) MW-06 0.00076 0.0005 0.027 No 10 0.000554 0.0001553 60 No 0.011 NP (NDs)

Vanadium (mg/L) MW-07 (bg) 0.0007082 0.0005598 0.027 No 10 0.000634 0.00008316 0 No 0.01 Param.

Vanadium (mg/L) MW-08 0.0005 0.00049 0.027 No 10 0.000485 0.00004403 80 No 0.011 NP (NDs)

Vanadium (mg/L) MW-10 0.0019 0.00076 0.027 No 10 0.001383 0.000535 0 No 0.011 NP (normality)

Vanadium (mg/L) MW-09 0.0021 0.0005 0.027 No 10 0.00087 0.0007889 80 No 0.011 NP (NDs)

Vanadium (mg/L) MW-01R 0.003589 0.002157 0.027 No 28 0.003179 0.00173 3.571 ln(x) 0.01 Param.

Zinc (mg/L) MW-03 0.018 0.018 0.27 No 10 0.01628 0.005436 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-04 0.018 0.018 0.27 No 10 0.0165 0.004743 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-02 0.018 0.018 0.27 No 10 0.01719 0.002561 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-05 0.018 0.018 0.27 No 10 0.03665 0.06461 80 No 0.011 NP (NDs)

Zinc (mg/L) MW-06 0.018 0.018 0.27 No 10 0.0173 0.002214 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-07 (bg) 0.018 0.018 0.27 No 10 0.01673 0.005157 80 No 0.011 NP (NDs)

Zinc (mg/L) MW-08 0.018 0.018 0.27 No 10 0.01646 0.00487 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-10 0.018 0.018 0.27 No 10 0.0315 0.0452 80 No 0.011 NP (NDs)

Zinc (mg/L) MW-09 0.018 0.018 0.27 No 10 0.01684 0.003668 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-01R 0.067 0.022 0.27 No 28 0.06954 0.07713 28.57 No 0.01 NP (normality)

Confidence Interval
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 1/3/2022, 1:31 PM
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November 09, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist

Grand Haven Board of Light and Power-Monthly MWs

Impoundment SamplingClient Project

21J1032Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

For clients that require NELAP Accreditation, Trace certifies that these test results meet all requirements 

of the NELAP Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAP at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1032

Impoundment Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1032-01 Unit 1/2 Near MW-5 Ground Water 10/26/21 11:25 10/27/21 08:52TRACE-EB/TB

21J1032-02 Unit 1/2 Near SG-2 Ground Water 10/26/21 15:25 10/27/21 08:52TRACE-EB/TB

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the laboratory is not accredited by NELAP for this compound

NA Indicates that the compound is not available.

NOTE:  Samples for volatiles that have been extracted with a water miscible solvent were corrected for the 

       total volume of the solvent/water mixture.

Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID: 21J1032-01

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Chromium Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Manganese Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Vanadium Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Trace ID: 21J1032-02

Analysis: EPA 6020B

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: T116174-MSD1

Analysis: EPA 6010D

CERTIFICATE OF ANALYSIS
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Calcium Note 226 :    The MS recovery was out of control, resulting in an out of control RPD 

between the MS and MSD.  Because the background concentration of this analyte is 

greater than four times the spike amount, no data require qualification.

Analysis: EPA 6020B

Chromium Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Manganese Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Vanadium Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-01

Sample ID: Unit 1/2 Near MW-5 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 11:25Matrix: Ground Water

Field pH: 7.11

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L1.5 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L1.8 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L470 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L0.28 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.039 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L34 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L12 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L20 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L0.00047 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0021 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.035 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0017 0.00090 1 10/28/21 11/04/21mrh acs 206

Cobalt mg/L0.00086 0.0016 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L0.072 0.025 1 10/28/21 11/04/21mrh acs 206

Molybdenum mg/L0.0064 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0032 0.0050 1 10/28/21 11/04/21mrh acs J

Selenium mg/L0.0011 0.0020 1 10/28/21 11/04/21mrh acs J

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.00094 0.00080 1 10/28/21 11/04/21mrh acs 206

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-01

Sample ID: Unit 1/2 Near MW-5 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 11:25Matrix: Ground Water

Field pH: 7.11

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1300 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L1.8 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L480 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L0.098 0.10 1 10/27/21 10/29/21ckd ckd J

Lithium mg/L0.037 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L33 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L12 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L20 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0030 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00088 0.0010 5 11/08/21 11/08/21ckd ckd 402.5, J

Arsenic mg/L0.0016 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.040 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00058 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00035 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L<0.0020 0.0020 5 11/08/21 11/08/21ckd ckd 402.5

Manganese mg/L0.066 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0048 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0022 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00086 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.00035 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-01

Sample ID: Unit 1/2 Near MW-5 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 11:25Matrix: Ground Water

Field pH: 7.11

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116092

Fluoride mg/L3.1 0.10 5 10/27/21 10/28/21ans ans

Chloride mg/L28 0.75 5 10/27/21 10/28/21ans ans

Sulfate as SO4 mg/L1300 60 100 10/29/21 10/29/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116236

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L93 10 1 10/29/21 10/29/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 10/29/21 10/29/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L1200 20 2 10/28/21 10/28/21gmr gmr

Total Dissolved Solids mg/L1800 20 2 11/01/21 11/02/21mr mr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-02

Sample ID: Unit 1/2 Near SG-2 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 15:25Matrix: Ground Water

Field pH: 8.39

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L3.3 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L4.6 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L280 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L0.25 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.061 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L56 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L15 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L48 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L0.00045 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0024 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.044 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0013 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 10/28/21 11/04/21mrh acs

Copper mg/L0.0021 0.0040 1 10/28/21 11/04/21mrh acs J

Lead mg/L0.00083 0.0020 1 10/28/21 11/04/21mrh acs J

Manganese mg/L0.082 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0048 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0037 0.0050 1 10/28/21 11/04/21mrh acs J

Selenium mg/L0.00093 0.0020 1 10/28/21 11/04/21mrh acs J

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0014 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-02

Sample ID: Unit 1/2 Near SG-2 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 15:25Matrix: Ground Water

Field pH: 8.39

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L940 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L4.7 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L280 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L0.056 0.10 1 10/27/21 10/29/21ckd ckd J

Lithium mg/L0.057 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L54 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L15 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L49 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0013 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.0012 0.0010 5 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0018 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.061 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L0.000045 0.0010 1 11/08/21 11/08/21ckd ckd J

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00023 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00062 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L0.00028 0.0020 5 11/08/21 11/08/21ckd ckd 402.5, J

Manganese mg/L0.054 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0042 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0017 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00075 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.00038 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-02

Sample ID: Unit 1/2 Near SG-2 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 15:25Matrix: Ground Water

Field pH: 8.39

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116092

Fluoride mg/L3.1 0.10 5 10/27/21 10/28/21ans ans

Chloride mg/L81 15 100 10/28/21 10/28/21ans ans

Sulfate as SO4 mg/L770 60 100 10/28/21 10/28/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116236

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L91 10 1 10/29/21 10/29/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 10/29/21 10/29/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L1500 20 2 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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QUALITY CONTROL RESULTS

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116281

QC Batch Method:  EPA 1631E Analysis Method:  EPA 1631E

Analysis Description: Mercury, Total, Low Level 

Parameter

METHOD BLANK: T116281-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116281-BLK2

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116281-BLK3

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

LABORATORY CONTROL SAMPLE: T116281-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

25.0 94 77-123Mercury ng/L 23.4

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116098

QC Batch Method:  Analysis Method:  EPA 6010D

Analysis Description: Zinc, Dissolved 

Parameter

METHOD BLANK: T116098-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.0023 0.050 JBoron mg/L

0.000061 0.0010 JBeryllium mg/L

<0.50 0.50Calcium mg/L

<0.10 0.10Iron mg/L

0.015 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T116098-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T116098-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.00 97 80-120Boron mg/L 0.966

0.0500 102 80-120Beryllium mg/L 0.0510

10.0 103 80-120Calcium mg/L 10.3

10.0 104 80-120Iron mg/L 10.4

10.0 104 80-120Potassium mg/L 10.4

0.500 104 80-120Lithium mg/L 0.522

10.0 105 80-120Magnesium mg/L 10.5

10.0 106 80-120Sodium mg/L 10.6

1.00 104 80-120Zinc mg/L 1.04

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116098-MSD1 Original: 21J1032-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

1.00 200.875-1251.83Boron mg/L 952.792.78 96

0.0500 200.675-1250Beryllium mg/L 950.04790.0476 96

10.0 20275-1250.0978Iron mg/L 9710.09.84 99

10.0 20275-12511.6Potassium mg/L 10221.921.8 104

0.500 200.975-1250.0370Lithium mg/L 1060.5730.568 107

10.0 200.275-12533.4Magnesium mg/L 9042.342.3 90

10.0 20275-12520.3Sodium mg/L 10531.030.8 107

1.00 20375-1250.00301Zinc mg/L 991.020.991 102

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116098-MSD2 Original: 21J1032-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

100 201675-125478Calcium mg/L 98562576 84

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116174

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6010D

Analysis Description: Potassium, Total 

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 12 of 23Report ID: 21J1032 TRACE_QC FINAL 11 09 21 1525



Parameter

METHOD BLANK: T116174-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0020 0.0020Beryllium mg/L

<0.50 0.50Calcium mg/L

<0.20 0.20Iron mg/L

0.060 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T116174-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.889 93 80-120Boron mg/L 0.830

0.111 98 80-120Beryllium mg/L 0.109

8.89 98 80-120Calcium mg/L 8.74

8.89 101 80-120Iron mg/L 9.02

8.89 102 80-120Potassium mg/L 9.03

0.889 99 80-120Lithium mg/L 0.880

8.89 102 80-120Magnesium mg/L 9.09

8.89 102 80-120Sodium mg/L 9.07

0.889 101 80-120Zinc mg/L 0.894

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116174-MSD1 Original: 21J1032-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.889 201375-1251.81Boron mg/L 1022.612.72 90

0.111 20275-1250Beryllium mg/L 1010.1100.113 99

8.89 2012475-125468 226Calcium mg/L 342475498 80

8.89 20275-1250.275Iron mg/L 1039.209.42 100

8.89 20675-12511.6Potassium mg/L 11321.121.7 107

0.889 20375-1250.0394Lithium mg/L 1080.9690.997 105

8.89 201175-12533.6Magnesium mg/L 9941.642.5 89

8.89 20875-12520.0Sodium mg/L 11629.630.3 108

0.889 20475-1250Zinc mg/L 1020.8760.909 99

CERTIFICATE OF ANALYSIS
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Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116167

QC Batch Method:  Analysis Method:  EPA 6020B

Analysis Description: Vanadium, Dissolved 

Parameter

METHOD BLANK: T116167-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.000026 0.000040 JSilver mg/L

<0.0010 0.0010Arsenic mg/L

<0.00060 0.00060Barium mg/L

<0.00020 0.00020Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00080 0.00080Chromium mg/L

<0.00080 0.00080Copper mg/L

<0.00040 0.00040Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

<0.00040 0.00040Nickel mg/L

<0.00040 0.00040Lead mg/L

0.00017 0.00020 JAntimony mg/L

<0.00087 0.00087Selenium mg/L

<0.00017 0.00017Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T116167-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 102 80-120Silver mg/L 0.0612

0.0600 105 80-120Arsenic mg/L 0.0630

0.0600 98 80-120Barium mg/L 0.0588

0.0600 102 80-120Cadmium mg/L 0.0613

0.0600 101 80-120Cobalt mg/L 0.0604

0.0600 105 80-120Chromium mg/L 0.0629

0.0600 102 80-120Copper mg/L 0.0610

0.0600 102 80-120Manganese mg/L 0.0615

0.0600 98 80-120Molybdenum mg/L 0.0588

0.0600 100 80-120Nickel mg/L 0.0602

0.0600 103 80-120Lead mg/L 0.0616

0.0600 96 80-120Antimony mg/L 0.0577

0.0600 105 80-120Selenium mg/L 0.0630

0.0600 103 80-120Thallium mg/L 0.0617

CERTIFICATE OF ANALYSIS
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LABORATORY CONTROL SAMPLE: T116167-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 97 80-120Vanadium mg/L 0.0581

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116167-MSD1 Original: 21J1032-02

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.0500 20475-1250Silver mg/L 870.04200.0435 84

0.0500 20575-1250.00177Arsenic mg/L 1160.05730.0600 111

0.0500 20275-1250.0000452Cadmium mg/L 980.04820.0492 96

0.0500 20275-1250.000233Cobalt mg/L 910.04500.0459 89

0.0500 20375-1250Chromium mg/L 990.04810.0493 96

0.0500 20375-1250.000624Copper mg/L 830.04080.0419 80

0.0500 20575-1250.0537Manganese mg/L 1020.1020.105 97

0.0500 20675-1250.00421Molybdenum mg/L 1090.05560.0585 103

0.0500 20275-1250.00170Nickel mg/L 880.04450.0455 86

0.0500 20375-1250.000753Selenium mg/L 1090.05370.0555 106

0.0500 20475-1250.000380Vanadium mg/L 1030.04990.0516 99

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116167-MSD2 Original: 21J1032-02

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.250 20175-1250.0610Barium mg/L 990.3060.308 98

0.250 200.375-1250.000275Lead mg/L 1030.2570.258 103

0.250 200.775-1250.00115Antimony mg/L 1040.2590.260 103

0.250 20175-1250Thallium mg/L 1060.2620.265 105

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116174

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6020B

Analysis Description: Selenium, Total 

Parameter

METHOD BLANK: T116174-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0010 0.0010Silver mg/L

<0.0010 0.0010Arsenic mg/L

<0.010 0.010Barium mg/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T116174-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0010 0.0010Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00090 0.00090Chromium mg/L

<0.0040 0.0040Copper mg/L

<0.025 0.025Manganese mg/L

0.00027 0.00040 JMolybdenum mg/L

<0.0050 0.0050Nickel mg/L

<0.0020 0.0020Lead mg/L

<0.00030 0.00030Antimony mg/L

<0.0020 0.0020Selenium mg/L

<0.0010 0.0010Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T116174-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0278 120 80-120Silver mg/L 0.0333

0.0556 108 80-120Arsenic mg/L 0.0599

0.889 107 80-120Barium mg/L 0.950

0.0278 107 80-120Cadmium mg/L 0.0297

0.889 100 80-120Cobalt mg/L 0.892

0.0278 104 80-120Chromium mg/L 0.0288

0.890 97 80-120Copper mg/L 0.863

0.887 99 80-120Manganese mg/L 0.878

0.889 106 80-120Molybdenum mg/L 0.942

0.889 95 80-120Nickel mg/L 0.840

0.0556 96 80-120Lead mg/L 0.0533

0.0556 109 80-120Antimony mg/L 0.0608

0.0556 101 80-120Selenium mg/L 0.0560

0.0556 98 80-120Thallium mg/L 0.0542

0.889 103 80-120Vanadium mg/L 0.915

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116174-MSD1 Original: 21J1032-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.0278 20575-1250Silver mg/L 1110.02920.0308 105

CERTIFICATE OF ANALYSIS
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116174-MSD1 Original: 21J1032-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.0556 20675-1250.00212Arsenic mg/L 1240.06700.0711 117

0.889 20775-1250.0351Barium mg/L 1150.9941.06 108

0.0278 20675-1250Cadmium mg/L 1070.02800.0298 101

0.889 20575-1250.000863Cobalt mg/L 1180.9971.05 112

0.0278 20675-1250.00175 206Chromium mg/L 1390.03820.0404 131

0.890 20675-1250Copper mg/L 1060.8870.944 100

0.887 20775-1250.0718 206Manganese mg/L 1391.221.30 130

0.889 20575-1250.00638Molybdenum mg/L 1150.9801.03 110

0.889 20575-1250.00323Nickel mg/L 1080.9090.959 102

0.0556 20575-1250Lead mg/L 900.04760.0499 86

0.0556 20775-1250.000470Antimony mg/L 1150.06000.0643 107

0.0556 20775-1250.00107Selenium mg/L 1150.06050.0649 107

0.0556 20675-1250Thallium mg/L 930.04910.0519 88

0.889 20675-1250.000945 206Vanadium mg/L 1521.281.35 144

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  [CALC]

QC Batch Method:  Analysis Method:  SM 2340 B-11

Analysis Description: Hardness (Metals) 

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116092

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Fluoride 

Parameter

METHOD BLANK: T116092-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.020 0.020Fluoride mg/L

LABORATORY CONTROL SAMPLE: T116092-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 100 90-110Chloride mg/L 5.00

1.00 99 90-110Fluoride mg/L 0.992

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 17 of 23Report ID: 21J1032 TRACE_QC FINAL 11 09 21 1525



QC Batch:  T116163

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Sulfate 

Parameter

METHOD BLANK: T116163-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.60 0.60Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T116163-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 102 90-110Chloride mg/L 5.11

5.00 98 90-110Sulfate as SO4 mg/L 4.88

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116228

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Sulfate 

Parameter

METHOD BLANK: T116228-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.60 0.60Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T116228-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 98 90-110Sulfate as SO4 mg/L 4.89

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116236

QC Batch Method:  SM 2320 B-11 Analysis Method:  SM 2320 B-11

Analysis Description: Alkalinity, Bicarbonate 

LABORATORY CONTROL SAMPLE: T116236-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 100 88-112Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L 100

100 100 88-112Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L 100

CERTIFICATE OF ANALYSIS
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Parameter

SAMPLE DUPLICATE: T116236-DUP1 Original: 21J1032-01

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

93.1 1 20091.8Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116175

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T116175-BLK1

Units
Blank

Result
Reporting

Limit Notes

1.0 10 JTotal Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T116175-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 109 80-120Total Dissolved Solids mg/L 543

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116265

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T116265-BLK1

Units
Blank

Result
Reporting

Limit Notes

9.0 10 JTotal Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T116265-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 105 80-120Total Dissolved Solids mg/L 527
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November 09, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist

Grand Haven Board of Light and Power-Monthly MWs

MW SamplingClient Project

21J1034Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

For clients that require NELAP Accreditation, Trace certifies that these test results meet all requirements 

of the NELAP Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAP at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1034

MW Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1034-01 MW-1R Ground Water 10/26/21 11:45 10/27/21 09:16TRACE-EB/TB

21J1034-02 MW-2 Ground Water 10/26/21 13:55 10/27/21 09:16TRACE-EB/TB

21J1034-03 MW-3 Ground Water 10/26/21 12:35 10/27/21 09:16TRACE-EB/TB

21J1034-04 MW-4 Ground Water 10/26/21 12:00 10/27/21 09:16TRACE-EB/TB

21J1034-05 MW-5 Ground Water 10/26/21 10:35 10/27/21 09:16TRACE-EB/TB

21J1034-06 MW-6 Ground Water 10/26/21 11:00 10/27/21 09:16TRACE-EB/TB

21J1034-07 MW-7 Ground Water 10/26/21 10:20 10/27/21 09:16TRACE-EB/TB

21J1034-08 MW-8 Ground Water 10/26/21 15:35 10/27/21 09:16TRACE-EB/TB

21J1034-09 MW-9 Ground Water 10/26/21 14:30 10/27/21 09:16TRACE-EB/TB

21J1034-10 MW-10 Ground Water 10/26/21 15:05 10/27/21 09:16TRACE-EB/TB

CERTIFICATE OF ANALYSIS
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AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the laboratory is not accredited by NELAP for this compound

NA Indicates that the compound is not available.

NOTE:  Samples for volatiles that have been extracted with a water miscible solvent were corrected for the 

       total volume of the solvent/water mixture.

Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID: 21J1034-01

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Cadmium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Silver Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: 21J1034-02

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: 21J1034-03

Analysis: EPA 6020B

CERTIFICATE OF ANALYSIS
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Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: 21J1034-04

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: 21J1034-10

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: T116175-DUP2

Analysis: SM 2540 C-11

Total Dissolved Solids Note 623 :    The relative percent difference between the sample and sample duplicate 

is out of control.  The sample result should be considered estimated.

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-01

Sample ID: MW-1R Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:45Matrix: Ground Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L1.9 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L140 0.50 10 10/28/21 11/02/21mrh ckd

Calcium mg/L220 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L1.7 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L2.8 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L120 2.0 10 10/28/21 11/02/21mrh ckd

Potassium mg/L92 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L480 5.0 10 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L0.00044 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0046 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.20 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0022 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.0022 0.0016 1 10/28/21 11/04/21mrh acs

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L0.0024 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L0.40 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0016 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0039 0.0050 1 10/28/21 11/04/21mrh acs J

Selenium mg/L0.00097 0.0020 1 10/28/21 11/04/21mrh acs J

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0017 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-01

Sample ID: MW-1R Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:45Matrix: Ground Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1000 8.2 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L130 2.5 50 10/27/21 10/29/21ckd ckd

Calcium mg/L250 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L1.5 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L2.6 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L120 2.0 10 10/27/21 10/29/21ckd ckd

Potassium mg/L85 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L470 5.0 10 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0013 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00050 0.0010 5 11/08/21 11/08/21ckd ckd 402.5, J

Arsenic mg/L0.0040 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.21 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 5 11/08/21 11/08/21ckd ckd 402.5

Chromium mg/L0.00099 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00073 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L<0.0020 0.0020 5 11/08/21 11/08/21ckd ckd 402.5

Manganese mg/L0.29 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0011 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0019 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00066 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.00020 0.00020 5 11/08/21 11/08/21ckd ckd 402.5

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.00092 0.00080 1 11/08/21 11/08/21ckd ckd

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-01

Sample ID: MW-1R Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:45Matrix: Ground Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L13 2.0 100 10/27/21 10/27/21ans ans

Chloride mg/L230 15 100 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L530 60 100 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116236

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L1200 10 1 10/29/21 10/29/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 10/29/21 10/29/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L3600 20 2 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-02

Sample ID: MW-2 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 13:55Matrix: Ground Water

Field pH: 6.48

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L2.8 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L100 0.50 10 10/28/21 11/02/21mrh ckd

Calcium mg/L190 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L22 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L1.2 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L62 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L50 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L300 5.0 10 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.012 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.50 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.040 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.0055 0.0016 1 10/28/21 11/04/21mrh acs

Copper mg/L0.0022 0.0040 1 10/28/21 11/04/21mrh acs J

Lead mg/L0.0018 0.0020 1 10/28/21 11/04/21mrh acs J

Manganese mg/L0.80 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0045 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.017 0.0050 1 10/28/21 11/04/21mrh acs

Selenium mg/L0.0017 0.0020 1 10/28/21 11/04/21mrh acs J

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0039 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-02

Sample ID: MW-2 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 13:55Matrix: Ground Water

Field pH: 6.48

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L740 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L98 0.50 10 10/27/21 10/29/21ckd ckd

Calcium mg/L200 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L22 1.0 10 10/27/21 10/29/21ckd ckd

Lithium mg/L1.1 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L65 2.0 10 10/27/21 10/29/21ckd ckd

Potassium mg/L48 10 10 10/27/21 10/29/21ckd ckd

Sodium mg/L310 5.0 10 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0030 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L<0.0010 0.0010 5 11/08/21 11/08/21ckd ckd 402.5

Arsenic mg/L0.012 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.48 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L0.000054 0.0010 1 11/08/21 11/08/21ckd ckd J

Chromium mg/L0.028 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.0047 0.0016 1 11/08/21 11/08/21ckd ckd

Copper mg/L0.00072 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L0.0012 0.0020 5 11/08/21 11/08/21ckd ckd 402.5, J

Manganese mg/L0.80 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0038 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.015 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.0013 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L0.000027 0.000040 1 11/08/21 11/08/21ckd ckd J

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.0029 0.00080 1 11/08/21 11/08/21ckd ckd

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-02

Sample ID: MW-2 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 13:55Matrix: Ground Water

Field pH: 6.48

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L9.4 0.50 25 10/27/21 10/27/21ans ans

Chloride mg/L140 3.8 25 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L<3.0 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L2100 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L2000 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-03

Sample ID: MW-3 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:35Matrix: Ground Water

Field pH: 6.91

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L0.79 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L4.4 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L490 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L4.5 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.053 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L200 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L21 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L140 5.0 10 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0012 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.47 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0041 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.0014 0.0016 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L2.1 0.25 10 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.00012 0.00040 1 10/28/21 11/04/21mrh acs J, N

Nickel mg/L0.0027 0.0050 1 10/28/21 11/04/21mrh acs J

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0014 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-03

Sample ID: MW-3 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:35Matrix: Ground Water

Field pH: 6.91

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L2100 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L4.3 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L500 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L4.4 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.053 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L220 2.0 10 10/27/21 10/29/21ckd ckd

Potassium mg/L21 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L140 5.0 10 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.00074 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L<0.0010 0.0010 5 11/08/21 11/08/21ckd ckd 402.5

Arsenic mg/L0.0011 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.45 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.0018 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00063 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00046 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L<0.0020 0.0020 5 11/08/21 11/08/21ckd ckd 402.5

Manganese mg/L1.6 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.00010 0.00040 1 11/08/21 11/08/21ckd ckd J, N

Nickel mg/L0.0013 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00048 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.00068 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-03

Sample ID: MW-3 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:35Matrix: Ground Water

Field pH: 6.91

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L0.89 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L330 15 100 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L23 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L2000 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L2500 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-04

Sample ID: MW-4 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:00Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L<0.50 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L3.7 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L370 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L5.2 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.061 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L89 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L22 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L81 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0019 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.12 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0033 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.00079 0.0016 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L1.1 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0015 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.011 0.0050 1 10/28/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0010 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-04

Sample ID: MW-4 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:00Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1300 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L4.1 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L380 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L5.4 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.071 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L90 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L21 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L83 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L<0.020 0.020 1 10/27/21 10/29/21ckd ckd

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L<0.0010 0.0010 5 11/08/21 11/08/21ckd ckd 402.5

Arsenic mg/L0.0012 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.13 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.0021 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00048 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L<0.0020 0.0020 5 11/08/21 11/08/21ckd ckd 402.5

Manganese mg/L0.83 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.00089 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0080 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.00063 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-04

Sample ID: MW-4 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:00Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L1.3 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L170 7.5 50 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L450 30 50 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L870 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L1900 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-05

Sample ID: MW-5 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:35Matrix: Ground Water

Field pH: 7.43

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L<0.50 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0014 0.0014 1 10/28/21 11/02/21mrh ckd

Boron mg/L3.0 0.035 1 10/28/21 11/02/21mrh ckd

Calcium mg/L340 3.5 10 10/28/21 11/02/21mrh ckd

Iron mg/L2.5 0.14 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.089 0.0070 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L37 0.14 1 10/28/21 11/02/21mrh ckd

Potassium mg/L9.3 0.70 1 10/28/21 11/02/21mrh ckd

Sodium mg/L29 0.35 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.014 0.014 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00021 0.00021 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.040 0.00070 1 10/28/21 11/04/21mrh acs

Barium mg/L0.087 0.0070 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.00070 0.00070 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0017 0.00063 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.00069 0.0011 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0028 0.0028 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0014 0.0014 1 10/28/21 11/04/21mrh acs

Manganese mg/L0.90 0.018 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0023 0.00028 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0015 0.0035 1 10/28/21 11/04/21mrh acs J

Selenium mg/L<0.0014 0.0014 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.00070 0.00070 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.00070 0.00070 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.00089 0.00056 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-05

Sample ID: MW-5 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:35Matrix: Ground Water

Field pH: 7.43

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1000 0.58 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L3.1 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L360 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L2.0 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.092 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L39 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L9.4 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L30 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L<0.020 0.020 1 10/27/21 10/29/21ckd ckd

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00010 0.00020 1 11/08/21 11/08/21ckd ckd J

Arsenic mg/L0.043 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.088 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00021 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L<0.00040 0.00040 1 11/08/21 11/08/21ckd ckd

Manganese mg/L0.69 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0016 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.00017 0.00040 1 11/08/21 11/08/21ckd ckd J

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00066 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-05

Sample ID: MW-5 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:35Matrix: Ground Water

Field pH: 7.43

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L3.3 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L22 0.75 5 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L320 15 25 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L750 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L1300 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-06

Sample ID: MW-6 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:00Matrix: Ground Water

Field pH: 7.60

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L0.94 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0014 0.0014 1 10/28/21 11/02/21mrh ckd

Boron mg/L13 0.35 10 10/28/21 11/02/21mrh ckd

Calcium mg/L200 3.5 10 10/28/21 11/02/21mrh ckd

Iron mg/L13 0.14 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.23 0.0070 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L100 1.4 10 10/28/21 11/02/21mrh ckd

Potassium mg/L34 0.70 1 10/28/21 11/02/21mrh ckd

Sodium mg/L110 3.5 10 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.014 0.014 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00021 0.00021 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0017 0.00070 1 10/28/21 11/04/21mrh acs

Barium mg/L1.6 0.035 5 10/28/21 11/04/21mrh acs

Cadmium mg/L0.00053 0.00070 1 10/28/21 11/04/21mrh acs J

Chromium mg/L0.0029 0.00063 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.00082 0.0011 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0028 0.0028 1 10/28/21 11/04/21mrh acs

Lead mg/L0.0014 0.0014 1 10/28/21 11/04/21mrh acs

Manganese mg/L0.41 0.018 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.00076 0.00028 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0022 0.0035 1 10/28/21 11/04/21mrh acs J

Selenium mg/L<0.0014 0.0014 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.00070 0.00070 1 10/28/21 11/04/21mrh acs

Thallium mg/L0.00030 0.00070 1 10/28/21 11/04/21mrh acs J

Vanadium mg/L0.00083 0.00056 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 20 of 54Report ID: 21J1034 TRACE_QC FINAL 11 09 21 1528



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-06

Sample ID: MW-6 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:00Matrix: Ground Water

Field pH: 7.60

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L940 5.8 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L13 0.50 10 10/27/21 10/29/21ckd ckd

Calcium mg/L200 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L6.9 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.22 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L110 2.0 10 10/27/21 10/29/21ckd ckd

Potassium mg/L36 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L120 5.0 10 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0027 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00033 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0017 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L1.5 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L0.000072 0.0010 1 11/08/21 11/08/21ckd ckd J

Chromium mg/L0.0011 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00042 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00016 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L<0.00040 0.00040 1 11/08/21 11/08/21ckd ckd

Manganese mg/L0.29 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.00069 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0013 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00029 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-06

Sample ID: MW-6 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:00Matrix: Ground Water

Field pH: 7.60

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L1.6 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L200 7.5 50 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L1.3 3.0 5 10/27/21 10/27/21ans ans J

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L960 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L1300 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-07

Sample ID: MW-7 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:20Matrix: Ground Water

Field pH: 7.01

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L<0.50 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L15 0.50 10 10/28/21 11/02/21mrh ckd

Calcium mg/L130 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L16 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L<0.010 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L35 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L4.5 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L54 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.36 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0010 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.00088 0.0016 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L2.0 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L<0.00040 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 10/28/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.00067 0.00080 1 10/28/21 11/04/21mrh acs J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-07

Sample ID: MW-7 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:20Matrix: Ground Water

Field pH: 7.01

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L470 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L16 0.25 5 10/27/21 10/29/21ckd ckd

Calcium mg/L130 0.50 1 10/27/21 10/29/21ckd ckd

Iron mg/L17 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.011 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L36 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L4.7 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L56 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L<0.020 0.020 1 10/27/21 10/29/21ckd ckd

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00016 0.00020 1 11/08/21 11/08/21ckd ckd J

Arsenic mg/L0.00033 0.0010 1 11/08/21 11/08/21ckd ckd J

Barium mg/L0.35 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00073 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L<0.00040 0.00040 1 11/08/21 11/08/21ckd ckd

Manganese mg/L1.7 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L<0.00040 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.00013 0.00040 1 11/08/21 11/08/21ckd ckd J

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00058 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-07

Sample ID: MW-7 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:20Matrix: Ground Water

Field pH: 7.01

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L0.094 0.10 5 10/27/21 10/27/21ans ans J

Chloride mg/L14 0.75 5 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L30 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L630 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L630 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-08

Sample ID: MW-8 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:35Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L<0.50 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L1.4 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L130 2.5 5 10/28/21 11/02/21mrh ckd

Iron mg/L29 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.043 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L25 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L9.4 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L27 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0067 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L1.0 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0012 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 10/28/21 11/04/21mrh acs

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L1.5 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0037 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 10/28/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L<0.00080 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-08

Sample ID: MW-8 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:35Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L440 0.82 5 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L1.4 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L140 0.50 1 10/27/21 10/29/21ckd ckd

Iron mg/L28 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.043 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L26 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L9.3 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L28 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0015 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00033 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0062 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.96 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.00065 0.00080 1 11/08/21 11/08/21ckd ckd J

Cobalt mg/L0.00030 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L0.000042 0.00040 1 11/08/21 11/08/21ckd ckd J

Manganese mg/L1.3 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0033 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0010 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00038 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-08

Sample ID: MW-8 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:35Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L0.42 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L30 0.75 5 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L37 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L450 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L630 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-09

Sample ID: MW-9 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 14:30Matrix: Ground Water

Field pH: 7.31

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L0.62 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L6.8 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L220 2.5 5 10/28/21 11/02/21mrh ckd

Iron mg/L19 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.26 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L36 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L16 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L32 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0025 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L5.0 0.10 10 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0029 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 10/28/21 11/04/21mrh acs

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L0.72 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.017 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 10/28/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L<0.00080 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-09

Sample ID: MW-9 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 14:30Matrix: Ground Water

Field pH: 7.31

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L690 0.82 5 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L6.6 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L210 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L18 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.27 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L36 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L15 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L33 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0013 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00046 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0027 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L5.1 0.0060 10 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.0018 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00039 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L<0.00040 0.00040 1 11/08/21 11/08/21ckd ckd

Manganese mg/L0.55 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.019 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.00080 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00037 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00031 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-09

Sample ID: MW-9 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 14:30Matrix: Ground Water

Field pH: 7.31

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L2.5 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L13 0.75 5 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L14 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L760 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L880 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-10

Sample ID: MW-10 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:05Matrix: Ground Water

Field pH: 7.42

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L0.80 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L52 0.50 10 10/28/21 11/02/21mrh ckd

Calcium mg/L140 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L10 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L1.4 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L65 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L52 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L480 5.0 10 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0011 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L1.5 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.011 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.0011 0.0016 1 10/28/21 11/04/21mrh acs J

Copper mg/L0.0050 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L0.0012 0.0020 1 10/28/21 11/04/21mrh acs J

Manganese mg/L0.50 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.012 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0027 0.0050 1 10/28/21 11/04/21mrh acs J

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0018 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 32 of 54Report ID: 21J1034 TRACE_QC FINAL 11 09 21 1528



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-10

Sample ID: MW-10 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:05Matrix: Ground Water

Field pH: 7.42

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L620 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L51 0.50 10 10/27/21 10/29/21ckd ckd

Calcium mg/L140 0.50 1 10/27/21 10/29/21ckd ckd

Iron mg/L8.2 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L1.4 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L65 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L48 10 10 10/27/21 10/29/21ckd ckd

Sodium mg/L490 5.0 10 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0016 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L<0.0010 0.0010 5 11/08/21 11/08/21ckd ckd 402.5

Arsenic mg/L0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L1.3 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.0079 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00080 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00013 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L<0.0020 0.0020 5 11/08/21 11/08/21ckd ckd 402.5

Manganese mg/L0.37 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0089 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0017 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00058 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.0013 0.00080 1 11/08/21 11/08/21ckd ckd

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-10

Sample ID: MW-10 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:05Matrix: Ground Water

Field pH: 7.42

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116179

Fluoride mg/L11 0.20 10 10/28/21 10/28/21ans ans

Chloride mg/L520 15 100 10/28/21 10/28/21ans ans

Sulfate as SO4 mg/L53 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L970 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L2000 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS
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QUALITY CONTROL RESULTS

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116281

QC Batch Method:  EPA 1631E Analysis Method:  EPA 1631E

Analysis Description: Mercury, Total, Low Level 

Parameter

METHOD BLANK: T116281-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116281-BLK2

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116281-BLK3

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

LABORATORY CONTROL SAMPLE: T116281-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

25.0 94 77-123Mercury ng/L 23.4

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116281-MSD1 Original: 21J1034-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

10.0 24271-1251.88Mercury ng/L 829.9210.1 80

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116098

QC Batch Method:  Analysis Method:  EPA 6010D

Analysis Description: Sodium, Dissolved 

Parameter

METHOD BLANK: T116098-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.0023 0.050 JBoron mg/L

0.000061 0.0010 JBeryllium mg/L

<0.50 0.50Calcium mg/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T116098-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.10 0.10Iron mg/L

0.015 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T116098-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.00 97 80-120Boron mg/L 0.966

0.0500 102 80-120Beryllium mg/L 0.0510

10.0 103 80-120Calcium mg/L 10.3

10.0 104 80-120Iron mg/L 10.4

10.0 104 80-120Potassium mg/L 10.4

0.500 104 80-120Lithium mg/L 0.522

10.0 105 80-120Magnesium mg/L 10.5

10.0 106 80-120Sodium mg/L 10.6

1.00 104 80-120Zinc mg/L 1.04

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116174

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6010D

Analysis Description: Lithium, Total 

Parameter

METHOD BLANK: T116174-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0020 0.0020Beryllium mg/L

<0.50 0.50Calcium mg/L

<0.20 0.20Iron mg/L

0.060 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L
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LABORATORY CONTROL SAMPLE: T116174-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.889 93 80-120Boron mg/L 0.830

0.111 98 80-120Beryllium mg/L 0.109

8.89 98 80-120Calcium mg/L 8.74

8.89 101 80-120Iron mg/L 9.02

8.89 102 80-120Potassium mg/L 9.03

0.889 99 80-120Lithium mg/L 0.880

8.89 102 80-120Magnesium mg/L 9.09

8.89 102 80-120Sodium mg/L 9.07

0.889 101 80-120Zinc mg/L 0.894

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116167

QC Batch Method:  Analysis Method:  EPA 6020B

Analysis Description: Barium, Dissolved 

Parameter

METHOD BLANK: T116167-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.000026 0.000040 JSilver mg/L

<0.0010 0.0010Arsenic mg/L

<0.00060 0.00060Barium mg/L

<0.00020 0.00020Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00080 0.00080Chromium mg/L

<0.00080 0.00080Copper mg/L

<0.00040 0.00040Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

<0.00040 0.00040Nickel mg/L

<0.00040 0.00040Lead mg/L

0.00017 0.00020 JAntimony mg/L

<0.00087 0.00087Selenium mg/L

<0.00017 0.00017Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T116167-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 102 80-120Silver mg/L 0.0612

0.0600 105 80-120Arsenic mg/L 0.0630
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LABORATORY CONTROL SAMPLE: T116167-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 98 80-120Barium mg/L 0.0588

0.0600 102 80-120Cadmium mg/L 0.0613

0.0600 101 80-120Cobalt mg/L 0.0604

0.0600 105 80-120Chromium mg/L 0.0629

0.0600 102 80-120Copper mg/L 0.0610

0.0600 102 80-120Manganese mg/L 0.0615

0.0600 98 80-120Molybdenum mg/L 0.0588

0.0600 100 80-120Nickel mg/L 0.0602

0.0600 103 80-120Lead mg/L 0.0616

0.0600 96 80-120Antimony mg/L 0.0577

0.0600 105 80-120Selenium mg/L 0.0630

0.0600 103 80-120Thallium mg/L 0.0617

0.0600 97 80-120Vanadium mg/L 0.0581

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116174

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6020B

Analysis Description: Selenium, Total 

Parameter

METHOD BLANK: T116174-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0010 0.0010Silver mg/L

<0.0010 0.0010Arsenic mg/L

<0.010 0.010Barium mg/L

<0.0010 0.0010Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00090 0.00090Chromium mg/L

<0.0040 0.0040Copper mg/L

<0.025 0.025Manganese mg/L

0.00027 0.00040 JMolybdenum mg/L

<0.0050 0.0050Nickel mg/L

<0.0020 0.0020Lead mg/L

<0.00030 0.00030Antimony mg/L

<0.0020 0.0020Selenium mg/L

<0.0010 0.0010Thallium mg/L

<0.00080 0.00080Vanadium mg/L
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LABORATORY CONTROL SAMPLE: T116174-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0278 120 80-120Silver mg/L 0.0333

0.0556 108 80-120Arsenic mg/L 0.0599

0.889 107 80-120Barium mg/L 0.950

0.0278 107 80-120Cadmium mg/L 0.0297

0.889 100 80-120Cobalt mg/L 0.892

0.0278 104 80-120Chromium mg/L 0.0288

0.890 97 80-120Copper mg/L 0.863

0.887 99 80-120Manganese mg/L 0.878

0.889 106 80-120Molybdenum mg/L 0.942

0.889 95 80-120Nickel mg/L 0.840

0.0556 96 80-120Lead mg/L 0.0533

0.0556 109 80-120Antimony mg/L 0.0608

0.0556 101 80-120Selenium mg/L 0.0560

0.0556 98 80-120Thallium mg/L 0.0542

0.889 103 80-120Vanadium mg/L 0.915

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  [CALC]

QC Batch Method:  Analysis Method:  SM 2340 B-11

Analysis Description: Hardness (Metals) 

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116121

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Sulfate 

Parameter

METHOD BLANK: T116121-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.020 0.020Fluoride mg/L

<0.60 0.60Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T116121-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 100 90-110Chloride mg/L 5.02

1.00 102 90-110Fluoride mg/L 1.02
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LABORATORY CONTROL SAMPLE: T116121-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 103 90-110Sulfate as SO4 mg/L 5.14

Parameter

MATRIX SPIKE: T116121-MS1 Original: 21J1034-01

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

233 500 80-120112Chloride mg/L 794

12.6 100 80-12094Fluoride mg/L 107

533 500 80-120118Sulfate as SO4 mg/L 1120

Parameter

MATRIX SPIKE: T116121-MS2 Original: 21J1034-07

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

13.9 25.0 80-120103Chloride mg/L 39.6

0.0942 5.00 80-12090Fluoride mg/L 4.60

29.6 25.0 80-12098Sulfate as SO4 mg/L 54.1

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116179

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Fluoride 

Parameter

METHOD BLANK: T116179-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.020 0.020Fluoride mg/L

LABORATORY CONTROL SAMPLE: T116179-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 101 90-110Chloride mg/L 5.03

1.00 101 90-110Fluoride mg/L 1.01

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116236

QC Batch Method:  SM 2320 B-11 Analysis Method:  SM 2320 B-11

Analysis Description: Alkalinity, Bicarbonate 
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LABORATORY CONTROL SAMPLE: T116236-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 100 88-112Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L 100

100 100 88-112Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L 100

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116366

QC Batch Method:  SM 2320 B-11 Analysis Method:  SM 2320 B-11

Analysis Description: Alkalinity, Carbonate 

LABORATORY CONTROL SAMPLE: T116366-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 97 88-112Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L 97.3

100 97 88-112Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L 97.3

Parameter

SAMPLE DUPLICATE: T116366-DUP1 Original: 21J1034-02

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

2150 163 200218Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L

0 200<5.0Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116175

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T116175-BLK1

Units
Blank

Result
Reporting

Limit Notes

1.0 10 JTotal Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T116175-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 109 80-120Total Dissolved Solids mg/L 543
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Parameter

SAMPLE DUPLICATE: T116175-DUP2 Original: 21J1034-01

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

3600 25 10 6232800Total Dissolved Solids mg/L
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November 30, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist
Grand Haven Board of Light and Power-Monthly MWs

Impoundment & MW SamplingClient Project

21J1032 & 21J1034Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

The results were obtained from Eurofins.

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements 

of the NELAC Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1032

Impoundment Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1032-01 Unit 1/2 Near MW-5 Ground Water 10/26/21 11:25 10/27/21 08:52TRACE-EB/TB

21J1032-02 Unit 1/2 Near SG-2 Ground Water 10/26/21 15:25 10/27/21 08:52TRACE-EB/TB

SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1034

MW Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1034-01 MW-1R Ground Water 10/26/21 11:45 10/27/21 09:16TRACE-EB/TB

21J1034-02 MW-2 Ground Water 10/26/21 13:55 10/27/21 09:16TRACE-EB/TB

21J1034-03 MW-3 Ground Water 10/26/21 12:35 10/27/21 09:16TRACE-EB/TB

21J1034-04 MW-4 Ground Water 10/26/21 12:00 10/27/21 09:16TRACE-EB/TB

21J1034-05 MW-5 Ground Water 10/26/21 10:35 10/27/21 09:16TRACE-EB/TB

21J1034-06 MW-6 Ground Water 10/26/21 11:00 10/27/21 09:16TRACE-EB/TB

21J1034-07 MW-7 Ground Water 10/26/21 10:20 10/27/21 09:16TRACE-EB/TB

21J1034-08 MW-8 Ground Water 10/26/21 15:35 10/27/21 09:16TRACE-EB/TB

21J1034-09 MW-9 Ground Water 10/26/21 14:30 10/27/21 09:16TRACE-EB/TB

21J1034-10 MW-10 Ground Water 10/26/21 15:05 10/27/21 09:16TRACE-EB/TB
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AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the compound has not been evaluated by NELAC

NA Indicates that the compound is not available.
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ANALYTICAL REPORT
Eurofins Eaton Analytical - South Bend
110 S Hill Street
South Bend, IN 46617
Tel: (574)233-4777

Laboratory Job ID: 810-6209-1
Client Project/Site: Trace-21J1034 & 21J1032
Revision: 1

For:
Trace Analytical Laboratories
2241 Black Creek Road
Muskegon, Michigan 49444

Attn: Jon Mink

Authorized for release by:
11/29/2021 6:14:27 PM

Karen Fullmer, Project Manager
(574)233-4777
karen.fullmer@eurofinset.com

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

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Qualifiers

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

CFU Colony Forming Unit

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)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

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

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

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)

TNTC Too Numerous To Count

Eurofins Eaton Analytical - South Bend
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Case Narrative
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Job ID: 810-6209-1

Laboratory: Eurofins Eaton Analytical - South Bend

Narrative

Job Narrative

810-6209-1

Comments

No additional comments.

Revision

The report being provided is a revision of the original report sent on 11/22/2021.  The report (revision 1) is being revised due to: Project
was logged in as drinking water matrix by accident.  Report revised to change matrix..

Receipt

The samples were received on 10/28/2021 9:45 AM.  Unless otherwise noted below, the samples arrived in good condition, and where

required, properly preserved and on ice.  The temperatures of the 2 coolers at receipt time were 14.0º C and 14.2º C.

RAD

Method SM7500 Ra D: The barium carrier recovery is outside the  upper control limit (110%) <OR> lower control  for the following
sample(s): 6209-A-11-D Re-analysis is required.

Method SM7500 Ra D: The barium carrier recovery 69.2mg is outside the established limits of 40.5-64.8mg for the following sample:

MW-9 (810-6209-11).  Re-analysis is required.

Method SM7500 Ra D: The barium carrier recovery 69.2mg is outside the established limits of 40.5-64.8mg for the following sample: 
MW-9 (810-6209-11).  Re-analysis is required.Insufficient sample was available for re-analysis and matrix is dirty; therefore, the data have
been reported.

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

Eurofins Eaton Analytical - South Bend
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Detection Summary
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Client Sample ID: Unit 1/2 Near MW-5 Lab Sample ID: 810-6209-1

No Detections.

Client Sample ID: Unit 1/2 Near SG-2 Lab Sample ID: 810-6209-2

No Detections.

Client Sample ID: MW-1R Lab Sample ID: 810-6209-3

No Detections.

Client Sample ID: MW-2 Lab Sample ID: 810-6209-4

No Detections.

Client Sample ID: MW-3 Lab Sample ID: 810-6209-5

No Detections.

Client Sample ID: MW-4 Lab Sample ID: 810-6209-6

No Detections.

Client Sample ID: MW-5 Lab Sample ID: 810-6209-7

No Detections.

Client Sample ID: MW-6 Lab Sample ID: 810-6209-8

No Detections.

Client Sample ID: MW-7 Lab Sample ID: 810-6209-9

No Detections.

Client Sample ID: MW-8 Lab Sample ID: 810-6209-10

No Detections.

Client Sample ID: MW-9 Lab Sample ID: 810-6209-11

No Detections.

Client Sample ID: MW-10 Lab Sample ID: 810-6209-12

No Detections.

Eurofins Eaton Analytical - South Bend

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-1Client Sample ID: Unit 1/2 Near MW-5
Matrix: Ground WaterDate Collected: 10/26/21 11:25

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.6201.00

RL MDC

0.72719

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.290 U

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.4101.00

RL MDC

0.380

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.500 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.6201.00

RL MDC

0.620

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-2Client Sample ID: Unit 1/2 Near SG-2
Matrix: Ground WaterDate Collected: 10/26/21 15:25

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.5501.00

RL MDC

0.60745

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.310 U

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.3301.00

RL MDC

0.330

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 -0.410 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.5501.00

RL MDC

0.510

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-3Client Sample ID: MW-1R
Matrix: Ground WaterDate Collected: 10/26/21 11:45

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

0.410

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.4101.00

RL MDC

0.51088

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins Eaton Analytical - South Bend
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-3Client Sample ID: MW-1R
Matrix: Ground WaterDate Collected: 10/26/21 11:45

Date Received: 10/28/21 09:45

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.410

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.3101.00

RL MDC

0.330

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.0800 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.4101.00

RL MDC

0.390

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-4Client Sample ID: MW-2
Matrix: Ground WaterDate Collected: 10/26/21 13:55

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

2.27

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.6101.00

RL MDC

0.91351

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 1.00

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.6101.00

RL MDC

0.680

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 1.27

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.5801.00

RL MDC

0.610

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-5Client Sample ID: MW-3
Matrix: Ground WaterDate Collected: 10/26/21 12:35

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

1.01

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.5401.00

RL MDC

0.68593

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.310 U

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.5401.00

RL MDC

0.490

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins Eaton Analytical - South Bend
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-5Client Sample ID: MW-3
Matrix: Ground WaterDate Collected: 10/26/21 12:35

Date Received: 10/28/21 09:45

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 1.01

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.4601.00

RL MDC

0.480

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-6Client Sample ID: MW-4
Matrix: Ground WaterDate Collected: 10/26/21 12:00

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

1.87

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.4601.00

RL MDC

0.67209

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.910

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.3601.00

RL MDC

0.460

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.960

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.4601.00

RL MDC

0.490

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-7Client Sample ID: MW-5
Matrix: Ground WaterDate Collected: 10/26/21 10:35

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.5301.00

RL MDC

0.60539

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.160 U

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.3501.00

RL MDC

0.310

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.340 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.5301.00

RL MDC

0.520

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-8Client Sample ID: MW-6
Matrix: Ground WaterDate Collected: 10/26/21 11:00

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.6301.00

RL MDC

0.76485

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.0600 U

(2σ+/-)(2σ+/-)

111/12/21 11:4311/02/21 14:10pCi/L0.3701.00

RL MDC

0.570

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 -2.15 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.6301.00

RL MDC

0.510

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-9Client Sample ID: MW-7
Matrix: Ground WaterDate Collected: 10/26/21 10:20

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

1.33

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.4901.00

RL MDC

0.70434

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.790

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.4901.00

RL MDC

0.550

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.540

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.4401.00

RL MDC

0.440

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-10Client Sample ID: MW-8
Matrix: Ground WaterDate Collected: 10/26/21 15:35

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

0.860

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.5301.00

RL MDC

0.63640

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-10Client Sample ID: MW-8
Matrix: Ground WaterDate Collected: 10/26/21 15:35

Date Received: 10/28/21 09:45

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.860

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.3501.00

RL MDC

0.450

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 -1.22 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.5301.00

RL MDC

0.450

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-11Client Sample ID: MW-9
Matrix: Ground WaterDate Collected: 10/26/21 14:30

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

2.56

(2σ+/-)(2σ+/-)

111/11/21 16:33pCi/L0.4701.00

RL MDC

0.69527

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.840

(2σ+/-)(2σ+/-)

111/05/21 11:4611/02/21 14:16pCi/L0.3701.00

RL MDC

0.450

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 1.72

(2σ+/-)(2σ+/-)

111/11/21 12:1811/02/21 14:19pCi/L0.4701.00

RL MDC

0.530

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-12Client Sample ID: MW-10
Matrix: Ground WaterDate Collected: 10/26/21 15:05

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

2.03

(2σ+/-)(2σ+/-)

111/11/21 16:33pCi/L0.5001.00

RL MDC

0.71505

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.930

(2σ+/-)(2σ+/-)

111/05/21 11:4611/02/21 14:16pCi/L0.3801.00

RL MDC

0.480

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-12Client Sample ID: MW-10
Matrix: Ground WaterDate Collected: 10/26/21 15:05

Date Received: 10/28/21 09:45

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 1.10

(2σ+/-)(2σ+/-)

111/11/21 12:1811/02/21 14:19pCi/L0.5001.00

RL MDC

0.530

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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QC Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Method: SM7500 Ra B - Radium-226

Client Sample ID: Method BlankLab Sample ID: MB 810-6416/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7018 Prep Batch: 6416

Ra-226

Analyte

U 111/05/21 10:3111/02/21 14:10pCi/L0.310

MDC

1.00

RL

0.250

(2σ+/-) (2σ+/-)

MB

0.07000

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-6416/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7018 Prep Batch: 6416

Ra-226

Analyte

110-90917.9408.73 1.00 0.370

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: MW-7Lab Sample ID: 810-6209-9 MS
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7018 Prep Batch: 6416

Ra-226

Analyte

120-80968.7509.110.790 1.00 0.360

RL MDC(2σ+/-)

MS MS

pCi/L

UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Client Sample ID: MW-7Lab Sample ID: 810-6209-9 MSD
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7018 Prep Batch: 6416

Ra-226

Analyte

208120-80908.0808.950.790 1.00 0.330

RL MDC(2σ+/-)

MSD MSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 810-6420/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7017 Prep Batch: 6420

Ra-226

Analyte

111/05/21 11:4611/02/21 14:16pCi/L0.350

MDC

1.00

RL

0.400

(2σ+/-) (2σ+/-)

MB

0.5800

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-6420/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7017 Prep Batch: 6420

Ra-226

Analyte

110-90948.1708.73 1.00 0.360

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: MW-9Lab Sample ID: 810-6209-11 MS
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7017 Prep Batch: 6420

Ra-226

Analyte

120-80958.6309.040.840 1.00 0.400

RL MDC(2σ+/-)

MS MS

pCi/L

UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total
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QC Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Method: SM7500 Ra B - Radium-226

Client Sample ID: MW-9Lab Sample ID: 810-6209-11 MSD
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7017 Prep Batch: 6420

Ra-226

Analyte

2015120-80847.4008.860.840 1.00 0.350

RL MDC(2σ+/-)

MSD MSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RPD

RPD

Method: SM7500 Ra D - Radium-228

Client Sample ID: Method BlankLab Sample ID: MB 810-6417/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7201 Prep Batch: 6417

Ra-228

Analyte

U 111/11/21 15:3111/02/21 14:13pCi/L0.440

MDC

1.00

RL

0.390

(2σ+/-) (2σ+/-)

MB

-0.3600

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-6417/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7201 Prep Batch: 6417

Ra-228

Analyte

120-80847.4008.84 1.00 0.370

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: MW-8Lab Sample ID: 810-6209-10 MS
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7201 Prep Batch: 6417

Ra-228

Analyte

130-70958.5508.98-1.22 U 1.00 0.370

RL MDC(2σ+/-)

MS MS

pCi/L

UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Client Sample ID: MW-8Lab Sample ID: 810-6209-10 MSD
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7201 Prep Batch: 6417

Ra-228

Analyte

204130-70908.2409.15-1.22 U 1.00 0.490

RL MDC(2σ+/-)

MSD MSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 810-6421/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7161 Prep Batch: 6421

Ra-228

Analyte

U 111/11/21 12:1811/02/21 14:19pCi/L0.450

MDC

1.00

RL

0.430

(2σ+/-) (2σ+/-)

MB

0.1000

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total
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QC Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Method: SM7500 Ra D - Radium-228 (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-6421/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7161 Prep Batch: 6421

Ra-228

Analyte

120-801089.5908.84 1.00 0.470

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total
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QC Association Summary
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Rad

Prep Batch: 6416

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

Ground Water RAD Prep810-6209-1 Unit 1/2 Near MW-5 Total/NA

Ground Water RAD Prep810-6209-2 Unit 1/2 Near SG-2 Total/NA

Ground Water RAD Prep810-6209-3 MW-1R Total/NA

Ground Water RAD Prep810-6209-4 MW-2 Total/NA

Ground Water RAD Prep810-6209-5 MW-3 Total/NA

Ground Water RAD Prep810-6209-6 MW-4 Total/NA

Ground Water RAD Prep810-6209-7 MW-5 Total/NA

Ground Water RAD Prep810-6209-8 MW-6 Total/NA

Ground Water RAD Prep810-6209-9 MW-7 Total/NA

Ground Water RAD Prep810-6209-10 MW-8 Total/NA

Drinking Water RAD PrepMB 810-6416/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-6416/2-A Lab Control Sample Total/NA

Ground Water RAD Prep810-6209-9 MS MW-7 Total/NA

Ground Water RAD Prep810-6209-9 MSD MW-7 Total/NA

Prep Batch: 6417

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

Ground Water RAD Prep810-6209-1 Unit 1/2 Near MW-5 Total/NA

Ground Water RAD Prep810-6209-2 Unit 1/2 Near SG-2 Total/NA

Ground Water RAD Prep810-6209-3 MW-1R Total/NA

Ground Water RAD Prep810-6209-4 MW-2 Total/NA

Ground Water RAD Prep810-6209-5 MW-3 Total/NA

Ground Water RAD Prep810-6209-6 MW-4 Total/NA

Ground Water RAD Prep810-6209-7 MW-5 Total/NA

Ground Water RAD Prep810-6209-8 MW-6 Total/NA

Ground Water RAD Prep810-6209-9 MW-7 Total/NA

Ground Water RAD Prep810-6209-10 MW-8 Total/NA

Drinking Water RAD PrepMB 810-6417/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-6417/2-A Lab Control Sample Total/NA

Ground Water RAD Prep810-6209-10 MS MW-8 Total/NA

Ground Water RAD Prep810-6209-10 MSD MW-8 Total/NA

Prep Batch: 6420

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

Ground Water RAD Prep810-6209-11 MW-9 Total/NA

Ground Water RAD Prep810-6209-12 MW-10 Total/NA

Drinking Water RAD PrepMB 810-6420/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-6420/2-A Lab Control Sample Total/NA

Ground Water RAD Prep810-6209-11 MS MW-9 Total/NA

Ground Water RAD Prep810-6209-11 MSD MW-9 Total/NA

Prep Batch: 6421

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

Ground Water RAD Prep810-6209-11 MW-9 Total/NA

Ground Water RAD Prep810-6209-12 MW-10 Total/NA

Drinking Water RAD PrepMB 810-6421/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-6421/2-A Lab Control Sample Total/NA

Eurofins Eaton Analytical - South Bend
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Client Sample ID: Unit 1/2 Near MW-5 Lab Sample ID: 810-6209-1
Matrix: Ground WaterDate Collected: 10/26/21 11:25

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: Unit 1/2 Near SG-2 Lab Sample ID: 810-6209-2
Matrix: Ground WaterDate Collected: 10/26/21 15:25

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-1R Lab Sample ID: 810-6209-3
Matrix: Ground WaterDate Collected: 10/26/21 11:45

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-2 Lab Sample ID: 810-6209-4
Matrix: Ground WaterDate Collected: 10/26/21 13:55

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Client Sample ID: MW-3 Lab Sample ID: 810-6209-5
Matrix: Ground WaterDate Collected: 10/26/21 12:35

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-4 Lab Sample ID: 810-6209-6
Matrix: Ground WaterDate Collected: 10/26/21 12:00

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-5 Lab Sample ID: 810-6209-7
Matrix: Ground WaterDate Collected: 10/26/21 10:35

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-6 Lab Sample ID: 810-6209-8
Matrix: Ground WaterDate Collected: 10/26/21 11:00

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7223 JB EA SBTotal/NA

(Start)

(End)

11/12/21 11:43

11/12/21 12:13
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Client Sample ID: MW-6 Lab Sample ID: 810-6209-8
Matrix: Ground WaterDate Collected: 10/26/21 11:00

Date Received: 10/28/21 09:45

Prep RAD Prep 11/02/21 14:13 ML6417 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-7 Lab Sample ID: 810-6209-9
Matrix: Ground WaterDate Collected: 10/26/21 10:20

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-8 Lab Sample ID: 810-6209-10
Matrix: Ground WaterDate Collected: 10/26/21 15:35

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-9 Lab Sample ID: 810-6209-11
Matrix: Ground WaterDate Collected: 10/26/21 14:30

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/11/21 16:33 JB1 7165 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6420 11/02/21 14:16 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7017 11/05/21 11:46 JB EA SBTotal/NA

Prep RAD Prep 6421 11/02/21 14:19 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7161 11/11/21 12:18 OO EA SBTotal/NA
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Client Sample ID: MW-10 Lab Sample ID: 810-6209-12
Matrix: Ground WaterDate Collected: 10/26/21 15:05

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/11/21 16:33 JB1 7165 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6420 11/02/21 14:16 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7017 11/05/21 11:46 JB EA SBTotal/NA

Prep RAD Prep 6421 11/02/21 14:19 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7161 11/11/21 12:18 OO EA SBTotal/NA

Laboratory References:

EA SB = Eurofins Eaton Analytical - South Bend, 110 S Hill Street, South Bend, IN 46617, TEL (574)233-4777
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Accreditation/Certification Summary
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Laboratory: Eurofins Eaton Analytical - South Bend
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program Identification Number Expiration Date

Michigan State 9926 03-22-22

The following analytes are included in this report, but the laboratory is not certified by the governing authority.  This list may include analytes for which 

the agency does not offer certification.  

Analysis Method Prep Method Matrix Analyte

7500 Ra D Ground Water Combined Radium 226 + 228

SM7500 Ra B RAD Prep Ground Water Ra-226

SM7500 Ra D RAD Prep Ground Water Ra-228

Eurofins Eaton Analytical - South Bend
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Method Summary
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Method Method Description LaboratoryProtocol

SM7500 Ra D Radium 226 Radium 228 Combined EA SB

SMSM7500 Ra B Radium-226 EA SB

SMSM7500 Ra D Radium-228 EA SB

NoneRAD Prep Preparation, Radiologicals EA SB

Protocol References:

None = None

SM = "Standard Methods For The Examination Of Water And Wastewater"

Laboratory References:

EA SB = Eurofins Eaton Analytical - South Bend, 110 S Hill Street, South Bend, IN 46617, TEL (574)233-4777
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Sample Summary
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID Client Sample ID Matrix Collected Received

810-6209-1 Unit 1/2 Near MW-5 Ground Water 10/26/21 11:25 10/28/21 09:45

810-6209-2 Unit 1/2 Near SG-2 Ground Water 10/26/21 15:25 10/28/21 09:45

810-6209-3 MW-1R Ground Water 10/26/21 11:45 10/28/21 09:45

810-6209-4 MW-2 Ground Water 10/26/21 13:55 10/28/21 09:45

810-6209-5 MW-3 Ground Water 10/26/21 12:35 10/28/21 09:45

810-6209-6 MW-4 Ground Water 10/26/21 12:00 10/28/21 09:45

810-6209-7 MW-5 Ground Water 10/26/21 10:35 10/28/21 09:45

810-6209-8 MW-6 Ground Water 10/26/21 11:00 10/28/21 09:45

810-6209-9 MW-7 Ground Water 10/26/21 10:20 10/28/21 09:45

810-6209-10 MW-8 Ground Water 10/26/21 15:35 10/28/21 09:45

810-6209-11 MW-9 Ground Water 10/26/21 14:30 10/28/21 09:45

810-6209-12 MW-10 Ground Water 10/26/21 15:05 10/28/21 09:45
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Login Sample Receipt Checklist

Client: Trace Analytical Laboratories Job Number: 810-6209-1

Login Number: 6209

Question Answer Comment

Creator: Spurgeon, Sheri

List Source: Eurofins Eaton Analytical - South Bend

List Number: 1

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

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.

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").

TrueSamples do not require splitting or compositing.

TrueContainer provided by EEA

Eurofins Eaton Analytical - South Bend
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November 09, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist

Grand Haven Board of Light and Power-Monthly MWs

Surface Water SamplingClient Project

21J1157Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

For clients that require NELAP Accreditation, Trace certifies that these test results meet all requirements 

of the NELAP Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAP at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 1 of 28Report ID: 21J1157 TRACE_QC FINAL 11 09 21 1541



SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1157

Surface Water Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1157-01 SW-SG-1 Surface Water 10/28/21 10:15 10/28/21 15:58TRACE-EB/TB

21J1157-02 SW-N-SG-2 Surface Water 10/28/21 09:10 10/28/21 15:58TRACE-EB/TB

21J1157-03 SW-SE-MW-7 Surface Water 10/28/21 12:05 10/28/21 15:58TRACE-EB/TB

21J1157-04 SW-NE-MW-10 Surface Water 10/28/21 10:30 10/28/21 15:58TRACE-EB/TB

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the laboratory is not accredited by NELAP for this compound

NA Indicates that the compound is not available.

NOTE:  Samples for volatiles that have been extracted with a water miscible solvent were corrected for the 

       total volume of the solvent/water mixture.

Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID: T116265-DUP1

Analysis: SM 2540 C-11

Total Dissolved Solids Note 623 :    The relative percent difference between the sample and sample duplicate 

is out of control.  The sample result should be considered estimated.

Trace ID: T116384-MSD1

Analysis: EPA 6010D

Calcium Note 207 :    The RPD between the MS and the MSD was out of control.  Because both 

spike recoveries were in control, no data require qualification.

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-01

Sample ID: SW-SG-1 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:15Matrix: Surface Water

Field pH: 8.46

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116283

Mercury ng/L2.2 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116267

Beryllium mg/L<0.0018 0.0018 1 11/01/21 11/02/21mrh ckd

Boron mg/L0.053 0.045 1 11/01/21 11/02/21mrh ckd

Calcium mg/L72 0.45 1 11/01/21 11/02/21mrh ckd

Iron mg/L0.61 0.18 1 11/01/21 11/02/21mrh ckd

Lithium mg/L0.0070 0.0090 1 11/01/21 11/02/21mrh ckd J, N

Magnesium mg/L22 0.18 1 11/01/21 11/02/21mrh ckd

Potassium mg/L4.6 0.90 1 11/01/21 11/02/21mrh ckd

Sodium mg/L24 0.45 1 11/01/21 11/02/21mrh ckd N

Zinc mg/L<0.018 0.018 1 11/01/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116267

Antimony mg/L<0.00027 0.00027 1 11/01/21 11/04/21mrh acs

Arsenic mg/L0.0014 0.00090 1 11/01/21 11/04/21mrh acs

Barium mg/L0.057 0.0090 1 11/01/21 11/04/21mrh acs

Cadmium mg/L<0.00090 0.00090 1 11/01/21 11/04/21mrh acs

Chromium mg/L0.0016 0.00081 1 11/01/21 11/04/21mrh acs

Cobalt mg/L<0.0014 0.0014 1 11/01/21 11/04/21mrh acs

Copper mg/L0.0022 0.0036 1 11/01/21 11/04/21mrh acs J

Lead mg/L0.00086 0.0018 1 11/01/21 11/04/21mrh acs J

Manganese mg/L0.046 0.022 1 11/01/21 11/04/21mrh acs

Molybdenum mg/L0.0013 0.00036 1 11/01/21 11/04/21mrh acs N

Nickel mg/L0.0020 0.0045 1 11/01/21 11/04/21mrh acs J

Selenium mg/L<0.0018 0.0018 1 11/01/21 11/04/21mrh acs

Silver mg/L<0.00090 0.00090 1 11/01/21 11/04/21mrh acs

Thallium mg/L<0.00090 0.00090 1 11/01/21 11/04/21mrh acs

Vanadium mg/L0.0017 0.00072 1 11/01/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 4 of 28Report ID: 21J1157 TRACE_QC FINAL 11 09 21 1541



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-01

Sample ID: SW-SG-1 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:15Matrix: Surface Water

Field pH: 8.46

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L270 0.74 1 11/01/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116384

Beryllium mg/L<0.0010 0.0010 1 11/03/21 11/04/21ckd ckd

Boron mg/L0.047 0.050 1 11/03/21 11/04/21ckd ckd J

Calcium mg/L69 0.50 1 11/03/21 11/04/21ckd ckd

Iron mg/L0.058 0.10 1 11/03/21 11/04/21ckd ckd J

Lithium mg/L0.0033 0.010 1 11/03/21 11/04/21ckd ckd J, N

Magnesium mg/L21 0.20 1 11/03/21 11/04/21ckd ckd

Potassium mg/L4.0 1.0 1 11/03/21 11/04/21ckd ckd

Sodium mg/L22 0.50 1 11/03/21 11/04/21ckd ckd N

Zinc mg/L0.0018 0.020 1 11/03/21 11/04/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00035 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0013 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.051 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00017 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.0011 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L0.00011 0.00040 1 11/08/21 11/08/21ckd ckd J

Manganese mg/L0.012 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0012 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0012 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00053 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-01

Sample ID: SW-SG-1 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:15Matrix: Surface Water

Field pH: 8.46

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116228

Fluoride mg/L0.094 0.10 5 10/29/21 10/29/21ans ans J

Chloride mg/L43 0.75 5 10/29/21 10/29/21ans ans

Sulfate as SO4 mg/L34 3.0 5 10/29/21 10/29/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L220 10 1 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116265

Total Dissolved Solids mg/L320 40 4 11/01/21 11/02/21mr mr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-02

Sample ID: SW-N-SG-2 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 09:10Matrix: Surface Water

Field pH: 7.57

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116283

Mercury ng/L7.5 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116267

Beryllium mg/L<0.0020 0.0020 1 11/01/21 11/02/21mrh ckd

Boron mg/L0.13 0.050 1 11/01/21 11/02/21mrh ckd

Calcium mg/L59 0.50 1 11/01/21 11/02/21mrh ckd

Iron mg/L0.41 0.20 1 11/01/21 11/02/21mrh ckd

Lithium mg/L0.011 0.010 1 11/01/21 11/02/21mrh ckd N

Magnesium mg/L22 0.20 1 11/01/21 11/02/21mrh ckd

Potassium mg/L4.6 1.0 1 11/01/21 11/02/21mrh ckd

Sodium mg/L28 0.50 1 11/01/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 11/01/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116267

Antimony mg/L<0.00030 0.00030 1 11/01/21 11/04/21mrh acs

Arsenic mg/L0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Barium mg/L0.068 0.010 1 11/01/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Chromium mg/L0.0021 0.00090 1 11/01/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 11/01/21 11/04/21mrh acs

Copper mg/L0.0031 0.0040 1 11/01/21 11/04/21mrh acs J

Lead mg/L0.00086 0.0020 1 11/01/21 11/04/21mrh acs J

Manganese mg/L0.055 0.025 1 11/01/21 11/04/21mrh acs

Molybdenum mg/L0.0010 0.00040 1 11/01/21 11/04/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 11/01/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 11/01/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Vanadium mg/L0.00061 0.00080 1 11/01/21 11/04/21mrh acs J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-02

Sample ID: SW-N-SG-2 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 09:10Matrix: Surface Water

Field pH: 7.57

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L240 0.82 1 11/01/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116384

Beryllium mg/L<0.0010 0.0010 1 11/03/21 11/04/21ckd ckd

Boron mg/L0.12 0.050 1 11/03/21 11/04/21ckd ckd

Calcium mg/L59 0.50 1 11/03/21 11/04/21ckd ckd

Iron mg/L0.14 0.10 1 11/03/21 11/04/21ckd ckd

Lithium mg/L0.0073 0.010 1 11/03/21 11/04/21ckd ckd J, N

Magnesium mg/L21 0.20 1 11/03/21 11/04/21ckd ckd

Potassium mg/L4.3 1.0 1 11/03/21 11/04/21ckd ckd

Sodium mg/L26 0.50 1 11/03/21 11/04/21ckd ckd N

Zinc mg/L0.00092 0.020 1 11/03/21 11/04/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00029 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.00091 0.0010 1 11/08/21 11/08/21ckd ckd J

Barium mg/L0.066 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00015 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00034 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L0.000098 0.00040 1 11/08/21 11/08/21ckd ckd J

Manganese mg/L0.048 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0011 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0014 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00038 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-02

Sample ID: SW-N-SG-2 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 09:10Matrix: Surface Water

Field pH: 7.57

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116228

Fluoride mg/L0.14 0.10 5 10/29/21 10/29/21ans ans

Chloride mg/L52 1.5 10 11/02/21 11/02/21jma jma

Sulfate as SO4 mg/L<3.0 3.0 5 10/29/21 10/29/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L210 10 1 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116265

Total Dissolved Solids mg/L340 40 4 11/01/21 11/02/21mr mr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-03

Sample ID: SW-SE-MW-7 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 12:05Matrix: Surface Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116283

Mercury ng/L3.0 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116267

Beryllium mg/L<0.0020 0.0020 1 11/01/21 11/02/21mrh ckd

Boron mg/L0.049 0.050 1 11/01/21 11/02/21mrh ckd J

Calcium mg/L71 0.50 1 11/01/21 11/02/21mrh ckd

Iron mg/L0.99 0.20 1 11/01/21 11/02/21mrh ckd

Lithium mg/L<0.010 0.010 1 11/01/21 11/02/21mrh ckd N

Magnesium mg/L21 0.20 1 11/01/21 11/02/21mrh ckd

Potassium mg/L4.7 1.0 1 11/01/21 11/02/21mrh ckd

Sodium mg/L23 0.50 1 11/01/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 11/01/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116267

Antimony mg/L<0.00030 0.00030 1 11/01/21 11/04/21mrh acs

Arsenic mg/L0.0017 0.0010 1 11/01/21 11/04/21mrh acs

Barium mg/L0.058 0.010 1 11/01/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Chromium mg/L0.0026 0.00090 1 11/01/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 11/01/21 11/04/21mrh acs

Copper mg/L0.0033 0.0040 1 11/01/21 11/04/21mrh acs J

Lead mg/L0.0021 0.0020 1 11/01/21 11/04/21mrh acs

Manganese mg/L0.071 0.025 1 11/01/21 11/04/21mrh acs

Molybdenum mg/L0.0013 0.00040 1 11/01/21 11/04/21mrh acs N

Nickel mg/L0.0025 0.0050 1 11/01/21 11/04/21mrh acs J

Selenium mg/L<0.0020 0.0020 1 11/01/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Vanadium mg/L0.0023 0.00080 1 11/01/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-03

Sample ID: SW-SE-MW-7 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 12:05Matrix: Surface Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L270 0.82 1 11/01/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116384

Beryllium mg/L<0.0010 0.0010 1 11/03/21 11/04/21ckd ckd

Boron mg/L0.045 0.050 1 11/03/21 11/04/21ckd ckd J

Calcium mg/L70 0.50 1 11/03/21 11/04/21ckd ckd

Iron mg/L0.067 0.10 1 11/03/21 11/04/21ckd ckd J

Lithium mg/L0.0034 0.010 1 11/03/21 11/04/21ckd ckd J, N

Magnesium mg/L21 0.20 1 11/03/21 11/04/21ckd ckd

Potassium mg/L4.1 1.0 1 11/03/21 11/04/21ckd ckd

Sodium mg/L21 0.50 1 11/03/21 11/04/21ckd ckd N

Zinc mg/L0.0016 0.020 1 11/03/21 11/04/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00023 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0013 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.051 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00018 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.0013 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L0.000089 0.00040 1 11/08/21 11/08/21ckd ckd J

Manganese mg/L0.022 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0012 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0013 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00054 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-03

Sample ID: SW-SE-MW-7 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 12:05Matrix: Surface Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116228

Fluoride mg/L0.093 0.10 5 10/29/21 10/29/21ans ans J

Chloride mg/L41 0.75 5 10/29/21 10/29/21ans ans

Sulfate as SO4 mg/L32 3.0 5 10/29/21 10/29/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L220 10 1 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116265

Total Dissolved Solids mg/L330 38 3.846154 11/01/21 11/02/21mr mr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-04

Sample ID: SW-NE-MW-10 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:30Matrix: Surface Water

Field pH: 7.89

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116283

Mercury ng/L8.8 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116267

Beryllium mg/L<0.0020 0.0020 1 11/01/21 11/02/21mrh ckd

Boron mg/L0.20 0.050 1 11/01/21 11/02/21mrh ckd

Calcium mg/L62 0.50 1 11/01/21 11/02/21mrh ckd

Iron mg/L0.25 0.20 1 11/01/21 11/02/21mrh ckd

Lithium mg/L0.015 0.010 1 11/01/21 11/02/21mrh ckd N

Magnesium mg/L24 0.20 1 11/01/21 11/02/21mrh ckd

Potassium mg/L4.7 1.0 1 11/01/21 11/02/21mrh ckd

Sodium mg/L29 0.50 1 11/01/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 11/01/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116267

Antimony mg/L<0.00030 0.00030 1 11/01/21 11/04/21mrh acs

Arsenic mg/L0.00091 0.0010 1 11/01/21 11/04/21mrh acs J

Barium mg/L0.067 0.010 1 11/01/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Chromium mg/L0.0017 0.00090 1 11/01/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 11/01/21 11/04/21mrh acs

Copper mg/L<0.0040 0.0040 1 11/01/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 11/01/21 11/04/21mrh acs

Manganese mg/L0.10 0.025 1 11/01/21 11/04/21mrh acs

Molybdenum mg/L0.0010 0.00040 1 11/01/21 11/04/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 11/01/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 11/01/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Vanadium mg/L0.00086 0.00080 1 11/01/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-04

Sample ID: SW-NE-MW-10 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:30Matrix: Surface Water

Field pH: 7.89

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L250 0.82 1 11/01/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116384

Beryllium mg/L<0.0010 0.0010 1 11/03/21 11/04/21ckd ckd

Boron mg/L0.18 0.050 1 11/03/21 11/04/21ckd ckd

Calcium mg/L56 0.50 1 11/03/21 11/04/21ckd ckd

Iron mg/L0.077 0.10 1 11/03/21 11/04/21ckd ckd J

Lithium mg/L0.010 0.010 1 11/03/21 11/04/21ckd ckd N

Magnesium mg/L21 0.20 1 11/03/21 11/04/21ckd ckd

Potassium mg/L4.4 1.0 1 11/03/21 11/04/21ckd ckd

Sodium mg/L27 0.50 1 11/03/21 11/04/21ckd ckd N

Zinc mg/L<0.020 0.020 1 11/03/21 11/04/21ckd ckd

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00032 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.00097 0.0010 1 11/08/21 11/08/21ckd ckd J

Barium mg/L0.059 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.00043 0.00080 1 11/08/21 11/08/21ckd ckd J

Cobalt mg/L0.00013 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00056 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L0.00013 0.00040 1 11/08/21 11/08/21ckd ckd J

Manganese mg/L0.024 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.00094 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0013 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00031 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-04

Sample ID: SW-NE-MW-10 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:30Matrix: Surface Water

Field pH: 7.89

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116228

Fluoride mg/L0.12 0.10 5 10/29/21 10/29/21ans ans

Chloride mg/L52 1.5 10 11/02/21 11/02/21jma jma

Sulfate as SO4 mg/L31 3.0 5 10/29/21 10/29/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L190 10 1 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116265

Total Dissolved Solids mg/L300 40 4 11/01/21 11/02/21mr mr

CERTIFICATE OF ANALYSIS
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QUALITY CONTROL RESULTS

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116283

QC Batch Method:  EPA 1631E Analysis Method:  EPA 1631E

Analysis Description: Mercury, Total, Low Level 

Parameter

METHOD BLANK: T116283-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116283-BLK2

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116283-BLK3

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

LABORATORY CONTROL SAMPLE: T116283-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

25.0 94 77-123Mercury ng/L 23.4

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116267

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6010D

Analysis Description: Beryllium, Total 

Parameter

METHOD BLANK: T116267-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0020 0.0020Beryllium mg/L

0.17 0.50 JCalcium mg/L

<0.20 0.20Iron mg/L

0.18 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

0.057 0.20 JMagnesium mg/L

0.39 0.50 JSodium mg/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T116267-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T116267-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.889 96 80-120Boron mg/L 0.857

0.111 99 80-120Beryllium mg/L 0.110

8.89 100 80-120Calcium mg/L 8.88

8.89 103 80-120Iron mg/L 9.16

8.89 103 80-120Potassium mg/L 9.15

0.889 100 80-120Lithium mg/L 0.887

8.89 104 80-120Magnesium mg/L 9.28

8.89 106 80-120Sodium mg/L 9.42

0.889 104 80-120Zinc mg/L 0.921

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116384

QC Batch Method:  Analysis Method:  EPA 6010D

Analysis Description: Zinc, Dissolved 

Parameter

METHOD BLANK: T116384-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0010 0.0010Beryllium mg/L

<0.50 0.50Calcium mg/L

<0.10 0.10Iron mg/L

0.029 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T116384-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.00 93 80-120Boron mg/L 0.932

0.0500 104 80-120Beryllium mg/L 0.0519

10.0 100 80-120Calcium mg/L 10.0

CERTIFICATE OF ANALYSIS
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LABORATORY CONTROL SAMPLE: T116384-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

10.0 101 80-120Iron mg/L 10.1

10.0 99 80-120Potassium mg/L 9.86

0.500 99 80-120Lithium mg/L 0.493

10.0 100 80-120Magnesium mg/L 10.0

10.0 97 80-120Sodium mg/L 9.67

1.00 101 80-120Zinc mg/L 1.01

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116384-MSD1 Original: 21J1157-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

1.00 200.775-1250.0467Boron mg/L 930.9720.978 93

0.0500 20275-1250Beryllium mg/L 1070.05220.0533 104

10.0 202875-12569.2 207Calcium mg/L 11477.880.6 86

10.0 20175-1250.0584Iron mg/L 10110.010.2 100

10.0 20175-1254.00Potassium mg/L 10114.014.1 100

0.500 20175-1250.00333Lithium mg/L 990.4930.499 98

10.0 201075-12520.8Magnesium mg/L 10430.231.2 94

10.0 20275-12521.5Sodium mg/L 9831.131.3 96

1.00 200.575-1250.00178Zinc mg/L 980.9800.985 98

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116167

QC Batch Method:  Analysis Method:  EPA 6020B

Analysis Description: Chromium, Dissolved 

Parameter

METHOD BLANK: T116167-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.000026 0.000040 JSilver mg/L

<0.0010 0.0010Arsenic mg/L

<0.00060 0.00060Barium mg/L

<0.00020 0.00020Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00080 0.00080Chromium mg/L

<0.00080 0.00080Copper mg/L

<0.00040 0.00040Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T116167-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.00040 0.00040Nickel mg/L

<0.00040 0.00040Lead mg/L

0.00017 0.00020 JAntimony mg/L

<0.00087 0.00087Selenium mg/L

<0.00017 0.00017Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T116167-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 102 80-120Silver mg/L 0.0612

0.0600 105 80-120Arsenic mg/L 0.0630

0.0600 98 80-120Barium mg/L 0.0588

0.0600 102 80-120Cadmium mg/L 0.0613

0.0600 101 80-120Cobalt mg/L 0.0604

0.0600 105 80-120Chromium mg/L 0.0629

0.0600 102 80-120Copper mg/L 0.0610

0.0600 102 80-120Manganese mg/L 0.0615

0.0600 98 80-120Molybdenum mg/L 0.0588

0.0600 100 80-120Nickel mg/L 0.0602

0.0600 103 80-120Lead mg/L 0.0616

0.0600 96 80-120Antimony mg/L 0.0577

0.0600 105 80-120Selenium mg/L 0.0630

0.0600 103 80-120Thallium mg/L 0.0617

0.0600 97 80-120Vanadium mg/L 0.0581

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116267

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6020B

Analysis Description: Nickel, Total 

Parameter

METHOD BLANK: T116267-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0010 0.0010Silver mg/L

<0.0010 0.0010Arsenic mg/L

<0.010 0.010Barium mg/L

<0.0010 0.0010Cadmium mg/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T116267-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0016 0.0016Cobalt mg/L

<0.00090 0.00090Chromium mg/L

<0.0040 0.0040Copper mg/L

<0.025 0.025Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

<0.0050 0.0050Nickel mg/L

<0.0020 0.0020Lead mg/L

<0.00030 0.00030Antimony mg/L

<0.0020 0.0020Selenium mg/L

<0.0010 0.0010Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T116267-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0278 118 80-120Silver mg/L 0.0329

0.0556 108 80-120Arsenic mg/L 0.0602

0.889 112 80-120Barium mg/L 0.994

0.0278 111 80-120Cadmium mg/L 0.0307

0.889 104 80-120Cobalt mg/L 0.923

0.0278 109 80-120Chromium mg/L 0.0303

0.890 99 80-120Copper mg/L 0.882

0.887 104 80-120Manganese mg/L 0.918

0.889 106 80-120Molybdenum mg/L 0.945

0.889 98 80-120Nickel mg/L 0.869

0.0556 98 80-120Lead mg/L 0.0542

0.0556 114 80-120Antimony mg/L 0.0634

0.0556 105 80-120Selenium mg/L 0.0584

0.0556 99 80-120Thallium mg/L 0.0552

0.889 110 80-120Vanadium mg/L 0.974

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  [CALC]

QC Batch Method:  Analysis Method:  SM 2340 B-11

Analysis Description: Hardness (Metals) 

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

CERTIFICATE OF ANALYSIS
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QC Batch:  T116228

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Chloride 

Parameter

METHOD BLANK: T116228-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.020 0.020Fluoride mg/L

<0.60 0.60Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T116228-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 103 90-110Chloride mg/L 5.16

1.00 103 90-110Fluoride mg/L 1.03

5.00 98 90-110Sulfate as SO4 mg/L 4.89

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116313

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Chloride 

Parameter

METHOD BLANK: T116313-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

LABORATORY CONTROL SAMPLE: T116313-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 91 90-110Chloride mg/L 4.57

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116366

QC Batch Method:  SM 2320 B-11 Analysis Method:  SM 2320 B-11

Analysis Description: Alkalinity, Carbonate 

LABORATORY CONTROL SAMPLE: T116366-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 97 88-112Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L 97.3
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LABORATORY CONTROL SAMPLE: T116366-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 97 88-112Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L 97.3

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116265

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T116265-BLK1

Units
Blank

Result
Reporting

Limit Notes

9.0 10 JTotal Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T116265-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 105 80-120Total Dissolved Solids mg/L 527

Parameter

SAMPLE DUPLICATE: T116265-DUP1 Original: 21J1157-01

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

320 14 10 623368Total Dissolved Solids mg/L
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November 30, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist
Grand Haven Board of Light and Power-Monthly MWs

Surface Water SamplingClient Project

21J1157Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

The results were obtained from Eurofins.

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements 

of the NELAC Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1157

Surface Water Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1157-01 SW-SG-1 Surface Water 10/28/21 10:15 10/28/21 15:58TRACE-EB/TB

21J1157-02 SW-N-SG-2 Surface Water 10/28/21 09:10 10/28/21 15:58TRACE-EB/TB

21J1157-03 SW-SE-MW-7 Surface Water 10/28/21 12:05 10/28/21 15:58TRACE-EB/TB

21J1157-04 SW-NE-MW-10 Surface Water 10/28/21 10:30 10/28/21 15:58TRACE-EB/TB

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the compound has not been evaluated by NELAC

NA Indicates that the compound is not available.

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



ANALYTICAL REPORT
Eurofins Eaton Analytical - South Bend
110 S Hill Street
South Bend, IN 46617
Tel: (574)233-4777

Laboratory Job ID: 810-6473-1
Client Project/Site: Trace - 21J1157
Revision: 1

For:
Trace Analytical Laboratories
2241 Black Creek Road
Muskegon, Michigan 49444

Attn: Jon Mink

Authorized for release by:
11/30/2021 11:40:43 AM

Karen Fullmer, Project Manager
(574)233-4777
karen.fullmer@eurofinset.com

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

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Qualifiers

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

CFU Colony Forming Unit

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)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

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

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

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)

TNTC Too Numerous To Count

Eurofins Eaton Analytical - South Bend
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Case Narrative
Client: Trace Analytical Laboratories Job ID: 810-6473-1
Project/Site: Trace - 21J1157

Job ID: 810-6473-1

Laboratory: Eurofins Eaton Analytical - South Bend

Narrative

Job Narrative

810-6473-1

Comments

No additional comments. 

Revision

The report being provided is a revision of the original report sent on 11/18/2021.  The report (revision 1) is being revised due to: Samples 
were logged in as drinking water by accident..

Receipt 

The samples were received on 11/1/2021 9:00 AM.  Unless otherwise noted below, the samples arrived in good condition, and where 

required, properly preserved and on ice.  The temperature of the cooler at receipt was 12.4º C.

Receipt Exceptions

The Chain-of-Custody (COC) was incomplete as received and/or improperly completed. Bottles did not match coc at all and in-house coc 
was created.  Client sent updated coc. 

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

Eurofins Eaton Analytical - South Bend
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Detection Summary
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Client Sample ID: 21J1157/SW-SG-1 Lab Sample ID: 810-6473-1

 No Detections.

Client Sample ID: 21J1157/SW-N-SG-2 Lab Sample ID: 810-6473-2

 No Detections.

Client Sample ID: 21J1157/SW-SE-MW-7 Lab Sample ID: 810-6473-3

 No Detections.

Client Sample ID: 21J1157/SW-NE-MW-10 Lab Sample ID: 810-6473-4

 No Detections.

Eurofins Eaton Analytical - South Bend

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Lab Sample ID: 810-6473-1Client Sample ID: 21J1157/SW-SG-1
Matrix: Surface WaterDate Collected: 10/28/21 10:15

Date Received: 11/01/21 09:00

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/15/21 09:30pCi/L0.5001.00

RL MDC

0.80802

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 -0.820 U

(2σ+/-)(2σ+/-)

111/12/21 11:4311/04/21 13:22pCi/L0.3401.00

RL MDC

0.650

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.150 U

(2σ+/-)(2σ+/-)

111/15/21 12:0511/12/21 10:12pCi/L0.5001.00

RL MDC

0.480

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6473-2Client Sample ID: 21J1157/SW-N-SG-2
Matrix: Surface WaterDate Collected: 10/28/21 09:10

Date Received: 11/01/21 09:00

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/15/21 09:30pCi/L0.5001.00

RL MDC

0.76837

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.0800 U

(2σ+/-)(2σ+/-)

111/12/21 11:4311/04/21 13:22pCi/L0.3501.00

RL MDC

0.600

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 -0.0800 U

(2σ+/-)(2σ+/-)

111/15/21 12:0511/12/21 10:12pCi/L0.5001.00

RL MDC

0.480

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6473-3Client Sample ID: 21J1157/SW-SE-MW-7
Matrix: Surface WaterDate Collected: 10/28/21 12:05

Date Received: 11/01/21 09:00

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

0.670

(2σ+/-)(2σ+/-)

111/15/21 09:30pCi/L0.4801.00

RL MDC

0.83006

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins Eaton Analytical - South Bend
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Client Sample Results
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Lab Sample ID: 810-6473-3Client Sample ID: 21J1157/SW-SE-MW-7
Matrix: Surface WaterDate Collected: 10/28/21 12:05

Date Received: 11/01/21 09:00

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 -0.470 U

(2σ+/-)(2σ+/-)

111/12/21 11:4311/04/21 13:22pCi/L0.3301.00

RL MDC

0.670

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.670

(2σ+/-)(2σ+/-)

111/15/21 12:0511/12/21 10:12pCi/L0.4801.00

RL MDC

0.490

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6473-4Client Sample ID: 21J1157/SW-NE-MW-10
Matrix: Surface WaterDate Collected: 10/28/21 10:30

Date Received: 11/01/21 09:00

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

1.45

(2σ+/-)(2σ+/-)

111/15/21 09:30pCi/L0.3801.00

RL MDC

0.54489

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.650

(2σ+/-)(2σ+/-)

111/08/21 11:2811/04/21 13:22pCi/L0.3101.00

RL MDC

0.370

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.800

(2σ+/-)(2σ+/-)

111/15/21 12:0511/12/21 10:12pCi/L0.3801.00

RL MDC

0.400

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins Eaton Analytical - South Bend
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QC Sample Results
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Method: SM7500 Ra B - Radium-226

Client Sample ID: Method BlankLab Sample ID: MB 810-6604/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7022 Prep Batch: 6604

Ra-226

Analyte

111/08/21 11:2811/04/21 13:22pCi/L0.180

MDC

1.00

RL

0.240

(2σ+/-) (2σ+/-)

MB

0.5000

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-6604/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7022 Prep Batch: 6604

Ra-226

Analyte

110-901089.4708.73 1.00 0.190

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Method: SM7500 Ra D - Radium-228

Client Sample ID: Method BlankLab Sample ID: MB 810-7205/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7351 Prep Batch: 7205

Ra-228

Analyte

U 111/15/21 12:1811/12/21 10:12pCi/L0.460

MDC

1.00

RL

0.430

(2σ+/-) (2σ+/-)

MB

-0.1600

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-7205/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7351 Prep Batch: 7205

Ra-228

Analyte

120-80857.4908.83 1.00 0.520

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Eurofins Eaton Analytical - South Bend
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QC Association Summary
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Rad

Prep Batch: 6604

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

Surface Water RAD Prep810-6473-1 21J1157/SW-SG-1 Total/NA

Surface Water RAD Prep810-6473-2 21J1157/SW-N-SG-2 Total/NA

Surface Water RAD Prep810-6473-3 21J1157/SW-SE-MW-7 Total/NA

Surface Water RAD Prep810-6473-4 21J1157/SW-NE-MW-10 Total/NA

Drinking Water RAD PrepMB 810-6604/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-6604/2-A Lab Control Sample Total/NA

Prep Batch: 7205

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

Surface Water RAD Prep810-6473-1 21J1157/SW-SG-1 Total/NA

Surface Water RAD Prep810-6473-2 21J1157/SW-N-SG-2 Total/NA

Surface Water RAD Prep810-6473-3 21J1157/SW-SE-MW-7 Total/NA

Surface Water RAD Prep810-6473-4 21J1157/SW-NE-MW-10 Total/NA

Drinking Water RAD PrepMB 810-7205/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-7205/2-A Lab Control Sample Total/NA

Eurofins Eaton Analytical - South Bend
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6473-1
Project/Site: Trace - 21J1157

Client Sample ID: 21J1157/SW-SG-1 Lab Sample ID: 810-6473-1
Matrix: Surface WaterDate Collected: 10/28/21 10:15

Date Received: 11/01/21 09:00

Analysis 7500 Ra D 11/15/21 09:30 JB1 7295 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6604 11/04/21 13:22 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7224 JB EA SBTotal/NA

(Start)

(End)

11/12/21 11:43

11/12/21 12:13

Prep RAD Prep 7205 11/12/21 10:12 OO EA SBTotal/NA

Analysis SM7500 Ra D 1 7351 OO EA SBTotal/NA

(Start)

(End)

11/15/21 12:05

11/15/21 15:05

Client Sample ID: 21J1157/SW-N-SG-2 Lab Sample ID: 810-6473-2
Matrix: Surface WaterDate Collected: 10/28/21 09:10

Date Received: 11/01/21 09:00

Analysis 7500 Ra D 11/15/21 09:30 JB1 7295 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6604 11/04/21 13:22 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7224 JB EA SBTotal/NA

(Start)

(End)

11/12/21 11:43

11/12/21 12:13

Prep RAD Prep 7205 11/12/21 10:12 OO EA SBTotal/NA

Analysis SM7500 Ra D 1 7351 OO EA SBTotal/NA

(Start)

(End)

11/15/21 12:05

11/15/21 15:05

Client Sample ID: 21J1157/SW-SE-MW-7 Lab Sample ID: 810-6473-3
Matrix: Surface WaterDate Collected: 10/28/21 12:05

Date Received: 11/01/21 09:00

Analysis 7500 Ra D 11/15/21 09:30 JB1 7295 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6604 11/04/21 13:22 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7224 JB EA SBTotal/NA

(Start)

(End)

11/12/21 11:43

11/12/21 12:13

Prep RAD Prep 7205 11/12/21 10:12 OO EA SBTotal/NA

Analysis SM7500 Ra D 1 7351 OO EA SBTotal/NA

(Start)

(End)

11/15/21 12:05

11/15/21 15:05

Client Sample ID: 21J1157/SW-NE-MW-10 Lab Sample ID: 810-6473-4
Matrix: Surface WaterDate Collected: 10/28/21 10:30

Date Received: 11/01/21 09:00

Analysis 7500 Ra D 11/15/21 09:30 JB1 7295 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Eurofins Eaton Analytical - South Bend
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6473-1
Project/Site: Trace - 21J1157

Client Sample ID: 21J1157/SW-NE-MW-10 Lab Sample ID: 810-6473-4
Matrix: Surface WaterDate Collected: 10/28/21 10:30

Date Received: 11/01/21 09:00

Prep RAD Prep 11/04/21 13:22 ML6604 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SM7500 Ra B 1 7022 11/08/21 11:28 JB EA SBTotal/NA

Prep RAD Prep 7205 11/12/21 10:12 OO EA SBTotal/NA

Analysis SM7500 Ra D 1 7351 OO EA SBTotal/NA

(Start)

(End)

11/15/21 12:05

11/15/21 15:05

Laboratory References:

EA SB = Eurofins Eaton Analytical - South Bend, 110 S Hill Street, South Bend, IN 46617, TEL (574)233-4777

Eurofins Eaton Analytical - South Bend
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Accreditation/Certification Summary
Client: Trace Analytical Laboratories Job ID: 810-6473-1
Project/Site: Trace - 21J1157

Laboratory: Eurofins Eaton Analytical - South Bend
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program Identification Number Expiration Date

Michigan State 9926 03-22-22

The following analytes are included in this report, but the laboratory is not certified by the governing authority.  This list may include analytes for which 

the agency does not offer certification.  

Analysis Method Prep Method Matrix Analyte

7500 Ra D Surface Water Combined Radium 226 + 228

SM7500 Ra B RAD Prep Surface Water Ra-226

SM7500 Ra D RAD Prep Surface Water Ra-228

Eurofins Eaton Analytical - South Bend

Page 12 of 18 11/30/2021 (Rev. 1)

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Method Summary
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Method Method Description LaboratoryProtocol

SM7500 Ra D Radium 226 Radium 228 Combined EA SB

SMSM7500 Ra B Radium-226 EA SB

SMSM7500 Ra D Radium-228 EA SB

NoneRAD Prep Preparation, Radiologicals EA SB

Protocol References:

None = None

SM = "Standard Methods For The Examination Of Water And Wastewater"

Laboratory References:

EA SB = Eurofins Eaton Analytical - South Bend, 110 S Hill Street, South Bend, IN 46617, TEL (574)233-4777

Eurofins Eaton Analytical - South Bend
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Sample Summary
Client: Trace Analytical Laboratories Job ID: 810-6473-1
Project/Site: Trace - 21J1157

Lab Sample ID Client Sample ID Matrix Collected Received

810-6473-1 21J1157/SW-SG-1 Surface Water 10/28/21 10:15 11/01/21 09:00

810-6473-2 21J1157/SW-N-SG-2 Surface Water 10/28/21 09:10 11/01/21 09:00

810-6473-3 21J1157/SW-SE-MW-7 Surface Water 10/28/21 12:05 11/01/21 09:00

810-6473-4 21J1157/SW-NE-MW-10 Surface Water 10/28/21 10:30 11/01/21 09:00
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Login Sample Receipt Checklist

Client: Trace Analytical Laboratories Job Number: 810-6473-1

Login Number: 6473

Question Answer Comment

Creator: Spurgeon, Sheri

List Source: Eurofins Eaton Analytical - South Bend

List Number: 1

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

FalseSamples were received on ice. Thermal preservation not required.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseThere are no discrepancies between the containers received and the COC. Refer to Job Narrative for details.

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.

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").

TrueSamples do not require splitting or compositing.

TrueContainer provided by EEA

Eurofins Eaton Analytical - South Bend
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Trace Analytical Laboratories, Inc. 
2241 Black Creek Road 

Muskegon, MI 49444 

Phone: 231.773.5998 
Fax: 888.979.4469 
www.trace-labs.com 

 
 
 
December 7, 2021 
 
Paul Cederquist 
Grand Haven Board of Light and Power 
1700 Eaton Drive 
Grand Haven, MI 49417 
 
R.E. Missing Static Water Elevations for October 
 
Paul, 
 
Unfortunately do to a loss of the data sheets / notebook from the 25th of October not all of 
the measurements for static water elevations were available to be reported.  All of the 
wells that were scheduled to be sampled had the results transferred to their respective 
sampling log sheets prior to starting sampling and were included in the spreadsheet.  
However those points that were measured but not sampled were only recorded on the 
missing log. 
 
Trace has looked everywhere for the missing log but it unfortunately cannot be located. 
 
Going forward we will be recording the field measurements into an excel spreadsheet as 
soon as the sampling event is completed. 
 
Sorry for the inconvenience. 
 
Sincerely, 
 
 
 
Jon Mink 
Senior Project Manager 
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Summary 
This 2021 Annual Groundwater Monitoring & Corrective Action Report for the Former JB Sims Generating Station 
(Site) coal combustion residuals (CCR) Units located at 1231 North Third Street in Grand Haven, Michigan 
provides the status of groundwater monitoring and corrective program through December 2021. The CCR Units at 
the Site include: (1) the inactive Units 1/2 Impoundment (inactive 1/2 Impoundment) and (2) the former Unit 3 A 
and B Bottom Ash impoundments (former 3A/B Impoundments). 

Groundwater monitoring is performed by Trace Laboratories, Inc. (Trace) and reporting is prepared by Golder 
Associates USA Inc. (Golder) for the Site CCR Units in accordance with the United States Environmental 
Protection Agency (USEPA) CCR Rule published in the Code of Federal Regulations Title 40 Part 257 (40 CFR 
Part 257, Subpart D) dated April 17, 2015 and revised July 2018, 40 CFR § 257.90 through § 257.98 and State of 
Michigan enacted Public Act No. 640 of 2018 (PA 640) to amend the Natural Resources and Environmental 
Protection Act, also known as Part 115 of PA 451 of 1994, as amended (Part 115 amendment).  As required in 40 
CFR § 257.90(e) and the Part 115 amendment, this Annual Report describes the status of the groundwater 
monitoring program, summarizes key actions completed, describes any problems encountered, discusses actions 
to resolve the problems, and presents projected key activities for the upcoming year for the Site CCR Units. 

The Site was a former coal-fired power generation facility which ceased operations in February 2020.  The 
inactive 1/2 Impoundment ceased receiving CCR materials in 2012.  In addition, the former 3A/B Impoundments 
ceased accepting CCR materials in July 2020 and were cleaned of CCR materials in December 2020.  The Site 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.  The portion of Harbor Island where the Site is situated is surrounded by the 
Grand River and South Channel of the Grand River which flow in a westerly direction toward Lake Michigan, 
which is about one mile west of the site.   

Groundwater at the Site is currently monitored using two (2) groundwater monitoring systems comprised of a 
background well (for statistical purposes) and downgradient wells for each CCR Unit.  The inactive 1/2 
Impoundment’s network currently consists of one (1) background (for statistical purposes) and eight (8) 
downgradient wells installed to meet federal and state monitoring requirements, while the former 3A/B 
Impoundments are monitored collectively, and their network consists of one (1) background (for statistical 
purposes) and four (4) downgradient wells installed to meet federal and state monitoring requirements.  The 
monitoring well network for inactive 1/2 Impoundment is under review following agreement by the project team, 
the USEPA, and EGLE regarding the limits of the Impoundment.  In addition, based on a recent groundwater flow 
study, the monitoring well network for the former 3A/B Impoundments may be expanded pending review of the 
background groundwater quality data to be collected in 2022.  Based on current groundwater quality, an 
assessment monitoring program and assessment of corrective measures were initially established through notice 
April 10, 2018, and February 8, 2019, respectively.  During the 2021 annual reporting period, the Site remains in 
assessment monitoring as Site closure, source control and corrective measures are being evaluated. 

Groundwater elevation measurements were recorded from the site monitoring wells prior to each sampling event.  
In addition, field activities were implemented following the approved Work Plan – Piezometer Installation and 
Additional Data Collection (Golder, 2021).  Details regarding the field activities is included in the summary below.  
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2021 Groundwater Monitoring Activities 

 Groundwater monitoring sampling events for the two (2) interim groundwater monitoring networks were 
conducted in January, April, July, and October 2021.  Groundwater samples were collected and analyzed for 
Appendix III and Appendix IV required monitoring parameters from each of the detection and assessment 
monitoring wells as well as additional state required monitoring constituents. 

 Approved Work Plan – Piezometer Installation and Additional Data Collection (Golder 2021). 
 Installation of twenty-two (22) piezometers
 Well development of nineteen (19) of the twenty-two (22) piezometers

− Three (3) piezometers were not developed based on the lack of confirmed bentonite seal during
construction.

 Installation of three (3) stilling wells
 Completed aquifer performance testing at six (6) monitoring wells and four (4) piezometers.
 Conducted four (4) water level gauging events between (October and December 2021)
 Prepared a Field Summary Report with a summary of the data collected in accordance with the Work

Plan – Piezometer Installation and Additional Data Collection (Golder, 2021).
  Statistical Analyses were completed in 2021 using analytical data from the January, April, July, and October 

2021 monitoring events.  Statistical analysis is performed in accordance with the site's certified statistical 
analysis method. For the January, April, July, and October 2021 monitoring events, statistical analyses 
indicate statistically significant increases (SSIs) for Appendix III constituents above the statistical limits and 
statistically significant levels (SSLs) of Appendix IV constituents above the groundwater protection standards 
as summarized below. 

Statistically Significant Increases (SSIs) 
Detection Monitoring 

Constituents Inactive 1/2 Impoundment Network 

Boron MW-1R 
Calcium MW-1R, MW-5, and MW-6 (April and July only) 
Chloride MW-1R, MW-5, MW-6, MW-8 
Fluoride MW-1R, MW-5 (January and April only), MW-6 (January and April only), MW-8 (January only) 

Iron MW-5 (January and April only) and MW-8 (January, April, and July only) 
pH MW-1R (July only) 

Sulfate MW-1R and MW-5 
Total Dissolved Solids MW-1R, MW-5, and MW-6 
Detection Monitoring 

Constituents Former 3A/B Impoundments Network 

Boron MW-1R and MW-2 

Calcium MW-1R, MW-2 (April and July only), MW-3, MW-4 

Chloride MW-1R, MW-2, MW-3, and MW-4 

Fluoride MW-1R, MW-2, MW-3 (January and April only), and MW-4 (January and April Only) 

Iron MW-2 (July only) and MW-3 (January only) 

pH MW-1R (July only) 

Sulfate MW-1R, MW-3 (January, April and July only), and MW-4 

Total Dissolved Solids MW-1R, MW-2, MW-3, and MW-4 (January, April, and October only) 
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Statistically Significant Levels (SSLs) for the Inactive 1/2 Impoundment and the Former 3A/B Impoundments 

Assessment Monitoring 
Constituents CCR Federal Rule and State of Michigan PA 640 Sec. 11519b(2) 

Arsenic MW-5 

Chromium MW-2 (January and April only) 

Cobalt MW-1R (April and July only) 

Fluoride MW-1R, MW-2, and MW-10 

Lithium MW-1R, MW-2, MW-5, MW-6, MW-9, and MW-10 

Assessment Monitoring 
Constituents State of Michigan PA 640 Sec. 11519b(2) only 

Boron MW-1R, MW-2, and MW-10 

Calcium MW-3, MW-4, MW-5, and MW-9 

Chloride MW-1R, MW-3, MW-4, and MW-10 

Sulfate MW-1R, MW-3, and MW-4 

Total Dissolved Solids MW-1R, MW-2, MW-3, MW-4, MW-5 (July and October), MW-6 (April, July, and October), 
and MW-10  

Alternate Source Demonstration – Golder previously submitted an alternate source demonstration (ASD) to 
address groundwater impacts reported in wells around the former 3A/B Impoundments.  The ASD concluded that 
the source of groundwater impacts is not the former 3A/B Impoundments but rather is the result of ash fill and 
comingled waste placed on the island well before the Impoundments were constructed or the regulatory regimes 
adopted.  However, EGLE has not approved the ASD, stating that since the groundwater impacts cannot be 
differentiated between potential impacts from the former 3A/B Impoundments and the historical ash fill and 
comingled waste with 100 percent certainty.   

Assessment of Corrective Measures – The Site has initiated an assessment of corrective measures (ACM) in 
response to groundwater impacts at the Site.  Under EGLE direction, prior to the submittal of the ACM report, 
GHBLP must develop an alternate Monitoring Well Network for the Site.  One step to the process (further 
evaluation of the hydrogeologic complexities at the Site) was completed in 2021 and described in detail in Section 
2.1.  As the ACM report is prepared, the Site continues to evaluate corrective action alternatives to address 
groundwater impacts resulting from the inactive 1/2 Impoundment as well as the former 3A/B Impoundments.  In 
accordance with 40 CFR § 257.98, a public hearing to present remedial alternatives will be scheduled before a 
final remedy selection is proposed. 

The Site will continue routine groundwater monitoring and reporting.  Reports will be posted to the website:  

Environmental Compliance Reports - Grand Haven Board of Light & Power (ghblp.org). 
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1.0 INTRODUCTION 
In accordance with the United States Environmental Protection Agency (USEPA) coal combustion residual (CCR) 
rule (40 Code of Federal Regulations [CFR] 257 Subpart D; published in 80 FR 21302-21501, April 17, 2015) and 
the State of Michigan Public Act No. 640 of 2018 (PA 640) to amend the Natural Resources and Environmental 
Protection Act, also known as Part 115 of PA 451 of 1994, as amended (Part 115 amendment), this 2021 Annual 
Groundwater Monitoring and Corrective Action Report has been prepared to document groundwater monitoring 
activities conducted at the former JB Sims Generating Station (Site) CCR units.  The CCR units include: (1) the 
inactive Units 1/2 Impoundment (inactive 1/2 Impoundment) and (2) the former Unit 3 Impoundments (former 3A/B 
Impoundments) (which have ceased accepting CCR material in July 2020).  Groundwater monitoring and 
reporting for the CCR units is performed in accordance with the requirements of 40 CFR § 257.90 through § 
257.98 and the Part 115 amendment. This report documents the activities completed to establish the groundwater 
monitoring programs and actions through the 2021 calendar year.

1.1 Site Description and Background 
The Site 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 Site is situated on Harbor Island with the Grand River 
and South Channel of the Grand River surrounding the island, which flow in a westerly direction toward Lake 
Michigan, which is about one mile west of the Site.  Figure 1, Site Location Map, depicts the location of the Site 
relative to the surrounding area. 

The Site is a former coal-fired power generation facility which ceased operations in February 2020.  The inactive 
1/2 Impoundment ceased receiving CCR materials in 2012.  Although the former coal-fired power generation 
facility ceased operations in February 2020, the Site continued to use the now former 3A/B Impoundments to 
clean out the hoppers, vessels, etc. prior to demolition of the buildings.  Following the clean out procedures, the 
Site ceased accepting CCR materials in the former 3A/B Impoundments in July 2020 and CCR materials were 
cleaned from the impoundments in December 2020.  Figure 2, Site Plan depicts the general configuration of the 
former and inactive CCR units and site monitoring wells. 

1.2 Regional Geology and Hydrogeologic Setting 
The following paragraphs 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, and 
Golder’s experience working in this geologic terrain.   

As described in the original Groundwater Monitoring System Certification, prepared by ERM dated November 
2017 (ERM, 2017a), the Site 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 former 3A/B Impoundments were engineered clay lined above ground units built over a field of ash from Units 
1 & 2. The inactive 1/2 Impoundment was a depression in the ground where sluiced ash was disposed. The site 
was also previously used as the city dump. Materials documented from the former dump consist of a layer of 
mixed debris which includes glass, wood, plastic, ceramic, concrete, hides, brick and metal within a matrix of 
dark-grey to black, fine grained sand.   The extent of the historic trash dump is detailed in the ERM Report titled 
“Coal Ash Delineation Sampling Results, Grand Haven Board of Light & Power, Grand Haven, Michigan” dated 
February 8, 2016 (ERM, 2016). 
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Portions of Harbor Island were developed by creating land with the use of unconsolidated fill, beneficial use of 
historical ash fill, and municipal solid waste.  Specifically, borings consist of a mixture of unconsolidated fine sand 
fill with intervals of silt and sand, historical ash fill, and municipal solid waste within the first 20 feet below ground 
surface (bgs).  The fine sand fill was underlain by silt and clay to the bottom of each boring.  The silt and clay 
represent the confining unit beneath the CCR units. 

Groundwater was encountered between 5 and 15 feet bgs within the unconsolidated fill material, which consists of 
fine sand, ash, and municipal solid waste, located above the silt and clay unit.  As described in the Groundwater 
Monitoring System Certification, (ERM, 2017b), 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.  Golder conducted site 
aquifer performance testing in September of 2021.  The results of the aquifer performance testing provide 
additional data for updating the hydraulic conductivity.  The recently calculated hydraulic conductivity for the areas 
west of the wetland is an average range of 0.19 ft per day to 242 ft per day.  This wide range of variability is the 
result of the varying fill materials that form Harbor Island.  In addition, a calculated hydraulic conductivity for the 
piezometers located on the eastern side of the wetland is an average 8.34 feet per day.  A field summary report 
including the aquifer performance testing will be submitted under separate cover and is forth coming. 

1.3 Groundwater Monitoring Well Network 
Pursuant to 40 CFR § 257.91 as well as the Part 115 amendment, GHBLP installed a groundwater monitoring 
system within the uppermost aquifer for the CCR Units: (1) inactive 1/2 Impoundment and (2) former 3A/B 
Impoundments.  The original Groundwater Monitoring System Certification by ERM, dated November 2017, was 
developed for the former 3A/B Impoundments, which consisted of 4 monitoring wells (1 upgradient and 3 
downgradient monitoring wells).  It was later determined that in accordance with 40 CFR § 257.90(a), inactive 1/2 
Impoundment is subject to the groundwater monitoring and corrective action requirements listed under 40 CFR § 
257.90 through § 257.98 and four additional monitoring wells were installed.  Initially, a multi-unit monitoring 
system was considered for monitoring the Site.  Since the construction of the inactive 1/2 Impoundment and 
former 3A/B Impoundments are different, and because closure of the CCR Units would be implemented following 
a separate schedule and design, it was determined at the time that a multi-unit monitoring system was not 
appropriate for the Site.  Therefore, two groundwater monitoring networks are installed to monitor groundwater 
passing the CCR unit boundary of the inactive and former ash impoundments within the uppermost aquifer.  Wells 
are located to serve as upgradient, background, and downgradient wells based on groundwater flow direction as 
determined by the groundwater contour maps (Figures 3-9, Groundwater Contour Map). 

GHBLP, EPA, and EGLE discussed the boundary for the inactive 1/2 Impoundment on January 14, 2021.  During 
that discussion, a revised boundary of the inactive 1/2 Impoundment was agreed upon that includes an area of 
sluiced ash disposal further east than the area identified in the October 14, 2019 CCR Impoundment Ash 
Delineation Report (Golder 2019a).  The former northern NPDES outlet channel from the inactive 1/2 
Impoundment was also agreed to be evaluated for potential inclusion of the revised boundary (Figure 3).  As a 
result of this revised boundary established in 2021 and the hydrogeologic complexities at the Site, further 
evaluation of the monitoring well networks for both inactive 1/2 Impoundment and former 3A/B impoundments is 
ongoing.  Specifically, piezometers and stilling wells were recently installed and a Field Summary Report with a 
summary of the data collected in accordance with the Work Plan – Piezometer Installation and Additional Data 
Collection (Golder, 2021) is forth coming.  As such, statistical analysis results may change significantly based on 
a revised groundwater monitoring well network.  
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2.0 GROUNDWATER MONITORING ACTIVITIES 
In accordance with 40 CFR § 257.90(e) and the Part 115 amendment, the following describes monitoring-related 
activities performed during the preceding year and discusses any change in status of the monitoring program.  
Groundwater sampling was performed in accordance with 40 CFR § 257.93 and the Part 115 amendment.  
Samples were collected from each well in the current certified monitoring system.  The location of each of these 
monitoring wells is shown on Figure 2.   

Groundwater sampling events were conducted in January, April, July, and October 2021.  Results of sampling 
activities conducted in 2021 are presented in Appendix A, Analytical Results and Field Sampling Forms. 

2.1 Monitoring Well Installation and Maintenance 
In accordance with 40 CFR § 257.91, a groundwater monitoring system was installed that (1) consists of a 
sufficient number of wells based on the original delineation as well as updated as site conditions change and the 
delineation of the impoundments change, (2) installed at appropriate locations and depths to yield groundwater 
samples from the uppermost aquifer, and (3) meets the performance standards of 40 CFR § 257.91(a).  In 
summary, monitoring well-related activities included the following:  

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

 Additional Piezometer Installation and Additional Data Collection following an EPA/EGLE approved workplan 
(Golder, 2021). 
 Installation of twenty-two (22) piezometers
 Well development of nineteen (19) of the twenty-two (22) piezometers
 Installation of three (3) stilling wells
 Completed aquifer performance testing at six (6) monitoring wells and four (4) piezometers.
 Conducted four (4) water level measurement events between (October and December 2021, one of

which was conducted during the fourth quarter sampling event, on October 25, 2021.  The other three
water level measurement events were conducted on October 1, November 23, and December 17, 2021.
The Groundwater Contour Maps for the fourth quarter monitoring water level measurement only events
are provided in Figures 6-9.

 Prepare a Field Summary Report to document the installation of the additional site piezometers and field
investigation efforts.

Following a review of the 2021 activities identified a proposed expanded groundwater monitoring network for the 
Units at GHBLP is anticipated in 2022. 

2.2 Assessment Monitoring 
Pursuant to 40 CFR § 257.94(e)(3), an assessment monitoring program has been established for the CCR units 
at the Site based on statistically significant levels originally documented in the 2017 Annual Groundwater 
Monitoring and Corrective Action Report, (Golder, 2018a). A notice of assessment monitoring was placed in the 
operation record on April 10, 2018 (Golder, 2018b). 

As per the requirements of 40 CFR § 257.95 and the Michigan Part 115 Amendment, sampling, analyses and 
statistical evaluation of assessment monitoring constituents was performed for each sampling event in 2021.  
Results of the assessment monitoring are discussed in Section 4.0 and presented in Appendix B.     
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2.3 Additional Sampling 
Surface water samples were collected at four locations: (1) SW-SG-1 (surface water sample near staff gauge 
SG-1), (2) SW-N-SG-2 (surface water sample north of staff gauge SG-2 in the channel of the Grand River north of 
the Plant), (3) SW-SE-MW-7 (surface water sample southeast of monitoring well MW-7), and (4) SW-NE-MW-10 
(surface water sample northeast of monitoring well MW-10).  Samples were collected in January, April, July, and 
October 2021. 

Samples were also collected from within the inactive impoundments at two locations: (1) Unit 1/2 SG-3 (sample 
collected from within the boundary of the inactive 1/2 Impoundment near staff gauge SG-3) and (2) Unit 1/2 MW-5 
(sample collected from within the boundary of the inactive 1/2 Impoundment near monitoring well MW-5).  
Samples were collected in January, April, July, and October 2021. 

Additionally, site monitoring wells, impoundment water, and surface water samples were sampled for a subset of 
cations/anions to aid in geochemical evaluation of site groundwater.  Results of these analyses are provided in 
Appendix A.   

3.0 SAMPLE METHODOLOGY & ANALYSIS 
Sampling events completed during 2021 for the CCR units at the Site represent both detection monitoring and 
assessment monitoring.  The following sections discuss each of the sampling event conducted during 2021.    

3.1 Groundwater Level Measurement 
Prior to each sampling event, groundwater elevations were recorded from each well and staff gauge.  
Groundwater elevations are summarized in Table 2, 2021 Groundwater Elevation Summary.  The elevation data 
were used to develop quarterly groundwater contour maps as well as three additional water level gauging events 
between October and December 2021 (Figures 3-9, Groundwater Contour Maps). 

The additional water level gauging that has occurred over the past year has provided additional information 
regarding the potentiometric surface at the Site.  Groundwater flow across the island is influenced by the elevation 
of the Grand River and the south channel.  Localized flow is radially inward when river levels are high and radially 
outward when river levels are low.  Localized flow direction and gradients across the Site property are also 
influenced by precipitation and surface infiltration, particularly in wetland areas.  The fill material that has 
historically been placed on the island is variable across the site in both thickness and permeability resulting in 
variably infiltration rates from precipitation also affecting groundwater flow.  As a result, because the inactive 1/2 
Impoundment is in direct connection with the groundwater, it will have a faster infiltration rate than other areas of 
the island causing a mounding effect.  In the area surrounding the inactive 1/2 Impoundment, the groundwater 
flow direction shifts from a radial outward to radial inward depending on precipitation.  Overall, the regional 
general direction of groundwater flow across the Harbor Island is west to southwest towards Lake Michigan. 

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 as provided in the Groundwater Monitoring System 
Certification (ERM, 2017a).  Based on the information provided by ERM, hydraulic conductivity ranges from 27 to 
53 feet per day with an assumed effective porosity of 30 percent. As described above, the recently calculated 
hydraulic conductivity for the “filled areas” of the Site is an average range of 0.19 ft per day to 242 ft per day and 
is highly dependent on the fill materials at each location.  This wide range of variability is the result of the varying 
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fill materials that form Harbor Island.  In addition, a calculated hydraulic conductivity for the piezometers located 
on the eastern side of the wetland is an average 8.34 feet per day.   

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

Specifically, 
V = Groundwater flow velocity   
K = Average Permeability of the aquifer 
i = Horizontal hydraulic gradient   
Ne = Effective porosity 

Using this equation, groundwater flow velocities are calculated for the site along the groundwater flow path of 
three well pairs (MW-01R/MW-03, MW-01R/PZ-13, and MW-01R/PZ-18).  Groundwater flow velocity at the site 
ranges from 0.3 to 1,200 feet per year around the mounding observed around the substation.  In addition, 
groundwater flow velocities were calculated along the groundwater flow path of three well pairs (PZ-12/PZ-27, PZ-
27/PZ-25, and PZ-27/PZ-26) on the eastside of the wetland.  Groundwater flow velocity at the site ranges from 
0.01 to 7 feet per year on the eastside of the wetland.  The calculated flow velocities are best estimates based on 
field data and default data for soils, and therefore, these velocities should not be taken as absolute values, but 
rather as estimated values that may vary with future data collected at the site.  The field summary report will 
include the detailed aquifer performance testing.  An updated Hydrogeologic Monitoring Plan (HMP) and 
Groundwater Monitoring System Certification will be submitted following the review of the background 
groundwater quality data. 

3.3 Groundwater Sampling 
Groundwater samples were collected in accordance with 40 CFR § 257.93(a) and the Part 115 amendment.  
Monitoring wells were purged and sampled using a peristaltic pump following low-flow sampling procedures.  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 stabilization.  Groundwater samples were 
collected when the following general stabilization criteria were met:   

 0.2 standard units for pH 
 5% for specific conductance 
 0.2 milligrams per liter (mg/L) or 10% for DO > 0.5 mg/L (whichever is greater) 
 Turbidity measurements less than 5 Nephelometric Turbidity Units (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 each monitoring event included both detection and assessment monitoring 
constituents pursuant to 40 CFR § 257.90 through 257.98 and Michigan Part 115 amendment.  Analytical 
methods used for groundwater sample analysis are listed on the analytical laboratory reports included in Appendix 
A.  

en
iKV ∗=
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Laboratory analyses were performed by Trace Laboratories, Inc. (Trace) in Muskegon, Michigan with the radium 
laboratory analysis subcontracted to Eurofins, Eaton Analytical (Eurofins) in South Bend, Indiana.  Groundwater 
data and chain of custody records for the monitoring events are presented in Appendix A. 

3.5 Quality Assurance and Quality Control 
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.  Following completion of the data review and validation, 
the data are acceptable for statistical analysis.     

4.0 STATISTICAL ANALYSES 
Statistical analysis of detection and assessment monitoring constituents was performed on samples collected 
from the certified groundwater monitoring network pursuant to 40 CFR § 257.93 and the Michigan Part 115 
Amendment and following the appropriate certified statistical methodology.  The statistical methodology used for 
the Site was developed in accordance with 40 CFR § 257.93(f) using methods presented in Statistical Analysis of 
Groundwater Data at RCRA Facilities, Unified Guidance, March 2009, EPA 530/R-09-007 (USEPA, 2009).       

4.1 Statistical Methodology 
The SanitasTM groundwater statistical software (Sanitas, 2014) was used to perform the statistical analyses on 
detection and assessment monitoring constituents in 2021.  SanitasTM is a decision support software package that 
incorporates the statistical tests required of Subtitle C and D facilities by USEPA regulations.  Although 
assessment monitoring has been implemented, statistical evaluation of detection monitoring constituents is 
performed to determine if constituents have returned to background conditions.  Analysis of assessment 
monitoring constituents is performed to determine if the site requires corrective measures. 

4.1.1 Detection Monitoring Constituents 
Groundwater quality data was evaluated through use of interwell prediction limits for detection monitoring 
constituents. Using these methods, upgradient well data was pooled to establish a background statistical limit.  
Data are compared to the statistical limit to determine whether any concentrations exceed background levels. The 
selected statistical methodology uses an optional 1-of-2 verification resample plan. When an initial statistically 
significant increase (SSI) or questionable result occurs, a second sample may be collected to verify the initial 
result or determine if the result was an outlier.  

If resampling is performed and the initial finding is not verified by resampling, the resampled value replaced the 
initial finding. When the resample confirms the initial finding, both values remain in the database and an SSI is 
declared.  The following table provides a summary of the statistical methodology used at JB Sims for routine 
detection groundwater monitoring. 

STATISTICAL METHODOLOGY SUMMARY 

Inactive 1/2 
Impoundment 

Monitoring Well 
Network 

Background Wells MW-07 (interim background location) 
Downgradient Detection 
Monitoring Wells MW-1R, MW-05, MW-06, MW-08 (pending further evaluation) 

Assessment Monitoring 
Wells 

MW-02, MW-03, MW-04, MW-09, and MW-10 (pending further 
evaluation) 
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STATISTICAL METHODOLOGY SUMMARY 

Former 3A/B 
Impoundments 
Monitoring Well 

Network 

Background Wells MW-07 (interim background location) 

Downgradient Detection 
Monitoring Wells MW-1R, MW-02, MW-03, and MW-04 (pending further evaluation) 

Assessment Monitoring 
Wells MW-09 (pending further evaluation) 

CCR Monitoring 
Constituents 

Detection Monitoring 
(PA 640 Sec. 11511a(3)(c)) Boron, Calcium, Chloride, Fluoride, Iron, pH, Sulfate, and TDS 

Assessment Monitoring 
(PA 640 Sec. 11519b(2) 
plus above listed Detection 
Monitoring) 

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

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 

Confidence Intervals Used in Assessment and Corrective Action monitoring. 

No Statistical Testing Statistical testing is not required for constituents with 100% 
non-detects. 

Verification Resample Plan 
(Optional) 

1-of-2 with minimum of 8 samples per well for interwell testing.
 Initial statistical exceedance warrants independent resampling

within 90 days. 
 If resample passes, well/constituents is not a confirmed SSI.
 If resample exceeds, well/constituents 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 methods: 

  Statistical analyses are not performed on analytes containing 100% non-detects (USEPA 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 practical 
quantitation limit (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. 

4.1.2 Assessment Monitoring Statistics  
Following the above statistical methodology, groundwater protection standards (GWPS) have been established 
for statistical comparison of assessment monitoring constituents.  Parametric tolerance limits were used to 
calculate background limits from pooled upgradient well data for assessment monitoring constituents with a target 
of 95% confidence and 95% coverage to determine the site-specific background level.  The confidence and 
coverage levels for nonparametric tolerance limits are dependent upon the number of background samples. 
These limits were used to identify the GWPS established under 40 CFR § 257.95(h).   
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As described in 40 CFR § 257.95(h)(1-3), the GWPS is:  

 The maximum contaminant level (MCL) established under 40 CFR § 141.62 and § 141.66 of this title; 

 Where an MCL has not been established, background concentration for the constituent established in 
accordance with 40 CFR § 257.91; or a rule specified limit (RSL) identified for Cobalt, Lead, Lithium, or 
Molybdenum; or 

 Applicable Michigan Part 201 Generic Cleanup Criteria and Screening Levels 

 Ground Surface Water Interface (GSI) criteria is applicable

 Drinking Water Criteria (residential and non-residential criteria) may not be an applicable criterion.  It is
Golder’s opinion that since drinking water wells will not be installed at the site nor on the Island since
there is known impacts on Harbor Island that the DWC does not apply.  Plus, the City of Grand Haven
has a city ordinance preventing drinking water wells on properties with historical impacts.  In addition,
GHBLP may file a restrictive covenant for the property if it is deemed appropriate.

 Indoor Air Criteria, Ambient Air Criteria, Direct Contact Criteria, and Soil Saturation Concentration
Screening Levels (Csat) is not applicable since GSI is more strict.

 Background level for constituents where the background concentration is higher than the MCL, RSL, or 
Michigan Part 201 screening levels. 

Following the above rule requirements, GWPS have been established for statistical comparison of assessment 
monitoring constituents.  Summary of Site-Specific Groundwater Protection Standards summarizes the 
background limit established at each monitoring well and the GWPS used for statistical comparison.  

Confidence intervals were then constructed on downgradient wells for each of the assessment monitoring 
constituents using the GWPS as discussed above. Only when the entire confidence interval is above a GWPS is 
the well/constituent pair considered to exceed its respective standard.  

Interim Site-Specific Groundwater Protection Standards 

Analyte Units [1] 

Screening Levels [2] 

Interim GWPS 
RSL MCL Michigan 

Part 201 GSI 
Interim Site-

Specific 
Background 

Part 115 Detection Monitoring Constituents (PA 640 Sec. 11511a(3)(c)) 
Boron[3] mg/L N/R N/R 7.2 16 16 
Calcium[3] mg/L N/R N/R N/R 200 200 
Chloride[3] mg/L N/R N/R 150 15 150 
Fluoride [4] mg/L N/R 4 2.67 0.2254 2.67 
pH[3] S.U. N/R N/R 6.5-9.0 5.9-8.6 6.5-9.0 
Iron[3] mg/L N/R N/R N/R 25.01 25.01 
Sulfate[3] mg/L N/R N/R 370 84.74 370 
Total Dissolved Solids[3] mg/L N/R N/R 500 867 867 
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Interim Site-Specific Groundwater Protection Standards 

Analyte Units [1] 

Screening Levels [2] 

Interim GWPS 
RSL MCL Michigan 

Part 201 GSI 
Interim Site-

Specific 
Background 

Federal CCR Rule Appendix IV Constituents and Part 115 Assessment Monitoring Constituents (PA 640 Sec. 
11519b(2) plus Detection Monitoring Constituents) 

Antimony mg/L N/R 0.006 0.13 0.0016 0.006 
Arsenic mg/L N/R 0.01 0.01 0.0048 0.01 
Barium [4] mg/L N/R 2 1.2 0.52 1.2 
Beryllium mg/L N/R 0.004 0.031 0.002 0.004 

Cadmium [4] mg/L N/R 0.005 0.0025 0.0006 0.0025 
Chromium [4] mg/L N/R 0.1 0.011 0.0028 0.01 
Cobalt mg/L 0.006 N/R 0.1 0.001 0.006 
Copper[3][5] mg/L N/R 1.3 0.020 0.0040 0.02 
Fluoride [4] mg/L N/R 4 2.67 0.2254 2.67 
Lead  mg/L 0.015 N/R 0.014 0.0029 0.014 
Lithium mg/L 0.04 N/R 0.44 0.059 0.059 
Mercury mg/L N/R 0.002 0.0000013 0.00014 0.00014 
Molybdenum mg/L 0.1 N/R 3.2 0.007 0.1 
Nickel[3][5] mg/L N/R N/R 0.11 0.0022 0.11 
Radium (226 + 228) pCi/L N/R 5 N/R 2.12 5 
Selenium[4] mg/L N/R 0.05 0.005 0.002 0.005 
Silver[3][5] mg/L N/R 0.1 0.00006 0.001 0.001 
Thallium mg/L N/R 0.002 0.0037 0.001 0.002 
Vanadium[3] mg/L N/R N/R 0.027 0.00089 0.027 
Zinc[3][5] mg/L N/R 5.0 0.27 0.021 0.27 

Notes:  
[1] – Units for each constituent: mg/L = milligram per liter, S.U. = standard units, pCi/L = picocuries per liter
[2] – N/R = no reported screening level. 
[3] – State of Michigan only, not part of the Federal CCR Rule. 
[4] – State of Michigan criteria is more strict than the applicable criteria for the Federal CCR Rule. 
[5] – insufficient number of observations available for calculating site specific background using interwell tolerance limits, therefore interwell prediction limits is 
used.

Using the calculated GWPS as identified above, confidence intervals were then constructed on downgradient 
wells for each of the detection and assessment monitoring constituents. Only when the entire confidence interval 
is above a GWPS is the well/constituent pair considered to exceed its respective standard and a statistically 
significant level (SSL) is declared.  

4.2 Statistical Analysis Results 
Analytical data from the four (4) monitoring events conducted in January, April, July, and October 2021 were 
statistically analyzed in accordance with the Statistical Analysis Plan (Golder, 2017).   
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Based on review of the detection monitoring statistical analysis presented in Appendix B, detection monitoring 
constituents have not returned to background levels and therefore assessment monitoring should continue 
pursuant to 40 CFR § 257.95(f). 

4.2.1 2021 Statistical Analyses 
Analytical data from the 2021 monitoring events at the Site have been statistically analyzed in accordance with 
the site's certified statistical analysis methods.   

Review of the Sanitas™ results indicates that the following verified SSIs were identified in 2021:   

Inter-Well Prediction Limit Statistically Significant Increase Summary 

Detection Monitoring 
Constituents Inactive 1/2 Impoundment Network 

Boron MW-1R 

Calcium MW-1R, MW-5, and MW-6 (April and July only) 

Chloride MW-1R, MW-5, MW-6, MW-8 

Fluoride MW-1R, MW-5 (January and April only), MW-6 (January and April only), MW-8 (January only) 

Iron MW-5 (January and April only) and MW-8 (January, April, and July only) 

pH MW-1R (July only) 

Sulfate MW-1R and MW-5 

Total Dissolved Solids MW-1R, MW-5, and MW-6 

Detection Monitoring 
Constituents Former 3A/B Impoundments Network 

Boron MW-1R and MW-2 

Calcium MW-1R, MW-2 (April and July only), MW-3, MW-4 

Chloride MW-1R, MW-2, MW-3, and MW-4 

Fluoride MW-1R, MW-2, MW-3 (January and April only), and MW-4 (January and April Only) 

Iron MW-2 (July only) and MW-3 (January only) 

pH MW-1R (July only) 

Sulfate MW-1R, MW-3 (January, April and July only), and MW-4 

Total Dissolved Solids MW-1R, MW-2, MW-3, and MW-4 (January, April, and October only) 

Pursuant to 40 CFR § 257.94(e), following determination of an SSI, the Site has implemented assessment 
monitoring per 40 CFR § 257.95.   

Review of the Sanitas™ results indicates that the following SSLs were identified in 2021: 
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Statistically Significant Levels (SSLs) for the Inactive 1/2 Impoundment and the Former 3A/B Impoundments 

Assessment Monitoring 
Constituents CCR Federal Rule and State of Michigan PA 640 Sec. 11519b(2) 

Arsenic MW-5 

Chromium MW-2 (January and April only) 

Cobalt MW-1R (April and July only) 

Fluoride MW-1R, MW-2, and MW-10 

Lithium MW-1R, MW-2, MW-5, MW-6, MW-9, and MW-10 

Assessment Monitoring 
Constituents State of Michigan PA 640 Sec. 11519b(2) only 

Boron MW-1R, MW-2, and MW-10 

Calcium MW-3, MW-4, MW-5, and MW-9 

Chloride MW-1R, MW-3, MW-4, and MW-10 

Sulfate MW-1R, MW-3, and MW-4 

Total Dissolved Solids MW-1R, MW-2, MW-3, MW-4, MW-5 (July and October), MW-6 (April, July, and October),  
and MW-10  

Pursuant to 40 CFR § 257.95(g)(3), following determination of an SSL, the Site implemented an assessment of 
corrective measures on February 8, 2019 (Golder, 2019b) per 40 CFR § 257.96. 

5.0 MONITORING PROGRAM STATUS 
In accordance with 40 CFR § 257.94(e), the Site continued detection and assessment monitoring in 2021.   

Inactive 1/2 Impoundment 
SSIs for Appendix III constituents continue to be identified.  SSLs of assessment monitoring constituents were 
identified in the inactive 1/2 Impoundment groundwater monitoring network; specifically, at monitoring wells MW-
1R, MW-5, MW-6, and MW-10.  In accordance with 40 CFR § 257.95(g)(3), the Site has implemented an 
assessment of corrective measures for the groundwater monitoring network for inactive 1/2 Impoundment to 
further evaluate the identified constituents of concern.   

Former 3A/B Impoundments 
SSIs for Appendix III constituents continue to be identified.  SSLs of assessment monitoring constituents were 
identified in the former 3A/B Impoundments groundwater monitoring network; specifically, at monitoring wells 
MW-1R, MW-2, MW-3, MW-4, and MW-9.  In accordance with 40 CFR § 257.95(g)(3) and Michigan 640 § 
11519b(2), the site has prepared an alternate source demonstration (Golder, 2020a) for the groundwater impacts 
observed in groundwater monitoring wells in the former 3A/B Impoundments’ groundwater monitoring network.  
However, EGLE has not approved the ASD, stating that since the groundwater impacts cannot be differentiated 
between potential impacts from the former 3A/B Impoundments and the historical ash fill and comingled waste 
with 100 percent certainty.  In response, GHBLP is continuing to refine the groundwater flow across the site in 
effort to present an alternate groundwater monitoring network to EGLE/EPA for consideration and approval before 
moving forward with an evaluation of corrective measures alternatives.   
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6.0 CONCLUSIONS AND FUTURE ACTIONS 
GHBLP is working with EPA and EGLE to further evaluate the groundwater monitoring well network for the 
inactive 1/2 Impoundment based on the recent revisions to the boundary for the inactive 1/2 Impoundment.  This 
report 2021 Annual Groundwater Monitoring and Corrective Action Report, JB Sims Generating Station has been 
prepared to fulfill the requirements of USEPA CCR rule 40 CFR 257 Subpart D. 

Statistical evaluations of the groundwater monitoring data for the inactive 1/2 Impoundment and former 3 A/B 
Impoundments identified SSIs of detection monitoring constituents above prediction limits and SSLs of 
assessment monitoring constituents above the GWPS.  Following guidelines presented in 40 CFR § 257.96, the 
Site has initiated an assessment of corrective measures for the groundwater monitoring networks.  The objectives 
of the ACM will be to evaluate appropriate corrective actions to address the SSLs noted above the GWPS.   

The most recent detection and assessment monitoring event was conducted in January 2022.  The detection 
monitoring well network is currently being re-evaluated, alternate background monitoring wells are being 
considered, and statistical results are expected to change.  As stated previously, a field summary report with a 
summary of the data collected in accordance with the Work Plan – Piezometer Installation and Additional Data 
Collection (Golder, 2021).  GHBLP anticipates submitting a proposed expanded groundwater monitoring network 
in 2022. 
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January 2022 TABLE 1.
MONITORING WELL NETWORK SUMMARY

Grand Haven Board of Light and Power
JB Sims Generating Station

21461064

Inactive 1/2 
Impoundment

Former 3 A/B 
Impoundments Northing Easting

MW-01R Detection Detection 578101.30 12624432.00 5/1/2020 585.73 588.45 10.00 5-10
MW-02 Assessment Detection 578241.91 12624222.64 1/18/2017 592.67 595.64 23.37 15-20
MW-03 Assessment Detection 578125.03 12624180.40 1/18/2017 590.42 593.08 20.34 12-17
MW-04 Assessment Detection 578003.96 12624165.24 1/18/2017 588.66 591.49 18.00 10-15
MW-05 Detection Piezometer 577970.06 12624634.16 5/22/2018 585.31 587.67 11.50 4-9
MW-06 Detection Piezometer 578229.40 12624525.24 5/22/2018 588.22 590.40 16.55 9-14
MW-07 Detection Detection/Background 577585.75 12625513.56 5/22/2018 583.65 586.49 18.80 11-16
MW-08 Detection Piezometer 578261.14 12625341.26 5/22/2018 582.74 585.40 11.85 4-9
MW-09 Assessment Assessment 578241.35 12624185.62 8/12/2019 586.80 589.65 12.00 7-12
MW-10 Assessment Piezometer 578367.40 12624470.20 8/12/2019 583.71 586.73 10.00 5-10

PZ-11 578236.87 12624377.19 8/19/2021 592.46 595.27 15 (40) 10-15
PZ-12 577987.57 12624312.28 8/17/2021 584.94 588.03 8 (40) 3-8
PZ-13 577623.94 12624190.94 8/17/2021 583.23 586.08 9 (34) 4-9
PZ-14 577191.85 12624160.04 8/16/2021 583.46 586.39 8 (35) 3-8
PZ-15 577062.51 12624730.23 8/25/2021 589.32 592.38 20 (40) 15-20
PZ-16 577273.65 12625194.83 8/25/2021 582.18 584.87 8 (35) 3-8
PZ-17 577652.81 12624744.16 8/17/2021 584.03 587.02 8 (40) 3-8
PZ-18 577919.12 12624742.18 8/18/2021 584.12 587.22 8 (34) 3-8
PZ-19 577938.05 12624957.16 8/20/2021 583.06 585.86 8 (25) 3-8
PZ-20 577722.50 12625131.40 8/18/2021 582.43 585.74 8 (34) 3-8
PZ-21 577941.39 12625280.33 8/30/2021 NA 583.32 9 (30) 4-9 Located in standing water
PZ-22 578056.88 12625387.96 8/31/2021 NA 583.42 9 (22) 4-9 Located in standing water

Site-wide Water Levels
Site-wide Water Levels

Site-wide Water Levels
Site-wide Water Levels
Site-wide Water Levels
Site-wide Water Levels
Site-wide Water Levels

Site-wide Water Levels
Site-wide Water Levels
Site-wide Water Levels
Site-wide Water Levels
Site-wide Water Levels

Piezometers

Location 
Identification

Current Groundwater Monitoring 
Networks Coordinates

Date 
Installed

Ground 
Surface 

Elevation
(feet MSL)

Top of 
Casing 
(Staff 

Gauge) 
Elevation
(feet MSL)

Total 
Well 

Depth 
(Total 
Boring 
Depth) 

Screen 
Interval 

(ft)
Comments

Monitoring Wells

TB-GHBLP 2021 Annual.xlsx



January 2022 TABLE 1.
MONITORING WELL NETWORK SUMMARY

Grand Haven Board of Light and Power
JB Sims Generating Station

21461064

Inactive 1/2 
Impoundment

Former 3 A/B 
Impoundments Northing Easting

Location 
Identification

Current Groundwater Monitoring 
Networks Coordinates

Date 
Installed

Ground 
Surface 

Elevation
(feet MSL)

Top of 
Casing 
(Staff 

Gauge) 
Elevation
(feet MSL)

Total 
Well 

Depth 
(Total 
Boring 
Depth) 

Screen 
Interval 

(ft)
Comments

PZ-23 577627.71 12625841.35 8/25/2021 584.39 587.21 9 (25) 4-9
PZ-24 577884.70 12625979.33 8/24/2021 583.92 587.34 9 (30) 4-9
PZ-25 577703.65 12626240.18 8/24/2021 583.46 586.37 8 (30) 3-8
PZ-26 578114.39 12626145.22 8/23/2021 583.81 586.27 8 (30) 3-8
PZ-27 578303.89 12626551.81 8/23/2021 581.87 585.09 8 (40) 3-8
PZ-28 578314.93 12625722.71 8/23/2021 585.11 588.07 9 (29.5) 4-9
PZ-29 578138.08 12625241.56 8/30/2021 NA 583.49 9 (35) 4-9 Located in standing water
PZ-30 578196.17 12624990.23 8/19/2021 583.02 585.80 8 (34) 3-8
PZ-31 578307.16 12624752.70 9/1/2021 582.56 585.85 8 (27) 3-8
PZ-32 578348.32 12624980.14 8/30/2021 583.08 586.26 8 (40) 3-8

SG-01 578234.49 12624159.06 8/12/2019 NA 585.10 NA NA Located in standing water
SG-02 578287.85 12624784.61 8/12/2019 NA 583.43 NA NA Located in standing water
SG-03 578201.99 12624858.11 8/12/2019 NA 584.37 NA NA Located in standing water

SG-04R 577966.13 12624647.67 6/9/2020 NA 585.04 NA NA Located in standing water
SG-05 577717.81 12624888.51 8/12/2019 NA 584.83 NA NA Damaged in 2021
SG-06 578227.56 12625365.56 8/12/2019 NA 584.88 NA NA Damaged in 2021

STW-1 578433.87 12625522.16 9/3/2021 NA 583.03 NA NA Located in standing water
STW-2 577340.30 12625423.18 9/2/2021 NA 583.47 NA NA Located in standing water
STW-3 577771.11 12624083.74 9/3/2021 NA 591.17 NA NA Located in standing water

Notes:
MSL = mean sea level.

Stilling Wells
Site-wide Water Levels
Site-wide Water Levels
Site-wide Water Levels

NA = Not available

Site-wide Water Levels
Site-wide Water Levels
Site-wide Water Levels
Site-wide Water Levels
Site-wide Water Levels

Site-wide Water Levels
Site-wide Water Levels
Site-wide Water Levels

Staff Gauges
Site-wide Water Levels

Site-wide Water Levels
Site-wide Water Levels
Site-wide Water Levels
Site-wide Water Levels
Site-wide Water Levels

Piezometers - continued
Site-wide Water Levels
Site-wide Water Levels

TB-GHBLP 2021 Annual.xlsx



January 2022 TABLE 2.
 Summary of Groundwater Elevations - 2021

Grand Haven Board of Light and Power - JB Sims Generating Station
Grand Haven, Michigan
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Page 1 of 2
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10
/2

5/
20

21

11
/2

3/
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21

12
/1

7/
20

21

MW-01R 588.45 582.62 582.02 582.29 582.24 582.01 582.30 582.35
MW-02 595.64 580.17 581.02 581.33 582.50 581.60 581.73 580.13
MW-03 593.08 581.53 581.08 580.41 582.67 582.31 582.52 581.87
MW-04 591.49 581.59 580.21 581.48 582.58 582.32 582.51 581.98
MW-05 587.67 582.30 581.70 582.00 582.24 582.16 582.44 582.46
MW-06 590.40 582.23 581.91 581.90 582.24 582.13 582.28 582.25
MW-07 586.49 581.54 581.07 581.54 582.76 582.37 582.60 582.00
MW-08 585.40 581.57 581.10 582.03 582.76 582.37 582.46 581.95
MW-09 589.65 581.58 581.16 581.38 583.04 582.27 582.56 581.29
MW-10 586.73 581.06 580.08 581.45 582.54 582.32 582.60 582.12

PZ-11 595.27 581.27 NM 581.27 581.52
PZ-12 588.03 581.20 NM 581.18 581.75
PZ-13 586.08 581.12 581.48 580.43 580.63
PZ-14 586.39 581.07 581.69 580.75 580.99
PZ-15 592.38 581.23 581.54 580.62 580.80
PZ-16 584.87 581.01 581.20 580.23 580.39
PZ-17 587.02 581.17 581.60 580.86 581.02
PZ-18 587.22 581.07 581.60 580.71 580.81
PZ-19 585.86 581.08 581.33 580.50 580.63
PZ-20 585.74 580.96 581.21 580.44 580.43
PZ-21 583.32 581.14 NM NM 580.47
PZ-22 583.42 581.07 NM NM 580.52
PZ-23 587.21 580.71 581.45 580.53 580.73
PZ-24 587.34 580.73 581.21 580.70 581.03
PZ-25 586.37 581.11 581.37 580.39 580.47
PZ-26 586.27 580.75 581.67 580.80 581.13
PZ-27 585.09 580.69 581.85 580.57 581.10
PZ-28 588.07 581.12 581.37 580.29 580.39
PZ-29 583.49 581.25 NM 580.41 580.66
PZ-30 585.80 580.78 NM 580.52 580.85
PZ-31 585.85 581.04 581.75 581.16 581.19
PZ-32 586.26 581.01 581.31 580.67 580.81

Not Yet Installed
Not Yet Installed
Not Yet Installed
Not Yet Installed

Not Yet Installed
Not Yet Installed
Not Yet Installed
Not Yet Installed
Not Yet Installed

Piezometers
Not Yet Installed
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Not Yet Installed
Not Yet Installed
Not Yet Installed
Not Yet Installed
Not Yet Installed
Not Yet Installed
Not Yet Installed
Not Yet Installed
Not Yet Installed
Not Yet Installed
Not Yet Installed
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Elevation1
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 Summary of Groundwater Elevations - 2021

Grand Haven Board of Light and Power - JB Sims Generating Station
Grand Haven, Michigan
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2021 Groundwater Elevations

Well ID
Top of 
Casing 

Elevation1

SG-01 585.10 NM NM 582.62 NM NM NM NM
SG-02 583.43 NM 582.11 582.19 581.99 NM 581.93 581.75
SG-03 584.37 NM 581.85 582.95 NM NM 581.65 581.57

SG-04R 585.04 NM NM NM 581.66 NM 581.56 581.48
SG-05 584.83 NM 581.70 NM NM NM NM NM
SG-06 584.88 NM NM 581.58 NM NM NM NM

STW-1 583.03 581.15 NM 580.20 580.53
STW-2 583.47 581.06 NM 580.12 580.17
STW-3 591.17 581.07 NM 580.24 580.29

Notes: 
1 - Elevations based on Driesenga & Associates, Inc. Monitoring Well Survey, Dated 8-28-2019 and 6-17-2020.
2 - Sampling events conducted by Trace Laboratories, Inc. (Trace)

Not Yet Installed
Not Yet Installed

Not Yet Installed
Stilling Wells

Staff Gauges

TB-GHBLP 2021 Annual.xlsx
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February 12, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist

Grand Haven Board of Light and Power-Monthly MWs

Fax: (616) 842-3511

Phone: 616-607-1292

Monitoring Wells Sampling - 1/25/21Client Project

21A0660Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

For clients that require NELAP Accreditation, Trace certifies that these test results meet all requirements 

of the NELAP Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAP at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 1 of 56Report ID: 21A0660 TRACE_QC FINAL 02 12 21 1037



SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21A0660-01 MW-1R Ground Water 01/25/21 09:10 01/25/21 15:47eb

21A0660-02 MW-2 Ground Water 01/25/21 09:40 01/25/21 15:47eb

21A0660-03 MW-3 Ground Water 01/25/21 10:25 01/25/21 15:47eb

21A0660-04 MW-4 Ground Water 01/25/21 11:10 01/25/21 15:47eb

21A0660-05 MW-5 Ground Water 01/25/21 07:50 01/25/21 15:47eb

21A0660-06 MW-6 Ground Water 01/25/21 08:35 01/25/21 15:47eb

21A0660-07 MW-7 Ground Water 01/25/21 07:20 01/25/21 15:47eb

21A0660-08 MW-8 Ground Water 01/25/21 13:50 01/25/21 15:47eb

21A0660-09 MW-9 Ground Water 01/25/21 12:55 01/25/21 15:47eb

21A0660-10 MW-10 Ground Water 01/25/21 12:10 01/25/21 15:47eb

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 2 of 56Report ID: 21A0660 TRACE_QC FINAL 02 12 21 1037



AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the laboratory is not accredited by NELAP for this compound

NA Indicates that the compound is not available.

NOTE:  Samples for volatiles that have been extracted with a water miscible solvent were corrected for the 

       total volume of the solvent/water mixture.

Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID: 21A0660-01

Analysis: EPA 6020B

Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Cadmium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Silver Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21A0660-02

Analysis: EPA 6020B

Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 3 of 56Report ID: 21A0660 TRACE_QC FINAL 02 12 21 1037



pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21A0660-03

Analysis: EPA 6020B

Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Cadmium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Molybdenum Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Silver Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21A0660-04

Analysis: EPA 6020B

Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21A0660-05

Analysis: EPA 6020B

Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21A0660-06

Analysis: EPA 6020B

Silver Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21A0660-07

Analysis: EPA 6020B

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21A0660-08

Analysis: EPA 6020B

Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21A0660-09

Analysis: EPA 6020B

Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21A0660-10

Analysis: EPA 6020B

Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 5 of 56Report ID: 21A0660 TRACE_QC FINAL 02 12 21 1037



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-01

Sample ID: MW-1R Date Received: 01/25/21 15:47

Date Collected: 01/25/21 09:10Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T106718

Mercury mg/L<0.00020 0.00020 1 01/27/21 01/28/21dlo rl N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T106757

Mercury ng/L9.4 0.50 1 02/01/21 02/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T106789

Beryllium mg/L<0.0020 0.0020 1 01/28/21 02/05/21dlo rl

Boron mg/L110 0.50 10 01/28/21 02/05/21dlo rl

Calcium mg/L370 5.0 10 01/28/21 02/05/21dlo rl

Iron mg/L3.7 0.20 1 01/28/21 02/05/21dlo rl

Lithium mg/L2.4 0.010 1 01/28/21 02/05/21dlo rl N

Magnesium mg/L150 2.0 10 01/28/21 02/05/21dlo rl

Potassium mg/L66 10 10 01/28/21 02/05/21dlo rl

Sodium mg/L390 5.0 10 01/28/21 02/05/21dlo rl N

Zinc mg/L<0.020 0.020 1 01/28/21 02/05/21dlo rl

Analysis Method: EPA 6020B

Batch:  T106789

Antimony mg/L<0.0015 0.0015 5 01/28/21 02/01/21dlo dc 402.5

Arsenic mg/L0.0032 0.0010 1 01/28/21 02/02/21dlo dc

Barium mg/L0.22 0.050 5 01/28/21 02/01/21dlo dc

Cadmium mg/L<0.0050 0.0050 5 01/28/21 02/01/21dlo dc 402.5

Chromium mg/L0.0016 0.00090 1 01/28/21 02/02/21dlo dc

Cobalt mg/L0.0035 0.0016 1 01/28/21 02/02/21dlo dc

Copper mg/L<0.0050 0.0050 1 01/28/21 02/02/21dlo dc

Lead mg/L0.0072 0.010 5 01/28/21 02/01/21dlo dc 402.5, J

Manganese mg/L0.50 0.025 1 01/28/21 02/02/21dlo dc

Molybdenum mg/L0.0029 0.00040 1 01/28/21 02/02/21dlo dc N

Nickel mg/L0.0047 0.0050 1 01/28/21 02/02/21dlo dc J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-01

Sample ID: MW-1R Date Received: 01/25/21 15:47

Date Collected: 01/25/21 09:10Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L0.0011 0.0020 1 01/28/21 02/02/21dlo dc J

Silver mg/L<0.0050 0.0050 5 01/28/21 02/01/21dlo dc 402.5

Thallium mg/L<0.0050 0.0050 5 01/28/21 02/01/21dlo dc 402.5

Vanadium mg/L0.0017 0.00080 1 01/28/21 02/02/21dlo dc

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1500 8.2 10 01/28/21 02/05/21 rl N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T106745

Beryllium mg/L<0.0010 0.0010 1 01/27/21 01/27/21ckd ckd

Boron mg/L88 0.50 10 01/27/21 01/27/21ckd ckd

Calcium mg/L400 5.0 10 01/27/21 01/27/21ckd ckd

Iron mg/L3.5 0.10 1 01/27/21 01/27/21ckd ckd

Lithium mg/L1.8 0.10 10 01/27/21 01/27/21ckd ckd N

Magnesium mg/L140 2.0 10 01/27/21 01/27/21ckd ckd

Potassium mg/L57 10 10 01/27/21 01/27/21ckd ckd

Sodium mg/L330 5.0 10 01/27/21 01/27/21ckd ckd N

Zinc mg/L0.0022 0.020 1 01/27/21 01/27/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T106741

Antimony mg/L0.0012 0.0010 5 01/27/21 01/28/21ckd dc

Arsenic mg/L0.0027 0.0050 5 01/27/21 01/28/21ckd dc J

Barium mg/L0.21 0.0030 5 01/27/21 01/28/21ckd dc

Cadmium mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Chromium mg/L<0.0040 0.0040 5 01/27/21 01/28/21ckd dc

Cobalt mg/L0.00066 0.0080 5 01/27/21 01/28/21ckd dc J

Copper mg/L<0.0040 0.0040 5 01/27/21 01/28/21ckd dc

Lead mg/L0.00049 0.0020 5 01/27/21 01/28/21ckd dc J

Manganese mg/L0.59 0.0020 5 01/27/21 01/28/21ckd dc

Molybdenum mg/L0.0029 0.0020 5 01/27/21 01/28/21ckd dc N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-01

Sample ID: MW-1R Date Received: 01/25/21 15:47

Date Collected: 01/25/21 09:10Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.0021 0.0020 5 01/27/21 01/28/21ckd dc

Selenium mg/L0.0014 0.0044 5 01/27/21 01/28/21ckd dc J

Silver mg/L<0.00020 0.00020 5 01/27/21 01/28/21ckd dc

Thallium mg/L<0.00087 0.00087 5 01/27/21 01/28/21ckd dc

Vanadium mg/L0.0017 0.00080 1 01/27/21 02/02/21ckd dc

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T106685

Fluoride mg/L9.9 0.10 5 01/26/21 01/26/21ans ans

Chloride mg/L260 10 100 01/26/21 01/26/21ans ans

Sulfate as SO4 mg/L1100 60 100 01/26/21 01/26/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T106775

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L1000 50 10 01/28/21 01/28/21cm cm N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 01/28/21 01/28/21cm cm N

Analysis Method: SM 2540 C-11

Batch:  T106690

Total Dissolved Solids mg/L3000 40 4 01/26/21 01/26/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T105995

pH pH Units7.33 1 01/25/21 01/25/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-02

Sample ID: MW-2 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 09:40Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T106718

Mercury mg/L<0.00020 0.00020 1 01/27/21 01/28/21dlo rl N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T106757

Mercury ng/L3.4 0.50 1 02/01/21 02/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T106789

Beryllium mg/L<0.0020 0.0020 1 01/28/21 02/05/21dlo rl

Boron mg/L110 0.50 10 01/28/21 02/05/21dlo rl

Calcium mg/L190 5.0 10 01/28/21 02/05/21dlo rl

Iron mg/L21 0.20 1 01/28/21 02/05/21dlo rl

Lithium mg/L1.4 0.010 1 01/28/21 02/05/21dlo rl N

Magnesium mg/L58 2.0 10 01/28/21 02/05/21dlo rl

Potassium mg/L46 10 10 01/28/21 02/05/21dlo rl

Sodium mg/L290 5.0 10 01/28/21 02/05/21dlo rl N

Zinc mg/L<0.020 0.020 1 01/28/21 02/05/21dlo rl

Analysis Method: EPA 6020B

Batch:  T106789

Antimony mg/L<0.00030 0.00030 1 01/28/21 02/02/21dlo dc

Arsenic mg/L0.0089 0.0010 1 01/28/21 02/02/21dlo dc

Barium mg/L0.47 0.010 1 01/28/21 02/02/21dlo dc

Cadmium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Chromium mg/L0.027 0.00090 1 01/28/21 02/02/21dlo dc

Cobalt mg/L0.0052 0.0016 1 01/28/21 02/02/21dlo dc

Copper mg/L<0.0050 0.0050 1 01/28/21 02/02/21dlo dc

Lead mg/L0.0013 0.0020 1 01/28/21 02/02/21dlo dc J

Manganese mg/L0.53 0.025 1 01/28/21 02/02/21dlo dc

Molybdenum mg/L0.0054 0.00040 1 01/28/21 02/02/21dlo dc N

Nickel mg/L0.017 0.0050 1 01/28/21 02/02/21dlo dc

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-02

Sample ID: MW-2 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 09:40Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L0.0018 0.0020 1 01/28/21 02/02/21dlo dc J

Silver mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Thallium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Vanadium mg/L0.0027 0.00080 1 01/28/21 02/02/21dlo dc

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L720 8.2 10 01/28/21 02/05/21 rl N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T106745

Beryllium mg/L<0.0010 0.0010 1 01/27/21 01/27/21ckd ckd

Boron mg/L95 0.50 10 01/27/21 01/27/21ckd ckd

Calcium mg/L190 5.0 10 01/27/21 01/27/21ckd ckd

Iron mg/L21 1.0 10 01/27/21 01/27/21ckd ckd

Lithium mg/L1.2 0.10 10 01/27/21 01/27/21ckd ckd N

Magnesium mg/L60 2.0 10 01/27/21 01/27/21ckd ckd

Potassium mg/L43 10 10 01/27/21 01/27/21ckd ckd

Sodium mg/L250 5.0 10 01/27/21 01/27/21ckd ckd N

Zinc mg/L0.0065 0.020 1 01/27/21 01/27/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T106741

Antimony mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Arsenic mg/L0.0096 0.0050 5 01/27/21 01/28/21ckd dc

Barium mg/L0.48 0.0030 5 01/27/21 01/28/21ckd dc

Cadmium mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Chromium mg/L0.015 0.00080 1 01/27/21 01/28/21ckd dc

Cobalt mg/L0.0037 0.0016 1 01/27/21 01/28/21ckd dc

Copper mg/L0.00067 0.00080 1 01/27/21 01/28/21ckd dc J

Lead mg/L0.0013 0.0020 5 01/27/21 01/28/21ckd dc J

Manganese mg/L0.52 0.00040 1 01/27/21 01/28/21ckd dc

Molybdenum mg/L0.0057 0.0020 5 01/27/21 01/28/21ckd dc N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 10 of 56Report ID: 21A0660 TRACE_QC FINAL 02 12 21 1037



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-02

Sample ID: MW-2 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 09:40Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.016 0.00040 1 01/27/21 01/28/21ckd dc

Selenium mg/L0.0017 0.0044 5 01/27/21 01/28/21ckd dc J

Silver mg/L<0.00020 0.00020 5 01/27/21 01/28/21ckd dc

Thallium mg/L<0.00087 0.00087 5 01/27/21 01/28/21ckd dc

Vanadium mg/L0.0019 0.00080 1 01/27/21 02/02/21ckd dc

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T106685

Fluoride mg/L9.4 0.10 5 01/26/21 01/26/21ans ans

Chloride mg/L140 2.5 25 01/26/21 01/26/21ans ans

Sulfate as SO4 mg/L1.9 3.0 5 01/26/21 01/26/21ans ans J

Analysis Method: SM 2320 B-11

Batch:  T106775

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L2200 50 10 01/28/21 01/28/21cm cm N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 01/28/21 01/28/21cm cm N

Analysis Method: SM 2540 C-11

Batch:  T106860

Total Dissolved Solids mg/L1600 50 5 02/01/21 02/01/21acs acs

Analysis Method: SM 4500-H+ B-11

Batch:  T105995

pH pH Units6.91 1 01/25/21 01/25/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-03

Sample ID: MW-3 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 10:25Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T106718

Mercury mg/L<0.00020 0.00020 1 01/27/21 01/28/21dlo rl N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T106757

Mercury ng/L1.4 0.50 1 02/01/21 02/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T106789

Beryllium mg/L<0.0020 0.0020 1 01/28/21 02/05/21dlo rl

Boron mg/L4.7 0.050 1 01/28/21 02/05/21dlo rl

Calcium mg/L650 50 100 01/28/21 02/05/21dlo rl

Iron mg/L28 0.20 1 01/28/21 02/05/21dlo rl

Lithium mg/L0.061 0.010 1 01/28/21 02/05/21dlo rl N

Magnesium mg/L230 2.0 10 01/28/21 02/05/21dlo rl

Potassium mg/L12 1.0 1 01/28/21 02/05/21dlo rl

Sodium mg/L130 5.0 10 01/28/21 02/05/21dlo rl N

Zinc mg/L<0.020 0.020 1 01/28/21 02/05/21dlo rl

Analysis Method: EPA 6020B

Batch:  T106789

Antimony mg/L<0.0015 0.0015 5 01/28/21 02/01/21dlo dc 402.5

Arsenic mg/L0.0015 0.0010 1 01/28/21 02/02/21dlo dc

Barium mg/L0.23 0.050 5 01/28/21 02/01/21dlo dc

Cadmium mg/L<0.0050 0.0050 5 01/28/21 02/01/21dlo dc 402.5

Chromium mg/L0.0028 0.00090 1 01/28/21 02/02/21dlo dc

Cobalt mg/L<0.0016 0.0016 1 01/28/21 02/02/21dlo dc

Copper mg/L<0.0050 0.0050 1 01/28/21 02/02/21dlo dc

Lead mg/L<0.010 0.010 5 01/28/21 02/01/21dlo dc 402.5

Manganese mg/L5.5 0.12 5 01/28/21 02/01/21dlo dc

Molybdenum mg/L<0.0020 0.0020 5 01/28/21 02/01/21dlo dc 402.5, N

Nickel mg/L<0.0050 0.0050 1 01/28/21 02/02/21dlo dc

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-03

Sample ID: MW-3 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 10:25Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0020 0.0020 1 01/28/21 02/02/21dlo dc

Silver mg/L<0.0050 0.0050 5 01/28/21 02/01/21dlo dc 402.5

Thallium mg/L<0.0050 0.0050 5 01/28/21 02/01/21dlo dc 402.5

Vanadium mg/L0.00074 0.00080 1 01/28/21 02/02/21dlo dc J

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L2500 8.2 100 01/28/21 02/05/21 rl N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T106745

Beryllium mg/L0.00013 0.0010 1 01/27/21 01/27/21ckd ckd J

Boron mg/L5.9 0.50 10 01/27/21 01/27/21ckd ckd

Calcium mg/L630 5.0 10 01/27/21 01/27/21ckd ckd

Iron mg/L28 1.0 10 01/27/21 01/27/21ckd ckd

Lithium mg/L0.051 0.010 1 01/27/21 01/27/21ckd ckd N

Magnesium mg/L230 2.0 10 01/27/21 01/27/21ckd ckd

Potassium mg/L13 1.0 1 01/27/21 01/27/21ckd ckd

Sodium mg/L130 5.0 10 01/27/21 01/27/21ckd ckd N

Zinc mg/L0.0043 0.020 1 01/27/21 01/27/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T106741

Antimony mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Arsenic mg/L0.0027 0.0050 5 01/27/21 01/28/21ckd dc J

Barium mg/L0.25 0.0030 5 01/27/21 01/28/21ckd dc

Cadmium mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Chromium mg/L0.0027 0.0040 5 01/27/21 01/28/21ckd dc J

Cobalt mg/L<0.0080 0.0080 5 01/27/21 01/28/21ckd dc

Copper mg/L<0.0040 0.0040 5 01/27/21 01/28/21ckd dc

Lead mg/L0.00023 0.0020 5 01/27/21 01/28/21ckd dc J

Manganese mg/L5.6 0.0020 5 01/27/21 01/28/21ckd dc

Molybdenum mg/L<0.0020 0.0020 5 01/27/21 01/28/21ckd dc N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-03

Sample ID: MW-3 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 10:25Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.0022 0.0020 5 01/27/21 01/28/21ckd dc

Selenium mg/L<0.0044 0.0044 5 01/27/21 01/28/21ckd dc

Silver mg/L<0.00020 0.00020 5 01/27/21 01/28/21ckd dc

Thallium mg/L<0.00087 0.00087 5 01/27/21 01/28/21ckd dc

Vanadium mg/L0.00077 0.00080 1 01/27/21 02/02/21ckd dc J

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T106685

Fluoride mg/L1.8 0.10 5 01/26/21 01/26/21ans ans

Chloride mg/L290 10 100 01/26/21 01/26/21ans ans

Sulfate as SO4 mg/L1400 60 100 01/26/21 01/26/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T106775

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L1000 50 10 01/28/21 01/28/21cm cm N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 01/28/21 01/28/21cm cm N

Analysis Method: SM 2540 C-11

Batch:  T106860

Total Dissolved Solids mg/L3400 50 5 02/01/21 02/01/21acs acs

Analysis Method: SM 4500-H+ B-11

Batch:  T105995

pH pH Units6.76 1 01/25/21 01/25/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-04

Sample ID: MW-4 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 11:10Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T106718

Mercury mg/L<0.00020 0.00020 1 01/27/21 01/28/21dlo rl N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T106757

Mercury ng/L0.63 0.50 1 02/01/21 02/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T106789

Beryllium mg/L<0.0020 0.0020 1 01/28/21 02/05/21dlo rl

Boron mg/L3.2 0.050 1 01/28/21 02/05/21dlo rl

Calcium mg/L380 5.0 10 01/28/21 02/05/21dlo rl

Iron mg/L8.3 0.20 1 01/28/21 02/05/21dlo rl

Lithium mg/L0.032 0.010 1 01/28/21 02/05/21dlo rl N

Magnesium mg/L100 2.0 10 01/28/21 02/05/21dlo rl

Potassium mg/L23 1.0 1 01/28/21 02/05/21dlo rl

Sodium mg/L78 5.0 10 01/28/21 02/05/21dlo rl N

Zinc mg/L<0.020 0.020 1 01/28/21 02/05/21dlo rl

Analysis Method: EPA 6020B

Batch:  T106789

Antimony mg/L<0.00030 0.00030 1 01/28/21 02/02/21dlo dc

Arsenic mg/L0.0014 0.0010 1 01/28/21 02/02/21dlo dc

Barium mg/L0.096 0.010 1 01/28/21 02/02/21dlo dc

Cadmium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Chromium mg/L0.0019 0.00090 1 01/28/21 02/02/21dlo dc

Cobalt mg/L<0.0016 0.0016 1 01/28/21 02/02/21dlo dc

Copper mg/L<0.0050 0.0050 1 01/28/21 02/02/21dlo dc

Lead mg/L<0.0020 0.0020 1 01/28/21 02/02/21dlo dc

Manganese mg/L0.89 0.025 1 01/28/21 02/02/21dlo dc

Molybdenum mg/L0.0011 0.00040 1 01/28/21 02/02/21dlo dc N

Nickel mg/L0.017 0.0050 1 01/28/21 02/02/21dlo dc

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-04

Sample ID: MW-4 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 11:10Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0020 0.0020 1 01/28/21 02/02/21dlo dc

Silver mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Thallium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Vanadium mg/L0.00064 0.00080 1 01/28/21 02/02/21dlo dc J

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1400 8.2 10 01/28/21 02/05/21 rl N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T106745

Beryllium mg/L0.000060 0.0010 1 01/27/21 01/27/21ckd ckd J

Boron mg/L3.6 0.50 10 01/27/21 01/27/21ckd ckd

Calcium mg/L370 5.0 10 01/27/21 01/27/21ckd ckd

Iron mg/L6.0 0.10 1 01/27/21 01/27/21ckd ckd

Lithium mg/L0.029 0.010 1 01/27/21 01/27/21ckd ckd N

Magnesium mg/L100 2.0 10 01/27/21 01/27/21ckd ckd

Potassium mg/L24 1.0 1 01/27/21 01/27/21ckd ckd

Sodium mg/L74 5.0 10 01/27/21 01/27/21ckd ckd N

Zinc mg/L0.0017 0.020 1 01/27/21 01/27/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T106741

Antimony mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Arsenic mg/L0.0013 0.0050 5 01/27/21 01/28/21ckd dc J

Barium mg/L0.087 0.0030 5 01/27/21 01/28/21ckd dc

Cadmium mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Chromium mg/L0.0014 0.00080 1 01/27/21 01/28/21ckd dc

Cobalt mg/L0.00017 0.0016 1 01/27/21 01/28/21ckd dc J

Copper mg/L<0.00080 0.00080 1 01/27/21 01/28/21ckd dc

Lead mg/L0.00022 0.0020 5 01/27/21 01/28/21ckd dc J

Manganese mg/L0.84 0.00040 1 01/27/21 01/28/21ckd dc

Molybdenum mg/L0.00093 0.0020 5 01/27/21 01/28/21ckd dc J, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-04

Sample ID: MW-4 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 11:10Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.016 0.00040 1 01/27/21 01/28/21ckd dc

Selenium mg/L<0.0044 0.0044 5 01/27/21 01/28/21ckd dc

Silver mg/L<0.00020 0.00020 5 01/27/21 01/28/21ckd dc

Thallium mg/L<0.00087 0.00087 5 01/27/21 01/28/21ckd dc

Vanadium mg/L0.00057 0.00080 1 01/27/21 02/02/21ckd dc J

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T106685

Fluoride mg/L1.2 0.10 5 01/26/21 01/26/21ans ans

Chloride mg/L210 10 100 01/26/21 01/26/21ans ans

Sulfate as SO4 mg/L570 60 100 01/26/21 01/26/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T106775

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L740 50 10 01/28/21 01/28/21cm cm N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 01/28/21 01/28/21cm cm N

Analysis Method: SM 2540 C-11

Batch:  T106860

Total Dissolved Solids mg/L2200 50 5 02/01/21 02/01/21acs acs

Analysis Method: SM 4500-H+ B-11

Batch:  T105995

pH pH Units7.17 1 01/25/21 01/25/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-05

Sample ID: MW-5 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 07:50Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T106718

Mercury mg/L<0.00020 0.00020 1 01/27/21 01/28/21dlo rl N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T106757

Mercury ng/L<0.50 0.50 1 02/01/21 02/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T106789

Beryllium mg/L<0.0020 0.0020 1 01/28/21 02/05/21dlo rl

Boron mg/L2.7 0.050 1 01/28/21 02/05/21dlo rl

Calcium mg/L560 50 100 01/28/21 02/05/21dlo rl

Iron mg/L37 0.20 1 01/28/21 02/05/21dlo rl

Lithium mg/L0.095 0.010 1 01/28/21 02/05/21dlo rl N

Magnesium mg/L54 2.0 10 01/28/21 02/05/21dlo rl

Potassium mg/L11 1.0 1 01/28/21 02/05/21dlo rl

Sodium mg/L31 0.50 1 01/28/21 02/05/21dlo rl N

Zinc mg/L<0.020 0.020 1 01/28/21 02/05/21dlo rl

Analysis Method: EPA 6020B

Batch:  T106789

Antimony mg/L<0.00030 0.00030 1 01/28/21 02/02/21dlo dc

Arsenic mg/L0.098 0.0010 1 01/28/21 02/02/21dlo dc

Barium mg/L0.060 0.050 5 01/28/21 02/01/21dlo dc

Cadmium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Chromium mg/L<0.00090 0.00090 1 01/28/21 02/02/21dlo dc

Cobalt mg/L0.0023 0.0016 1 01/28/21 02/02/21dlo dc

Copper mg/L<0.0050 0.0050 1 01/28/21 02/02/21dlo dc

Lead mg/L<0.0020 0.0020 1 01/28/21 02/02/21dlo dc

Manganese mg/L2.6 0.12 5 01/28/21 02/01/21dlo dc

Molybdenum mg/L0.0083 0.00040 1 01/28/21 02/02/21dlo dc N

Nickel mg/L<0.0050 0.0050 1 01/28/21 02/02/21dlo dc

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-05

Sample ID: MW-5 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 07:50Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0020 0.0020 1 01/28/21 02/02/21dlo dc

Silver mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Thallium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Vanadium mg/L<0.00080 0.00080 1 01/28/21 02/02/21dlo dc

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1600 8.2 100 01/28/21 02/05/21 rl N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T106745

Beryllium mg/L<0.0010 0.0010 1 01/27/21 01/27/21ckd ckd

Boron mg/L2.7 0.50 10 01/27/21 01/27/21ckd ckd

Calcium mg/L560 5.0 10 01/27/21 01/27/21ckd ckd

Iron mg/L37 1.0 10 01/27/21 01/27/21ckd ckd

Lithium mg/L0.085 0.010 1 01/27/21 01/27/21ckd ckd N

Magnesium mg/L53 2.0 10 01/27/21 01/27/21ckd ckd

Potassium mg/L12 1.0 1 01/27/21 01/27/21ckd ckd

Sodium mg/L24 5.0 10 01/27/21 01/27/21ckd ckd N

Zinc mg/L0.0042 0.020 1 01/27/21 01/27/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T106741

Antimony mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Arsenic mg/L0.085 0.0050 5 01/27/21 01/28/21ckd dc

Barium mg/L0.066 0.0030 5 01/27/21 01/28/21ckd dc

Cadmium mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Chromium mg/L<0.0040 0.0040 5 01/27/21 01/28/21ckd dc

Cobalt mg/L0.0022 0.0080 5 01/27/21 01/28/21ckd dc J

Copper mg/L<0.0040 0.0040 5 01/27/21 01/28/21ckd dc

Lead mg/L<0.0020 0.0020 5 01/27/21 01/28/21ckd dc

Manganese mg/L2.6 0.0020 5 01/27/21 01/28/21ckd dc

Molybdenum mg/L0.0082 0.0020 5 01/27/21 01/28/21ckd dc N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-05

Sample ID: MW-5 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 07:50Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.0016 0.0020 5 01/27/21 01/28/21ckd dc J

Selenium mg/L<0.0044 0.0044 5 01/27/21 01/28/21ckd dc

Silver mg/L<0.00020 0.00020 5 01/27/21 01/28/21ckd dc

Thallium mg/L<0.00087 0.00087 5 01/27/21 01/28/21ckd dc

Vanadium mg/L0.00040 0.00080 1 01/27/21 02/02/21ckd dc J

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T106685

Fluoride mg/L3.7 0.10 5 01/26/21 01/26/21ans ans

Chloride mg/L22 0.50 5 01/26/21 01/26/21ans ans

Sulfate as SO4 mg/L1000 60 100 01/26/21 01/26/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T106775

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L670 50 10 01/28/21 01/28/21cm cm N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 01/28/21 01/28/21cm cm N

Analysis Method: SM 2540 C-11

Batch:  T106860

Total Dissolved Solids mg/L2400 50 5 02/01/21 02/01/21acs acs

Analysis Method: SM 4500-H+ B-11

Batch:  T105995

pH pH Units6.87 1 01/25/21 01/25/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-06

Sample ID: MW-6 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 08:35Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T106718

Mercury mg/L<0.00020 0.00020 1 01/27/21 01/28/21dlo rl N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T106757

Mercury ng/L33 0.50 1 02/01/21 02/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T106789

Beryllium mg/L<0.0020 0.0020 1 01/28/21 02/05/21dlo rl

Boron mg/L11 0.050 1 01/28/21 02/05/21dlo rl

Calcium mg/L170 5.0 10 01/28/21 02/05/21dlo rl

Iron mg/L17 0.20 1 01/28/21 02/05/21dlo rl

Lithium mg/L0.18 0.010 1 01/28/21 02/05/21dlo rl N

Magnesium mg/L85 2.0 10 01/28/21 02/05/21dlo rl

Potassium mg/L33 1.0 1 01/28/21 02/05/21dlo rl

Sodium mg/L69 5.0 10 01/28/21 02/05/21dlo rl N

Zinc mg/L<0.020 0.020 1 01/28/21 02/05/21dlo rl

Analysis Method: EPA 6020B

Batch:  T106789

Antimony mg/L<0.00030 0.00030 1 01/28/21 02/02/21dlo dc

Arsenic mg/L0.00092 0.0010 1 01/28/21 02/02/21dlo dc J

Barium mg/L1.4 0.010 1 01/28/21 02/02/21dlo dc

Cadmium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Chromium mg/L0.0014 0.00090 1 01/28/21 02/02/21dlo dc

Cobalt mg/L<0.0016 0.0016 1 01/28/21 02/02/21dlo dc

Copper mg/L0.0051 0.0050 1 01/28/21 02/02/21dlo dc

Lead mg/L0.0016 0.0020 1 01/28/21 02/02/21dlo dc J

Manganese mg/L0.35 0.025 1 01/28/21 02/02/21dlo dc

Molybdenum mg/L0.00061 0.00040 1 01/28/21 02/02/21dlo dc N

Nickel mg/L<0.0050 0.0050 1 01/28/21 02/02/21dlo dc

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-06

Sample ID: MW-6 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 08:35Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0020 0.0020 1 01/28/21 02/02/21dlo dc

Silver mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Thallium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Vanadium mg/L<0.00080 0.00080 1 01/28/21 02/02/21dlo dc

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L770 8.2 10 01/28/21 02/05/21 rl N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T106745

Beryllium mg/L0.000083 0.0010 1 01/27/21 01/27/21ckd ckd J

Boron mg/L9.6 0.50 10 01/27/21 01/27/21ckd ckd

Calcium mg/L210 5.0 10 01/27/21 01/27/21ckd ckd

Iron mg/L15 0.10 1 01/27/21 01/27/21ckd ckd

Lithium mg/L0.18 0.010 1 01/27/21 01/27/21ckd ckd N

Magnesium mg/L110 2.0 10 01/27/21 01/27/21ckd ckd

Potassium mg/L24 10 10 01/27/21 01/27/21ckd ckd

Sodium mg/L85 5.0 10 01/27/21 01/27/21ckd ckd N

Zinc mg/L0.0019 0.020 1 01/27/21 01/27/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T106741

Antimony mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Arsenic mg/L0.00080 0.0050 5 01/27/21 01/28/21ckd dc J

Barium mg/L1.3 0.0030 5 01/27/21 01/28/21ckd dc

Cadmium mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Chromium mg/L0.00089 0.00080 1 01/27/21 01/28/21ckd dc

Cobalt mg/L0.00027 0.0016 1 01/27/21 01/28/21ckd dc J

Copper mg/L<0.00080 0.00080 1 01/27/21 01/28/21ckd dc

Lead mg/L<0.0020 0.0020 5 01/27/21 01/28/21ckd dc

Manganese mg/L0.32 0.00040 1 01/27/21 01/28/21ckd dc

Molybdenum mg/L0.00054 0.0020 5 01/27/21 01/28/21ckd dc J, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-06

Sample ID: MW-6 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 08:35Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.0012 0.00040 1 01/27/21 01/28/21ckd dc

Selenium mg/L<0.0044 0.0044 5 01/27/21 01/28/21ckd dc

Silver mg/L<0.00020 0.00020 5 01/27/21 01/28/21ckd dc 402.5

Thallium mg/L<0.00087 0.00087 5 01/27/21 01/28/21ckd dc

Vanadium mg/L0.00037 0.00080 1 01/27/21 02/02/21ckd dc J

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T106685

Fluoride mg/L1.6 0.10 5 01/26/21 01/26/21ans ans

Chloride mg/L160 2.5 25 01/26/21 01/26/21ans ans

Sulfate as SO4 mg/L14 3.0 5 01/26/21 01/26/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T106775

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L1100 50 10 01/28/21 01/28/21cm cm N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 01/28/21 01/28/21cm cm N

Analysis Method: SM 2540 C-11

Batch:  T106690

Total Dissolved Solids mg/L1000 40 4 01/26/21 01/26/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T105995

pH pH Units7.24 1 01/25/21 01/25/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-07

Sample ID: MW-7 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 07:20Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T106718

Mercury mg/L<0.00020 0.00020 1 01/27/21 01/28/21dlo rl N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T106757

Mercury ng/L0.51 0.50 1 02/01/21 02/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T106789

Beryllium mg/L<0.0020 0.0020 1 01/28/21 02/05/21dlo rl

Boron mg/L16 0.050 1 01/28/21 02/05/21dlo rl

Calcium mg/L140 5.0 10 01/28/21 02/05/21dlo rl

Iron mg/L14 0.20 1 01/28/21 02/05/21dlo rl

Lithium mg/L<0.010 0.010 1 01/28/21 02/05/21dlo rl N

Magnesium mg/L36 0.20 1 01/28/21 02/05/21dlo rl

Potassium mg/L5.0 1.0 1 01/28/21 02/05/21dlo rl

Sodium mg/L49 5.0 10 01/28/21 02/05/21dlo rl N

Zinc mg/L<0.020 0.020 1 01/28/21 02/05/21dlo rl

Analysis Method: EPA 6020B

Batch:  T106789

Antimony mg/L<0.00030 0.00030 1 01/28/21 02/02/21dlo dc

Arsenic mg/L0.00060 0.0010 1 01/28/21 02/02/21dlo dc J

Barium mg/L0.31 0.010 1 01/28/21 02/02/21dlo dc

Cadmium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Chromium mg/L<0.00090 0.00090 1 01/28/21 02/02/21dlo dc

Cobalt mg/L0.00069 0.0016 1 01/28/21 02/02/21dlo dc J

Copper mg/L<0.0050 0.0050 1 01/28/21 02/02/21dlo dc

Lead mg/L<0.0020 0.0020 1 01/28/21 02/02/21dlo dc

Manganese mg/L1.6 0.025 1 01/28/21 02/02/21dlo dc

Molybdenum mg/L0.00016 0.00040 1 01/28/21 02/02/21dlo dc J, N

Nickel mg/L<0.0050 0.0050 1 01/28/21 02/02/21dlo dc

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-07

Sample ID: MW-7 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 07:20Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0020 0.0020 1 01/28/21 02/02/21dlo dc

Silver mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Thallium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Vanadium mg/L0.00061 0.00080 1 01/28/21 02/02/21dlo dc J

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L490 0.82 10 01/28/21 02/05/21 rl N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T106745

Beryllium mg/L<0.0010 0.0010 1 01/27/21 01/27/21ckd ckd

Boron mg/L14 0.50 10 01/27/21 01/27/21ckd ckd

Calcium mg/L130 5.0 10 01/27/21 01/27/21ckd ckd

Iron mg/L10 0.10 1 01/27/21 01/27/21ckd ckd

Lithium mg/L<0.010 0.010 1 01/27/21 01/27/21ckd ckd N

Magnesium mg/L35 2.0 10 01/27/21 01/27/21ckd ckd

Potassium mg/L5.2 1.0 1 01/27/21 01/27/21ckd ckd

Sodium mg/L47 5.0 10 01/27/21 01/27/21ckd ckd N

Zinc mg/L0.0021 0.020 1 01/27/21 01/27/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T106741

Antimony mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Arsenic mg/L0.00060 0.0010 1 01/27/21 01/28/21ckd dc J

Barium mg/L0.28 0.0030 5 01/27/21 01/28/21ckd dc

Cadmium mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Chromium mg/L<0.00080 0.00080 1 01/27/21 01/28/21ckd dc

Cobalt mg/L0.00052 0.0016 1 01/27/21 01/28/21ckd dc J

Copper mg/L<0.00080 0.00080 1 01/27/21 01/28/21ckd dc

Lead mg/L<0.0020 0.0020 5 01/27/21 01/28/21ckd dc

Manganese mg/L1.8 0.0020 5 01/27/21 01/28/21ckd dc

Molybdenum mg/L0.00012 0.00040 1 01/27/21 01/28/21ckd dc J, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-07

Sample ID: MW-7 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 07:20Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.00016 0.00040 1 01/27/21 01/28/21ckd dc J

Selenium mg/L<0.00087 0.00087 1 01/27/21 01/28/21ckd dc

Silver mg/L<0.00020 0.00020 5 01/27/21 01/28/21ckd dc

Thallium mg/L<0.00087 0.00087 5 01/27/21 01/28/21ckd dc

Vanadium mg/L0.00046 0.00080 1 01/27/21 02/02/21ckd dc J

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T106685

Fluoride mg/L0.13 0.10 5 01/26/21 01/26/21ans ans

Chloride mg/L14 0.50 5 01/26/21 01/26/21ans ans

Sulfate as SO4 mg/L26 3.0 5 01/26/21 01/26/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T106775

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L650 50 10 01/28/21 01/28/21cm cm N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 01/28/21 01/28/21cm cm N

Analysis Method: SM 2540 C-11

Batch:  T106690

Total Dissolved Solids mg/L480 40 4 01/26/21 01/26/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T105995

pH pH Units6.72 1 01/25/21 01/25/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-08

Sample ID: MW-8 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 13:50Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T106718

Mercury mg/L<0.00020 0.00020 1 01/27/21 01/28/21dlo rl N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T106757

Mercury ng/L1.8 0.50 1 02/01/21 02/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T106789

Beryllium mg/L<0.0020 0.0020 1 01/28/21 02/05/21dlo rl

Boron mg/L1.2 0.050 1 01/28/21 02/05/21dlo rl

Calcium mg/L140 5.0 10 01/28/21 02/05/21dlo rl

Iron mg/L31 0.20 1 01/28/21 02/05/21dlo rl

Lithium mg/L0.026 0.010 1 01/28/21 02/05/21dlo rl N

Magnesium mg/L23 0.20 1 01/28/21 02/05/21dlo rl

Potassium mg/L9.1 1.0 1 01/28/21 02/05/21dlo rl

Sodium mg/L26 0.50 1 01/28/21 02/05/21dlo rl N

Zinc mg/L<0.020 0.020 1 01/28/21 02/05/21dlo rl

Analysis Method: EPA 6020B

Batch:  T106789

Antimony mg/L<0.00030 0.00030 1 01/28/21 02/02/21dlo dc

Arsenic mg/L0.0044 0.0010 1 01/28/21 02/02/21dlo dc

Barium mg/L0.94 0.010 1 01/28/21 02/02/21dlo dc

Cadmium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Chromium mg/L<0.00090 0.00090 1 01/28/21 02/02/21dlo dc

Cobalt mg/L<0.0016 0.0016 1 01/28/21 02/02/21dlo dc

Copper mg/L<0.0050 0.0050 1 01/28/21 02/02/21dlo dc

Lead mg/L<0.0020 0.0020 1 01/28/21 02/02/21dlo dc

Manganese mg/L1.3 0.025 1 01/28/21 02/02/21dlo dc

Molybdenum mg/L0.0037 0.00040 1 01/28/21 02/02/21dlo dc N

Nickel mg/L<0.0050 0.0050 1 01/28/21 02/02/21dlo dc

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-08

Sample ID: MW-8 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 13:50Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0020 0.0020 1 01/28/21 02/02/21dlo dc

Silver mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Thallium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Vanadium mg/L<0.00080 0.00080 1 01/28/21 02/02/21dlo dc

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L440 0.82 10 01/28/21 02/05/21 rl N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T106745

Beryllium mg/L<0.0010 0.0010 1 01/27/21 01/27/21ckd ckd

Boron mg/L1.2 0.50 10 01/27/21 01/27/21ckd ckd

Calcium mg/L130 5.0 10 01/27/21 01/27/21ckd ckd

Iron mg/L9.3 0.10 1 01/27/21 01/27/21ckd ckd

Lithium mg/L0.023 0.010 1 01/27/21 01/27/21ckd ckd N

Magnesium mg/L23 2.0 10 01/27/21 01/27/21ckd ckd

Potassium mg/L9.1 1.0 1 01/27/21 01/27/21ckd ckd

Sodium mg/L22 5.0 10 01/27/21 01/27/21ckd ckd N

Zinc mg/L0.0014 0.020 1 01/27/21 01/27/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T106741

Antimony mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Arsenic mg/L0.0020 0.0010 1 01/27/21 01/28/21ckd dc

Barium mg/L0.67 0.0030 5 01/27/21 01/28/21ckd dc

Cadmium mg/L<0.0010 0.0010 1 01/27/21 01/28/21ckd dc

Chromium mg/L<0.00080 0.00080 1 01/27/21 01/28/21ckd dc

Cobalt mg/L0.00025 0.0016 1 01/27/21 01/28/21ckd dc J

Copper mg/L0.00011 0.00080 1 01/27/21 01/28/21ckd dc J

Lead mg/L<0.0020 0.0020 5 01/27/21 01/28/21ckd dc

Manganese mg/L1.3 0.00040 1 01/27/21 01/28/21ckd dc

Molybdenum mg/L0.0034 0.00040 1 01/27/21 01/28/21ckd dc N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-08

Sample ID: MW-8 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 13:50Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.00095 0.00040 1 01/27/21 01/28/21ckd dc

Selenium mg/L<0.00087 0.00087 1 01/27/21 01/28/21ckd dc

Silver mg/L<0.000040 0.000040 1 01/27/21 01/28/21ckd dc

Thallium mg/L<0.00087 0.00087 5 01/27/21 01/28/21ckd dc

Vanadium mg/L<0.00080 0.00080 1 01/27/21 02/02/21ckd dc

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T106685

Fluoride mg/L0.42 0.10 5 01/26/21 01/26/21ans ans

Chloride mg/L40 0.50 5 01/26/21 01/26/21ans ans

Sulfate as SO4 mg/L7.9 3.0 5 01/26/21 01/26/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T106775

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L480 50 10 01/28/21 01/28/21cm cm N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 01/28/21 01/28/21cm cm N

Analysis Method: SM 2540 C-11

Batch:  T106690

Total Dissolved Solids mg/L420 40 4 01/26/21 01/26/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T105995

pH pH Units7.11 1 01/25/21 01/25/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-09

Sample ID: MW-9 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 12:55Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T106718

Mercury mg/L<0.00020 0.00020 1 01/27/21 01/28/21dlo rl N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T106757

Mercury ng/L0.70 0.50 1 02/01/21 02/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T106789

Beryllium mg/L<0.0020 0.0020 1 01/28/21 02/05/21dlo rl

Boron mg/L3.9 0.050 1 01/28/21 02/05/21dlo rl

Calcium mg/L250 5.0 10 01/28/21 02/05/21dlo rl

Iron mg/L26 0.20 1 01/28/21 02/05/21dlo rl

Lithium mg/L0.16 0.010 1 01/28/21 02/05/21dlo rl N

Magnesium mg/L38 0.20 1 01/28/21 02/05/21dlo rl

Potassium mg/L13 1.0 1 01/28/21 02/05/21dlo rl

Sodium mg/L27 0.50 1 01/28/21 02/05/21dlo rl N

Zinc mg/L<0.020 0.020 1 01/28/21 02/05/21dlo rl

Analysis Method: EPA 6020B

Batch:  T106789

Antimony mg/L<0.00030 0.00030 1 01/28/21 02/02/21dlo dc

Arsenic mg/L0.0040 0.0010 1 01/28/21 02/02/21dlo dc

Barium mg/L0.91 0.010 1 01/28/21 02/02/21dlo dc

Cadmium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Chromium mg/L0.0022 0.00090 1 01/28/21 02/02/21dlo dc

Cobalt mg/L0.0011 0.0016 1 01/28/21 02/02/21dlo dc J

Copper mg/L<0.0050 0.0050 1 01/28/21 02/02/21dlo dc

Lead mg/L<0.0020 0.0020 1 01/28/21 02/02/21dlo dc

Manganese mg/L0.73 0.025 1 01/28/21 02/02/21dlo dc

Molybdenum mg/L0.025 0.00040 1 01/28/21 02/02/21dlo dc N

Nickel mg/L0.0036 0.0050 1 01/28/21 02/02/21dlo dc J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-09

Sample ID: MW-9 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 12:55Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0020 0.0020 1 01/28/21 02/02/21dlo dc

Silver mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Thallium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Vanadium mg/L<0.00080 0.00080 1 01/28/21 02/02/21dlo dc

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L790 0.82 10 01/28/21 02/05/21 rl N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T106745

Beryllium mg/L<0.0010 0.0010 1 01/27/21 01/27/21ckd ckd

Boron mg/L3.7 0.50 10 01/27/21 01/27/21ckd ckd

Calcium mg/L250 5.0 10 01/27/21 01/27/21ckd ckd

Iron mg/L9.7 0.10 1 01/27/21 01/27/21ckd ckd

Lithium mg/L0.16 0.010 1 01/27/21 01/27/21ckd ckd N

Magnesium mg/L38 2.0 10 01/27/21 01/27/21ckd ckd

Potassium mg/L13 1.0 1 01/27/21 01/27/21ckd ckd

Sodium mg/L23 5.0 10 01/27/21 01/27/21ckd ckd N

Zinc mg/L0.0014 0.020 1 01/27/21 01/27/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T106741

Antimony mg/L0.00046 0.0010 5 01/27/21 01/28/21ckd dc J

Arsenic mg/L0.0025 0.0010 1 01/27/21 01/28/21ckd dc

Barium mg/L2.1 0.0030 5 01/27/21 01/28/21ckd dc

Cadmium mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Chromium mg/L0.00069 0.00080 1 01/27/21 01/28/21ckd dc J

Cobalt mg/L0.00089 0.0016 1 01/27/21 01/28/21ckd dc J

Copper mg/L<0.00080 0.00080 1 01/27/21 01/28/21ckd dc

Lead mg/L0.0011 0.0020 5 01/27/21 01/28/21ckd dc J

Manganese mg/L0.75 0.00040 1 01/27/21 01/28/21ckd dc

Molybdenum mg/L0.023 0.0020 5 01/27/21 01/28/21ckd dc N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-09

Sample ID: MW-9 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 12:55Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.0029 0.00040 1 01/27/21 01/28/21ckd dc

Selenium mg/L0.00050 0.00087 1 01/27/21 01/28/21ckd dc J

Silver mg/L<0.00020 0.00020 5 01/27/21 01/28/21ckd dc

Thallium mg/L<0.00087 0.00087 5 01/27/21 01/28/21ckd dc

Vanadium mg/L<0.00080 0.00080 1 01/27/21 02/02/21ckd dc

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T106685

Fluoride mg/L2.2 0.10 5 01/26/21 01/26/21ans ans

Chloride mg/L11 0.50 5 01/26/21 01/26/21ans ans

Sulfate as SO4 mg/L180 15 25 01/26/21 01/26/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T106775

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L710 50 10 01/28/21 01/28/21cm cm N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 01/28/21 01/28/21cm cm N

Analysis Method: SM 2540 C-11

Batch:  T106690

Total Dissolved Solids mg/L780 40 4 01/26/21 01/26/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T105995

pH pH Units6.93 1 01/25/21 01/25/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-10

Sample ID: MW-10 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 12:10Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T106718

Mercury mg/L<0.00020 0.00020 1 01/27/21 01/28/21dlo rl N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T106757

Mercury ng/L1.4 0.50 1 02/01/21 02/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T106789

Beryllium mg/L<0.0020 0.0020 1 01/28/21 02/05/21dlo rl

Boron mg/L41 0.50 10 01/28/21 02/05/21dlo rl

Calcium mg/L130 5.0 10 01/28/21 02/05/21dlo rl

Iron mg/L12 0.20 1 01/28/21 02/05/21dlo rl

Lithium mg/L1.5 0.010 1 01/28/21 02/05/21dlo rl N

Magnesium mg/L71 2.0 10 01/28/21 02/05/21dlo rl

Potassium mg/L39 10 10 01/28/21 02/05/21dlo rl

Sodium mg/L330 5.0 10 01/28/21 02/05/21dlo rl N

Zinc mg/L<0.020 0.020 1 01/28/21 02/05/21dlo rl

Analysis Method: EPA 6020B

Batch:  T106789

Antimony mg/L<0.00030 0.00030 1 01/28/21 02/02/21dlo dc

Arsenic mg/L0.00078 0.0010 1 01/28/21 02/02/21dlo dc J

Barium mg/L1.3 0.010 1 01/28/21 02/02/21dlo dc

Cadmium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Chromium mg/L0.0068 0.00090 1 01/28/21 02/02/21dlo dc

Cobalt mg/L0.00073 0.0016 1 01/28/21 02/02/21dlo dc J

Copper mg/L<0.0050 0.0050 1 01/28/21 02/02/21dlo dc

Lead mg/L0.0024 0.0020 1 01/28/21 02/02/21dlo dc

Manganese mg/L0.40 0.025 1 01/28/21 02/02/21dlo dc

Molybdenum mg/L0.017 0.00040 1 01/28/21 02/02/21dlo dc N

Nickel mg/L<0.0050 0.0050 1 01/28/21 02/02/21dlo dc

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-10

Sample ID: MW-10 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 12:10Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0020 0.0020 1 01/28/21 02/02/21dlo dc

Silver mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Thallium mg/L<0.0010 0.0010 1 01/28/21 02/02/21dlo dc

Vanadium mg/L0.00091 0.00080 1 01/28/21 02/02/21dlo dc

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L630 8.2 10 01/28/21 02/05/21 rl N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T106745

Beryllium mg/L<0.0010 0.0010 1 01/27/21 01/27/21ckd ckd

Boron mg/L39 0.50 10 01/27/21 01/27/21ckd ckd

Calcium mg/L130 5.0 10 01/27/21 01/27/21ckd ckd

Iron mg/L1.2 0.10 1 01/27/21 01/27/21ckd ckd

Lithium mg/L1.3 0.10 10 01/27/21 01/27/21ckd ckd N

Magnesium mg/L68 2.0 10 01/27/21 01/27/21ckd ckd

Potassium mg/L38 10 10 01/27/21 01/27/21ckd ckd

Sodium mg/L300 5.0 10 01/27/21 01/27/21ckd ckd N

Zinc mg/L0.0010 0.020 1 01/27/21 01/27/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T106741

Antimony mg/L<0.0010 0.0010 5 01/27/21 01/28/21ckd dc

Arsenic mg/L0.00065 0.0050 5 01/27/21 01/28/21ckd dc J

Barium mg/L0.85 0.0030 5 01/27/21 01/28/21ckd dc

Cadmium mg/L0.00017 0.0010 5 01/27/21 01/28/21ckd dc J

Chromium mg/L0.0043 0.00080 1 01/27/21 01/28/21ckd dc

Cobalt mg/L0.00049 0.0016 1 01/27/21 01/28/21ckd dc J

Copper mg/L0.00016 0.00080 1 01/27/21 01/28/21ckd dc J

Lead mg/L0.00092 0.0020 5 01/27/21 01/28/21ckd dc J

Manganese mg/L0.32 0.00040 1 01/27/21 01/28/21ckd dc

Molybdenum mg/L0.016 0.0020 5 01/27/21 01/28/21ckd dc N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21A0660

Monitoring Wells Sampling - 1/25/21

Trace ID: 21A0660-10

Sample ID: MW-10 Date Received: 01/25/21 15:47

Date Collected: 01/25/21 12:10Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.0015 0.00040 1 01/27/21 01/28/21ckd dc

Selenium mg/L<0.0044 0.0044 5 01/27/21 01/28/21ckd dc

Silver mg/L<0.00020 0.00020 5 01/27/21 01/28/21ckd dc

Thallium mg/L<0.00087 0.00087 5 01/27/21 01/28/21ckd dc

Vanadium mg/L0.00048 0.00080 1 01/27/21 02/02/21ckd dc J

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T106685

Fluoride mg/L11 1.0 50 01/26/21 01/26/21ans ans

Chloride mg/L400 5.0 50 01/26/21 01/26/21ans ans

Sulfate as SO4 mg/L5.5 3.0 5 01/26/21 01/26/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T106775

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L930 50 10 01/28/21 01/28/21cm cm N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 01/28/21 01/28/21cm cm N

Analysis Method: SM 2540 C-11

Batch:  T106690

Total Dissolved Solids mg/L1200 40 4 01/26/21 01/26/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T105995

pH pH Units7.65 1 01/25/21 01/25/21jm jm SITE, N

CERTIFICATE OF ANALYSIS
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QUALITY CONTROL RESULTS

Trace Project ID:  21A0660

Client Project ID:  Monitoring Wells Sampling - 1/25/21

QC Batch:  T106718

QC Batch Method:  EPA 7470A Prep Analysis Method:  EPA 7470A

Analysis Description: Mercury, Total, EPA 7470/7471 

Parameter

METHOD BLANK: T106718-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.00020 0.00020Mercury mg/L

LABORATORY CONTROL SAMPLE: T106718-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.00200 103 77-122Mercury mg/L 0.00206

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T106718-MSD1 Original: 21A0660-07

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.00200 20676-1230Mercury mg/L 1130.002120.00226 106

Trace Project ID:  21A0660

Client Project ID:  Monitoring Wells Sampling - 1/25/21

QC Batch:  T106757

QC Batch Method:  EPA 1631E Analysis Method:  EPA 1631E

Analysis Description: Mercury, Total, Low Level 

Parameter

METHOD BLANK: T106757-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T106757-BLK2

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T106757-BLK3

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T106757-BLK4

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T106757-BLK5

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T106757-BLK6

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

LABORATORY CONTROL SAMPLE: T106757-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

25.0 98 77-123Mercury ng/L 24.6

LABORATORY CONTROL SAMPLE: T106757-BS2

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

25.0 100 77-123Mercury ng/L 24.9

Trace Project ID:  21A0660

Client Project ID:  Monitoring Wells Sampling - 1/25/21

QC Batch:  T106745

QC Batch Method:  Analysis Method:  EPA 6010D

Analysis Description: Sodium, Dissolved 

Parameter

METHOD BLANK: T106745-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.0030 0.050 JBoron mg/L

<0.0010 0.0010Beryllium mg/L

<0.50 0.50Calcium mg/L

0.0052 0.10 JIron mg/L

<1.0 1.0Potassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L
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LABORATORY CONTROL SAMPLE: T106745-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.00 96 80-120Boron mg/L 0.961

0.0500 96 80-120Beryllium mg/L 0.0482

10.0 97 80-120Calcium mg/L 9.67

10.0 97 80-120Iron mg/L 9.75

10.0 93 80-120Potassium mg/L 9.30

0.500 93 80-120Lithium mg/L 0.464

10.0 95 80-120Magnesium mg/L 9.53

10.0 93 80-120Sodium mg/L 9.30

1.00 96 80-120Zinc mg/L 0.962

Trace Project ID:  21A0660

Client Project ID:  Monitoring Wells Sampling - 1/25/21

QC Batch:  T106789

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6010D

Analysis Description: Magnesium, Total 

Parameter

METHOD BLANK: T106789-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0020 0.0020Beryllium mg/L

<0.50 0.50Calcium mg/L

<0.20 0.20Iron mg/L

<1.0 1.0Potassium mg/L

0.0011 0.010 JLithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T106789-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.889 98 80-120Boron mg/L 0.868

0.111 100 80-120Beryllium mg/L 0.111

8.89 102 80-120Calcium mg/L 9.03

8.89 104 80-120Iron mg/L 9.20

8.89 97 80-120Potassium mg/L 8.66

0.889 99 80-120Lithium mg/L 0.879

8.89 102 80-120Magnesium mg/L 9.04
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LABORATORY CONTROL SAMPLE: T106789-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

8.89 102 80-120Sodium mg/L 9.09

0.889 99 80-120Zinc mg/L 0.882

Trace Project ID:  21A0660

Client Project ID:  Monitoring Wells Sampling - 1/25/21

QC Batch:  T106741

QC Batch Method:  Analysis Method:  EPA 6020B

Analysis Description: Thallium, Dissolved 

Parameter

METHOD BLANK: T106741-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.000040 0.000040Silver mg/L

<0.0010 0.0010Arsenic mg/L

<0.00060 0.00060Barium mg/L

<0.00020 0.00020Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00080 0.00080Chromium mg/L

<0.00080 0.00080Copper mg/L

<0.00040 0.00040Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

<0.00040 0.00040Nickel mg/L

<0.00040 0.00040Lead mg/L

0.00010 0.00020 JAntimony mg/L

<0.00087 0.00087Selenium mg/L

<0.00017 0.00017Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T106741-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 103 80-120Silver mg/L 0.0618

0.0600 102 80-120Arsenic mg/L 0.0614

0.0600 101 80-120Barium mg/L 0.0604

0.0600 102 80-120Cadmium mg/L 0.0609

0.0600 99 80-120Cobalt mg/L 0.0595

0.0600 99 80-120Chromium mg/L 0.0595

0.0600 102 80-120Copper mg/L 0.0611

0.0600 102 80-120Manganese mg/L 0.0612

0.0600 97 80-120Molybdenum mg/L 0.0581
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LABORATORY CONTROL SAMPLE: T106741-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 99 80-120Nickel mg/L 0.0591

0.0600 98 80-120Lead mg/L 0.0587

0.0600 99 80-120Antimony mg/L 0.0595

0.0600 103 80-120Selenium mg/L 0.0620

0.0600 98 80-120Thallium mg/L 0.0590

0.0600 94 80-120Vanadium mg/L 0.0567

Trace Project ID:  21A0660

Client Project ID:  Monitoring Wells Sampling - 1/25/21

QC Batch:  T106789

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6020B

Analysis Description: Selenium, Total 

Parameter

METHOD BLANK: T106789-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0010 0.0010Silver mg/L

<0.0010 0.0010Arsenic mg/L

<0.010 0.010Barium mg/L

<0.0010 0.0010Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00090 0.00090Chromium mg/L

<0.0050 0.0050Copper mg/L

<0.025 0.025Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

<0.0050 0.0050Nickel mg/L

<0.0020 0.0020Lead mg/L

<0.00030 0.00030Antimony mg/L

<0.0020 0.0020Selenium mg/L

<0.0010 0.0010Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T106789-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0556 110 80-120Silver mg/L 0.0613

0.0556 102 80-120Arsenic mg/L 0.0566

0.889 106 80-120Barium mg/L 0.946

0.0278 113 80-120Cadmium mg/L 0.0315

0.889 100 80-120Cobalt mg/L 0.888

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 40 of 56Report ID: 21A0660 TRACE_QC FINAL 02 12 21 1037



LABORATORY CONTROL SAMPLE: T106789-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0278 100 80-120Chromium mg/L 0.0279

0.889 97 80-120Copper mg/L 0.865

0.889 104 80-120Manganese mg/L 0.922

0.889 104 80-120Molybdenum mg/L 0.926

0.889 100 80-120Nickel mg/L 0.890

0.0556 97 80-120Lead mg/L 0.0540

0.0556 117 80-120Antimony mg/L 0.0648

0.0556 103 80-120Selenium mg/L 0.0571

0.0556 101 80-120Thallium mg/L 0.0561

0.889 106 80-120Vanadium mg/L 0.946

Trace Project ID:  21A0660

Client Project ID:  Monitoring Wells Sampling - 1/25/21

QC Batch:  [CALC]

QC Batch Method:  Analysis Method:  SM 2340 B-11

Analysis Description: Hardness (Metals) 

Trace Project ID:  21A0660

Client Project ID:  Monitoring Wells Sampling - 1/25/21

QC Batch:  T106679

QC Batch Method:  Analysis Method:  Dissolved Metals

Analysis Description: Filtration for Dissolved Metals 

Trace Project ID:  21A0660

Client Project ID:  Monitoring Wells Sampling - 1/25/21

QC Batch:  T106685

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Chloride 

Parameter

METHOD BLANK: T106685-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.10 0.10Chloride mg/L

<0.020 0.020Fluoride mg/L

<0.60 0.60Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T106685-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 107 90-110Chloride mg/L 5.34

1.00 104 90-110Fluoride mg/L 1.04
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LABORATORY CONTROL SAMPLE: T106685-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 103 90-110Sulfate as SO4 mg/L 5.15

Parameter

MATRIX SPIKE: T106685-MS1 Original: 21A0660-07

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

14.0 25.0 80-12094Chloride mg/L 37.4

0.132 5.00 80-12098Fluoride mg/L 5.05

26.2 25.0 80-12096Sulfate as SO4 mg/L 50.3

Trace Project ID:  21A0660

Client Project ID:  Monitoring Wells Sampling - 1/25/21

QC Batch:  T106775

QC Batch Method:  SM 2320 B-11 Analysis Method:  SM 2320 B-11

Analysis Description: Alkalinity, Carbonate 

LABORATORY CONTROL SAMPLE: T106775-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 98 88-112Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L 98.4

100 98 88-112Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L 98.4

Parameter

SAMPLE DUPLICATE: T106775-DUP1 Original: 21A0660-01

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

1020 0.03 2001020Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L

0 200<50Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L

Trace Project ID:  21A0660

Client Project ID:  Monitoring Wells Sampling - 1/25/21

QC Batch:  T106690

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T106690-BLK1

Units
Blank

Result
Reporting

Limit Notes

<10 10Total Dissolved Solids mg/L
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LABORATORY CONTROL SAMPLE: T106690-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

503 119 80-120Total Dissolved Solids mg/L 601

LABORATORY CONTROL SAMPLE: T106690-BS2

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

501 97 80-120Total Dissolved Solids mg/L 488

LABORATORY CONTROL SAMPLE: T106690-BS3

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

502 106 80-120Total Dissolved Solids mg/L 533

LABORATORY CONTROL SAMPLE: T106690-BS4

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

502 90 80-120Total Dissolved Solids mg/L 454

Trace Project ID:  21A0660

Client Project ID:  Monitoring Wells Sampling - 1/25/21

QC Batch:  T106860

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T106860-BLK1

Units
Blank

Result
Reporting

Limit Notes

<10 10Total Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T106860-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

522 100 80-120Total Dissolved Solids mg/L 524

Parameter

SAMPLE DUPLICATE: T106860-DUP1 Original: 21A0660-02

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

1620 3 101570Total Dissolved Solids mg/L

Trace Project ID:  21A0660

Client Project ID:  Monitoring Wells Sampling - 1/25/21
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QC Batch:  T105995

QC Batch Method:  *** DEFAULT PREP *** Analysis Method:  SM 4500-H+ B-11

Analysis Description: pH, SM 4500 
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LABORATORY REPORT

This report may not be reproduced, except in full, without written approval from EEA.

If you have any questions concerning this report, please do not hesitate to call us at 
(800) 332-4345 or (574) 233-4777.



Revision date:  09/29/2020 

STATE CERTIFICATION LIST 

State Certification State Certification 
Alabama 40700 Missouri 880 
Alaska IN00035 Montana CERT0026 
Arizona AZ0432 Nebraska NE-OS-05-04 

Arkansas IN00035 Nevada IN00035 
California 2920 New Hampshire* 2124 
Colorado IN00035 New Jersey* IN598 

Colorado Radiochemistry IN00035 New Mexico IN00035 
Connecticut PH-0132 New York* 11398 
Delaware IN035 North Carolina 18700 

Florida(Primary AB)* E87775 North Dakota R-035
Georgia 929 Ohio 87775 
Hawaii IN035 Oklahoma D9508 
Idaho IN00035 Oregon* 4156 

Illinois* 200001 Pennsylvania* 68-00466
Illinois Microbiology 17767 Puerto Rico IN00035 

Illinois Radiochemistry IN00035 Rhode Island LAO00343 
Indiana Chemistry C-71-01 South Carolina 95005 

Indiana Microbiology M-76-07 South Dakota IN00035 
Iowa 098 Tennessee TN02973 

Kansas* E-10233 Texas* T104704187 
Kentucky 90056 Texas/TCEQ TX207 

Louisiana* LA014 Utah* IN00035 
Maine IN00035 Vermont VT-8775 

Maryland 209 Virginia* 460275 
Massachusetts M-IN035 Washington C837 

Michigan 9926 West Virginia 9927 C 
Minnesota* 018-999-338 Wisconsin 999766900 
Mississippi IN035 Wyoming IN035 

EPA IN00035 
*NELAP/TNI Recognized Accreditation Bodies



Trace Analytical LaboratoriesClient:  Report #:  509005CN

LABORATORY CASE NARRATIVE

All method QC was within acceptance limits.

Note:  This report may not be reproduced, except in full, without written approval from 
EEA.

Authorized Signature Title Date

02/18/2021
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Laboratory Report

110 South Hill Street

South Bend, IN  46617

Tel:  (574) 233-4777

Fax:  (574) 233-8207

1 800 332 4345

Trace Analytical Laboratories

Jon Mink

2241 Black Creek Road

 

Client:

Attn:

Muskegon, MI  49444

Project:

Report:

Priority:

Status:

SUMMARY OF DETECTIONS

509005

MW Sampling-01-25-21

Standard Written

Final

Sample ID:  4821585 Sample Site: 21A0660-01/MW-1R

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.21 +/- 0.26 pCi/L  285346 

Radium-228 7500-Ra D 0.58 +/- 0.45 pCi/L  285328 

Combined Radium calc. 0.79 +/- 0.52 pCi/L  285346 

Sample ID:  4821586 Sample Site: 21A0660-02/MW-2

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.48 +/- 0.37 pCi/L  285346 

Radium-228 7500-Ra D 1.9 +/- 0.6 pCi/L  285328 

Combined Radium calc. 2.38 +/- 0.68 pCi/L  285346 

Sample ID:  4821587 Sample Site: 21A0660-03/MW-3

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.80 +/- 0.35 pCi/L  285346 

Radium-228 7500-Ra D 0.88 +/- 0.56 pCi/L  285328 

Combined Radium calc. 1.68 +/- 0.66 pCi/L  285346 

Sample ID:  4821588 Sample Site: 21A0660-04/MW-4

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.45 +/- 0.24 pCi/L  285346 

Radium-228 7500-Ra D 0.52 +/- 0.48 pCi/L  285328 

Combined Radium calc. 0.97 +/- 0.54 pCi/L  285346 

Sample ID:  4821589 Sample Site: 21A0660-05/MW-5

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.17 +/- 0.18 pCi/L  285346 

Radium-228 7500-Ra D 0.09 +/- 0.58 pCi/L  285328 

Sample ID:  4821590 Sample Site: 21A0660-06/MW-6

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.63 +/- 0.35 pCi/L  285346 

Radium-228 7500-Ra D 0.87 +/- 0.58 pCi/L  285328 

Combined Radium calc. 1.50 +/- 0.68 pCi/L  285346 
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SUMMARY OF DETECTIONS - Continued

Trace Analytical LaboratoriesClient Name: Report: 509005

Sample ID:  4821591 Sample Site: 21A0660-07/MW-7

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 1.1 +/- 0.4 pCi/L  285346 

Radium-228 7500-Ra D 0.93 +/- 0.47 pCi/L  285328 

Combined Radium calc. 2.03 +/- 0.62 pCi/L  285346 

Sample ID:  4821592 Sample Site: 21A0660-08/MW-8

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.50 +/- 0.28 pCi/L  285346 

Radium-228 7500-Ra D 2.3 +/- 0.6 pCi/L  285328 

Combined Radium calc. 2.80 +/- 0.64 pCi/L  285346 

Sample ID:  4821593 Sample Site: 21A0660-09/MW-9

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.44 +/- 0.28 pCi/L  285348 

Radium-228 7500-Ra D 1.3 +/- 0.5 pCi/L  285326 

Combined Radium calc. 1.74 +/- 0.59 pCi/L  285348 

Sample ID:  4821594 Sample Site: 21A0660-10/MW-10

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.40 +/- 0.26 pCi/L  285348 

Radium-228 7500-Ra D 1.3 +/- 0.5 pCi/L  285326 

Combined Radium calc. 1.70 +/- 0.55 pCi/L  285348 

Note:  The results presented relate only to the samples provided for analysis.

Note:  This report may not be reproduced, except in full, without written approval from EEA.

We appreciate the opportunity to provide you with this analysis.  If you have any questions concerning this report, please do not 

hesitate to call Karen Fullmer at (574) 233-4777.

Reviewed By Title Date

Finalized By Title Date

2/18/2021
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Laboratory Report

Client:

Attn:

Report:

Priority:

Status:

PWS ID:

Trace Analytical Laboratories

Jon Mink

2241 Black Creek Road

 

509005

Not Supplied

Standard Written

Final

Muskegon, MI  49444

110 South Hill Street
South Bend, IN  46617
Tel:  (574) 233-4777
Fax:  (574) 233-8207
1 800 332 4345

*NR = The chlorine demand was not performed for this 
analytical sample, at the request of the client.

EEA 
ID #

Client ID Method Collected
Date / Time

Collected
By:

Received
Date / Time

4821585 21A0660-01/MW-1R 7500-Ra B 01/25/21 09:10 Client 01/27/21 09:00

4821585 21A0660-01/MW-1R 7500-Ra D 01/25/21 09:10 Client 01/27/21 09:00

4821586 21A0660-02/MW-2 7500-Ra B 01/25/21 09:40 Client 01/27/21 09:00

4821586 21A0660-02/MW-2 7500-Ra D 01/25/21 09:40 Client 01/27/21 09:00

4821587 21A0660-03/MW-3 7500-Ra B 01/25/21 10:25 Client 01/27/21 09:00

4821587 21A0660-03/MW-3 7500-Ra D 01/25/21 10:25 Client 01/27/21 09:00

4821588 21A0660-04/MW-4 7500-Ra B 01/25/21 11:10 Client 01/27/21 09:00

4821588 21A0660-04/MW-4 7500-Ra D 01/25/21 11:10 Client 01/27/21 09:00

4821589 21A0660-05/MW-5 7500-Ra B 01/25/21 07:50 Client 01/27/21 09:00

4821589 21A0660-05/MW-5 7500-Ra D 01/25/21 07:50 Client 01/27/21 09:00

4821590 21A0660-06/MW-6 7500-Ra B 01/25/21 08:35 Client 01/27/21 09:00

4821590 21A0660-06/MW-6 7500-Ra D 01/25/21 08:35 Client 01/27/21 09:00

4821591 21A0660-07/MW-7 7500-Ra B 01/25/21 07:20 Client 01/27/21 09:00

4821591 21A0660-07/MW-7 7500-Ra D 01/25/21 07:20 Client 01/27/21 09:00

4821592 21A0660-08/MW-8 7500-Ra B 01/25/21 13:50 Client 01/27/21 09:00

4821592 21A0660-08/MW-8 7500-Ra D 01/25/21 13:50 Client 01/27/21 09:00

4821593 21A0660-09/MW-9 7500-Ra B 01/25/21 12:55 Client 01/27/21 09:00

4821593 21A0660-09/MW-9 7500-Ra D 01/25/21 12:55 Client 01/27/21 09:00

4821594 21A0660-10/MW-10 7500-Ra B 01/25/21 12:10 Client 01/27/21 09:00

4821594 21A0660-10/MW-10 7500-Ra D 01/25/21 12:10 Client 01/27/21 09:00

Sample Information

Report Summary

Note:  See attached page for additional comments.  

Note: Sample containers were provided by the client.

Detailed quantitative results are presented on the following pages.  The results presented relate only to the samples provided for 
analysis.

We appreciate the opportunity to provide you with this analysis.  If you have any questions concerning this report, please do not 
hesitate to call Karen Fullmer at (574) 233-4777.
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Client Name: Report #: 509005Trace Analytical Laboratories

Note:  This report may not be reproduced, except in full, without written approval from EEA.

Client Name:

Report #:

Trace Analytical Laboratories

509005

Authorized Signature Title Date

02/18/2021
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Client Name: Report #: 509005Trace Analytical Laboratories

Sampling Point: PWS ID:21A0660-01/MW-1R Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

02/05/21 11:4301/28/21 10:55pCi/L0.21 ± 0.261.00.29---7500-Ra BRadium-22613982-63-3 4821585

02/10/21 13:1901/28/21 10:55pCi/L0.58 ± 0.451.00.44---7500-Ra DRadium-22815262-20-1 4821585

02/10/21 13:1901/28/21 10:55pCi/L0.79 ± 0.521.00.445 *calc.Combined Radium--- 4821585

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:21A0660-02/MW-2 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

02/05/21 11:4301/28/21 10:55pCi/L0.48 ± 0.371.00.32---7500-Ra BRadium-22613982-63-3 4821586

02/10/21 13:1901/28/21 10:55pCi/L1.9 ± 0.61.00.50---7500-Ra DRadium-22815262-20-1 4821586

02/10/21 13:1901/28/21 10:55pCi/L2.38 ± 0.681.00.505 *calc.Combined Radium--- 4821586

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:21A0660-03/MW-3 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

02/05/21 11:4301/28/21 10:55pCi/L0.80 ± 0.351.00.20---7500-Ra BRadium-22613982-63-3 4821587

02/10/21 13:1901/28/21 10:55pCi/L0.88 ± 0.561.00.54---7500-Ra DRadium-22815262-20-1 4821587

02/10/21 13:1901/28/21 10:55pCi/L1.68 ± 0.661.00.545 *calc.Combined Radium--- 4821587

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:21A0660-04/MW-4 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

02/05/21 11:4301/28/21 10:55pCi/L0.45 ± 0.241.00.16---7500-Ra BRadium-22613982-63-3 4821588

02/10/21 13:1901/28/21 10:55pCi/L0.52 ± 0.481.00.47---7500-Ra DRadium-22815262-20-1 4821588

02/10/21 13:1901/28/21 10:55pCi/L0.97 ± 0.541.00.475 *calc.Combined Radium--- 4821588

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  
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Client Name: Report #: 509005Trace Analytical Laboratories

Sampling Point: PWS ID:21A0660-05/MW-5 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

02/05/21 11:4301/28/21 10:55pCi/L0.17 ± 0.181.00.18---7500-Ra BRadium-22613982-63-3 4821589

02/10/21 13:1901/28/21 10:55pCi/L0.09 ± 0.581.000.61---7500-Ra DRadium-22815262-20-1 4821589

02/10/21 13:1901/28/21 10:55pCi/L< 0.611.00.615 *calc.Combined Radium--- 4821589

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:21A0660-06/MW-6 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

02/05/21 11:4301/28/21 10:55pCi/L0.63 ± 0.351.00.24---7500-Ra BRadium-22613982-63-3 4821590

02/10/21 13:1901/28/21 10:55pCi/L0.87 ± 0.581.00.56---7500-Ra DRadium-22815262-20-1 4821590

02/10/21 13:1901/28/21 10:55pCi/L1.50 ± 0.681.00.565 *calc.Combined Radium--- 4821590

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:21A0660-07/MW-7 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

02/05/21 11:4301/28/21 10:55pCi/L1.1 ± 0.41.00.21---7500-Ra BRadium-22613982-63-3 4821591

02/10/21 13:1901/28/21 10:55pCi/L0.93 ± 0.471.00.44---7500-Ra DRadium-22815262-20-1 4821591

02/10/21 13:1901/28/21 10:55pCi/L2.03 ± 0.621.00.445 *calc.Combined Radium--- 4821591

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:21A0660-08/MW-8 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

02/05/21 11:4301/28/21 10:55pCi/L0.50 ± 0.281.00.20---7500-Ra BRadium-22613982-63-3 4821592

02/10/21 13:1901/28/21 10:55pCi/L2.3 ± 0.61.00.49---7500-Ra DRadium-22815262-20-1 4821592

02/10/21 13:1901/28/21 10:55pCi/L2.80 ± 0.641.00.495 *calc.Combined Radium--- 4821592

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  
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Client Name: Report #: 509005Trace Analytical Laboratories

Sampling Point: PWS ID:21A0660-09/MW-9 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

02/05/21 12:5201/28/21 13:12pCi/L0.44 ± 0.281.00.21---7500-Ra BRadium-22613982-63-3 4821593

02/10/21 16:2401/28/21 13:12pCi/L1.3 ± 0.51.00.48---7500-Ra DRadium-22815262-20-1 4821593

02/10/21 16:2401/28/21 13:12pCi/L1.74 ± 0.591.00.485 *calc.Combined Radium--- 4821593

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:21A0660-10/MW-10 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

02/05/21 12:5201/28/21 13:12pCi/L0.40 ± 0.261.00.20---7500-Ra BRadium-22613982-63-3 4821594

02/10/21 16:2401/28/21 13:12pCi/L1.3 ± 0.51.00.43---7500-Ra DRadium-22815262-20-1 4821594

02/10/21 16:2401/28/21 13:12pCi/L1.70 ± 0.551.00.435 *calc.Combined Radium--- 4821594

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Reg Limit Type:

Symbol:

MCL SMCL AL

* ^ !

† EEA has demonstrated it can achieve these report limits in reagent water, but can not document them in all sample matrices.
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Client Name: Report #: 509005Trace Analytical Laboratories

Lab Definitions

Continuing Calibration Check Standard (CCC) / Continuing Calibration Verification (CCV) / Initial Calibration Verification 
Standard (ICV) / Initial Performance Check (IPC) - is a standard containing one or more of the target analytes that is prepared 
from the same standards used to calibrate the instrument. This standard is used to verify the calibration curve at the beginning of 
each analytical sequence, and may also be analyzed throughout and at the end of the sequence. The concentration of continuing 
standards may be varied, when prescribed by the reference method, so that the range of the calibration curve is verified on a 
regular basis. CCL, CCM, and CCH are the CCC standards at low, mid, and high concentration levels, respectively.

Internal Standards (IS) - are pure compounds with properties similar to the analytes of interest, which are added to field samples 
or extracts, calibration standards, and quality control standards at a known concentration. They are used to measure the relative 
responses of the analytes of interest and surrogates in the sample, calibration standard or quality control standard.

Laboratory Duplicate (LD) - is a field sample aliquot taken from the same sample container in the laboratory and analyzed 
separately using identical procedures. Analysis of laboratory duplicates provides a measure of the precision of the laboratory 
procedures.

Laboratory Fortified Blank (LFB) / Laboratory Control Sample (LCS) - is an aliquot of reagent water to which known 
concentrations of the analytes of interest are added. The LFB is analyzed exactly the same as the field samples. LFBs are used to 
determine whether the method is in control. FBL, FBM, and FBH are the LFB samples at low, mid, and high concentration levels, 
respectively.

Laboratory Method Blank (LMB) / Laboratory Reagent Blank (LRB) - is a sample of reagent water included in the sample batch 
analyzed in the same way as the associated field samples. The LMB is used to determine if method analytes or other background 
contamination have been introduced during the preparation or analytical procedure. The LMB is analyzed exactly the same as the 
field samples.

Laboratory Trip Blank (LTB) / Field Reagent Blank (FRB) - is a sample of laboratory reagent water placed in a sample container 
in the laboratory and treated as a field sample, including storage, preservation, and all analytical procedures. The FRB/LTB 
container follows the collection bottles to and from the collection site, but the FRB/LTB is not opened at any time during the trip. 
The FRB/LTB is primarily a travel blank used to verify that the samples were not contaminated during shipment.

If applicable, the calculation of the matrix spike (MS) or matrix spike duplicate (MSD) percent recovery is as follows: (MS or MSD 
value - Sample value) * 100 / spike target / dilution factor = Recovery %

Matrix Spike Duplicate Sample (MSD) / Laboratory Fortified Sample Matrix Duplicate (LFSMD) - is a sample aliquot taken 
from the same field sample source as the Matrix Spike Sample to which known quantities of the analytes of interest are added in 
the laboratory. The MSD is analyzed exactly the same as the field samples. Analysis of the MSD provides a measure of the 
precision of the laboratory procedures in a specific matrix. SDL, SDM, and SDH / LFSMDL, LFSMDM, and LFSMDH are the MSD 
or LFSMD at low, mid, and high concentration levels, respectively.

Matrix Spike Sample (MS) / Laboratory Fortified Sample Matrix (LFSM) - is a sample aliquot taken from field sample source to 
which known quantities of the analytes of interest are added in the laboratory. The MS is analyzed exactly the same as the field 
samples. The purpose is to demonstrate recovery of the analytes from a sample matrix to determine if the specific matrix 
contributes bias to the analytical results. MSL, MSM, and MSH / LFSML, LFSMM, and LFSMH are the MS or LFSM at low, mid, and 
high concentration levels, respectively.

Quality Control Standard (QCS) / Second Source Calibration Verification (SSCV) - is a solution containing known 
concentrations of the analytes of interest prepared from a source different from the source of the calibration standards. The solution 
is obtained from a second manufacturer or lot if the lot can be demonstrated by the manufacturer as prepared independently from 
other lots. The QCS sample is analyzed using the same procedures as field samples. The QCS is used as a check on the 
calibration standards used in the method on a routine basis.

Reporting Limit Check (RLC) / Initial Calibration Check Standard (ICCS) - is a procedural standard that is analyzed each day to 
evaluate instrument performance at or below the minimum reporting limit (MRL).

Surrogate Standard (SS) / Surrogate Analyte (SUR) - is a pure compound with properties similar to the analytes of interest, which 
is highly unlikely to be found in any field sample, that is added to the field samples, calibration standards, blanks and quality control 
standards before sample preparation. The SS is used to evaluate the efficiency of the sample preparation process.
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Eurofins Eaton Analytical
Run Log

Run ID: 285346 Method: 7500-Ra B

Sample SiteSample IdType Instrument ID Calibration FileAnalysis DateMatrix

FS 4821585 21A0660-01/MW-1R CI 02/05/2021 11:43GW

FS 4821586 21A0660-02/MW-2 CI 02/05/2021 11:43GW

FS 4821587 21A0660-03/MW-3 CI 02/05/2021 11:43GW

FS 4821588 21A0660-04/MW-4 CI 02/05/2021 11:43GW

FS 4821589 21A0660-05/MW-5 CI 02/05/2021 11:43GW

FS 4821590 21A0660-06/MW-6 CI 02/05/2021 11:43GW

FS 4821591 21A0660-07/MW-7 CI 02/05/2021 11:43GW

FS 4821592 21A0660-08/MW-8 CI 02/05/2021 11:43GW

LRB 4833011 CI 02/05/2021 11:43RW

LFB 4833012 CI 02/05/2021 11:43RW

 0.00

Page 1 of 2 EEA Run ID 285346 / EEA Report # 509005



QC Summary Report

EEA
ID #

RPDUnitsTargetAmountClient IDMethodAnalyteSample
Type

Dil
Factor

RPD
Limit

Recovery
Limits

% 
Recovery

Result
Flag

MDA95 Extracted Analyzed

False

Radium-226 7500-Ra B 0.29FS 0.21 pCi/L 1.0 482158521A0660-01/MW-1R ------------  01/28/2021 10:55 02/05/2021 11:43
True

Radium-226 7500-Ra B 0.32FS 0.48 pCi/L 1.0 482158621A0660-02/MW-2 ------------  01/28/2021 10:55 02/05/2021 11:43
False

Radium-226 7500-Ra B 0.20FS 0.80 pCi/L 1.0 482158721A0660-03/MW-3 ------------  01/28/2021 10:55 02/05/2021 11:43
True

Radium-226 7500-Ra B 0.16FS 0.45 pCi/L 1.0 482158821A0660-04/MW-4 ------------  01/28/2021 10:55 02/05/2021 11:43
False

Radium-226 7500-Ra B 0.18FS 0.17 pCi/L 1.0 482158921A0660-05/MW-5 ------------  01/28/2021 10:55 02/05/2021 11:43
True

Radium-226 7500-Ra B 0.24FS 0.63 pCi/L 1.0 482159021A0660-06/MW-6 ------------  01/28/2021 10:55 02/05/2021 11:43
False

Radium-226 7500-Ra B 0.21FS 1.1 pCi/L 1.0 482159121A0660-07/MW-7 ------------  01/28/2021 10:55 02/05/2021 11:43
True

Radium-226 7500-Ra B 0.20FS 0.50 pCi/L 1.0 482159221A0660-08/MW-8 ------------  01/28/2021 10:55 02/05/2021 11:43
False

Radium-226 7500-Ra B 0.18LRB -0.01 pCi/L 1.0 4833011--- ------------  01/28/2021 10:55 02/05/2021 11:43
True

Radium-226 7500-Ra B 0.20LFB 8.7200 pCi/L 1.0 4833012--- ------90 - 110969.06 01/28/2021 10:55 02/05/2021 11:43
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Eurofins Eaton Analytical
Run Log

Run ID: 285348 Method: 7500-Ra B

Sample SiteSample IdType Instrument ID Calibration FileAnalysis DateMatrix

FS 4821593 21A0660-09/MW-9 CI 02/05/2021 12:52GW

FS 4821594 21A0660-10/MW-10 CI 02/05/2021 12:52GW

LRB 4833075 CI 02/05/2021 12:52RW

LFB 4833076 CI 02/05/2021 12:52RW

 0.00
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QC Summary Report

EEA
ID #

RPDUnitsTargetAmountClient IDMethodAnalyteSample
Type

Dil
Factor

RPD
Limit

Recovery
Limits

% 
Recovery

Result
Flag

MDA95 Extracted Analyzed

True

Radium-226 7500-Ra B 0.21FS 0.44 pCi/L 1.0 482159321A0660-09/MW-9 ------------  01/28/2021 13:12 02/05/2021 12:52
False

Radium-226 7500-Ra B 0.20FS 0.40 pCi/L 1.0 482159421A0660-10/MW-10 ------------  01/28/2021 13:12 02/05/2021 12:52
True

Radium-226 7500-Ra B 0.22LRB -0.08 pCi/L 1.0 4833075--- ------------  01/28/2021 13:12 02/05/2021 12:52
False

Radium-226 7500-Ra B 0.14LFB 8.9800 pCi/L 1.0 4833076--- ------90 - 110999.06 01/28/2021 13:12 02/05/2021 12:52
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Eurofins Eaton Analytical
Run Log

Run ID: 285326 Method: 7500-Ra D

Sample SiteSample IdType Instrument ID Calibration FileAnalysis DateMatrix

FS 4821593 21A0660-09/MW-9 CI 02/10/2021 16:24GW

FS 4821594 21A0660-10/MW-10 CI 02/10/2021 16:24GW

LFB 4832583 CI 02/10/2021 16:36RW

LRB 4832582 CI 02/10/2021 18:18RW

 0.00
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QC Summary Report

EEA
ID #

RPDUnitsTargetAmountClient IDMethodAnalyteSample
Type

Dil
Factor

RPD
Limit

Recovery
Limits

% 
Recovery

Result
Flag

MDA95 Extracted Analyzed

False

Radium-228 7500-Ra D 0.48FS 1.3 pCi/L 1.0 482159321A0660-09/MW-9 ------------  01/28/2021 13:12 02/10/2021 16:24
True

Radium-228 7500-Ra D 0.43FS 1.3 pCi/L 1.0 482159421A0660-10/MW-10 ------------  01/28/2021 13:12 02/10/2021 16:24
False

Radium-228 7500-Ra D 0.55LFB 6.9800 pCi/L 1.0 4832583--- ------80 - 120828.52 01/28/2021 13:12 02/10/2021 16:36
True

Radium-228 7500-Ra D 0.42LRB 0.260 pCi/L 1.0 4832582--- ------------  01/28/2021 13:12 02/10/2021 18:18
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Eurofins Eaton Analytical
Run Log

Run ID: 285328 Method: 7500-Ra D

Sample SiteSample IdType Instrument ID Calibration FileAnalysis DateMatrix

FS 4821585 21A0660-01/MW-1R CI 02/10/2021 13:19GW

FS 4821586 21A0660-02/MW-2 CI 02/10/2021 13:19GW

FS 4821587 21A0660-03/MW-3 CI 02/10/2021 13:19GW

FS 4821588 21A0660-04/MW-4 CI 02/10/2021 13:19GW

FS 4821589 21A0660-05/MW-5 CI 02/10/2021 13:19GW

FS 4821590 21A0660-06/MW-6 CI 02/10/2021 13:19GW

FS 4821591 21A0660-07/MW-7 CI 02/10/2021 13:19GW

FS 4821592 21A0660-08/MW-8 CI 02/10/2021 13:19GW

LRB 4832640 CI 02/10/2021 13:19RW

LFB 4832641 CI 02/10/2021 13:19RW

 0.00
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QC Summary Report

EEA
ID #

RPDUnitsTargetAmountClient IDMethodAnalyteSample
Type

Dil
Factor

RPD
Limit

Recovery
Limits

% 
Recovery

Result
Flag

MDA95 Extracted Analyzed

True

Radium-228 7500-Ra D 0.44FS 0.58 pCi/L 1.0 482158521A0660-01/MW-1R ------------  01/28/2021 10:55 02/10/2021 13:19
False

Radium-228 7500-Ra D 0.50FS 1.9 pCi/L 1.0 482158621A0660-02/MW-2 ------------  01/28/2021 10:55 02/10/2021 13:19
True

Radium-228 7500-Ra D 0.54FS 0.88 pCi/L 1.0 482158721A0660-03/MW-3 ------------  01/28/2021 10:55 02/10/2021 13:19
False

Radium-228 7500-Ra D 0.47FS 0.52 pCi/L 1.0 482158821A0660-04/MW-4 ------------  01/28/2021 10:55 02/10/2021 13:19
True

Radium-228 7500-Ra D 0.61FS 0.09 pCi/L 1.0 482158921A0660-05/MW-5 ------------  01/28/2021 10:55 02/10/2021 13:19
False

Radium-228 7500-Ra D 0.56FS 0.87 pCi/L 1.0 482159021A0660-06/MW-6 ------------  01/28/2021 10:55 02/10/2021 13:19
True

Radium-228 7500-Ra D 0.44FS 0.93 pCi/L 1.0 482159121A0660-07/MW-7 ------------  01/28/2021 10:55 02/10/2021 13:19
False

Radium-228 7500-Ra D 0.49FS 2.3 pCi/L 1.0 482159221A0660-08/MW-8 ------------  01/28/2021 10:55 02/10/2021 13:19
True

Radium-228 7500-Ra D 0.44LRB 0.0600 pCi/L 1.0 4832640--- ------------  01/28/2021 10:55 02/10/2021 13:19
False

Radium-228 7500-Ra D 0.51LFB 8.4300 pCi/L 1.0 4832641--- ------80 - 120998.52 01/28/2021 10:55 02/10/2021 13:19
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Sample Type Key

Type (Abbr.) Sample Type Type (Abbr.) Sample Type

FS Field Sample

LFB Laboratory Fortified Blank

LRB Laboratory Reagent Blank

 1.00



END OF REPORT















































































































































QA - SDWA Detection Limit Study for Radionuclides

Approved by:  Bruce Li Date: 02/10/2020

Instrument Method Matrix Type Analyzed By Prepared By

Earliest 
Analysis 

date Parameter
Rep 1 
(pCi/L)

Rep 2 
(pCi/L)

Rep 3 
(pCi/L)

Rep 4 
(pCi/L)

Rep 5 
(pCi/L)

Rep 6 
(pCi/L)

Rep 7 
(pCi/L)

Mean 
(pCi/L) Chi-Square Acceptability

Target 
concentration 

(pCi/L)

Example
Example from Document Showing 
Correct Equation Results 2.89 5.51 2.88 3.72 3.42 3.11 3.17 3.53 2.0 Acceptable 3.13

CK 906 RW Jon Bolen Jon Bolen 1/22/2020 Tritium 1314.00 998.00 1075.00 883.00 865.00 1084.00 1223.00 1063.14 0.6 Acceptable 1015.00
DU 7110 C RW Jon Bolen Jon Bolen 1/22/2020 Gross Alpha 2.52 3.08 2.40 3.61 2.41 3.10 2.19 2.76 0.7 Acceptable 3.00
CI 7110 B RW Jon Bolen Jon Bolen 2/7/2020 Gross Alpha 2.67 3.85 2.25 2.84 2.25 3.19 2.68 2.82 0.7 Acceptable 3.15
CI 7110 B RW Jon Bolen Jon Bolen 2/7/2020 Gross Beta 5.80 3.11 6.46 2.26 5.87 7.20 3.84 4.93 4.7 Acceptable 4.11
DU 7500-Ra D RW Jon Bolen Jon Bolen 1/29/2020 Radium 228 1.03 0.89 0.47 0.92 0.90 1.07 0.47 0.82 1.3 Acceptable 1.06
DU 7500-Ra B RW Jon Bolen Jon Bolen 1/22/2020 Radium 226 1.68 1.20 1.00 1.18 0.80 1.41 1.06 1.19 1.9 Acceptable 1.01
CK 906 RW Jon Bolen Jon Bolen 3/7/2020 Tritium 968.00 1080.00 916.00 855.00 1087.00 1098.00 1056.00 1008.57 0.2 Acceptable 1015.00

HA 906 RW Jon Bolen Jon Bolen 3/17/2020 Tritium 612.00 954.00 941.00 587.00 695.00 947.00 930.00 809.43 0.7 Acceptable 1007.00

Comments:  Added Instrument HA on 04/07/2020                                     
Approved By: Dale Piechocki            Date: 09/09/2020

06-LO-F0934
Issue 1.0  Effective Date: 2020-01-27 1 of 2
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May 18, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist

Grand Haven Board of Light and Power-Monthly MWs

Fax: (616) 842-3511

Phone: 616-607-1292

MW Sampling- April 2021Client Project

21D0882Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

For clients that require NELAP Accreditation, Trace certifies that these test results meet all requirements 

of the NELAP Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAP at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21D0882

MW Sampling- April 2021

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21D0882-01 MW-1R Ground Water 04/23/21 09:15 04/26/21 08:45EB/Trace

21D0882-02 MW-2 Ground Water 04/23/21 09:55 04/26/21 08:45EB/Trace

21D0882-03 MW-3 Ground Water 04/23/21 10:20 04/26/21 08:45EB/Trace

21D0882-04 MW-4 Ground Water 04/23/21 10:50 04/26/21 08:45EB/Trace

21D0882-05 MW-5 Ground Water 04/23/21 07:50 04/26/21 08:45EB/Trace

21D0882-06 MW-6 Ground Water 04/23/21 08:45 04/26/21 08:45EB/Trace

21D0882-07 MW-7 Ground Water 04/23/21 07:30 04/26/21 08:45EB/Trace

21D0882-08 MW-8 Ground Water 04/23/21 14:58 04/26/21 08:45EB/Trace

21D0882-09 MW-9 Ground Water 04/23/21 14:30 04/26/21 08:45EB/Trace

21D0882-10 MW-10 Ground Water 04/23/21 13:00 04/26/21 08:45EB/Trace

CERTIFICATE OF ANALYSIS
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AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the laboratory is not accredited by NELAP for this compound

NA Indicates that the compound is not available.

NOTE:  Samples for volatiles that have been extracted with a water miscible solvent were corrected for the 

       total volume of the solvent/water mixture.

Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID: 21D0882-01

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Cadmium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Chromium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Copper Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Silver Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 3 of 58Report ID: 21D0882 TRACE_QC FINAL 05 18 21 1405



Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Vanadium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21D0882-02

Analysis: EPA 6020B

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21D0882-03

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Arsenic Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Cadmium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Molybdenum Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Selenium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Silver Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21D0882-04
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Analysis: EPA 6020B

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21D0882-05

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21D0882-06

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21D0882-07

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21D0882-08

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21D0882-09

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21D0882-10

Analysis: EPA 6020B
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Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: T109603-MSD1

Analysis: EPA 6010D

Boron Note 225 :    The MSD recovery was out of control.  The MS recovery and associated 

RPD were in control.  Because the background concentration of this analyte is greater 

than four times the spike amount, no data require qualification.

Magnesium Note 209 :    The MSD recovery was out of control.  Because the MS recovery and the 

RPD between the MS and the MSD were in control, no data require qualification.

Potassium Note 424 :    The serial dilution for this analyte failed.  Therefore, the analyte result in 

the original analysis should be considered estimated.

Trace ID: T109603-MSD2

Analysis: EPA 6010D

Calcium Note 208 :    The MS recovery was out of control.  Because the MSD recovery and the 

RPD between the MS and the MSD were in control, no data require qualification.

Trace ID: T109789-MSD1

Analysis: EPA 6010D

Boron Note 222 :    The MS and MSD recoveries were out of control.  Because the sample 

background concentration of this analyte is greater than four times the spike amount, 

no data require qualification.

Calcium Note 222 :    The MS and MSD recoveries were out of control.  Because the sample 

background concentration of this analyte is greater than four times the spike amount, 

no data require qualification.

Magnesium Note 222 :    The MS and MSD recoveries were out of control.  Because the sample 

background concentration of this analyte is greater than four times the spike amount, 

no data require qualification.

Potassium Note 209 :    The MSD recovery was out of control.  Because the MS recovery and the 

RPD between the MS and the MSD were in control, no data require qualification.

Potassium Note 424 :    The serial dilution for this analyte failed.  Therefore, the analyte result in 

the original analysis should be considered estimated.

Sodium Note 222 :    The MS and MSD recoveries were out of control.  Because the sample 

background concentration of this analyte is greater than four times the spike amount, 

no data require qualification.

Analysis: EPA 6020B
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Barium Note 209 :    The MSD recovery was out of control.  Because the MS recovery and the 

RPD between the MS and the MSD were in control, no data require qualification.

Lead Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-01

Sample ID: MW-1R Date Received: 04/26/21 08:45

Date Collected: 04/23/21 09:15Matrix: Ground Water

Field pH: 7.25

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T109519

Mercury mg/L<0.00020 0.00020 1 04/28/21 04/29/21kbc acs N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T109489

Mercury ng/L3.2 0.50 1 04/27/21 04/28/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T109789

Beryllium mg/L<0.0020 0.0020 1 05/05/21 05/07/21mrh dc

Boron mg/L40 1.0 20 05/05/21 05/10/21mrh dc

Calcium mg/L590 10 20 05/05/21 05/10/21mrh dc

Iron mg/L3.7 0.20 1 05/05/21 05/07/21mrh dc

Lithium mg/L0.91 0.010 1 05/05/21 05/07/21mrh dc N

Magnesium mg/L140 4.0 20 05/05/21 05/10/21mrh dc

Potassium mg/L48 1.0 1 05/05/21 05/07/21mrh dc

Sodium mg/L220 10 20 05/05/21 05/10/21mrh dc N

Zinc mg/L0.13 0.020 1 05/05/21 05/07/21mrh dc

Analysis Method: EPA 6020B

Batch:  T109789

Antimony mg/L0.0031 0.0015 5 05/05/21 05/05/21mrh acs 402.5

Arsenic mg/L0.0023 0.0010 1 05/05/21 05/05/21mrh acs

Barium mg/L0.075 0.050 5 05/05/21 05/05/21mrh acs

Cadmium mg/L0.0053 0.0050 5 05/05/21 05/05/21mrh acs 402.5

Chromium mg/L<0.0045 0.0045 5 05/05/21 05/07/21mrh acs 402.5

Cobalt mg/L0.022 0.0080 5 05/05/21 05/07/21mrh acs

Copper mg/L0.0099 0.020 5 05/05/21 05/07/21mrh acs 402.5, J

Lead mg/L0.039 0.010 5 05/05/21 05/05/21mrh acs 206, 

402.5

Manganese mg/L0.72 0.12 5 05/05/21 05/07/21mrh acs

Molybdenum mg/L0.0058 0.00040 1 05/05/21 05/05/21mrh acs N

Nickel mg/L0.025 0.025 5 05/05/21 05/07/21mrh acs
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-01

Sample ID: MW-1R Date Received: 04/26/21 08:45

Date Collected: 04/23/21 09:15Matrix: Ground Water

Field pH: 7.25

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L0.0021 0.0020 1 05/05/21 05/05/21mrh acs

Silver mg/L<0.0050 0.0050 5 05/05/21 05/05/21mrh acs 402.5

Thallium mg/L<0.0050 0.0050 5 05/05/21 05/05/21mrh acs 402.5

Vanadium mg/L<0.0040 0.0040 5 05/05/21 05/07/21mrh acs 402.5

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L2100 16 20 05/05/21 05/10/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T109603

Beryllium mg/L<0.0010 0.0010 1 04/30/21 05/06/21ckd dc

Boron mg/L68 0.50 10 04/30/21 05/06/21ckd dc

Calcium mg/L320 5.0 10 04/30/21 05/06/21ckd dc

Iron mg/L0.069 0.10 1 04/30/21 05/06/21ckd dc J

Lithium mg/L2.0 0.010 1 04/30/21 05/06/21ckd dc N

Magnesium mg/L130 0.20 1 04/30/21 05/06/21ckd dc

Potassium mg/L36 10 10 04/30/21 05/06/21ckd dc

Sodium mg/L220 5.0 10 04/30/21 05/06/21ckd dc N

Zinc mg/L0.0064 0.020 1 04/30/21 05/06/21ckd dc J

Analysis Method: EPA 6020B

Batch:  T109749

Antimony mg/L0.00060 0.0010 5 05/04/21 05/05/21ckd acs 402.5, J

Arsenic mg/L0.0016 0.0010 1 05/04/21 05/05/21ckd acs

Barium mg/L0.13 0.0030 5 05/04/21 05/05/21ckd acs

Cadmium mg/L<0.0010 0.0010 1 05/04/21 05/05/21ckd acs

Chromium mg/L<0.00080 0.00080 1 05/04/21 05/05/21ckd acs

Cobalt mg/L0.0027 0.0016 1 05/04/21 05/05/21ckd acs

Copper mg/L0.00011 0.00080 1 05/04/21 05/05/21ckd acs J

Lead mg/L<0.0020 0.0020 5 05/04/21 05/05/21ckd acs 402.5

Manganese mg/L0.50 0.00040 1 05/04/21 05/05/21ckd acs

Molybdenum mg/L0.0033 0.00040 1 05/04/21 05/05/21ckd acs N
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-01

Sample ID: MW-1R Date Received: 04/26/21 08:45

Date Collected: 04/23/21 09:15Matrix: Ground Water

Field pH: 7.25

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.0031 0.00040 1 05/04/21 05/05/21ckd acs

Selenium mg/L0.0011 0.00087 1 05/04/21 05/05/21ckd acs

Silver mg/L<0.000040 0.000040 1 05/04/21 05/05/21ckd acs

Thallium mg/L<0.00087 0.00087 5 05/04/21 05/05/21ckd acs 402.5

Vanadium mg/L0.00065 0.00080 1 05/04/21 05/05/21ckd acs J

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T109450

Fluoride mg/L8.9 0.10 5 04/26/21 04/27/21rg rg

Chloride mg/L230 15 100 04/26/21 04/27/21rg rg

Sulfate as SO4 mg/L1100 60 100 04/26/21 04/27/21rg rg

Analysis Method: SM 2320 B-11

Batch:  T109705

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L800 10 1 05/03/21 05/04/21ats ats N

Analysis Method: SM 2540 C-11

Batch:  T109546

Total Dissolved Solids mg/L2900 40 4 04/28/21 04/28/21cm cm

Analysis Method: SM 4500-H+ B-11

Batch:  T109205

pH pH Units7.25 1 04/23/21 04/23/21tb tb SITE, N
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-02

Sample ID: MW-2 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 09:55Matrix: Ground Water

Field pH: 6.94

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T109519

Mercury mg/L<0.00020 0.00020 1 04/28/21 04/29/21kbc acs N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T109489

Mercury ng/L0.66 0.50 1 04/27/21 04/28/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T109789

Beryllium mg/L<0.0020 0.0020 1 05/05/21 05/07/21mrh dc

Boron mg/L65 0.50 10 05/05/21 05/10/21mrh dc

Calcium mg/L220 5.0 10 05/05/21 05/10/21mrh dc

Iron mg/L6.7 0.20 1 05/05/21 05/07/21mrh dc

Lithium mg/L1.0 0.010 1 05/05/21 05/07/21mrh dc N

Magnesium mg/L73 2.0 10 05/05/21 05/10/21mrh dc

Potassium mg/L48 1.0 1 05/05/21 05/07/21mrh dc

Sodium mg/L210 5.0 10 05/05/21 05/10/21mrh dc N

Zinc mg/L<0.020 0.020 1 05/05/21 05/07/21mrh dc

Analysis Method: EPA 6020B

Batch:  T109789

Antimony mg/L<0.00030 0.00030 1 05/05/21 05/05/21mrh acs

Arsenic mg/L0.0051 0.0010 1 05/05/21 05/05/21mrh acs

Barium mg/L0.36 0.010 1 05/05/21 05/05/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Chromium mg/L0.0086 0.00090 1 05/05/21 05/05/21mrh acs

Cobalt mg/L0.0030 0.0016 1 05/05/21 05/05/21mrh acs

Copper mg/L<0.0040 0.0040 1 05/05/21 05/05/21mrh acs

Lead mg/L<0.0020 0.0020 1 05/05/21 05/05/21mrh acs

Manganese mg/L0.75 0.025 1 05/05/21 05/05/21mrh acs

Molybdenum mg/L0.0052 0.00040 1 05/05/21 05/05/21mrh acs N

Nickel mg/L0.016 0.0050 1 05/05/21 05/05/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-02

Sample ID: MW-2 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 09:55Matrix: Ground Water

Field pH: 6.94

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0020 0.0020 1 05/05/21 05/05/21mrh acs

Silver mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Thallium mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Vanadium mg/L<0.00080 0.00080 1 05/05/21 05/05/21mrh acs

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L850 8.2 10 05/05/21 05/10/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T109603

Beryllium mg/L<0.0010 0.0010 1 04/30/21 05/06/21ckd dc

Boron mg/L43 0.50 10 04/30/21 05/06/21ckd dc

Calcium mg/L140 5.0 10 04/30/21 05/06/21ckd dc

Iron mg/L0.24 0.10 1 04/30/21 05/06/21ckd dc

Lithium mg/L0.92 0.010 1 04/30/21 05/06/21ckd dc N

Magnesium mg/L44 2.0 10 04/30/21 05/06/21ckd dc

Potassium mg/L19 10 10 04/30/21 05/06/21ckd dc

Sodium mg/L130 5.0 10 04/30/21 05/06/21ckd dc N

Zinc mg/L<0.020 0.020 1 04/30/21 05/06/21ckd dc

Analysis Method: EPA 6020B

Batch:  T109749

Antimony mg/L0.00024 0.00020 1 05/04/21 05/05/21ckd acs

Arsenic mg/L0.0076 0.0010 1 05/04/21 05/05/21ckd acs

Barium mg/L0.20 0.00060 1 05/04/21 05/05/21ckd acs

Cadmium mg/L<0.0010 0.0010 1 05/04/21 05/05/21ckd acs

Chromium mg/L0.0086 0.00080 1 05/04/21 05/05/21ckd acs

Cobalt mg/L0.0032 0.0016 1 05/04/21 05/05/21ckd acs

Copper mg/L0.00012 0.00080 1 05/04/21 05/05/21ckd acs J

Lead mg/L<0.0020 0.0020 5 05/04/21 05/05/21ckd acs 402.5

Manganese mg/L0.91 0.00040 1 05/04/21 05/05/21ckd acs

Molybdenum mg/L0.0048 0.00040 1 05/04/21 05/05/21ckd acs N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-02

Sample ID: MW-2 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 09:55Matrix: Ground Water

Field pH: 6.94

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.014 0.00040 1 05/04/21 05/05/21ckd acs

Selenium mg/L0.00080 0.00087 1 05/04/21 05/05/21ckd acs J

Silver mg/L<0.000040 0.000040 1 05/04/21 05/05/21ckd acs

Thallium mg/L<0.00087 0.00087 5 05/04/21 05/05/21ckd acs 402.5

Vanadium mg/L0.00029 0.00080 1 05/04/21 05/05/21ckd acs J

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T109450

Fluoride mg/L8.0 0.10 5 04/26/21 04/27/21rg rg

Chloride mg/L140 3.8 25 04/26/21 04/27/21rg rg

Sulfate as SO4 mg/L1.5 3.0 5 04/26/21 04/27/21rg rg J

Analysis Method: SM 2320 B-11

Batch:  T109705

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L1800 20 4 05/03/21 05/04/21ats ats N

Analysis Method: SM 2540 C-11

Batch:  T109546

Total Dissolved Solids mg/L1700 40 4 04/28/21 04/28/21cm cm

Analysis Method: SM 4500-H+ B-11

Batch:  T109205

pH pH Units6.94 1 04/23/21 04/23/21tb tb SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-03

Sample ID: MW-3 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 10:20Matrix: Ground Water

Field pH: 6.91

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T109519

Mercury mg/L<0.00020 0.00020 1 04/28/21 04/29/21kbc acs N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T109489

Mercury ng/L0.55 0.50 1 04/27/21 04/28/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T109789

Beryllium mg/L<0.0020 0.0020 1 05/05/21 05/07/21mrh dc

Boron mg/L4.3 0.050 1 05/05/21 05/07/21mrh dc

Calcium mg/L680 10 20 05/05/21 05/10/21mrh dc

Iron mg/L0.71 0.20 1 05/05/21 05/07/21mrh dc

Lithium mg/L0.070 0.010 1 05/05/21 05/07/21mrh dc N

Magnesium mg/L290 4.0 20 05/05/21 05/10/21mrh dc

Potassium mg/L22 1.0 1 05/05/21 05/07/21mrh dc

Sodium mg/L160 10 20 05/05/21 05/10/21mrh dc N

Zinc mg/L<0.020 0.020 1 05/05/21 05/07/21mrh dc

Analysis Method: EPA 6020B

Batch:  T109789

Antimony mg/L<0.0015 0.0015 5 05/05/21 05/05/21mrh acs 402.5

Arsenic mg/L<0.0050 0.0050 5 05/05/21 05/05/21mrh acs 402.5

Barium mg/L0.21 0.050 5 05/05/21 05/05/21mrh acs

Cadmium mg/L<0.0050 0.0050 5 05/05/21 05/05/21mrh acs 402.5

Chromium mg/L0.0017 0.00090 1 05/05/21 05/05/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 05/05/21 05/05/21mrh acs

Copper mg/L<0.0040 0.0040 1 05/05/21 05/05/21mrh acs

Lead mg/L<0.010 0.010 5 05/05/21 05/05/21mrh acs 402.5

Manganese mg/L2.5 0.12 5 05/05/21 05/05/21mrh acs

Molybdenum mg/L<0.0020 0.0020 5 05/05/21 05/05/21mrh acs 402.5, N

Nickel mg/L0.0023 0.0050 1 05/05/21 05/05/21mrh acs J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-03

Sample ID: MW-3 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 10:20Matrix: Ground Water

Field pH: 6.91

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.010 0.010 5 05/05/21 05/05/21mrh acs 402.5

Silver mg/L<0.0050 0.0050 5 05/05/21 05/05/21mrh acs 402.5

Thallium mg/L<0.0050 0.0050 5 05/05/21 05/05/21mrh acs 402.5

Vanadium mg/L0.00054 0.00080 1 05/05/21 05/05/21mrh acs J

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L2900 16 20 05/05/21 05/10/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T109603

Beryllium mg/L<0.0010 0.0010 1 04/30/21 05/06/21ckd dc

Boron mg/L4.4 0.050 1 04/30/21 05/06/21ckd dc

Calcium mg/L400 5.0 10 04/30/21 05/06/21ckd dc

Iron mg/L0.078 0.10 1 04/30/21 05/06/21ckd dc J

Lithium mg/L0.069 0.010 1 04/30/21 05/06/21ckd dc N

Magnesium mg/L160 2.0 10 04/30/21 05/06/21ckd dc

Potassium mg/L21 1.0 1 04/30/21 05/06/21ckd dc

Sodium mg/L90 5.0 10 04/30/21 05/06/21ckd dc N

Zinc mg/L<0.020 0.020 1 04/30/21 05/06/21ckd dc

Analysis Method: EPA 6020B

Batch:  T109749

Antimony mg/L<0.0010 0.0010 5 05/04/21 05/05/21ckd acs 402.5

Arsenic mg/L0.0016 0.0010 1 05/04/21 05/05/21ckd acs

Barium mg/L0.21 0.0030 5 05/04/21 05/05/21ckd acs

Cadmium mg/L<0.0010 0.0010 1 05/04/21 05/05/21ckd acs

Chromium mg/L0.0019 0.00080 1 05/04/21 05/05/21ckd acs

Cobalt mg/L0.00066 0.0016 1 05/04/21 05/05/21ckd acs J

Copper mg/L0.00018 0.00080 1 05/04/21 05/05/21ckd acs J

Lead mg/L<0.0020 0.0020 5 05/04/21 05/05/21ckd acs 402.5

Manganese mg/L2.6 0.0020 5 05/04/21 05/05/21ckd acs

Molybdenum mg/L0.00010 0.00040 1 05/04/21 05/05/21ckd acs J, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-03

Sample ID: MW-3 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 10:20Matrix: Ground Water

Field pH: 6.91

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.0025 0.00040 1 05/04/21 05/05/21ckd acs

Selenium mg/L0.00057 0.00087 1 05/04/21 05/05/21ckd acs J

Silver mg/L<0.000040 0.000040 1 05/04/21 05/05/21ckd acs

Thallium mg/L<0.00087 0.00087 5 05/04/21 05/05/21ckd acs 402.5

Vanadium mg/L0.00084 0.00080 1 05/04/21 05/05/21ckd acs

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T109450

Fluoride mg/L1.3 0.10 5 04/26/21 04/27/21rg rg

Chloride mg/L380 7.5 50 04/26/21 04/27/21rg rg

Sulfate as SO4 mg/L570 30 50 04/26/21 04/27/21rg rg

Analysis Method: SM 2320 B-11

Batch:  T109705

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L1600 20 4 05/03/21 05/04/21ats ats N

Analysis Method: SM 2540 C-11

Batch:  T109546

Total Dissolved Solids mg/L2900 40 4 04/28/21 04/28/21cm cm

Analysis Method: SM 4500-H+ B-11

Batch:  T109205

pH pH Units6.91 1 04/23/21 04/23/21tb tb SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-04

Sample ID: MW-4 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 10:50Matrix: Ground Water

Field pH: 7.18

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T109519

Mercury mg/L<0.00020 0.00020 1 04/28/21 04/29/21kbc acs N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T109489

Mercury ng/L<0.50 0.50 1 04/27/21 04/28/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T109789

Beryllium mg/L<0.0020 0.0020 1 05/05/21 05/07/21mrh dc

Boron mg/L3.3 0.050 1 05/05/21 05/07/21mrh dc

Calcium mg/L380 5.0 10 05/05/21 05/10/21mrh dc

Iron mg/L6.9 0.20 1 05/05/21 05/07/21mrh dc

Lithium mg/L0.060 0.010 1 05/05/21 05/07/21mrh dc N

Magnesium mg/L100 2.0 10 05/05/21 05/10/21mrh dc

Potassium mg/L22 1.0 1 05/05/21 05/07/21mrh dc

Sodium mg/L78 5.0 10 05/05/21 05/10/21mrh dc N

Zinc mg/L<0.020 0.020 1 05/05/21 05/07/21mrh dc

Analysis Method: EPA 6020B

Batch:  T109789

Antimony mg/L<0.00030 0.00030 1 05/05/21 05/05/21mrh acs

Arsenic mg/L0.0012 0.0010 1 05/05/21 05/05/21mrh acs

Barium mg/L0.086 0.010 1 05/05/21 05/05/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Chromium mg/L0.0019 0.00090 1 05/05/21 05/05/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 05/05/21 05/05/21mrh acs

Copper mg/L0.0020 0.0040 1 05/05/21 05/05/21mrh acs J

Lead mg/L<0.0020 0.0020 1 05/05/21 05/05/21mrh acs

Manganese mg/L0.83 0.025 1 05/05/21 05/05/21mrh acs

Molybdenum mg/L0.00085 0.00040 1 05/05/21 05/05/21mrh acs N

Nickel mg/L0.018 0.0050 1 05/05/21 05/05/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-04

Sample ID: MW-4 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 10:50Matrix: Ground Water

Field pH: 7.18

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0020 0.0020 1 05/05/21 05/05/21mrh acs

Silver mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Thallium mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Vanadium mg/L0.00055 0.00080 1 05/05/21 05/05/21mrh acs J

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1400 8.2 10 05/05/21 05/10/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T109603

Beryllium mg/L<0.0010 0.0010 1 04/30/21 05/06/21ckd dc

Boron mg/L3.3 0.050 1 04/30/21 05/06/21ckd dc

Calcium mg/L340 5.0 10 04/30/21 05/06/21ckd dc

Iron mg/L2.7 0.10 1 04/30/21 05/06/21ckd dc

Lithium mg/L0.064 0.010 1 04/30/21 05/06/21ckd dc N

Magnesium mg/L90 2.0 10 04/30/21 05/06/21ckd dc

Potassium mg/L22 1.0 1 04/30/21 05/06/21ckd dc

Sodium mg/L64 5.0 10 04/30/21 05/06/21ckd dc N

Zinc mg/L<0.020 0.020 1 04/30/21 05/06/21ckd dc

Analysis Method: EPA 6020B

Batch:  T109749

Antimony mg/L0.00025 0.00020 1 05/04/21 05/05/21ckd acs

Arsenic mg/L0.00098 0.0010 1 05/04/21 05/05/21ckd acs J

Barium mg/L0.073 0.00060 1 05/04/21 05/05/21ckd acs

Cadmium mg/L<0.0010 0.0010 1 05/04/21 05/05/21ckd acs

Chromium mg/L0.0020 0.00080 1 05/04/21 05/05/21ckd acs

Cobalt mg/L0.00027 0.0016 1 05/04/21 05/05/21ckd acs J

Copper mg/L0.00027 0.00080 1 05/04/21 05/05/21ckd acs J

Lead mg/L<0.0020 0.0020 5 05/04/21 05/05/21ckd acs 402.5

Manganese mg/L1.1 0.00040 1 05/04/21 05/05/21ckd acs

Molybdenum mg/L0.00078 0.00040 1 05/04/21 05/05/21ckd acs N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-04

Sample ID: MW-4 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 10:50Matrix: Ground Water

Field pH: 7.18

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.019 0.00040 1 05/04/21 05/05/21ckd acs

Selenium mg/L<0.00087 0.00087 1 05/04/21 05/05/21ckd acs

Silver mg/L<0.000040 0.000040 1 05/04/21 05/05/21ckd acs

Thallium mg/L<0.00087 0.00087 5 05/04/21 05/05/21ckd acs 402.5

Vanadium mg/L0.00054 0.00080 1 05/04/21 05/05/21ckd acs J

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T109450

Fluoride mg/L1.1 0.10 5 04/26/21 04/27/21rg rg

Chloride mg/L220 7.5 50 04/26/21 04/27/21rg rg

Sulfate as SO4 mg/L530 30 50 04/26/21 04/27/21rg rg

Analysis Method: SM 2320 B-11

Batch:  T109705

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L660 20 4 05/03/21 05/04/21ats ats N

Analysis Method: SM 2540 C-11

Batch:  T109546

Total Dissolved Solids mg/L1800 40 4 04/28/21 04/28/21cm cm

Analysis Method: SM 4500-H+ B-11

Batch:  T109205

pH pH Units7.18 1 04/23/21 04/23/21tb tb SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-05

Sample ID: MW-5 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 07:50Matrix: Ground Water

Field pH: 6.76

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T109519

Mercury mg/L<0.00020 0.00020 1 04/28/21 04/29/21kbc acs N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T109489

Mercury ng/L<0.50 0.50 1 04/27/21 04/28/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T109789

Beryllium mg/L<0.0020 0.0020 1 05/05/21 05/07/21mrh dc

Boron mg/L2.3 0.050 1 05/05/21 05/07/21mrh dc

Calcium mg/L560 10 20 05/05/21 05/10/21mrh dc

Iron mg/L24 0.20 1 05/05/21 05/07/21mrh dc

Lithium mg/L0.12 0.010 1 05/05/21 05/07/21mrh dc N

Magnesium mg/L41 0.20 1 05/05/21 05/07/21mrh dc

Potassium mg/L10 1.0 1 05/05/21 05/07/21mrh dc

Sodium mg/L28 0.50 1 05/05/21 05/07/21mrh dc N

Zinc mg/L<0.020 0.020 1 05/05/21 05/07/21mrh dc

Analysis Method: EPA 6020B

Batch:  T109789

Antimony mg/L<0.0015 0.0015 5 05/05/21 05/05/21mrh acs 402.5

Arsenic mg/L0.076 0.0010 1 05/05/21 05/05/21mrh acs

Barium mg/L0.054 0.050 5 05/05/21 05/05/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Chromium mg/L<0.00090 0.00090 1 05/05/21 05/05/21mrh acs

Cobalt mg/L0.0014 0.0016 1 05/05/21 05/05/21mrh acs J

Copper mg/L<0.0040 0.0040 1 05/05/21 05/05/21mrh acs

Lead mg/L<0.010 0.010 5 05/05/21 05/05/21mrh acs 402.5

Manganese mg/L1.8 0.025 1 05/05/21 05/05/21mrh acs

Molybdenum mg/L0.0068 0.00040 1 05/05/21 05/05/21mrh acs N

Nickel mg/L0.0023 0.0050 1 05/05/21 05/05/21mrh acs J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-05

Sample ID: MW-5 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 07:50Matrix: Ground Water

Field pH: 6.76

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0020 0.0020 1 05/05/21 05/05/21mrh acs

Silver mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Thallium mg/L<0.0050 0.0050 5 05/05/21 05/05/21mrh acs 402.5

Vanadium mg/L<0.00080 0.00080 1 05/05/21 05/05/21mrh acs

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1600 0.82 20 05/05/21 05/10/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T109603

Beryllium mg/L0.00013 0.0010 1 04/30/21 05/06/21ckd dc J

Boron mg/L2.2 0.050 1 04/30/21 05/06/21ckd dc

Calcium mg/L320 12 25 04/30/21 05/06/21ckd dc

Iron mg/L22 0.10 1 04/30/21 05/06/21ckd dc

Lithium mg/L0.12 0.010 1 04/30/21 05/06/21ckd dc N

Magnesium mg/L40 0.20 1 04/30/21 05/06/21ckd dc

Potassium mg/L10 1.0 1 04/30/21 05/06/21ckd dc

Sodium mg/L28 0.50 1 04/30/21 05/06/21ckd dc N

Zinc mg/L0.0023 0.020 1 04/30/21 05/06/21ckd dc J

Analysis Method: EPA 6020B

Batch:  T109749

Antimony mg/L<0.0010 0.0010 5 05/04/21 05/05/21ckd acs 402.5

Arsenic mg/L0.071 0.0010 1 05/04/21 05/05/21ckd acs

Barium mg/L0.058 0.0030 5 05/04/21 05/05/21ckd acs

Cadmium mg/L<0.0010 0.0010 1 05/04/21 05/05/21ckd acs

Chromium mg/L<0.00080 0.00080 1 05/04/21 05/05/21ckd acs

Cobalt mg/L0.0013 0.0016 1 05/04/21 05/05/21ckd acs J

Copper mg/L0.00094 0.00080 1 05/04/21 05/05/21ckd acs

Lead mg/L<0.0020 0.0020 5 05/04/21 05/05/21ckd acs 402.5

Manganese mg/L1.7 0.0020 5 05/04/21 05/05/21ckd acs

Molybdenum mg/L0.0063 0.00040 1 05/04/21 05/05/21ckd acs N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-05

Sample ID: MW-5 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 07:50Matrix: Ground Water

Field pH: 6.76

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.00086 0.00040 1 05/04/21 05/05/21ckd acs

Selenium mg/L<0.00087 0.00087 1 05/04/21 05/05/21ckd acs

Silver mg/L<0.000040 0.000040 1 05/04/21 05/05/21ckd acs

Thallium mg/L<0.00087 0.00087 5 05/04/21 05/05/21ckd acs 402.5

Vanadium mg/L0.00035 0.00080 1 05/04/21 05/05/21ckd acs J

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T109450

Fluoride mg/L3.9 0.10 5 04/26/21 04/27/21rg rg

Chloride mg/L28 0.75 5 04/26/21 04/27/21rg rg

Sulfate as SO4 mg/L540 30 50 04/26/21 04/27/21rg rg

Analysis Method: SM 2320 B-11

Batch:  T109705

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L400 20 4 05/03/21 05/04/21ats ats N

Analysis Method: SM 2540 C-11

Batch:  T109546

Total Dissolved Solids mg/L2000 40 4 04/28/21 04/28/21cm cm

Analysis Method: SM 4500-H+ B-11

Batch:  T109205

pH pH Units6.76 1 04/23/21 04/23/21tb tb SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-06

Sample ID: MW-6 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 08:45Matrix: Ground Water

Field pH: 7.17

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T109519

Mercury mg/L<0.00020 0.00020 1 04/28/21 04/29/21kbc acs N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T109489

Mercury ng/L6.0 0.50 1 04/27/21 04/28/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T109789

Beryllium mg/L<0.0020 0.0020 1 05/05/21 05/07/21mrh dc

Boron mg/L8.6 0.050 1 05/05/21 05/07/21mrh dc

Calcium mg/L230 5.0 10 05/05/21 05/10/21mrh dc

Iron mg/L18 0.20 1 05/05/21 05/07/21mrh dc

Lithium mg/L0.16 0.010 1 05/05/21 05/07/21mrh dc N

Magnesium mg/L110 2.0 10 05/05/21 05/10/21mrh dc

Potassium mg/L27 1.0 1 05/05/21 05/07/21mrh dc

Sodium mg/L80 5.0 10 05/05/21 05/10/21mrh dc N

Zinc mg/L<0.020 0.020 1 05/05/21 05/07/21mrh dc

Analysis Method: EPA 6020B

Batch:  T109789

Antimony mg/L<0.00030 0.00030 1 05/05/21 05/05/21mrh acs

Arsenic mg/L0.00083 0.0010 1 05/05/21 05/05/21mrh acs J

Barium mg/L1.3 0.010 1 05/05/21 05/05/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Chromium mg/L0.00089 0.00090 1 05/05/21 05/05/21mrh acs J

Cobalt mg/L<0.0016 0.0016 1 05/05/21 05/05/21mrh acs

Copper mg/L<0.0040 0.0040 1 05/05/21 05/05/21mrh acs

Lead mg/L0.0021 0.0020 1 05/05/21 05/05/21mrh acs

Manganese mg/L0.32 0.025 1 05/05/21 05/05/21mrh acs

Molybdenum mg/L0.00045 0.00040 1 05/05/21 05/05/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 05/05/21 05/05/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-06

Sample ID: MW-6 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 08:45Matrix: Ground Water

Field pH: 7.17

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0020 0.0020 1 05/05/21 05/05/21mrh acs

Silver mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Thallium mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Vanadium mg/L<0.00080 0.00080 1 05/05/21 05/05/21mrh acs

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1000 8.2 10 05/05/21 05/10/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T109603

Beryllium mg/L<0.0010 0.0010 1 04/30/21 05/06/21ckd dc

Boron mg/L8.4 0.050 1 04/30/21 05/06/21ckd dc

Calcium mg/L220 5.0 10 04/30/21 05/10/21ckd dc

Iron mg/L0.23 0.10 1 04/30/21 05/06/21ckd dc

Lithium mg/L0.17 0.010 1 04/30/21 05/06/21ckd dc N

Magnesium mg/L100 2.0 10 04/30/21 05/10/21ckd dc

Potassium mg/L27 1.0 1 04/30/21 05/06/21ckd dc

Sodium mg/L73 5.0 10 04/30/21 05/10/21ckd dc N

Zinc mg/L<0.020 0.020 1 04/30/21 05/06/21ckd dc

Analysis Method: EPA 6020B

Batch:  T109749

Antimony mg/L0.000093 0.00020 1 05/04/21 05/05/21ckd acs J

Arsenic mg/L0.00031 0.0010 1 05/04/21 05/05/21ckd acs J

Barium mg/L1.3 0.00060 1 05/04/21 05/05/21ckd acs

Cadmium mg/L<0.0010 0.0010 1 05/04/21 05/05/21ckd acs

Chromium mg/L<0.00080 0.00080 1 05/04/21 05/05/21ckd acs

Cobalt mg/L0.00022 0.0016 1 05/04/21 05/05/21ckd acs J

Copper mg/L0.00029 0.00080 1 05/04/21 05/05/21ckd acs J

Lead mg/L<0.00040 0.00040 1 05/04/21 05/05/21ckd acs

Manganese mg/L0.38 0.00040 1 05/04/21 05/05/21ckd acs

Molybdenum mg/L0.00023 0.00040 1 05/04/21 05/05/21ckd acs J, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-06

Sample ID: MW-6 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 08:45Matrix: Ground Water

Field pH: 7.17

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.0010 0.00040 1 05/04/21 05/05/21ckd acs

Selenium mg/L<0.00087 0.00087 1 05/04/21 05/05/21ckd acs

Silver mg/L<0.000040 0.000040 1 05/04/21 05/05/21ckd acs

Thallium mg/L<0.00017 0.00017 1 05/04/21 05/05/21ckd acs

Vanadium mg/L<0.00080 0.00080 1 05/04/21 05/05/21ckd acs

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T109450

Fluoride mg/L1.2 0.10 5 04/26/21 04/27/21rg rg

Chloride mg/L150 3.8 25 04/26/21 04/27/21rg rg

Sulfate as SO4 mg/L5.7 3.0 5 04/26/21 04/27/21rg rg

Analysis Method: SM 2320 B-11

Batch:  T109705

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L980 20 4 05/03/21 05/04/21ats ats N

Analysis Method: SM 2540 C-11

Batch:  T109546

Total Dissolved Solids mg/L1200 40 4 04/28/21 04/28/21cm cm

Analysis Method: SM 4500-H+ B-11

Batch:  T109205

pH pH Units7.17 1 04/23/21 04/23/21tb tb SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-07

Sample ID: MW-7 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 07:30Matrix: Ground Water

Field pH: 6.47

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T109519

Mercury mg/L<0.00020 0.00020 1 04/28/21 04/29/21kbc acs N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T109489

Mercury ng/L<0.50 0.50 1 04/27/21 04/28/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T109789

Beryllium mg/L<0.0020 0.0020 1 05/05/21 05/07/21mrh dc

Boron mg/L13 0.050 1 05/05/21 05/07/21mrh dc

Calcium mg/L140 2.5 5 05/05/21 05/10/21mrh dc

Iron mg/L15 0.20 1 05/05/21 05/07/21mrh dc

Lithium mg/L<0.010 0.010 1 05/05/21 05/07/21mrh dc N

Magnesium mg/L33 0.20 1 05/05/21 05/07/21mrh dc

Potassium mg/L4.5 1.0 1 05/05/21 05/07/21mrh dc

Sodium mg/L55 2.5 5 05/05/21 05/10/21mrh dc N

Zinc mg/L<0.020 0.020 1 05/05/21 05/07/21mrh dc

Analysis Method: EPA 6020B

Batch:  T109789

Antimony mg/L<0.00030 0.00030 1 05/05/21 05/05/21mrh acs

Arsenic mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Barium mg/L0.27 0.010 1 05/05/21 05/05/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Chromium mg/L<0.00090 0.00090 1 05/05/21 05/05/21mrh acs

Cobalt mg/L0.00079 0.0016 1 05/05/21 05/05/21mrh acs J

Copper mg/L<0.0040 0.0040 1 05/05/21 05/05/21mrh acs

Lead mg/L<0.0020 0.0020 1 05/05/21 05/05/21mrh acs

Manganese mg/L1.6 0.025 1 05/05/21 05/05/21mrh acs

Molybdenum mg/L0.00017 0.00040 1 05/05/21 05/05/21mrh acs J, N

Nickel mg/L<0.0050 0.0050 1 05/05/21 05/05/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-07

Sample ID: MW-7 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 07:30Matrix: Ground Water

Field pH: 6.47

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0020 0.0020 1 05/05/21 05/05/21mrh acs

Silver mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Thallium mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Vanadium mg/L0.00065 0.00080 1 05/05/21 05/05/21mrh acs J

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L480 0.82 5 05/05/21 05/10/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T109603

Beryllium mg/L<0.0010 0.0010 1 04/30/21 05/06/21ckd dc

Boron mg/L13 0.050 1 04/30/21 05/06/21ckd dc

Calcium mg/L150 5.0 10 04/30/21 05/10/21ckd dc

Iron mg/L14 0.10 1 04/30/21 05/06/21ckd dc

Lithium mg/L0.0046 0.010 1 04/30/21 05/06/21ckd dc J, N

Magnesium mg/L35 0.20 1 04/30/21 05/06/21ckd dc

Potassium mg/L4.9 1.0 1 04/30/21 05/06/21ckd dc

Sodium mg/L55 5.0 10 04/30/21 05/10/21ckd dc N

Zinc mg/L0.0021 0.020 1 04/30/21 05/06/21ckd dc J

Analysis Method: EPA 6020B

Batch:  T109749

Antimony mg/L0.00032 0.00020 1 05/04/21 05/05/21ckd acs

Arsenic mg/L0.00045 0.0010 1 05/04/21 05/05/21ckd acs J

Barium mg/L0.26 0.00060 1 05/04/21 05/05/21ckd acs

Cadmium mg/L<0.0010 0.0010 1 05/04/21 05/05/21ckd acs

Chromium mg/L<0.00080 0.00080 1 05/04/21 05/05/21ckd acs

Cobalt mg/L0.00076 0.0016 1 05/04/21 05/05/21ckd acs J

Copper mg/L0.00022 0.00080 1 05/04/21 05/05/21ckd acs J

Lead mg/L0.000096 0.00040 1 05/04/21 05/05/21ckd acs J

Manganese mg/L1.6 0.0020 5 05/04/21 05/05/21ckd acs

Molybdenum mg/L0.00011 0.00040 1 05/04/21 05/05/21ckd acs J, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-07

Sample ID: MW-7 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 07:30Matrix: Ground Water

Field pH: 6.47

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.00026 0.00040 1 05/04/21 05/05/21ckd acs J

Selenium mg/L<0.00087 0.00087 1 05/04/21 05/05/21ckd acs

Silver mg/L<0.000040 0.000040 1 05/04/21 05/05/21ckd acs

Thallium mg/L<0.00017 0.00017 1 05/04/21 05/05/21ckd acs

Vanadium mg/L0.00067 0.00080 1 05/04/21 05/05/21ckd acs J

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T109450

Fluoride mg/L0.084 0.10 5 04/26/21 04/27/21rg rg J

Chloride mg/L13 0.75 5 04/26/21 04/27/21rg rg

Sulfate as SO4 mg/L15 3.0 5 04/26/21 04/27/21rg rg

Analysis Method: SM 2320 B-11

Batch:  T109705

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L610 20 4 05/03/21 05/04/21ats ats N

Analysis Method: SM 2540 C-11

Batch:  T109546

Total Dissolved Solids mg/L660 40 4 04/28/21 04/28/21cm cm

Analysis Method: SM 4500-H+ B-11

Batch:  T109205

pH pH Units6.47 1 04/23/21 04/23/21tb tb SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-08

Sample ID: MW-8 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 14:58Matrix: Ground Water

Field pH: 7.18

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T109519

Mercury mg/L<0.00020 0.00020 1 04/28/21 04/29/21kbc acs N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T109489

Mercury ng/L1.4 0.50 1 04/27/21 04/28/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T109789

Beryllium mg/L<0.0020 0.0020 1 05/05/21 05/07/21mrh dc

Boron mg/L0.96 0.050 1 05/05/21 05/07/21mrh dc

Calcium mg/L130 2.5 5 05/05/21 05/10/21mrh dc

Iron mg/L27 0.20 1 05/05/21 05/07/21mrh dc

Lithium mg/L0.034 0.010 1 05/05/21 05/07/21mrh dc N

Magnesium mg/L23 0.20 1 05/05/21 05/07/21mrh dc

Potassium mg/L8.6 1.0 1 05/05/21 05/07/21mrh dc

Sodium mg/L25 0.50 1 05/05/21 05/07/21mrh dc N

Zinc mg/L<0.020 0.020 1 05/05/21 05/07/21mrh dc

Analysis Method: EPA 6020B

Batch:  T109789

Antimony mg/L<0.00030 0.00030 1 05/05/21 05/05/21mrh acs

Arsenic mg/L0.0028 0.0010 1 05/05/21 05/05/21mrh acs

Barium mg/L0.88 0.010 1 05/05/21 05/05/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Chromium mg/L<0.00090 0.00090 1 05/05/21 05/05/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 05/05/21 05/05/21mrh acs

Copper mg/L<0.0040 0.0040 1 05/05/21 05/05/21mrh acs

Lead mg/L<0.0020 0.0020 1 05/05/21 05/05/21mrh acs

Manganese mg/L1.3 0.025 1 05/05/21 05/05/21mrh acs

Molybdenum mg/L0.0036 0.00040 1 05/05/21 05/05/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 05/05/21 05/05/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-08

Sample ID: MW-8 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 14:58Matrix: Ground Water

Field pH: 7.18

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0020 0.0020 1 05/05/21 05/05/21mrh acs

Silver mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Thallium mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Vanadium mg/L<0.00080 0.00080 1 05/05/21 05/05/21mrh acs

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L420 0.82 5 05/05/21 05/10/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T109603

Beryllium mg/L<0.0010 0.0010 1 04/30/21 05/06/21ckd dc

Boron mg/L1.0 0.50 10 04/30/21 05/10/21ckd dc

Calcium mg/L140 5.0 10 04/30/21 05/10/21ckd dc

Iron mg/L27 0.10 1 04/30/21 05/06/21ckd dc

Lithium mg/L0.037 0.010 1 04/30/21 05/06/21ckd dc N

Magnesium mg/L24 0.20 1 04/30/21 05/06/21ckd dc

Potassium mg/L9.2 1.0 1 04/30/21 05/06/21ckd dc

Sodium mg/L27 0.50 1 04/30/21 05/06/21ckd dc N

Zinc mg/L0.0031 0.020 1 04/30/21 05/06/21ckd dc J

Analysis Method: EPA 6020B

Batch:  T109749

Antimony mg/L0.00028 0.00020 1 05/04/21 05/05/21ckd acs

Arsenic mg/L0.0027 0.0010 1 05/04/21 05/05/21ckd acs

Barium mg/L0.89 0.00060 1 05/04/21 05/05/21ckd acs

Cadmium mg/L<0.0010 0.0010 1 05/04/21 05/05/21ckd acs

Chromium mg/L0.00054 0.00080 1 05/04/21 05/05/21ckd acs J

Cobalt mg/L0.00028 0.0016 1 05/04/21 05/05/21ckd acs J

Copper mg/L0.00034 0.00080 1 05/04/21 05/05/21ckd acs J

Lead mg/L0.000071 0.00040 1 05/04/21 05/05/21ckd acs J

Manganese mg/L1.5 0.00040 1 05/04/21 05/05/21ckd acs

Molybdenum mg/L0.0036 0.00040 1 05/04/21 05/05/21ckd acs N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-08

Sample ID: MW-8 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 14:58Matrix: Ground Water

Field pH: 7.18

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.0011 0.00040 1 05/04/21 05/05/21ckd acs

Selenium mg/L<0.00087 0.00087 1 05/04/21 05/05/21ckd acs

Silver mg/L<0.000040 0.000040 1 05/04/21 05/05/21ckd acs

Thallium mg/L<0.00017 0.00017 1 05/04/21 05/05/21ckd acs

Vanadium mg/L0.00037 0.00080 1 05/04/21 05/05/21ckd acs J

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T109450

Fluoride mg/L0.49 0.10 5 04/26/21 04/27/21rg rg

Chloride mg/L40 0.75 5 04/26/21 04/27/21rg rg

Sulfate as SO4 mg/L11 3.0 5 04/26/21 04/27/21rg rg

Analysis Method: SM 2320 B-11

Batch:  T109705

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L420 20 4 05/03/21 05/04/21ats ats N

Analysis Method: SM 2540 C-11

Batch:  T109546

Total Dissolved Solids mg/L540 40 4 04/28/21 04/28/21cm cm

Analysis Method: SM 4500-H+ B-11

Batch:  T109205

pH pH Units7.18 1 04/23/21 04/23/21tb tb SITE, N

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-09

Sample ID: MW-9 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 14:30Matrix: Ground Water

Field pH: 7.14

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T109519

Mercury mg/L<0.00020 0.00020 1 04/28/21 04/29/21kbc acs N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T109489

Mercury ng/L<0.50 0.50 1 04/27/21 04/28/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T109789

Beryllium mg/L<0.0020 0.0020 1 05/05/21 05/07/21mrh dc

Boron mg/L5.3 0.050 1 05/05/21 05/07/21mrh dc

Calcium mg/L230 5.0 10 05/05/21 05/10/21mrh dc

Iron mg/L23 0.20 1 05/05/21 05/07/21mrh dc

Lithium mg/L0.26 0.010 1 05/05/21 05/07/21mrh dc N

Magnesium mg/L38 0.20 1 05/05/21 05/07/21mrh dc

Potassium mg/L14 1.0 1 05/05/21 05/07/21mrh dc

Sodium mg/L30 0.50 1 05/05/21 05/07/21mrh dc N

Zinc mg/L<0.020 0.020 1 05/05/21 05/07/21mrh dc

Analysis Method: EPA 6020B

Batch:  T109789

Antimony mg/L<0.00030 0.00030 1 05/05/21 05/05/21mrh acs

Arsenic mg/L0.0025 0.0010 1 05/05/21 05/05/21mrh acs

Barium mg/L1.0 0.010 1 05/05/21 05/05/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Chromium mg/L0.0024 0.00090 1 05/05/21 05/05/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 05/05/21 05/05/21mrh acs

Copper mg/L<0.0040 0.0040 1 05/05/21 05/05/21mrh acs

Lead mg/L<0.0020 0.0020 1 05/05/21 05/05/21mrh acs

Manganese mg/L0.60 0.025 1 05/05/21 05/05/21mrh acs

Molybdenum mg/L0.028 0.00040 1 05/05/21 05/05/21mrh acs N

Nickel mg/L0.0031 0.0050 1 05/05/21 05/05/21mrh acs J
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-09

Sample ID: MW-9 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 14:30Matrix: Ground Water

Field pH: 7.14

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0020 0.0020 1 05/05/21 05/05/21mrh acs

Silver mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Thallium mg/L<0.0010 0.0010 1 05/05/21 05/05/21mrh acs

Vanadium mg/L<0.00080 0.00080 1 05/05/21 05/05/21mrh acs

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L740 0.82 10 05/05/21 05/10/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T109603

Beryllium mg/L<0.0010 0.0010 1 04/30/21 05/06/21ckd dc

Boron mg/L5.3 0.050 1 04/30/21 05/06/21ckd dc

Calcium mg/L210 5.0 10 04/30/21 05/10/21ckd dc

Iron mg/L23 0.10 1 04/30/21 05/06/21ckd dc

Lithium mg/L0.27 0.010 1 04/30/21 05/06/21ckd dc N

Magnesium mg/L39 0.20 1 04/30/21 05/06/21ckd dc

Potassium mg/L15 1.0 1 04/30/21 05/06/21ckd dc

Sodium mg/L31 0.50 1 04/30/21 05/06/21ckd dc N

Zinc mg/L<0.020 0.020 1 04/30/21 05/06/21ckd dc

Analysis Method: EPA 6020B

Batch:  T109749

Antimony mg/L0.00022 0.00020 1 05/04/21 05/05/21ckd acs

Arsenic mg/L0.0023 0.0010 1 05/04/21 05/05/21ckd acs

Barium mg/L0.59 0.00060 1 05/04/21 05/05/21ckd acs

Cadmium mg/L<0.0010 0.0010 1 05/04/21 05/05/21ckd acs

Chromium mg/L0.0021 0.00080 1 05/04/21 05/05/21ckd acs

Cobalt mg/L0.00038 0.0016 1 05/04/21 05/05/21ckd acs J

Copper mg/L0.00020 0.00080 1 05/04/21 05/05/21ckd acs J

Lead mg/L<0.00040 0.00040 1 05/04/21 05/05/21ckd acs

Manganese mg/L0.67 0.00040 1 05/04/21 05/05/21ckd acs

Molybdenum mg/L0.027 0.00040 1 05/04/21 05/05/21ckd acs N
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-09

Sample ID: MW-9 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 14:30Matrix: Ground Water

Field pH: 7.14

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.0016 0.00040 1 05/04/21 05/05/21ckd acs

Selenium mg/L0.00033 0.00087 1 05/04/21 05/05/21ckd acs J

Silver mg/L<0.000040 0.000040 1 05/04/21 05/05/21ckd acs

Thallium mg/L<0.00017 0.00017 1 05/04/21 05/05/21ckd acs

Vanadium mg/L0.00036 0.00080 1 05/04/21 05/05/21ckd acs J

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T109450

Fluoride mg/L2.4 0.10 5 04/26/21 04/27/21rg rg

Chloride mg/L12 0.75 5 04/26/21 04/27/21rg rg

Sulfate as SO4 mg/L71 3.0 5 04/26/21 04/27/21rg rg

Analysis Method: SM 2320 B-11

Batch:  T109705

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L710 10 2 05/03/21 05/04/21ats ats N

Analysis Method: SM 2540 C-11

Batch:  T109546

Total Dissolved Solids mg/L880 40 4 04/28/21 04/28/21cm cm

Analysis Method: SM 4500-H+ B-11

Batch:  T109205

pH pH Units7.14 1 04/23/21 04/23/21tb tb SITE, N
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This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 34 of 58Report ID: 21D0882 TRACE_QC FINAL 05 18 21 1405



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-10

Sample ID: MW-10 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 13:00Matrix: Ground Water

Field pH: 7.60

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 7470A

Batch:  T109519

Mercury mg/L<0.00020 0.00020 1 04/28/21 04/29/21kbc acs N

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T109489

Mercury ng/L1.1 0.50 1 04/27/21 04/28/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T109789

Beryllium mg/L<0.0018 0.0018 1 05/05/21 05/07/21mrh dc

Boron mg/L42 0.45 10 05/05/21 05/10/21mrh dc

Calcium mg/L160 4.5 10 05/05/21 05/10/21mrh dc

Iron mg/L12 0.18 1 05/05/21 05/07/21mrh dc

Lithium mg/L1.4 0.0090 1 05/05/21 05/07/21mrh dc N

Magnesium mg/L78 1.8 10 05/05/21 05/10/21mrh dc

Potassium mg/L42 9.0 10 05/05/21 05/10/21mrh dc

Sodium mg/L410 4.5 10 05/05/21 05/10/21mrh dc N

Zinc mg/L<0.018 0.018 1 05/05/21 05/07/21mrh dc

Analysis Method: EPA 6020B

Batch:  T109789

Antimony mg/L<0.0014 0.0014 5 05/05/21 05/05/21mrh acs 402.5

Arsenic mg/L0.00065 0.00090 1 05/05/21 05/05/21mrh acs J

Barium mg/L1.2 0.045 5 05/05/21 05/05/21mrh acs

Cadmium mg/L<0.00090 0.00090 1 05/05/21 05/05/21mrh acs

Chromium mg/L0.0073 0.00081 1 05/05/21 05/05/21mrh acs

Cobalt mg/L0.00070 0.0014 1 05/05/21 05/05/21mrh acs J

Copper mg/L<0.0036 0.0036 1 05/05/21 05/05/21mrh acs

Lead mg/L<0.0090 0.0090 5 05/05/21 05/05/21mrh acs 402.5

Manganese mg/L0.53 0.022 1 05/05/21 05/05/21mrh acs

Molybdenum mg/L0.0042 0.00036 1 05/05/21 05/05/21mrh acs N

Nickel mg/L0.0032 0.0045 1 05/05/21 05/05/21mrh acs J
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-10

Sample ID: MW-10 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 13:00Matrix: Ground Water

Field pH: 7.60

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Selenium mg/L<0.0018 0.0018 1 05/05/21 05/05/21mrh acs

Silver mg/L<0.00090 0.00090 1 05/05/21 05/05/21mrh acs

Thallium mg/L<0.0045 0.0045 5 05/05/21 05/05/21mrh acs 402.5

Vanadium mg/L0.00076 0.00072 1 05/05/21 05/05/21mrh acs

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L720 7.4 10 05/05/21 05/10/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T109603

Beryllium mg/L<0.0010 0.0010 1 04/30/21 05/06/21ckd dc

Boron mg/L45 0.50 10 04/30/21 05/10/21ckd dc

Calcium mg/L160 5.0 10 04/30/21 05/10/21ckd dc

Iron mg/L2.3 0.10 1 04/30/21 05/06/21ckd dc

Lithium mg/L1.4 0.010 1 04/30/21 05/06/21ckd dc N

Magnesium mg/L75 2.0 10 04/30/21 05/10/21ckd dc

Potassium mg/L37 10 10 04/30/21 05/10/21ckd dc

Sodium mg/L400 5.0 10 04/30/21 05/10/21ckd dc N

Zinc mg/L<0.020 0.020 1 04/30/21 05/06/21ckd dc

Analysis Method: EPA 6020B

Batch:  T109749

Antimony mg/L0.00019 0.00020 1 05/04/21 05/05/21ckd acs J

Arsenic mg/L0.00045 0.0010 1 05/04/21 05/05/21ckd acs J

Barium mg/L1.2 0.00060 1 05/04/21 05/05/21ckd acs

Cadmium mg/L<0.0010 0.0010 1 05/04/21 05/05/21ckd acs

Chromium mg/L0.0060 0.00080 1 05/04/21 05/05/21ckd acs

Cobalt mg/L0.00062 0.0016 1 05/04/21 05/05/21ckd acs J

Copper mg/L0.00031 0.00080 1 05/04/21 05/05/21ckd acs J

Lead mg/L<0.0020 0.0020 5 05/04/21 05/05/21ckd acs 402.5

Manganese mg/L0.64 0.00040 1 05/04/21 05/05/21ckd acs

Molybdenum mg/L0.0039 0.00040 1 05/04/21 05/05/21ckd acs N
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21D0882

MW Sampling- April 2021

Trace ID: 21D0882-10

Sample ID: MW-10 Date Received: 04/26/21 08:45

Date Collected: 04/23/21 13:00Matrix: Ground Water

Field pH: 7.60

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

Nickel mg/L0.0015 0.00040 1 05/04/21 05/05/21ckd acs

Selenium mg/L0.00042 0.00087 1 05/04/21 05/05/21ckd acs J

Silver mg/L<0.000040 0.000040 1 05/04/21 05/05/21ckd acs

Thallium mg/L<0.00087 0.00087 5 05/04/21 05/05/21ckd acs 402.5

Vanadium mg/L<0.00080 0.00080 1 05/04/21 05/05/21ckd acs

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T109450

Fluoride mg/L11 0.10 5 04/26/21 04/27/21rg rg

Chloride mg/L430 7.5 50 04/26/21 04/27/21rg rg

Sulfate as SO4 mg/L2.7 3.0 5 04/26/21 04/27/21rg rg J

Analysis Method: SM 2320 B-11

Batch:  T109705

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L940 10 2 05/03/21 05/04/21ats ats N

Analysis Method: SM 2540 C-11

Batch:  T109546

Total Dissolved Solids mg/L1700 40 4 04/28/21 04/28/21cm cm

Analysis Method: SM 4500-H+ B-11

Batch:  T109205

pH pH Units7.60 1 04/23/21 04/23/21tb tb SITE, N
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QUALITY CONTROL RESULTS

Trace Project ID:  21D0882

Client Project ID:  MW Sampling- April 2021

QC Batch:  T109519

QC Batch Method:  EPA 7470A Prep Analysis Method:  EPA 7470A

Analysis Description: Mercury, Total, EPA 7470/7471 

Parameter

METHOD BLANK: T109519-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.00020 0.00020Mercury mg/L

LABORATORY CONTROL SAMPLE: T109519-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.00200 98 77-122Mercury mg/L 0.00197

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T109519-MSD1 Original: 21D0882-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.00200 201676-1230Mercury mg/L 1000.002340.00199 117

Trace Project ID:  21D0882

Client Project ID:  MW Sampling- April 2021

QC Batch:  T109489

QC Batch Method:  EPA 1631E Analysis Method:  EPA 1631E

Analysis Description: Mercury, Total, Low Level 

Parameter

METHOD BLANK: T109489-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T109489-BLK2

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T109489-BLK3

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L
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LABORATORY CONTROL SAMPLE: T109489-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

25.0 83 77-123Mercury ng/L 20.8

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T109489-MSD1 Original: 21D0882-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

10.0 24171-1253.20Mercury ng/L 9212.312.4 91

Trace Project ID:  21D0882

Client Project ID:  MW Sampling- April 2021

QC Batch:  T109603

QC Batch Method:  Analysis Method:  EPA 6010D

Analysis Description: Sodium, Dissolved 

Parameter

METHOD BLANK: T109603-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0010 0.0010Beryllium mg/L

<0.50 0.50Calcium mg/L

0.0091 0.10 JIron mg/L

<1.0 1.0Potassium mg/L

<0.010 0.010Lithium mg/L

0.018 0.20 JMagnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L

Parameter

METHOD BLANK: T109603-BLK2

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

0.00018 0.0010 JBeryllium mg/L

<0.50 0.50Calcium mg/L

<0.10 0.10Iron mg/L

<1.0 1.0Potassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L
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LABORATORY CONTROL SAMPLE: T109603-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.00 98 80-120Boron mg/L 0.980

0.0500 97 80-120Beryllium mg/L 0.0483

10.0 100 80-120Calcium mg/L 10.0

10.0 98 80-120Iron mg/L 9.81

10.0 96 80-120Potassium mg/L 9.59

0.500 95 80-120Lithium mg/L 0.473

10.0 98 80-120Magnesium mg/L 9.84

10.0 99 80-120Sodium mg/L 9.88

1.00 99 80-120Zinc mg/L 0.992

LABORATORY CONTROL SAMPLE: T109603-BS2

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.00 103 80-120Boron mg/L 1.03

0.0500 102 80-120Beryllium mg/L 0.0511

10.0 104 80-120Calcium mg/L 10.4

10.0 102 80-120Iron mg/L 10.2

10.0 100 80-120Potassium mg/L 10.0

0.500 96 80-120Lithium mg/L 0.479

10.0 103 80-120Magnesium mg/L 10.3

10.0 103 80-120Sodium mg/L 10.3

1.00 103 80-120Zinc mg/L 1.03

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T109603-MSD1 Original: 21D0882-09

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

1.00 201875-1255.30 225Boron mg/L 765.946.06 63

0.0500 200.375-1250Beryllium mg/L 930.04660.0465 93

10.0 20275-12522.5Iron mg/L 7830.230.3 76

10.0 20275-12514.8 424Potassium mg/L 10325.325.0 105

0.500 200.875-1250.267Lithium mg/L 1020.7710.775 101

10.0 20375-12538.5 209Magnesium mg/L 7746.046.2 74

10.0 20275-12531.3Sodium mg/L 8439.539.7 83

1.00 200.875-1250Zinc mg/L 960.9640.957 96
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T109603-MSD2 Original: 21D0882-09

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

100 20775-125211 208Calcium mg/L 130332341 121

Trace Project ID:  21D0882

Client Project ID:  MW Sampling- April 2021

QC Batch:  T109789

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6010D

Analysis Description: Lithium, Total 

Parameter

METHOD BLANK: T109789-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0020 0.0020Beryllium mg/L

<0.50 0.50Calcium mg/L

<0.20 0.20Iron mg/L

<1.0 1.0Potassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T109789-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.889 97 80-120Boron mg/L 0.862

0.111 97 80-120Beryllium mg/L 0.108

8.89 97 80-120Calcium mg/L 8.62

8.89 98 80-120Iron mg/L 8.68

8.89 93 80-120Potassium mg/L 8.27

0.889 92 80-120Lithium mg/L 0.819

8.89 96 80-120Magnesium mg/L 8.57

8.89 95 80-120Sodium mg/L 8.47

0.889 96 80-120Zinc mg/L 0.853

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T109789-MSD1 Original: 21D0882-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.889 20-1675-12540.0 222Boron mg/L -19238.038.3 -225

0.111 200.575-1250Beryllium mg/L 1050.1180.117 106

CERTIFICATE OF ANALYSIS
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T109789-MSD1 Original: 21D0882-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

8.89 20-1975-125587 222Calcium mg/L -395544552 -480

8.89 20175-1253.70Iron mg/L 9912.412.5 98

8.89 20975-12548.2 209, 424Potassium mg/L 13559.260.2 124

0.889 20275-1250.910Lithium mg/L 1242.002.01 122

8.89 20-6875-125144 222Magnesium mg/L -22140142 -44

8.89 2021275-125217 222Sodium mg/L 544215265 -15

0.889 200.375-1250.130Zinc mg/L 1021.041.04 103

Trace Project ID:  21D0882

Client Project ID:  MW Sampling- April 2021

QC Batch:  T109749

QC Batch Method:  Analysis Method:  EPA 6020B

Analysis Description: Molybdenum, Dissolved 

Parameter

METHOD BLANK: T109749-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.000040 0.000040Silver mg/L

<0.0010 0.0010Arsenic mg/L

<0.00060 0.00060Barium mg/L

<0.00020 0.00020Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00080 0.00080Chromium mg/L

<0.00080 0.00080Copper mg/L

<0.00040 0.00040Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

<0.00040 0.00040Nickel mg/L

<0.00040 0.00040Lead mg/L

<0.00020 0.00020Antimony mg/L

<0.00087 0.00087Selenium mg/L

<0.00017 0.00017Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T109749-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 96 80-120Silver mg/L 0.0577

0.0600 103 80-120Arsenic mg/L 0.0617

0.0600 100 80-120Barium mg/L 0.0600

0.0600 105 80-120Cadmium mg/L 0.0628

CERTIFICATE OF ANALYSIS
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LABORATORY CONTROL SAMPLE: T109749-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 97 80-120Cobalt mg/L 0.0584

0.0600 102 80-120Chromium mg/L 0.0612

0.0600 99 80-120Copper mg/L 0.0595

0.0600 100 80-120Manganese mg/L 0.0599

0.0600 98 80-120Molybdenum mg/L 0.0591

0.0600 97 80-120Nickel mg/L 0.0580

0.0600 99 80-120Lead mg/L 0.0596

0.0600 96 80-120Antimony mg/L 0.0577

0.0600 100 80-120Selenium mg/L 0.0599

0.0600 100 80-120Thallium mg/L 0.0598

0.0600 96 80-120Vanadium mg/L 0.0575

Trace Project ID:  21D0882

Client Project ID:  MW Sampling- April 2021

QC Batch:  T109789

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6020B

Analysis Description: Vanadium, Total 

Parameter

METHOD BLANK: T109789-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0010 0.0010Silver mg/L

<0.0010 0.0010Arsenic mg/L

<0.010 0.010Barium mg/L

<0.0010 0.0010Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00090 0.00090Chromium mg/L

<0.0040 0.0040Copper mg/L

<0.025 0.025Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

<0.0050 0.0050Nickel mg/L

<0.0020 0.0020Lead mg/L

<0.00030 0.00030Antimony mg/L

<0.0020 0.0020Selenium mg/L

<0.0010 0.0010Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T109789-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

CERTIFICATE OF ANALYSIS
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LABORATORY CONTROL SAMPLE: T109789-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0278 108 80-120Silver mg/L 0.0300

0.0556 100 80-120Arsenic mg/L 0.0554

0.889 105 80-120Barium mg/L 0.930

0.0278 108 80-120Cadmium mg/L 0.0301

0.889 92 80-120Cobalt mg/L 0.821

0.0278 97 80-120Chromium mg/L 0.0270

0.889 89 80-120Copper mg/L 0.792

0.889 93 80-120Manganese mg/L 0.824

0.889 97 80-120Molybdenum mg/L 0.863

0.889 91 80-120Nickel mg/L 0.809

0.0556 94 80-120Lead mg/L 0.0521

0.0556 108 80-120Antimony mg/L 0.0599

0.0556 98 80-120Selenium mg/L 0.0545

0.0556 95 80-120Thallium mg/L 0.0529

0.889 97 80-120Vanadium mg/L 0.859

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T109789-MSD1 Original: 21D0882-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.0278 20275-1250Silver mg/L 1040.02850.0290 103

0.0556 20275-1250Arsenic mg/L 1120.06070.0621 109

0.889 20675-1250.0749 209Barium mg/L 1251.251.18 132

0.0278 20175-1250.00525Cadmium mg/L 1080.03490.0351 107

0.889 20275-1250.0222Cobalt mg/L 870.8140.796 89

0.0278 20375-1250Chromium mg/L 1030.02960.0287 106

0.889 20475-1250.00989Copper mg/L 850.7890.762 88

0.889 20475-1250.723Manganese mg/L 811.471.44 84

0.889 20175-1250.00585Molybdenum mg/L 1060.9370.946 105

0.889 20275-1250.0246Nickel mg/L 870.8130.794 89

0.0556 20275-1250.0391 206Lead mg/L 1380.1170.116 141

0.0556 20275-1250.00313Antimony mg/L 1040.06230.0611 107

0.0556 20475-1250Selenium mg/L 1020.05430.0565 98

0.0556 20175-1250Thallium mg/L 1020.05570.0565 100

0.889 200.475-1250Vanadium mg/L 920.8230.820 93

CERTIFICATE OF ANALYSIS
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Trace Project ID:  21D0882

Client Project ID:  MW Sampling- April 2021

QC Batch:  [CALC]

QC Batch Method:  Analysis Method:  SM 2340 B-11

Analysis Description: Hardness (Metals) 

Trace Project ID:  21D0882

Client Project ID:  MW Sampling- April 2021

QC Batch:  T109450

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Fluoride 

Parameter

METHOD BLANK: T109450-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.020 0.020Fluoride mg/L

<0.60 0.60Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T109450-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.00 92 90-110Fluoride mg/L 0.916

5.00 102 90-110Sulfate as SO4 mg/L 5.08

Parameter

MATRIX SPIKE: T109450-MS1 Original: 21D0882-08

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

0.493 5.00 80-120103Fluoride mg/L 5.64

11.0 25.0 80-120107Sulfate as SO4 mg/L 37.7

Parameter

MATRIX SPIKE: T109450-MS2 Original: 21D0882-09

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

2.44 5.00 80-120115Fluoride mg/L 8.17

70.6 25.0 80-120118Sulfate as SO4 mg/L 100

Trace Project ID:  21D0882

Client Project ID:  MW Sampling- April 2021

QC Batch:  T109705

QC Batch Method:  SM 2320 B-11 Analysis Method:  SM 2320 B-11

Analysis Description: Alkalinity, Carbonate 

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 45 of 58Report ID: 21D0882 TRACE_QC FINAL 05 18 21 1405



LABORATORY CONTROL SAMPLE: T109705-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 100 88-112Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L 99.8

100 97 88-112Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L 96.9

Trace Project ID:  21D0882

Client Project ID:  MW Sampling- April 2021

QC Batch:  T109546

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T109546-BLK1

Units
Blank

Result
Reporting

Limit Notes

2.0 10 JTotal Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T109546-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 100 80-120Total Dissolved Solids mg/L 502

Parameter

SAMPLE DUPLICATE: T109546-DUP1 Original: 21D0882-01

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

2870 2 102940Total Dissolved Solids mg/L

Parameter

SAMPLE DUPLICATE: T109546-DUP2 Original: 21D0882-02

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

1680 1 101660Total Dissolved Solids mg/L

Trace Project ID:  21D0882

Client Project ID:  MW Sampling- April 2021

QC Batch:  T109205

QC Batch Method:  *** DEFAULT PREP *** Analysis Method:  SM 4500-H+ B-11

Analysis Description: pH, SM 4500 

CERTIFICATE OF ANALYSIS
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LABORATORY REPORT

This report may not be reproduced, except in full, without written approval from EEA.

If you have any questions concerning this report, please do not hesitate to call us at 
(800) 332-4345 or (574) 233-4777.



 

Revision date:  09/29/2020 
 

 

 

STATE CERTIFICATION LIST 

State Certification State Certification 
Alabama 40700 Missouri 880 
Alaska IN00035 Montana CERT0026 
Arizona AZ0432 Nebraska NE-OS-05-04 

Arkansas IN00035 Nevada IN00035 
California 2920 New Hampshire* 2124 
Colorado IN00035 New Jersey* IN598 

Colorado Radiochemistry IN00035 New Mexico IN00035 
Connecticut PH-0132 New York* 11398 
Delaware IN035 North Carolina 18700 

Florida(Primary AB)* E87775 North Dakota R-035 
Georgia 929 Ohio 87775 
Hawaii IN035 Oklahoma D9508 
Idaho IN00035 Oregon*  4156 

Illinois* 200001 Pennsylvania* 68-00466 
Illinois Microbiology 17767 Puerto Rico IN00035 

Illinois Radiochemistry IN00035 Rhode Island LAO00343 
Indiana Chemistry C-71-01 South Carolina 95005 

Indiana Microbiology M-76-07 South Dakota IN00035 
Iowa 098 Tennessee TN02973 

Kansas* E-10233 Texas* T104704187 
Kentucky 90056 Texas/TCEQ TX207 

Louisiana* LA014 Utah* IN00035 
Maine IN00035 Vermont VT-8775 

Maryland 209 Virginia* 460275 
Massachusetts M-IN035 Washington C837 

Michigan 9926 West Virginia 9927 C 
Minnesota* 018-999-338 Wisconsin 999766900 
Mississippi IN035 Wyoming IN035 

EPA IN00035   
*NELAP/TNI Recognized Accreditation Bodies 



Trace Analytical LaboratoriesClient:  Report #:  516239CN

LABORATORY CASE NARRATIVE

All method QC was within acceptance limits.

Note:  This report may not be reproduced, except in full, without written approval from 
EEA.

Authorized Signature Title Date

05/17/2021
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Laboratory Report

110 South Hill Street

South Bend, IN  46617

Tel:  (574) 233-4777

Fax:  (574) 233-8207

1 800 332 4345

Trace Analytical Laboratories

Jon Mink

2241 Black Creek Road

 

Client:

Attn:

Muskegon, MI  49444

Project:

Report:

Priority:

Status:

SUMMARY OF DETECTIONS

516239

MW Sampling-April 2021

Standard Written

Final

Sample ID:  4886107 Sample Site: MW-10

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.69 +/- 0.37 pCi/L  288766 

Radium-228 7500-Ra D 0.68 +/- 0.40 pCi/L  288760 

Combined Radium calc. 1.37 +/- 0.54 pCi/L  288766 

Sample ID:  4886098 Sample Site: MW-1R

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.58 +/- 0.68 pCi/L  288762 

Radium-228 7500-Ra D 0.05 +/- 0.61 pCi/L  288769 

Sample ID:  4886099 Sample Site: MW-2

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.45 +/- 1.46 pCi/L  288774 

Radium-228 7500-Ra D 1.0 +/- 0.8 pCi/L  288769 

Combined Radium calc. 1.45 +/- 1.66 pCi/L  288774 

Sample ID:  4886100 Sample Site: MW-3

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.61 +/- 1.14 pCi/L  288774 

Radium-228 7500-Ra D 1.5 +/- 0.7 pCi/L  288769 

Combined Radium calc. 2.11 +/- 1.35 pCi/L  288774 

Sample ID:  4886101 Sample Site: MW-4

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.19 +/- 0.22 pCi/L  288762 

Radium-228 7500-Ra D 0.51 +/- 0.53 pCi/L  288769 

Combined Radium calc. 0.70 +/- 0.57 pCi/L  288762 

Sample ID:  4886102 Sample Site: MW-5

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.56 +/- 0.28 pCi/L  288762 

Radium-228 7500-Ra D 0.33 +/- 0.49 pCi/L  288769 

Combined Radium calc. 0.89 +/- 0.56 pCi/L  288762 

Page 1 of 2



SUMMARY OF DETECTIONS - Continued

Trace Analytical LaboratoriesClient Name: Report: 516239

Sample ID:  4886103 Sample Site: MW-6

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.85 +/- 1.01 pCi/L  288774 

Radium-228 7500-Ra D 1.6 +/- 0.7 pCi/L  288769 

Combined Radium calc. 2.45 +/- 1.21 pCi/L  288774 

Sample ID:  4886104 Sample Site: MW-7

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.82 +/- 0.39 pCi/L  288762 

Radium-228 7500-Ra D 0.88 +/- 0.49 pCi/L  288769 

Combined Radium calc. 1.70 +/- 0.63 pCi/L  288762 

Sample ID:  4886105 Sample Site: MW-8

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.29 +/- 0.29 pCi/L  288762 

Radium-228 7500-Ra D 1.9 +/- 0.5 pCi/L  288769 

Combined Radium calc. 2.19 +/- 0.59 pCi/L  288762 

Sample ID:  4886106 Sample Site: MW-9

Run #UnitsResultMethodParameter

Radium-226 7500-Ra B 0.52 +/- 0.30 pCi/L  288766 

Radium-228 7500-Ra D 0.89 +/- 0.39 pCi/L  288760 

Combined Radium calc. 1.41 +/- 0.49 pCi/L  288766 

Note:  The results presented relate only to the samples provided for analysis.

Note:  This report may not be reproduced, except in full, without written approval from EEA.

We appreciate the opportunity to provide you with this analysis.  If you have any questions concerning this report, please do not 

hesitate to call Karen Fullmer at (574) 233-4777.

Reviewed By Title Date

Finalized By Title Date

5/17/2021
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Laboratory Report

Client:

Attn:

Report:

Priority:

Status:

PWS ID:

Trace Analytical Laboratories

Jon Mink

2241 Black Creek Road

 

516239

Not Supplied

Standard Written

Final

Muskegon, MI  49444

110 South Hill Street
South Bend, IN  46617
Tel:  (574) 233-4777
Fax:  (574) 233-8207
1 800 332 4345

*NR = The chlorine demand was not performed for this 
analytical sample, at the request of the client.

EEA 
ID #

Client ID Method Collected
Date / Time

Collected
By:

Received
Date / Time

4886098 MW-1R 7500-Ra B 04/23/21 09:15 Client 04/27/21 09:45

4886098 MW-1R 7500-Ra D 04/23/21 09:15 Client 04/27/21 09:45

4886099 MW-2 7500-Ra B 04/23/21 09:55 Client 04/27/21 09:45

4886099 MW-2 7500-Ra D 04/23/21 09:55 Client 04/27/21 09:45

4886100 MW-3 7500-Ra B 04/23/21 10:20 Client 04/27/21 09:45

4886100 MW-3 7500-Ra D 04/23/21 10:20 Client 04/27/21 09:45

4886101 MW-4 7500-Ra B 04/23/21 10:50 Client 04/27/21 09:45

4886101 MW-4 7500-Ra D 04/23/21 10:50 Client 04/27/21 09:45

4886102 MW-5 7500-Ra B 04/23/21 07:50 Client 04/27/21 09:45

4886102 MW-5 7500-Ra D 04/23/21 07:50 Client 04/27/21 09:45

4886103 MW-6 7500-Ra B 04/23/21 08:45 Client 04/27/21 09:45

4886103 MW-6 7500-Ra D 04/23/21 08:45 Client 04/27/21 09:45

4886104 MW-7 7500-Ra B 04/23/21 07:30 Client 04/27/21 09:45

4886104 MW-7 7500-Ra D 04/23/21 07:30 Client 04/27/21 09:45

4886105 MW-8 7500-Ra B 04/23/21 14:58 Client 04/27/21 09:45

4886105 MW-8 7500-Ra D 04/23/21 14:58 Client 04/27/21 09:45

4886106 MW-9 7500-Ra B 04/23/21 14:30 Client 04/27/21 09:45

4886106 MW-9 7500-Ra D 04/23/21 14:30 Client 04/27/21 09:45

4886107 MW-10 7500-Ra B 04/23/21 13:00 Client 04/27/21 09:45

4886107 MW-10 7500-Ra D 04/23/21 13:00 Client 04/27/21 09:45

Sample Information

Report Summary

Note:  See attached page for additional comments.  

Note: Sample containers were provided by the client.

Detailed quantitative results are presented on the following pages.  The results presented relate only to the samples provided for 
analysis.

We appreciate the opportunity to provide you with this analysis.  If you have any questions concerning this report, please do not 
hesitate to call Karen Fullmer at (574) 233-4777.
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Client Name: Report #: 516239Trace Analytical Laboratories

Note:  This report may not be reproduced, except in full, without written approval from EEA.

Client Name:

Report #:

Trace Analytical Laboratories

516239

Authorized Signature Title Date

05/17/2021
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Client Name: Report #: 516239Trace Analytical Laboratories

Sampling Point: PWS ID:MW-1R Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

05/07/21 16:4904/29/21 04:35pCi/L0.58 ± 0.681.00.73---7500-Ra BRadium-22613982-63-3 4886098

05/11/21 16:4904/29/21 04:35pCi/L0.05 ± 0.611.000.64---7500-Ra DRadium-22815262-20-1 4886098

05/11/21 16:4904/29/21 04:35pCi/L< 0.731.00.735 *calc.Combined Radium--- 4886098

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-2 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

05/12/21 09:5504/29/21 04:35pCi/L0.45 ± 1.461.00.70---7500-Ra BRadium-22613982-63-3 4886099

05/11/21 16:4904/29/21 04:35pCi/L1.0 ± 0.81.00.78---7500-Ra DRadium-22815262-20-1 4886099

05/12/21 09:5504/29/21 04:35pCi/L1.45 ± 1.661.00.785 *calc.Combined Radium--- 4886099

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-3 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

05/12/21 09:5504/29/21 04:35pCi/L0.61 ± 1.141.00.63---7500-Ra BRadium-22613982-63-3 4886100

05/11/21 16:4904/29/21 04:35pCi/L1.5 ± 0.71.00.69---7500-Ra DRadium-22815262-20-1 4886100

05/12/21 09:5504/29/21 04:35pCi/L2.11 ± 1.351.00.695 *calc.Combined Radium--- 4886100

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-4 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

05/07/21 16:4904/29/21 04:35pCi/L0.19 ± 0.221.00.23---7500-Ra BRadium-22613982-63-3 4886101

05/11/21 16:4904/29/21 04:35pCi/L0.51 ± 0.531.00.53---7500-Ra DRadium-22815262-20-1 4886101

05/11/21 16:4904/29/21 04:35pCi/L0.70 ± 0.571.00.535 *calc.Combined Radium--- 4886101

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  
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Client Name: Report #: 516239Trace Analytical Laboratories

Sampling Point: PWS ID:MW-5 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

05/07/21 16:4904/29/21 04:35pCi/L0.56 ± 0.281.00.17---7500-Ra BRadium-22613982-63-3 4886102

05/11/21 16:4904/29/21 04:35pCi/L0.33 ± 0.491.00.50---7500-Ra DRadium-22815262-20-1 4886102

05/11/21 16:4904/29/21 04:35pCi/L0.89 ± 0.561.00.505 *calc.Combined Radium--- 4886102

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-6 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

05/12/21 09:5504/29/21 04:35pCi/L0.85 ± 1.011.00.58---7500-Ra BRadium-22613982-63-3 4886103

05/11/21 16:4904/29/21 04:35pCi/L1.6 ± 0.71.00.60---7500-Ra DRadium-22815262-20-1 4886103

05/12/21 09:5504/29/21 04:35pCi/L2.45 ± 1.211.00.605 *calc.Combined Radium--- 4886103

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-7 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

05/07/21 16:4904/29/21 04:35pCi/L0.82 ± 0.391.00.24---7500-Ra BRadium-22613982-63-3 4886104

05/11/21 16:4904/29/21 04:35pCi/L0.88 ± 0.491.00.47---7500-Ra DRadium-22815262-20-1 4886104

05/11/21 16:4904/29/21 04:35pCi/L1.70 ± 0.631.00.475 *calc.Combined Radium--- 4886104

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-8 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

05/07/21 16:4904/29/21 04:35pCi/L0.29 ± 0.291.00.28---7500-Ra BRadium-22613982-63-3 4886105

05/11/21 16:4904/29/21 04:35pCi/L1.9 ± 0.51.00.43---7500-Ra DRadium-22815262-20-1 4886105

05/11/21 16:4904/29/21 04:35pCi/L2.19 ± 0.591.00.435 *calc.Combined Radium--- 4886105

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  
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Client Name: Report #: 516239Trace Analytical Laboratories

Sampling Point: PWS ID:MW-9 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

05/07/21 15:1704/29/21 04:35pCi/L0.52 ± 0.301.00.21---7500-Ra BRadium-22613982-63-3 4886106

05/11/21 16:5004/29/21 04:35pCi/L0.89 ± 0.391.00.36---7500-Ra DRadium-22815262-20-1 4886106

05/11/21 16:5004/29/21 04:35pCi/L1.41 ± 0.491.00.365 *calc.Combined Radium--- 4886106

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-10 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

05/07/21 15:1704/29/21 04:35pCi/L0.69 ± 0.371.00.27---7500-Ra BRadium-22613982-63-3 4886107

05/11/21 16:5004/29/21 04:35pCi/L0.68 ± 0.401.00.39---7500-Ra DRadium-22815262-20-1 4886107

05/11/21 16:5004/29/21 04:35pCi/L1.37 ± 0.541.00.395 *calc.Combined Radium--- 4886107

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Reg Limit Type:

Symbol:

MCL SMCL AL

* ^ !

† EEA has demonstrated it can achieve these report limits in reagent water, but can not document them in all sample matrices.
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Client Name: Report #: 516239Trace Analytical Laboratories

Lab Definitions

Continuing Calibration Check Standard (CCC) / Continuing Calibration Verification (CCV) / Initial Calibration Verification 
Standard (ICV) / Initial Performance Check (IPC) - is a standard containing one or more of the target analytes that is prepared 
from the same standards used to calibrate the instrument. This standard is used to verify the calibration curve at the beginning of 
each analytical sequence, and may also be analyzed throughout and at the end of the sequence. The concentration of continuing 
standards may be varied, when prescribed by the reference method, so that the range of the calibration curve is verified on a 
regular basis. CCL, CCM, and CCH are the CCC standards at low, mid, and high concentration levels, respectively.

Internal Standards (IS) - are pure compounds with properties similar to the analytes of interest, which are added to field samples 
or extracts, calibration standards, and quality control standards at a known concentration. They are used to measure the relative 
responses of the analytes of interest and surrogates in the sample, calibration standard or quality control standard.

Laboratory Duplicate (LD) - is a field sample aliquot taken from the same sample container in the laboratory and analyzed 
separately using identical procedures. Analysis of laboratory duplicates provides a measure of the precision of the laboratory 
procedures.

Laboratory Fortified Blank (LFB) / Laboratory Control Sample (LCS) - is an aliquot of reagent water to which known 
concentrations of the analytes of interest are added. The LFB is analyzed exactly the same as the field samples. LFBs are used to 
determine whether the method is in control. FBL, FBM, and FBH are the LFB samples at low, mid, and high concentration levels, 
respectively.

Laboratory Method Blank (LMB) / Laboratory Reagent Blank (LRB) - is a sample of reagent water included in the sample batch 
analyzed in the same way as the associated field samples. The LMB is used to determine if method analytes or other background 
contamination have been introduced during the preparation or analytical procedure. The LMB is analyzed exactly the same as the 
field samples.

Laboratory Trip Blank (LTB) / Field Reagent Blank (FRB) - is a sample of laboratory reagent water placed in a sample container 
in the laboratory and treated as a field sample, including storage, preservation, and all analytical procedures. The FRB/LTB 
container follows the collection bottles to and from the collection site, but the FRB/LTB is not opened at any time during the trip. 
The FRB/LTB is primarily a travel blank used to verify that the samples were not contaminated during shipment.

If applicable, the calculation of the matrix spike (MS) or matrix spike duplicate (MSD) percent recovery is as follows: (MS or MSD 
value - Sample value) * 100 / spike target / dilution factor = Recovery %

Matrix Spike Duplicate Sample (MSD) / Laboratory Fortified Sample Matrix Duplicate (LFSMD) - is a sample aliquot taken 
from the same field sample source as the Matrix Spike Sample to which known quantities of the analytes of interest are added in 
the laboratory. The MSD is analyzed exactly the same as the field samples. Analysis of the MSD provides a measure of the 
precision of the laboratory procedures in a specific matrix. SDL, SDM, and SDH / LFSMDL, LFSMDM, and LFSMDH are the MSD 
or LFSMD at low, mid, and high concentration levels, respectively.

Matrix Spike Sample (MS) / Laboratory Fortified Sample Matrix (LFSM) - is a sample aliquot taken from field sample source to 
which known quantities of the analytes of interest are added in the laboratory. The MS is analyzed exactly the same as the field 
samples. The purpose is to demonstrate recovery of the analytes from a sample matrix to determine if the specific matrix 
contributes bias to the analytical results. MSL, MSM, and MSH / LFSML, LFSMM, and LFSMH are the MS or LFSM at low, mid, and 
high concentration levels, respectively.

Quality Control Standard (QCS) / Second Source Calibration Verification (SSCV) - is a solution containing known 
concentrations of the analytes of interest prepared from a source different from the source of the calibration standards. The solution 
is obtained from a second manufacturer or lot if the lot can be demonstrated by the manufacturer as prepared independently from 
other lots. The QCS sample is analyzed using the same procedures as field samples. The QCS is used as a check on the 
calibration standards used in the method on a routine basis.

Reporting Limit Check (RLC) / Initial Calibration Check Standard (ICCS) - is a procedural standard that is analyzed each day to 
evaluate instrument performance at or below the minimum reporting limit (MRL).

Surrogate Standard (SS) / Surrogate Analyte (SUR) - is a pure compound with properties similar to the analytes of interest, which 
is highly unlikely to be found in any field sample, that is added to the field samples, calibration standards, blanks and quality control 
standards before sample preparation. The SS is used to evaluate the efficiency of the sample preparation process.
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September 02, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist

Grand Haven Board of Light and Power-Monthly MWs

Fax: (616) 842-3511

Phone: 616-607-1292

Monitoring WellsClient Project

21G1159Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

For clients that require NELAP Accreditation, Trace certifies that these test results meet all requirements 

of the NELAP Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAP at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21G1159

Monitoring Wells

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21G1159-01 MW-1R Ground Water 07/30/21 09:25 07/30/21 15:32EB-Trace

21G1159-02 MW-2 Ground Water 07/30/21 09:50 07/30/21 15:32EB-Trace

21G1159-03 MW-3 Ground Water 07/30/21 10:25 07/30/21 15:32EB-Trace

21G1159-04 MW-4 Ground Water 07/30/21 10:55 07/30/21 15:32EB-Trace

21G1159-05 MW-5 Ground Water 07/30/21 08:35 07/30/21 15:32EB-Trace

21G1159-06 MW-6 Ground Water 07/30/21 11:15 07/30/21 15:32EB-Trace

21G1159-07 MW-7 Ground Water 07/30/21 08:05 07/30/21 15:32EB-Trace

21G1159-08 MW-8 Ground Water 07/30/21 14:40 07/30/21 15:32EB-Trace

21G1159-09 MW-9 Ground Water 07/30/21 12:10 07/30/21 15:32EB-Trace

21G1159-10 MW-10 Ground Water 07/30/21 12:55 07/30/21 15:32EB-Trace

CERTIFICATE OF ANALYSIS
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AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the laboratory is not accredited by NELAP for this compound

NA Indicates that the compound is not available.

NOTE:  Samples for volatiles that have been extracted with a water miscible solvent were corrected for the 

       total volume of the solvent/water mixture.

Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID: 21G1159-01

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21G1159-02

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21G1159-03

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21G1159-04

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21G1159-05

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21G1159-06

Analysis: SM 4500-H+ B-11

CERTIFICATE OF ANALYSIS
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pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21G1159-07

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21G1159-08

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21G1159-09

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

Trace ID: 21G1159-10

Analysis: SM 4500-H+ B-11

pH Note SITE :    The analysis was performed on site at the time of sampling.

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-01

Sample ID: MW-1R Date Received: 07/30/21 15:32

Date Collected: 07/30/21 09:25Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T112873

Mercury ng/L4.3 0.50 1 07/30/21 08/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T112897

Beryllium mg/L<0.0020 0.0020 1 08/02/21 08/03/21gmr dc

Boron mg/L110 1.2 25 08/02/21 08/04/21gmr dc

Calcium mg/L380 12 25 08/02/21 08/04/21gmr dc

Iron mg/L3.3 0.20 1 08/02/21 08/03/21gmr dc

Lithium mg/L2.3 0.010 1 08/02/21 08/03/21gmr dc N

Magnesium mg/L130 5.0 25 08/02/21 08/04/21gmr dc

Potassium mg/L69 25 25 08/02/21 08/04/21gmr dc

Sodium mg/L410 12 25 08/02/21 08/04/21gmr dc N

Zinc mg/L<0.020 0.020 1 08/02/21 08/03/21gmr dc

Analysis Method: EPA 6020B

Batch:  T112897

Antimony mg/L0.0014 0.00030 1 08/02/21 08/09/21gmr acs

Arsenic mg/L0.0042 0.0010 1 08/02/21 08/09/21gmr acs

Barium mg/L0.20 0.010 1 08/02/21 08/09/21gmr acs

Cadmium mg/L0.00060 0.0010 1 08/02/21 08/09/21gmr acs J

Chromium mg/L0.0027 0.00090 1 08/02/21 08/09/21gmr acs

Cobalt mg/L0.0037 0.0016 1 08/02/21 08/09/21gmr acs

Copper mg/L<0.0040 0.0040 1 08/02/21 08/09/21gmr acs

Lead mg/L0.0075 0.0020 1 08/02/21 08/09/21gmr acs

Manganese mg/L0.57 0.025 1 08/02/21 08/09/21gmr acs

Molybdenum mg/L0.0025 0.00040 1 08/02/21 08/09/21gmr acs N

Nickel mg/L0.0057 0.0050 1 08/11/21 08/12/21mrh acs

Selenium mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Silver mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Thallium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Vanadium mg/L0.0023 0.00080 1 08/02/21 08/09/21gmr acs

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-01

Sample ID: MW-1R Date Received: 07/30/21 15:32

Date Collected: 07/30/21 09:25Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1500 21 25 08/02/21 08/04/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T113062

Beryllium mg/L<0.0010 0.0010 1 08/05/21 08/06/21dc dc

Boron mg/L79 0.50 10 08/05/21 08/06/21dc dc

Calcium mg/L320 5.0 10 08/05/21 08/06/21dc dc

Iron mg/L3.2 0.10 1 08/05/21 08/06/21dc dc

Lithium mg/L2.2 0.010 1 08/05/21 08/09/21dc dc N

Magnesium mg/L100 2.0 10 08/05/21 08/06/21dc dc

Potassium mg/L58 10 10 08/05/21 08/06/21dc dc

Sodium mg/L300 5.0 10 08/05/21 08/06/21dc dc N

Zinc mg/L0.00096 0.020 1 08/05/21 08/06/21dc dc J

Analysis Method: EPA 6020B

Batch:  T112895

Antimony mg/L0.00089 0.00020 1 08/02/21 08/06/21ckd ckd

Arsenic mg/L0.0038 0.0010 1 08/02/21 08/06/21ckd ckd

Barium mg/L0.17 0.00060 1 08/02/21 08/06/21ckd ckd

Cadmium mg/L0.000049 0.0010 1 08/02/21 08/06/21ckd ckd J

Chromium mg/L0.0016 0.00080 1 08/02/21 08/06/21ckd ckd

Cobalt mg/L0.0011 0.0016 1 08/02/21 08/06/21ckd ckd J

Copper mg/L0.00015 0.00080 1 08/02/21 08/06/21ckd ckd J

Lead mg/L0.00043 0.00040 1 08/02/21 08/06/21ckd ckd

Manganese mg/L0.65 0.00040 1 08/02/21 08/06/21ckd ckd

Molybdenum mg/L0.0019 0.00040 1 08/02/21 08/06/21ckd ckd N

Nickel mg/L0.0023 0.00040 1 08/02/21 08/06/21ckd ckd

Selenium mg/L0.00081 0.00087 1 08/02/21 08/06/21ckd ckd J

Silver mg/L0.000015 0.000040 1 08/02/21 08/06/21ckd ckd J

Thallium mg/L0.000065 0.00017 1 08/02/21 08/06/21ckd ckd J

Vanadium mg/L0.0022 0.00080 1 08/02/21 08/06/21ckd ckd

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 6 of 54Report ID: 21G1159 TRACE_QC FINAL 09 02 21 1034



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-01

Sample ID: MW-1R Date Received: 07/30/21 15:32

Date Collected: 07/30/21 09:25Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T112875

Fluoride mg/L12 0.50 25 07/30/21 07/31/21mr mr

Chloride mg/L230 15 100 07/30/21 08/02/21mr mr

Sulfate as SO4 mg/L940 60 100 07/30/21 08/02/21mr mr

Analysis Method: SM 2320 B-11

Batch:  T112905

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L980 25 5 08/02/21 08/02/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<25 25 5 08/02/21 08/02/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T113011

Total Dissolved Solids mg/L3200 40 4 08/04/21 08/04/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T112949

pH pH Units8.31 1 07/30/21 07/30/21jm jm SITE, N

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-02

Sample ID: MW-2 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 09:50Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T112873

Mercury ng/L0.92 0.50 1 07/30/21 08/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T112897

Beryllium mg/L<0.0020 0.0020 1 08/02/21 08/03/21gmr dc

Boron mg/L93 1.2 25 08/02/21 08/04/21gmr dc

Calcium mg/L230 12 25 08/02/21 08/04/21gmr dc

Iron mg/L24 0.20 1 08/02/21 08/03/21gmr dc

Lithium mg/L1.1 0.010 1 08/02/21 08/03/21gmr dc N

Magnesium mg/L71 5.0 25 08/02/21 08/04/21gmr dc

Potassium mg/L40 25 25 08/02/21 08/04/21gmr dc

Sodium mg/L270 12 25 08/02/21 08/04/21gmr dc N

Zinc mg/L<0.020 0.020 1 08/02/21 08/03/21gmr dc

Analysis Method: EPA 6020B

Batch:  T112897

Antimony mg/L<0.00030 0.00030 1 08/02/21 08/09/21gmr acs

Arsenic mg/L0.015 0.0010 1 08/02/21 08/09/21gmr acs

Barium mg/L0.48 0.010 1 08/02/21 08/09/21gmr acs

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Chromium mg/L0.025 0.00090 1 08/02/21 08/09/21gmr acs

Cobalt mg/L0.0041 0.0016 1 08/02/21 08/09/21gmr acs

Copper mg/L<0.0040 0.0040 1 08/02/21 08/09/21gmr acs

Lead mg/L0.00067 0.0020 1 08/02/21 08/09/21gmr acs J

Manganese mg/L0.83 0.025 1 08/02/21 08/09/21gmr acs

Molybdenum mg/L0.0045 0.00040 1 08/02/21 08/09/21gmr acs N

Nickel mg/L0.015 0.0050 1 08/11/21 08/12/21mrh acs

Selenium mg/L0.0013 0.0020 1 08/02/21 08/09/21gmr acs J

Silver mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Thallium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Vanadium mg/L0.0026 0.00080 1 08/02/21 08/09/21gmr acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-02

Sample ID: MW-2 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 09:50Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L880 21 25 08/02/21 08/04/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T113062

Beryllium mg/L<0.0010 0.0010 1 08/05/21 08/06/21dc dc

Boron mg/L88 0.50 10 08/05/21 08/06/21dc dc

Calcium mg/L200 5.0 10 08/05/21 08/06/21dc dc

Iron mg/L15 0.10 1 08/05/21 08/06/21dc dc

Lithium mg/L1.1 0.010 1 08/05/21 08/09/21dc dc N

Magnesium mg/L63 2.0 10 08/05/21 08/06/21dc dc

Potassium mg/L40 10 10 08/05/21 08/06/21dc dc

Sodium mg/L240 5.0 10 08/05/21 08/06/21dc dc N

Zinc mg/L0.0023 0.020 1 08/05/21 08/06/21dc dc J

Analysis Method: EPA 6020B

Batch:  T112895

Antimony mg/L0.00084 0.0010 5 08/02/21 08/06/21ckd ckd J

Arsenic mg/L0.011 0.0010 1 08/02/21 08/06/21ckd ckd

Barium mg/L0.43 0.0030 5 08/02/21 08/06/21ckd ckd

Cadmium mg/L0.000020 0.0010 1 08/02/21 08/06/21ckd ckd J

Chromium mg/L0.016 0.00080 1 08/02/21 08/06/21ckd ckd

Cobalt mg/L0.0032 0.0016 1 08/02/21 08/06/21ckd ckd

Copper mg/L0.00042 0.00080 1 08/02/21 08/06/21ckd ckd J

Lead mg/L0.00055 0.0020 5 08/02/21 08/06/21ckd ckd J

Manganese mg/L0.67 0.00040 1 08/02/21 08/06/21ckd ckd

Molybdenum mg/L0.0040 0.00040 1 08/02/21 08/06/21ckd ckd N

Nickel mg/L0.011 0.00040 1 08/02/21 08/06/21ckd ckd

Selenium mg/L0.0011 0.00087 1 08/02/21 08/06/21ckd ckd

Silver mg/L0.000026 0.000040 1 08/02/21 08/06/21ckd ckd J

Thallium mg/L0.00025 0.00087 5 08/02/21 08/06/21ckd ckd J

Vanadium mg/L0.0014 0.00080 1 08/02/21 08/06/21ckd ckd

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-02

Sample ID: MW-2 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 09:50Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T112875

Fluoride mg/L9.0 0.10 5 07/30/21 07/30/21mr mr

Chloride mg/L140 3.8 25 07/30/21 07/31/21mr mr

Sulfate as SO4 mg/L0.81 3.0 5 07/30/21 07/30/21mr mr J

Analysis Method: SM 2320 B-11

Batch:  T112905

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L2000 25 5 08/02/21 08/02/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<25 25 5 08/02/21 08/02/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T113011

Total Dissolved Solids mg/L1800 40 4 08/04/21 08/04/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T112949

pH pH Units7.38 1 07/30/21 07/30/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-03

Sample ID: MW-3 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 10:25Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T112873

Mercury ng/L0.64 0.50 1 07/30/21 08/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T112897

Beryllium mg/L<0.0020 0.0020 1 08/02/21 08/03/21gmr dc

Boron mg/L4.8 0.050 1 08/02/21 08/03/21gmr dc

Calcium mg/L570 12 25 08/02/21 08/04/21gmr dc

Iron mg/L4.8 0.20 1 08/02/21 08/03/21gmr dc

Lithium mg/L0.050 0.010 1 08/02/21 08/03/21gmr dc N

Magnesium mg/L260 5.0 25 08/02/21 08/04/21gmr dc

Potassium mg/L27 1.0 1 08/02/21 08/03/21gmr dc

Sodium mg/L150 12 25 08/02/21 08/04/21gmr dc N

Zinc mg/L<0.020 0.020 1 08/02/21 08/03/21gmr dc

Analysis Method: EPA 6020B

Batch:  T112897

Antimony mg/L<0.00030 0.00030 1 08/02/21 08/09/21gmr acs

Arsenic mg/L0.0017 0.0010 1 08/02/21 08/09/21gmr acs

Barium mg/L0.48 0.010 1 08/02/21 08/09/21gmr acs

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Chromium mg/L0.0044 0.00090 1 08/02/21 08/09/21gmr acs

Cobalt mg/L0.00086 0.0016 1 08/02/21 08/09/21gmr acs J

Copper mg/L<0.0040 0.0040 1 08/02/21 08/09/21gmr acs

Lead mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Manganese mg/L2.0 0.025 1 08/02/21 08/09/21gmr acs

Molybdenum mg/L<0.00040 0.00040 1 08/02/21 08/09/21gmr acs N

Nickel mg/L0.0016 0.0035 1 08/11/21 08/12/21mrh acs J

Selenium mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Silver mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Thallium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Vanadium mg/L0.0019 0.00080 1 08/02/21 08/09/21gmr acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-03

Sample ID: MW-3 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 10:25Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L2500 21 25 08/02/21 08/04/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T113062

Beryllium mg/L<0.0010 0.0010 1 08/05/21 08/06/21dc dc

Boron mg/L4.2 0.050 1 08/05/21 08/06/21dc dc

Calcium mg/L440 5.0 10 08/05/21 08/06/21dc dc

Iron mg/L0.18 0.10 1 08/05/21 08/06/21dc dc

Lithium mg/L0.050 0.010 1 08/05/21 08/09/21dc dc N

Magnesium mg/L210 2.0 10 08/05/21 08/06/21dc dc

Potassium mg/L24 1.0 1 08/05/21 08/06/21dc dc

Sodium mg/L130 5.0 10 08/05/21 08/06/21dc dc N

Zinc mg/L<0.020 0.020 1 08/05/21 08/06/21dc dc

Analysis Method: EPA 6020B

Batch:  T112895

Antimony mg/L0.00078 0.0010 5 08/02/21 08/06/21ckd acs J

Arsenic mg/L0.0019 0.0050 5 08/02/21 08/06/21ckd acs J

Barium mg/L0.38 0.0030 5 08/02/21 08/06/21ckd acs

Cadmium mg/L<0.0010 0.0010 5 08/02/21 08/06/21ckd acs

Chromium mg/L<0.0040 0.0040 5 08/02/21 08/06/21ckd acs

Cobalt mg/L0.00084 0.0080 5 08/02/21 08/06/21ckd acs J

Copper mg/L<0.0040 0.0040 5 08/02/21 08/06/21ckd acs

Lead mg/L<0.0020 0.0020 5 08/02/21 08/06/21ckd acs

Manganese mg/L1.4 0.0020 5 08/02/21 08/06/21ckd acs

Molybdenum mg/L<0.0020 0.0020 5 08/02/21 08/06/21ckd acs N

Nickel mg/L0.0017 0.0020 5 08/02/21 08/06/21ckd acs J

Selenium mg/L<0.0044 0.0044 5 08/02/21 08/06/21ckd acs

Silver mg/L<0.00020 0.00020 5 08/02/21 08/06/21ckd acs

Thallium mg/L<0.00087 0.00087 5 08/02/21 08/06/21ckd acs

Vanadium mg/L0.0012 0.0040 5 08/02/21 08/06/21ckd acs J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-03

Sample ID: MW-3 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 10:25Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T112875

Fluoride mg/L1.0 0.10 5 07/30/21 07/30/21mr mr

Chloride mg/L380 7.5 50 07/30/21 08/02/21mr mr

Sulfate as SO4 mg/L85 30 50 07/30/21 08/02/21mr mr

Analysis Method: SM 2320 B-11

Batch:  T112905

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L2000 25 5 08/02/21 08/02/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<25 25 5 08/02/21 08/02/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T113011

Total Dissolved Solids mg/L2600 40 4 08/04/21 08/04/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T112949

pH pH Units7.39 1 07/30/21 07/30/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-04

Sample ID: MW-4 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 10:55Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T112873

Mercury ng/L<0.50 0.50 1 07/30/21 08/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T112897

Beryllium mg/L<0.0020 0.0020 1 08/02/21 08/03/21gmr dc

Boron mg/L3.7 0.050 1 08/02/21 08/03/21gmr dc

Calcium mg/L450 12 25 08/02/21 08/04/21gmr dc

Iron mg/L6.3 0.20 1 08/02/21 08/03/21gmr dc

Lithium mg/L0.065 0.010 1 08/02/21 08/03/21gmr dc N

Magnesium mg/L110 5.0 25 08/02/21 08/04/21gmr dc

Potassium mg/L23 1.0 1 08/02/21 08/03/21gmr dc

Sodium mg/L89 12 25 08/02/21 08/04/21gmr dc N

Zinc mg/L<0.020 0.020 1 08/02/21 08/03/21gmr dc

Analysis Method: EPA 6020B

Batch:  T112897

Antimony mg/L<0.00030 0.00030 1 08/02/21 08/09/21gmr acs

Arsenic mg/L0.0014 0.0010 1 08/02/21 08/09/21gmr acs

Barium mg/L0.11 0.010 1 08/02/21 08/09/21gmr acs

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Chromium mg/L0.0028 0.00090 1 08/02/21 08/09/21gmr acs

Cobalt mg/L0.00069 0.0016 1 08/02/21 08/09/21gmr acs J

Copper mg/L<0.0040 0.0040 1 08/02/21 08/09/21gmr acs

Lead mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Manganese mg/L1.1 0.025 1 08/02/21 08/09/21gmr acs

Molybdenum mg/L0.0018 0.00040 1 08/02/21 08/09/21gmr acs N

Nickel mg/L0.014 0.0050 1 08/11/21 08/12/21mrh acs

Selenium mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Silver mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Thallium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Vanadium mg/L0.0012 0.00080 1 08/02/21 08/09/21gmr acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-04

Sample ID: MW-4 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 10:55Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1600 21 25 08/02/21 08/04/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T113062

Beryllium mg/L<0.0010 0.0010 1 08/05/21 08/06/21dc dc

Boron mg/L3.3 0.050 1 08/05/21 08/06/21dc dc

Calcium mg/L320 5.0 10 08/05/21 08/06/21dc dc

Iron mg/L5.1 0.10 1 08/05/21 08/06/21dc dc

Lithium mg/L0.070 0.010 1 08/05/21 08/09/21dc dc N

Magnesium mg/L83 2.0 10 08/05/21 08/06/21dc dc

Potassium mg/L22 1.0 1 08/05/21 08/06/21dc dc

Sodium mg/L72 5.0 10 08/05/21 08/06/21dc dc N

Zinc mg/L0.00085 0.020 1 08/05/21 08/06/21dc dc J

Analysis Method: EPA 6020B

Batch:  T112895

Antimony mg/L0.00060 0.00020 1 08/02/21 08/06/21ckd ckd

Arsenic mg/L0.0013 0.0010 1 08/02/21 08/06/21ckd ckd

Barium mg/L0.10 0.00060 1 08/02/21 08/06/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/06/21ckd ckd

Chromium mg/L0.0019 0.00080 1 08/02/21 08/06/21ckd ckd

Cobalt mg/L0.00038 0.0016 1 08/02/21 08/06/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 08/02/21 08/06/21ckd ckd

Lead mg/L<0.00040 0.00040 1 08/02/21 08/06/21ckd ckd

Manganese mg/L1.1 0.00040 1 08/02/21 08/06/21ckd ckd

Molybdenum mg/L0.0012 0.00040 1 08/02/21 08/06/21ckd ckd N

Nickel mg/L0.013 0.00040 1 08/02/21 08/06/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 08/02/21 08/06/21ckd ckd

Silver mg/L<0.000040 0.000040 1 08/02/21 08/06/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 08/02/21 08/06/21ckd ckd

Vanadium mg/L0.00078 0.00080 1 08/02/21 08/06/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-04

Sample ID: MW-4 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 10:55Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T112875

Fluoride mg/L1.3 0.10 5 07/30/21 07/30/21mr mr

Chloride mg/L190 7.5 50 07/30/21 08/02/21mr mr

Sulfate as SO4 mg/L540 30 50 07/30/21 08/02/21mr mr

Analysis Method: SM 2320 B-11

Batch:  T112905

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L750 25 5 08/02/21 08/02/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<25 25 5 08/02/21 08/02/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T113011

Total Dissolved Solids mg/L320 40 4 08/04/21 08/04/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T112949

pH pH Units7.43 1 07/30/21 07/30/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-05

Sample ID: MW-5 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 08:35Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T112873

Mercury ng/L<0.50 0.50 1 07/30/21 08/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T112897

Beryllium mg/L<0.0020 0.0020 1 08/02/21 08/03/21gmr dc

Boron mg/L2.9 0.050 1 08/02/21 08/03/21gmr dc

Calcium mg/L510 12 25 08/02/21 08/04/21gmr dc

Iron mg/L12 0.20 1 08/02/21 08/03/21gmr dc

Lithium mg/L0.11 0.010 1 08/02/21 08/03/21gmr dc N

Magnesium mg/L41 0.20 1 08/02/21 08/03/21gmr dc

Potassium mg/L10 1.0 1 08/02/21 08/03/21gmr dc

Sodium mg/L30 0.50 1 08/02/21 08/03/21gmr dc N

Zinc mg/L<0.020 0.020 1 08/02/21 08/03/21gmr dc

Analysis Method: EPA 6020B

Batch:  T112897

Antimony mg/L<0.00030 0.00030 1 08/02/21 08/09/21gmr acs

Arsenic mg/L0.052 0.0010 1 08/02/21 08/09/21gmr acs

Barium mg/L0.077 0.010 1 08/02/21 08/09/21gmr acs

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Chromium mg/L<0.00090 0.00090 1 08/02/21 08/09/21gmr acs

Cobalt mg/L<0.0016 0.0016 1 08/02/21 08/09/21gmr acs

Copper mg/L<0.0040 0.0040 1 08/02/21 08/09/21gmr acs

Lead mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Manganese mg/L1.5 0.025 1 08/02/21 08/09/21gmr acs

Molybdenum mg/L0.00063 0.00040 1 08/02/21 08/09/21gmr acs N

Nickel mg/L<0.0050 0.0050 1 08/11/21 08/12/21mrh acs

Selenium mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Silver mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Thallium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Vanadium mg/L0.00070 0.00080 1 08/02/21 08/09/21gmr acs J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-05

Sample ID: MW-5 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 08:35Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1500 0.82 25 08/02/21 08/04/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T113062

Beryllium mg/L<0.0010 0.0010 1 08/05/21 08/06/21dc dc

Boron mg/L2.5 0.050 1 08/05/21 08/06/21dc dc

Calcium mg/L410 5.0 10 08/05/21 08/06/21dc dc

Iron mg/L11 0.10 1 08/05/21 08/06/21dc dc

Lithium mg/L0.12 0.010 1 08/05/21 08/09/21dc dc N

Magnesium mg/L37 0.20 1 08/05/21 08/06/21dc dc

Potassium mg/L9.8 1.0 1 08/05/21 08/06/21dc dc

Sodium mg/L28 0.50 1 08/05/21 08/06/21dc dc N

Zinc mg/L0.0011 0.020 1 08/05/21 08/06/21dc dc J

Analysis Method: EPA 6020B

Batch:  T112895

Antimony mg/L0.00011 0.00020 1 08/02/21 08/06/21ckd ckd J

Arsenic mg/L0.054 0.0010 1 08/02/21 08/06/21ckd ckd

Barium mg/L0.096 0.00060 1 08/02/21 08/06/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/06/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 08/02/21 08/06/21ckd ckd

Cobalt mg/L0.00027 0.0016 1 08/02/21 08/06/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 08/02/21 08/06/21ckd ckd

Lead mg/L<0.00040 0.00040 1 08/02/21 08/06/21ckd ckd

Manganese mg/L1.5 0.00040 1 08/02/21 08/06/21ckd ckd

Molybdenum mg/L0.00056 0.00040 1 08/02/21 08/06/21ckd ckd N

Nickel mg/L0.00024 0.00040 1 08/02/21 08/06/21ckd ckd J

Selenium mg/L<0.00087 0.00087 1 08/02/21 08/06/21ckd ckd

Silver mg/L<0.000040 0.000040 1 08/02/21 08/06/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 08/02/21 08/06/21ckd ckd

Vanadium mg/L0.00063 0.00080 1 08/02/21 08/06/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 18 of 54Report ID: 21G1159 TRACE_QC FINAL 09 02 21 1034



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-05

Sample ID: MW-5 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 08:35Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T112875

Fluoride mg/L3.9 0.10 5 07/30/21 07/30/21mr mr

Chloride mg/L24 0.75 5 07/30/21 07/30/21mr mr

Sulfate as SO4 mg/L690 30 50 07/30/21 08/02/21mr mr

Analysis Method: SM 2320 B-11

Batch:  T112905

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L590 25 5 08/02/21 08/02/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<25 25 5 08/02/21 08/02/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T113011

Total Dissolved Solids mg/L1700 40 4 08/04/21 08/04/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T112949

pH pH Units6.96 1 07/30/21 07/30/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-06

Sample ID: MW-6 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 11:15Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T112873

Mercury ng/L0.73 0.50 1 07/30/21 08/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T112897

Beryllium mg/L<0.0020 0.0020 1 08/02/21 08/03/21gmr dc

Boron mg/L11 0.050 1 08/02/21 08/03/21gmr dc

Calcium mg/L210 12 25 08/02/21 08/04/21gmr dc

Iron mg/L7.2 0.20 1 08/02/21 08/03/21gmr dc

Lithium mg/L0.19 0.010 1 08/02/21 08/03/21gmr dc N

Magnesium mg/L110 5.0 25 08/02/21 08/04/21gmr dc

Potassium mg/L33 1.0 1 08/02/21 08/03/21gmr dc

Sodium mg/L110 12 25 08/02/21 08/04/21gmr dc N

Zinc mg/L<0.020 0.020 1 08/02/21 08/03/21gmr dc

Analysis Method: EPA 6020B

Batch:  T112897

Antimony mg/L<0.00030 0.00030 1 08/02/21 08/09/21gmr acs

Arsenic mg/L0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Barium mg/L1.3 0.010 1 08/02/21 08/09/21gmr acs

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Chromium mg/L0.0017 0.00090 1 08/02/21 08/09/21gmr acs

Cobalt mg/L<0.0016 0.0016 1 08/02/21 08/09/21gmr acs

Copper mg/L<0.0040 0.0040 1 08/02/21 08/09/21gmr acs

Lead mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Manganese mg/L0.28 0.025 1 08/02/21 08/09/21gmr acs

Molybdenum mg/L0.00059 0.00040 1 08/02/21 08/09/21gmr acs N

Nickel mg/L<0.0050 0.0050 1 08/11/21 08/12/21mrh acs

Selenium mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Silver mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Thallium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Vanadium mg/L<0.00080 0.00080 1 08/02/21 08/09/21gmr acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-06

Sample ID: MW-6 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 11:15Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L960 21 25 08/02/21 08/04/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T113062

Beryllium mg/L<0.0010 0.0010 1 08/05/21 08/06/21dc dc

Boron mg/L9.9 0.050 1 08/05/21 08/06/21dc dc

Calcium mg/L180 5.0 10 08/05/21 08/06/21dc dc

Iron mg/L6.9 0.10 1 08/05/21 08/06/21dc dc

Lithium mg/L0.21 0.010 1 08/05/21 08/09/21dc dc N

Magnesium mg/L98 2.0 10 08/05/21 08/06/21dc dc

Potassium mg/L30 1.0 1 08/05/21 08/06/21dc dc

Sodium mg/L100 5.0 10 08/05/21 08/06/21dc dc N

Zinc mg/L<0.020 0.020 1 08/05/21 08/06/21dc dc

Analysis Method: EPA 6020B

Batch:  T112895

Antimony mg/L0.00073 0.00020 1 08/02/21 08/06/21ckd ckd

Arsenic mg/L0.0010 0.0010 1 08/02/21 08/06/21ckd ckd

Barium mg/L1.3 0.00060 1 08/02/21 08/06/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/06/21ckd ckd

Chromium mg/L0.00057 0.00080 1 08/02/21 08/06/21ckd ckd J

Cobalt mg/L0.00029 0.0016 1 08/02/21 08/06/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 08/02/21 08/06/21ckd ckd

Lead mg/L<0.00040 0.00040 1 08/02/21 08/06/21ckd ckd

Manganese mg/L0.24 0.00040 1 08/02/21 08/06/21ckd ckd

Molybdenum mg/L0.00057 0.00040 1 08/02/21 08/06/21ckd ckd N

Nickel mg/L0.0012 0.00040 1 08/02/21 08/06/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 08/02/21 08/06/21ckd ckd

Silver mg/L<0.000040 0.000040 1 08/02/21 08/06/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 08/02/21 08/06/21ckd ckd

Vanadium mg/L0.00037 0.00080 1 08/02/21 08/06/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-06

Sample ID: MW-6 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 11:15Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T112875

Fluoride mg/L1.6 0.10 5 07/30/21 07/30/21mr mr

Chloride mg/L210 3.8 25 07/30/21 07/31/21mr mr

Sulfate as SO4 mg/L14 3.0 5 07/30/21 07/30/21mr mr

Analysis Method: SM 2320 B-11

Batch:  T112905

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L920 25 5 08/02/21 08/02/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<25 25 5 08/02/21 08/02/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T113011

Total Dissolved Solids mg/L1400 40 4 08/04/21 08/04/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T112949

pH pH Units7.49 1 07/30/21 07/30/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-07

Sample ID: MW-7 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 08:05Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T112873

Mercury ng/L<0.50 0.50 1 07/30/21 08/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T112897

Beryllium mg/L<0.0020 0.0020 1 08/02/21 08/03/21gmr dc

Boron mg/L15 0.050 1 08/02/21 08/03/21gmr dc

Calcium mg/L150 12 25 08/02/21 08/04/21gmr dc

Iron mg/L17 0.20 1 08/02/21 08/03/21gmr dc

Lithium mg/L<0.010 0.010 1 08/02/21 08/03/21gmr dc N

Magnesium mg/L35 0.20 1 08/02/21 08/03/21gmr dc

Potassium mg/L4.6 1.0 1 08/02/21 08/03/21gmr dc

Sodium mg/L53 12 25 08/02/21 08/04/21gmr dc N

Zinc mg/L<0.020 0.020 1 08/02/21 08/03/21gmr dc

Analysis Method: EPA 6020B

Batch:  T112897

Antimony mg/L<0.00030 0.00030 1 08/02/21 08/09/21gmr acs

Arsenic mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Barium mg/L0.32 0.010 1 08/02/21 08/09/21gmr acs

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Chromium mg/L<0.00090 0.00090 1 08/02/21 08/09/21gmr acs

Cobalt mg/L0.00074 0.0016 1 08/02/21 08/09/21gmr acs J

Copper mg/L<0.0040 0.0040 1 08/02/21 08/09/21gmr acs

Lead mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Manganese mg/L2.0 0.050 2 08/02/21 08/09/21gmr acs

Molybdenum mg/L<0.00040 0.00040 1 08/02/21 08/09/21gmr acs N

Nickel mg/L<0.0050 0.0050 1 08/11/21 08/12/21mrh acs

Selenium mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Silver mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Thallium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Vanadium mg/L0.00061 0.00080 1 08/02/21 08/09/21gmr acs J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-07

Sample ID: MW-7 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 08:05Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L520 0.82 25 08/02/21 08/04/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T113062

Beryllium mg/L<0.0010 0.0010 1 08/05/21 08/06/21dc dc

Boron mg/L14 0.050 1 08/05/21 08/06/21dc dc

Calcium mg/L120 5.0 10 08/05/21 08/06/21dc dc

Iron mg/L12 0.10 1 08/05/21 08/06/21dc dc

Lithium mg/L0.0059 0.010 1 08/05/21 08/09/21dc dc J, N

Magnesium mg/L32 0.20 1 08/05/21 08/06/21dc dc

Potassium mg/L4.5 1.0 1 08/05/21 08/06/21dc dc

Sodium mg/L48 5.0 10 08/05/21 08/06/21dc dc N

Zinc mg/L0.0013 0.020 1 08/05/21 08/06/21dc dc J

Analysis Method: EPA 6020B

Batch:  T112895

Antimony mg/L0.00071 0.00020 1 08/02/21 08/06/21ckd ckd

Arsenic mg/L0.00049 0.0010 1 08/02/21 08/06/21ckd ckd J

Barium mg/L0.26 0.00060 1 08/02/21 08/06/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/06/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 08/02/21 08/06/21ckd ckd

Cobalt mg/L0.00055 0.0016 1 08/02/21 08/06/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 08/02/21 08/06/21ckd ckd

Lead mg/L<0.00040 0.00040 1 08/02/21 08/06/21ckd ckd

Manganese mg/L1.9 0.0020 5 08/02/21 08/06/21ckd ckd

Molybdenum mg/L<0.00040 0.00040 1 08/02/21 08/06/21ckd ckd N

Nickel mg/L0.000091 0.00040 1 08/02/21 08/06/21ckd ckd J

Selenium mg/L<0.00087 0.00087 1 08/02/21 08/06/21ckd ckd

Silver mg/L<0.000040 0.000040 1 08/02/21 08/06/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 08/02/21 08/06/21ckd ckd

Vanadium mg/L0.00046 0.00080 1 08/02/21 08/06/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-07

Sample ID: MW-7 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 08:05Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T112875

Fluoride mg/L0.082 0.10 5 07/30/21 07/30/21mr mr J

Chloride mg/L13 0.75 5 07/30/21 07/30/21mr mr

Sulfate as SO4 mg/L26 3.0 5 07/30/21 07/30/21mr mr

Analysis Method: SM 2320 B-11

Batch:  T112905

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L620 25 5 08/02/21 08/02/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<25 25 5 08/02/21 08/02/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T113011

Total Dissolved Solids mg/L740 40 4 08/04/21 08/04/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T112949

pH pH Units6.66 1 07/30/21 07/30/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-08

Sample ID: MW-8 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 14:40Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T112873

Mercury ng/L0.64 0.50 1 07/30/21 08/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T112897

Beryllium mg/L<0.0020 0.0020 1 08/02/21 08/03/21gmr dc

Boron mg/L1.3 0.050 1 08/02/21 08/03/21gmr dc

Calcium mg/L140 12 25 08/02/21 08/04/21gmr dc

Iron mg/L22 0.20 1 08/02/21 08/03/21gmr dc

Lithium mg/L0.039 0.010 1 08/02/21 08/03/21gmr dc N

Magnesium mg/L22 0.20 1 08/02/21 08/03/21gmr dc

Potassium mg/L9.1 1.0 1 08/02/21 08/03/21gmr dc

Sodium mg/L26 0.50 1 08/02/21 08/03/21gmr dc N

Zinc mg/L<0.020 0.020 1 08/02/21 08/03/21gmr dc

Analysis Method: EPA 6020B

Batch:  T112897

Antimony mg/L<0.00030 0.00030 1 08/02/21 08/09/21gmr acs

Arsenic mg/L0.0035 0.0010 1 08/02/21 08/09/21gmr acs

Barium mg/L0.83 0.010 1 08/02/21 08/09/21gmr acs

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Chromium mg/L0.00076 0.00090 1 08/02/21 08/09/21gmr acs J

Cobalt mg/L<0.0016 0.0016 1 08/02/21 08/09/21gmr acs

Copper mg/L<0.0040 0.0040 1 08/02/21 08/09/21gmr acs

Lead mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Manganese mg/L1.3 0.025 1 08/02/21 08/09/21gmr acs

Molybdenum mg/L0.0028 0.00040 1 08/02/21 08/09/21gmr acs N

Nickel mg/L<0.0050 0.0050 1 08/11/21 08/12/21mrh acs

Selenium mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Silver mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Thallium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Vanadium mg/L<0.00080 0.00080 1 08/02/21 08/09/21gmr acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-08

Sample ID: MW-8 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 14:40Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L440 0.82 25 08/02/21 08/04/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T113062

Beryllium mg/L<0.0010 0.0010 1 08/05/21 08/06/21dc dc

Boron mg/L1.2 0.050 1 08/05/21 08/06/21dc dc

Calcium mg/L120 5.0 10 08/05/21 08/06/21dc dc

Iron mg/L20 0.10 1 08/05/21 08/06/21dc dc

Lithium mg/L0.043 0.010 1 08/05/21 08/09/21dc dc N

Magnesium mg/L21 0.20 1 08/05/21 08/06/21dc dc

Potassium mg/L8.8 1.0 1 08/05/21 08/06/21dc dc

Sodium mg/L24 0.50 1 08/05/21 08/06/21dc dc N

Zinc mg/L0.0018 0.020 1 08/05/21 08/06/21dc dc J

Analysis Method: EPA 6020B

Batch:  T112895

Antimony mg/L0.00065 0.00020 1 08/02/21 08/06/21ckd ckd

Arsenic mg/L0.0036 0.0010 1 08/02/21 08/06/21ckd ckd

Barium mg/L0.81 0.00060 1 08/02/21 08/06/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/06/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 08/02/21 08/06/21ckd ckd

Cobalt mg/L0.00023 0.0016 1 08/02/21 08/06/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 08/02/21 08/06/21ckd ckd

Lead mg/L<0.00040 0.00040 1 08/02/21 08/06/21ckd ckd

Manganese mg/L1.2 0.00040 1 08/02/21 08/06/21ckd ckd

Molybdenum mg/L0.0023 0.00040 1 08/02/21 08/06/21ckd ckd N

Nickel mg/L0.00073 0.00040 1 08/02/21 08/06/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 08/02/21 08/06/21ckd ckd

Silver mg/L<0.000040 0.000040 1 08/02/21 08/06/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 08/02/21 08/06/21ckd ckd

Vanadium mg/L0.00028 0.00080 1 08/02/21 08/06/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-08

Sample ID: MW-8 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 14:40Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T112875

Fluoride mg/L0.38 0.10 5 07/30/21 07/30/21mr mr

Chloride mg/L33 0.75 5 07/30/21 07/30/21mr mr

Sulfate as SO4 mg/L1.8 3.0 5 07/30/21 07/30/21mr mr J

Analysis Method: SM 2320 B-11

Batch:  T112905

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L440 25 5 08/02/21 08/02/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<25 25 5 08/02/21 08/02/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T113011

Total Dissolved Solids mg/L530 40 4 08/04/21 08/04/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T112949

pH pH Units7.16 1 07/30/21 07/30/21jm jm SITE, N
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-09

Sample ID: MW-9 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 12:10Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T112873

Mercury ng/L<0.50 0.50 1 07/30/21 08/02/21dc dc N

Analysis Method: EPA 6010D

Batch:  T112897

Beryllium mg/L<0.0020 0.0020 1 08/02/21 08/03/21gmr dc

Boron mg/L6.4 0.050 1 08/02/21 08/03/21gmr dc

Calcium mg/L240 12 25 08/02/21 08/04/21gmr dc

Iron mg/L21 0.20 1 08/02/21 08/03/21gmr dc

Lithium mg/L0.26 0.010 1 08/02/21 08/03/21gmr dc N

Magnesium mg/L37 0.20 1 08/02/21 08/03/21gmr dc

Potassium mg/L15 1.0 1 08/02/21 08/03/21gmr dc

Sodium mg/L30 0.50 1 08/02/21 08/03/21gmr dc N

Zinc mg/L<0.020 0.020 1 08/02/21 08/03/21gmr dc

Analysis Method: EPA 6020B

Batch:  T112897

Antimony mg/L<0.00030 0.00030 1 08/02/21 08/09/21gmr acs

Arsenic mg/L0.0034 0.0010 1 08/02/21 08/09/21gmr acs

Barium mg/L4.8 0.050 5 08/11/21 08/12/21acs acs

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Chromium mg/L0.0024 0.00090 1 08/02/21 08/09/21gmr acs

Cobalt mg/L<0.0016 0.0016 1 08/02/21 08/09/21gmr acs

Copper mg/L<0.0040 0.0040 1 08/02/21 08/09/21gmr acs

Lead mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Manganese mg/L0.61 0.025 1 08/02/21 08/09/21gmr acs

Molybdenum mg/L0.026 0.00040 1 08/02/21 08/09/21gmr acs N

Nickel mg/L0.0032 0.0050 1 08/11/21 08/12/21mrh acs J

Selenium mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Silver mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Thallium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Vanadium mg/L<0.00080 0.00080 1 08/02/21 08/09/21gmr acs
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This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 29 of 54Report ID: 21G1159 TRACE_QC FINAL 09 02 21 1034



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-09

Sample ID: MW-9 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 12:10Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L750 0.82 25 08/02/21 08/04/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T113062

Beryllium mg/L<0.0010 0.0010 1 08/05/21 08/06/21dc dc

Boron mg/L5.9 0.050 1 08/05/21 08/06/21dc dc

Calcium mg/L200 5.0 10 08/05/21 08/06/21dc dc

Iron mg/L19 0.10 1 08/05/21 08/06/21dc dc

Lithium mg/L0.30 0.010 1 08/05/21 08/09/21dc dc N

Magnesium mg/L33 0.20 1 08/05/21 08/06/21dc dc

Potassium mg/L15 1.0 1 08/05/21 08/06/21dc dc

Sodium mg/L28 0.50 1 08/05/21 08/06/21dc dc N

Zinc mg/L0.0023 0.020 1 08/05/21 08/06/21dc dc J

Analysis Method: EPA 6020B

Batch:  T112895

Antimony mg/L0.00058 0.00020 1 08/02/21 08/06/21ckd ckd

Arsenic mg/L0.0034 0.0010 1 08/02/21 08/06/21ckd ckd

Barium mg/L4.6 0.0030 5 08/02/21 08/06/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/06/21ckd ckd

Chromium mg/L0.0015 0.00080 1 08/02/21 08/06/21ckd ckd

Cobalt mg/L0.00039 0.0016 1 08/02/21 08/06/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 08/02/21 08/06/21ckd ckd

Lead mg/L<0.00040 0.00040 1 08/02/21 08/06/21ckd ckd

Manganese mg/L0.52 0.00040 1 08/02/21 08/06/21ckd ckd

Molybdenum mg/L0.023 0.00040 1 08/02/21 08/06/21ckd ckd N

Nickel mg/L0.0011 0.00040 1 08/02/21 08/06/21ckd ckd

Selenium mg/L0.00028 0.00087 1 08/02/21 08/06/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 08/02/21 08/06/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 08/02/21 08/06/21ckd ckd

Vanadium mg/L0.00039 0.00080 1 08/02/21 08/06/21ckd ckd J
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-09

Sample ID: MW-9 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 12:10Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T112875

Fluoride mg/L2.4 0.10 5 07/30/21 07/30/21mr mr

Chloride mg/L13 0.75 5 07/30/21 07/30/21mr mr

Sulfate as SO4 mg/L21 3.0 5 07/30/21 07/30/21mr mr

Analysis Method: SM 2320 B-11

Batch:  T112905

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L760 25 5 08/02/21 08/02/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<25 25 5 08/02/21 08/02/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T113011

Total Dissolved Solids mg/L830 40 4 08/04/21 08/04/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T112949

pH pH Units7.25 1 07/30/21 07/30/21jm jm SITE, N

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-10

Sample ID: MW-10 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 12:55Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T112965

Mercury ng/L0.97 0.50 1 08/03/21 08/06/21dc dc N

Analysis Method: EPA 6010D

Batch:  T112897

Beryllium mg/L<0.0020 0.0020 1 08/02/21 08/03/21gmr dc

Boron mg/L52 1.2 25 08/02/21 08/04/21gmr dc

Calcium mg/L140 12 25 08/02/21 08/04/21gmr dc

Iron mg/L13 0.20 1 08/02/21 08/03/21gmr dc

Lithium mg/L1.4 0.010 1 08/02/21 08/03/21gmr dc N

Magnesium mg/L67 5.0 25 08/02/21 08/04/21gmr dc

Potassium mg/L41 25 25 08/02/21 08/04/21gmr dc

Sodium mg/L500 12 25 08/02/21 08/04/21gmr dc N

Zinc mg/L<0.020 0.020 1 08/02/21 08/03/21gmr dc

Analysis Method: EPA 6020B

Batch:  T112897

Antimony mg/L<0.00030 0.00030 1 08/02/21 08/09/21gmr acs

Arsenic mg/L0.0011 0.0010 1 08/02/21 08/09/21gmr acs

Barium mg/L1.4 0.010 1 08/02/21 08/09/21gmr acs

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Chromium mg/L0.011 0.00090 1 08/02/21 08/09/21gmr acs

Cobalt mg/L0.0011 0.0016 1 08/02/21 08/09/21gmr acs J

Copper mg/L<0.0040 0.0040 1 08/02/21 08/09/21gmr acs

Lead mg/L0.00089 0.0020 1 08/02/21 08/09/21gmr acs J

Manganese mg/L0.64 0.025 1 08/02/21 08/09/21gmr acs

Molybdenum mg/L0.0071 0.00040 1 08/02/21 08/09/21gmr acs N

Nickel mg/L0.0041 0.0050 1 08/11/21 08/12/21mrh acs J

Selenium mg/L<0.0020 0.0020 1 08/02/21 08/09/21gmr acs

Silver mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Thallium mg/L<0.0010 0.0010 1 08/02/21 08/09/21gmr acs

Vanadium mg/L0.0018 0.00080 1 08/02/21 08/09/21gmr acs
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-10

Sample ID: MW-10 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 12:55Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L640 21 25 08/02/21 08/04/21 dc N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T113062

Beryllium mg/L<0.0010 0.0010 1 08/05/21 08/06/21dc dc

Boron mg/L42 0.50 10 08/05/21 08/06/21dc dc

Calcium mg/L120 5.0 10 08/05/21 08/06/21dc dc

Iron mg/L10 0.10 1 08/05/21 08/06/21dc dc

Lithium mg/L1.6 0.010 1 08/05/21 08/09/21dc dc N

Magnesium mg/L56 2.0 10 08/05/21 08/06/21dc dc

Potassium mg/L38 10 10 08/05/21 08/06/21dc dc

Sodium mg/L410 5.0 10 08/05/21 08/06/21dc dc N

Zinc mg/L0.0021 0.020 1 08/05/21 08/06/21dc dc J

Analysis Method: EPA 6020B

Batch:  T112895

Antimony mg/L0.00092 0.00020 1 08/02/21 08/06/21ckd ckd

Arsenic mg/L0.0013 0.0010 1 08/02/21 08/06/21ckd ckd

Barium mg/L1.3 0.00060 1 08/02/21 08/06/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 08/02/21 08/06/21ckd ckd

Chromium mg/L0.0078 0.00080 1 08/02/21 08/06/21ckd ckd

Cobalt mg/L0.00077 0.0016 1 08/02/21 08/06/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 08/02/21 08/06/21ckd ckd

Lead mg/L0.000059 0.00040 1 08/02/21 08/06/21ckd ckd J

Manganese mg/L0.52 0.00040 1 08/02/21 08/06/21ckd ckd

Molybdenum mg/L0.0067 0.00040 1 08/02/21 08/06/21ckd ckd N

Nickel mg/L0.0016 0.00040 1 08/02/21 08/06/21ckd ckd

Selenium mg/L0.00062 0.00087 1 08/02/21 08/06/21ckd ckd J

Silver mg/L0.000022 0.000040 1 08/02/21 08/06/21ckd ckd J

Thallium mg/L<0.00017 0.00017 1 08/02/21 08/06/21ckd ckd

Vanadium mg/L0.0011 0.00080 1 08/02/21 08/06/21ckd ckd
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21G1159

Monitoring Wells

Trace ID: 21G1159-10

Sample ID: MW-10 Date Received: 07/30/21 15:32

Date Collected: 07/30/21 12:55Matrix: Ground Water

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T112875

Fluoride mg/L12 0.50 25 07/30/21 07/31/21mr mr

Chloride mg/L670 15 100 08/04/21 08/04/21ans ans

Sulfate as SO4 mg/L0.60 3.0 5 07/30/21 07/30/21mr mr J

Analysis Method: SM 2320 B-11

Batch:  T112905

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L1000 25 5 08/02/21 08/02/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<25 25 5 08/02/21 08/02/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T113011

Total Dissolved Solids mg/L1700 40 4 08/04/21 08/04/21rg rg

Analysis Method: SM 4500-H+ B-11

Batch:  T112949

pH pH Units7.70 1 07/30/21 07/30/21jm jm SITE, N

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 34 of 54Report ID: 21G1159 TRACE_QC FINAL 09 02 21 1034



QUALITY CONTROL RESULTS

Trace Project ID:  21G1159

Client Project ID:  Monitoring Wells

QC Batch:  T112873

QC Batch Method:  EPA 1631E Analysis Method:  EPA 1631E

Analysis Description: Mercury, Total, Low Level 

Parameter

METHOD BLANK: T112873-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T112873-BLK2

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T112873-BLK3

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

LABORATORY CONTROL SAMPLE: T112873-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

25.0 102 77-123Mercury ng/L 25.5

Trace Project ID:  21G1159

Client Project ID:  Monitoring Wells

QC Batch:  T112965

QC Batch Method:  EPA 1631E Analysis Method:  EPA 1631E

Analysis Description: Mercury, Total, Low Level 

Parameter

METHOD BLANK: T112965-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T112965-BLK2

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T112965-BLK3

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T112965-BLK4

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T112965-BLK5

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T112965-BLK6

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

LABORATORY CONTROL SAMPLE: T112965-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

25.0 103 77-123Mercury ng/L 25.8

LABORATORY CONTROL SAMPLE: T112965-BS2

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

25.0 97 77-123Mercury ng/L 24.2

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T112965-MSD1 Original: 21G1159-10

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

10.0 24371-1250.968Mercury ng/L 849.049.32 81

Trace Project ID:  21G1159

Client Project ID:  Monitoring Wells

QC Batch:  T112897

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6010D

Analysis Description: Magnesium, Total 

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T112897-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0020 0.0020Beryllium mg/L

<0.50 0.50Calcium mg/L

<0.20 0.20Iron mg/L

<1.0 1.0Potassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T112897-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.889 99 80-120Boron mg/L 0.883

0.111 104 80-120Beryllium mg/L 0.115

8.89 102 80-120Calcium mg/L 9.09

8.89 103 80-120Iron mg/L 9.19

8.89 94 80-120Potassium mg/L 8.39

0.889 98 80-120Lithium mg/L 0.868

8.89 100 80-120Magnesium mg/L 8.89

8.89 98 80-120Sodium mg/L 8.70

0.889 102 80-120Zinc mg/L 0.911

Trace Project ID:  21G1159

Client Project ID:  Monitoring Wells

QC Batch:  T113062

QC Batch Method:  Analysis Method:  EPA 6010D

Analysis Description: Potassium, Dissolved 

Parameter

METHOD BLANK: T113062-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0010 0.0010Beryllium mg/L

<0.50 0.50Calcium mg/L

<0.10 0.10Iron mg/L

<1.0 1.0Potassium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L
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Parameter

METHOD BLANK: T113062-BLK2

Units
Blank

Result
Reporting

Limit Notes

<0.50 0.50Calcium mg/L

<0.010 0.010Lithium mg/L

LABORATORY CONTROL SAMPLE: T113062-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.00 95 80-120Boron mg/L 0.949

0.0500 93 80-120Beryllium mg/L 0.0465

10.0 94 80-120Calcium mg/L 9.44

10.0 96 80-120Iron mg/L 9.65

10.0 94 80-120Potassium mg/L 9.42

10.0 95 80-120Magnesium mg/L 9.50

10.0 98 80-120Sodium mg/L 9.83

1.00 95 80-120Zinc mg/L 0.946

LABORATORY CONTROL SAMPLE: T113062-BS2

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

10.0 99 80-120Calcium mg/L 9.86

0.500 95 80-120Lithium mg/L 0.477

Trace Project ID:  21G1159

Client Project ID:  Monitoring Wells

QC Batch:  T112895

QC Batch Method:  Analysis Method:  EPA 6020B

Analysis Description: Lead, Dissolved 

Parameter

METHOD BLANK: T112895-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.000040 0.000040Silver mg/L

<0.0010 0.0010Arsenic mg/L

<0.00060 0.00060Barium mg/L

<0.00020 0.00020Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00080 0.00080Chromium mg/L

<0.00080 0.00080Copper mg/L

<0.00040 0.00040Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

<0.00040 0.00040Nickel mg/L
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Parameter

METHOD BLANK: T112895-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.00040 0.00040Lead mg/L

<0.00020 0.00020Antimony mg/L

<0.00087 0.00087Selenium mg/L

<0.00017 0.00017Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T112895-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 105 80-120Silver mg/L 0.0631

0.0600 107 80-120Arsenic mg/L 0.0644

0.0600 105 80-120Barium mg/L 0.0629

0.0600 105 80-120Cadmium mg/L 0.0628

0.0600 98 80-120Cobalt mg/L 0.0590

0.0600 107 80-120Chromium mg/L 0.0640

0.0600 104 80-120Copper mg/L 0.0623

0.0600 106 80-120Manganese mg/L 0.0635

0.0600 103 80-120Molybdenum mg/L 0.0621

0.0600 102 80-120Nickel mg/L 0.0611

0.0600 104 80-120Lead mg/L 0.0627

0.0600 101 80-120Antimony mg/L 0.0606

0.0600 103 80-120Selenium mg/L 0.0621

0.0600 104 80-120Thallium mg/L 0.0624

0.0600 101 80-120Vanadium mg/L 0.0605

Trace Project ID:  21G1159

Client Project ID:  Monitoring Wells

QC Batch:  T112897

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6020B

Analysis Description: Nickel, Total 

Parameter

METHOD BLANK: T112897-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0010 0.0010Silver mg/L

<0.0010 0.0010Arsenic mg/L

<0.010 0.010Barium mg/L

<0.0010 0.0010Cadmium mg/L

<0.0016 0.0016Cobalt mg/L
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Parameter

METHOD BLANK: T112897-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.00090 0.00090Chromium mg/L

<0.0040 0.0040Copper mg/L

<0.025 0.025Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

<0.0020 0.0020Lead mg/L

<0.00030 0.00030Antimony mg/L

<0.0020 0.0020Selenium mg/L

<0.0010 0.0010Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T112897-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0278 109 80-120Silver mg/L 0.0303

0.0556 106 80-120Arsenic mg/L 0.0588

0.889 109 80-120Barium mg/L 0.965

0.0278 104 80-120Cadmium mg/L 0.0288

0.889 97 80-120Cobalt mg/L 0.861

0.0278 116 80-120Chromium mg/L 0.0323

0.889 98 80-120Copper mg/L 0.871

0.889 105 80-120Manganese mg/L 0.937

0.889 103 80-120Molybdenum mg/L 0.913

0.0556 105 80-120Lead mg/L 0.0585

0.0556 109 80-120Antimony mg/L 0.0606

0.0556 101 80-120Selenium mg/L 0.0562

0.0556 106 80-120Thallium mg/L 0.0591

0.889 109 80-120Vanadium mg/L 0.968

Trace Project ID:  21G1159

Client Project ID:  Monitoring Wells

QC Batch:  T113253

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6020B

Analysis Description: Nickel, Total 

Parameter

METHOD BLANK: T113253-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.010 0.010Barium mg/L

<0.0050 0.0050Nickel mg/L

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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LABORATORY CONTROL SAMPLE: T113253-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.889 109 80-120Barium mg/L 0.968

0.889 95 80-120Nickel mg/L 0.847

Trace Project ID:  21G1159

Client Project ID:  Monitoring Wells

QC Batch:  [CALC]

QC Batch Method:  Analysis Method:  SM 2340 B-11

Analysis Description: Hardness (Metals) 

Trace Project ID:  21G1159

Client Project ID:  Monitoring Wells

QC Batch:  T112875

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Sulfate 

Parameter

METHOD BLANK: T112875-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.020 0.020Fluoride mg/L

<0.60 0.60Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T112875-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 98 90-110Chloride mg/L 4.90

1.00 101 90-110Fluoride mg/L 1.01

5.00 98 90-110Sulfate as SO4 mg/L 4.90

Trace Project ID:  21G1159

Client Project ID:  Monitoring Wells

QC Batch:  T113009

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Chloride 

Parameter

METHOD BLANK: T113009-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

Trace Project ID:  21G1159

Client Project ID:  Monitoring Wells

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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QC Batch:  T112905

QC Batch Method:  SM 2320 B-11 Analysis Method:  SM 2320 B-11

Analysis Description: Alkalinity, Bicarbonate 

LABORATORY CONTROL SAMPLE: T112905-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 103 88-112Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L 103

100 103 88-112Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L 103

Trace Project ID:  21G1159

Client Project ID:  Monitoring Wells

QC Batch:  T113011

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T113011-BLK1

Units
Blank

Result
Reporting

Limit Notes

<10 10Total Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T113011-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 103 80-120Total Dissolved Solids mg/L 515

Trace Project ID:  21G1159

Client Project ID:  Monitoring Wells

QC Batch:  T112949

QC Batch Method:  *** DEFAULT PREP *** Analysis Method:  SM 4500-H+ B-11

Analysis Description: pH, SM 4500 

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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LABORATORY REPORT

This report may not be reproduced, except in full, without written approval from EEA.

If you have any questions concerning this report, please do not hesitate to call us at 
(800) 332-4345 or (574) 233-4777.
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Revision date:  09/29/2020 
 

 

 

STATE CERTIFICATION LIST 

State Certification State Certification 
Alabama 40700 Missouri 880 
Alaska IN00035 Montana CERT0026 
Arizona AZ0432 Nebraska NE-OS-05-04 

Arkansas IN00035 Nevada IN00035 
California 2920 New Hampshire* 2124 
Colorado IN00035 New Jersey* IN598 

Colorado Radiochemistry IN00035 New Mexico IN00035 
Connecticut PH-0132 New York* 11398 
Delaware IN035 North Carolina 18700 

Florida(Primary AB)* E87775 North Dakota R-035 
Georgia 929 Ohio 87775 
Hawaii IN035 Oklahoma D9508 
Idaho IN00035 Oregon*  4156 

Illinois* 200001 Pennsylvania* 68-00466 
Illinois Microbiology 17767 Puerto Rico IN00035 

Illinois Radiochemistry IN00035 Rhode Island LAO00343 
Indiana Chemistry C-71-01 South Carolina 95005 

Indiana Microbiology M-76-07 South Dakota IN00035 
Iowa 098 Tennessee TN02973 

Kansas* E-10233 Texas* T104704187 
Kentucky 90056 Texas/TCEQ TX207 

Louisiana* LA014 Utah* IN00035 
Maine IN00035 Vermont VT-8775 

Maryland 209 Virginia* 460275 
Massachusetts M-IN035 Washington C837 

Michigan 9926 West Virginia 9927 C 
Minnesota* 018-999-338 Wisconsin 999766900 
Mississippi IN035 Wyoming IN035 

EPA IN00035   
*NELAP/TNI Recognized Accreditation Bodies 
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Laboratory Report

Client:

Attn:

Report:

Priority:

Status:

PWS ID:

Trace Analytical Laboratories

Jon Mink

2241 Black Creek Road

 

526141

Not Supplied

Standard Written

Final

Muskegon, MI  49444

110 South Hill Street
South Bend, IN  46617
Tel:  (574) 233-4777
Fax:  (574) 233-8207
1 800 332 4345

*NR = The chlorine demand was not performed for this 
analytical sample, at the request of the client.

EEA 
ID #

Client ID Method Collected
Date / Time

Collected
By:

Received
Date / Time

4971970 MW-1R 7500-Ra B 07/30/21 09:25 Client 08/03/21 09:00

4971970 MW-1R 7500-Ra D 07/30/21 09:25 Client 08/03/21 09:00

4971971 MW-2 7500-Ra B 07/30/21 09:50 Client 08/03/21 09:00

4971971 MW-2 7500-Ra D 07/30/21 09:50 Client 08/03/21 09:00

4971972 MW-3 7500-Ra B 07/30/21 10:25 Client 08/03/21 09:00

4971972 MW-3 7500-Ra D 07/30/21 10:25 Client 08/03/21 09:00

4971973 MW-4 7500-Ra B 07/30/21 10:55 Client 08/03/21 09:00

4971973 MW-4 7500-Ra D 07/30/21 10:55 Client 08/03/21 09:00

4971974 MW-5 7500-Ra B 07/30/21 08:35 Client 08/03/21 09:00

4971974 MW-5 7500-Ra D 07/30/21 08:35 Client 08/03/21 09:00

4971975 MW-6 7500-Ra B 07/30/21 11:15 Client 08/03/21 09:00

4971975 MW-6 7500-Ra D 07/30/21 11:15 Client 08/03/21 09:00

4971976 MW-7 7500-Ra B 07/30/21 08:05 Client 08/03/21 09:00

4971976 MW-7 7500-Ra D 07/30/21 08:05 Client 08/03/21 09:00

4971977 MW-8 7500-Ra B 07/30/21 14:40 Client 08/03/21 09:00

4971977 MW-8 7500-Ra D 07/30/21 14:40 Client 08/03/21 09:00

4971978 MW-9 7500-Ra B 07/30/21 12:10 Client 08/03/21 09:00

4971978 MW-9 7500-Ra D 07/30/21 12:10 Client 08/03/21 09:00

4971979 MW-10 7500-Ra B 07/30/21 12:55 Client 08/03/21 09:00

4971979 MW-10 7500-Ra D 07/30/21 12:55 Client 08/03/21 09:00

Sample Information

Report Summary

Note: In the Method 7500-Ra D analysis, Radium-228 in the FS had a MRL of 1.7 which is outside the acceptance limit of 1.0.

Detailed quantitative results are presented on the following pages.  The results presented relate only to the samples provided for 
analysis.

We appreciate the opportunity to provide you with this analysis.  If you have any questions concerning this report, please do not 
hesitate to call Karen Fullmer at (574) 233-4777.

Note:  This report may not be reproduced, except in full, without written approval from EEA.

Page 1 of 6

Page 3 of 23



Client Name: Report #: 526141Trace Analytical Laboratories

Client Name:

Report #:

Trace Analytical Laboratories

526141

Authorized Signature Title Date

09/01/2021
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Client Name: Report #: 526141Trace Analytical Laboratories

Sampling Point: PWS ID:MW-1R Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

08/09/21 14:2808/06/21 16:15pCi/L0.61 ± 0.281.00.20---7500-Ra BRadium-22613982-63-3 4971970

08/13/21 16:1708/06/21 16:15pCi/L0.17 ± 0.471.00.49---7500-Ra DRadium-22815262-20-1 4971970

08/13/21 16:1708/06/21 16:15pCi/L0.78 ± 0.551.00.495 *calc.Combined Radium--- 4971970

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-2 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

08/09/21 14:2808/06/21 16:15pCi/L0.77 ± 0.451.00.37---7500-Ra BRadium-22613982-63-3 4971971

08/13/21 16:1708/06/21 16:15pCi/L1.5 ± 0.51.00.47---7500-Ra DRadium-22815262-20-1 4971971

08/13/21 16:1708/06/21 16:15pCi/L2.27 ± 0.691.00.475 *calc.Combined Radium--- 4971971

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-3 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

08/17/21 10:4808/06/21 16:15pCi/L0.82 ± 0.551.00.25---7500-Ra BRadium-22613982-63-3 4971972

08/27/21 17:4608/23/21 12:30pCi/L2.9 ± 1.81.01.7---7500-Ra DRadium-22815262-20-1 4971972

08/27/21 17:4608/06/21 16:15pCi/L3.72 ± 1.861.01.75 *calc.Combined Radium--- 4971972

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-4 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

08/17/21 10:4808/06/21 16:15pCi/L0.51 ± 0.401.00.19---7500-Ra BRadium-22613982-63-3 4971973

08/13/21 16:1708/06/21 16:15pCi/L0.23 ± 0.441.00.45---7500-Ra DRadium-22815262-20-1 4971973

08/17/21 10:4808/06/21 16:15pCi/L0.74 ± 0.591.00.455 *calc.Combined Radium--- 4971973

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Page 3 of 6
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Client Name: Report #: 526141Trace Analytical Laboratories

Sampling Point: PWS ID:MW-5 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

08/17/21 10:0708/07/21 10:00pCi/L0.40 ± 0.561.00.39---7500-Ra BRadium-22613982-63-3 4971974

08/13/21 18:0608/07/21 10:00pCi/L0.90 ± 0.711.00.70---7500-Ra DRadium-22815262-20-1 4971974

08/17/21 10:0708/07/21 10:00pCi/L1.30 ± 0.901.00.705 *calc.Combined Radium--- 4971974

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-6 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

08/17/21 10:0708/07/21 10:00pCi/L0.70 ± 0.721.00.37---7500-Ra BRadium-22613982-63-3 4971975

08/13/21 18:0608/07/21 10:00pCi/L0.80 ± 0.721.00.72---7500-Ra DRadium-22815262-20-1 4971975

08/17/21 10:0708/07/21 10:00pCi/L1.50 ± 1.021.00.725 *calc.Combined Radium--- 4971975

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-7 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

08/17/21 10:0708/07/21 10:00pCi/L0.46 ± 0.571.00.37---7500-Ra BRadium-22613982-63-3 4971976

08/13/21 18:0608/07/21 10:00pCi/L1.3 ± 0.81.00.74---7500-Ra DRadium-22815262-20-1 4971976

08/17/21 10:0708/07/21 10:00pCi/L1.76 ± 0.951.00.745 *calc.Combined Radium--- 4971976

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-8 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

08/17/21 10:0708/07/21 10:00pCi/L1.2 ± 0.71.00.28---7500-Ra BRadium-22613982-63-3 4971977

08/13/21 18:0608/07/21 10:00pCi/L2.2 ± 0.91.00.86---7500-Ra DRadium-22815262-20-1 4971977

08/17/21 10:0708/07/21 10:00pCi/L3.4 ± 1.11.00.865 *calc.Combined Radium--- 4971977

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Page 4 of 6
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Client Name: Report #: 526141Trace Analytical Laboratories

Sampling Point: PWS ID:MW-9 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

08/17/21 10:0708/07/21 10:00pCi/L0.26 ± 0.641.00.30---7500-Ra BRadium-22613982-63-3 4971978

08/13/21 18:0608/07/21 10:00pCi/L1.5 ± 0.71.00.67---7500-Ra DRadium-22815262-20-1 4971978

08/17/21 10:0708/07/21 10:00pCi/L1.76 ± 0.961.00.675 *calc.Combined Radium--- 4971978

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Sampling Point: PWS ID:MW-10 Not Supplied

Radionuclides

Analyte
ID #

Analyte Method Reg
Limit

MDA
95**

Result Units Preparation 
Date

Analyzed EEA
ID #

MRL

08/17/21 10:0708/07/21 10:00pCi/L0.59 ± 0.681.00.33---7500-Ra BRadium-22613982-63-3 4971979

08/13/21 18:0608/07/21 10:00pCi/L1.9 ± 0.71.00.62---7500-Ra DRadium-22815262-20-1 4971979

08/17/21 10:0708/07/21 10:00pCi/L2.49 ± 0.971.00.625 *calc.Combined Radium--- 4971979

** Minimum Detectable Activity (MDA95) shall be that concentration which can be counted with a precision of plus or minus 100% at the 95 % confidence level.  

Reg Limit Type:

Symbol:

MCL SMCL AL

* ^ !

† EEA has demonstrated it can achieve these report limits in reagent water, but can not document them in all sample matrices.

Page 5 of 6
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Client Name: Report #: 526141Trace Analytical Laboratories

Lab Definitions

Continuing Calibration Check Standard (CCC) / Continuing Calibration Verification (CCV) / Initial Calibration Verification 
Standard (ICV) / Initial Performance Check (IPC) - is a standard containing one or more of the target analytes that is prepared 
from the same standards used to calibrate the instrument. This standard is used to verify the calibration curve at the beginning of 
each analytical sequence, and may also be analyzed throughout and at the end of the sequence. The concentration of continuing 
standards may be varied, when prescribed by the reference method, so that the range of the calibration curve is verified on a 
regular basis. CCL, CCM, and CCH are the CCC standards at low, mid, and high concentration levels, respectively.

Internal Standards (IS) - are pure compounds with properties similar to the analytes of interest, which are added to field samples 
or extracts, calibration standards, and quality control standards at a known concentration. They are used to measure the relative 
responses of the analytes of interest and surrogates in the sample, calibration standard or quality control standard.

Laboratory Duplicate (LD) - is a field sample aliquot taken from the same sample container in the laboratory and analyzed 
separately using identical procedures. Analysis of laboratory duplicates provides a measure of the precision of the laboratory 
procedures.

Laboratory Fortified Blank (LFB) / Laboratory Control Sample (LCS) - is an aliquot of reagent water to which known 
concentrations of the analytes of interest are added. The LFB is analyzed exactly the same as the field samples. LFBs are used to 
determine whether the method is in control. FBL, FBM, and FBH are the LFB samples at low, mid, and high concentration levels, 
respectively.

Laboratory Method Blank (LMB) / Laboratory Reagent Blank (LRB) - is a sample of reagent water included in the sample batch 
analyzed in the same way as the associated field samples. The LMB is used to determine if method analytes or other background 
contamination have been introduced during the preparation or analytical procedure. The LMB is analyzed exactly the same as the 
field samples.

Laboratory Trip Blank (LTB) / Field Reagent Blank (FRB) - is a sample of laboratory reagent water placed in a sample container 
in the laboratory and treated as a field sample, including storage, preservation, and all analytical procedures. The FRB/LTB 
container follows the collection bottles to and from the collection site, but the FRB/LTB is not opened at any time during the trip. 
The FRB/LTB is primarily a travel blank used to verify that the samples were not contaminated during shipment.

If applicable, the calculation of the matrix spike (MS) or matrix spike duplicate (MSD) percent recovery is as follows: (MS or MSD 
value - Sample value) * 100 / spike target / dilution factor = Recovery %

Matrix Spike Duplicate Sample (MSD) / Laboratory Fortified Sample Matrix Duplicate (LFSMD) - is a sample aliquot taken 
from the same field sample source as the Matrix Spike Sample to which known quantities of the analytes of interest are added in 
the laboratory. The MSD is analyzed exactly the same as the field samples. Analysis of the MSD provides a measure of the 
precision of the laboratory procedures in a specific matrix. SDL, SDM, and SDH / LFSMDL, LFSMDM, and LFSMDH are the MSD 
or LFSMD at low, mid, and high concentration levels, respectively.

Matrix Spike Sample (MS) / Laboratory Fortified Sample Matrix (LFSM) - is a sample aliquot taken from field sample source to 
which known quantities of the analytes of interest are added in the laboratory. The MS is analyzed exactly the same as the field 
samples. The purpose is to demonstrate recovery of the analytes from a sample matrix to determine if the specific matrix 
contributes bias to the analytical results. MSL, MSM, and MSH / LFSML, LFSMM, and LFSMH are the MS or LFSM at low, mid, and 
high concentration levels, respectively.

Quality Control Standard (QCS) / Second Source Calibration Verification (SSCV) - is a solution containing known 
concentrations of the analytes of interest prepared from a source different from the source of the calibration standards. The solution 
is obtained from a second manufacturer or lot if the lot can be demonstrated by the manufacturer as prepared independently from 
other lots. The QCS sample is analyzed using the same procedures as field samples. The QCS is used as a check on the 
calibration standards used in the method on a routine basis.

Reporting Limit Check (RLC) / Initial Calibration Check Standard (ICCS) - is a procedural standard that is analyzed each day to 
evaluate instrument performance at or below the minimum reporting limit (MRL).

Surrogate Standard (SS) / Surrogate Analyte (SUR) - is a pure compound with properties similar to the analytes of interest, which 
is highly unlikely to be found in any field sample, that is added to the field samples, calibration standards, blanks and quality control 
standards before sample preparation. The SS is used to evaluate the efficiency of the sample preparation process.
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November 09, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist

Grand Haven Board of Light and Power-Monthly MWs

Impoundment SamplingClient Project

21J1032Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

For clients that require NELAP Accreditation, Trace certifies that these test results meet all requirements 

of the NELAP Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAP at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1032

Impoundment Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1032-01 Unit 1/2 Near MW-5 Ground Water 10/26/21 11:25 10/27/21 08:52TRACE-EB/TB

21J1032-02 Unit 1/2 Near SG-2 Ground Water 10/26/21 15:25 10/27/21 08:52TRACE-EB/TB
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This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 2 of 23Report ID: 21J1032 TRACE_QC FINAL 11 09 21 1525



AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the laboratory is not accredited by NELAP for this compound

NA Indicates that the compound is not available.

NOTE:  Samples for volatiles that have been extracted with a water miscible solvent were corrected for the 

       total volume of the solvent/water mixture.

Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID: 21J1032-01

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Chromium Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Manganese Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Vanadium Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Trace ID: 21J1032-02

Analysis: EPA 6020B

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: T116174-MSD1

Analysis: EPA 6010D

CERTIFICATE OF ANALYSIS
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Calcium Note 226 :    The MS recovery was out of control, resulting in an out of control RPD 

between the MS and MSD.  Because the background concentration of this analyte is 

greater than four times the spike amount, no data require qualification.

Analysis: EPA 6020B

Chromium Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Manganese Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

Vanadium Note 206 :    The MS and MSD recoveries were out of control high.  The result for this 

analyte, in the non-spiked version of the sample, must be considered estimated.

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-01

Sample ID: Unit 1/2 Near MW-5 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 11:25Matrix: Ground Water

Field pH: 7.11

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L1.5 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L1.8 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L470 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L0.28 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.039 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L34 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L12 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L20 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L0.00047 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0021 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.035 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0017 0.00090 1 10/28/21 11/04/21mrh acs 206

Cobalt mg/L0.00086 0.0016 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L0.072 0.025 1 10/28/21 11/04/21mrh acs 206

Molybdenum mg/L0.0064 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0032 0.0050 1 10/28/21 11/04/21mrh acs J

Selenium mg/L0.0011 0.0020 1 10/28/21 11/04/21mrh acs J

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.00094 0.00080 1 10/28/21 11/04/21mrh acs 206

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 5 of 23Report ID: 21J1032 TRACE_QC FINAL 11 09 21 1525



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-01

Sample ID: Unit 1/2 Near MW-5 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 11:25Matrix: Ground Water

Field pH: 7.11

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1300 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L1.8 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L480 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L0.098 0.10 1 10/27/21 10/29/21ckd ckd J

Lithium mg/L0.037 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L33 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L12 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L20 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0030 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00088 0.0010 5 11/08/21 11/08/21ckd ckd 402.5, J

Arsenic mg/L0.0016 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.040 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00058 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00035 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L<0.0020 0.0020 5 11/08/21 11/08/21ckd ckd 402.5

Manganese mg/L0.066 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0048 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0022 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00086 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.00035 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-01

Sample ID: Unit 1/2 Near MW-5 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 11:25Matrix: Ground Water

Field pH: 7.11

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116092

Fluoride mg/L3.1 0.10 5 10/27/21 10/28/21ans ans

Chloride mg/L28 0.75 5 10/27/21 10/28/21ans ans

Sulfate as SO4 mg/L1300 60 100 10/29/21 10/29/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116236

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L93 10 1 10/29/21 10/29/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 10/29/21 10/29/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L1200 20 2 10/28/21 10/28/21gmr gmr

Total Dissolved Solids mg/L1800 20 2 11/01/21 11/02/21mr mr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-02

Sample ID: Unit 1/2 Near SG-2 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 15:25Matrix: Ground Water

Field pH: 8.39

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L3.3 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L4.6 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L280 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L0.25 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.061 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L56 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L15 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L48 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L0.00045 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0024 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.044 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0013 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 10/28/21 11/04/21mrh acs

Copper mg/L0.0021 0.0040 1 10/28/21 11/04/21mrh acs J

Lead mg/L0.00083 0.0020 1 10/28/21 11/04/21mrh acs J

Manganese mg/L0.082 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0048 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0037 0.0050 1 10/28/21 11/04/21mrh acs J

Selenium mg/L0.00093 0.0020 1 10/28/21 11/04/21mrh acs J

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0014 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-02

Sample ID: Unit 1/2 Near SG-2 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 15:25Matrix: Ground Water

Field pH: 8.39

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L940 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L4.7 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L280 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L0.056 0.10 1 10/27/21 10/29/21ckd ckd J

Lithium mg/L0.057 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L54 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L15 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L49 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0013 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.0012 0.0010 5 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0018 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.061 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L0.000045 0.0010 1 11/08/21 11/08/21ckd ckd J

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00023 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00062 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L0.00028 0.0020 5 11/08/21 11/08/21ckd ckd 402.5, J

Manganese mg/L0.054 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0042 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0017 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00075 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.00038 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1032

Impoundment Sampling

Trace ID: 21J1032-02

Sample ID: Unit 1/2 Near SG-2 Date Received: 10/27/21 08:52

Date Collected: 10/26/21 15:25Matrix: Ground Water

Field pH: 8.39

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116092

Fluoride mg/L3.1 0.10 5 10/27/21 10/28/21ans ans

Chloride mg/L81 15 100 10/28/21 10/28/21ans ans

Sulfate as SO4 mg/L770 60 100 10/28/21 10/28/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116236

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L91 10 1 10/29/21 10/29/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 10/29/21 10/29/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L1500 20 2 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 10 of 23Report ID: 21J1032 TRACE_QC FINAL 11 09 21 1525



QUALITY CONTROL RESULTS

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116281

QC Batch Method:  EPA 1631E Analysis Method:  EPA 1631E

Analysis Description: Mercury, Total, Low Level 

Parameter

METHOD BLANK: T116281-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116281-BLK2

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116281-BLK3

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

LABORATORY CONTROL SAMPLE: T116281-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

25.0 94 77-123Mercury ng/L 23.4

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116098

QC Batch Method:  Analysis Method:  EPA 6010D

Analysis Description: Zinc, Dissolved 

Parameter

METHOD BLANK: T116098-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.0023 0.050 JBoron mg/L

0.000061 0.0010 JBeryllium mg/L

<0.50 0.50Calcium mg/L

<0.10 0.10Iron mg/L

0.015 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T116098-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T116098-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.00 97 80-120Boron mg/L 0.966

0.0500 102 80-120Beryllium mg/L 0.0510

10.0 103 80-120Calcium mg/L 10.3

10.0 104 80-120Iron mg/L 10.4

10.0 104 80-120Potassium mg/L 10.4

0.500 104 80-120Lithium mg/L 0.522

10.0 105 80-120Magnesium mg/L 10.5

10.0 106 80-120Sodium mg/L 10.6

1.00 104 80-120Zinc mg/L 1.04

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116098-MSD1 Original: 21J1032-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

1.00 200.875-1251.83Boron mg/L 952.792.78 96

0.0500 200.675-1250Beryllium mg/L 950.04790.0476 96

10.0 20275-1250.0978Iron mg/L 9710.09.84 99

10.0 20275-12511.6Potassium mg/L 10221.921.8 104

0.500 200.975-1250.0370Lithium mg/L 1060.5730.568 107

10.0 200.275-12533.4Magnesium mg/L 9042.342.3 90

10.0 20275-12520.3Sodium mg/L 10531.030.8 107

1.00 20375-1250.00301Zinc mg/L 991.020.991 102

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116098-MSD2 Original: 21J1032-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

100 201675-125478Calcium mg/L 98562576 84

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116174

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6010D

Analysis Description: Potassium, Total 

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T116174-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0020 0.0020Beryllium mg/L

<0.50 0.50Calcium mg/L

<0.20 0.20Iron mg/L

0.060 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T116174-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.889 93 80-120Boron mg/L 0.830

0.111 98 80-120Beryllium mg/L 0.109

8.89 98 80-120Calcium mg/L 8.74

8.89 101 80-120Iron mg/L 9.02

8.89 102 80-120Potassium mg/L 9.03

0.889 99 80-120Lithium mg/L 0.880

8.89 102 80-120Magnesium mg/L 9.09

8.89 102 80-120Sodium mg/L 9.07

0.889 101 80-120Zinc mg/L 0.894

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116174-MSD1 Original: 21J1032-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.889 201375-1251.81Boron mg/L 1022.612.72 90

0.111 20275-1250Beryllium mg/L 1010.1100.113 99

8.89 2012475-125468 226Calcium mg/L 342475498 80

8.89 20275-1250.275Iron mg/L 1039.209.42 100

8.89 20675-12511.6Potassium mg/L 11321.121.7 107

0.889 20375-1250.0394Lithium mg/L 1080.9690.997 105

8.89 201175-12533.6Magnesium mg/L 9941.642.5 89

8.89 20875-12520.0Sodium mg/L 11629.630.3 108

0.889 20475-1250Zinc mg/L 1020.8760.909 99

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 13 of 23Report ID: 21J1032 TRACE_QC FINAL 11 09 21 1525



Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116167

QC Batch Method:  Analysis Method:  EPA 6020B

Analysis Description: Vanadium, Dissolved 

Parameter

METHOD BLANK: T116167-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.000026 0.000040 JSilver mg/L

<0.0010 0.0010Arsenic mg/L

<0.00060 0.00060Barium mg/L

<0.00020 0.00020Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00080 0.00080Chromium mg/L

<0.00080 0.00080Copper mg/L

<0.00040 0.00040Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

<0.00040 0.00040Nickel mg/L

<0.00040 0.00040Lead mg/L

0.00017 0.00020 JAntimony mg/L

<0.00087 0.00087Selenium mg/L

<0.00017 0.00017Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T116167-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 102 80-120Silver mg/L 0.0612

0.0600 105 80-120Arsenic mg/L 0.0630

0.0600 98 80-120Barium mg/L 0.0588

0.0600 102 80-120Cadmium mg/L 0.0613

0.0600 101 80-120Cobalt mg/L 0.0604

0.0600 105 80-120Chromium mg/L 0.0629

0.0600 102 80-120Copper mg/L 0.0610

0.0600 102 80-120Manganese mg/L 0.0615

0.0600 98 80-120Molybdenum mg/L 0.0588

0.0600 100 80-120Nickel mg/L 0.0602

0.0600 103 80-120Lead mg/L 0.0616

0.0600 96 80-120Antimony mg/L 0.0577

0.0600 105 80-120Selenium mg/L 0.0630

0.0600 103 80-120Thallium mg/L 0.0617

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 14 of 23Report ID: 21J1032 TRACE_QC FINAL 11 09 21 1525



LABORATORY CONTROL SAMPLE: T116167-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 97 80-120Vanadium mg/L 0.0581

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116167-MSD1 Original: 21J1032-02

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.0500 20475-1250Silver mg/L 870.04200.0435 84

0.0500 20575-1250.00177Arsenic mg/L 1160.05730.0600 111

0.0500 20275-1250.0000452Cadmium mg/L 980.04820.0492 96

0.0500 20275-1250.000233Cobalt mg/L 910.04500.0459 89

0.0500 20375-1250Chromium mg/L 990.04810.0493 96

0.0500 20375-1250.000624Copper mg/L 830.04080.0419 80

0.0500 20575-1250.0537Manganese mg/L 1020.1020.105 97

0.0500 20675-1250.00421Molybdenum mg/L 1090.05560.0585 103

0.0500 20275-1250.00170Nickel mg/L 880.04450.0455 86

0.0500 20375-1250.000753Selenium mg/L 1090.05370.0555 106

0.0500 20475-1250.000380Vanadium mg/L 1030.04990.0516 99

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116167-MSD2 Original: 21J1032-02

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.250 20175-1250.0610Barium mg/L 990.3060.308 98

0.250 200.375-1250.000275Lead mg/L 1030.2570.258 103

0.250 200.775-1250.00115Antimony mg/L 1040.2590.260 103

0.250 20175-1250Thallium mg/L 1060.2620.265 105

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116174

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6020B

Analysis Description: Selenium, Total 

Parameter

METHOD BLANK: T116174-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0010 0.0010Silver mg/L

<0.0010 0.0010Arsenic mg/L

<0.010 0.010Barium mg/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T116174-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0010 0.0010Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00090 0.00090Chromium mg/L

<0.0040 0.0040Copper mg/L

<0.025 0.025Manganese mg/L

0.00027 0.00040 JMolybdenum mg/L

<0.0050 0.0050Nickel mg/L

<0.0020 0.0020Lead mg/L

<0.00030 0.00030Antimony mg/L

<0.0020 0.0020Selenium mg/L

<0.0010 0.0010Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T116174-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0278 120 80-120Silver mg/L 0.0333

0.0556 108 80-120Arsenic mg/L 0.0599

0.889 107 80-120Barium mg/L 0.950

0.0278 107 80-120Cadmium mg/L 0.0297

0.889 100 80-120Cobalt mg/L 0.892

0.0278 104 80-120Chromium mg/L 0.0288

0.890 97 80-120Copper mg/L 0.863

0.887 99 80-120Manganese mg/L 0.878

0.889 106 80-120Molybdenum mg/L 0.942

0.889 95 80-120Nickel mg/L 0.840

0.0556 96 80-120Lead mg/L 0.0533

0.0556 109 80-120Antimony mg/L 0.0608

0.0556 101 80-120Selenium mg/L 0.0560

0.0556 98 80-120Thallium mg/L 0.0542

0.889 103 80-120Vanadium mg/L 0.915

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116174-MSD1 Original: 21J1032-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.0278 20575-1250Silver mg/L 1110.02920.0308 105

CERTIFICATE OF ANALYSIS
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116174-MSD1 Original: 21J1032-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

0.0556 20675-1250.00212Arsenic mg/L 1240.06700.0711 117

0.889 20775-1250.0351Barium mg/L 1150.9941.06 108

0.0278 20675-1250Cadmium mg/L 1070.02800.0298 101

0.889 20575-1250.000863Cobalt mg/L 1180.9971.05 112

0.0278 20675-1250.00175 206Chromium mg/L 1390.03820.0404 131

0.890 20675-1250Copper mg/L 1060.8870.944 100

0.887 20775-1250.0718 206Manganese mg/L 1391.221.30 130

0.889 20575-1250.00638Molybdenum mg/L 1150.9801.03 110

0.889 20575-1250.00323Nickel mg/L 1080.9090.959 102

0.0556 20575-1250Lead mg/L 900.04760.0499 86

0.0556 20775-1250.000470Antimony mg/L 1150.06000.0643 107

0.0556 20775-1250.00107Selenium mg/L 1150.06050.0649 107

0.0556 20675-1250Thallium mg/L 930.04910.0519 88

0.889 20675-1250.000945 206Vanadium mg/L 1521.281.35 144

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  [CALC]

QC Batch Method:  Analysis Method:  SM 2340 B-11

Analysis Description: Hardness (Metals) 

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116092

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Fluoride 

Parameter

METHOD BLANK: T116092-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.020 0.020Fluoride mg/L

LABORATORY CONTROL SAMPLE: T116092-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 100 90-110Chloride mg/L 5.00

1.00 99 90-110Fluoride mg/L 0.992

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

CERTIFICATE OF ANALYSIS
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QC Batch:  T116163

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Sulfate 

Parameter

METHOD BLANK: T116163-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.60 0.60Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T116163-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 102 90-110Chloride mg/L 5.11

5.00 98 90-110Sulfate as SO4 mg/L 4.88

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116228

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Sulfate 

Parameter

METHOD BLANK: T116228-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.60 0.60Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T116228-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 98 90-110Sulfate as SO4 mg/L 4.89

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116236

QC Batch Method:  SM 2320 B-11 Analysis Method:  SM 2320 B-11

Analysis Description: Alkalinity, Bicarbonate 

LABORATORY CONTROL SAMPLE: T116236-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 100 88-112Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L 100

100 100 88-112Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L 100

CERTIFICATE OF ANALYSIS
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Parameter

SAMPLE DUPLICATE: T116236-DUP1 Original: 21J1032-01

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

93.1 1 20091.8Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116175

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T116175-BLK1

Units
Blank

Result
Reporting

Limit Notes

1.0 10 JTotal Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T116175-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 109 80-120Total Dissolved Solids mg/L 543

Trace Project ID:  21J1032

Client Project ID:  Impoundment Sampling

QC Batch:  T116265

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T116265-BLK1

Units
Blank

Result
Reporting

Limit Notes

9.0 10 JTotal Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T116265-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 105 80-120Total Dissolved Solids mg/L 527

CERTIFICATE OF ANALYSIS
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November 09, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist

Grand Haven Board of Light and Power-Monthly MWs

MW SamplingClient Project

21J1034Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

For clients that require NELAP Accreditation, Trace certifies that these test results meet all requirements 

of the NELAP Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAP at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1034

MW Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1034-01 MW-1R Ground Water 10/26/21 11:45 10/27/21 09:16TRACE-EB/TB

21J1034-02 MW-2 Ground Water 10/26/21 13:55 10/27/21 09:16TRACE-EB/TB

21J1034-03 MW-3 Ground Water 10/26/21 12:35 10/27/21 09:16TRACE-EB/TB

21J1034-04 MW-4 Ground Water 10/26/21 12:00 10/27/21 09:16TRACE-EB/TB

21J1034-05 MW-5 Ground Water 10/26/21 10:35 10/27/21 09:16TRACE-EB/TB

21J1034-06 MW-6 Ground Water 10/26/21 11:00 10/27/21 09:16TRACE-EB/TB

21J1034-07 MW-7 Ground Water 10/26/21 10:20 10/27/21 09:16TRACE-EB/TB

21J1034-08 MW-8 Ground Water 10/26/21 15:35 10/27/21 09:16TRACE-EB/TB

21J1034-09 MW-9 Ground Water 10/26/21 14:30 10/27/21 09:16TRACE-EB/TB

21J1034-10 MW-10 Ground Water 10/26/21 15:05 10/27/21 09:16TRACE-EB/TB

CERTIFICATE OF ANALYSIS
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AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the laboratory is not accredited by NELAP for this compound

NA Indicates that the compound is not available.

NOTE:  Samples for volatiles that have been extracted with a water miscible solvent were corrected for the 

       total volume of the solvent/water mixture.

Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID: 21J1034-01

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Cadmium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Silver Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: 21J1034-02

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: 21J1034-03

Analysis: EPA 6020B

CERTIFICATE OF ANALYSIS
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Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: 21J1034-04

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: 21J1034-10

Analysis: EPA 6020B

Antimony Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Lead Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Thallium Note 402.5 :    The reporting limit was raised due to a dilution required because of 

sample matrix interference with the internal standards.

Trace ID: T116175-DUP2

Analysis: SM 2540 C-11

Total Dissolved Solids Note 623 :    The relative percent difference between the sample and sample duplicate 

is out of control.  The sample result should be considered estimated.

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-01

Sample ID: MW-1R Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:45Matrix: Ground Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L1.9 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L140 0.50 10 10/28/21 11/02/21mrh ckd

Calcium mg/L220 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L1.7 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L2.8 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L120 2.0 10 10/28/21 11/02/21mrh ckd

Potassium mg/L92 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L480 5.0 10 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L0.00044 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0046 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.20 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0022 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.0022 0.0016 1 10/28/21 11/04/21mrh acs

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L0.0024 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L0.40 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0016 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0039 0.0050 1 10/28/21 11/04/21mrh acs J

Selenium mg/L0.00097 0.0020 1 10/28/21 11/04/21mrh acs J

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0017 0.00080 1 10/28/21 11/04/21mrh acs
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-01

Sample ID: MW-1R Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:45Matrix: Ground Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1000 8.2 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L130 2.5 50 10/27/21 10/29/21ckd ckd

Calcium mg/L250 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L1.5 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L2.6 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L120 2.0 10 10/27/21 10/29/21ckd ckd

Potassium mg/L85 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L470 5.0 10 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0013 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00050 0.0010 5 11/08/21 11/08/21ckd ckd 402.5, J

Arsenic mg/L0.0040 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.21 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 5 11/08/21 11/08/21ckd ckd 402.5

Chromium mg/L0.00099 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00073 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L<0.0020 0.0020 5 11/08/21 11/08/21ckd ckd 402.5

Manganese mg/L0.29 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0011 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0019 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00066 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.00020 0.00020 5 11/08/21 11/08/21ckd ckd 402.5

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.00092 0.00080 1 11/08/21 11/08/21ckd ckd
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-01

Sample ID: MW-1R Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:45Matrix: Ground Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L13 2.0 100 10/27/21 10/27/21ans ans

Chloride mg/L230 15 100 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L530 60 100 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116236

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L1200 10 1 10/29/21 10/29/21mr mr N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 10/29/21 10/29/21mr mr N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L3600 20 2 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-02

Sample ID: MW-2 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 13:55Matrix: Ground Water

Field pH: 6.48

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L2.8 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L100 0.50 10 10/28/21 11/02/21mrh ckd

Calcium mg/L190 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L22 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L1.2 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L62 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L50 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L300 5.0 10 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.012 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.50 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.040 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.0055 0.0016 1 10/28/21 11/04/21mrh acs

Copper mg/L0.0022 0.0040 1 10/28/21 11/04/21mrh acs J

Lead mg/L0.0018 0.0020 1 10/28/21 11/04/21mrh acs J

Manganese mg/L0.80 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0045 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.017 0.0050 1 10/28/21 11/04/21mrh acs

Selenium mg/L0.0017 0.0020 1 10/28/21 11/04/21mrh acs J

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0039 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-02

Sample ID: MW-2 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 13:55Matrix: Ground Water

Field pH: 6.48

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L740 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L98 0.50 10 10/27/21 10/29/21ckd ckd

Calcium mg/L200 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L22 1.0 10 10/27/21 10/29/21ckd ckd

Lithium mg/L1.1 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L65 2.0 10 10/27/21 10/29/21ckd ckd

Potassium mg/L48 10 10 10/27/21 10/29/21ckd ckd

Sodium mg/L310 5.0 10 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0030 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L<0.0010 0.0010 5 11/08/21 11/08/21ckd ckd 402.5

Arsenic mg/L0.012 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.48 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L0.000054 0.0010 1 11/08/21 11/08/21ckd ckd J

Chromium mg/L0.028 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.0047 0.0016 1 11/08/21 11/08/21ckd ckd

Copper mg/L0.00072 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L0.0012 0.0020 5 11/08/21 11/08/21ckd ckd 402.5, J

Manganese mg/L0.80 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0038 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.015 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.0013 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L0.000027 0.000040 1 11/08/21 11/08/21ckd ckd J

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.0029 0.00080 1 11/08/21 11/08/21ckd ckd

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-02

Sample ID: MW-2 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 13:55Matrix: Ground Water

Field pH: 6.48

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L9.4 0.50 25 10/27/21 10/27/21ans ans

Chloride mg/L140 3.8 25 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L<3.0 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L2100 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L2000 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-03

Sample ID: MW-3 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:35Matrix: Ground Water

Field pH: 6.91

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L0.79 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L4.4 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L490 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L4.5 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.053 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L200 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L21 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L140 5.0 10 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0012 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.47 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0041 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.0014 0.0016 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L2.1 0.25 10 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.00012 0.00040 1 10/28/21 11/04/21mrh acs J, N

Nickel mg/L0.0027 0.0050 1 10/28/21 11/04/21mrh acs J

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0014 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-03

Sample ID: MW-3 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:35Matrix: Ground Water

Field pH: 6.91

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L2100 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L4.3 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L500 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L4.4 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.053 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L220 2.0 10 10/27/21 10/29/21ckd ckd

Potassium mg/L21 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L140 5.0 10 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.00074 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L<0.0010 0.0010 5 11/08/21 11/08/21ckd ckd 402.5

Arsenic mg/L0.0011 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.45 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.0018 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00063 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00046 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L<0.0020 0.0020 5 11/08/21 11/08/21ckd ckd 402.5

Manganese mg/L1.6 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.00010 0.00040 1 11/08/21 11/08/21ckd ckd J, N

Nickel mg/L0.0013 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00048 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.00068 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-03

Sample ID: MW-3 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:35Matrix: Ground Water

Field pH: 6.91

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L0.89 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L330 15 100 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L23 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L2000 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L2500 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-04

Sample ID: MW-4 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:00Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L<0.50 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L3.7 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L370 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L5.2 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.061 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L89 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L22 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L81 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0019 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.12 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0033 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.00079 0.0016 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L1.1 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0015 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.011 0.0050 1 10/28/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0010 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-04

Sample ID: MW-4 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:00Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1300 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L4.1 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L380 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L5.4 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.071 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L90 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L21 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L83 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L<0.020 0.020 1 10/27/21 10/29/21ckd ckd

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L<0.0010 0.0010 5 11/08/21 11/08/21ckd ckd 402.5

Arsenic mg/L0.0012 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.13 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.0021 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00048 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L<0.0020 0.0020 5 11/08/21 11/08/21ckd ckd 402.5

Manganese mg/L0.83 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.00089 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0080 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.00063 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-04

Sample ID: MW-4 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 12:00Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L1.3 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L170 7.5 50 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L450 30 50 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L870 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L1900 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-05

Sample ID: MW-5 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:35Matrix: Ground Water

Field pH: 7.43

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L<0.50 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0014 0.0014 1 10/28/21 11/02/21mrh ckd

Boron mg/L3.0 0.035 1 10/28/21 11/02/21mrh ckd

Calcium mg/L340 3.5 10 10/28/21 11/02/21mrh ckd

Iron mg/L2.5 0.14 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.089 0.0070 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L37 0.14 1 10/28/21 11/02/21mrh ckd

Potassium mg/L9.3 0.70 1 10/28/21 11/02/21mrh ckd

Sodium mg/L29 0.35 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.014 0.014 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00021 0.00021 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.040 0.00070 1 10/28/21 11/04/21mrh acs

Barium mg/L0.087 0.0070 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.00070 0.00070 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0017 0.00063 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.00069 0.0011 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0028 0.0028 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0014 0.0014 1 10/28/21 11/04/21mrh acs

Manganese mg/L0.90 0.018 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0023 0.00028 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0015 0.0035 1 10/28/21 11/04/21mrh acs J

Selenium mg/L<0.0014 0.0014 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.00070 0.00070 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.00070 0.00070 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.00089 0.00056 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 17 of 54Report ID: 21J1034 TRACE_QC FINAL 11 09 21 1528



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-05

Sample ID: MW-5 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:35Matrix: Ground Water

Field pH: 7.43

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L1000 0.58 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L3.1 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L360 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L2.0 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.092 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L39 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L9.4 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L30 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L<0.020 0.020 1 10/27/21 10/29/21ckd ckd

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00010 0.00020 1 11/08/21 11/08/21ckd ckd J

Arsenic mg/L0.043 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.088 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00021 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L<0.00040 0.00040 1 11/08/21 11/08/21ckd ckd

Manganese mg/L0.69 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0016 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.00017 0.00040 1 11/08/21 11/08/21ckd ckd J

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00066 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-05

Sample ID: MW-5 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:35Matrix: Ground Water

Field pH: 7.43

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L3.3 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L22 0.75 5 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L320 15 25 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L750 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L1300 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-06

Sample ID: MW-6 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:00Matrix: Ground Water

Field pH: 7.60

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L0.94 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0014 0.0014 1 10/28/21 11/02/21mrh ckd

Boron mg/L13 0.35 10 10/28/21 11/02/21mrh ckd

Calcium mg/L200 3.5 10 10/28/21 11/02/21mrh ckd

Iron mg/L13 0.14 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.23 0.0070 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L100 1.4 10 10/28/21 11/02/21mrh ckd

Potassium mg/L34 0.70 1 10/28/21 11/02/21mrh ckd

Sodium mg/L110 3.5 10 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.014 0.014 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00021 0.00021 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0017 0.00070 1 10/28/21 11/04/21mrh acs

Barium mg/L1.6 0.035 5 10/28/21 11/04/21mrh acs

Cadmium mg/L0.00053 0.00070 1 10/28/21 11/04/21mrh acs J

Chromium mg/L0.0029 0.00063 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.00082 0.0011 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0028 0.0028 1 10/28/21 11/04/21mrh acs

Lead mg/L0.0014 0.0014 1 10/28/21 11/04/21mrh acs

Manganese mg/L0.41 0.018 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.00076 0.00028 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0022 0.0035 1 10/28/21 11/04/21mrh acs J

Selenium mg/L<0.0014 0.0014 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.00070 0.00070 1 10/28/21 11/04/21mrh acs

Thallium mg/L0.00030 0.00070 1 10/28/21 11/04/21mrh acs J

Vanadium mg/L0.00083 0.00056 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-06

Sample ID: MW-6 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:00Matrix: Ground Water

Field pH: 7.60

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L940 5.8 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L13 0.50 10 10/27/21 10/29/21ckd ckd

Calcium mg/L200 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L6.9 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.22 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L110 2.0 10 10/27/21 10/29/21ckd ckd

Potassium mg/L36 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L120 5.0 10 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0027 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00033 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0017 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L1.5 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L0.000072 0.0010 1 11/08/21 11/08/21ckd ckd J

Chromium mg/L0.0011 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00042 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00016 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L<0.00040 0.00040 1 11/08/21 11/08/21ckd ckd

Manganese mg/L0.29 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.00069 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0013 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00029 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-06

Sample ID: MW-6 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 11:00Matrix: Ground Water

Field pH: 7.60

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L1.6 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L200 7.5 50 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L1.3 3.0 5 10/27/21 10/27/21ans ans J

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L960 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L1300 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-07

Sample ID: MW-7 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:20Matrix: Ground Water

Field pH: 7.01

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L<0.50 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L15 0.50 10 10/28/21 11/02/21mrh ckd

Calcium mg/L130 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L16 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L<0.010 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L35 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L4.5 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L54 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L0.36 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0010 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.00088 0.0016 1 10/28/21 11/04/21mrh acs J

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L2.0 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L<0.00040 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 10/28/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.00067 0.00080 1 10/28/21 11/04/21mrh acs J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-07

Sample ID: MW-7 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:20Matrix: Ground Water

Field pH: 7.01

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L470 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L16 0.25 5 10/27/21 10/29/21ckd ckd

Calcium mg/L130 0.50 1 10/27/21 10/29/21ckd ckd

Iron mg/L17 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.011 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L36 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L4.7 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L56 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L<0.020 0.020 1 10/27/21 10/29/21ckd ckd

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00016 0.00020 1 11/08/21 11/08/21ckd ckd J

Arsenic mg/L0.00033 0.0010 1 11/08/21 11/08/21ckd ckd J

Barium mg/L0.35 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00073 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L<0.00040 0.00040 1 11/08/21 11/08/21ckd ckd

Manganese mg/L1.7 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L<0.00040 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.00013 0.00040 1 11/08/21 11/08/21ckd ckd J

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00058 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-07

Sample ID: MW-7 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 10:20Matrix: Ground Water

Field pH: 7.01

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L0.094 0.10 5 10/27/21 10/27/21ans ans J

Chloride mg/L14 0.75 5 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L30 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L630 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L630 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-08

Sample ID: MW-8 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:35Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L<0.50 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L1.4 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L130 2.5 5 10/28/21 11/02/21mrh ckd

Iron mg/L29 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.043 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L25 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L9.4 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L27 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0067 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L1.0 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0012 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 10/28/21 11/04/21mrh acs

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L1.5 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.0037 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 10/28/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L<0.00080 0.00080 1 10/28/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-08

Sample ID: MW-8 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:35Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L440 0.82 5 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L1.4 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L140 0.50 1 10/27/21 10/29/21ckd ckd

Iron mg/L28 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.043 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L26 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L9.3 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L28 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0015 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00033 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0062 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.96 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.00065 0.00080 1 11/08/21 11/08/21ckd ckd J

Cobalt mg/L0.00030 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L0.000042 0.00040 1 11/08/21 11/08/21ckd ckd J

Manganese mg/L1.3 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0033 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0010 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00038 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 27 of 54Report ID: 21J1034 TRACE_QC FINAL 11 09 21 1528



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-08

Sample ID: MW-8 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:35Matrix: Ground Water

Field pH: 6.74

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L0.42 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L30 0.75 5 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L37 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L450 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L630 40 4 10/28/21 10/28/21gmr gmr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-09

Sample ID: MW-9 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 14:30Matrix: Ground Water

Field pH: 7.31

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L0.62 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L6.8 0.050 1 10/28/21 11/02/21mrh ckd

Calcium mg/L220 2.5 5 10/28/21 11/02/21mrh ckd

Iron mg/L19 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L0.26 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L36 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L16 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L32 0.50 1 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0025 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L5.0 0.10 10 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.0029 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 10/28/21 11/04/21mrh acs

Copper mg/L<0.0040 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Manganese mg/L0.72 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.017 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 10/28/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L<0.00080 0.00080 1 10/28/21 11/04/21mrh acs
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-09

Sample ID: MW-9 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 14:30Matrix: Ground Water

Field pH: 7.31

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L690 0.82 5 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L6.6 0.050 1 10/27/21 10/29/21ckd ckd

Calcium mg/L210 5.0 10 10/27/21 10/29/21ckd ckd

Iron mg/L18 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L0.27 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L36 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L15 1.0 1 10/27/21 10/29/21ckd ckd

Sodium mg/L33 0.50 1 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0013 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00046 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0027 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L5.1 0.0060 10 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.0018 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00039 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L<0.00040 0.00040 1 11/08/21 11/08/21ckd ckd

Manganese mg/L0.55 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.019 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.00080 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00037 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00031 0.00080 1 11/08/21 11/08/21ckd ckd J
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-09

Sample ID: MW-9 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 14:30Matrix: Ground Water

Field pH: 7.31

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116121

Fluoride mg/L2.5 0.10 5 10/27/21 10/27/21ans ans

Chloride mg/L13 0.75 5 10/27/21 10/27/21ans ans

Sulfate as SO4 mg/L14 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L760 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L880 40 4 10/28/21 10/28/21gmr gmr
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-10

Sample ID: MW-10 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:05Matrix: Ground Water

Field pH: 7.42

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116281

Mercury ng/L0.80 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116174

Beryllium mg/L<0.0020 0.0020 1 10/28/21 11/02/21mrh ckd

Boron mg/L52 0.50 10 10/28/21 11/02/21mrh ckd

Calcium mg/L140 5.0 10 10/28/21 11/02/21mrh ckd

Iron mg/L10 0.20 1 10/28/21 11/02/21mrh ckd

Lithium mg/L1.4 0.010 1 10/28/21 11/02/21mrh ckd N

Magnesium mg/L65 0.20 1 10/28/21 11/02/21mrh ckd

Potassium mg/L52 1.0 1 10/28/21 11/02/21mrh ckd

Sodium mg/L480 5.0 10 10/28/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 10/28/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116174

Antimony mg/L<0.00030 0.00030 1 10/28/21 11/04/21mrh acs

Arsenic mg/L0.0011 0.0010 1 10/28/21 11/04/21mrh acs

Barium mg/L1.5 0.010 1 10/28/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Chromium mg/L0.011 0.00090 1 10/28/21 11/04/21mrh acs

Cobalt mg/L0.0011 0.0016 1 10/28/21 11/04/21mrh acs J

Copper mg/L0.0050 0.0040 1 10/28/21 11/04/21mrh acs

Lead mg/L0.0012 0.0020 1 10/28/21 11/04/21mrh acs J

Manganese mg/L0.50 0.025 1 10/28/21 11/04/21mrh acs

Molybdenum mg/L0.012 0.00040 1 10/28/21 11/04/21mrh acs N

Nickel mg/L0.0027 0.0050 1 10/28/21 11/04/21mrh acs J

Selenium mg/L<0.0020 0.0020 1 10/28/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 10/28/21 11/04/21mrh acs

Vanadium mg/L0.0018 0.00080 1 10/28/21 11/04/21mrh acs
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-10

Sample ID: MW-10 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:05Matrix: Ground Water

Field pH: 7.42

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L620 0.82 10 10/28/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116098

Beryllium mg/L<0.0010 0.0010 1 10/27/21 10/29/21ckd ckd

Boron mg/L51 0.50 10 10/27/21 10/29/21ckd ckd

Calcium mg/L140 0.50 1 10/27/21 10/29/21ckd ckd

Iron mg/L8.2 0.10 1 10/27/21 10/29/21ckd ckd

Lithium mg/L1.4 0.010 1 10/27/21 10/29/21ckd ckd N

Magnesium mg/L65 0.20 1 10/27/21 10/29/21ckd ckd

Potassium mg/L48 10 10 10/27/21 10/29/21ckd ckd

Sodium mg/L490 5.0 10 10/27/21 10/29/21ckd ckd N

Zinc mg/L0.0016 0.020 1 10/27/21 10/29/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L<0.0010 0.0010 5 11/08/21 11/08/21ckd ckd 402.5

Arsenic mg/L0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L1.3 0.0030 5 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.0079 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00080 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00013 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L<0.0020 0.0020 5 11/08/21 11/08/21ckd ckd 402.5

Manganese mg/L0.37 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0089 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0017 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L0.00058 0.00087 1 11/08/21 11/08/21ckd ckd J

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00087 0.00087 5 11/08/21 11/08/21ckd ckd 402.5

Vanadium mg/L0.0013 0.00080 1 11/08/21 11/08/21ckd ckd
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1034

MW Sampling

Trace ID: 21J1034-10

Sample ID: MW-10 Date Received: 10/27/21 09:16

Date Collected: 10/26/21 15:05Matrix: Ground Water

Field pH: 7.42

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116179

Fluoride mg/L11 0.20 10 10/28/21 10/28/21ans ans

Chloride mg/L520 15 100 10/28/21 10/28/21ans ans

Sulfate as SO4 mg/L53 3.0 5 10/27/21 10/27/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L970 50 10 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<50 50 10 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116175

Total Dissolved Solids mg/L2000 40 4 10/28/21 10/28/21gmr gmr
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QUALITY CONTROL RESULTS

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116281

QC Batch Method:  EPA 1631E Analysis Method:  EPA 1631E

Analysis Description: Mercury, Total, Low Level 

Parameter

METHOD BLANK: T116281-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116281-BLK2

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116281-BLK3

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

LABORATORY CONTROL SAMPLE: T116281-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

25.0 94 77-123Mercury ng/L 23.4

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116281-MSD1 Original: 21J1034-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

10.0 24271-1251.88Mercury ng/L 829.9210.1 80

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116098

QC Batch Method:  Analysis Method:  EPA 6010D

Analysis Description: Sodium, Dissolved 

Parameter

METHOD BLANK: T116098-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.0023 0.050 JBoron mg/L

0.000061 0.0010 JBeryllium mg/L

<0.50 0.50Calcium mg/L
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Parameter

METHOD BLANK: T116098-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.10 0.10Iron mg/L

0.015 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T116098-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.00 97 80-120Boron mg/L 0.966

0.0500 102 80-120Beryllium mg/L 0.0510

10.0 103 80-120Calcium mg/L 10.3

10.0 104 80-120Iron mg/L 10.4

10.0 104 80-120Potassium mg/L 10.4

0.500 104 80-120Lithium mg/L 0.522

10.0 105 80-120Magnesium mg/L 10.5

10.0 106 80-120Sodium mg/L 10.6

1.00 104 80-120Zinc mg/L 1.04

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116174

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6010D

Analysis Description: Lithium, Total 

Parameter

METHOD BLANK: T116174-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0020 0.0020Beryllium mg/L

<0.50 0.50Calcium mg/L

<0.20 0.20Iron mg/L

0.060 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L
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LABORATORY CONTROL SAMPLE: T116174-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.889 93 80-120Boron mg/L 0.830

0.111 98 80-120Beryllium mg/L 0.109

8.89 98 80-120Calcium mg/L 8.74

8.89 101 80-120Iron mg/L 9.02

8.89 102 80-120Potassium mg/L 9.03

0.889 99 80-120Lithium mg/L 0.880

8.89 102 80-120Magnesium mg/L 9.09

8.89 102 80-120Sodium mg/L 9.07

0.889 101 80-120Zinc mg/L 0.894

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116167

QC Batch Method:  Analysis Method:  EPA 6020B

Analysis Description: Barium, Dissolved 

Parameter

METHOD BLANK: T116167-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.000026 0.000040 JSilver mg/L

<0.0010 0.0010Arsenic mg/L

<0.00060 0.00060Barium mg/L

<0.00020 0.00020Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00080 0.00080Chromium mg/L

<0.00080 0.00080Copper mg/L

<0.00040 0.00040Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

<0.00040 0.00040Nickel mg/L

<0.00040 0.00040Lead mg/L

0.00017 0.00020 JAntimony mg/L

<0.00087 0.00087Selenium mg/L

<0.00017 0.00017Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T116167-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 102 80-120Silver mg/L 0.0612

0.0600 105 80-120Arsenic mg/L 0.0630
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LABORATORY CONTROL SAMPLE: T116167-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 98 80-120Barium mg/L 0.0588

0.0600 102 80-120Cadmium mg/L 0.0613

0.0600 101 80-120Cobalt mg/L 0.0604

0.0600 105 80-120Chromium mg/L 0.0629

0.0600 102 80-120Copper mg/L 0.0610

0.0600 102 80-120Manganese mg/L 0.0615

0.0600 98 80-120Molybdenum mg/L 0.0588

0.0600 100 80-120Nickel mg/L 0.0602

0.0600 103 80-120Lead mg/L 0.0616

0.0600 96 80-120Antimony mg/L 0.0577

0.0600 105 80-120Selenium mg/L 0.0630

0.0600 103 80-120Thallium mg/L 0.0617

0.0600 97 80-120Vanadium mg/L 0.0581

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116174

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6020B

Analysis Description: Selenium, Total 

Parameter

METHOD BLANK: T116174-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0010 0.0010Silver mg/L

<0.0010 0.0010Arsenic mg/L

<0.010 0.010Barium mg/L

<0.0010 0.0010Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00090 0.00090Chromium mg/L

<0.0040 0.0040Copper mg/L

<0.025 0.025Manganese mg/L

0.00027 0.00040 JMolybdenum mg/L

<0.0050 0.0050Nickel mg/L

<0.0020 0.0020Lead mg/L

<0.00030 0.00030Antimony mg/L

<0.0020 0.0020Selenium mg/L

<0.0010 0.0010Thallium mg/L

<0.00080 0.00080Vanadium mg/L
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LABORATORY CONTROL SAMPLE: T116174-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0278 120 80-120Silver mg/L 0.0333

0.0556 108 80-120Arsenic mg/L 0.0599

0.889 107 80-120Barium mg/L 0.950

0.0278 107 80-120Cadmium mg/L 0.0297

0.889 100 80-120Cobalt mg/L 0.892

0.0278 104 80-120Chromium mg/L 0.0288

0.890 97 80-120Copper mg/L 0.863

0.887 99 80-120Manganese mg/L 0.878

0.889 106 80-120Molybdenum mg/L 0.942

0.889 95 80-120Nickel mg/L 0.840

0.0556 96 80-120Lead mg/L 0.0533

0.0556 109 80-120Antimony mg/L 0.0608

0.0556 101 80-120Selenium mg/L 0.0560

0.0556 98 80-120Thallium mg/L 0.0542

0.889 103 80-120Vanadium mg/L 0.915

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  [CALC]

QC Batch Method:  Analysis Method:  SM 2340 B-11

Analysis Description: Hardness (Metals) 

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116121

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Sulfate 

Parameter

METHOD BLANK: T116121-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.020 0.020Fluoride mg/L

<0.60 0.60Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T116121-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 100 90-110Chloride mg/L 5.02

1.00 102 90-110Fluoride mg/L 1.02
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LABORATORY CONTROL SAMPLE: T116121-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 103 90-110Sulfate as SO4 mg/L 5.14

Parameter

MATRIX SPIKE: T116121-MS1 Original: 21J1034-01

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

233 500 80-120112Chloride mg/L 794

12.6 100 80-12094Fluoride mg/L 107

533 500 80-120118Sulfate as SO4 mg/L 1120

Parameter

MATRIX SPIKE: T116121-MS2 Original: 21J1034-07

Units
Original

Result

Spike

Conc.

MS

Result

MS

% Rec
% Rec

Unit Notes

13.9 25.0 80-120103Chloride mg/L 39.6

0.0942 5.00 80-12090Fluoride mg/L 4.60

29.6 25.0 80-12098Sulfate as SO4 mg/L 54.1

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116179

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Fluoride 

Parameter

METHOD BLANK: T116179-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.020 0.020Fluoride mg/L

LABORATORY CONTROL SAMPLE: T116179-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 101 90-110Chloride mg/L 5.03

1.00 101 90-110Fluoride mg/L 1.01

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116236

QC Batch Method:  SM 2320 B-11 Analysis Method:  SM 2320 B-11

Analysis Description: Alkalinity, Bicarbonate 

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 40 of 54Report ID: 21J1034 TRACE_QC FINAL 11 09 21 1528



LABORATORY CONTROL SAMPLE: T116236-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 100 88-112Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L 100

100 100 88-112Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L 100

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116366

QC Batch Method:  SM 2320 B-11 Analysis Method:  SM 2320 B-11

Analysis Description: Alkalinity, Carbonate 

LABORATORY CONTROL SAMPLE: T116366-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 97 88-112Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L 97.3

100 97 88-112Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L 97.3

Parameter

SAMPLE DUPLICATE: T116366-DUP1 Original: 21J1034-02

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

2150 163 200218Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L

0 200<5.0Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L

Trace Project ID:  21J1034

Client Project ID:  MW Sampling

QC Batch:  T116175

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T116175-BLK1

Units
Blank

Result
Reporting

Limit Notes

1.0 10 JTotal Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T116175-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 109 80-120Total Dissolved Solids mg/L 543

CERTIFICATE OF ANALYSIS
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Parameter

SAMPLE DUPLICATE: T116175-DUP2 Original: 21J1034-01

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

3600 25 10 6232800Total Dissolved Solids mg/L

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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November 30, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist
Grand Haven Board of Light and Power-Monthly MWs

Impoundment & MW SamplingClient Project

21J1032 & 21J1034Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

The results were obtained from Eurofins.

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements 

of the NELAC Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1032

Impoundment Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1032-01 Unit 1/2 Near MW-5 Ground Water 10/26/21 11:25 10/27/21 08:52TRACE-EB/TB

21J1032-02 Unit 1/2 Near SG-2 Ground Water 10/26/21 15:25 10/27/21 08:52TRACE-EB/TB

SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1034

MW Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1034-01 MW-1R Ground Water 10/26/21 11:45 10/27/21 09:16TRACE-EB/TB

21J1034-02 MW-2 Ground Water 10/26/21 13:55 10/27/21 09:16TRACE-EB/TB

21J1034-03 MW-3 Ground Water 10/26/21 12:35 10/27/21 09:16TRACE-EB/TB

21J1034-04 MW-4 Ground Water 10/26/21 12:00 10/27/21 09:16TRACE-EB/TB

21J1034-05 MW-5 Ground Water 10/26/21 10:35 10/27/21 09:16TRACE-EB/TB

21J1034-06 MW-6 Ground Water 10/26/21 11:00 10/27/21 09:16TRACE-EB/TB

21J1034-07 MW-7 Ground Water 10/26/21 10:20 10/27/21 09:16TRACE-EB/TB

21J1034-08 MW-8 Ground Water 10/26/21 15:35 10/27/21 09:16TRACE-EB/TB

21J1034-09 MW-9 Ground Water 10/26/21 14:30 10/27/21 09:16TRACE-EB/TB

21J1034-10 MW-10 Ground Water 10/26/21 15:05 10/27/21 09:16TRACE-EB/TB

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the compound has not been evaluated by NELAC

NA Indicates that the compound is not available.

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



ANALYTICAL REPORT
Eurofins Eaton Analytical - South Bend
110 S Hill Street
South Bend, IN 46617
Tel: (574)233-4777

Laboratory Job ID: 810-6209-1
Client Project/Site: Trace-21J1034 & 21J1032
Revision: 1

For:
Trace Analytical Laboratories
2241 Black Creek Road
Muskegon, Michigan 49444

Attn: Jon Mink

Authorized for release by:
11/29/2021 6:14:27 PM

Karen Fullmer, Project Manager
(574)233-4777
karen.fullmer@eurofinset.com

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

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Qualifiers

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

CFU Colony Forming Unit

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)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

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

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

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)

TNTC Too Numerous To Count

Eurofins Eaton Analytical - South Bend
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Case Narrative
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Job ID: 810-6209-1

Laboratory: Eurofins Eaton Analytical - South Bend

Narrative

Job Narrative

810-6209-1

Comments

No additional comments.

Revision

The report being provided is a revision of the original report sent on 11/22/2021.  The report (revision 1) is being revised due to: Project
was logged in as drinking water matrix by accident.  Report revised to change matrix..

Receipt

The samples were received on 10/28/2021 9:45 AM.  Unless otherwise noted below, the samples arrived in good condition, and where

required, properly preserved and on ice.  The temperatures of the 2 coolers at receipt time were 14.0º C and 14.2º C.

RAD

Method SM7500 Ra D: The barium carrier recovery is outside the  upper control limit (110%) <OR> lower control  for the following
sample(s): 6209-A-11-D Re-analysis is required.

Method SM7500 Ra D: The barium carrier recovery 69.2mg is outside the established limits of 40.5-64.8mg for the following sample:

MW-9 (810-6209-11).  Re-analysis is required.

Method SM7500 Ra D: The barium carrier recovery 69.2mg is outside the established limits of 40.5-64.8mg for the following sample: 
MW-9 (810-6209-11).  Re-analysis is required.Insufficient sample was available for re-analysis and matrix is dirty; therefore, the data have
been reported.

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

Eurofins Eaton Analytical - South Bend
Page 4 of 27 11/29/2021 (Rev. 1)
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Detection Summary
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Client Sample ID: Unit 1/2 Near MW-5 Lab Sample ID: 810-6209-1

No Detections.

Client Sample ID: Unit 1/2 Near SG-2 Lab Sample ID: 810-6209-2

No Detections.

Client Sample ID: MW-1R Lab Sample ID: 810-6209-3

No Detections.

Client Sample ID: MW-2 Lab Sample ID: 810-6209-4

No Detections.

Client Sample ID: MW-3 Lab Sample ID: 810-6209-5

No Detections.

Client Sample ID: MW-4 Lab Sample ID: 810-6209-6

No Detections.

Client Sample ID: MW-5 Lab Sample ID: 810-6209-7

No Detections.

Client Sample ID: MW-6 Lab Sample ID: 810-6209-8

No Detections.

Client Sample ID: MW-7 Lab Sample ID: 810-6209-9

No Detections.

Client Sample ID: MW-8 Lab Sample ID: 810-6209-10

No Detections.

Client Sample ID: MW-9 Lab Sample ID: 810-6209-11

No Detections.

Client Sample ID: MW-10 Lab Sample ID: 810-6209-12

No Detections.

Eurofins Eaton Analytical - South Bend

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-1Client Sample ID: Unit 1/2 Near MW-5
Matrix: Ground WaterDate Collected: 10/26/21 11:25

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.6201.00

RL MDC

0.72719

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.290 U

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.4101.00

RL MDC

0.380

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.500 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.6201.00

RL MDC

0.620

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-2Client Sample ID: Unit 1/2 Near SG-2
Matrix: Ground WaterDate Collected: 10/26/21 15:25

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.5501.00

RL MDC

0.60745

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.310 U

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.3301.00

RL MDC

0.330

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 -0.410 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.5501.00

RL MDC

0.510

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-3Client Sample ID: MW-1R
Matrix: Ground WaterDate Collected: 10/26/21 11:45

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

0.410

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.4101.00

RL MDC

0.51088

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins Eaton Analytical - South Bend
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-3Client Sample ID: MW-1R
Matrix: Ground WaterDate Collected: 10/26/21 11:45

Date Received: 10/28/21 09:45

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.410

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.3101.00

RL MDC

0.330

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.0800 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.4101.00

RL MDC

0.390

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-4Client Sample ID: MW-2
Matrix: Ground WaterDate Collected: 10/26/21 13:55

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

2.27

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.6101.00

RL MDC

0.91351

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 1.00

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.6101.00

RL MDC

0.680

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 1.27

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.5801.00

RL MDC

0.610

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-5Client Sample ID: MW-3
Matrix: Ground WaterDate Collected: 10/26/21 12:35

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

1.01

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.5401.00

RL MDC

0.68593

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.310 U

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.5401.00

RL MDC

0.490

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins Eaton Analytical - South Bend
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-5Client Sample ID: MW-3
Matrix: Ground WaterDate Collected: 10/26/21 12:35

Date Received: 10/28/21 09:45

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 1.01

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.4601.00

RL MDC

0.480

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-6Client Sample ID: MW-4
Matrix: Ground WaterDate Collected: 10/26/21 12:00

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

1.87

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.4601.00

RL MDC

0.67209

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.910

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.3601.00

RL MDC

0.460

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.960

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.4601.00

RL MDC

0.490

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-7Client Sample ID: MW-5
Matrix: Ground WaterDate Collected: 10/26/21 10:35

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.5301.00

RL MDC

0.60539

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.160 U

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.3501.00

RL MDC

0.310

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.340 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.5301.00

RL MDC

0.520

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-8Client Sample ID: MW-6
Matrix: Ground WaterDate Collected: 10/26/21 11:00

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.6301.00

RL MDC

0.76485

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.0600 U

(2σ+/-)(2σ+/-)

111/12/21 11:4311/02/21 14:10pCi/L0.3701.00

RL MDC

0.570

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 -2.15 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.6301.00

RL MDC

0.510

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-9Client Sample ID: MW-7
Matrix: Ground WaterDate Collected: 10/26/21 10:20

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

1.33

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.4901.00

RL MDC

0.70434

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.790

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.4901.00

RL MDC

0.550

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.540

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.4401.00

RL MDC

0.440

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-10Client Sample ID: MW-8
Matrix: Ground WaterDate Collected: 10/26/21 15:35

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

0.860

(2σ+/-)(2σ+/-)

111/12/21 13:20pCi/L0.5301.00

RL MDC

0.63640

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-10Client Sample ID: MW-8
Matrix: Ground WaterDate Collected: 10/26/21 15:35

Date Received: 10/28/21 09:45

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.860

(2σ+/-)(2σ+/-)

111/05/21 10:3111/02/21 14:10pCi/L0.3501.00

RL MDC

0.450

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 -1.22 U

(2σ+/-)(2σ+/-)

111/11/21 14:4411/02/21 14:13pCi/L0.5301.00

RL MDC

0.450

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-11Client Sample ID: MW-9
Matrix: Ground WaterDate Collected: 10/26/21 14:30

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

2.56

(2σ+/-)(2σ+/-)

111/11/21 16:33pCi/L0.4701.00

RL MDC

0.69527

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.840

(2σ+/-)(2σ+/-)

111/05/21 11:4611/02/21 14:16pCi/L0.3701.00

RL MDC

0.450

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 1.72

(2σ+/-)(2σ+/-)

111/11/21 12:1811/02/21 14:19pCi/L0.4701.00

RL MDC

0.530

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6209-12Client Sample ID: MW-10
Matrix: Ground WaterDate Collected: 10/26/21 15:05

Date Received: 10/28/21 09:45

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

2.03

(2σ+/-)(2σ+/-)

111/11/21 16:33pCi/L0.5001.00

RL MDC

0.71505

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.930

(2σ+/-)(2σ+/-)

111/05/21 11:4611/02/21 14:16pCi/L0.3801.00

RL MDC

0.480

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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Client Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID: 810-6209-12Client Sample ID: MW-10
Matrix: Ground WaterDate Collected: 10/26/21 15:05

Date Received: 10/28/21 09:45

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 1.10

(2σ+/-)(2σ+/-)

111/11/21 12:1811/02/21 14:19pCi/L0.5001.00

RL MDC

0.530

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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QC Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Method: SM7500 Ra B - Radium-226

Client Sample ID: Method BlankLab Sample ID: MB 810-6416/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7018 Prep Batch: 6416

Ra-226

Analyte

U 111/05/21 10:3111/02/21 14:10pCi/L0.310

MDC

1.00

RL

0.250

(2σ+/-) (2σ+/-)

MB

0.07000

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-6416/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7018 Prep Batch: 6416

Ra-226

Analyte

110-90917.9408.73 1.00 0.370

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: MW-7Lab Sample ID: 810-6209-9 MS
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7018 Prep Batch: 6416

Ra-226

Analyte

120-80968.7509.110.790 1.00 0.360

RL MDC(2σ+/-)

MS MS

pCi/L

UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Client Sample ID: MW-7Lab Sample ID: 810-6209-9 MSD
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7018 Prep Batch: 6416

Ra-226

Analyte

208120-80908.0808.950.790 1.00 0.330

RL MDC(2σ+/-)

MSD MSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 810-6420/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7017 Prep Batch: 6420

Ra-226

Analyte

111/05/21 11:4611/02/21 14:16pCi/L0.350

MDC

1.00

RL

0.400

(2σ+/-) (2σ+/-)

MB

0.5800

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-6420/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7017 Prep Batch: 6420

Ra-226

Analyte

110-90948.1708.73 1.00 0.360

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: MW-9Lab Sample ID: 810-6209-11 MS
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7017 Prep Batch: 6420

Ra-226

Analyte

120-80958.6309.040.840 1.00 0.400

RL MDC(2σ+/-)

MS MS

pCi/L

UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total
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QC Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Method: SM7500 Ra B - Radium-226

Client Sample ID: MW-9Lab Sample ID: 810-6209-11 MSD
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7017 Prep Batch: 6420

Ra-226

Analyte

2015120-80847.4008.860.840 1.00 0.350

RL MDC(2σ+/-)

MSD MSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RPD

RPD

Method: SM7500 Ra D - Radium-228

Client Sample ID: Method BlankLab Sample ID: MB 810-6417/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7201 Prep Batch: 6417

Ra-228

Analyte

U 111/11/21 15:3111/02/21 14:13pCi/L0.440

MDC

1.00

RL

0.390

(2σ+/-) (2σ+/-)

MB

-0.3600

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-6417/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7201 Prep Batch: 6417

Ra-228

Analyte

120-80847.4008.84 1.00 0.370

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: MW-8Lab Sample ID: 810-6209-10 MS
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7201 Prep Batch: 6417

Ra-228

Analyte

130-70958.5508.98-1.22 U 1.00 0.370

RL MDC(2σ+/-)

MS MS

pCi/L

UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Client Sample ID: MW-8Lab Sample ID: 810-6209-10 MSD
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 7201 Prep Batch: 6417

Ra-228

Analyte

204130-70908.2409.15-1.22 U 1.00 0.490

RL MDC(2σ+/-)

MSD MSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 810-6421/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7161 Prep Batch: 6421

Ra-228

Analyte

U 111/11/21 12:1811/02/21 14:19pCi/L0.450

MDC

1.00

RL

0.430

(2σ+/-) (2σ+/-)

MB

0.1000

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total
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QC Sample Results
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Method: SM7500 Ra D - Radium-228 (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-6421/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7161 Prep Batch: 6421

Ra-228

Analyte

120-801089.5908.84 1.00 0.470

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total
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QC Association Summary
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Rad

Prep Batch: 6416

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

Ground Water RAD Prep810-6209-1 Unit 1/2 Near MW-5 Total/NA

Ground Water RAD Prep810-6209-2 Unit 1/2 Near SG-2 Total/NA

Ground Water RAD Prep810-6209-3 MW-1R Total/NA

Ground Water RAD Prep810-6209-4 MW-2 Total/NA

Ground Water RAD Prep810-6209-5 MW-3 Total/NA

Ground Water RAD Prep810-6209-6 MW-4 Total/NA

Ground Water RAD Prep810-6209-7 MW-5 Total/NA

Ground Water RAD Prep810-6209-8 MW-6 Total/NA

Ground Water RAD Prep810-6209-9 MW-7 Total/NA

Ground Water RAD Prep810-6209-10 MW-8 Total/NA

Drinking Water RAD PrepMB 810-6416/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-6416/2-A Lab Control Sample Total/NA

Ground Water RAD Prep810-6209-9 MS MW-7 Total/NA

Ground Water RAD Prep810-6209-9 MSD MW-7 Total/NA

Prep Batch: 6417

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

Ground Water RAD Prep810-6209-1 Unit 1/2 Near MW-5 Total/NA

Ground Water RAD Prep810-6209-2 Unit 1/2 Near SG-2 Total/NA

Ground Water RAD Prep810-6209-3 MW-1R Total/NA

Ground Water RAD Prep810-6209-4 MW-2 Total/NA

Ground Water RAD Prep810-6209-5 MW-3 Total/NA

Ground Water RAD Prep810-6209-6 MW-4 Total/NA

Ground Water RAD Prep810-6209-7 MW-5 Total/NA

Ground Water RAD Prep810-6209-8 MW-6 Total/NA

Ground Water RAD Prep810-6209-9 MW-7 Total/NA

Ground Water RAD Prep810-6209-10 MW-8 Total/NA

Drinking Water RAD PrepMB 810-6417/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-6417/2-A Lab Control Sample Total/NA

Ground Water RAD Prep810-6209-10 MS MW-8 Total/NA

Ground Water RAD Prep810-6209-10 MSD MW-8 Total/NA

Prep Batch: 6420

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

Ground Water RAD Prep810-6209-11 MW-9 Total/NA

Ground Water RAD Prep810-6209-12 MW-10 Total/NA

Drinking Water RAD PrepMB 810-6420/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-6420/2-A Lab Control Sample Total/NA

Ground Water RAD Prep810-6209-11 MS MW-9 Total/NA

Ground Water RAD Prep810-6209-11 MSD MW-9 Total/NA

Prep Batch: 6421

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

Ground Water RAD Prep810-6209-11 MW-9 Total/NA

Ground Water RAD Prep810-6209-12 MW-10 Total/NA

Drinking Water RAD PrepMB 810-6421/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-6421/2-A Lab Control Sample Total/NA
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Client Sample ID: Unit 1/2 Near MW-5 Lab Sample ID: 810-6209-1
Matrix: Ground WaterDate Collected: 10/26/21 11:25

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: Unit 1/2 Near SG-2 Lab Sample ID: 810-6209-2
Matrix: Ground WaterDate Collected: 10/26/21 15:25

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-1R Lab Sample ID: 810-6209-3
Matrix: Ground WaterDate Collected: 10/26/21 11:45

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-2 Lab Sample ID: 810-6209-4
Matrix: Ground WaterDate Collected: 10/26/21 13:55

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Client Sample ID: MW-3 Lab Sample ID: 810-6209-5
Matrix: Ground WaterDate Collected: 10/26/21 12:35

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-4 Lab Sample ID: 810-6209-6
Matrix: Ground WaterDate Collected: 10/26/21 12:00

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-5 Lab Sample ID: 810-6209-7
Matrix: Ground WaterDate Collected: 10/26/21 10:35

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-6 Lab Sample ID: 810-6209-8
Matrix: Ground WaterDate Collected: 10/26/21 11:00

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7223 JB EA SBTotal/NA

(Start)

(End)

11/12/21 11:43

11/12/21 12:13

Eurofins Eaton Analytical - South Bend
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Client Sample ID: MW-6 Lab Sample ID: 810-6209-8
Matrix: Ground WaterDate Collected: 10/26/21 11:00

Date Received: 10/28/21 09:45

Prep RAD Prep 11/02/21 14:13 ML6417 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-7 Lab Sample ID: 810-6209-9
Matrix: Ground WaterDate Collected: 10/26/21 10:20

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-8 Lab Sample ID: 810-6209-10
Matrix: Ground WaterDate Collected: 10/26/21 15:35

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/12/21 13:20 JB1 7233 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6416 11/02/21 14:10 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7018 11/05/21 10:31 JB EA SBTotal/NA

Prep RAD Prep 6417 11/02/21 14:13 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7201 OO EA SBTotal/NA

(Start)

(End)

11/11/21 14:44

11/11/21 17:44

Client Sample ID: MW-9 Lab Sample ID: 810-6209-11
Matrix: Ground WaterDate Collected: 10/26/21 14:30

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/11/21 16:33 JB1 7165 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6420 11/02/21 14:16 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7017 11/05/21 11:46 JB EA SBTotal/NA

Prep RAD Prep 6421 11/02/21 14:19 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7161 11/11/21 12:18 OO EA SBTotal/NA

Eurofins Eaton Analytical - South Bend
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Client Sample ID: MW-10 Lab Sample ID: 810-6209-12
Matrix: Ground WaterDate Collected: 10/26/21 15:05

Date Received: 10/28/21 09:45

Analysis 7500 Ra D 11/11/21 16:33 JB1 7165 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6420 11/02/21 14:16 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7017 11/05/21 11:46 JB EA SBTotal/NA

Prep RAD Prep 6421 11/02/21 14:19 ML EA SBTotal/NA

Analysis SM7500 Ra D 1 7161 11/11/21 12:18 OO EA SBTotal/NA

Laboratory References:

EA SB = Eurofins Eaton Analytical - South Bend, 110 S Hill Street, South Bend, IN 46617, TEL (574)233-4777

Eurofins Eaton Analytical - South Bend

Page 19 of 27 11/29/2021 (Rev. 1)

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Accreditation/Certification Summary
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Laboratory: Eurofins Eaton Analytical - South Bend
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program Identification Number Expiration Date

Michigan State 9926 03-22-22

The following analytes are included in this report, but the laboratory is not certified by the governing authority.  This list may include analytes for which 

the agency does not offer certification.  

Analysis Method Prep Method Matrix Analyte

7500 Ra D Ground Water Combined Radium 226 + 228

SM7500 Ra B RAD Prep Ground Water Ra-226

SM7500 Ra D RAD Prep Ground Water Ra-228

Eurofins Eaton Analytical - South Bend
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Method Summary
Job ID: 810-6209-1Client: Trace Analytical Laboratories

Project/Site: Trace-21J1034 & 21J1032

Method Method Description LaboratoryProtocol

SM7500 Ra D Radium 226 Radium 228 Combined EA SB

SMSM7500 Ra B Radium-226 EA SB

SMSM7500 Ra D Radium-228 EA SB

NoneRAD Prep Preparation, Radiologicals EA SB

Protocol References:

None = None

SM = "Standard Methods For The Examination Of Water And Wastewater"

Laboratory References:

EA SB = Eurofins Eaton Analytical - South Bend, 110 S Hill Street, South Bend, IN 46617, TEL (574)233-4777

Eurofins Eaton Analytical - South Bend
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Sample Summary
Client: Trace Analytical Laboratories Job ID: 810-6209-1
Project/Site: Trace-21J1034 & 21J1032

Lab Sample ID Client Sample ID Matrix Collected Received

810-6209-1 Unit 1/2 Near MW-5 Ground Water 10/26/21 11:25 10/28/21 09:45

810-6209-2 Unit 1/2 Near SG-2 Ground Water 10/26/21 15:25 10/28/21 09:45

810-6209-3 MW-1R Ground Water 10/26/21 11:45 10/28/21 09:45

810-6209-4 MW-2 Ground Water 10/26/21 13:55 10/28/21 09:45

810-6209-5 MW-3 Ground Water 10/26/21 12:35 10/28/21 09:45

810-6209-6 MW-4 Ground Water 10/26/21 12:00 10/28/21 09:45

810-6209-7 MW-5 Ground Water 10/26/21 10:35 10/28/21 09:45

810-6209-8 MW-6 Ground Water 10/26/21 11:00 10/28/21 09:45

810-6209-9 MW-7 Ground Water 10/26/21 10:20 10/28/21 09:45

810-6209-10 MW-8 Ground Water 10/26/21 15:35 10/28/21 09:45

810-6209-11 MW-9 Ground Water 10/26/21 14:30 10/28/21 09:45

810-6209-12 MW-10 Ground Water 10/26/21 15:05 10/28/21 09:45
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Login Sample Receipt Checklist

Client: Trace Analytical Laboratories Job Number: 810-6209-1

Login Number: 6209

Question Answer Comment

Creator: Spurgeon, Sheri

List Source: Eurofins Eaton Analytical - South Bend

List Number: 1

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

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.

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").

TrueSamples do not require splitting or compositing.

TrueContainer provided by EEA

Eurofins Eaton Analytical - South Bend
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November 09, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist

Grand Haven Board of Light and Power-Monthly MWs

Surface Water SamplingClient Project

21J1157Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

For clients that require NELAP Accreditation, Trace certifies that these test results meet all requirements 

of the NELAP Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAP at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1157

Surface Water Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1157-01 SW-SG-1 Surface Water 10/28/21 10:15 10/28/21 15:58TRACE-EB/TB

21J1157-02 SW-N-SG-2 Surface Water 10/28/21 09:10 10/28/21 15:58TRACE-EB/TB

21J1157-03 SW-SE-MW-7 Surface Water 10/28/21 12:05 10/28/21 15:58TRACE-EB/TB

21J1157-04 SW-NE-MW-10 Surface Water 10/28/21 10:30 10/28/21 15:58TRACE-EB/TB

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the laboratory is not accredited by NELAP for this compound

NA Indicates that the compound is not available.

NOTE:  Samples for volatiles that have been extracted with a water miscible solvent were corrected for the 

       total volume of the solvent/water mixture.

Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID: T116265-DUP1

Analysis: SM 2540 C-11

Total Dissolved Solids Note 623 :    The relative percent difference between the sample and sample duplicate 

is out of control.  The sample result should be considered estimated.

Trace ID: T116384-MSD1

Analysis: EPA 6010D

Calcium Note 207 :    The RPD between the MS and the MSD was out of control.  Because both 

spike recoveries were in control, no data require qualification.

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-01

Sample ID: SW-SG-1 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:15Matrix: Surface Water

Field pH: 8.46

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116283

Mercury ng/L2.2 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116267

Beryllium mg/L<0.0018 0.0018 1 11/01/21 11/02/21mrh ckd

Boron mg/L0.053 0.045 1 11/01/21 11/02/21mrh ckd

Calcium mg/L72 0.45 1 11/01/21 11/02/21mrh ckd

Iron mg/L0.61 0.18 1 11/01/21 11/02/21mrh ckd

Lithium mg/L0.0070 0.0090 1 11/01/21 11/02/21mrh ckd J, N

Magnesium mg/L22 0.18 1 11/01/21 11/02/21mrh ckd

Potassium mg/L4.6 0.90 1 11/01/21 11/02/21mrh ckd

Sodium mg/L24 0.45 1 11/01/21 11/02/21mrh ckd N

Zinc mg/L<0.018 0.018 1 11/01/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116267

Antimony mg/L<0.00027 0.00027 1 11/01/21 11/04/21mrh acs

Arsenic mg/L0.0014 0.00090 1 11/01/21 11/04/21mrh acs

Barium mg/L0.057 0.0090 1 11/01/21 11/04/21mrh acs

Cadmium mg/L<0.00090 0.00090 1 11/01/21 11/04/21mrh acs

Chromium mg/L0.0016 0.00081 1 11/01/21 11/04/21mrh acs

Cobalt mg/L<0.0014 0.0014 1 11/01/21 11/04/21mrh acs

Copper mg/L0.0022 0.0036 1 11/01/21 11/04/21mrh acs J

Lead mg/L0.00086 0.0018 1 11/01/21 11/04/21mrh acs J

Manganese mg/L0.046 0.022 1 11/01/21 11/04/21mrh acs

Molybdenum mg/L0.0013 0.00036 1 11/01/21 11/04/21mrh acs N

Nickel mg/L0.0020 0.0045 1 11/01/21 11/04/21mrh acs J

Selenium mg/L<0.0018 0.0018 1 11/01/21 11/04/21mrh acs

Silver mg/L<0.00090 0.00090 1 11/01/21 11/04/21mrh acs

Thallium mg/L<0.00090 0.00090 1 11/01/21 11/04/21mrh acs

Vanadium mg/L0.0017 0.00072 1 11/01/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-01

Sample ID: SW-SG-1 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:15Matrix: Surface Water

Field pH: 8.46

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L270 0.74 1 11/01/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116384

Beryllium mg/L<0.0010 0.0010 1 11/03/21 11/04/21ckd ckd

Boron mg/L0.047 0.050 1 11/03/21 11/04/21ckd ckd J

Calcium mg/L69 0.50 1 11/03/21 11/04/21ckd ckd

Iron mg/L0.058 0.10 1 11/03/21 11/04/21ckd ckd J

Lithium mg/L0.0033 0.010 1 11/03/21 11/04/21ckd ckd J, N

Magnesium mg/L21 0.20 1 11/03/21 11/04/21ckd ckd

Potassium mg/L4.0 1.0 1 11/03/21 11/04/21ckd ckd

Sodium mg/L22 0.50 1 11/03/21 11/04/21ckd ckd N

Zinc mg/L0.0018 0.020 1 11/03/21 11/04/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00035 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0013 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.051 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00017 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.0011 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L0.00011 0.00040 1 11/08/21 11/08/21ckd ckd J

Manganese mg/L0.012 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0012 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0012 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00053 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-01

Sample ID: SW-SG-1 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:15Matrix: Surface Water

Field pH: 8.46

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116228

Fluoride mg/L0.094 0.10 5 10/29/21 10/29/21ans ans J

Chloride mg/L43 0.75 5 10/29/21 10/29/21ans ans

Sulfate as SO4 mg/L34 3.0 5 10/29/21 10/29/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L220 10 1 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116265

Total Dissolved Solids mg/L320 40 4 11/01/21 11/02/21mr mr

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-02

Sample ID: SW-N-SG-2 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 09:10Matrix: Surface Water

Field pH: 7.57

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116283

Mercury ng/L7.5 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116267

Beryllium mg/L<0.0020 0.0020 1 11/01/21 11/02/21mrh ckd

Boron mg/L0.13 0.050 1 11/01/21 11/02/21mrh ckd

Calcium mg/L59 0.50 1 11/01/21 11/02/21mrh ckd

Iron mg/L0.41 0.20 1 11/01/21 11/02/21mrh ckd

Lithium mg/L0.011 0.010 1 11/01/21 11/02/21mrh ckd N

Magnesium mg/L22 0.20 1 11/01/21 11/02/21mrh ckd

Potassium mg/L4.6 1.0 1 11/01/21 11/02/21mrh ckd

Sodium mg/L28 0.50 1 11/01/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 11/01/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116267

Antimony mg/L<0.00030 0.00030 1 11/01/21 11/04/21mrh acs

Arsenic mg/L0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Barium mg/L0.068 0.010 1 11/01/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Chromium mg/L0.0021 0.00090 1 11/01/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 11/01/21 11/04/21mrh acs

Copper mg/L0.0031 0.0040 1 11/01/21 11/04/21mrh acs J

Lead mg/L0.00086 0.0020 1 11/01/21 11/04/21mrh acs J

Manganese mg/L0.055 0.025 1 11/01/21 11/04/21mrh acs

Molybdenum mg/L0.0010 0.00040 1 11/01/21 11/04/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 11/01/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 11/01/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Vanadium mg/L0.00061 0.00080 1 11/01/21 11/04/21mrh acs J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-02

Sample ID: SW-N-SG-2 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 09:10Matrix: Surface Water

Field pH: 7.57

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L240 0.82 1 11/01/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116384

Beryllium mg/L<0.0010 0.0010 1 11/03/21 11/04/21ckd ckd

Boron mg/L0.12 0.050 1 11/03/21 11/04/21ckd ckd

Calcium mg/L59 0.50 1 11/03/21 11/04/21ckd ckd

Iron mg/L0.14 0.10 1 11/03/21 11/04/21ckd ckd

Lithium mg/L0.0073 0.010 1 11/03/21 11/04/21ckd ckd J, N

Magnesium mg/L21 0.20 1 11/03/21 11/04/21ckd ckd

Potassium mg/L4.3 1.0 1 11/03/21 11/04/21ckd ckd

Sodium mg/L26 0.50 1 11/03/21 11/04/21ckd ckd N

Zinc mg/L0.00092 0.020 1 11/03/21 11/04/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00029 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.00091 0.0010 1 11/08/21 11/08/21ckd ckd J

Barium mg/L0.066 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00015 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00034 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L0.000098 0.00040 1 11/08/21 11/08/21ckd ckd J

Manganese mg/L0.048 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0011 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0014 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00038 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-02

Sample ID: SW-N-SG-2 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 09:10Matrix: Surface Water

Field pH: 7.57

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116228

Fluoride mg/L0.14 0.10 5 10/29/21 10/29/21ans ans

Chloride mg/L52 1.5 10 11/02/21 11/02/21jma jma

Sulfate as SO4 mg/L<3.0 3.0 5 10/29/21 10/29/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L210 10 1 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116265

Total Dissolved Solids mg/L340 40 4 11/01/21 11/02/21mr mr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 9 of 28Report ID: 21J1157 TRACE_QC FINAL 11 09 21 1541



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-03

Sample ID: SW-SE-MW-7 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 12:05Matrix: Surface Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116283

Mercury ng/L3.0 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116267

Beryllium mg/L<0.0020 0.0020 1 11/01/21 11/02/21mrh ckd

Boron mg/L0.049 0.050 1 11/01/21 11/02/21mrh ckd J

Calcium mg/L71 0.50 1 11/01/21 11/02/21mrh ckd

Iron mg/L0.99 0.20 1 11/01/21 11/02/21mrh ckd

Lithium mg/L<0.010 0.010 1 11/01/21 11/02/21mrh ckd N

Magnesium mg/L21 0.20 1 11/01/21 11/02/21mrh ckd

Potassium mg/L4.7 1.0 1 11/01/21 11/02/21mrh ckd

Sodium mg/L23 0.50 1 11/01/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 11/01/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116267

Antimony mg/L<0.00030 0.00030 1 11/01/21 11/04/21mrh acs

Arsenic mg/L0.0017 0.0010 1 11/01/21 11/04/21mrh acs

Barium mg/L0.058 0.010 1 11/01/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Chromium mg/L0.0026 0.00090 1 11/01/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 11/01/21 11/04/21mrh acs

Copper mg/L0.0033 0.0040 1 11/01/21 11/04/21mrh acs J

Lead mg/L0.0021 0.0020 1 11/01/21 11/04/21mrh acs

Manganese mg/L0.071 0.025 1 11/01/21 11/04/21mrh acs

Molybdenum mg/L0.0013 0.00040 1 11/01/21 11/04/21mrh acs N

Nickel mg/L0.0025 0.0050 1 11/01/21 11/04/21mrh acs J

Selenium mg/L<0.0020 0.0020 1 11/01/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Vanadium mg/L0.0023 0.00080 1 11/01/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-03

Sample ID: SW-SE-MW-7 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 12:05Matrix: Surface Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L270 0.82 1 11/01/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116384

Beryllium mg/L<0.0010 0.0010 1 11/03/21 11/04/21ckd ckd

Boron mg/L0.045 0.050 1 11/03/21 11/04/21ckd ckd J

Calcium mg/L70 0.50 1 11/03/21 11/04/21ckd ckd

Iron mg/L0.067 0.10 1 11/03/21 11/04/21ckd ckd J

Lithium mg/L0.0034 0.010 1 11/03/21 11/04/21ckd ckd J, N

Magnesium mg/L21 0.20 1 11/03/21 11/04/21ckd ckd

Potassium mg/L4.1 1.0 1 11/03/21 11/04/21ckd ckd

Sodium mg/L21 0.50 1 11/03/21 11/04/21ckd ckd N

Zinc mg/L0.0016 0.020 1 11/03/21 11/04/21ckd ckd J

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00023 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.0013 0.0010 1 11/08/21 11/08/21ckd ckd

Barium mg/L0.051 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L<0.00080 0.00080 1 11/08/21 11/08/21ckd ckd

Cobalt mg/L0.00018 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.0013 0.00080 1 11/08/21 11/08/21ckd ckd

Lead mg/L0.000089 0.00040 1 11/08/21 11/08/21ckd ckd J

Manganese mg/L0.022 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.0012 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0013 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00054 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-03

Sample ID: SW-SE-MW-7 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 12:05Matrix: Surface Water

Field pH: 7.80

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116228

Fluoride mg/L0.093 0.10 5 10/29/21 10/29/21ans ans J

Chloride mg/L41 0.75 5 10/29/21 10/29/21ans ans

Sulfate as SO4 mg/L32 3.0 5 10/29/21 10/29/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L220 10 1 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116265

Total Dissolved Solids mg/L330 38 3.846154 11/01/21 11/02/21mr mr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-04

Sample ID: SW-NE-MW-10 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:30Matrix: Surface Water

Field pH: 7.89

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: EPA 1631E

Batch:  T116283

Mercury ng/L8.8 0.50 1 11/01/21 11/02/21ckd ckd N

Analysis Method: EPA 6010D

Batch:  T116267

Beryllium mg/L<0.0020 0.0020 1 11/01/21 11/02/21mrh ckd

Boron mg/L0.20 0.050 1 11/01/21 11/02/21mrh ckd

Calcium mg/L62 0.50 1 11/01/21 11/02/21mrh ckd

Iron mg/L0.25 0.20 1 11/01/21 11/02/21mrh ckd

Lithium mg/L0.015 0.010 1 11/01/21 11/02/21mrh ckd N

Magnesium mg/L24 0.20 1 11/01/21 11/02/21mrh ckd

Potassium mg/L4.7 1.0 1 11/01/21 11/02/21mrh ckd

Sodium mg/L29 0.50 1 11/01/21 11/02/21mrh ckd N

Zinc mg/L<0.020 0.020 1 11/01/21 11/02/21mrh ckd

Analysis Method: EPA 6020B

Batch:  T116267

Antimony mg/L<0.00030 0.00030 1 11/01/21 11/04/21mrh acs

Arsenic mg/L0.00091 0.0010 1 11/01/21 11/04/21mrh acs J

Barium mg/L0.067 0.010 1 11/01/21 11/04/21mrh acs

Cadmium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Chromium mg/L0.0017 0.00090 1 11/01/21 11/04/21mrh acs

Cobalt mg/L<0.0016 0.0016 1 11/01/21 11/04/21mrh acs

Copper mg/L<0.0040 0.0040 1 11/01/21 11/04/21mrh acs

Lead mg/L<0.0020 0.0020 1 11/01/21 11/04/21mrh acs

Manganese mg/L0.10 0.025 1 11/01/21 11/04/21mrh acs

Molybdenum mg/L0.0010 0.00040 1 11/01/21 11/04/21mrh acs N

Nickel mg/L<0.0050 0.0050 1 11/01/21 11/04/21mrh acs

Selenium mg/L<0.0020 0.0020 1 11/01/21 11/04/21mrh acs

Silver mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Thallium mg/L<0.0010 0.0010 1 11/01/21 11/04/21mrh acs

Vanadium mg/L0.00086 0.00080 1 11/01/21 11/04/21mrh acs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 13 of 28Report ID: 21J1157 TRACE_QC FINAL 11 09 21 1541



ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-04

Sample ID: SW-NE-MW-10 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:30Matrix: Surface Water

Field pH: 7.89

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, TOTAL

Analysis Method: SM 2340 B-11

Batch:  [CALC]

Hardness as CaCO3 mg/L250 0.82 1 11/01/21 11/02/21 ckd N

METALS, DISSOLVED

Analysis Method: EPA 6010D

Batch:  T116384

Beryllium mg/L<0.0010 0.0010 1 11/03/21 11/04/21ckd ckd

Boron mg/L0.18 0.050 1 11/03/21 11/04/21ckd ckd

Calcium mg/L56 0.50 1 11/03/21 11/04/21ckd ckd

Iron mg/L0.077 0.10 1 11/03/21 11/04/21ckd ckd J

Lithium mg/L0.010 0.010 1 11/03/21 11/04/21ckd ckd N

Magnesium mg/L21 0.20 1 11/03/21 11/04/21ckd ckd

Potassium mg/L4.4 1.0 1 11/03/21 11/04/21ckd ckd

Sodium mg/L27 0.50 1 11/03/21 11/04/21ckd ckd N

Zinc mg/L<0.020 0.020 1 11/03/21 11/04/21ckd ckd

Analysis Method: EPA 6020B

Batch:  T116167

Antimony mg/L0.00032 0.00020 1 11/08/21 11/08/21ckd ckd

Arsenic mg/L0.00097 0.0010 1 11/08/21 11/08/21ckd ckd J

Barium mg/L0.059 0.00060 1 11/08/21 11/08/21ckd ckd

Cadmium mg/L<0.0010 0.0010 1 11/08/21 11/08/21ckd ckd

Chromium mg/L0.00043 0.00080 1 11/08/21 11/08/21ckd ckd J

Cobalt mg/L0.00013 0.0016 1 11/08/21 11/08/21ckd ckd J

Copper mg/L0.00056 0.00080 1 11/08/21 11/08/21ckd ckd J

Lead mg/L0.00013 0.00040 1 11/08/21 11/08/21ckd ckd J

Manganese mg/L0.024 0.00040 1 11/08/21 11/08/21ckd ckd

Molybdenum mg/L0.00094 0.00040 1 11/08/21 11/08/21ckd ckd N

Nickel mg/L0.0013 0.00040 1 11/08/21 11/08/21ckd ckd

Selenium mg/L<0.00087 0.00087 1 11/08/21 11/08/21ckd ckd

Silver mg/L<0.000040 0.000040 1 11/08/21 11/08/21ckd ckd

Thallium mg/L<0.00017 0.00017 1 11/08/21 11/08/21ckd ckd

Vanadium mg/L0.00031 0.00080 1 11/08/21 11/08/21ckd ckd J

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID:

Client Project ID:

21J1157

Surface Water Sampling

Trace ID: 21J1157-04

Sample ID: SW-NE-MW-10 Date Received: 10/28/21 15:58

Date Collected: 10/28/21 10:30Matrix: Surface Water

Field pH: 7.89

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BYANALYZEDBY NOTES MCL

METALS, DISSOLVED

WET CHEMISTRY

Analysis Method: EPA 300.0 Rev. 2.1

Batch:  T116228

Fluoride mg/L0.12 0.10 5 10/29/21 10/29/21ans ans

Chloride mg/L52 1.5 10 11/02/21 11/02/21jma jma

Sulfate as SO4 mg/L31 3.0 5 10/29/21 10/29/21ans ans

Analysis Method: SM 2320 B-11

Batch:  T116366

Bicarbonate Alkalinity as CaCO3 at pH 4.5 mg/L190 10 1 11/03/21 11/04/21ans ans N

Carbonate Alkalinity as CaCO3 at pH 8.2 mg/L<10 10 1 11/03/21 11/04/21ans ans N

Analysis Method: SM 2540 C-11

Batch:  T116265

Total Dissolved Solids mg/L300 40 4 11/01/21 11/02/21mr mr

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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QUALITY CONTROL RESULTS

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116283

QC Batch Method:  EPA 1631E Analysis Method:  EPA 1631E

Analysis Description: Mercury, Total, Low Level 

Parameter

METHOD BLANK: T116283-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116283-BLK2

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

Parameter

METHOD BLANK: T116283-BLK3

Units
Blank

Result
Reporting

Limit Notes

<0.20 0.20Mercury ng/L

LABORATORY CONTROL SAMPLE: T116283-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

25.0 94 77-123Mercury ng/L 23.4

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116267

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6010D

Analysis Description: Beryllium, Total 

Parameter

METHOD BLANK: T116267-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0020 0.0020Beryllium mg/L

0.17 0.50 JCalcium mg/L

<0.20 0.20Iron mg/L

0.18 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

0.057 0.20 JMagnesium mg/L

0.39 0.50 JSodium mg/L

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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Parameter

METHOD BLANK: T116267-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T116267-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.889 96 80-120Boron mg/L 0.857

0.111 99 80-120Beryllium mg/L 0.110

8.89 100 80-120Calcium mg/L 8.88

8.89 103 80-120Iron mg/L 9.16

8.89 103 80-120Potassium mg/L 9.15

0.889 100 80-120Lithium mg/L 0.887

8.89 104 80-120Magnesium mg/L 9.28

8.89 106 80-120Sodium mg/L 9.42

0.889 104 80-120Zinc mg/L 0.921

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116384

QC Batch Method:  Analysis Method:  EPA 6010D

Analysis Description: Zinc, Dissolved 

Parameter

METHOD BLANK: T116384-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.050 0.050Boron mg/L

<0.0010 0.0010Beryllium mg/L

<0.50 0.50Calcium mg/L

<0.10 0.10Iron mg/L

0.029 1.0 JPotassium mg/L

<0.010 0.010Lithium mg/L

<0.20 0.20Magnesium mg/L

<0.50 0.50Sodium mg/L

<0.020 0.020Zinc mg/L

LABORATORY CONTROL SAMPLE: T116384-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

1.00 93 80-120Boron mg/L 0.932

0.0500 104 80-120Beryllium mg/L 0.0519

10.0 100 80-120Calcium mg/L 10.0

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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LABORATORY CONTROL SAMPLE: T116384-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

10.0 101 80-120Iron mg/L 10.1

10.0 99 80-120Potassium mg/L 9.86

0.500 99 80-120Lithium mg/L 0.493

10.0 100 80-120Magnesium mg/L 10.0

10.0 97 80-120Sodium mg/L 9.67

1.00 101 80-120Zinc mg/L 1.01

MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T116384-MSD1 Original: 21J1157-01

Parameter Units
Original

Result

Spike

Conc.
MS

Result
MSD

Result
MS

% Rec

MSD

% Rec
% Rec

Limit RPD
Max

RPD Notes

1.00 200.775-1250.0467Boron mg/L 930.9720.978 93

0.0500 20275-1250Beryllium mg/L 1070.05220.0533 104

10.0 202875-12569.2 207Calcium mg/L 11477.880.6 86

10.0 20175-1250.0584Iron mg/L 10110.010.2 100

10.0 20175-1254.00Potassium mg/L 10114.014.1 100

0.500 20175-1250.00333Lithium mg/L 990.4930.499 98

10.0 201075-12520.8Magnesium mg/L 10430.231.2 94

10.0 20275-12521.5Sodium mg/L 9831.131.3 96

1.00 200.575-1250.00178Zinc mg/L 980.9800.985 98

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116167

QC Batch Method:  Analysis Method:  EPA 6020B

Analysis Description: Chromium, Dissolved 

Parameter

METHOD BLANK: T116167-BLK1

Units
Blank

Result
Reporting

Limit Notes

0.000026 0.000040 JSilver mg/L

<0.0010 0.0010Arsenic mg/L

<0.00060 0.00060Barium mg/L

<0.00020 0.00020Cadmium mg/L

<0.0016 0.0016Cobalt mg/L

<0.00080 0.00080Chromium mg/L

<0.00080 0.00080Copper mg/L

<0.00040 0.00040Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Page 18 of 28Report ID: 21J1157 TRACE_QC FINAL 11 09 21 1541



Parameter

METHOD BLANK: T116167-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.00040 0.00040Nickel mg/L

<0.00040 0.00040Lead mg/L

0.00017 0.00020 JAntimony mg/L

<0.00087 0.00087Selenium mg/L

<0.00017 0.00017Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T116167-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0600 102 80-120Silver mg/L 0.0612

0.0600 105 80-120Arsenic mg/L 0.0630

0.0600 98 80-120Barium mg/L 0.0588

0.0600 102 80-120Cadmium mg/L 0.0613

0.0600 101 80-120Cobalt mg/L 0.0604

0.0600 105 80-120Chromium mg/L 0.0629

0.0600 102 80-120Copper mg/L 0.0610

0.0600 102 80-120Manganese mg/L 0.0615

0.0600 98 80-120Molybdenum mg/L 0.0588

0.0600 100 80-120Nickel mg/L 0.0602

0.0600 103 80-120Lead mg/L 0.0616

0.0600 96 80-120Antimony mg/L 0.0577

0.0600 105 80-120Selenium mg/L 0.0630

0.0600 103 80-120Thallium mg/L 0.0617

0.0600 97 80-120Vanadium mg/L 0.0581

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116267

QC Batch Method:  EPA 3015 Microwave Assisted Digestions 

for Liquids

Analysis Method:  EPA 6020B

Analysis Description: Nickel, Total 

Parameter

METHOD BLANK: T116267-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0010 0.0010Silver mg/L

<0.0010 0.0010Arsenic mg/L

<0.010 0.010Barium mg/L

<0.0010 0.0010Cadmium mg/L

CERTIFICATE OF ANALYSIS
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Parameter

METHOD BLANK: T116267-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.0016 0.0016Cobalt mg/L

<0.00090 0.00090Chromium mg/L

<0.0040 0.0040Copper mg/L

<0.025 0.025Manganese mg/L

<0.00040 0.00040Molybdenum mg/L

<0.0050 0.0050Nickel mg/L

<0.0020 0.0020Lead mg/L

<0.00030 0.00030Antimony mg/L

<0.0020 0.0020Selenium mg/L

<0.0010 0.0010Thallium mg/L

<0.00080 0.00080Vanadium mg/L

LABORATORY CONTROL SAMPLE: T116267-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

0.0278 118 80-120Silver mg/L 0.0329

0.0556 108 80-120Arsenic mg/L 0.0602

0.889 112 80-120Barium mg/L 0.994

0.0278 111 80-120Cadmium mg/L 0.0307

0.889 104 80-120Cobalt mg/L 0.923

0.0278 109 80-120Chromium mg/L 0.0303

0.890 99 80-120Copper mg/L 0.882

0.887 104 80-120Manganese mg/L 0.918

0.889 106 80-120Molybdenum mg/L 0.945

0.889 98 80-120Nickel mg/L 0.869

0.0556 98 80-120Lead mg/L 0.0542

0.0556 114 80-120Antimony mg/L 0.0634

0.0556 105 80-120Selenium mg/L 0.0584

0.0556 99 80-120Thallium mg/L 0.0552

0.889 110 80-120Vanadium mg/L 0.974

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  [CALC]

QC Batch Method:  Analysis Method:  SM 2340 B-11

Analysis Description: Hardness (Metals) 

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

CERTIFICATE OF ANALYSIS
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QC Batch:  T116228

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Chloride 

Parameter

METHOD BLANK: T116228-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

<0.020 0.020Fluoride mg/L

<0.60 0.60Sulfate as SO4 mg/L

LABORATORY CONTROL SAMPLE: T116228-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 103 90-110Chloride mg/L 5.16

1.00 103 90-110Fluoride mg/L 1.03

5.00 98 90-110Sulfate as SO4 mg/L 4.89

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116313

QC Batch Method:  IC Prep W Analysis Method:  EPA 300.0 Rev. 2.1

Analysis Description: Chloride 

Parameter

METHOD BLANK: T116313-BLK1

Units
Blank

Result
Reporting

Limit Notes

<0.15 0.15Chloride mg/L

LABORATORY CONTROL SAMPLE: T116313-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

5.00 91 90-110Chloride mg/L 4.57

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116366

QC Batch Method:  SM 2320 B-11 Analysis Method:  SM 2320 B-11

Analysis Description: Alkalinity, Carbonate 

LABORATORY CONTROL SAMPLE: T116366-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 97 88-112Bicarbonate Alkalinity as CaCO3 

at pH 4.5

mg/L 97.3

CERTIFICATE OF ANALYSIS
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LABORATORY CONTROL SAMPLE: T116366-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

100 97 88-112Carbonate Alkalinity as CaCO3 

at pH 8.2

mg/L 97.3

Trace Project ID:  21J1157

Client Project ID:  Surface Water Sampling

QC Batch:  T116265

QC Batch Method:  SM 2540 C-11 Analysis Method:  SM 2540 C-11

Analysis Description: Total Dissolved Solids 

Parameter

METHOD BLANK: T116265-BLK1

Units
Blank

Result
Reporting

Limit Notes

9.0 10 JTotal Dissolved Solids mg/L

LABORATORY CONTROL SAMPLE: T116265-BS1

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec
% Rec

Limit Notes

500 105 80-120Total Dissolved Solids mg/L 527

Parameter

SAMPLE DUPLICATE: T116265-DUP1 Original: 21J1157-01

Units
Original 

Result

DUP

Result RPD
Max

RPD Notes

320 14 10 623368Total Dissolved Solids mg/L

CERTIFICATE OF ANALYSIS
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November 30, 2021

1700 Eaton Drive

Grand Haven, MI 49417

Mr. Paul Cederquist
Grand Haven Board of Light and Power-Monthly MWs

Surface Water SamplingClient Project

21J1157Trace ProjectRE:

Dear Mr. Cederquist:

Enclosed are your analytical results.  The results of this report relate only to the samples listed in the body 

of this report.  

All reports were examined through Trace's validation process to ensure that requirements for quality and 

completeness were satisfied. All reported analytical results were obtained in accordance with the methods 

referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this 

work, however, some results may have raised reporting limits to correct for percent solids. 

The results were obtained from Eurofins.

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements 

of the NELAC Standard, except for those analytes with a "N" notation.  These analytes have not been 

evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at 

jmink@trace-labs.com.

Sincerely,

Senior Project Manager

Jon Mink

Enclosures

 NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



SAMPLE SUMMARY

Client Project ID:

Trace Project ID: 21J1157

Surface Water Sampling

Trace ID Sample ID Matrix Collected By Date Collected Date Received

21J1157-01 SW-SG-1 Surface Water 10/28/21 10:15 10/28/21 15:58TRACE-EB/TB

21J1157-02 SW-N-SG-2 Surface Water 10/28/21 09:10 10/28/21 15:58TRACE-EB/TB

21J1157-03 SW-SE-MW-7 Surface Water 10/28/21 12:05 10/28/21 15:58TRACE-EB/TB

21J1157-04 SW-NE-MW-10 Surface Water 10/28/21 10:30 10/28/21 15:58TRACE-EB/TB

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

Matrix SpikeMS

MSD Matrix Spike Duplicate

Relative Percent DifferenceRPD

DUP Matrix Duplicate

<, ND or U Indicates the compound was analyzed for but not detected

RDL

MCL

TIC

Reporting Detection Limit

Tentatively Identified Compound

Maximum Contamination Limit

* Indicates a result that exceeds its associated MCL or Surrogate control limits

N Indicates that the compound has not been evaluated by NELAC

NA Indicates that the compound is not available.

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.



ANALYTICAL REPORT
Eurofins Eaton Analytical - South Bend
110 S Hill Street
South Bend, IN 46617
Tel: (574)233-4777

Laboratory Job ID: 810-6473-1
Client Project/Site: Trace - 21J1157
Revision: 1

For:
Trace Analytical Laboratories
2241 Black Creek Road
Muskegon, Michigan 49444

Attn: Jon Mink

Authorized for release by:
11/30/2021 11:40:43 AM

Karen Fullmer, Project Manager
(574)233-4777
karen.fullmer@eurofinset.com

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

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Qualifiers

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

CFU Colony Forming Unit

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)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

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

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

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)

TNTC Too Numerous To Count

Eurofins Eaton Analytical - South Bend
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Case Narrative
Client: Trace Analytical Laboratories Job ID: 810-6473-1
Project/Site: Trace - 21J1157

Job ID: 810-6473-1

Laboratory: Eurofins Eaton Analytical - South Bend

Narrative

Job Narrative

810-6473-1

Comments

No additional comments. 

Revision

The report being provided is a revision of the original report sent on 11/18/2021.  The report (revision 1) is being revised due to: Samples 
were logged in as drinking water by accident..

Receipt 

The samples were received on 11/1/2021 9:00 AM.  Unless otherwise noted below, the samples arrived in good condition, and where 

required, properly preserved and on ice.  The temperature of the cooler at receipt was 12.4º C.

Receipt Exceptions

The Chain-of-Custody (COC) was incomplete as received and/or improperly completed. Bottles did not match coc at all and in-house coc 
was created.  Client sent updated coc. 

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

Eurofins Eaton Analytical - South Bend
Page 4 of 18 11/30/2021 (Rev. 1)
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Detection Summary
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Client Sample ID: 21J1157/SW-SG-1 Lab Sample ID: 810-6473-1

 No Detections.

Client Sample ID: 21J1157/SW-N-SG-2 Lab Sample ID: 810-6473-2

 No Detections.

Client Sample ID: 21J1157/SW-SE-MW-7 Lab Sample ID: 810-6473-3

 No Detections.

Client Sample ID: 21J1157/SW-NE-MW-10 Lab Sample ID: 810-6473-4

 No Detections.

Eurofins Eaton Analytical - South Bend

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Lab Sample ID: 810-6473-1Client Sample ID: 21J1157/SW-SG-1
Matrix: Surface WaterDate Collected: 10/28/21 10:15

Date Received: 11/01/21 09:00

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/15/21 09:30pCi/L0.5001.00

RL MDC

0.80802

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 -0.820 U

(2σ+/-)(2σ+/-)

111/12/21 11:4311/04/21 13:22pCi/L0.3401.00

RL MDC

0.650

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.150 U

(2σ+/-)(2σ+/-)

111/15/21 12:0511/12/21 10:12pCi/L0.5001.00

RL MDC

0.480

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6473-2Client Sample ID: 21J1157/SW-N-SG-2
Matrix: Surface WaterDate Collected: 10/28/21 09:10

Date Received: 11/01/21 09:00

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 226 

+ 228

0.000 U

(2σ+/-)(2σ+/-)

111/15/21 09:30pCi/L0.5001.00

RL MDC

0.76837

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.0800 U

(2σ+/-)(2σ+/-)

111/12/21 11:4311/04/21 13:22pCi/L0.3501.00

RL MDC

0.600

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 -0.0800 U

(2σ+/-)(2σ+/-)

111/15/21 12:0511/12/21 10:12pCi/L0.5001.00

RL MDC

0.480

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6473-3Client Sample ID: 21J1157/SW-SE-MW-7
Matrix: Surface WaterDate Collected: 10/28/21 12:05

Date Received: 11/01/21 09:00

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

0.670

(2σ+/-)(2σ+/-)

111/15/21 09:30pCi/L0.4801.00

RL MDC

0.83006

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Eurofins Eaton Analytical - South Bend
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Client Sample Results
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Lab Sample ID: 810-6473-3Client Sample ID: 21J1157/SW-SE-MW-7
Matrix: Surface WaterDate Collected: 10/28/21 12:05

Date Received: 11/01/21 09:00

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 -0.470 U

(2σ+/-)(2σ+/-)

111/12/21 11:4311/04/21 13:22pCi/L0.3301.00

RL MDC

0.670

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.670

(2σ+/-)(2σ+/-)

111/15/21 12:0511/12/21 10:12pCi/L0.4801.00

RL MDC

0.490

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 810-6473-4Client Sample ID: 21J1157/SW-NE-MW-10
Matrix: Surface WaterDate Collected: 10/28/21 10:30

Date Received: 11/01/21 09:00

Method: 7500 Ra D - Radium 226 Radium 228 Combined

Analyte

Combined Radium 
226 + 228

1.45

(2σ+/-)(2σ+/-)

111/15/21 09:30pCi/L0.3801.00

RL MDC

0.54489

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra B - Radium-226

Analyte

Ra-226 0.650

(2σ+/-)(2σ+/-)

111/08/21 11:2811/04/21 13:22pCi/L0.3101.00

RL MDC

0.370

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Method: SM7500 Ra D - Radium-228

Analyte

Ra-228 0.800

(2σ+/-)(2σ+/-)

111/15/21 12:0511/12/21 10:12pCi/L0.3801.00

RL MDC

0.400

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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QC Sample Results
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Method: SM7500 Ra B - Radium-226

Client Sample ID: Method BlankLab Sample ID: MB 810-6604/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7022 Prep Batch: 6604

Ra-226

Analyte

111/08/21 11:2811/04/21 13:22pCi/L0.180

MDC

1.00

RL

0.240

(2σ+/-) (2σ+/-)

MB

0.5000

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-6604/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7022 Prep Batch: 6604

Ra-226

Analyte

110-901089.4708.73 1.00 0.190

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Method: SM7500 Ra D - Radium-228

Client Sample ID: Method BlankLab Sample ID: MB 810-7205/1-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7351 Prep Batch: 7205

Ra-228

Analyte

U 111/15/21 12:1811/12/21 10:12pCi/L0.460

MDC

1.00

RL

0.430

(2σ+/-) (2σ+/-)

MB

-0.1600

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 810-7205/2-A
Matrix: Drinking Water Prep Type: Total/NA
Analysis Batch: 7351 Prep Batch: 7205

Ra-228

Analyte

120-80857.4908.83 1.00 0.520

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total
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QC Association Summary
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Rad

Prep Batch: 6604

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

Surface Water RAD Prep810-6473-1 21J1157/SW-SG-1 Total/NA

Surface Water RAD Prep810-6473-2 21J1157/SW-N-SG-2 Total/NA

Surface Water RAD Prep810-6473-3 21J1157/SW-SE-MW-7 Total/NA

Surface Water RAD Prep810-6473-4 21J1157/SW-NE-MW-10 Total/NA

Drinking Water RAD PrepMB 810-6604/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-6604/2-A Lab Control Sample Total/NA

Prep Batch: 7205

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

Surface Water RAD Prep810-6473-1 21J1157/SW-SG-1 Total/NA

Surface Water RAD Prep810-6473-2 21J1157/SW-N-SG-2 Total/NA

Surface Water RAD Prep810-6473-3 21J1157/SW-SE-MW-7 Total/NA

Surface Water RAD Prep810-6473-4 21J1157/SW-NE-MW-10 Total/NA

Drinking Water RAD PrepMB 810-7205/1-A Method Blank Total/NA

Drinking Water RAD PrepLCS 810-7205/2-A Lab Control Sample Total/NA

Eurofins Eaton Analytical - South Bend
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6473-1
Project/Site: Trace - 21J1157

Client Sample ID: 21J1157/SW-SG-1 Lab Sample ID: 810-6473-1
Matrix: Surface WaterDate Collected: 10/28/21 10:15

Date Received: 11/01/21 09:00

Analysis 7500 Ra D 11/15/21 09:30 JB1 7295 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6604 11/04/21 13:22 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7224 JB EA SBTotal/NA

(Start)

(End)

11/12/21 11:43

11/12/21 12:13

Prep RAD Prep 7205 11/12/21 10:12 OO EA SBTotal/NA

Analysis SM7500 Ra D 1 7351 OO EA SBTotal/NA

(Start)

(End)

11/15/21 12:05

11/15/21 15:05

Client Sample ID: 21J1157/SW-N-SG-2 Lab Sample ID: 810-6473-2
Matrix: Surface WaterDate Collected: 10/28/21 09:10

Date Received: 11/01/21 09:00

Analysis 7500 Ra D 11/15/21 09:30 JB1 7295 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6604 11/04/21 13:22 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7224 JB EA SBTotal/NA

(Start)

(End)

11/12/21 11:43

11/12/21 12:13

Prep RAD Prep 7205 11/12/21 10:12 OO EA SBTotal/NA

Analysis SM7500 Ra D 1 7351 OO EA SBTotal/NA

(Start)

(End)

11/15/21 12:05

11/15/21 15:05

Client Sample ID: 21J1157/SW-SE-MW-7 Lab Sample ID: 810-6473-3
Matrix: Surface WaterDate Collected: 10/28/21 12:05

Date Received: 11/01/21 09:00

Analysis 7500 Ra D 11/15/21 09:30 JB1 7295 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep RAD Prep 6604 11/04/21 13:22 ML EA SBTotal/NA

Analysis SM7500 Ra B 1 7224 JB EA SBTotal/NA

(Start)

(End)

11/12/21 11:43

11/12/21 12:13

Prep RAD Prep 7205 11/12/21 10:12 OO EA SBTotal/NA

Analysis SM7500 Ra D 1 7351 OO EA SBTotal/NA

(Start)

(End)

11/15/21 12:05

11/15/21 15:05

Client Sample ID: 21J1157/SW-NE-MW-10 Lab Sample ID: 810-6473-4
Matrix: Surface WaterDate Collected: 10/28/21 10:30

Date Received: 11/01/21 09:00

Analysis 7500 Ra D 11/15/21 09:30 JB1 7295 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Eurofins Eaton Analytical - South Bend
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Lab Chronicle
Client: Trace Analytical Laboratories Job ID: 810-6473-1
Project/Site: Trace - 21J1157

Client Sample ID: 21J1157/SW-NE-MW-10 Lab Sample ID: 810-6473-4
Matrix: Surface WaterDate Collected: 10/28/21 10:30

Date Received: 11/01/21 09:00

Prep RAD Prep 11/04/21 13:22 ML6604 EA SB

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SM7500 Ra B 1 7022 11/08/21 11:28 JB EA SBTotal/NA

Prep RAD Prep 7205 11/12/21 10:12 OO EA SBTotal/NA

Analysis SM7500 Ra D 1 7351 OO EA SBTotal/NA

(Start)

(End)

11/15/21 12:05

11/15/21 15:05

Laboratory References:

EA SB = Eurofins Eaton Analytical - South Bend, 110 S Hill Street, South Bend, IN 46617, TEL (574)233-4777
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Accreditation/Certification Summary
Client: Trace Analytical Laboratories Job ID: 810-6473-1
Project/Site: Trace - 21J1157

Laboratory: Eurofins Eaton Analytical - South Bend
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program Identification Number Expiration Date

Michigan State 9926 03-22-22

The following analytes are included in this report, but the laboratory is not certified by the governing authority.  This list may include analytes for which 

the agency does not offer certification.  

Analysis Method Prep Method Matrix Analyte

7500 Ra D Surface Water Combined Radium 226 + 228

SM7500 Ra B RAD Prep Surface Water Ra-226

SM7500 Ra D RAD Prep Surface Water Ra-228
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Method Summary
Job ID: 810-6473-1Client: Trace Analytical Laboratories

Project/Site: Trace - 21J1157

Method Method Description LaboratoryProtocol

SM7500 Ra D Radium 226 Radium 228 Combined EA SB

SMSM7500 Ra B Radium-226 EA SB

SMSM7500 Ra D Radium-228 EA SB

NoneRAD Prep Preparation, Radiologicals EA SB

Protocol References:

None = None

SM = "Standard Methods For The Examination Of Water And Wastewater"

Laboratory References:

EA SB = Eurofins Eaton Analytical - South Bend, 110 S Hill Street, South Bend, IN 46617, TEL (574)233-4777

Eurofins Eaton Analytical - South Bend

Page 13 of 18 11/30/2021 (Rev. 1)

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Sample Summary
Client: Trace Analytical Laboratories Job ID: 810-6473-1
Project/Site: Trace - 21J1157

Lab Sample ID Client Sample ID Matrix Collected Received

810-6473-1 21J1157/SW-SG-1 Surface Water 10/28/21 10:15 11/01/21 09:00

810-6473-2 21J1157/SW-N-SG-2 Surface Water 10/28/21 09:10 11/01/21 09:00

810-6473-3 21J1157/SW-SE-MW-7 Surface Water 10/28/21 12:05 11/01/21 09:00

810-6473-4 21J1157/SW-NE-MW-10 Surface Water 10/28/21 10:30 11/01/21 09:00
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Login Sample Receipt Checklist

Client: Trace Analytical Laboratories Job Number: 810-6473-1

Login Number: 6473

Question Answer Comment

Creator: Spurgeon, Sheri

List Source: Eurofins Eaton Analytical - South Bend

List Number: 1

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

FalseSamples were received on ice. Thermal preservation not required.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseThere are no discrepancies between the containers received and the COC. Refer to Job Narrative for details.

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.

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").

TrueSamples do not require splitting or compositing.

TrueContainer provided by EEA
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APPENDIX B.
Summary of Background Events 

GRAND HAVEN BLP
Grand Haven, Michigan

Page 1 of 11

6/17/2020 7/22/2020 7/24/2020 7/27/2020 7/31/2020 8/3/2020 8/7/2020 8/10/2020 8/14/2020 8/18/2020 8/21/2020 8/24/2020

Detection Monitoring (Shaded exceeds prediction limit and is considered an SSI)

BORON, TOTAL mg/L 200 210 200 190 140 180 140 180 180 180 180 140

CALCIUM, TOTAL mg/L 170 140 150 180 380 220 270 220 170 200 240 310

CHLORIDE, TOTAL mg/L 270 270 260 260 260 260 250 250 260 260 270 280

FLUORIDE, TOTAL mg/L 29 28 28 25 22 4.5 22 25 26 24 22 21

IRON, TOTAL mg/L 5.8 5.5 4 5.8 7.9 4.2 3.8 3.6 4.4 3.3 3.2 3.1

pH S.U. 8.76 8.42 9.02 9.21 8.92 9.21 8.91 8.91 8.41 8.21 8.16 8.12

SULFATE, TOTAL mg/L 410 430 430 550 870 580 860 660 600 730 790 960

TOTAL DISSOLVED SOLIDS mg/L 3,300 3,500 3,300 3,500 3,600 3,400 3,400 3,500 3,500 3,400 3,500 3,700

Assessment Monitoring

ANTIMONY, TOTAL mg/L 0.021 0.014 0.0028 0.014 0.018 0.002 <0.0015 0.0033 0.0057 0.0031 0.0038 0.0035

ARSENIC, TOTAL mg/L 0.0095 0.01 0.0079 0.0091 0.0067 0.007 0.0065 0.0074 0.008 0.0072 0.0076 0.0072

BARIUM, TOTAL mg/L 0.89 0.85 0.58 0.85 0.8 0.45 0.51 0.61 0.71 0.58 0.63 0.5

BERYLLIUM, TOTAL mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

CADMIUM, TOTAL mg/L 0.0088 0.015 0.0021 0.015 0.021 0.0013 J 0.0043 J 0.0026 0.062 <0.003 0.003 J <0.003

CHROMIUM, TOTAL mg/L 0.014 B 0.013 0.0084 0.014 0.017 0.0061 0.003 0.0058 0.0069 0.0047 0.0048 0.0032

COBALT, TOTAL mg/L 0.088 0.056 0.012 0.056 0.069 0.007 0.0083 0.013 0.022 0.0095 0.011 0.0092

COPPER, TOTAL mg/L 0.022 0.023 <0.010 0.022 0.031 <0.0086 <0.0043 0.005 <0.022 <0.022 0.005 <0.0043

LEAD, TOTAL mg/L 0.11 0.1 0.02 0.1 0.18 0.018 0.023 0.018 0.042 0.023 0.027 0.021

LITHIUM, TOTAL mg/L 3.9 2.8 2.6 2.6 2.1 3.3 2.2 3.5 2.6 2.2 2.3 1.9

MERCURY, TOTAL mg/L <0.00016 0.00011 0.000012 0.000059 0.00012 0.0000074 0.000015 0.000012 0.000058 0.000019 0.000022 0.0014

MOLYBDENUM, TOTAL mg/L 0.0095 B 0.0096 0.0092 0.0093 0.0052 B 0.0097 B 0.008 0.0098 0.01 0.0092 0.0096 0.0088

NICKEL, TOTAL mg/L 0.069 0.059 0.016 0.057 0.07 0.01 0.01 0.016 0.025 0.013 J 0.014 0.012

RADIUM (226 + 228) pCi/L 1.0 U NT NT NT NT NT NT NT NT NT NT NT

SELENIUM, TOTAL mg/L 0.0039 0.0045 0.0024 J 0.0043 0.0047 <0.0018 0.0014 J 0.0019 J <0.0045 <0.0045 0.0019 J 0.0016 J

SILVER, TOTAL mg/L < 0.0003 < 0.0006 < 0.0006 < 0.0006 <0.0015 <0.0006 <0.0015 <0.0003 <0.0015 <0.0015 <0.0015 <0.0015

THALLIUM, TOTAL mg/L < 0.0003 < 0.0006 < 0.0006 < 0.0006 <0.0015 <0.0006 0.0028 J <0.0003 <0.0015 <0.0015 <0.0015 <0.0015

VANADIUM, TOTAL mg/L 0.0032 0.0062 0.0044 0.0069 0.0086 0.0028 0.0019 0.0041 0.004 0.0026 J 0.0027 0.0017

ZINC, TOTAL mg/L 0.22 0.21 0.035 0.22 0.31 0.029 0.033 0.042 0.1 0.039 0.053 0.044

NOTES:
1. mg/L - Milligrams per Liter
2. pCi/L - picocuries per Liter
3. NA - Not available, constituent does not have criteria available
4. NT - Not Tested

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. 

Sample Date:

7. 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

Analyte Units

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 that the PQL with a J.

MW-1R



APPENDIX B.
Summary of Background Events 

GRAND HAVEN BLP
Grand Haven, Michigan

Page 2 of 11

Detection Monitoring (Shaded exceeds pred

BORON, TOTAL mg/L

CALCIUM, TOTAL mg/L

CHLORIDE, TOTAL mg/L

FLUORIDE, TOTAL mg/L

IRON, TOTAL mg/L

pH S.U.

SULFATE, TOTAL mg/L

TOTAL DISSOLVED SOLIDS mg/L

Assessment Monitoring

ANTIMONY, TOTAL mg/L

ARSENIC, TOTAL mg/L

BARIUM, TOTAL mg/L

BERYLLIUM, TOTAL mg/L

CADMIUM, TOTAL mg/L

CHROMIUM, TOTAL mg/L

COBALT, TOTAL mg/L

COPPER, TOTAL mg/L

LEAD, TOTAL mg/L

LITHIUM, TOTAL mg/L

MERCURY, TOTAL mg/L

MOLYBDENUM, TOTAL mg/L

NICKEL, TOTAL mg/L

RADIUM (226 + 228) pCi/L

SELENIUM, TOTAL mg/L

SILVER, TOTAL mg/L

THALLIUM, TOTAL mg/L

VANADIUM, TOTAL mg/L

ZINC, TOTAL mg/L

NOTES:
1. mg/L - Milligrams per Liter
2. pCi/L - picocuries per Liter
3. NA - Not available, constituent does not hav
4. NT - Not Tested

6. < - Constituent was analyzed for, but was no

Sample Date:

7. Radium data is a combination of radium iso

Analyte Units

5. J - Result is an estimated value.  The result 

8/28/2020 8/31/2020 9/4/2020 9/8/2020 9/11/2020 9/14/2020 9/25/2020 9/29/2020 10/5/2020 10/9/2020 10/12/2020 11/20/2020 1/25/2021 4/23/2021 7/30/2021 10/25/2021

160 170 170 160 180 210 160 190 200 210 180 110 110 40 110 140

200 180 170 180 120 130 270 140 81 120 200 450 370 590 380 220

270 240 280 270 240 250 240 260 270 270 260 260 260 230 230 230

25 22 25 24 25 26 20 26 25 27 18 <0.055 9.9 8.9 12 13

3.2 2.9 2.8 2.8 1.8 1.8 2.2 1.7 1.3 1.3 1.6 2.6 3.7 3.7 3.3 1.7

7.8 7.78 7.86 7.81 7.87 7.86 7.66 7.89 7.93 7.83 7.71 7.46 7.33 7.25 8.31 7.8

730 670 610 650 360 330 750 420 130 280 580 1,000 1,100 1,100 940 530

1,300 3,300 3,300 3,300 3,300 2,300 3,100 3,400 2,800 3,200 3,300 3,100 3,000 2,900 3,200 3,600

0.0056 0.004 0.0043 0.004 0.0016 0.0016 0.00073 0.00052 0.00065 0.00059 0.00044 <0.0015 <0.0015 0.0031 0.0014 0.00044

0.0079 0.0079 0.0084 0.0086 0.0078 0.0085 0.0068 0.0084 0.0083 0.0068 0.0057 <0.0025 0.0032 0.0023 0.0042 0.0046

0.6 0.58 0.56 0.53 0.39 0.39 0.19 0.41 0.51 0.43 0.39 0.28 0.22 0.075 0.2 0.20

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0020 <0.0020 <0.0010 <0.0010

0.0043 J 0.0031 J 0.0043 J 0.0039 J 0.0017 0.0016 0.001 <0.0006 <0.0006 <0.0006 <0.0006 <0.003 <0.0050 0.0053 0.0006 <0.00060

0.0048 0.0044 0.0065 0.007 0.0052 0.0061 0.0029 0.0031 0.0028 0.0037 0.003 0.0015 0.0016 <0.0045 0.0027 0.0022

0.012 0.0099 0.018 0.017 0.0086 0.0095 0.0051 0.0021 0.0025 0.0021 0.002 0.0037 0.0035 0.022 0.0037 0.0022

0.0056 <0.0043 0.0071 0.007 <0.0043 <0.0043 <0.0043 <0.0043 <0.0043 <0.0043 <0.0043 <0.0043 <0.0050 0.0099 J <0.0018 < 0.0018

0.033 0.025 0.037 0.035 0.017 0.017 0.0064 0.0032 0.0042 0.0033 0.0028 0.01 0.0072 0.039 0.0075 0.0024

2.5 2.6 2.3 2.3 2.4 4.2 3.2 3.7 3.5 4.2 3.9 2.5 2.4 0.91 2.3 2.8

0.000016 0.000019 0.000013 0.000021 0.000015 0.000015 0.0000089 0.0000026 0.000004 0.0000019 0.0000024 0.0000025 0.0000094 0.0000032 0.0000043 0.0000019

0.0099 0.01 0.01 0.01 0.012 0.015 0.0081 0.012 0.011 0.011 0.0075 0.0012 J 0.0029 0.0058 0.0025 0.0016

0.015 0.013 0.022 0.021 0.012 0.014 0.0084 0.0061 0.0061 0.0056 0.0049 J 0.0047 J 0.0047 0.025 0.0057 0.0039 J

NT NT NT NT NT NT 2.25 NT NT NT NT 1.0 U 0.79 <0.73 0.78 J 0.41

0.0023 0.002 0.002 0.0017 J 0.0017 J 0.002 0.0013 J 0.0016 J 0.0016 J 0.0016 J 0.0015 J <0.0045 0.0011 0.0021 <0.00090 0.00097 J

<0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0015 <0.0050 <0.0050 <0.00030 <0.00030

<0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0015 <0.0050 <0.0050 <0.00030 <0.00030

0.003 0.003 0.004 0.0037 0.0029 0.0041 0.0026 0.0024 0.0017 0.0022 0.0022 0.0019 0.0017 <0.0040 0.0023 0.0017

0.063 0.048 0.068 0.067 0.032 0.038 0.022 <0.018 <0.018 <0.018 <0.018 <0.018 <0.020 0.13 <0.018 <0.018
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APPENDIX B.
Summary of Background Events 

GRAND HAVEN BLP
Grand Haven, Michigan

Page 3 of 11

3/13/2017 4/5/2017 4/24/2017 5/15/2017 6/5/2017 6/26/2017 7/17/2017 8/7/2017 8/27/2018 9/26/2018 10/22/2018 3/27/2019 9/27/2019 3/27/2020 6/17/2020 9/25/2020 11/20/2020 1/25/2021 4/23/2021 7/30/2021 10/25/2021

Detection Monitoring (Shaded exceeds prediction limit and is considered an SSI)

BORON, TOTAL mg/L 110 110 110 110 130 120 130 160 150 270 130 88 130 66 110 140 130 110 65 93 100

CALCIUM, TOTAL mg/L 190 170 200 190 190 180 180 190 200 340 190 210 200 210 210 190 220 190 220 230 190

CHLORIDE, TOTAL mg/L 140 150 130 140 150 160 150 160 150 150 150 130 150 140 140 140 150 140 140 140 140

FLUORIDE, TOTAL mg/L 10 12 11 14 12 14 14 12 14 15 14 8.4 13 8.2 12 11 11 9.4 8 9 9.4

IRON, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT 21 18 23 21 21 20 21 6.7 24 22

pH S.U. 8.09 8.21 6.90 7.22 7.31 7.72 7.35 7.80 7.24 7.32 7.87 7.52 7.91 7.28 8.42 7.08 6.94 6.91 6.94 7.38 6.48

SULFATE, TOTAL mg/L 13 J 12 <20 <20 <5 <10 <20 <10 0.77 0.96 J 1.4 0.95 J <3.0 <3 3.3 2.2 J 1 J 1.9 1.5 J 0.81 J < 0.41

TOTAL DISSOLVED SOLIDS mg/L 2,100 1,900 2,000 1,900 2,300 2,000 2,100 2,400 2,700 2,500 2,200 1,700 2,100 1,400 2,100 2,100 2,000 1,600 1,700 1,800 2,000

Assessment Monitoring

ANTIMONY, TOTAL mg/L 0.00042 J <0.0020 0.00060 J <0.020 0.00068 J <0.002 <0.002 <0.020 0.00033 0.00033 <0.00009 0.00011 J 0.0005 <0.0003 <0.0003 <0.0003 <0.0015 <0.00030 <0.00030 <0.00030 <0.00030

ARSENIC, TOTAL mg/L 0.0079 0.0056 0.0059 <0.050 0.007 0.0067 0.0061 0.010 J 0.009 0.013 0.0097 0.0064 0.0085 0.011 0.0081 0.0088 0.008 0.0089 0.0051 0.015 0.012

BARIUM, TOTAL mg/L 0.48  B 0.45  B 0.47 0.44 0.47 0.45 0.44 0.48 0.43 0.48 0.51 0.41 0.45 0.46 0.47 0.53 0.49 0.47 0.36 0.48 0.50

BERYLLIUM, TOTAL mg/L <0.0010 <0.0010 <0.0010 <0.010 0.00077 J <0.0010 <0.0010 <0.010 < 0.0010 0.0015 <0.00006 <0.0010 0.000061 J <0.001 <0.001 <0.001 <0.001 <0.0020 <0.0020 <0.0010 <0.0010

CADMIUM, TOTAL mg/L <0.0010 <0.0010 <0.0010 <0.010 0.00025 J <0.0010 0.00021 J <0.010 0.000082 0.00014 0.00012 0.000047 0.0011 < 0.001 < 0.0006 < 0.0006 <0.003 <0.0010 <0.0010 <0.00060 <0.00060

CHROMIUM, TOTAL mg/L 0.046 0.037  B 0.043 0.048 0.06 0.053 0.053 0.073 0.047 0.076 0.053 0.02 0.054 0.011 0.029 B 0.052 0.037 0.27 0.0086 0.025 0.040

COBALT, TOTAL mg/L 0.0092 0.0067 0.0074 0.0084 J 0.0087 0.0072 0.0068 0.0092 J 0.0086 0.0086 0.0066 0.0034 0.0075 0.0027 0.0046 0.0076 0.007 J 0.0052 0.003 0.0041 0.0055

COPPER, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT 0.0012 0.0033 <0.005 <0.0043 <0.0043 <0.022 <0.0050 <0.0040 <0.0018 0.0022 J

LEAD, TOTAL mg/L 0.0038 0.0027  B 0.0026 0.01 0.0057 0.0042 0.0034 0.0084 J 0.0049 0.0052 0.0036 0.00045 0.0026 < 0.002 0.0016 J 0.0022 <0.0025 0.0013 <0.0020 0.00067 J 0.0018 J

LITHIUM, TOTAL mg/L 1.6  B 1.5 1.6  B 1.3 1.7 1.6 1.2 1.5 1.4 1.4 1.6 1.2 1.4 0.98 1 1.2 1.8 1.4 1 1.1 1.2

MERCURY, TOTAL mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.002 0.00010 J < 0.000041 <0.000041 <0.0002 <0.0002 < 0.0002 <0.00016 0.0000031 0.0000038 0.0000034 0.00000066 0.00000092 0.0000028

MOLYBDENUM, TOTAL mg/L 0.017 0.014 0.012 <0.10 0.0069 J 0.0074 J 0.0051 J <0.10 0.0053 0.0076 0.012 0.0076 0.007 0.0047 0.0065 B 0.0062 0.0062 0.0054 0.0052 0.0045 0.0045

NICKEL, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT 0.017 0.028 B 0.012 0.02 0.029 0.022 J 0.017 0.016 0.015 0.017

RADIUM (226 + 228) pCi/L 1.34 0.43 1.02 1.56 1.89 1.85 2.27 3.01 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.76 1.72 1.26 2.38 1.45 J 2.27 2.27

SELENIUM, TOTAL mg/L 0.0025 J 0.0017 J 0.0022 J <0.050 0.0027 J 0.0023 J 0.0028 J 0.014 J 0.0028 0.0038 0.0021 0.0012 0.0024 <0.0009 0.0019 J 0.0026 <0.0045 0.0018 <0.0020 0.0013 J 0.0017 J

SILVER, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT <0.000040 0.000036 J < 0.0003 < 0.0003 < 0.0003 <0.0015 <0.0010 <0.0010 <0.00030 <0.00030

THALLIUM, TOTAL mg/L <0.0010 <0.0010 <0.0010 <0.010 <0.0010 <0.0010 <0.0010 <0.010 < 0.000029 < 0.000029 <0.000029 <0.000087 <0.000087 < 0.0003 <0.0003 <0.0003 <0.0015 <0.0010 <0.0010 <0.00030 <0.00030

VANADIUM, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT 0.0013 0.0059 0.00093 0.003 0.0062 0.0045 0.0027 <0.00080 0.0026 0.0039

ZINC, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT <2.0 0.0099 J < 0.02 < 0.018 < 0.018 < 0.018 <0.020 <0.020 <0.018 <0.018

NOTES:
1. mg/L - Milligrams per Liter
2. pCi/L - picocuries per Liter
3. NA - Not available, constituent does not have criteria available
4. NT - Not Tested

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. 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.

Units

Sample Date:

Analyte

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 that the PQL with a J.
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Summary of Background Events 

GRAND HAVEN BLP
Grand Haven, Michigan
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3/13/2017 4/5/2017 4/24/2017 5/15/2017 6/5/2017 6/26/2017 7/17/2017 8/7/2017 8/27/2018 9/26/2018 10/22/2018 3/27/2019 9/30/2019 3/27/2020 6/17/2020 9/25/2020 11/20/2020 1/25/2021 4/23/2021 7/30/2021 10/25/2021

Detection Monitoring (Shaded exceeds prediction limit and is considered an SSI)

BORON, TOTAL mg/L 5 4.9 5.6 6.4 5.9 4.8 4.9 4.7 4.9 5.3 4.9 7.7 3.3 4.9 4.5 4.6 6 4.7 4.3 4.8 4.4

CALCIUM, TOTAL mg/L 660 620 600 620 590 540 590 520 530 560 550 560 500 590 590 550 900 650 680 570 490

CHLORIDE, TOTAL mg/L 570 620 450 480 450 370 400 370 340 340 660 430 360 340 360 380 480 290 380 380 330

FLUORIDE, TOTAL mg/L 0.74 J 0.97 1.3 1.9 1.7 1.6 1.2 1.2 1.1 0.88 0.84 2.5 0.61 1.4 1.2 1 1.4 1.8 1.3 1 0.89

IRON, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT 20 8.1 19 11 2.9 8.2 28 0.71 4.8 4.5

pH S.U. 7.91 7.14 6.27 6.92 7.07 7.70 7.44 7.61 7.02 7.01 7.19 7.81 7.74 7.03 7.99 6.92 6.8 6.76 6.91 7.39 6.91

SULFATE, TOTAL mg/L 1,300 1,200 1,200 1,500 990 580 820 600 450 520 990 280 49 890 720 220 1,200 1,400 570 85 23

TOTAL DISSOLVED SOLIDS mg/L 4,000 3,600 3,900 4,100 3,600 3,000 3,100 2,700 3,000 3,100 2,900 2,800 2,900 3,200 3,400 1,400 3,900 3,400 2,900 2,600 2,500

Assessment Monitoring

ANTIMONY, TOTAL mg/L <0.0020 <0.0020 0.00041 J <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.00012 J < 0.00009 <0.00009 < 0.00030 <0.00030 <0.0003 <0.0003 <0.0003 <0.0015 <0.0015 <0.0015 <0.00030 <0.00030

ARSENIC, TOTAL mg/L 0.0024 J 0.0021 J 0.0017 J 0.0020 J 0.0027 J 0.0029 J 0.0025 J 0.0021 J 0.0017 0.0016 0.0013 0.0019 0.0018 0.0018 0.0017 0.0019 <0.0025 0.0015 <0.0050 0.0017 0.0012

BARIUM, TOTAL mg/L 0.31  B 0.36  B 0.25 0.21 0.31 0.37 0.41 0.4 0.4 0.4 0.44 0.51 0.51 0.31 0.44 0.53 0.5 0.23 0.21 0.48 0.47

BERYLLIUM, TOTAL mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 < 0.000060 0.00031 J <0.00006 <0.0010 <0.0010 <0.001 <0.001 <0.001 <0.001 <0.0020 <0.0020 <0.0010 <0.0010

CADMIUM, TOTAL mg/L <0.0010 <0.0010 <0.0010 0.00033 J <0.0010 <0.0010 <0.0010 <0.0010 0.000024 J < 0.000017 <0.000017 <0.000040 <0.000040 < 0.001 < 0.00060 < 0.00060 <0.003 <0.0050 <0.0050 <0.00060 <0.00060

CHROMIUM, TOTAL mg/L 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 0.0013 0.00085 0.0014 0.002 0.0023 0.0028 0.0031  B 0.0041 0.0037 J 0.0028 0.0017 0.0044 0.0041

COBALT, TOTAL mg/L 0.00097 J 0.00097 J 0.00080 J 0.00099 J 0.0016 0.0013 0.00079 J 0.00081 J 0.00084 J 0.0007 J 0.00072 J 0.00067 J 0.00098 J 0.00062 J 0.00067 J 0.0008 J <0.0025 <0.0016 <0.0016 0.00086 J 0.0014 J

COPPER, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT 0.00045 J 0.00078 J <0.005 <0.0043 <0.0043 <0.022 <0.0050 <0.0040 <0.0018 < 0.0018

LEAD, TOTAL mg/L 0.00038 J 0.00045 J B 0.00026 J 0.00079 J < 0.0010 < 0.0010 < 0.0010 < 0.0010 0.000094 J < 0.00004 0.00019 J 0.00012 J 0.000089 J <0.002 <0.0005 <0.0005 <0.0025 <0.010 <0.010 <0.00050 < 0.00050

LITHIUM, TOTAL mg/L 0.079  B 0.064 0.081  B 0.097 0.076 0.066 0.057 0.054 0.064 0.069 0.026 0.025 <0.010 0.076 0.054 0.044 0.11 0.061 0.07 0.05 0.053

MERCURY, TOTAL mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.00011 J < 0.000041 <0.000041 <0.0002 <0.00020 <0.00020 <0.00016 0.0000008 0.00000099 0.0000014 0.00000055 0.00000064 0.00000079

MOLYBDENUM, TOTAL mg/L 0.0070 J 0.0049 J 0.0076 J 0.0099 J 0.0065 J 0.0034 J 0.0015 J <0.010 <0.000093 <0.000093 <0.000093 <0.0010 <0.0010 <0.001 0.00013 JB 0.00012 J <0.00046 <0.0020 <0.0020 <0.000093 0.00012 J

NICKEL, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT 0.002 0.003 B 0.007 0.0025 J 0.0027 J <0.011 <0.0050 0.0023 J 0.0016 J 0.0027 J

RADIUM (226 + 228) pCi/L 0.731 0.392 0.190 U 0.666 0.502 0.874 1.38 1.96 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.04 J 1.38 1.51 2.62 1.68 2.11 3.72 1.01

SELENIUM, TOTAL mg/L 0.0012 J 0.0012 J 0.0013 J 0.0016 J 0.0012 J <0.0050 0.00094 J 0.0015 J <0.00028 <0.00028 <0.00028 <0.00087 <0.00087 <0.0009 <0.0009 <0.0009 <0.0045 <0.0020 <0.010 <0.00090 < 0.00090

SILVER, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT <0.000040 0.000026 J < 0.0003 < 0.0003 < 0.0003 <0.0015 <0.0050 <0.0050 <0.00030 <0.00030

THALLIUM, TOTAL mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 < 0.000029 < 0.000029 <0.000029 <0.000087 <0.000087 < 0.0003 < 0.0003 < 0.0003 <0.0015 <0.0050 <0.0050 <0.00030 <0.00030

VANADIUM, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT 0.00081 0.002 0.00068 J 0.0012 0.0026 <0.0025 0.00074 0.00054 J 0.0019 0.0014

ZINC, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT <2 0.00081 J <0.02 <0.018 <0.018 <0.018 <0.020 <0.020 <0.018 <0.018

NOTES:
1. mg/L - Milligrams per Liter
2. pCi/L - picocuries per Liter
3. NA - Not available, constituent does not have criteria available
4. NT - Not Tested

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. 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.

UnitsAnalyte

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 that the PQL with a J.

Sample Date:
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3/13/2017 4/5/2017 4/24/2017 5/15/2017 6/5/2017 6/26/2017 7/17/2017 8/7/2017 8/27/2018 9/26/2018 10/22/2018 3/27/2019 9/30/2019 3/27/2020 6/17/2020 9/25/2020 11/20/2020 1/25/2021 4/23/2021 7/30/2021 10/25/2021

Detection Monitoring (Shaded exceeds prediction limit and is considered an SSI)

BORON, TOTAL mg/L 3.2 3.4 3.8 3.6 3.9 3.6 3.7 4 3.6 4.4 4.1 5.8 3.7 3.1 3.2 3.6 3.6 3.2 3.3 3.7 3.7

CALCIUM, TOTAL mg/L 480 470 500 450 450 460 510 470 430 490 440 420 440 390 410 420 440 380 380 450 370

CHLORIDE, TOTAL mg/L 360 390 350 370 360 360 340 280 260 270 280 310 250 220 210 210 220 210 220 190 170

FLUORIDE, TOTAL mg/L 0.84 1.3 1 1.2 1.4 1.2 1.3 1.3 1.1 1.2 1.3 1 1.2 1.5 1.3 1.2 1.2 1.2 1.1 1.3 1.3

IRON, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT 8.7 J 7.4 10 7.2 8.3 6.6 8.3 6.9 6.3 5.2

pH S.U. 8.34 8.10 6.37 7.20 7.36 7.76 7.51 7.72 7.11 7.13 7.35 7.9 7.69 7.46 7.92 7.11 7.17 7.17 7.18 7.43 6.74

SULFATE, TOTAL mg/L 890 940 830 940 880 920 940 740 550 770 600 610 700 680 700 650 690 570 530 540 450

TOTAL DISSOLVED SOLIDS mg/L 2,200 2,400 2,500 2,100 2,400 3,100 2,600 2,000 2,300 2,400 2,200 1,900 2,000 1,500 1,900 2,000 2,000 2,200 1,800 320 1,900

Assessment Monitoring

ANTIMONY, TOTAL mg/L < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.000090 < 0.00009 <0.000091 < 0.00030 <0.00030 <0.0003 <0.0003 <0.0003 <0.0015 <0.00030 <0.00030 <0.00030 <0.00030

ARSENIC, TOTAL mg/L 0.0013 J 0.0013 J 0.0012 J 0.0015 J 0.0019 J 0.0020 J 0.0020 J 0.0018 J 0.0016 0.0012 0.0012 0.0013 0.0013 0.0013 0.0013 0.0011 <0.0025 0.0014 0.0012 0.0014 0.0019

BARIUM, TOTAL mg/L 0.13  B 0.13  B 0.14 0.14 0.16 0.18 0.17 0.19 0.17 0.15 0.16 0.095 0.14 0.1 0.11 0.13 0.13 0.096 0.086 0.11 0.12

BERYLLIUM, TOTAL mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 < 0.0010 0.0005 J <0.00006 <0.0010 <0.0010 <0.001 <0.001 <0.001 <0.001 <0.0020 <0.0020 <0.0010 <0.0010

CADMIUM, TOTAL mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 < 0.000040 < 0.000017 0.000037 J 0.000035 J <0.000040 < 0.001 < 0.00060 < 0.0006 <0.003 <0.0010 <0.0010 <0.00060 <0.00060

CHROMIUM, TOTAL mg/L 0.0019 J 0.0018 J B 0.0021 0.0021 0.0021 0.0017 J 0.0019 J 0.0016 J 0.0013 0.0017 0.0021 0.0019 0.0026 0.0019 0.0018 B 0.0023 <0.0035 0.0019 0.0019 0.0028 0.0033

COBALT, TOTAL mg/L 0.00033 J 0.00033 J 0.00039 J 0.00031 J 0.00040 J 0.00058 J 0.00048 J 0.00045 J 0.00049 J 0.0003 J 0.00032 J 0.00022 J 0.00032 J <0.0016 < 0.0005 < 0.0005 <0.0025 <0.0016 <0.0016 0.00069 J 0.00079 J

COPPER, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT 0.0015 0.00085 <0.005 <0.0043 <0.0043 <0.022 <0.0050 0.0020 J <0.0018 < 0.0018

LEAD, TOTAL mg/L 0.00028 J 0.00032 J B 0.00019 J 0.00051 J < 0.0010 < 0.0010 < 0.0010 < 0.0010 0.00014 J 0.00033 J 0.0004 0.00037 J 0.00030 J <0.002 <0.0005 <0.0005 <0.0025 <0.0020 <0.0020 <0.00050 < 0.00050

LITHIUM, TOTAL mg/L 0.053  B 0.047 0.058  B 0.051 0.049 0.051 0.048 0.046 0.056 0.073 0.026 0.036 <0.010 0.056 0.052 0.052 0.076 0.032 0.06 0.065 0.061

MERCURY, TOTAL mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.00010 J < 0.000041 < 0.000041 <0.0002 <0.0002 <0.00020 <0.00016 <0.00000016 <0.00000016 0.00000063 <0.00000050 <0.00000016 <0.00000016

MOLYBDENUM, TOTAL mg/L 0.0014 J 0.0015 J 0.0017 J 0.0015 J 0.0012 J 0.0032 J 0.0016 J <0.010 <0.000093 0.0011 0.0012 <0.0010 0.0017 <0.001 0.001 B 0.00051 0.0015 J 0.0011 0.00085 0.0018 0.0015

NICKEL, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT 0.02 0.017 B 0.017 0.016 0.018 0.015 J 0.017 0.018 0.014 0.011

RADIUM (226 + 228) pCi/L 1.05 0.515 0.413 0.252 U 0.342 0.671 0.879 1.99 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.37 1.0 U 0.97 0.70 J 0.74 J 1.87

SELENIUM, TOTAL mg/L 0.00063 J < 0.0050 0.00065 J < 0.0050 < 0.0050 <0.0050 <0.0050 0.0013 J <0.00028 <0.00028 <0.00028 <0.00087 <0.00087 <0.0009 <0.0009 <0.0009 <0.0045 <0.0020 <0.0020 <0.00090 < 0.00090

SILVER, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT 0.000015 J 0.000014 J < 0.0003 < 0.0003 < 0.0003 <0.0015 <0.0010 <0.0010 <0.00030 <0.00030

THALLIUM, TOTAL mg/L <0.0010 <0.0010 <0.0010 0.00039 J <0.0010 <0.0010 <0.0010 <0.0010 < 0.000029 < 0.000029 <0.000029 <0.000087 <0.000087 < 0.0003 < 0.0003 < 0.0003 <0.0015 <0.0010 <0.0010 <0.00030 <0.00030

VANADIUM, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT 0.00057 J 0.00088 0.00056 J 0.00053 J 0.00083 <0.0025 0.00064 0.00055 J 0.0012 0.0010

ZINC, TOTAL mg/L NT NT NT NT NT NT NT NT NT NT NT <2 0.0030 J <0.02 <0.018 <0.018 <0.018 <0.020 <0.020 <0.018 <0.018

NOTES:
1. mg/L - Milligrams per Liter
2. pCi/L - picocuries per Liter
3. NA - Not available, constituent does not have criteria available
4. NT - Not Tested

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. 

Sample Date:

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 that the PQL with a J.

7. 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.

Analyte Units MW-4
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6/27/2018 7/30/2018 8/27/2018 9/27/2018 10/22/2018 11/12/2018 11/28/2018 12/7/2018 3/27/2019 9/27/2019 3/27/2020 6/17/2020 9/25/2020 11/20/2020 1/25/2021 4/23/2021 7/30/2021 10/25/2021

Detection Monitoring (Shaded exceeds prediction limit and is considered an SSI)

BORON, TOTAL mg/L 2.5 14 2.6 3.7 4.6 4.2 5 4.2 4.1 2.8 2.9 2.7 3.2 2.9 2.7 2.3 2.9 3.0

CALCIUM, TOTAL mg/L 210 130 190 310 510 460 540 530 630 240 620 610 490 560 560 560 510 340

CHLORIDE, TOTAL mg/L 24 20 19 25 23 17 24 17 10 13 8.1 12 14 21 22 28 24 22

FLUORIDE, TOTAL mg/L 1.8 2.6 1.7 2.3 2.8 1.8 2.3 2.1 2.7 2.4 3.1 4.2 3.1 4.4 3.7 3.9 3.9 3.3

IRON, TOTAL mg/L NT NT NT NT NT NT NT NT 32 1.5 41 31 17 34 37 24 12 2.5

pH S.U. 8.2 7.66 7.30 7.31 7.46 7.54 7.62 7.90 7.97 7.29 7.99 8.41 6.86 6.85 6.87 6.76 6.96 7.43

SULFATE, TOTAL mg/L 45 83 29 260 950 1,000 1,100 980 1,300 100 1,200 1,200 760 950 1,000 540 690 320

TOTAL DISSOLVED SOLIDS mg/L 780 820 810 1,200 2,200 2,100 2,400 2,100 2,600 870 2,400 2,200 1,800 2,000 2,400 2000 1,700 1,300

Assessment Monitoring

ANTIMONY, TOTAL mg/L < 0.00009 0.00011 J 0.00010 J < 0.00009 < 0.00009 < 0.00009 < 0.00009 < 0.00009 < 0.00030 < 0.00030 <0.0003 <0.0003 <0.0003 <0.0015 <0.00030 <0.0015 <0.00030 <0.00021

ARSENIC, TOTAL mg/L 0.0086 0.0036 0.0014 0.21 0.28 0.21 0.16 0.16 0.098 0.076 0.097 0.2 0.089 0.15 0.098 0.076 0.052 0.04

BARIUM, TOTAL mg/L 0.3 0.42 0.28 0.45 0.35 0.3 0.16 0.23 0.082 0.14 0.067 0.07 0.11 0.086 0.06 0.054 0.077 0.087

BERYLLIUM, TOTAL mg/L < 0.00006 < 0.00006 < 0.000060 < 0.000060 < 0.000060 < 0.000060 < 0.000060 < 0.000060 < 0.0010 < 0.0010 <0.001 <0.001 <0.001 <0.001 <0.0020 <0.0020 <0.0010 <0.00070

CADMIUM, TOTAL mg/L < 0.000017 0.000035 J < 0.000017 < 0.000017 0.000028 J <0.000017 0.000032 J <0.000017 0.000018 J <0.000040 < 0.001 < 0.00060 < 0.00060 <0.003 <0.0010 <0.0010 <0.00060 < 0.00042

CHROMIUM, TOTAL mg/L 0.00063 J 0.0008 < 0.00034 < 0.00034 0.00072 J < 0.00034 < 0.00034 < 0.00034 < 0.0008 <0.00080 < 0.00090 <0.00070 <0.00070 <0.0035 <0.00090 <0.00090 <0.00070 0.0017

COBALT, TOTAL mg/L 0.0002 J 0.00096 J 0.000089 J 0.00017 J 0.0025 0.003 0.0043 0.0041 0.006 0.00015 J 0.0064 0.004 <0.0005 <0.0025 0.0023 0.0014 J <0.00050 0.00069 J

COPPER, TOTAL mg/L NT NT NT NT NT NT NT NT 0.0027 0.00028 J <0.005 <0.0043 <0.0043 <0.022 <0.0050 <0.0040 <0.0018 < 0.0013

LEAD, TOTAL mg/L 0.00029 J 0.001 0.00028 J 0.00058 0.0052 0.028 0.00011 J <0.00004 0.00075 0.00029 J <0.002 <0.00004 <0.0005 <0.0025 <0.0020 <0.010 <0.00050 < 0.00035

LITHIUM, TOTAL mg/L 0.049 0.0016 J 0.051 0.099 0.0096 0.14 0.16 0.13 0.11 <0.010 0.17 0.075 0.11 0.17 0.095 0.12 0.11 0.089

MERCURY, TOTAL mg/L <0.000041 0.00017 0.00011 J <0.000041 <0.000041 <0.000041 <0.000041 <0.000041 <0.0002 <0.0002 <0.00020 <0.00016 <0.00000016 <0.00000016 <0.00000050 <0.00000050 <0.00000016 <0.00000016

MOLYBDENUM, TOTAL mg/L < 0.000093 0.0044 < 0.000093 0.015 0.017 0.013 0.014 0.011 0.011 0.0029 0.0064 0.027 B 0.0035 0.011 0.0083 0.0068 0.00063 0.0023

NICKEL, TOTAL mg/L NT NT NT NT NT NT NT NT 0.0063 0.00054 JB 0.0039 J 0.0026 J <0.0022 <0.011 <0.0050 0.0023 J <0.0022 0.0015 J

RADIUM (226 + 228) pCi/L 1.0 U 1.0 U 1.39 1.0 U 1.0 U 1.0 U 0.536 U 0.344 U 1.0 U 1.1 1.0 U 1.0 U 2.03 0.75 <0.61 0.89 J 1.3 0.34 J

SELENIUM, TOTAL mg/L < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 <0.00087 <0.00087 <0.0009 <0.0009 <0.0009 <0.0045 <0.0020 <0.0020 <0.00090 < 0.00063

SILVER, TOTAL mg/L NT NT NT NT NT NT NT NT <0.000040 0.000016 J < 0.0003 < 0.0003 < 0.0003 <0.0015 <0.0010 <0.0010 <0.00030 <0.00021

THALLIUM, TOTAL mg/L < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000029 <0.000087 <0.000087 < 0.0003 < 0.0003 < 0.0003 <0.0015 <0.0010 <0.0010 <0.00030 <0.00021

VANADIUM, TOTAL mg/L NT NT NT NT NT NT NT NT 0.003 0.0013 0.00089 <0.0005 0.0008 <0.0025 <0.00080 <0.00080 0.00070 J 0.00089

ZINC, TOTAL mg/L NT NT NT NT NT NT NT NT 0.22 J 0.0025 J <0.02 <0.018 <0.018 <0.018 <0.020 <0.020 <0.018 <0.012

NOTES:
1. mg/L - Milligrams per Liter
2. pCi/L - picocuries per Liter
3. NA - Not available, constituent does not have criteria available
4. NT - Not Tested

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. 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.

Analyte

Sample Date:

Units

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 that the PQL with a J.
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APPENDIX B.
Summary of Background Events 

GRAND HAVEN BLP
Grand Haven, Michigan

Page 7 of 11

6/27/2018 7/30/2018 8/27/2018 9/26/2018 10/22/2018 11/12/2018 11/28/2018 12/7/2018 3/27/2019 9/27/2019 3/27/2020 6/17/2020 9/25/2020 11/20/2020 1/25/2021 4/23/2021 7/30/2021 10/25/2021

Detection Monitoring (Shaded exceeds prediction limit and is considered an SSI)

BORON, TOTAL mg/L 13 0.21 14 14 12 11 11 11 9.7 15 8.5 9.2 17 10 11 8.6 11 13

CALCIUM, TOTAL mg/L 250 1.3 190 220 250 220 250 260 270 210 250 260 220 210 170 230 210 200

CHLORIDE, TOTAL mg/L 310 310 260 290 300 280 300 280 250 210 140 130 160 150 160 150 210 200

FLUORIDE, TOTAL mg/L 1.7 1.7 1.8 1.8 1.7 1.4 1.3 1.3 1.4 1.7 1.5 1.4 1.9 1.7 1.6 1.2 1.6 1.6

IRON, TOTAL mg/L NT NT NT NT NT NT NT NT 13 11 18 14 11 20 17 18 7.2 13

pH S.U. 8.41 7.89 7.46 7.42 7.50 7.89 7.10 7.16 7.78 7.16 7.61 8.13 7.23 7.2 7.24 7.17 7.49 7.6

SULFATE, TOTAL mg/L 110 1,500 19 44 97 70 130 90 160 <3.0 25 5.1 1.6 J 11 14 5.7 14 1.3 J

TOTAL DISSOLVED SOLIDS mg/L 1,600 820 1,500 1,600 1,600 1,500 1,600 1,600 1,600 1,400 1,200 1,200 1,200 1,100 1,000 1200 1,400 1,300

Assessment Monitoring

ANTIMONY, TOTAL mg/L 0.00012 J 0.00022 J 0.00014 J 0.00033 <0.00009 <0.00009 0.00037 <0.00009 <0.00030 0.00010 J <0.0003 <0.0003 <0.0003 <0.0003 <0.00030 <0.00030 <0.00030 <0.00021

ARSENIC, TOTAL mg/L 0.0011 0.00029 J 0.0016 0.0013 0.0011 0.0023 0.0014 0.0014 0.00097 J 0.00098 J 0.00074 J 0.0016 0.00084 J 0.0017 0.00092 0.00083 J 0.001 0.0017

BARIUM, TOTAL mg/L 0.56 0.0054 0.89 1.1 1 1.1 1 1.1 0.82 1.1 1.3 1.4 1.2 1.6 1.4 1.3 1.3 1.6

BERYLLIUM, TOTAL mg/L < 0.00006 < 0.00006 < 0.000060 0.00021 J < 0.000060 < 0.000060 < 0.000060 < 0.000060 < 0.0010 <0.0010 <0.001 <0.001 <0.001 <0.001 <0.0020 <0.0020 <0.0010 <0.00070

CADMIUM, TOTAL mg/L 0.000089 < 0.000017 0.000034 J < 0.000017 0.000057 0.000021 J 0.000017 J 0.000063 0.000077 <0.000040 < 0.001 < 0.00060 < 0.00060 < 0.00060 <0.0010 <0.0010 <0.00060 0.00053 J

CHROMIUM, TOTAL mg/L 0.0017 0.00089 0.0017 0.0012 0.0014 0.0013 0.0012 0.0017 0.0016 0.0038 0.0012 0.0016 B 0.0046 0.00099 0.0014 0.00089 J 0.0017 0.0029

COBALT, TOTAL mg/L 0.00062 J 0.00089 J 0.00050 J 0.0004 J 0.00036 J 0.00035 J 0.00031 J 0.00099 J 0.00058 J 0.00055 J <0.0016 <0.0005 0.00059 J <0.0005 <0.0016 <0.0016 <0.00050 0.00082 J

COPPER, TOTAL mg/L NT NT NT NT NT NT NT NT 0.0034 0.0012 <0.005 <0.0043 <0.0043 <0.0043 0.0051 <0.0040 <0.0018 < 0.0013

LEAD, TOTAL mg/L 0.0036 0.0016 0.0023 0.00056 0.0023 0.0018 0.00052 0.0033 J 0.00071 0.0031 <0.002 <0.0005 0.0032 <0.001 0.0016 0.0021 <0.00050 0.0014

LITHIUM, TOTAL mg/L 0.24 < 0.00095 0.23 0.21 0.18 0.19 0.18 0.18 0.17 0.2 0.17 0.16 0.33 0.23 0.18 0.16 0.19 0.23

MERCURY, TOTAL mg/L <0.000041 0.00012 0.00013 <0.000041 <0.000041 <0.000041 <0.000041 <0.000041 <0.0002 <0.0002 <0.00020 <0.00016 0.000025 0.0000033 0.000033 0.000006 0.00000073 0.00000094

MOLYBDENUM, TOTAL mg/L < 0.000093 0.0016 0.0018 0.0015 0.0014 0.001 0.0011 0.0011 < 0.0010 <0.0010 <0.001 0.00023 JB 0.00023 J 0.00071 0.00061 0.00045 0.00059 0.00076

NICKEL, TOTAL mg/L NT NT NT NT NT NT NT NT 0.0019 0.0024 B <0.005 <0.0022 <0.0022 <0.0022 <0.0050 <0.0050 <0.0022 0.0022 J

RADIUM (226 + 228) pCi/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.86 U 0.931 U 0.71 U 0.87 J 1.0 U 3.44 2.34 2.22 1.95 1.5 2.45 1.5 0.06 J

SELENIUM, TOTAL mg/L < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00087 < 0.00087 <0.0009 <0.0009 <0.0009 <0.0009 <0.0020 <0.0020 <0.00090 < 0.00063

SILVER, TOTAL mg/L NT NT NT NT NT NT NT NT <0.000040 0.000024 J < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.0010 <0.0010 <0.00030 <0.00021

THALLIUM, TOTAL mg/L < 0.00028 < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000029 0.000064 J <0.000087 < 0.0003 < 0.0003 < 0.0003 <0.0006 <0.0010 <0.0010 <0.00030 0.00030 J

VANADIUM, TOTAL mg/L NT NT NT NT NT NT NT NT 0.00029 J 0.00066 J <0.0008 <0.0005 0.00076 J <0.0005 <0.00080 <0.00080 <0.00050 0.00083

ZINC, TOTAL mg/L NT NT NT NT NT NT NT NT <2.0 0.011 J <0.02 <0.018 <0.018 <0.018 <0.020 <0.020 <0.018 <0.012

NOTES:
1. mg/L - Milligrams per Liter
2. pCi/L - picocuries per Liter
3. NA - Not available, constituent does not have criteria available
4. NT - Not Tested

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. 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.

Analyte

Sample Date:

Units

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 that the PQL with a J.
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APPENDIX B.
Summary of Background Events 

GRAND HAVEN BLP
Grand Haven, Michigan

Page 8 of 11

6/27/2018 7/30/2018 8/27/2018 9/26/2018 10/22/2018 11/12/2018 11/28/2018 12/7/2018 3/27/2019 9/27/2019 3/27/2020 6/17/2020 9/25/2020 11/20/2020 1/25/2021 4/23/2021 7/30/2021 10/25/2021

Detection Monitoring (Shaded exceeds prediction limit and is considered an SSI)

BORON, TOTAL mg/L 16 2.4 9 15 13 14 14 14 9.2 11 12 15 15 15 16 13 15 15

CALCIUM, TOTAL mg/L 150 200 150 150 140 130 140 150 140 140 140 140 130 150 140 140 150 130

CHLORIDE, TOTAL mg/L 15 15 13 15 15 14 15 15 14 14 13 14 13 15 14 13 13 14

FLUORIDE, TOTAL mg/L 0.1 0.1 0.11 0.14 0.16 0.066 J < 0.055 < 0.055 0.092 J 0.14 < 0.1 0.2 0.18 0.1 0.13 0.084 J 0.082 J 0.094 J

IRON, TOTAL mg/L NT NT NT NT NT NT NT NT 19 21 20 19 19 16 14 15 17 16

pH S.U. 7.65 7.30 6.99 7.14 7.31 7.21 7.51 7.34 8.05 7.57 7.54 8.22 6.77 6.77 6.72 6.47 6.66 7.01

SULFATE, TOTAL mg/L 68 52 24 57 57 50 61 51 14 26 11 32 23 28 26 15 26 30

TOTAL DISSOLVED SOLIDS mg/L 690 700 750 690 740 800 720 680 610 690 610 650 540 610 480 660 740 630

Assessment Monitoring

ANTIMONY, TOTAL mg/L < 0.00009 0.0016 0.00017 J < 0.00009 < 0.00009 < 0.00009 0.00013 J < 0.00009 < 0.00030 <0.00030 <0.0003 <0.0003 <0.0003 <0.0003 <0.00030 <0.00030 <0.00030 <0.00030

ARSENIC, TOTAL mg/L 0.0019 0.029 0.0048 0.0009 J 0.001 0.0009 J 0.0028 0.0004 J 0.00082 J 0.00085 J < 0.00050 < 0.00050 < 0.00050 < 0.00050 0.0006 <0.0010 <0.00050 <0.0005

BARIUM, TOTAL mg/L 0.47 0.3 0.36 0.42 0.41 0.43 0.44 0.45 0.28 0.35 0.31 0.33 0.37 0.36 0.31 0.27 0.32 0.36

BERYLLIUM, TOTAL mg/L < 0.00006 < 0.00006 < 0.000060 0.00016 J < 0.000060 < 0.000060 < 0.000060 < 0.000060 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 <0.0020 <0.0020 <0.0010 <0.0010

CADMIUM, TOTAL mg/L 0.000047 < 0.000017 0.000023 J < 0.000017 < 0.000017 < 0.000017 < 0.000017 < 0.000017 < 0.00030 <0.000040 < 0.0010 < 0.00060 < 0.00060 < 0.00060 <0.0010 <0.0010 <0.00060 <0.00060

CHROMIUM, TOTAL mg/L 0.00055 J 0.0028 < 0.00034 < 0.00034 0.00068 J < 0.00034 0.00045 J < 0.00034 0.00037 J <0.00080 < 0.00090 < 0.00070 < 0.00070 < 0.00070 <0.00090 <0.00090 <0.00070 0.0010

COBALT, TOTAL mg/L 0.00079 J 0.0006   J 0.00099 J 0.0007 J 0.00075 J 0.0007 J 0.0007 J 0.00076 J 0.00088 J 0.00091 J 0.0009 J 0.00067 J 0.00084 J 0.00068 J 0.00069 0.00079 J 0.00074 J 0.00088 J

COPPER, TOTAL mg/L NT NT NT NT NT NT NT NT 0.00059 J 0.00046 J <0.005 <0.0043 <0.0043 <0.0043 <0.0050 <0.0040 <0.0018 < 0.0018

LEAD, TOTAL mg/L 0.00062 0.0029 0.000071 J < 0.00004 0.00026 J < 0.00004 < 0.00004 < 0.00004 0.000074 J 0.000057 J <0.002 <0.0005 <0.0005 <0.0005 <0.0020 <0.0020 <0.00050 < 0.00050

LITHIUM, TOTAL mg/L 0.0052 J 0.059 0.0074 J 0.0055 J <0.00095 0.0034 J 0.0035 J 0.0061 J 0.0094 J <0.010 0.0044 J 0.0039 J 0.00057 J 0.00022 J <0.010 <0.010 <0.0067 < 0.0067

MERCURY, TOTAL mg/L <0.000041 0.00014 0.00012 <0.000041 0.00008 J <0.000041 <0.000041 <0.000041 <0.0002 <0.0002 <0.00020 <0.00016 <0.00000016 <0.00000016 0.00000051 <0.00000050 <0.00000016 <0.00000016

MOLYBDENUM, TOTAL mg/L < 0.000093 0.0054 0.0066 0.0027 0.004 0.0014 0.0019 0.0011 0.0043 <0.0010 <0.001 0.00012 JB 0.00017 J 0.00023 J 0.00016 0.00017 J <0.000093 < 0.000093

NICKEL, TOTAL mg/L NT NT NT NT NT NT NT NT 0.0004 0.00042 JB <0.005 <0.0022 <0.0022 <0.0022 <0.0050 <0.0050 <0.0022 < 0.0022

RADIUM (226 + 228) pCi/L 1.0 U 1.0 U 1.0 U 1.0 U 0.762 U 1.0 U 1.0 U 0.72 U 1.0 U 1.0 U 1.0 U 1.3 2.12 1.65 2.03 1.7 1.76 1.33

SELENIUM, TOTAL mg/L < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00087 <0.00087 <0.0009 <0.0009 <0.0009 <0.0009 <0.0020 <0.0020 <0.00090 < 0.00090

SILVER, TOTAL mg/L NT NT NT NT NT NT NT NT 0.000034 J 0.000022 J < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.0010 <0.0010 <0.00030 <0.00030

THALLIUM, TOTAL mg/L < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000087 <0.000087 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.0010 <0.0010 <0.00030 <0.00030

VANADIUM, TOTAL mg/L NT NT NT NT NT NT NT NT 0.00057 J 0.00076 J 0.0006 J 0.00052 J 0.00078 J 0.00057 J 0.00061 0.00065 J 0.00061 J 0.00067 J

ZINC, TOTAL mg/L NT NT NT NT NT NT NT NT <2.0 0.0023 J <0.02 <0.018 <0.018 0.021 <0.020 <0.020 <0.018 <0.018

NOTES:
1. mg/L - Milligrams per Liter
2. pCi/L - picocuries per Liter
3. NA - Not available, constituent does not have criteria available
4. NT - Not Tested

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. 

UnitsAnalyte

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 that the PQL with a J.

Sample Date:

7. 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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APPENDIX B.
Summary of Background Events 

GRAND HAVEN BLP
Grand Haven, Michigan

Page 9 of 11

6/27/2018 7/30/2018 8/27/2018 9/26/2018 10/22/2018 11/12/2018 11/28/2018 12/7/2018 3/27/2019 9/30/2019 3/27/2020 6/17/2020 9/25/2020 11/20/2020 1/25/2021 4/23/2021 7/30/2021 10/25/2021

Detection Monitoring (Shaded exceeds prediction limit and is considered an SSI)

BORON, TOTAL mg/L 6 6.2 4.4 3 2.1 1.4 1.2 1.3 0.9 1.6 1.1 2 2 1.4 1.2 0.96 1.3 1.4

CALCIUM, TOTAL mg/L 140 150 140 130 120 120 120 120 95 130 130 140 130 160 140 130 140 130

CHLORIDE, TOTAL mg/L 94 110 78 41 23 17 15 14 8.5 18 14 17 35 37 40 40 33 30

FLUORIDE, TOTAL mg/L 0.18 0.12 0.39 0.57 0.57 0.34 0.34 0.36 0.4 0.57 0.34 0.5 0.4 0.54 0.42 0.49 0.38 0.42

IRON, TOTAL mg/L NT NT NT NT NT NT NT NT 15 21 24 23 22 26 31 27 22 29

pH S.U. 8.74 7.69 7.25 7.28 7.57 7.74 7.96 7.61 7.81 7.96 7.4 7.59 7.18 7.07 7.11 7.18 7.16 6.74

SULFATE, TOTAL mg/L 2.2 27 8.2 5.1 4.7 3.4 3.6 3.1 4.7 <3.0 0.63 J 2.1 J 0.95 J 1.8 J 7.9 11 1.8 J 37

TOTAL DISSOLVED SOLIDS mg/L 720 860 800 490 490 410 290 420 180 480 430 550 340 480 420 540 530 630

Assessment Monitoring

ANTIMONY, TOTAL mg/L <0.00009 0.00026 J 0.00012 J < 0.00009 < 0.00009 < 0.00009 0.00012 J < 0.00009 < 0.00030 <0.00030 <0.0003 <0.0003 <0.0003 <0.0003 <0.00030 <0.00030 <0.00030 <0.00030

ARSENIC, TOTAL mg/L 0.0064 0.0041 0.008 0.0047 0.0047 0.004 0.0037 0.0041 0.0028 0.0065 0.0033 0.0096 0.0043 0.0042 0.0044 0.0028 0.0035 0.0067

BARIUM, TOTAL mg/L 0.42 0.38 0.48 0.51 0.62 0.61 0.69 0.62 0.5 0.68 0.8 0.91 0.7 0.84 0.94 0.88 0.83 1.0

BERYLLIUM, TOTAL mg/L <0.00006 < 0.00006 < 0.000060 < 0.00006 < 0.00006 < 0.00006 < 0.00006 < 0.00006 0.000089 J <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.0020 <0.0010 <0.0010

CADMIUM, TOTAL mg/L 0.000051 < 0.000017 0.000031 J < 0.000017 < 0.000017 < 0.000017 < 0.000017 0.000079 < 0.000040 <0.000040 < 0.0010 < 0.00060 < 0.00060 < 0.00060 <0.0010 <0.0010 <0.00060 <0.00060

CHROMIUM, TOTAL mg/L 0.00085 0.00049 J 0.00084 0.00059 J 0.00075 J 0.00065 J 0.00058 J 0.0009 0.00050 J 0.00051 J 0.00083 J 0.0012 B <0.0007 0.0011 <0.00090 <0.00090 0.00076 J 0.0012

COBALT, TOTAL mg/L 0.0018 0.0019 0.002 0.00058 J 0.00044 J 0.00034 J 0.00032 J 0.00035 J 0.00022 J 0.00036 J <0.0016 < 0.0005 < 0.0005 < 0.0005 <0.0016 <0.0016 <0.00050 < 0.00050

COPPER, TOTAL mg/L NT NT NT NT NT NT NT NT 0.00094 0.00084 <0.005 <0.0043 <0.0043 <0.0043 <0.0050 <0.0040 <0.0018 < 0.0018

LEAD, TOTAL mg/L 0.002 0.0039 0.0015 0.00036 J 0.00067 0.00025 J 0.0003 J 0.00058 0.00059 0.00046 <0.002 <0.0005 <0.0005 <0.0005 <0.0020 <0.0020 <0.00050 < 0.00050

LITHIUM, TOTAL mg/L 0.021 0.01 0.04 0.039 0.029 0.034 0.032 0.032 0.024 <0.010 0.028 0.049 0.03 0.038 0.026 0.034 0.039 0.043

MERCURY, TOTAL mg/L <0.000041 0.00012 0.000093 J <0.000041 <0.000041 <0.000041 <0.000041 <0.000041 < 0.00020 < 0.00020 <0.00020 <0.00016 0.00000062 0.00000078 0.0000018 0.0000014 0.00000064 <0.00000016

MOLYBDENUM, TOTAL mg/L < 0.000093 < 0.000093 0.0069 0.0034 0.0045 0.005 0.0053 0.0052 0.0045 0.0046 0.0038 0.0025 B 0.0018 0.0029 0.0037 0.0036 0.0028 0.0037

NICKEL, TOTAL mg/L NT NT NT NT NT NT NT NT 0.0011 0.0013 JB <0.005 <0.0022 <0.0022 <0.0022 <0.0050 <0.0050 <0.0022 < 0.0022

RADIUM (226 + 228) pCi/L 1.0 U 1.36 1.0 U 1.0 U 1.0 U 1.0 U 0.952 U 0.8 U 1.0 U 1.08 2.21 1.99 4.6 2.31 2.8 2.19 3.4 0.86

SELENIUM, TOTAL mg/L < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00028 < 0.00087 <0.00087 <0.0009 <0.0009 <0.0009 <0.0009 <0.0020 <0.0020 <0.00090 < 0.00090

SILVER, TOTAL mg/L NT NT NT NT NT NT NT NT 0.000028 J <0.000040 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.0010 <0.0010 <0.00030 <0.00030

THALLIUM, TOTAL mg/L < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000029 < 0.000087 <0.000087 < 0.0003 < 0.0003 < 0.0003 < 0.0003 <0.0010 <0.0010 <0.00030 <0.00030

VANADIUM, TOTAL mg/L NT NT NT NT NT NT NT NT 0.00036 J <0.00049 J < 0.0008 < 0.0005 < 0.0005 < 0.0005 <0.00080 <0.00080 <0.00050 < 0.00050

ZINC, TOTAL mg/L NT NT NT NT NT NT NT NT <2.0 0.0026 J <0.02 <0.018 <0.018 <0.018 <0.020 <0.020 <0.018 <0.018

NOTES:
1. mg/L - Milligrams per Liter
2. pCi/L - picocuries per Liter
3. NA - Not available, constituent does not have criteria available
4. NT - Not Tested

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. 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.

Analyte

Sample Date:

Units

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 that the 
PQL with a J.
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APPENDIX B.
Summary of Background Events 

GRAND HAVEN BLP
Grand Haven, Michigan

Page 10 of 11

9/30/2019 3/27/2020 6/17/2020 7/22/2020 9/25/2020 11/20/2020 1/25/2021 4/23/2021 7/30/2021 10/25/2021

Detection Monitoring (Shaded exceeds prediction limit and is considered an SSI)

BORON, TOTAL mg/L 6.9 5 5.1 5.2 5.9 4.9 3.9 5.3 6.4 6.8

CALCIUM, TOTAL mg/L 280 250 250 230 240 240 250 230 240 220

CHLORIDE, TOTAL mg/L 18 11 11 9.5 11 12 11 12 13 13

FLUORIDE, TOTAL mg/L 2.3 2.4 2.5 2.4 2.6 2.7 2.2 2.4 2.4 2.5

IRON, TOTAL mg/L 20 29 17 15 14 19 26 23 21 19

pH S.U. 7.75 7.41 7.91 7.63 7.07 7.43 6.93 7.14 7.25 7.31

SULFATE, TOTAL mg/L 9.6 94 100 74 19 170 180 71 21 14

TOTAL DISSOLVED SOLIDS mg/L 1,100 890 1,500 960 560 910 780 880 830 880

Assessment Monitoring

ANTIMONY, TOTAL mg/L <0.00030 <0.0003 <0.0003 <0.0006 <0.0006 <0.0006 <0.00030 <0.00030 <0.00030 <0.00030

ARSENIC, TOTAL mg/L 0.0035 0.002 0.0022 0.003 0.0021 0.0038 0.004 0.0025 0.0034 0.0025

BARIUM, TOTAL mg/L 1.8 1.1 1.4 1.5 2.5 0.81 0.91 1 4.8 5.0

BERYLLIUM, TOTAL mg/L <0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0020 <0.0020 <0.0010 <0.0010

CADMIUM, TOTAL mg/L <0.000040 < 0.001 <0.0006 <0.0012 <0.0006 <0.0006 <0.0010 <0.0010 <0.00060 <0.00060

CHROMIUM, TOTAL mg/L 0.0025 0.0022 0.0018 B 0.003 0.0018 0.0021 0.0022 0.0024 0.0024 0.0029

COBALT, TOTAL mg/L 0.0022 0.0005 J 0.0006 J 0.0025 J 0.00068 J 0.00073 J 0.0011 <0.0016 <0.00050 < 0.00050

COPPER, TOTAL mg/L 0.0013 <0.005 <0.0043 <0.0086 <0.0043 <0.0043 <0.0050 <0.0040 <0.0018 < 0.0018

LEAD, TOTAL mg/L 0.002 <0.002 0.00083 J 0.0016 J <0.0005 <0.0005 <0.0020 <0.0020 <0.00050 < 0.00050

LITHIUM, TOTAL mg/L 0.16 0.28 0.049 0.24 0.25 0.26 0.16 0.26 0.26 0.26

MERCURY, TOTAL mg/L <0.00020 <0.00020 <0.00016 0.00000088 <0.00000016 0.00000063 0.0000007 <0.00000050 <0.00000016 0.00000062

MOLYBDENUM, TOTAL mg/L 0.012 0.027 0.017 B 0.015 0.0077 0.023 0.025 0.028 0.026 0.017

NICKEL, TOTAL mg/L 0.0015 JB <0.005 <0.0022 <0.0044 <0.0022 <0.0022 0.0036 0.0031 J 0.0032 J < 0.0022

RADIUM (226 + 228) pCi/L 1.18 1.45 1.43 1.0 U 1.65 1.49 1.74 1.41 1.76 2.56

SELENIUM, TOTAL mg/L <0.00087 <0.0009 <0.0009 <0.0018 <0.0009 <0.0009 <0.0020 <0.0020 <0.00090 < 0.00090

SILVER, TOTAL mg/L <0.000040 < 0.0003 < 0.0003 <0.0006 < 0.0003 < 0.0003 <0.0010 <0.0010 <0.00030 <0.00030

THALLIUM, TOTAL mg/L <0.000087 < 0.0003 < 0.0003 0.00085 J < 0.0003 < 0.0003 <0.0010 <0.0010 <0.00030 <0.00030

VANADIUM, TOTAL mg/L 0.0021 < 0.0008 <0.0005 0.0026 <0.0005 <0.0005 <0.00080 <0.00080 <0.00050 < 0.00050

ZINC, TOTAL mg/L 0.0064 J <0.02 <0.018 <0.018 <0.018 <0.018 <0.020 <0.020 <0.018 <0.018

NOTES:
1. mg/L - Milligrams per Liter
2. pCi/L - picocuries per Liter
3. NA - Not available, constituent does not have criteria available
4. NT - Not Tested

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. 
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 that the PQL with a J.

7. 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.

Analyte Units

Sample Date:
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APPENDIX B.
Summary of Background Events 

GRAND HAVEN BLP
Grand Haven, Michigan

Page 11 of 11

9/30/2019 3/27/2020 6/17/2020 7/22/2020 9/25/2020 11/20/2020 1/25/2021 4/23/2021 7/30/2021 10/25/2021

Detection Monitoring (Shaded exceeds prediction limit and is considered an SSI)

BORON, TOTAL mg/L 46 35 39 43 43 51 41 42 52 52

CALCIUM, TOTAL mg/L 150 130 130 140 130 160 130 160 140 140

CHLORIDE, TOTAL mg/L 550 94 430 600 610 540 400 430 670 520

FLUORIDE, TOTAL mg/L 10 11 10 9.9 8.9 12 11 11 12 11

IRON, TOTAL mg/L 8.4 11 9.2 11 9.2 8.8 12 12 13 10

pH S.U. 7.66 7.92 8.4 7.93 7.74 7.71 7.65 7.6 7.7 7.42

SULFATE, TOTAL mg/L <3.0 5.8 2.9 J 0.56 J 1.1 J <0.41 5.5 2.7 J 0.60 J 53

TOTAL DISSOLVED SOLIDS mg/L 1,700 1,500 1,600 2,100 1,600 1,700 1,200 1,700 1,700 2,000

Assessment Monitoring

ANTIMONY, TOTAL mg/L 0.00018 J 0.0039 <0.0003 <0.00060 <0.0003 <0.0015 <0.00030 <0.0014 <0.00030 <0.00030

ARSENIC, TOTAL mg/L 0.00097 J 0.0014 0.0011 0.0014 J 0.0013 0.00093 J 0.00078 0.00065 J 0.0011 0.0011

BARIUM, TOTAL mg/L 1.2 1.1 1.2 1.2 1.3 1.3 1.3 1.2 1.4 1.5

BERYLLIUM, TOTAL mg/L <0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0020 <0.0020 <0.0010 <0.0010

CADMIUM, TOTAL mg/L 0.000030 J 0.0011 < 0.00060 <0.0012 < 0.00060 <0.003 <0.0010 <0.00090 <0.00060 <0.00060

CHROMIUM, TOTAL mg/L 0.0078 0.013 0.0079 B 0.011 0.0099 0.007 0.0068 0.0073 0.011 0.011

COBALT, TOTAL mg/L 0.00076 J 0.0026 0.00067 J 0.0011 J 0.00089 J 0.00062 J 0.00073 0.00070 J 0.0011 J 0.0011 J

COPPER, TOTAL mg/L 0.00087 <0.005 <0.0043 <0.0086 <0.0043 <0.0043 <0.0050 <0.0036 <0.0018 0.0050

LEAD, TOTAL mg/L 0.0039 0.045 0.0011 J 0.0018 J 0.00078 J <0.0025 0.0024 <0.0090 0.00089 J 0.0012 J

LITHIUM, TOTAL mg/L 1.2 1.2 0.22 0.88 0.96 1.6 1.5 1.5 1.4 1.4

MERCURY, TOTAL mg/L <0.00020 <0.00020 <0.00016 0.00000051 0.0000006 <0.00000016 0.0000014 0.0000011 0.00000097 0.0000008

MOLYBDENUM, TOTAL mg/L 0.011 0.0076 0.005 B 0.0043 0.0048 0.01 0.017 0.0042 0.0071 0.012

NICKEL, TOTAL mg/L 0.0021 B 0.0054 <0.0022 <0.0044 <0.0022 <0.0022 <0.0050 0.0032 J 0.0041 J 0.0027 J

RADIUM (226 + 228) pCi/L 1.0 U 1.0 U 1.72 1.0 U 1.27 2.19 1.7 1.37 2.49 2.03

SELENIUM, TOTAL mg/L <0.00087 <0.0009 <0.0009 <0.0018 <0.0009 <0.0009 <0.0020 <0.0018 <0.00090 < 0.00090

SILVER, TOTAL mg/L <0.000040 < 0.0003 < 0.0003 <0.0006 < 0.0003 <0.0015 <0.0010 <0.00090 <0.00030 <0.00030

THALLIUM, TOTAL mg/L <0.000087 < 0.0003 < 0.0003 <0.0006 < 0.0003 <0.0015 <0.0010 <0.0045 <0.00030 <0.00030

VANADIUM, TOTAL mg/L 0.0011 0.0019 0.0009 0.002 0.0019 0.00076 J 0.00091 0.00076 0.0018 0.0018

ZINC, TOTAL mg/L 0.011 J 0.16 <0.018 <0.018 <0.018 <0.018 <0.020 <0.020 <0.018 <0.018

NOTES:
1. mg/L - Milligrams per Liter
2. pCi/L - picocuries per Liter
3. NA - Not available, constituent does not have criteria available
4. NT - Not Tested

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. 
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 that the PQL with a J.

7. 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.

Analyte Units

Sample Date:
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Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

ug
/L

Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data
to be non-normal at the 0.05 alpha level.  Limit is highest of 18 background values.  Report alpha = 0.1818.  Individual
comparison alpha = 0.04893.  Most recent point for each compliance well compared to limit.  Seasonality was not  
detected with 95% confidence.   

Exceeds Limit:  MW-01R
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Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data
to be non-normal at the 0.05 alpha level.  Limit is highest of 18 background values.  Report alpha = 0.1818.  Individual
comparison alpha = 0.04893.  Most recent point for each compliance well compared to limit.  Seasonality was not  
detected with 95% confidence.   

Exceeds Limit:  MW-05, MW-01R
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data
to be non-normal at the 0.05 alpha level.  Limit is highest of 18 background values.  Report alpha = 0.1818.  Individual
comparison alpha = 0.04893.  Most recent point for each compliance well compared to limit.  Seasonality was not  
detected with 95% confidence.   

Exceeds Limit:  MW-05, MW-06, MW-08,
MW-01R
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data
to be non-normal at the 0.05 alpha level.  Limit is highest of 18 background values.  16.67% NDs.  Report alpha =  
0.1818.  Individual comparison alpha = 0.04893.  Most recent point for each compliance well compared to limit.  Data
were deseasonalized.

Exceeds Limit:  MW-01R
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Background Data Summary: Mean=17.6, Std. Dev.=2.319, n=10.  Insufficient data to test for seasonality; not  
deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.05, calculated = 0.942, critical = 0.842.    Report alpha =
0.1682.  Individual comparison alpha = 0.045.  Most recent point for each compliance well compared to limit.

Exceeds Limit:  MW-08
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Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

SU

Background Data Summary: Mean=7.187, Std. Dev.=0.4429, n=17.  Insufficient data to test for seasonality; not  
deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.05, calculated = 0.9662, critical = 0.892.    Report alpha =
0.1682.  Individual comparison alpha = 0.0225.  Most recent point for each compliance well compared to limit.

Within Limits
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Hollow symbols indicate censored values.

Background Data Summary: Mean=36.17, Std. Dev.=17.96, n=18.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.05, calculated = 0.9066, critical = 0.897.    Report alpha =
0.1682.  Individual comparison alpha = 0.045.  Most recent point for each compliance well compared to limit.

Exceeds Limit:  MW-05, MW-01R
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Background Data Summary: Mean=666.1, Std. Dev.=78, n=18.  Seasonality was not detected with 95% confidence.
Normality test: Shapiro Wilk @alpha = 0.05, calculated = 0.9596, critical = 0.897.    Report alpha = 0.1682.  Individual
comparison alpha = 0.045.  Most recent point for each compliance well compared to limit.

Exceeds Limit:  MW-05, MW-06, MW-01R



Constituent Well Upper Lim. Lower Lim. Date Observ.Bg N Bg Wells Bg Mean Std. Dev. %NDs ND Adj. Transform Alpha Method

Boron (ug/L) MW-05 16000 n/a 10/26/20213000 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Boron (ug/L) MW-06 16000 n/a 10/26/202113000 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Boron (ug/L) MW-08 16000 n/a 10/26/20211400 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Boron (ug/L) MW-01R 16000 n/a 10/26/202114000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-05 200000 n/a 10/26/202134000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-06 200000 n/a 10/26/202120000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-08 200000 n/a 10/26/202113000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-01R 200000 n/a 10/26/202122000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-05 15 n/a 10/26/202122 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-06 15 n/a 10/26/2021200 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-08 15 n/a 10/26/202130 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-01R 15 n/a 10/26/2021230 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Fluoride (mg/L) MW-05 8.975 n/a 10/26/20213.216 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Fluoride (mg/L) MW-06 8.975 n/a 10/26/20211.516 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Fluoride (mg/L) MW-08 8.975 n/a 10/26/20210.336 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Fluoride (mg/L) MW-01R 8.975 n/a 10/26/202112.92 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Iron (mg/L) MW-05 22.22 n/a 10/26/20212.5 10 MW-07 17.6 2.319 0 None No 0.045 Param

Iron (mg/L) MW-06 22.22 n/a 10/26/202113 10 MW-07 17.6 2.319 0 None No 0.045 Param

Iron (mg/L) MW-08 22.22 n/a 10/26/202129 10 MW-07 17.6 2.319 0 None No 0.045 Param

Iron (mg/L) MW-01R 22.22 n/a 10/26/20211.7 10 MW-07 17.6 2.319 0 None No 0.045 Param

pH (SU) MW-05 8.178 6.196 10/26/20217.43 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

pH (SU) MW-06 8.178 6.196 10/26/20217.6 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

pH (SU) MW-08 8.178 6.196 10/26/20216.74 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

pH (SU) MW-01R 8.178 6.196 10/26/20217.8 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

Sulfate (mg/L) MW-05 69.35 n/a 10/26/2021320 18 MW-07 36.17 17.96 0 None No 0.045 Param

Sulfate (mg/L) MW-06 69.35 n/a 10/26/20211.3J 18 MW-07 36.17 17.96 0 None No 0.045 Param

Sulfate (mg/L) MW-08 69.35 n/a 10/26/202137 18 MW-07 36.17 17.96 0 None No 0.045 Param

Sulfate (mg/L) MW-01R 69.35 n/a 10/26/2021530 18 MW-07 36.17 17.96 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-05 810.2 n/a 10/26/20211300 18 MW-07 666.1 78 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-06 810.2 n/a 10/26/20211300 18 MW-07 666.1 78 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-08 810.2 n/a 10/26/2021630 18 MW-07 666.1 78 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-01R 810.2 n/a 10/26/20213600 18 MW-07 666.1 78 0 None No 0.045 Param

Interwell Prediction Limit
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 1/3/2022, 1:13 PM
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data  
to be non-normal at the 0.05 alpha level.  Limit is highest of 18 background values.  Report alpha = 0.1818.  Individual  
comparison alpha = 0.04893.  Most recent point for each compliance well compared to limit.  Seasonality was not  
detected with 95% confidence.   

Exceeds Limit:  MW-02, MW-01R
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data  
to be non-normal at the 0.05 alpha level.  Limit is highest of 18 background values.  Report alpha = 0.1818.  Individual  
comparison alpha = 0.04893.  Most recent point for each compliance well compared to limit.  Seasonality was not  
detected with 95% confidence.   

Exceeds Limit:  MW-03, MW-04, MW-01R
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data  
to be non-normal at the 0.05 alpha level.  Limit is highest of 18 background values.  Report alpha = 0.1818.  Individual  
comparison alpha = 0.04893.  Most recent point for each compliance well compared to limit.  Seasonality was not  
detected with 95% confidence.   

Exceeds Limit:  MW-03, MW-04, MW-02,  
MW-01R
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data  
to be non-normal at the 0.05 alpha level.  Limit is highest of 18 background values.  16.67% NDs.  Report alpha =  
0.1818.  Individual comparison alpha = 0.04893.  Most recent point for each compliance well compared to limit.  Data  
were deseasonalized.

Exceeds Limit:  MW-02, MW-01R
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Background Data Summary: Mean=17.6, Std. Dev.=2.319, n=10.  Insufficient data to test for seasonality; not  
deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.05, calculated = 0.942, critical = 0.842.    Report alpha =  
0.1682.  Individual comparison alpha = 0.045.  Most recent point for each compliance well compared to limit.

Within Limit
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SU

Background Data Summary: Mean=7.187, Std. Dev.=0.4429, n=17.  Insufficient data to test for seasonality; not  
deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.05, calculated = 0.9662, critical = 0.892.    Report alpha =  
0.1682.  Individual comparison alpha = 0.0225.  Most recent point for each compliance well compared to limit.

Within Limits



0

400

800

1200

1600

2000

3/13/17 2/13/18 1/17/19 12/20/19 11/22/20 10/26/21

MW-03

MW-04

MW-02

MW-01R

Limit = 69.35

Prediction Limit
Interwell Parametric

Constituent: Sulfate    Analysis Run 1/3/2022 1:17 PM    View: Appendix III

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

Hollow symbols indicate censored values.

Background Data Summary: Mean=36.17, Std. Dev.=17.96, n=18.  Seasonality was not detected with 95%  
confidence.    Normality test: Shapiro Wilk @alpha = 0.05, calculated = 0.9066, critical = 0.897.    Report alpha =  
0.1682.  Individual comparison alpha = 0.045.  Most recent point for each compliance well compared to limit.

Exceeds Limit:  MW-04, MW-01R
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Background Data Summary: Mean=666.1, Std. Dev.=78, n=18.  Seasonality was not detected with 95% confidence.     
Normality test: Shapiro Wilk @alpha = 0.05, calculated = 0.9596, critical = 0.897.    Report alpha = 0.1682.  Individual  
comparison alpha = 0.045.  Most recent point for each compliance well compared to limit.

Exceeds Limit:  MW-03, MW-04, MW-02,  
MW-01R



Constituent Well Upper Lim. Lower Lim. Date Observ.Bg N Bg Wells Bg Mean Std. Dev. %NDs ND Adj. Transform Alpha Method

Boron (ug/L) MW-03 16000 n/a 10/26/20214400 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Boron (ug/L) MW-04 16000 n/a 10/26/20213700 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Boron (ug/L) MW-02 16000 n/a 10/26/202110000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Boron (ug/L) MW-01R 16000 n/a 10/26/202114000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-03 200000 n/a 10/26/202149000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-04 200000 n/a 10/26/202137000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-02 200000 n/a 10/26/202119000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Calcium (ug/L) MW-01R 200000 n/a 10/26/202122000018 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-03 15 n/a 10/26/2021330 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-04 15 n/a 10/26/2021170 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-02 15 n/a 10/26/2021140 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Chloride (mg/L) MW-01R 15 n/a 10/26/2021230 18 MW-07 n/a n/a 0 n/a n/a 0.04893 NP (normality)

Fluoride (mg/L) MW-03 8.659 n/a 10/26/20210.806 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Fluoride (mg/L) MW-04 8.659 n/a 10/26/20211.216 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Fluoride (mg/L) MW-02 8.659 n/a 10/26/20219.316 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Fluoride (mg/L) MW-01R 8.659 n/a 10/26/202112.92 18 MW-07 n/a n/a 16.67 n/a n/a 0.04893 NP (normality) Deseas

Iron (mg/L) MW-03 22.22 n/a 10/26/20214.5 10 MW-07 17.6 2.319 0 None No 0.045 Param

Iron (mg/L) MW-04 22.22 n/a 10/26/20215.2 10 MW-07 17.6 2.319 0 None No 0.045 Param

Iron (mg/L) MW-02 22.22 n/a 10/26/202122 10 MW-07 17.6 2.319 0 None No 0.045 Param

Iron (mg/L) MW-01R 22.22 n/a 10/26/20211.7 10 MW-07 17.6 2.319 0 None No 0.045 Param

pH (SU) MW-03 8.178 6.196 10/26/20216.91 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

pH (SU) MW-04 8.178 6.196 10/26/20216.74 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

pH (SU) MW-02 8.178 6.196 10/26/20216.48 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

pH (SU) MW-01R 8.178 6.196 10/26/20217.8 17 MW-07 7.187 0.4429 0 None No 0.0225 Param

Sulfate (mg/L) MW-03 69.35 n/a 10/26/202123 18 MW-07 36.17 17.96 0 None No 0.045 Param

Sulfate (mg/L) MW-04 69.35 n/a 10/26/2021450 18 MW-07 36.17 17.96 0 None No 0.045 Param

Sulfate (mg/L) MW-02 69.35 n/a 10/26/20210.41ND18 MW-07 36.17 17.96 0 None No 0.045 Param

Sulfate (mg/L) MW-01R 69.35 n/a 10/26/2021530 18 MW-07 36.17 17.96 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-03 810.2 n/a 10/26/20212500 18 MW-07 666.1 78 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-04 810.2 n/a 10/26/20211900 18 MW-07 666.1 78 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-02 810.2 n/a 10/26/20212000 18 MW-07 666.1 78 0 None No 0.045 Param

Total Dissolved Solids (mg/L) MW-01R 810.2 n/a 10/26/20213600 18 MW-07 666.1 78 0 None No 0.045 Param

Interwell Prediction Limit
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 1/3/2022, 1:18 PM
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Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Barium    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS
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Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.
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Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.
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Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Cadmium    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS
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Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.
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Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.
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Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Chromium    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.
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Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.
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Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Iron    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

MW
-3

n=7

MW
-4

n=7

MW
-2

n=7

MW
-5

n=7

MW
-6

n=7

MW
-7 (bg)

n=7

MW
-8

n=7

MW
-10

n=7

MW
-9

n=7

MW
-1R

n=25

————————————————————————————————————————————————————————————————Limit = 26.55



0

0.012

0.024

0.036

0.048

0.06

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Lead    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Lithium    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Mercury    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Molybdenum    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Nickel    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: pH    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Selenium    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Silver    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Sulfate    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Thallium    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Total Dissolved Solids    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Vanadium    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Zinc    Analysis Run 4/27/2021 1:09 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

MW
-3

n=7 NP(NDs) α=0.008
MW

-4

n=7 NP(NDs) α=0.008
MW

-2

n=7 NP(NDs) α=0.008
MW

-5

n=7 NP(NDs) α=0.008
MW

-6

n=7 NP(NDs) α=0.008
MW

-7 (bg)

n=7 NP(NDs) α=0.008
MW

-8

n=7 NP(NDs) α=0.008
MW

-10

n=7 NP(NDs) α=0.008
MW

-9

n=7 NP(NDs) α=0.008
MW

-1R

n=25 NP(normality)

————————————————————————————————————————————————————————————————Limit = 0.26



Constituent Well Upper Lim. Lower Lim. ComplianceSig. N Mean Std. Dev. %NDs Transform Alpha Method

Antimony (mg/L) MW-3 0.00057 0.00027 0.006 No 18 0.0004936 0.000394 94.44 No 0.01 NP (NDs)

Antimony (mg/L) MW-4 0.00057 0.00027 0.006 No 18 0.0004251 0.0003038 94.44 No 0.01 NP (NDs)

Antimony (mg/L) MW-2 0.00068 0.00027 0.006 No 18 0.001032 0.001726 61.11 No 0.01 NP (NDs)

Antimony (mg/L) MW-5 0.0015 0.00009 0.006 No 15 0.000296 0.0003466 100 No 0.01 NP (NDs)

Antimony (mg/L) MW-6 0.00033 0.00009 0.006 No 15 0.0002253 0.0001031 73.33 No 0.01 NP (NDs)

Antimony (mg/L) MW-7 (bg) 0.0016 0.00009 0.006 No 15 0.0003123 0.0003688 86.67 No 0.01 NP (NDs)

Antimony (mg/L) MW-8 0.00031 0.00009 0.006 No 15 0.0002187 0.000097 86.67 No 0.01 NP (NDs)

Antimony (mg/L) MW-10 0.0039 0.00018 0.006 No 7 0.001011 0.001352 71.43 No 0.008 NP (NDs)

Antimony (mg/L) MW-9 0.0006 0.0003 0.006 No 7 0.0003429 0.0001134 100 No 0.008 NP (NDs)

Antimony (mg/L) MW-1R 0.004684 0.001571 0.006 No 25 0.004789 0.005666 12 ln(x) 0.01 Param.

Arsenic (mg/L) MW-3 0.00221 0.001662 0.01 No 18 0.001936 0.000453 5.556 No 0.01 Param.

Arsenic (mg/L) MW-4 0.0018 0.00125 0.01 No 18 0.001442 0.0002912 5.556 No 0.01 NP (normality)

Arsenic (mg/L) MW-2 0.009338 0.006701 0.01 No 18 0.008019 0.002179 5.556 No 0.01 Param.

Arsenic (mg/L) MW-5 0.1791 0.06648 0.01 Yes 15 0.1228 0.08307 0 No 0.01 Param.

Arsenic (mg/L) MW-6 0.001537 0.0009308 0.01 No 15 0.001234 0.0004475 6.667 No 0.01 Param.

Arsenic (mg/L) MW-7 (bg) 0.0019 0.00025 0.01 No 14 0.001134 0.00127 35.71 No 0.01 NP (Cohens/xfrm)

Arsenic (mg/L) MW-8 0.005907 0.003773 0.01 No 15 0.004987 0.001853 0 ln(x) 0.01 Param.

Arsenic (mg/L) MW-10 0.001418 0.0008333 0.01 No 7 0.001126 0.0002462 0 No 0.01 Param.

Arsenic (mg/L) MW-9 0.00395 0.001935 0.01 No 7 0.002943 0.0008482 0 No 0.01 Param.

Arsenic (mg/L) MW-1R 0.0084 0.0068 0.01 No 25 0.007346 0.001841 4 No 0.01 NP (normality)

Barium (mg/L) MW-3 0.4421 0.3235 1.3 No 18 0.3828 0.09803 0 No 0.01 Param.

Barium (mg/L) MW-4 0.1572 0.1229 1.3 No 18 0.1401 0.02835 0 No 0.01 Param.

Barium (mg/L) MW-2 0.4828 0.4483 1.3 No 18 0.4656 0.02854 0 No 0.01 Param.

Barium (mg/L) MW-5 0.2983 0.1157 1.3 No 15 0.207 0.1348 0 No 0.01 Param.

Barium (mg/L) MW-6 1.298 0.7787 1.3 No 15 1.038 0.3832 0 No 0.01 Param.

Barium (mg/L) MW-7 (bg) 0.4137 0.3316 1.3 No 15 0.3727 0.06053 0 No 0.01 Param.

Barium (mg/L) MW-8 0.7634 0.5299 1.3 No 15 0.6467 0.1722 0 No 0.01 Param.

Barium (mg/L) MW-10 1.3 1.1 1.3 No 7 1.229 0.07559 0 No 0.008 NP (normality)

Barium (mg/L) MW-9 2.126 0.7369 1.3 No 7 1.431 0.5847 0 No 0.01 Param.

Barium (mg/L) MW-1R 0.6305 0.4447 1.3 No 25 0.5376 0.1864 0 No 0.01 Param.

Beryllium (mg/L) MW-3 0.001 0.00031 0.004 No 18 0.0006856 0.0004719 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-4 0.001 0.00031 0.004 No 18 0.0006856 0.0004719 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-2 0.0015 0.00031 0.004 No 18 0.001023 0.0009046 83.33 No 0.01 NP (NDs)

Beryllium (mg/L) MW-5 0.002 0.00006 0.004 No 15 0.0007533 0.0005673 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-6 0.002 0.00006 0.004 No 15 0.000722 0.0005657 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-7 (bg) 0.002 0.00006 0.004 No 15 0.000722 0.0005657 100 No 0.01 NP (NDs)

Confidence Interval
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 4/27/2021, 1:10 PM



Constituent Well Upper Lim. Lower Lim. ComplianceSig. N Mean Std. Dev. %NDs Transform Alpha Method
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Beryllium (mg/L) MW-8 0.002 0.00006 0.004 No 15 0.0006926 0.0005874 93.33 No 0.01 NP (NDs)

Beryllium (mg/L) MW-10 0.002 0.001 0.004 No 7 0.001143 0.000378 100 No 0.008 NP (NDs)

Beryllium (mg/L) MW-9 0.002 0.001 0.004 No 7 0.001143 0.000378 100 No 0.008 NP (NDs)

Beryllium (mg/L) MW-1R 0.001 0.001 0.004 No 25 0.001 0 100 No 0.01 NP (NDs)

Boron (ug/L) MW-3 5661 4581 16000 No 18 5167 926.1 0 ln(x) 0.01 Param.

Boron (ug/L) MW-4 4000 3400 16000 No 18 3750 613.8 0 No 0.01 NP (normality)

Boron (ug/L) MW-2 140000 110000 16000 Yes 18 128000 41507 0 No 0.01 NP (normality)

Boron (ug/L) MW-5 4600 2700 16000 No 15 4140 2845 0 No 0.01 NP (normality)

Boron (ug/L) MW-6 14000 9200 16000 No 15 11107 3812 0 No 0.01 NP (normality)

Boron (ug/L) MW-7 (bg) 16000 9200 16000 No 15 12707 3620 0 No 0.01 NP (normality)

Boron (ug/L) MW-8 2969 1292 16000 No 15 2387 1749 0 ln(x) 0.01 Param.

Boron (ug/L) MW-10 48623 36520 16000 Yes 7 42571 5094 0 No 0.01 Param.

Boron (ug/L) MW-9 6374 4168 16000 No 7 5271 928.6 0 No 0.01 Param.

Boron (ug/L) MW-1R 187203 159197 16000 Yes 25 173200 28095 0 No 0.01 Param.

Cadmium (mg/L) MW-3 0.0006 0.00004 0.0025 No 18 0.0005814 0.0009144 94.44 No 0.01 NP (NDs)

Cadmium (mg/L) MW-4 0.0006 0.00004 0.0025 No 18 0.0004429 0.0006888 88.89 No 0.01 NP (NDs)

Cadmium (mg/L) MW-2 0.0011 0.00014 0.0025 No 18 0.0007272 0.0008428 61.11 No 0.01 NP (NDs)

Cadmium (mg/L) MW-5 0.001 0.000017 0.0025 No 15 0.0004052 0.000785 80 No 0.01 NP (NDs)

Cadmium (mg/L) MW-6 0.0006 0.0000285 0.0025 No 15 0.0002582 0.0003238 60 No 0.01 NP (NDs)

Cadmium (mg/L) MW-7 (bg) 0.0006 0.000017 0.0025 No 15 0.0002469 0.0003313 93.33 No 0.01 NP (NDs)

Cadmium (mg/L) MW-8 0.0006 0.000017 0.0025 No 15 0.0002513 0.0003284 86.67 No 0.01 NP (NDs)

Cadmium (mg/L) MW-10 0.003 0.00003 0.0025 No 7 0.001019 0.0009547 71.43 No 0.008 NP (NDs)

Cadmium (mg/L) MW-9 0.0012 0.00004 0.0025 No 7 0.0006629 0.0003665 100 No 0.008 NP (NDs)

Cadmium (mg/L) MW-1R 0.0043 0.0016 0.0025 No 25 0.004544 0.005151 32 No 0.01 NP (Cohens/xfrm)

Calcium (ug/L) MW-3 620000 530000 200000 Yes 19 591053 87235 0 No 0.01 NP (normality)

Calcium (ug/L) MW-4 469869 428026 200000 Yes 19 448947 35730 0 No 0.01 Param.

Calcium (ug/L) MW-2 210000 180000 200000 No 19 201579 35787 0 No 0.01 NP (normality)

Calcium (ug/L) MW-5 610000 210000 200000 Yes 15 439333 173307 0 No 0.01 NP (normality)

Calcium (ug/L) MW-6 260000 190000 200000 No 15 215420 65691 0 No 0.01 NP (normality)

Calcium (ug/L) MW-7 (bg) 150000 130000 200000 No 15 146000 16388 0 No 0.01 NP (normality)

Calcium (ug/L) MW-8 141420 120580 200000 No 15 131000 15376 0 No 0.01 Param.

Calcium (ug/L) MW-10 160000 130000 200000 No 7 138571 12150 0 No 0.008 NP (normality)

Calcium (ug/L) MW-9 267263 229880 200000 Yes 7 248571 15736 0 No 0.01 Param.

Calcium (ug/L) MW-1R 254886 165994 200000 No 25 210440 89171 0 No 0.01 Param.

Chloride (mg/L) MW-3 469.3 360 150 Yes 19 421.6 102.6 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-4 327.1 254 150 Yes 19 290.5 62.4 0 No 0.01 Param.

Confidence Interval
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Constituent Well Upper Lim. Lower Lim. ComplianceSig. N Mean Std. Dev. %NDs Transform Alpha Method
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Chloride (mg/L) MW-2 150 140 150 No 19 145.8 8.377 0 No 0.01 NP (normality)

Chloride (mg/L) MW-5 21.64 14.24 150 No 15 17.94 5.457 0 No 0.01 Param.

Chloride (mg/L) MW-6 300 150 150 No 15 235.3 69.06 0 No 0.01 NP (normality)

Chloride (mg/L) MW-7 (bg) 15 13 150 No 15 14.27 0.7988 0 No 0.01 NP (normality)

Chloride (mg/L) MW-8 47.18 16.63 150 No 15 37.43 31.62 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-10 622.4 366.2 150 Yes 7 494.3 107.8 0 No 0.01 Param.

Chloride (mg/L) MW-9 18 9.5 150 No 7 11.93 2.775 0 No 0.008 NP (normality)

Chloride (mg/L) MW-1R 266.4 255.2 150 Yes 25 260.8 11.15 0 No 0.01 Param.

Chromium (mg/L) MW-3 0.00237 0.001413 0.011 No 18 0.002003 0.0009243 0 ln(x) 0.01 Param.

Chromium (mg/L) MW-4 0.002231 0.001736 0.011 No 18 0.002011 0.0004664 5.556 ln(x) 0.01 Param.

Chromium (mg/L) MW-2 0.05566 0.03534 0.011 Yes 18 0.0455 0.01679 0 No 0.01 Param.

Chromium (mg/L) MW-5 0.0008 0.00034 0.011 No 15 0.000858 0.0007535 80 No 0.01 NP (NDs)

Chromium (mg/L) MW-6 0.0038 0.00099 0.011 No 15 0.001752 0.001037 0 No 0.01 NP (normality)

Chromium (mg/L) MW-7 (bg) 0.0009 0.00037 0.011 No 15 0.0007753 0.0005885 66.67 No 0.01 NP (NDs)

Chromium (mg/L) MW-8 0.0008904 0.0006096 0.011 No 15 0.00075 0.0002072 26.67 No 0.01 Param.

Chromium (mg/L) MW-10 0.01181 0.006302 0.011 No 7 0.009057 0.002319 0 No 0.01 Param.

Chromium (mg/L) MW-9 0.002726 0.001731 0.011 No 7 0.002229 0.0004192 0 No 0.01 Param.

Chromium (mg/L) MW-1R 0.006933 0.003687 0.011 No 25 0.00614 0.004144 0 ln(x) 0.01 Param.

Cobalt (mg/L) MW-3 0.00099 0.00067 0.006 No 18 0.0009639 0.0004594 22.22 No 0.01 NP (normality)

Cobalt (mg/L) MW-4 0.00083 0.00032 0.006 No 18 0.0006328 0.0005625 38.89 No 0.01 NP (normality)

Cobalt (mg/L) MW-2 0.008114 0.005819 0.006 No 18 0.006967 0.001897 0 No 0.01 Param.

Cobalt (mg/L) MW-5 0.003953 0.001172 0.006 No 15 0.002563 0.002051 33.33 No 0.01 Param.

Cobalt (mg/L) MW-6 0.00099 0.00036 0.006 No 15 0.0006627 0.0003262 46.67 No 0.01 NP (Cohens/xfrm)

Cobalt (mg/L) MW-7 (bg) 0.0008634 0.0007314 0.006 No 15 0.000784 0.00008305 20 No 0.01 Param.

Cobalt (mg/L) MW-8 0.0018 0.00034 0.006 No 15 0.0008107 0.0006521 40 No 0.01 NP (normality)

Cobalt (mg/L) MW-10 0.0026 0.00062 0.006 No 7 0.001053 0.0007008 0 No 0.008 NP (normality)

Cobalt (mg/L) MW-9 0.002107 0.0004606 0.006 No 7 0.001187 0.0008206 0 ln(x) 0.01 Param.

Cobalt (mg/L) MW-1R 0.01743 0.00595 0.006 No 25 0.01828 0.02303 0 ln(x) 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-3 1.461 0.7527 5 No 18 1.107 0.5854 27.78 No 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-4 1.05 0.515 5 No 18 0.914 0.3972 44.44 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-2 2.27 1 5 No 18 1.583 0.8372 33.33 No 0.01 NP (Cohens/xfrm)

Combined Radium 226 + 228 (pCi/L) MW-5 1.1 0.61 5 No 15 0.984 0.3854 60 No 0.01 NP (NDs)

Combined Radium 226 + 228 (pCi/L) MW-6 2.22 0.87 5 No 15 1.388 0.768 40 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-7 (bg) 1.65 0.762 5 No 15 1.172 0.4241 60 No 0.01 NP (NDs)

Combined Radium 226 + 228 (pCi/L) MW-8 2.31 0.952 5 No 15 1.607 1.036 40 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-10 2.226 0.463 5 No 6 1.48 0.4722 33.33 No 0.01 Param.
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Combined Radium 226 + 228 (pCi/L) MW-9 1.725 1.115 5 No 7 1.42 0.2566 14.29 No 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-1R 2.25 0.79 5 No 4 1.26 0.6674 50 No 0.0625 NP (Cohens/xfrm)

Copper (mg/L) MW-3 0.022 0.00045 0.02 No 7 0.005876 0.007344 71.43 No 0.008 NP (NDs)

Copper (mg/L) MW-4 0.022 0.00085 0.02 No 7 0.006036 0.007216 71.43 No 0.008 NP (NDs)

Copper (mg/L) MW-2 0.022 0.0012 0.02 No 7 0.006343 0.007014 71.43 No 0.008 NP (NDs)

Copper (mg/L) MW-5 0.022 0.00028 0.02 No 7 0.006126 0.007178 71.43 No 0.008 NP (NDs)

Copper (mg/L) MW-6 0.0051 0.0012 0.02 No 7 0.003943 0.001333 57.14 No 0.008 NP (NDs)

Copper (mg/L) MW-7 (bg) 0.005 0.00046 0.02 No 7 0.003321 0.001928 71.43 No 0.008 NP (NDs)

Copper (mg/L) MW-8 0.005 0.00084 0.02 No 7 0.003426 0.001751 71.43 No 0.008 NP (NDs)

Copper (mg/L) MW-10 0.0086 0.00087 0.02 No 7 0.004524 0.002251 85.71 No 0.008 NP (NDs)

Copper (mg/L) MW-9 0.0086 0.0013 0.02 No 7 0.004586 0.002137 85.71 No 0.008 NP (NDs)

Copper (mg/L) MW-1R 0.0086 0.0043 0.02 No 25 0.00962 0.008324 64 No 0.01 NP (NDs)

Fluoride (mg/L) MW-3 1.581 1.012 2.42 No 18 1.297 0.4707 0 No 0.01 Param.

Fluoride (mg/L) MW-4 1.3 1.115 2.42 No 18 1.208 0.1531 0 No 0.01 Param.

Fluoride (mg/L) MW-2 13.18 10.71 2.42 Yes 18 11.94 2.045 0 No 0.01 Param.

Fluoride (mg/L) MW-5 3.302 2.165 2.42 No 15 2.733 0.8389 0 No 0.01 Param.

Fluoride (mg/L) MW-6 1.725 1.462 2.42 No 15 1.593 0.1944 0 No 0.01 Param.

Fluoride (mg/L) MW-7 (bg) 0.1444 0.08629 2.42 No 15 0.1082 0.0517 20 No 0.01 Param.

Fluoride (mg/L) MW-8 0.4943 0.3111 2.42 No 15 0.4027 0.1352 0 No 0.01 Param.

Fluoride (mg/L) MW-10 11.6 9.202 2.42 Yes 7 10.4 1.008 0 No 0.01 Param.

Fluoride (mg/L) MW-9 2.647 2.239 2.42 No 7 2.443 0.1718 0 No 0.01 Param.

Fluoride (mg/L) MW-1R 26 21 2.42 Yes 25 21.98 7.108 4 No 0.01 NP (normality)

Iron (mg/L) MW-3 24.26 3.513 26.55 No 7 13.89 8.733 0 No 0.01 Param.

Iron (mg/L) MW-4 9.408 6.735 26.55 No 7 8.071 1.125 0 No 0.01 Param.

Iron (mg/L) MW-2 22.49 18.94 26.55 No 7 20.71 1.496 0 No 0.01 Param.

Iron (mg/L) MW-5 43.97 11.32 26.55 No 7 27.64 13.74 0 No 0.01 Param.

Iron (mg/L) MW-6 19.05 10.66 26.55 No 7 14.86 3.532 0 No 0.01 Param.

Iron (mg/L) MW-7 (bg) 21.17 15.4 26.55 No 7 18.29 2.43 0 No 0.01 Param.

Iron (mg/L) MW-8 28.94 17.35 26.55 No 7 23.14 4.88 0 No 0.01 Param.

Iron (mg/L) MW-10 11.57 8.316 26.55 No 7 9.943 1.37 0 No 0.01 Param.

Iron (mg/L) MW-9 23.68 14.04 26.55 No 7 18.86 4.059 0 No 0.01 Param.

Iron (mg/L) MW-1R 4.172 2.572 26.55 No 25 3.372 1.604 0 No 0.01 Param.

Lead (mg/L) MW-3 0.00079 0.00022 0.014 No 18 0.0007055 0.0007729 61.11 No 0.01 NP (NDs)

Lead (mg/L) MW-4 0.0005 0.00028 0.014 No 18 0.0005894 0.0006191 61.11 No 0.01 NP (NDs)

Lead (mg/L) MW-2 0.004665 0.001961 0.014 No 18 0.003731 0.002432 11.11 ln(x) 0.01 Param.

Lead (mg/L) MW-5 0.0025 0.00022 0.014 No 15 0.002832 0.007091 46.67 No 0.01 NP (Cohens/xfrm)
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Lead (mg/L) MW-6 0.002402 0.0009473 0.014 No 15 0.001675 0.001073 20 No 0.01 Param.

Lead (mg/L) MW-7 (bg) 0.00062 0.00004 0.014 No 15 0.0005767 0.000806 66.67 No 0.01 NP (NDs)

Lead (mg/L) MW-8 0.002 0.0003 0.014 No 15 0.0009647 0.001002 40 No 0.01 NP (Cohens/xfrm)

Lead (mg/L) MW-10 0.045 0.00078 0.014 No 7 0.008211 0.01625 14.29 No 0.008 NP (normality)

Lead (mg/L) MW-9 0.002 0.0005 0.014 No 7 0.001133 0.0007089 57.14 No 0.008 NP (NDs)

Lead (mg/L) MW-1R 0.03482 0.01134 0.014 No 25 0.03532 0.04256 0 ln(x) 0.01 Param.

Lithium (mg/L) MW-3 0.07697 0.04614 0.059 No 18 0.06156 0.02547 5.556 No 0.01 Param.

Lithium (mg/L) MW-4 0.05796 0.03838 0.059 No 18 0.04817 0.01618 5.556 No 0.01 Param.

Lithium (mg/L) MW-2 1.549 1.271 0.059 Yes 18 1.41 0.2294 0 No 0.01 Param.

Lithium (mg/L) MW-5 0.1338 0.06164 0.059 Yes 15 0.0977 0.05322 13.33 No 0.01 Param.

Lithium (mg/L) MW-6 0.23 0.17 0.059 Yes 15 0.1903 0.06661 6.667 No 0.01 NP (normality)

Lithium (mg/L) MW-7 (bg) 0.0061 0.0022 0.059 No 15 0.00798 0.01429 33.33 No 0.01 NP (normality)

Lithium (mg/L) MW-8 0.03678 0.02149 0.059 No 15 0.02913 0.01128 6.667 No 0.01 Param.

Lithium (mg/L) MW-10 1.53 0.7844 0.059 Yes 7 1.157 0.3138 0 No 0.01 Param.

Lithium (mg/L) MW-9 0.2808 0.1678 0.059 Yes 7 0.2243 0.04756 0 No 0.01 Param.

Lithium (mg/L) MW-1R 3.138 2.482 0.059 Yes 25 2.868 0.7028 0 ln(x) 0.01 Param.

Mercury (mg/L) MW-3 0.00016 0.000041 0.00014 No 18 0.0001158 0.00006123 83.33 No 0.01 NP (NDs)

Mercury (mg/L) MW-4 0.00016 0.000041 0.00014 No 18 0.0001157 0.00006142 94.44 No 0.01 NP (NDs)

Mercury (mg/L) MW-2 0.00016 0.0000417 0.00014 No 18 0.0001811 0.0002857 83.33 No 0.01 NP (NDs)

Mercury (mg/L) MW-5 0.0002 1.6e-7 0.00014 No 15 0.00009709 0.00007709 93.33 No 0.01 NP (NDs)

Mercury (mg/L) MW-6 0.0002 0.000025 0.00014 No 15 0.00009465 0.00007028 66.67 No 0.01 NP (NDs)

Mercury (mg/L) MW-7 (bg) 0.0002 0.00004025 0.00014 No 15 0.00009497 0.00007243 73.33 No 0.01 NP (NDs)

Mercury (mg/L) MW-8 0.0002 0.0000409 0.00014 No 15 0.00008852 0.00007242 73.33 No 0.01 NP (NDs)

Mercury (mg/L) MW-10 0.0002 1.6e-7 0.00014 No 7 0.000086 0.00009617 57.14 No 0.008 NP (NDs)

Mercury (mg/L) MW-9 0.0002 1.6e-7 0.00014 No 7 0.000086 0.00009614 57.14 No 0.008 NP (NDs)

Mercury (mg/L) MW-1R 0.00002851 0.000008453 0.00014 No 25 0.00003098 0.00004101 4 ln(x) 0.01 Param.

Molybdenum (mg/L) MW-3 0.0065 0.00012 0.1 No 18 0.002575 0.003164 50 No 0.01 NP (Cohens/xfrm)

Molybdenum (mg/L) MW-4 0.0016 0.001 0.1 No 18 0.0013 0.000625 22.22 No 0.01 NP (normality)

Molybdenum (mg/L) MW-2 0.009949 0.006288 0.1 No 18 0.008494 0.003494 11.11 ln(x) 0.01 Param.

Molybdenum (mg/L) MW-5 0.01452 0.004768 0.1 No 15 0.009646 0.007198 13.33 No 0.01 Param.

Molybdenum (mg/L) MW-6 0.001304 0.0006123 0.1 No 15 0.0009582 0.0005105 26.67 No 0.01 Param.

Molybdenum (mg/L) MW-7 (bg) 0.0043 0.00016 0.1 No 15 0.002012 0.002117 20 No 0.01 NP (Cohens/xfrm)

Molybdenum (mg/L) MW-8 0.004907 0.002332 0.1 No 15 0.003619 0.0019 13.33 No 0.01 Param.

Molybdenum (mg/L) MW-10 0.01395 0.003104 0.1 No 7 0.008529 0.004567 0 No 0.01 Param.

Molybdenum (mg/L) MW-9 0.0266 0.009603 0.1 No 7 0.0181 0.007153 0 No 0.01 Param.

Molybdenum (mg/L) MW-1R 0.01 0.0088 0.1 No 25 0.00914 0.002778 0 No 0.01 NP (normality)
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Nickel (mg/L) MW-3 0.011 0.002 0.11 No 7 0.004343 0.0034 28.57 No 0.008 NP (normality)

Nickel (mg/L) MW-4 0.01901 0.01527 0.11 No 7 0.01714 0.001574 0 No 0.01 Param.

Nickel (mg/L) MW-2 0.02803 0.0134 0.11 No 7 0.02071 0.006157 0 No 0.01 Param.

Nickel (mg/L) MW-5 0.01671 0.0005356 0.11 No 7 0.004106 0.003527 42.86 No 0.01 Param.

Nickel (mg/L) MW-6 0.005 0.0019 0.11 No 7 0.002586 0.001075 71.43 No 0.008 NP (NDs)

Nickel (mg/L) MW-7 (bg) 0.005 0.0004 0.11 No 7 0.002089 0.001536 71.43 No 0.008 NP (NDs)

Nickel (mg/L) MW-8 0.005 0.0011 0.11 No 7 0.002314 0.001276 71.43 No 0.008 NP (NDs)

Nickel (mg/L) MW-10 0.0054 0.0021 0.11 No 7 0.002957 0.001359 71.43 No 0.008 NP (NDs)

Nickel (mg/L) MW-9 0.005 0.0015 0.11 No 7 0.003014 0.001322 71.43 No 0.008 NP (NDs)

Nickel (mg/L) MW-1R 0.02139 0.009438 0.11 No 25 0.02034 0.0202 0 ln(x) 0.01 Param.

pH (SU) MW-3 7.535 6.883 8.5 No 17 7.209 0.4599 0 No 0.005 Param.

pH (SU) MW-4 7.766 7.113 8.5 No 17 7.439 0.4611 0 No 0.005 Param.

pH (SU) MW-2 7.841 7.167 8.5 No 17 7.504 0.476 0 No 0.005 Param.

pH (SU) MW-5 7.912 7.125 8.5 No 14 7.519 0.4888 0 No 0.005 Param.

pH (SU) MW-6 7.857 7.2 8.5 No 14 7.529 0.4076 0 No 0.005 Param.

pH (SU) MW-7 (bg) 7.618 6.96 8.5 No 14 7.289 0.4087 0 No 0.005 Param.

pH (SU) MW-8 7.938 7.226 8.5 No 14 7.582 0.4425 0 No 0.005 Param.

pH (SU) MW-10 8.4 7.65 8.5 No 7 7.857 0.2646 0 No 0.008 NP (normality)

pH (SU) MW-9 7.943 6.951 8.5 No 7 7.447 0.3537 0 No 0.005 Param.

pH (SU) MW-1R 8.517 7.887 8.5 No 25 8.202 0.5636 0 No 0.005 Param.

Selenium (mg/L) MW-3 0.0015 0.00087 0.005 No 18 0.001201 0.0009387 61.11 No 0.01 NP (NDs)

Selenium (mg/L) MW-4 0.0009 0.00048 0.005 No 18 0.001022 0.0009557 83.33 No 0.01 NP (NDs)

Selenium (mg/L) MW-2 0.0038 0.0019 0.005 No 18 0.003456 0.003129 16.67 No 0.01 NP (normality)

Selenium (mg/L) MW-5 0.002 0.00028 0.005 No 15 0.0008787 0.00111 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-6 0.0009 0.00028 0.005 No 15 0.0006387 0.0004827 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-7 (bg) 0.0009 0.00028 0.005 No 15 0.0006387 0.0004827 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-8 0.0009 0.00028 0.005 No 15 0.0006387 0.0004827 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-10 0.002 0.00087 0.005 No 7 0.001181 0.0004944 100 No 0.008 NP (NDs)

Selenium (mg/L) MW-9 0.002 0.00087 0.005 No 7 0.001181 0.0004944 100 No 0.008 NP (NDs)

Selenium (mg/L) MW-1R 0.0039 0.0016 0.005 No 25 0.002492 0.001261 16 No 0.01 NP (normality)

Silver (mg/L) MW-3 0.0015 0.000026 0.0015 No 7 0.0006666 0.0006547 85.71 No 0.008 NP (NDs)

Silver (mg/L) MW-4 0.0015 0.000014 0.0015 No 7 0.0004899 0.0005539 71.43 No 0.008 NP (NDs)

Silver (mg/L) MW-2 0.0015 0.000036 0.0015 No 7 0.0004966 0.0005472 85.71 No 0.008 NP (NDs)

Silver (mg/L) MW-5 0.0015 0.000016 0.0015 No 7 0.0004937 0.0005501 85.71 No 0.008 NP (NDs)

Silver (mg/L) MW-6 0.001 0.000024 0.0015 No 7 0.0003234 0.000324 85.71 No 0.008 NP (NDs)

Silver (mg/L) MW-7 (bg) 0.001 0.000022 0.0015 No 7 0.0003223 0.0003252 71.43 No 0.008 NP (NDs)
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Silver (mg/L) MW-8 0.001 0.000028 0.0015 No 7 0.000324 0.0003234 85.71 No 0.008 NP (NDs)

Silver (mg/L) MW-10 0.0015 0.00004 0.0015 No 7 0.0005771 0.0005083 100 No 0.008 NP (NDs)

Silver (mg/L) MW-9 0.001 0.00004 0.0015 No 7 0.0004057 0.0003081 100 No 0.008 NP (NDs)

Silver (mg/L) MW-1R 0.0015 0.0003 0.0015 No 25 0.000732 0.0005483 100 No 0.01 NP (NDs)

Sulfate (mg/L) MW-3 1057 559.6 250 Yes 19 808.4 424.8 0 No 0.01 Param.

Sulfate (mg/L) MW-4 832.1 676.3 250 Yes 19 754.2 133.1 0 No 0.01 Param.

Sulfate (mg/L) MW-2 3.3 1 250 No 19 2.908 3.498 57.89 No 0.01 NP (NDs)

Sulfate (mg/L) MW-5 1200 83 250 No 15 730.5 478.6 0 No 0.01 NP (normality)

Sulfate (mg/L) MW-6 70.61 8.99 250 No 15 53.15 52.28 6.667 ln(x) 0.01 Param.

Sulfate (mg/L) MW-7 (bg) 51.22 26.11 250 No 15 38.67 18.52 0 No 0.01 Param.

Sulfate (mg/L) MW-8 6.168 1.749 250 No 15 5.125 6.464 6.667 ln(x) 0.01 Param.

Sulfate (mg/L) MW-10 5.254 -0.2356 250 No 7 2.509 2.311 28.57 No 0.01 Param.

Sulfate (mg/L) MW-9 171.1 13.67 250 No 7 92.37 66.25 0 No 0.01 Param.

Sulfate (mg/L) MW-1R 737.8 500.6 250 Yes 25 619.2 237.9 0 No 0.01 Param.

Thallium (mg/L) MW-3 0.0003 0.000087 0.002 No 18 0.0003787 0.0004579 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-4 0.0003 0.000087 0.002 No 18 0.0003121 0.0003625 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-2 0.001 0.000087 0.002 No 18 0.0005121 0.0006502 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-5 0.001 0.000029 0.002 No 15 0.0002653 0.0004231 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-6 0.0006 0.000029 0.002 No 15 0.0002038 0.0002733 93.33 No 0.01 NP (NDs)

Thallium (mg/L) MW-7 (bg) 0.0003 0.000029 0.002 No 15 0.0001853 0.0002517 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-8 0.0003 0.000029 0.002 No 15 0.0001896 0.0002494 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-10 0.0015 0.000087 0.002 No 7 0.0005839 0.0005002 100 No 0.008 NP (NDs)

Thallium (mg/L) MW-9 0.001 0.000087 0.002 No 7 0.0004481 0.0003377 85.71 No 0.008 NP (NDs)

Thallium (mg/L) MW-1R 0.0015 0.0006 0.002 No 25 0.001108 0.000657 96 No 0.01 NP (NDs)

Total Dissolved Solids (mg/L) MW-3 3560 2829 877.1 Yes 19 3195 624 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-4 2408 2014 877.1 Yes 19 2211 336.5 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-2 2253 1894 877.1 Yes 19 2074 307 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-5 2400 820 877.1 No 15 1779 679.2 0 No 0.01 NP (normality)

Total Dissolved Solids (mg/L) MW-6 1600 1100 877.1 Yes 15 1413 213.4 0 No 0.01 NP (normality)

Total Dissolved Solids (mg/L) MW-7 (bg) 720.3 607.7 877.1 No 15 664 83.05 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-8 614.6 366.8 877.1 No 15 490.7 182.9 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-10 1948 1309 877.1 Yes 7 1629 269 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-9 1304 610.5 877.1 No 7 957.1 291.8 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-1R 3500 3200 877.1 Yes 25 3212 488.5 0 No 0.01 NP (normality)

Vanadium (mg/L) MW-3 0.002507 0.0005015 0.027 No 7 0.001504 0.0008442 14.29 No 0.01 Param.

Vanadium (mg/L) MW-4 0.0025 0.00053 0.027 No 7 0.00093 0.0007057 14.29 No 0.008 NP (normality)
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Vanadium (mg/L) MW-2 0.005995 0.001013 0.027 No 7 0.003504 0.002097 0 No 0.01 Param.

Vanadium (mg/L) MW-5 0.003 0.0005 0.027 No 7 0.001356 0.001001 42.86 No 0.008 NP (Cohens/xfrm)

Vanadium (mg/L) MW-6 0.0008 0.00029 0.027 No 7 0.0005729 0.000178 57.14 No 0.008 NP (NDs)

Vanadium (mg/L) MW-7 (bg) 0.0007488 0.0005112 0.027 No 7 0.00063 0.0001 0 No 0.01 Param.

Vanadium (mg/L) MW-8 0.0008 0.00036 0.027 No 7 0.0005214 0.0001332 71.43 No 0.008 NP (NDs)

Vanadium (mg/L) MW-10 0.002 0.00076 0.027 No 7 0.001353 0.0005529 0 No 0.008 NP (normality)

Vanadium (mg/L) MW-9 0.0026 0.0005 0.027 No 7 0.001071 0.000892 71.43 No 0.008 NP (NDs)

Vanadium (mg/L) MW-1R 0.003805 0.002464 0.027 No 25 0.00338 0.001704 0 ln(x) 0.01 Param.

Zinc (mg/L) MW-3 2 0.00081 0.26 No 7 0.299 0.7501 85.71 No 0.008 NP (NDs)

Zinc (mg/L) MW-4 2 0.003 0.26 No 7 0.2993 0.75 85.71 No 0.008 NP (NDs)

Zinc (mg/L) MW-2 2 0.0099 0.26 No 7 0.3003 0.7495 85.71 No 0.008 NP (NDs)

Zinc (mg/L) MW-5 0.22 0.0025 0.26 No 7 0.04493 0.07743 71.43 No 0.008 NP (NDs)

Zinc (mg/L) MW-6 2 0.011 0.26 No 7 0.3004 0.7494 85.71 No 0.008 NP (NDs)

Zinc (mg/L) MW-7 (bg) 2 0.0023 0.26 No 7 0.2996 0.7498 71.43 No 0.008 NP (NDs)

Zinc (mg/L) MW-8 2 0.0026 0.26 No 7 0.2992 0.75 85.71 No 0.008 NP (NDs)

Zinc (mg/L) MW-10 0.16 0.011 0.26 No 7 0.03729 0.05417 71.43 No 0.008 NP (NDs)

Zinc (mg/L) MW-9 0.02 0.0064 0.26 No 7 0.01663 0.004572 85.71 No 0.008 NP (NDs)

Zinc (mg/L) MW-1R 0.067 0.022 0.26 No 25 0.07124 0.07947 24 No 0.01 NP (normality)

Confidence Interval
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 4/27/2021, 1:10 PM



0

0.0014

0.0028

0.0042

0.0056

0.007

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Antimony    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.006
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0.06

0.12

0.18

0.24

0.3

Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Arsenic    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.01
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1.2

1.8
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3

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Barium    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 1.3



0

0.001

0.002

0.003

0.004

0.005

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Beryllium    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.004
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240000

300000

Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Boron    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA

ug
/L

MW
-3

n=19 ln(x)

MW
-4

n=19 NP(normality)
n=19 NP(normality)

MW
-5

n=16 NP(normality)
MW

-6

n=16 NP(normality)
MW

-7 (bg)

n=16 NP(normality)
MW

-8

n=16 NP(normality)
n=8

MW
-9

n=8 n=26 NP(normality)

————————————————————————————————————————————————————————————————Limit = 16000



0

0.0012

0.0024

0.0036

0.0048

0.006

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Cadmium    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.0025
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320000

480000

640000

800000

Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Calcium    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 200000
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Chloride    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 150
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0.014

0.028

0.042

0.056

0.07

Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Chromium    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.011
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0.006

0.012

0.018

0.024

0.03

Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Cobalt    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

MW
-3

n=19 NP(Cohen/xfrm)
MW

-4

n=19 NP(normality)
MW

-2

n=19 NP(normality)
MW

-5

n=16

MW
-6

n=16 NP(Cohen/xfrm)
MW

-7 (bg)

n=16 Cohen`s

MW
-8

n=16 NP(normality)
MW

-10

n=8 NP(normality) α=0.004
MW

-9

n=8 NP(normality) α=0.004

n=26 ln(x)

————————————————————————————————————————————————————————————————Limit = 0.006
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6

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Combined Radium 226 + 228    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 5



0

0.008

0.016

0.024

0.032

0.04

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Copper    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.02
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Fluoride    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 2.42
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Iron    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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0

0.012

0.024

0.036

0.048

0.06

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Lead    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.014
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Lithium    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.059



0

0.00006

0.00012

0.00018

0.00024

0.0003

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Mercury    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.00014
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0.15

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Molybdenum    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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0.16

0.2

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Nickel    Analysis Run 6/7/2021 2:32 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.11
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9

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: pH    Analysis Run 6/7/2021 2:33 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA

SU

MW
-3

n=18 α=0.005/tail
MW

-4

n=18 α=0.005/tail
MW

-2

n=18 α=0.005/tail
MW

-5

n=15 α=0.005/tail
MW

-6

n=15 NP(normality)
MW

-7 (bg)

n=15 α=0.005/tail
MW

-8n=15 ln(x) α=0.005/tail
MW

-10

n=8 NP(normality) α=0.004/tail

MW
-9

n=8 α=0.005/tail

MW
-1R

n=26 α=0.005/tail
————————————————————————————————————————————————————————————————Limit = 8.5

————————————————————————————————————————————————————————————————Limit = 6.5
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0.0012

0.0024

0.0036

0.0048

0.006

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Selenium    Analysis Run 6/7/2021 2:33 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

MW
-3

n=19 NP(NDs)

MW
-4

n=19 NP(NDs)

MW
-2

n=19 NP(normality)
MW

-5

n=16 NP(NDs)

MW
-6

n=16 NP(NDs)

MW
-7 (bg)

n=16 NP(NDs)

MW
-8

n=16 NP(NDs)

MW
-10

n=8 NP(NDs) α=0.004
MW

-9

n=8 NP(NDs) α=0.004
MW

-1R

n=26 NP(normality)

————————————————————————————————————————————————————————————————Limit = 0.005
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0.0024

0.003

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Silver    Analysis Run 6/7/2021 2:33 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.0015
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Sulfate    Analysis Run 6/7/2021 2:33 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Thallium    Analysis Run 6/7/2021 2:33 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.28 For the statistical analyses of ground water by Golder Associates only. EPA
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Constituent Well Upper Lim. Lower Lim. ComplianceSig. N Mean Std. Dev. %NDs Transform Alpha Method

Antimony (mg/L) MW-3 0.00057 0.00027 0.006 No 19 0.0005466 0.0004471 94.74 No 0.01 NP (NDs)

Antimony (mg/L) MW-4 0.00057 0.00027 0.006 No 19 0.0004185 0.0002967 94.74 No 0.01 NP (NDs)

Antimony (mg/L) MW-2 0.00068 0.00027 0.006 No 19 0.0009932 0.001686 63.16 No 0.01 NP (NDs)

Antimony (mg/L) MW-5 0.0015 0.00009 0.006 No 16 0.0003713 0.0004503 100 No 0.01 NP (NDs)

Antimony (mg/L) MW-6 0.00033 0.0001 0.006 No 16 0.00023 0.0001014 75 No 0.01 NP (NDs)

Antimony (mg/L) MW-7 (bg) 0.0016 0.00009 0.006 No 16 0.0003116 0.0003563 87.5 No 0.01 NP (NDs)

Antimony (mg/L) MW-8 0.0003 0.00009 0.006 No 16 0.0002238 0.00009589 87.5 No 0.01 NP (NDs)

Antimony (mg/L) MW-10 0.0039 0.00018 0.006 No 8 0.00106 0.001259 75 No 0.004 NP (NDs)

Antimony (mg/L) MW-9 0.0006 0.0003 0.006 No 8 0.0003375 0.0001061 100 No 0.004 NP (NDs)

Antimony (mg/L) MW-1R 0.004602 0.001616 0.006 No 26 0.004724 0.005562 11.54 ln(x) 0.01 Param.

Arsenic (mg/L) MW-3 0.002174 0.001626 0.01 No 19 0.0019 0.0004676 10.53 No 0.01 Param.

Arsenic (mg/L) MW-4 0.0018 0.0012 0.01 No 19 0.001429 0.0002883 5.263 No 0.01 NP (normality)

Arsenic (mg/L) MW-2 0.009166 0.006565 0.01 No 19 0.007866 0.002221 5.263 No 0.01 Param.

Arsenic (mg/L) MW-5 0.1726 0.06709 0.01 Yes 16 0.1199 0.0811 0 No 0.01 Param.

Arsenic (mg/L) MW-6 0.001498 0.0009199 0.01 No 16 0.001209 0.0004439 6.25 No 0.01 Param.

Arsenic (mg/L) MW-7 (bg) 0.0019 0.00025 0.01 No 15 0.001075 0.001245 40 No 0.01 NP (Cohens/xfrm)

Arsenic (mg/L) MW-8 0.00572 0.00365 0.01 No 16 0.00485 0.001872 0 ln(x) 0.01 Param.

Arsenic (mg/L) MW-10 0.001366 0.000766 0.01 No 8 0.001066 0.0002832 0 No 0.01 Param.

Arsenic (mg/L) MW-9 0.003736 0.002039 0.01 No 8 0.002888 0.0008008 0 No 0.01 Param.

Arsenic (mg/L) MW-1R 0.0084 0.0068 0.01 No 26 0.007152 0.002058 3.846 No 0.01 NP (normality)

Barium (mg/L) MW-3 0.4341 0.3133 1.3 No 19 0.3737 0.1032 0 No 0.01 Param.

Barium (mg/L) MW-4 0.1549 0.1195 1.3 No 19 0.1372 0.03021 0 No 0.01 Param.

Barium (mg/L) MW-2 0.4816 0.4384 1.3 No 19 0.46 0.03682 0 No 0.01 Param.

Barium (mg/L) MW-5 0.2508 0.09471 1.3 No 16 0.1974 0.1357 0 ln(x) 0.01 Param.

Barium (mg/L) MW-6 1.299 0.8101 1.3 No 16 1.055 0.3759 0 No 0.01 Param.

Barium (mg/L) MW-7 (bg) 0.4078 0.3247 1.3 No 16 0.3663 0.06386 0 No 0.01 Param.

Barium (mg/L) MW-8 0.776 0.5465 1.3 No 16 0.6613 0.1763 0 No 0.01 Param.

Barium (mg/L) MW-10 1.3 1.1 1.3 No 8 1.225 0.07071 0 No 0.004 NP (normality)

Barium (mg/L) MW-9 1.974 0.7814 1.3 No 8 1.378 0.5624 0 No 0.01 Param.

Barium (mg/L) MW-1R 0.6192 0.4204 1.3 No 26 0.5198 0.2039 0 No 0.01 Param.

Beryllium (mg/L) MW-3 0.001 0.00031 0.004 No 19 0.0007021 0.0004642 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-4 0.001 0.00031 0.004 No 19 0.0007021 0.0004642 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-2 0.0015 0.00031 0.004 No 19 0.001022 0.0008791 84.21 No 0.01 NP (NDs)

Beryllium (mg/L) MW-5 0.002 0.00006 0.004 No 16 0.0007688 0.0005515 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-6 0.002 0.00006 0.004 No 16 0.0007394 0.0005509 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-7 (bg) 0.002 0.00006 0.004 No 16 0.0007394 0.0005509 100 No 0.01 NP (NDs)
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Beryllium (mg/L) MW-8 0.002 0.00006 0.004 No 16 0.0007118 0.0005727 93.75 No 0.01 NP (NDs)

Beryllium (mg/L) MW-10 0.002 0.0009 0.004 No 8 0.001113 0.0003603 100 No 0.004 NP (NDs)

Beryllium (mg/L) MW-9 0.002 0.001 0.004 No 8 0.001125 0.0003536 100 No 0.004 NP (NDs)

Beryllium (mg/L) MW-1R 0.001 0.001 0.004 No 26 0.001 0 100 No 0.01 NP (NDs)

Boron (ug/L) MW-3 5590 4557 16000 No 19 5121 921.7 0 ln(x) 0.01 Param.

Boron (ug/L) MW-4 4000 3300 16000 No 19 3726 605.4 0 No 0.01 NP (normality)

Boron (ug/L) MW-2 140000 88000 16000 Yes 19 124684 42849 0 No 0.01 NP (normality)

Boron (ug/L) MW-5 4600 2600 16000 No 16 4025 2787 0 No 0.01 NP (normality)

Boron (ug/L) MW-6 14000 8600 16000 No 16 10951 3736 0 No 0.01 NP (normality)

Boron (ug/L) MW-7 (bg) 15000 9200 16000 No 16 12725 3498 0 No 0.01 NP (normality)

Boron (ug/L) MW-8 4400 1100 16000 No 16 2298 1727 0 No 0.01 NP (normality)

Boron (ug/L) MW-10 47504 37496 16000 Yes 8 42500 4721 0 No 0.01 Param.

Boron (ug/L) MW-9 6186 4364 16000 No 8 5275 859.8 0 No 0.01 Param.

Boron (ug/L) MW-1R 190000 160000 16000 Yes 26 168077 37949 0 No 0.01 NP (normality)

Cadmium (mg/L) MW-3 0.001 0.00004 0.0025 No 19 0.0007087 0.001048 94.74 No 0.01 NP (NDs)

Cadmium (mg/L) MW-4 0.0006 0.00004 0.0025 No 19 0.0004512 0.0006704 89.47 No 0.01 NP (NDs)

Cadmium (mg/L) MW-2 0.0011 0.00014 0.0025 No 19 0.0007205 0.0008195 63.16 No 0.01 NP (NDs)

Cadmium (mg/L) MW-5 0.0006 0.000018 0.0025 No 16 0.0004173 0.0007599 81.25 No 0.01 NP (NDs)

Cadmium (mg/L) MW-6 0.0006 0.0000285 0.0025 No 16 0.0002795 0.0003243 62.5 No 0.01 NP (NDs)

Cadmium (mg/L) MW-7 (bg) 0.0006 0.000017 0.0025 No 16 0.000269 0.000332 93.75 No 0.01 NP (NDs)

Cadmium (mg/L) MW-8 0.0006 0.0000285 0.0025 No 16 0.0002731 0.000329 87.5 No 0.01 NP (NDs)

Cadmium (mg/L) MW-10 0.003 0.00003 0.0025 No 8 0.0009588 0.0008999 75 No 0.004 NP (NDs)

Cadmium (mg/L) MW-9 0.0012 0.00004 0.0025 No 8 0.000655 0.00034 100 No 0.004 NP (NDs)

Cadmium (mg/L) MW-1R 0.0043 0.0016 0.0025 No 26 0.004573 0.005049 30.77 No 0.01 NP (Cohens/xfrm)

Calcium (ug/L) MW-3 620000 540000 200000 Yes 20 595500 87207 0 No 0.01 NP (normality)

Calcium (ug/L) MW-4 467101 423899 200000 Yes 20 445500 38041 0 No 0.01 Param.

Calcium (ug/L) MW-2 210000 180000 200000 No 20 202500 35075 0 No 0.01 NP (normality)

Calcium (ug/L) MW-5 610000 210000 200000 Yes 16 446875 170126 0 No 0.01 NP (normality)

Calcium (ug/L) MW-6 260000 190000 200000 No 16 216331 63569 0 No 0.01 NP (normality)

Calcium (ug/L) MW-7 (bg) 150000 130000 200000 No 16 145625 15903 0 No 0.01 NP (normality)

Calcium (ug/L) MW-8 140604 121271 200000 No 16 130938 14857 0 No 0.01 Param.

Calcium (ug/L) MW-10 160000 130000 200000 No 8 141250 13562 0 No 0.004 NP (normality)

Calcium (ug/L) MW-9 262795 229931 200000 Yes 8 246250 15980 0 ln(x) 0.01 Param.

Calcium (ug/L) MW-1R 252620 163291 200000 No 26 225038 114780 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-3 476.4 362.6 150 Yes 20 419.5 100.3 0 No 0.01 Param.

Chloride (mg/L) MW-4 322.6 251.4 150 Yes 20 287 62.75 0 No 0.01 Param.
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Chloride (mg/L) MW-2 150.2 140.8 150 No 20 145.5 8.256 0 No 0.01 Param.

Chloride (mg/L) MW-5 22.37 14.77 150 No 16 18.57 5.841 0 No 0.01 Param.

Chloride (mg/L) MW-6 300 150 150 No 16 230 70.05 0 No 0.01 NP (normality)

Chloride (mg/L) MW-7 (bg) 15 13 150 No 16 14.19 0.8342 0 No 0.01 NP (normality)

Chloride (mg/L) MW-8 46.62 17.59 150 No 16 37.59 30.55 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-10 594.8 377.7 150 Yes 8 486.3 102.4 0 No 0.01 Param.

Chloride (mg/L) MW-9 18 9.5 150 No 8 11.94 2.57 0 No 0.004 NP (normality)

Chloride (mg/L) MW-1R 265.7 253.5 150 Yes 26 259.6 12.48 0 No 0.01 Param.

Chromium (mg/L) MW-3 0.002326 0.001429 0.011 No 19 0.001987 0.0009009 0 ln(x) 0.01 Param.

Chromium (mg/L) MW-4 0.0021 0.0017 0.011 No 19 0.002005 0.000454 5.263 No 0.01 NP (normality)

Chromium (mg/L) MW-2 0.05432 0.03279 0.011 Yes 19 0.04356 0.01839 0 No 0.01 Param.

Chromium (mg/L) MW-5 0.0008 0.00063 0.011 No 16 0.0008481 0.0007291 81.25 No 0.01 NP (NDs)

Chromium (mg/L) MW-6 0.0017 0.00099 0.011 No 16 0.001698 0.001025 0 No 0.01 NP (normality)

Chromium (mg/L) MW-7 (bg) 0.0008 0.00037 0.011 No 16 0.0007706 0.0005688 68.75 No 0.01 NP (NDs)

Chromium (mg/L) MW-8 0.0008773 0.0006164 0.011 No 16 0.0007469 0.0002005 31.25 No 0.01 Param.

Chromium (mg/L) MW-10 0.01121 0.006468 0.011 No 8 0.008838 0.002235 0 No 0.01 Param.

Chromium (mg/L) MW-9 0.002666 0.001834 0.011 No 8 0.00225 0.0003928 0 No 0.01 Param.

Chromium (mg/L) MW-1R 0.006759 0.003676 0.011 No 26 0.006038 0.004093 3.846 ln(x) 0.01 Param.

Cobalt (mg/L) MW-3 0.00099 0.00067 0.006 No 19 0.0009395 0.0004589 26.32 No 0.01 NP (Cohens/xfrm)

Cobalt (mg/L) MW-4 0.00058 0.00032 0.006 No 19 0.0006258 0.0005475 42.11 No 0.01 NP (normality)

Cobalt (mg/L) MW-2 0.0086 0.0046 0.006 No 19 0.006758 0.002056 0 No 0.01 NP (normality)

Cobalt (mg/L) MW-5 0.003793 0.001187 0.006 No 16 0.00249 0.002003 31.25 No 0.01 Param.

Cobalt (mg/L) MW-6 0.00083 0.00036 0.006 No 16 0.0006525 0.0003177 50 No 0.01 NP (Cohens/xfrm)

Cobalt (mg/L) MW-7 (bg) 0.0008568 0.0007357 0.006 No 16 0.0007844 0.00008025 18.75 No 0.01 Param.

Cobalt (mg/L) MW-8 0.0018 0.00034 0.006 No 16 0.0007913 0.0006348 43.75 No 0.01 NP (normality)

Cobalt (mg/L) MW-10 0.0026 0.00062 0.006 No 8 0.001009 0.0006607 0 No 0.004 NP (normality)

Cobalt (mg/L) MW-9 0.0025 0.0005 0.006 No 8 0.001101 0.0007976 12.5 No 0.004 NP (normality)

Cobalt (mg/L) MW-1R 0.01765 0.006236 0.006 Yes 26 0.01842 0.02257 0 ln(x) 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-3 1.519 0.8004 5 No 19 1.16 0.6137 26.32 No 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-4 1.05 0.515 5 No 19 0.9027 0.3891 42.11 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-2 2.27 1 5 No 19 1.576 0.8142 31.58 No 0.01 NP (Cohens/xfrm)

Combined Radium 226 + 228 (pCi/L) MW-5 1.1 0.61 5 No 16 0.9781 0.3731 56.25 No 0.01 NP (NDs)

Combined Radium 226 + 228 (pCi/L) MW-6 2.34 0.87 5 No 16 1.454 0.788 37.5 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-7 (bg) 1.73 0.762 5 No 16 1.207 0.4328 56.25 No 0.01 NP (NDs)

Combined Radium 226 + 228 (pCi/L) MW-8 2.31 0.952 5 No 16 1.643 1.011 37.5 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-10 2.033 0.702 5 No 7 1.464 0.4331 28.57 No 0.01 Param.
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Combined Radium 226 + 228 (pCi/L) MW-9 1.671 1.167 5 No 8 1.419 0.2376 12.5 No 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-1R 2.25 0.73 5 No 5 1.154 0.6247 60 No 0.031 NP (NDs)

Copper (mg/L) MW-3 0.022 0.00045 0.02 No 8 0.005366 0.00695 75 No 0.004 NP (NDs)

Copper (mg/L) MW-4 0.022 0.00085 0.02 No 8 0.005531 0.006831 62.5 No 0.004 NP (NDs)

Copper (mg/L) MW-2 0.022 0.0012 0.02 No 8 0.005775 0.006689 75 No 0.004 NP (NDs)

Copper (mg/L) MW-5 0.022 0.00028 0.02 No 8 0.005585 0.00682 75 No 0.004 NP (NDs)

Copper (mg/L) MW-6 0.0051 0.0012 0.02 No 8 0.003675 0.001448 62.5 No 0.004 NP (NDs)

Copper (mg/L) MW-7 (bg) 0.005 0.00046 0.02 No 8 0.003131 0.001864 75 No 0.004 NP (NDs)

Copper (mg/L) MW-8 0.005 0.00084 0.02 No 8 0.003223 0.00172 75 No 0.004 NP (NDs)

Copper (mg/L) MW-10 0.0086 0.00087 0.02 No 8 0.004159 0.002326 87.5 No 0.004 NP (NDs)

Copper (mg/L) MW-9 0.0086 0.0013 0.02 No 8 0.004238 0.00221 87.5 No 0.004 NP (NDs)

Copper (mg/L) MW-1R 0.0099 0.0043 0.02 No 26 0.009631 0.008156 61.54 No 0.01 NP (NDs)

Fluoride (mg/L) MW-3 1.565 1.029 2.42 No 19 1.297 0.4574 0 No 0.01 Param.

Fluoride (mg/L) MW-4 1.29 1.114 2.42 No 19 1.202 0.1508 0 No 0.01 Param.

Fluoride (mg/L) MW-2 13.02 10.46 2.42 Yes 19 11.74 2.184 0 No 0.01 Param.

Fluoride (mg/L) MW-5 3.367 2.246 2.42 No 16 2.806 0.8614 0 No 0.01 Param.

Fluoride (mg/L) MW-6 1.707 1.431 2.42 No 16 1.569 0.212 0 No 0.01 Param.

Fluoride (mg/L) MW-7 (bg) 0.1409 0.08589 2.42 No 16 0.1067 0.05031 18.75 No 0.01 Param.

Fluoride (mg/L) MW-8 0.4943 0.322 2.42 No 16 0.4081 0.1324 0 No 0.01 Param.

Fluoride (mg/L) MW-10 11.49 9.46 2.42 Yes 8 10.48 0.9573 0 No 0.01 Param.

Fluoride (mg/L) MW-9 2.607 2.268 2.42 No 8 2.438 0.1598 0 No 0.01 Param.

Fluoride (mg/L) MW-1R 26 21 2.42 Yes 26 21.47 7.421 3.846 No 0.01 NP (normality)

Iron (mg/L) MW-3 22.13 2.348 26.55 No 8 12.24 9.331 0 No 0.01 Param.

Iron (mg/L) MW-4 9.113 6.737 26.55 No 8 7.925 1.121 0 No 0.01 Param.

Iron (mg/L) MW-2 23 6.7 26.55 No 8 18.96 5.145 0 No 0.004 NP (normality)

Iron (mg/L) MW-5 40.74 13.63 26.55 No 8 27.19 12.79 0 No 0.01 Param.

Iron (mg/L) MW-6 18.91 11.59 26.55 No 8 15.25 3.454 0 No 0.01 Param.

Iron (mg/L) MW-7 (bg) 20.56 15.19 26.55 No 8 17.88 2.532 0 No 0.01 Param.

Iron (mg/L) MW-8 28.63 18.62 26.55 No 8 23.63 4.719 0 No 0.01 Param.

Iron (mg/L) MW-10 11.75 8.65 26.55 No 8 10.2 1.462 0 No 0.01 Param.

Iron (mg/L) MW-9 23.65 15.1 26.55 No 8 19.38 4.033 0 No 0.01 Param.

Iron (mg/L) MW-1R 4.151 2.618 26.55 No 26 3.385 1.573 0 No 0.01 Param.

Lead (mg/L) MW-3 0.002 0.00022 0.014 No 19 0.0007999 0.0008566 63.16 No 0.01 NP (NDs)

Lead (mg/L) MW-4 0.0005 0.00028 0.014 No 19 0.0005847 0.000602 63.16 No 0.01 NP (NDs)

Lead (mg/L) MW-2 0.0052 0.0016 0.014 No 19 0.003561 0.002477 15.79 No 0.01 NP (Cohens/xfrm)

Lead (mg/L) MW-5 0.0025 0.00022 0.014 No 16 0.002811 0.006851 50 No 0.01 NP (Cohens/xfrm)
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Lead (mg/L) MW-6 0.002379 0.001023 0.014 No 16 0.001701 0.001042 18.75 No 0.01 Param.

Lead (mg/L) MW-7 (bg) 0.00062 0.000057 0.014 No 16 0.0005719 0.0007789 68.75 No 0.01 NP (NDs)

Lead (mg/L) MW-8 0.002 0.0003 0.014 No 16 0.0009356 0.0009747 43.75 No 0.01 NP (normality)

Lead (mg/L) MW-10 0.045 0.00078 0.014 No 8 0.00746 0.0152 25 No 0.004 NP (normality)

Lead (mg/L) MW-9 0.002 0.0005 0.014 No 8 0.001054 0.0006934 62.5 No 0.004 NP (NDs)

Lead (mg/L) MW-1R 0.03504 0.01187 0.014 No 26 0.03547 0.04171 0 ln(x) 0.01 Param.

Lithium (mg/L) MW-3 0.07654 0.04746 0.059 No 19 0.062 0.02483 5.263 No 0.01 Param.

Lithium (mg/L) MW-4 0.05813 0.03945 0.059 No 19 0.04879 0.01596 5.263 No 0.01 Param.

Lithium (mg/L) MW-2 1.53 1.247 0.059 Yes 19 1.388 0.242 0 No 0.01 Param.

Lithium (mg/L) MW-5 0.1327 0.06545 0.059 Yes 16 0.09909 0.05171 12.5 No 0.01 Param.

Lithium (mg/L) MW-6 0.23 0.16 0.059 Yes 16 0.1884 0.0648 6.25 No 0.01 NP (normality)

Lithium (mg/L) MW-7 (bg) 0.0061 0.0022 0.059 No 16 0.007691 0.01386 37.5 No 0.01 NP (normality)

Lithium (mg/L) MW-8 0.03657 0.0223 0.059 No 16 0.02944 0.01097 6.25 No 0.01 Param.

Lithium (mg/L) MW-10 1.509 0.8664 0.059 Yes 8 1.188 0.3029 0 No 0.01 Param.

Lithium (mg/L) MW-9 0.28 0.16 0.059 Yes 8 0.2288 0.04581 0 No 0.004 NP (normality)

Lithium (mg/L) MW-1R 3.177 2.408 0.059 Yes 26 2.793 0.7884 0 No 0.01 Param.

Mercury (mg/L) MW-3 0.00016 0.0000407 0.00014 No 19 0.0001118 0.00006198 78.95 No 0.01 NP (NDs)

Mercury (mg/L) MW-4 0.00016 0.000041 0.00014 No 19 0.000118 0.00006055 94.74 No 0.01 NP (NDs)

Mercury (mg/L) MW-2 0.00016 0.000041 0.00014 No 19 0.0001737 0.0002795 78.95 No 0.01 NP (NDs)

Mercury (mg/L) MW-5 0.00017 1.6e-7 0.00014 No 16 0.000101 0.00007612 93.75 No 0.01 NP (NDs)

Mercury (mg/L) MW-6 0.00016 0.000025 0.00014 No 16 0.00009142 0.00006911 62.5 No 0.01 NP (NDs)

Mercury (mg/L) MW-7 (bg) 0.00016 0.00004025 0.00014 No 16 0.00009904 0.00007184 75 No 0.01 NP (NDs)

Mercury (mg/L) MW-8 0.00016 0.0000407 0.00014 No 16 0.00008553 0.00007098 68.75 No 0.01 NP (NDs)

Mercury (mg/L) MW-10 0.0002 1.6e-7 0.00014 No 8 0.00008031 0.00009047 50 No 0.004 NP (normality)

Mercury (mg/L) MW-9 0.0002 1.6e-7 0.00014 No 8 0.00009525 0.00009277 62.5 No 0.004 NP (NDs)

Mercury (mg/L) MW-1R 0.00002908 0.000008938 0.00014 No 26 0.00003138 0.00004023 3.846 ln(x) 0.01 Param.

Molybdenum (mg/L) MW-3 0.0065 0.00012 0.1 No 19 0.002464 0.003113 52.63 No 0.01 NP (NDs)

Molybdenum (mg/L) MW-4 0.0016 0.001 0.1 No 19 0.001276 0.0006161 21.05 No 0.01 NP (normality)

Molybdenum (mg/L) MW-2 0.00967 0.00619 0.1 No 19 0.008321 0.003479 10.53 ln(x) 0.01 Param.

Molybdenum (mg/L) MW-5 0.01402 0.00492 0.1 No 16 0.009468 0.00699 12.5 No 0.01 Param.

Molybdenum (mg/L) MW-6 0.001258 0.0005951 0.1 No 16 0.0009264 0.0005093 25 No 0.01 Param.

Molybdenum (mg/L) MW-7 (bg) 0.0043 0.00016 0.1 No 16 0.001896 0.002096 18.75 No 0.01 NP (Cohens/xfrm)

Molybdenum (mg/L) MW-8 0.004812 0.002424 0.1 No 16 0.003618 0.001836 12.5 No 0.01 Param.

Molybdenum (mg/L) MW-10 0.01222 0.004076 0.1 No 8 0.007988 0.004496 0 ln(x) 0.01 Param.

Molybdenum (mg/L) MW-9 0.02728 0.0114 0.1 No 8 0.01934 0.007491 0 No 0.01 Param.

Molybdenum (mg/L) MW-1R 0.01 0.0081 0.1 No 26 0.009012 0.002799 0 No 0.01 NP (normality)
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Nickel (mg/L) MW-3 0.011 0.002 0.11 No 8 0.004087 0.00323 25 No 0.004 NP (normality)

Nickel (mg/L) MW-4 0.01883 0.01567 0.11 No 8 0.01725 0.001488 0 No 0.01 Param.

Nickel (mg/L) MW-2 0.02642 0.01383 0.11 No 8 0.02013 0.005939 0 No 0.01 Param.

Nickel (mg/L) MW-5 0.011 0.00054 0.11 No 8 0.00388 0.003327 37.5 No 0.004 NP (Cohens/xfrm)

Nickel (mg/L) MW-6 0.005 0.0019 0.11 No 8 0.002537 0.001004 75 No 0.004 NP (NDs)

Nickel (mg/L) MW-7 (bg) 0.005 0.0004 0.11 No 8 0.002102 0.001423 75 No 0.004 NP (NDs)

Nickel (mg/L) MW-8 0.005 0.0011 0.11 No 8 0.0023 0.001182 75 No 0.004 NP (NDs)

Nickel (mg/L) MW-10 0.0054 0.0021 0.11 No 8 0.002987 0.001261 62.5 No 0.004 NP (NDs)

Nickel (mg/L) MW-9 0.005 0.0015 0.11 No 8 0.003025 0.001224 62.5 No 0.004 NP (NDs)

Nickel (mg/L) MW-1R 0.02157 0.009776 0.11 No 26 0.02052 0.01982 0 ln(x) 0.01 Param.

pH (SU) MW-3 7.501 6.884 8.5 No 18 7.192 0.4517 0 No 0.005 Param.

pH (SU) MW-4 7.733 7.117 8.5 No 18 7.425 0.4515 0 No 0.005 Param.

pH (SU) MW-2 7.801 7.145 8.5 No 18 7.473 0.4805 0 No 0.005 Param.

pH (SU) MW-5 7.86 7.076 8.5 No 15 7.468 0.5101 0 No 0.005 Param.

pH (SU) MW-6 7.89 7.16 8.5 No 15 7.505 0.4035 0 No 0.01 NP (normality)

pH (SU) MW-7 (bg) 7.578 6.89 8.5 No 15 7.234 0.447 0 No 0.005 Param.

pH (SU) MW-8 7.878 7.224 8.5 No 15 7.555 0.4389 0 ln(x) 0.005 Param.

pH (SU) MW-10 8.4 7.6 8.5 No 8 7.825 0.2613 0 No 0.004 NP (normality)

pH (SU) MW-9 7.836 6.982 8.5 No 8 7.409 0.345 0 No 0.005 Param.

pH (SU) MW-1R 8.484 7.847 8.5 No 26 8.165 0.5829 0 No 0.005 Param.

Selenium (mg/L) MW-3 0.0016 0.00087 0.005 No 19 0.001374 0.001185 63.16 No 0.01 NP (NDs)

Selenium (mg/L) MW-4 0.0009 0.00048 0.005 No 19 0.001016 0.0009292 84.21 No 0.01 NP (NDs)

Selenium (mg/L) MW-2 0.0038 0.0018 0.005 No 19 0.003321 0.003097 21.05 No 0.01 NP (normality)

Selenium (mg/L) MW-5 0.0009 0.00028 0.005 No 16 0.00088 0.001072 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-6 0.0009 0.00028 0.005 No 16 0.000655 0.0004709 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-7 (bg) 0.0009 0.00028 0.005 No 16 0.000655 0.0004709 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-8 0.0009 0.00028 0.005 No 16 0.000655 0.0004709 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-10 0.002 0.00081 0.005 No 8 0.001135 0.0004762 100 No 0.004 NP (NDs)

Selenium (mg/L) MW-9 0.002 0.00087 0.005 No 8 0.001146 0.0004684 100 No 0.004 NP (NDs)

Selenium (mg/L) MW-1R 0.0039 0.0016 0.005 No 26 0.002477 0.001238 15.38 No 0.01 NP (normality)

Silver (mg/L) MW-3 0.0015 0.000026 0.0015 No 8 0.0007708 0.000674 87.5 No 0.004 NP (NDs)

Silver (mg/L) MW-4 0.0015 0.000014 0.0015 No 8 0.0004661 0.0005172 75 No 0.004 NP (NDs)

Silver (mg/L) MW-2 0.0015 0.000036 0.0015 No 8 0.000472 0.0005114 87.5 No 0.004 NP (NDs)

Silver (mg/L) MW-5 0.0015 0.000016 0.0015 No 8 0.0004695 0.0005139 87.5 No 0.004 NP (NDs)

Silver (mg/L) MW-6 0.001 0.000024 0.0015 No 8 0.0003205 0.0003001 87.5 No 0.004 NP (NDs)

Silver (mg/L) MW-7 (bg) 0.001 0.000022 0.0015 No 8 0.0003195 0.0003012 75 No 0.004 NP (NDs)
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Silver (mg/L) MW-8 0.001 0.000028 0.0015 No 8 0.000321 0.0002995 87.5 No 0.004 NP (NDs)

Silver (mg/L) MW-10 0.0015 0.00004 0.0015 No 8 0.0005388 0.0004829 100 No 0.004 NP (NDs)

Silver (mg/L) MW-9 0.001 0.00004 0.0015 No 8 0.0003925 0.0002876 100 No 0.004 NP (NDs)

Silver (mg/L) MW-1R 0.0015 0.0003 0.0015 No 26 0.0007615 0.0005579 100 No 0.01 NP (NDs)

Sulfate (mg/L) MW-3 1033 559.7 250 Yes 20 796.5 416.9 0 No 0.01 Param.

Sulfate (mg/L) MW-4 821.9 664.1 250 Yes 20 743 138.9 0 No 0.01 Param.

Sulfate (mg/L) MW-2 3.3 1 250 No 20 2.838 3.419 55 No 0.01 NP (NDs)

Sulfate (mg/L) MW-5 1100 83 250 No 16 718.6 464.8 0 No 0.01 NP (normality)

Sulfate (mg/L) MW-6 61.54 8.566 250 No 16 50.18 51.89 6.25 ln(x) 0.01 Param.

Sulfate (mg/L) MW-7 (bg) 49.45 24.92 250 No 16 37.19 18.85 0 No 0.01 Param.

Sulfate (mg/L) MW-8 6.563 1.912 250 No 16 5.493 6.415 6.25 ln(x) 0.01 Param.

Sulfate (mg/L) MW-10 4.802 0.2643 250 No 8 2.533 2.14 25 No 0.01 Param.

Sulfate (mg/L) MW-9 155.2 24.19 250 No 8 89.7 61.8 0 No 0.01 Param.

Sulfate (mg/L) MW-1R 760.2 515.2 250 Yes 26 637.7 251.4 0 No 0.01 Param.

Thallium (mg/L) MW-3 0.001 0.000087 0.002 No 19 0.0004377 0.000514 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-4 0.0003 0.000087 0.002 No 19 0.0003114 0.0003523 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-2 0.001 0.000087 0.002 No 19 0.0005009 0.0006337 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-5 0.001 0.000029 0.002 No 16 0.0003425 0.0005122 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-6 0.0003 0.000029 0.002 No 16 0.0002098 0.0002651 93.75 No 0.01 NP (NDs)

Thallium (mg/L) MW-7 (bg) 0.0003 0.000029 0.002 No 16 0.0001925 0.0002448 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-8 0.0003 0.000029 0.002 No 16 0.0001965 0.0002425 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-10 0.0015 0.000087 0.002 No 8 0.0006859 0.0005457 100 No 0.004 NP (NDs)

Thallium (mg/L) MW-9 0.001 0.000087 0.002 No 8 0.0004296 0.000317 87.5 No 0.004 NP (NDs)

Thallium (mg/L) MW-1R 0.0015 0.0006 0.002 No 26 0.001123 0.0006483 96.15 No 0.01 NP (NDs)

Total Dissolved Solids (mg/L) MW-3 3527 2833 877.1 Yes 20 3180 611 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-4 2383 1997 877.1 Yes 20 2190 340.1 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-2 2231 1879 877.1 Yes 20 2055 310.3 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-5 2400 820 877.1 No 16 1793 658.5 0 No 0.01 NP (normality)

Total Dissolved Solids (mg/L) MW-6 1600 1200 877.1 Yes 16 1400 212.9 0 No 0.01 NP (normality)

Total Dissolved Solids (mg/L) MW-7 (bg) 716 611.5 877.1 No 16 663.8 80.24 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-8 609 378.5 877.1 No 16 493.8 177.1 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-10 1903 1372 877.1 Yes 8 1638 250.4 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-9 1235 659.7 877.1 No 8 947.5 271.5 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-1R 3500 3100 877.1 Yes 26 3200 482.5 0 No 0.01 NP (normality)

Vanadium (mg/L) MW-3 0.002264 0.0006012 0.027 No 8 0.001384 0.0008527 12.5 ln(x) 0.01 Param.

Vanadium (mg/L) MW-4 0.0025 0.00053 0.027 No 8 0.0008825 0.000667 12.5 No 0.004 NP (normality)
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Vanadium (mg/L) MW-2 0.005474 0.0007831 0.027 No 8 0.003129 0.002213 12.5 No 0.01 Param.

Vanadium (mg/L) MW-5 0.003 0.0005 0.027 No 8 0.001249 0.0009745 50 No 0.004 NP (Cohens/xfrm)

Vanadium (mg/L) MW-6 0.0008 0.00029 0.027 No 8 0.0005638 0.0001668 62.5 No 0.004 NP (NDs)

Vanadium (mg/L) MW-7 (bg) 0.0007309 0.0005341 0.027 No 8 0.0006325 0.00009285 0 No 0.01 Param.

Vanadium (mg/L) MW-8 0.0008 0.00036 0.027 No 8 0.0005188 0.0001236 75 No 0.004 NP (NDs)

Vanadium (mg/L) MW-10 0.002 0.00076 0.027 No 8 0.001279 0.0005531 0 No 0.004 NP (normality)

Vanadium (mg/L) MW-9 0.0026 0.0005 0.027 No 8 0.001 0.0008502 75 No 0.004 NP (NDs)

Vanadium (mg/L) MW-1R 0.003745 0.002465 0.027 No 26 0.003346 0.001679 3.846 ln(x) 0.01 Param.

Zinc (mg/L) MW-3 2 0.00081 0.26 No 8 0.2639 0.7015 87.5 No 0.004 NP (NDs)

Zinc (mg/L) MW-4 2 0.003 0.26 No 8 0.2641 0.7014 87.5 No 0.004 NP (NDs)

Zinc (mg/L) MW-2 2 0.0099 0.26 No 8 0.265 0.7011 87.5 No 0.004 NP (NDs)

Zinc (mg/L) MW-5 0.22 0.0025 0.26 No 8 0.04156 0.07232 75 No 0.004 NP (NDs)

Zinc (mg/L) MW-6 2 0.011 0.26 No 8 0.2651 0.701 87.5 No 0.004 NP (NDs)

Zinc (mg/L) MW-7 (bg) 2 0.0023 0.26 No 8 0.2644 0.7013 75 No 0.004 NP (NDs)

Zinc (mg/L) MW-8 2 0.0026 0.26 No 8 0.2641 0.7014 87.5 No 0.004 NP (NDs)

Zinc (mg/L) MW-10 0.16 0.011 0.26 No 8 0.03462 0.05072 75 No 0.004 NP (NDs)

Zinc (mg/L) MW-9 0.02 0.0064 0.26 No 8 0.0168 0.00426 87.5 No 0.004 NP (NDs)

Zinc (mg/L) MW-1R 0.068 0.022 0.26 No 26 0.0735 0.07872 23.08 No 0.01 NP (Cohens/xfrm)
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Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Cobalt    Analysis Run 9/24/2021 3:54 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA

m
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n=20 NP(Cohen/xfrm)
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n=20 NP(Cohen/xfrm)
MW

-2

n=20

MW
-5

n=17

MW
-6

n=17 NP(NDs)

MW
-7 (bg)

n=17 Cohen`s

MW
-8
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n=9 NP(normality) α=0.002
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n=9 NP(Cohen/xfrm) α=0.002

n=27 ln(x)

————————————————————————————————————————————————————————————————Limit = 0.006
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Combined Radium 226 + 228    Analysis Run 9/24/2021 3:54 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA
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n=6 NP(normality) α=0.0155

————————————————————————————————————————————————————————————————Limit = 5
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0.016

0.024

0.032

0.04

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Copper    Analysis Run 9/24/2021 3:54 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.02
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Fluoride    Analysis Run 9/24/2021 3:54 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 2.67
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Iron    Analysis Run 9/24/2021 3:54 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

MW
-3

n=9

MW
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————————————————————————————————————————————————————————————————Limit = 22.63
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0.024

0.036
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0.06

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Lead    Analysis Run 9/24/2021 3:54 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA
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n=9 NP(NDs) α=0.002
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-1R

n=27 ln(x)

————————————————————————————————————————————————————————————————Limit = 0.014
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Lithium    Analysis Run 9/24/2021 3:54 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.059
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0.00024

0.0003

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Mercury    Analysis Run 9/24/2021 3:54 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

MW
-3

n=20 NP(NDs)

MW
-4

n=20 NP(NDs)

MW
-2

n=20 NP(NDs)
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-1R

n=27 ln(x)

————————————————————————————————————————————————————————————————Limit = 0.00014
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Molybdenum    Analysis Run 9/24/2021 3:54 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

MW
-3

n=20 NP(NDs)

MW
-4

n=20 Cohen`s

MW
-2

n=20 ln(x)
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————————————————————————————————————————————————————————————————Limit = 0.1
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Nickel    Analysis Run 9/24/2021 3:54 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA
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n=27 ln(x)

————————————————————————————————————————————————————————————————Limit = 0.11
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: pH    Analysis Run 9/24/2021 3:54 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 9

————————————————————————————————————————————————————————————————Limit = 6.5



0
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0.0024
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0.0048

0.006

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Selenium    Analysis Run 9/24/2021 3:55 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.005
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0.003

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Silver    Analysis Run 9/24/2021 3:55 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.001
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Sulfate    Analysis Run 9/24/2021 3:55 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 370
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Thallium    Analysis Run 9/24/2021 3:55 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.001
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Total Dissolved Solids    Analysis Run 9/24/2021 3:55 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA
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—————— Limit = 867——————————————————————————————————————————————————————————
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0.03

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Vanadium    Analysis Run 9/24/2021 3:55 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA
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n=27 ln(x)
————————————————————————————————————————————————————————————————Limit = 0.027
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Zinc    Analysis Run 9/24/2021 3:55 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.31 For the statistical analyses of ground water by Golder Associates only. EPA
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————————————————————————————————————————————————————————————————Limit = 0.27



Constituent Well Upper Lim. Lower Lim. ComplianceSig. N Mean Std. Dev. %NDs Transform Alpha Method

Antimony (mg/L) MW-3 0.00057 0.00027 0.006 No 20 0.0005343 0.0004387 95 No 0.01 NP (NDs)

Antimony (mg/L) MW-4 0.00057 0.00027 0.006 No 20 0.0004125 0.00029 95 No 0.01 NP (NDs)

Antimony (mg/L) MW-2 0.0006 0.0003 0.006 No 20 0.0009585 0.001648 65 No 0.01 NP (NDs)

Antimony (mg/L) MW-5 0.0015 0.00009 0.006 No 17 0.0003671 0.0004363 100 No 0.01 NP (NDs)

Antimony (mg/L) MW-6 0.00033 0.0001 0.006 No 17 0.0002341 0.00009961 76.47 No 0.01 NP (NDs)

Antimony (mg/L) MW-7 (bg) 0.0016 0.00009 0.006 No 17 0.0003109 0.000345 88.24 No 0.01 NP (NDs)

Antimony (mg/L) MW-8 0.0003 0.00009 0.006 No 17 0.0002282 0.00009467 88.24 No 0.01 NP (NDs)

Antimony (mg/L) MW-10 0.0039 0.00018 0.006 No 9 0.0009756 0.001205 77.78 No 0.002 NP (NDs)

Antimony (mg/L) MW-9 0.0006 0.0003 0.006 No 9 0.0003333 0.0001 100 No 0.002 NP (NDs)

Antimony (mg/L) MW-1R 0.004413 0.001604 0.006 No 27 0.004601 0.005491 11.11 ln(x) 0.01 Param.

Arsenic (mg/L) MW-3 0.00215 0.00163 0.01 No 20 0.00189 0.0004573 10 No 0.01 Param.

Arsenic (mg/L) MW-4 0.0016 0.00125 0.01 No 20 0.001427 0.0002807 5 No 0.01 NP (normality)

Arsenic (mg/L) MW-2 0.009748 0.006697 0.01 No 20 0.008222 0.002686 5 No 0.01 Param.

Arsenic (mg/L) MW-5 0.1661 0.06559 0.01 Yes 17 0.1159 0.08023 0 No 0.01 Param.

Arsenic (mg/L) MW-6 0.001468 0.0009253 0.01 No 17 0.001196 0.0004328 5.882 No 0.01 Param.

Arsenic (mg/L) MW-7 (bg) 0.0019 0.00025 0.01 No 16 0.001039 0.001211 43.75 No 0.01 NP (Cohens/xfrm)

Arsenic (mg/L) MW-8 0.005568 0.003634 0.01 No 17 0.004771 0.001842 0 ln(x) 0.01 Param.

Arsenic (mg/L) MW-10 0.001326 0.000814 0.01 No 9 0.00107 0.0002652 0 No 0.01 Param.

Arsenic (mg/L) MW-9 0.003686 0.002203 0.01 No 9 0.002944 0.0007683 0 No 0.01 Param.

Arsenic (mg/L) MW-1R 0.0083 0.0067 0.01 No 27 0.007043 0.002096 3.704 No 0.01 NP (normality)

Barium (mg/L) MW-3 0.4376 0.3204 1.2 No 20 0.379 0.1032 0 No 0.01 Param.

Barium (mg/L) MW-4 0.1529 0.1188 1.2 No 20 0.1359 0.03003 0 No 0.01 Param.

Barium (mg/L) MW-2 0.4815 0.4405 1.2 No 20 0.461 0.03611 0 No 0.01 Param.

Barium (mg/L) MW-5 0.2358 0.09283 1.2 No 17 0.1904 0.1346 0 ln(x) 0.01 Param.

Barium (mg/L) MW-6 1.4 0.89 1.2 No 17 1.069 0.3688 0 No 0.01 NP (normality)

Barium (mg/L) MW-7 (bg) 0.4029 0.3242 1.2 No 17 0.3635 0.06284 0 No 0.01 Param.

Barium (mg/L) MW-8 0.7812 0.5612 1.2 No 17 0.6712 0.1756 0 No 0.01 Param.

Barium (mg/L) MW-10 1.33 1.159 1.2 No 9 1.244 0.08819 0 No 0.01 Param.

Barium (mg/L) MW-9 2.572 0.8662 1.2 No 9 1.758 1.256 0 ln(x) 0.01 Param.

Barium (mg/L) MW-1R 0.6077 0.4082 1.2 No 27 0.508 0.2092 0 No 0.01 Param.

Beryllium (mg/L) MW-3 0.001 0.00031 0.004 No 20 0.000767 0.000537 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-4 0.001 0.00031 0.004 No 20 0.000767 0.000537 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-2 0.0015 0.0004 0.004 No 20 0.001071 0.0008832 85 No 0.01 NP (NDs)

Beryllium (mg/L) MW-5 0.002 0.00006 0.004 No 17 0.0008412 0.0006118 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-6 0.002 0.00006 0.004 No 17 0.0008135 0.0006148 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-7 (bg) 0.002 0.00006 0.004 No 17 0.0008135 0.0006148 100 No 0.01 NP (NDs)

Confidence Interval
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 9/24/2021, 3:55 PM



Constituent Well Upper Lim. Lower Lim. ComplianceSig. N Mean Std. Dev. %NDs Transform Alpha Method

Page 2

Beryllium (mg/L) MW-8 0.002 0.00006 0.004 No 17 0.0007876 0.0006364 94.12 No 0.01 NP (NDs)

Beryllium (mg/L) MW-10 0.002 0.0009 0.004 No 9 0.001211 0.0004485 100 No 0.002 NP (NDs)

Beryllium (mg/L) MW-9 0.002 0.001 0.004 No 9 0.001222 0.000441 100 No 0.002 NP (NDs)

Beryllium (mg/L) MW-1R 0.002 0.001 0.004 No 27 0.001037 0.0001925 100 No 0.01 NP (NDs)

Boron (ug/L) MW-3 5616 4594 16000 No 20 5105 900 0 No 0.01 Param.

Boron (ug/L) MW-4 3900 3300 16000 No 20 3725 589.3 0 No 0.01 NP (normality)

Boron (ug/L) MW-2 139778 98764 16000 Yes 20 123100 42303 0 ln(x) 0.01 Param.

Boron (ug/L) MW-5 4600 2600 16000 No 17 3959 2712 0 No 0.01 NP (normality)

Boron (ug/L) MW-6 14000 9200 16000 No 17 10954 3617 0 No 0.01 NP (normality)

Boron (ug/L) MW-7 (bg) 15000 11000 16000 No 17 12859 3432 0 No 0.01 NP (normality)

Boron (ug/L) MW-8 3000 1100 16000 No 17 2239 1690 0 No 0.01 NP (normality)

Boron (ug/L) MW-10 48802 38309 16000 Yes 9 43556 5434 0 No 0.01 Param.

Boron (ug/L) MW-9 6257 4543 16000 No 9 5400 887.4 0 No 0.01 Param.

Boron (ug/L) MW-1R 190000 140000 16000 Yes 27 165926 38855 0 No 0.01 NP (normality)

Cadmium (mg/L) MW-3 0.001 0.00004 0.0025 No 20 0.0007233 0.001022 95 No 0.01 NP (NDs)

Cadmium (mg/L) MW-4 0.0006 0.00004 0.0025 No 20 0.0004786 0.0006639 90 No 0.01 NP (NDs)

Cadmium (mg/L) MW-2 0.001 0.00021 0.0025 No 20 0.0007345 0.0008001 65 No 0.01 NP (NDs)

Cadmium (mg/L) MW-5 0.001 0.000018 0.0025 No 17 0.0004516 0.0007492 82.35 No 0.01 NP (NDs)

Cadmium (mg/L) MW-6 0.0006 0.0000285 0.0025 No 17 0.0003219 0.0003593 64.71 No 0.01 NP (NDs)

Cadmium (mg/L) MW-7 (bg) 0.0006 0.000017 0.0025 No 17 0.000312 0.0003671 94.12 No 0.01 NP (NDs)

Cadmium (mg/L) MW-8 0.0006 0.0000285 0.0025 No 17 0.0003159 0.0003641 88.24 No 0.01 NP (NDs)

Cadmium (mg/L) MW-10 0.003 0.00003 0.0025 No 9 0.0009633 0.0008419 77.78 No 0.002 NP (NDs)

Cadmium (mg/L) MW-9 0.0012 0.00004 0.0025 No 9 0.0006933 0.0003382 100 No 0.002 NP (NDs)

Cadmium (mg/L) MW-1R 0.0043 0.0013 0.0025 No 27 0.004426 0.005009 29.63 No 0.01 NP (Cohens/xfrm)

Calcium (ug/L) MW-3 620000 540000 200000 Yes 21 594286 85180 0 No 0.01 NP (normality)

Calcium (ug/L) MW-4 466175 425253 200000 Yes 21 445714 37091 0 No 0.01 Param.

Calcium (ug/L) MW-2 210000 180000 200000 No 21 203810 34710 0 No 0.01 NP (normality)

Calcium (ug/L) MW-5 610000 240000 200000 Yes 17 450588 165434 0 No 0.01 NP (normality)

Calcium (ug/L) MW-6 260000 190000 200000 No 17 215959 61569 0 No 0.01 NP (normality)

Calcium (ug/L) MW-7 (bg) 150000 130000 200000 No 17 145882 15435 0 No 0.01 NP (normality)

Calcium (ug/L) MW-8 140589 122352 200000 No 17 131471 14552 0 No 0.01 Param.

Calcium (ug/L) MW-10 160000 130000 200000 No 9 141111 12693 0 No 0.002 NP (normality)

Calcium (ug/L) MW-9 280000 230000 200000 Yes 9 245556 15092 0 No 0.002 NP (normality)

Calcium (ug/L) MW-1R 258284 167296 200000 No 27 230778 116435 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-3 459.6 362.1 150 Yes 21 417.6 98.13 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-4 318.1 246.7 150 Yes 21 282.4 64.72 0 No 0.01 Param.
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Chloride (mg/L) MW-2 149.7 140.7 150 No 21 145.2 8.136 0 No 0.01 Param.

Chloride (mg/L) MW-5 22.53 15.25 150 No 17 18.89 5.807 0 No 0.01 Param.

Chloride (mg/L) MW-6 300 150 150 No 17 228.8 68 0 No 0.01 NP (normality)

Chloride (mg/L) MW-7 (bg) 15 13 150 No 17 14.12 0.8575 0 No 0.01 NP (normality)

Chloride (mg/L) MW-8 45.51 18.33 150 No 17 37.32 29.6 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-10 616.4 396.9 150 Yes 9 506.7 113.7 0 No 0.01 Param.

Chloride (mg/L) MW-9 18 9.5 150 No 9 12.06 2.43 0 No 0.002 NP (normality)

Chloride (mg/L) MW-1R 265 252.1 150 Yes 27 258.5 13.5 0 No 0.01 Param.

Chromium (mg/L) MW-3 0.00246 0.001476 0.1 No 20 0.002108 0.00103 0 ln(x) 0.01 Param.

Chromium (mg/L) MW-4 0.002255 0.001773 0.1 No 20 0.002045 0.0004763 5 ln(x) 0.01 Param.

Chromium (mg/L) MW-2 0.05306 0.0322 0.1 No 20 0.04263 0.01837 0 No 0.01 Param.

Chromium (mg/L) MW-5 0.0008 0.00063 0.1 No 17 0.0008512 0.000706 82.35 No 0.01 NP (NDs)

Chromium (mg/L) MW-6 0.0017 0.00099 0.1 No 17 0.001698 0.000992 0 No 0.01 NP (normality)

Chromium (mg/L) MW-7 (bg) 0.0009 0.00045 0.1 No 17 0.0007782 0.0005517 70.59 No 0.01 NP (NDs)

Chromium (mg/L) MW-8 0.0008547 0.0005643 0.1 No 17 0.0007476 0.0001942 29.41 No 0.01 Param.

Chromium (mg/L) MW-10 0.01121 0.006942 0.1 No 9 0.009078 0.002212 0 No 0.01 Param.

Chromium (mg/L) MW-9 0.002625 0.001909 0.1 No 9 0.002267 0.0003708 0 No 0.01 Param.

Chromium (mg/L) MW-1R 0.006562 0.003618 0.1 No 27 0.005915 0.004065 3.704 ln(x) 0.01 Param.

Cobalt (mg/L) MW-3 0.00098 0.00067 0.006 No 20 0.0009355 0.0004471 25 No 0.01 NP (Cohens/xfrm)

Cobalt (mg/L) MW-4 0.00069 0.00033 0.006 No 20 0.000629 0.0005331 40 No 0.01 NP (Cohens/xfrm)

Cobalt (mg/L) MW-2 0.00781 0.00544 0.006 No 20 0.006625 0.002088 0 No 0.01 Param.

Cobalt (mg/L) MW-5 0.00366 0.001215 0.006 No 17 0.002438 0.001951 35.29 No 0.01 Param.

Cobalt (mg/L) MW-6 0.00099 0.00036 0.006 No 17 0.0007082 0.000384 52.94 No 0.01 NP (NDs)

Cobalt (mg/L) MW-7 (bg) 0.0008489 0.0007358 0.006 No 17 0.0007818 0.00007844 17.65 No 0.01 Param.

Cobalt (mg/L) MW-8 0.0018 0.00035 0.006 No 17 0.0008388 0.0006451 47.06 No 0.01 NP (normality)

Cobalt (mg/L) MW-10 0.0026 0.00062 0.006 No 9 0.001019 0.0006187 0 No 0.002 NP (normality)

Cobalt (mg/L) MW-9 0.0025 0.0005 0.006 No 9 0.001157 0.0007644 22.22 No 0.002 NP (Cohens/xfrm)

Cobalt (mg/L) MW-1R 0.01678 0.006071 0.006 Yes 27 0.01788 0.02231 0 ln(x) 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-3 1.758 0.8179 5 No 20 1.288 0.8274 25 No 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-4 1.111 0.6785 5 No 20 0.8946 0.3805 40 No 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-2 1.997 0.7936 5 No 20 1.611 0.8076 30 No 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-5 1.1 0.75 5 No 17 0.9971 0.3696 52.94 No 0.01 NP (NDs)

Combined Radium 226 + 228 (pCi/L) MW-6 2.22 0.931 5 No 17 1.457 0.763 35.29 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-7 (bg) 1.73 0.762 5 No 17 1.24 0.44 52.94 No 0.01 NP (NDs)

Combined Radium 226 + 228 (pCi/L) MW-8 2.31 0.952 5 No 17 1.747 1.068 35.29 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-10 2.21 0.7786 5 No 8 1.593 0.5406 25 No 0.01 Param.
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Combined Radium 226 + 228 (pCi/L) MW-9 1.698 1.216 5 No 9 1.457 0.2497 11.11 No 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-1R 2.25 0.73 5 No 6 1.092 0.5792 50 No 0.0155 NP (normality)

Copper (mg/L) MW-3 0.022 0.00045 0.02 No 9 0.005214 0.006517 77.78 No 0.002 NP (NDs)

Copper (mg/L) MW-4 0.022 0.00085 0.02 No 9 0.005361 0.006411 66.67 No 0.002 NP (NDs)

Copper (mg/L) MW-2 0.022 0.0012 0.02 No 9 0.005578 0.006285 77.78 No 0.002 NP (NDs)

Copper (mg/L) MW-5 0.022 0.00028 0.02 No 9 0.005409 0.006401 77.78 No 0.002 NP (NDs)

Copper (mg/L) MW-6 0.0051 0.0012 0.02 No 9 0.003711 0.001359 66.67 No 0.002 NP (NDs)

Copper (mg/L) MW-7 (bg) 0.005 0.00046 0.02 No 9 0.003228 0.001768 77.78 No 0.002 NP (NDs)

Copper (mg/L) MW-8 0.005 0.00084 0.02 No 9 0.003309 0.00163 77.78 No 0.002 NP (NDs)

Copper (mg/L) MW-10 0.0086 0.00087 0.02 No 9 0.004141 0.002177 88.89 No 0.002 NP (NDs)

Copper (mg/L) MW-9 0.0086 0.0013 0.02 No 9 0.004211 0.002069 88.89 No 0.002 NP (NDs)

Copper (mg/L) MW-1R 0.0099 0.0043 0.02 No 27 0.009422 0.008071 62.96 No 0.01 NP (NDs)

Fluoride (mg/L) MW-3 1.538 1.026 2.67 No 20 1.282 0.4502 0 No 0.01 Param.

Fluoride (mg/L) MW-4 1.291 1.123 2.67 No 20 1.207 0.1484 0 No 0.01 Param.

Fluoride (mg/L) MW-2 12.86 10.34 2.67 Yes 20 11.6 2.212 0 No 0.01 Param.

Fluoride (mg/L) MW-5 3.419 2.322 2.67 No 17 2.871 0.8752 0 No 0.01 Param.

Fluoride (mg/L) MW-6 1.699 1.442 2.67 No 17 1.571 0.2054 0 No 0.01 Param.

Fluoride (mg/L) MW-7 (bg) 0.1376 0.0854 2.67 No 17 0.1052 0.04908 17.65 No 0.01 Param.

Fluoride (mg/L) MW-8 0.4869 0.326 2.67 No 17 0.4065 0.1284 0 No 0.01 Param.

Fluoride (mg/L) MW-10 11.64 9.65 2.67 Yes 9 10.64 1.03 0 No 0.01 Param.

Fluoride (mg/L) MW-9 2.578 2.289 2.67 No 9 2.433 0.15 0 No 0.01 Param.

Fluoride (mg/L) MW-1R 26 20 2.67 Yes 27 21.12 7.502 3.704 No 0.01 NP (normality)

Iron (mg/L) MW-3 20.17 2.652 22.63 No 9 11.41 9.074 0 No 0.01 Param.

Iron (mg/L) MW-4 8.884 6.605 22.63 No 9 7.744 1.18 0 No 0.01 Param.

Iron (mg/L) MW-2 24 6.7 22.63 No 9 19.52 5.097 0 No 0.002 NP (normality)

Iron (mg/L) MW-5 38.04 12.96 22.63 No 9 25.5 12.99 0 No 0.01 Param.

Iron (mg/L) MW-6 18.41 10.3 22.63 No 9 14.36 4.2 0 No 0.01 Param.

Iron (mg/L) MW-7 (bg) 20.08 15.47 22.63 No 9 17.78 2.386 0 No 0.01 Param.

Iron (mg/L) MW-8 27.74 19.15 22.63 No 9 23.44 4.447 0 No 0.01 Param.

Iron (mg/L) MW-10 12.11 8.913 22.63 No 9 10.51 1.656 0 No 0.01 Param.

Iron (mg/L) MW-9 23.24 15.88 22.63 No 9 19.56 3.812 0 No 0.01 Param.

Iron (mg/L) MW-1R 4.117 2.646 22.63 No 27 3.381 1.542 0 No 0.01 Param.

Lead (mg/L) MW-3 0.002 0.00026 0.014 No 20 0.00086 0.0008758 65 No 0.01 NP (NDs)

Lead (mg/L) MW-4 0.00051 0.0003 0.014 No 20 0.0006555 0.000666 65 No 0.01 NP (NDs)

Lead (mg/L) MW-2 0.004833 0.001999 0.014 No 20 0.003416 0.002496 15 No 0.01 Param.

Lead (mg/L) MW-5 0.0025 0.00022 0.014 No 17 0.002764 0.006636 52.94 No 0.01 NP (NDs)
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Lead (mg/L) MW-6 0.002353 0.001085 0.014 No 17 0.001719 0.001012 23.53 No 0.01 Param.

Lead (mg/L) MW-7 (bg) 0.00062 0.000057 0.014 No 17 0.0006559 0.0008299 70.59 No 0.01 NP (NDs)

Lead (mg/L) MW-8 0.002 0.00046 0.014 No 17 0.0009982 0.0009784 47.06 No 0.01 NP (Cohens/xfrm)

Lead (mg/L) MW-10 0.045 0.00078 0.014 No 9 0.00762 0.01422 22.22 No 0.002 NP (Cohens/xfrm)

Lead (mg/L) MW-9 0.002 0.0005 0.014 No 9 0.001159 0.0007213 66.67 No 0.002 NP (NDs)

Lead (mg/L) MW-1R 0.0333 0.0116 0.014 No 27 0.03443 0.04125 0 ln(x) 0.01 Param.

Lithium (mg/L) MW-3 0.07521 0.04759 0.059 No 20 0.0614 0.02432 5 No 0.01 Param.

Lithium (mg/L) MW-4 0.05866 0.04054 0.059 No 20 0.0496 0.01595 5 No 0.01 Param.

Lithium (mg/L) MW-2 1.513 1.235 0.059 Yes 20 1.374 0.2442 0 No 0.01 Param.

Lithium (mg/L) MW-5 0.1312 0.06832 0.059 Yes 17 0.09973 0.05014 11.76 No 0.01 Param.

Lithium (mg/L) MW-6 0.23 0.17 0.059 Yes 17 0.1885 0.06274 5.882 No 0.01 NP (normality)

Lithium (mg/L) MW-7 (bg) 0.0057 0.00335 0.059 No 17 0.007532 0.01343 41.18 No 0.01 NP (normality)

Lithium (mg/L) MW-8 0.03681 0.02319 0.059 No 17 0.03 0.01087 5.882 No 0.01 Param.

Lithium (mg/L) MW-10 1.493 0.9291 0.059 Yes 9 1.211 0.2921 0 No 0.01 Param.

Lithium (mg/L) MW-9 0.28 0.16 0.059 Yes 9 0.2322 0.0441 0 No 0.002 NP (normality)

Lithium (mg/L) MW-1R 3.146 2.403 0.059 Yes 27 2.774 0.7789 0 No 0.01 Param.

Mercury (mg/L) MW-3 0.00016 0.0000407 0.00014 No 20 0.0001062 0.00006524 75 No 0.01 NP (NDs)

Mercury (mg/L) MW-4 0.00016 0.000041 0.00014 No 20 0.0001121 0.00006453 95 No 0.01 NP (NDs)

Mercury (mg/L) MW-2 0.00016 0.000041 0.00014 No 20 0.0001651 0.0002748 75 No 0.01 NP (NDs)

Mercury (mg/L) MW-5 0.00017 5.0e-7 0.00014 No 17 0.00009511 0.00007763 94.12 No 0.01 NP (NDs)

Mercury (mg/L) MW-6 0.00016 0.000025 0.00014 No 17 0.00008609 0.00007044 58.82 No 0.01 NP (NDs)

Mercury (mg/L) MW-7 (bg) 0.00016 0.00004025 0.00014 No 17 0.00009324 0.00007355 76.47 No 0.01 NP (NDs)

Mercury (mg/L) MW-8 0.00016 0.0000407 0.00014 No 17 0.00008054 0.00007174 64.71 No 0.01 NP (NDs)

Mercury (mg/L) MW-10 0.0002 1.6e-7 0.00014 No 9 0.0000715 0.00008867 44.44 No 0.002 NP (normality)

Mercury (mg/L) MW-9 0.0002 1.6e-7 0.00014 No 9 0.00008472 0.00009235 66.67 No 0.002 NP (NDs)

Mercury (mg/L) MW-1R 0.00002739 0.000008605 0.00014 No 27 0.00003038 0.00003979 3.704 ln(x) 0.01 Param.

Molybdenum (mg/L) MW-3 0.0049 0.00013 0.1 No 20 0.00236 0.003065 55 No 0.01 NP (NDs)

Molybdenum (mg/L) MW-4 0.001631 0.000918 0.1 No 20 0.001303 0.000611 20 No 0.01 Param.

Molybdenum (mg/L) MW-2 0.009397 0.006034 0.1 No 20 0.00813 0.003492 10 ln(x) 0.01 Param.

Molybdenum (mg/L) MW-5 0.0134 0.0045 0.1 No 17 0.008948 0.007099 11.76 No 0.01 Param.

Molybdenum (mg/L) MW-6 0.00122 0.0005935 0.1 No 17 0.0009066 0.0004998 23.53 No 0.01 Param.

Molybdenum (mg/L) MW-7 (bg) 0.004 0.00016 0.1 No 17 0.001808 0.002062 23.53 No 0.01 NP (Cohens/xfrm)

Molybdenum (mg/L) MW-8 0.00469 0.002449 0.1 No 17 0.00357 0.001788 11.76 No 0.01 Param.

Molybdenum (mg/L) MW-10 0.01128 0.004424 0.1 No 9 0.007889 0.004216 0 ln(x) 0.01 Param.

Molybdenum (mg/L) MW-9 0.02717 0.01298 0.1 No 9 0.02008 0.00735 0 No 0.01 Param.

Molybdenum (mg/L) MW-1R 0.01 0.008 0.1 No 27 0.00877 0.003017 0 No 0.01 NP (normality)

Confidence Interval
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 9/24/2021, 3:55 PM



Constituent Well Upper Lim. Lower Lim. ComplianceSig. N Mean Std. Dev. %NDs Transform Alpha Method

Page 6

Nickel (mg/L) MW-3 0.011 0.0016 0.11 No 9 0.003811 0.003133 22.22 No 0.002 NP (normality)

Nickel (mg/L) MW-4 0.01859 0.01519 0.11 No 9 0.01689 0.001764 0 No 0.01 Param.

Nickel (mg/L) MW-2 0.02517 0.01394 0.11 No 9 0.01956 0.005812 0 No 0.01 Param.

Nickel (mg/L) MW-5 0.011 0.00054 0.11 No 9 0.004004 0.003135 44.44 No 0.002 NP (Cohens/xfrm)

Nickel (mg/L) MW-6 0.005 0.0019 0.11 No 9 0.002811 0.001247 77.78 No 0.002 NP (NDs)

Nickel (mg/L) MW-7 (bg) 0.005 0.0004 0.11 No 9 0.002424 0.001644 77.78 No 0.002 NP (NDs)

Nickel (mg/L) MW-8 0.005 0.0011 0.11 No 9 0.0026 0.001426 77.78 No 0.002 NP (NDs)

Nickel (mg/L) MW-10 0.0054 0.0021 0.11 No 9 0.003111 0.001236 55.56 No 0.002 NP (NDs)

Nickel (mg/L) MW-9 0.005 0.0015 0.11 No 9 0.003044 0.001147 55.56 No 0.002 NP (NDs)

Nickel (mg/L) MW-1R 0.0207 0.009504 0.11 No 27 0.01997 0.01964 0 ln(x) 0.01 Param.

pH (SU) MW-3 7.494 6.911 9 No 19 7.203 0.4413 0 No 0.005 Param.

pH (SU) MW-4 7.715 7.136 9 No 19 7.425 0.4387 0 No 0.005 Param.

pH (SU) MW-2 7.777 7.159 9 No 19 7.468 0.4675 0 No 0.005 Param.

pH (SU) MW-5 7.811 7.061 9 No 16 7.436 0.5089 0 No 0.005 Param.

pH (SU) MW-6 7.89 7.17 9 No 16 7.504 0.3899 0 No 0.01 NP (normality)

pH (SU) MW-7 (bg) 7.533 6.863 9 No 16 7.198 0.455 0 No 0.005 Param.

pH (SU) MW-8 7.74 7.16 9 No 16 7.531 0.4353 0 No 0.01 NP (normality)

pH (SU) MW-10 8.4 7.6 9 No 9 7.811 0.2479 0 No 0.002 NP (normality)

pH (SU) MW-9 7.757 7.025 9 No 9 7.391 0.327 0 No 0.005 Param.

pH (SU) MW-1R 8.477 7.865 9 No 27 8.171 0.5723 0 No 0.005 Param.

Selenium (mg/L) MW-3 0.0016 0.00087 0.005 No 20 0.001405 0.001162 65 No 0.01 NP (NDs)

Selenium (mg/L) MW-4 0.0013 0.00063 0.005 No 20 0.001065 0.0009308 85 No 0.01 NP (NDs)

Selenium (mg/L) MW-2 0.0028 0.0018 0.005 No 20 0.00322 0.003048 20 No 0.01 NP (Cohens/xfrm)

Selenium (mg/L) MW-5 0.002 0.00028 0.005 No 17 0.0009459 0.001073 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-6 0.0009 0.00028 0.005 No 17 0.0007341 0.0005606 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-7 (bg) 0.0009 0.00028 0.005 No 17 0.0007341 0.0005606 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-8 0.0009 0.00028 0.005 No 17 0.0007341 0.0005606 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-10 0.002 0.00081 0.005 No 9 0.001231 0.0005306 100 No 0.002 NP (NDs)

Selenium (mg/L) MW-9 0.002 0.00087 0.005 No 9 0.001241 0.0005225 100 No 0.002 NP (NDs)

Selenium (mg/L) MW-1R 0.0039 0.0016 0.005 No 27 0.002459 0.001218 18.52 No 0.01 NP (normality)

Silver (mg/L) MW-3 0.0015 0.000026 0.001 No 9 0.0007962 0.0006351 88.89 No 0.002 NP (NDs)

Silver (mg/L) MW-4 0.0015 0.000014 0.001 No 9 0.0005254 0.0005155 77.78 No 0.002 NP (NDs)

Silver (mg/L) MW-2 0.0015 0.000036 0.001 No 9 0.0005307 0.0005097 88.89 No 0.002 NP (NDs)

Silver (mg/L) MW-5 0.0015 0.000016 0.001 No 9 0.0005284 0.0005122 88.89 No 0.002 NP (NDs)

Silver (mg/L) MW-6 0.001 0.000024 0.001 No 9 0.000396 0.0003607 88.89 No 0.002 NP (NDs)

Silver (mg/L) MW-7 (bg) 0.001 0.000022 0.001 No 9 0.0003951 0.0003617 77.78 No 0.002 NP (NDs)
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Silver (mg/L) MW-8 0.001 0.000028 0.001 No 9 0.0003964 0.0003602 88.89 No 0.002 NP (NDs)

Silver (mg/L) MW-10 0.0015 0.00004 0.001 No 9 0.00059 0.0004772 100 No 0.002 NP (NDs)

Silver (mg/L) MW-9 0.001 0.00004 0.001 No 9 0.00046 0.0003367 100 No 0.002 NP (NDs)

Silver (mg/L) MW-1R 0.0015 0.0003 0.001 No 27 0.0007704 0.000549 100 No 0.01 NP (NDs)

Sulfate (mg/L) MW-3 1003 522.6 370 Yes 21 762.6 435 0 No 0.01 Param.

Sulfate (mg/L) MW-4 811.9 654.8 370 Yes 21 733.3 142.4 0 No 0.01 Param.

Sulfate (mg/L) MW-2 3.3 1 370 No 21 2.741 3.362 52.38 No 0.01 NP (NDs)

Sulfate (mg/L) MW-5 1100 100 370 No 17 716.9 450.1 0 No 0.01 NP (normality)

Sulfate (mg/L) MW-6 56.1 8.866 370 No 17 48.05 51 5.882 ln(x) 0.01 Param.

Sulfate (mg/L) MW-7 (bg) 48.09 24.97 370 No 17 36.53 18.45 0 No 0.01 Param.

Sulfate (mg/L) MW-8 6.105 1.898 370 No 17 5.275 6.276 5.882 ln(x) 0.01 Param.

Sulfate (mg/L) MW-10 4.38 0.4568 370 No 9 2.418 2.032 33.33 No 0.01 Param.

Sulfate (mg/L) MW-9 142.1 22.03 370 No 9 82.07 62.18 0 No 0.01 Param.

Sulfate (mg/L) MW-1R 769.7 528.1 370 Yes 27 648.9 253.3 0 No 0.01 Param.

Thallium (mg/L) MW-3 0.001 0.000087 0.001 No 20 0.0004659 0.0005159 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-4 0.0003 0.000087 0.001 No 20 0.0003459 0.0003759 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-2 0.001 0.000087 0.001 No 20 0.0005259 0.0006269 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-5 0.001 0.000029 0.001 No 17 0.0003812 0.0005209 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-6 0.0006 0.000029 0.001 No 17 0.0002563 0.0003203 94.12 No 0.01 NP (NDs)

Thallium (mg/L) MW-7 (bg) 0.0003 0.000029 0.001 No 17 0.00024 0.0003075 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-8 0.0003 0.000029 0.001 No 17 0.0002438 0.0003051 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-10 0.0015 0.000087 0.001 No 9 0.0007208 0.000521 100 No 0.002 NP (NDs)

Thallium (mg/L) MW-9 0.001 0.000087 0.001 No 9 0.000493 0.0003522 88.89 No 0.002 NP (NDs)

Thallium (mg/L) MW-1R 0.0015 0.0006 0.001 No 27 0.001119 0.0006361 96.3 No 0.01 NP (NDs)

Total Dissolved Solids (mg/L) MW-3 3488 2817 867 Yes 21 3152 608.8 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-4 2400 1900 867 Yes 21 2101 525.8 0 No 0.01 NP (normality)

Total Dissolved Solids (mg/L) MW-2 2213 1873 867 Yes 21 2043 307.5 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-5 2400 870 867 Yes 17 1787 638 0 No 0.01 NP (normality)

Total Dissolved Solids (mg/L) MW-6 1600 1200 867 Yes 17 1400 206.2 0 No 0.01 NP (normality)

Total Dissolved Solids (mg/L) MW-7 (bg) 718.3 618.2 867 No 17 668.2 79.86 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-8 603.5 388.3 867 No 17 495.9 171.7 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-10 1871 1417 867 Yes 9 1644 235.1 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-9 1183 686.3 867 No 9 934.4 257 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-1R 3400 3100 867 Yes 27 3200 473.1 0 No 0.01 NP (normality)

Vanadium (mg/L) MW-3 0.002229 0.0006533 0.027 No 9 0.001441 0.000816 11.11 No 0.01 Param.

Vanadium (mg/L) MW-4 0.0025 0.00053 0.027 No 9 0.0009178 0.0006328 11.11 No 0.002 NP (normality)

Confidence Interval
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 9/24/2021, 3:56 PM
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Vanadium (mg/L) MW-2 0.005076 0.001064 0.027 No 9 0.00307 0.002078 11.11 No 0.01 Param.

Vanadium (mg/L) MW-5 0.003 0.0005 0.027 No 9 0.001188 0.0009297 44.44 No 0.002 NP (Cohens/xfrm)

Vanadium (mg/L) MW-6 0.0008 0.00029 0.027 No 9 0.00059 0.0001748 66.67 No 0.002 NP (NDs)

Vanadium (mg/L) MW-7 (bg) 0.0007142 0.0005458 0.027 No 9 0.00063 0.00008718 0 No 0.01 Param.

Vanadium (mg/L) MW-8 0.0008 0.00036 0.027 No 9 0.00055 0.0001488 77.78 No 0.002 NP (NDs)

Vanadium (mg/L) MW-10 0.002 0.00076 0.027 No 9 0.001337 0.0005458 0 No 0.002 NP (normality)

Vanadium (mg/L) MW-9 0.0026 0.0005 0.027 No 9 0.0009778 0.0007981 77.78 No 0.002 NP (NDs)

Vanadium (mg/L) MW-1R 0.003681 0.002457 0.027 No 27 0.003307 0.001658 3.704 ln(x) 0.01 Param.

Zinc (mg/L) MW-3 2 0.00081 0.27 No 9 0.2368 0.6612 88.89 No 0.002 NP (NDs)

Zinc (mg/L) MW-4 2 0.003 0.27 No 9 0.237 0.6611 88.89 No 0.002 NP (NDs)

Zinc (mg/L) MW-2 2 0.0099 0.27 No 9 0.2378 0.6608 88.89 No 0.002 NP (NDs)

Zinc (mg/L) MW-5 0.22 0.0025 0.27 No 9 0.03917 0.06803 77.78 No 0.002 NP (NDs)

Zinc (mg/L) MW-6 2 0.011 0.27 No 9 0.2379 0.6608 88.89 No 0.002 NP (NDs)

Zinc (mg/L) MW-7 (bg) 2 0.0023 0.27 No 9 0.2373 0.6611 77.78 No 0.002 NP (NDs)

Zinc (mg/L) MW-8 2 0.0026 0.27 No 9 0.237 0.6612 88.89 No 0.002 NP (NDs)

Zinc (mg/L) MW-10 0.16 0.011 0.27 No 9 0.033 0.04769 77.78 No 0.002 NP (NDs)

Zinc (mg/L) MW-9 0.02 0.0064 0.27 No 9 0.01716 0.004125 88.89 No 0.002 NP (NDs)

Zinc (mg/L) MW-1R 0.068 0.02 0.27 No 27 0.07152 0.07787 25.93 No 0.01 NP (normality)

Confidence Interval
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 9/24/2021, 3:56 PM
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Antimony    Analysis Run 1/3/2022 1:23 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Arsenic    Analysis Run 1/3/2022 1:23 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Barium    Analysis Run 1/3/2022 1:23 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Beryllium    Analysis Run 1/3/2022 1:23 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Boron    Analysis Run 1/3/2022 1:23 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Cadmium    Analysis Run 1/3/2022 1:23 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Calcium    Analysis Run 1/3/2022 1:23 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Chloride    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Chromium    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Cobalt    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Combined Radium 226 + 228    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Copper    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Fluoride    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Iron    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Lead    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

MW
-03

n=21 NP(NDs)

MW
-04

n=21 NP(NDs)

MW
-02

n=21

MW
-05

n=18 NP(NDs)

MW
-06

n=18 NP(normality)
MW

-07 (bg)

n=18 NP(NDs)

MW
-08

n=18 NP(normality)
MW

-10

n=10 NP(Cohen/xfrm) α=0.011

MW
-09

n=10 NP(NDs) α=0.011
MW

-01R

n=28 ln(x)

————————————————————————————————————————————————————————————————Limit = 0.014



0

1

2

3

4

5

Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Lithium    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Mercury    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Molybdenum    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS
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Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Nickel    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS
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Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric Confidence Interval
Compliance Limit is not exceeded.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: pH    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Selenium    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Silver    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Sulfate    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Thallium    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA

m
g/

L

MW
-03

n=21 NP(NDs)

MW
-04

n=21 NP(NDs)

MW
-02

n=21 NP(NDs)

MW
-05

n=18 NP(NDs)

MW
-06

n=18 NP(NDs)

MW
-07 (bg)

n=18 NP(NDs)

MW
-08

n=18 NP(NDs)

MW
-10

n=10 NP(NDs) α=0.011
MW

-09

n=10 NP(NDs) α=0.011
MW

-01R

n=28 NP(NDs)

————————————————————————————————————————————————————————————————Limit = 0.001



0

1000

2000

3000

4000

5000

Parametric and Non-Parametric (NP) Confidence Interval
Compliance limit is exceeded.*  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Total Dissolved Solids    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Vanadium    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Zinc    Analysis Run 1/3/2022 1:24 PM    View: MI GWPS

Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP

Sanitas™ v.9.6.32 For the statistical analyses of ground water by Golder Associates only. EPA
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Constituent Well Upper Lim. Lower Lim. ComplianceSig. N Mean Std. Dev. %NDs Transform Alpha Method

Antimony (mg/L) MW-03 0.000255 0.00021 0.006 No 21 0.0002217 0.00004425 95.24 No 0.01 NP (NDs)

Antimony (mg/L) MW-04 0.00021 0.000091 0.006 No 21 0.0002043 0.00002597 95.24 No 0.01 NP (NDs)

Antimony (mg/L) MW-02 0.00033 0.00021 0.006 No 21 0.0002814 0.0001471 66.67 No 0.01 NP (NDs)

Antimony (mg/L) MW-05 0.000255 0.00021 0.006 No 18 0.000215 0.00001455 100 No 0.01 NP (NDs)

Antimony (mg/L) MW-06 0.000255 0.00012 0.006 No 18 0.0002194 0.0000607 77.78 No 0.01 NP (NDs)

Antimony (mg/L) MW-07 (bg) 0.000255 0.00013 0.006 No 18 0.0002853 0.0003289 88.89 No 0.01 NP (NDs)

Antimony (mg/L) MW-08 0.000255 0.00012 0.006 No 18 0.0002156 0.00003564 88.89 No 0.01 NP (NDs)

Antimony (mg/L) MW-10 0.00021 0.00021 0.006 No 10 0.000576 0.001168 80 No 0.011 NP (NDs)

Antimony (mg/L) MW-09 0.00021 0.00021 0.006 No 10 0.00021 0 100 No 0.011 NP (NDs)

Antimony (mg/L) MW-01R 0.003786 0.001079 0.006 No 28 0.004314 0.005538 10.71 ln(x) 0.01 Param.

Arsenic (mg/L) MW-03 0.002118 0.001453 0.01 No 21 0.001786 0.0006027 9.524 No 0.01 Param.

Arsenic (mg/L) MW-04 0.001611 0.001217 0.01 No 21 0.001414 0.0003568 4.762 No 0.01 Param.

Arsenic (mg/L) MW-02 0.009952 0.006543 0.01 No 21 0.008248 0.00309 4.762 No 0.01 Param.

Arsenic (mg/L) MW-05 0.16 0.06333 0.01 Yes 18 0.1116 0.07986 0 No 0.01 Param.

Arsenic (mg/L) MW-06 0.00149 0.0009801 0.01 No 18 0.001235 0.0004214 5.556 No 0.01 Param.

Arsenic (mg/L) MW-07 (bg) 0.001 0.0005 0.01 No 17 0.001078 0.00114 47.06 No 0.01 NP (normality)

Arsenic (mg/L) MW-08 0.005661 0.003736 0.01 No 18 0.004878 0.001844 0 ln(x) 0.01 Param.

Arsenic (mg/L) MW-10 0.001296 0.0008498 0.01 No 10 0.001073 0.0002502 0 No 0.01 Param.

Arsenic (mg/L) MW-09 0.003558 0.002242 0.01 No 10 0.0029 0.0007379 0 No 0.01 Param.

Arsenic (mg/L) MW-01R 0.0083 0.0067 0.01 No 28 0.006929 0.002187 3.571 No 0.01 NP (normality)

Barium (mg/L) MW-03 0.4399 0.3268 1.2 No 21 0.3833 0.1025 0 No 0.01 Param.

Barium (mg/L) MW-04 0.1514 0.1188 1.2 No 21 0.1351 0.02947 0 No 0.01 Param.

Barium (mg/L) MW-02 0.4828 0.4429 1.2 No 21 0.4629 0.03621 0 No 0.01 Param.

Barium (mg/L) MW-05 0.2237 0.09223 1.2 No 18 0.1846 0.1329 0 ln(x) 0.01 Param.

Barium (mg/L) MW-06 1.4 0.89 1.2 No 18 1.099 0.379 0 No 0.01 NP (normality)

Barium (mg/L) MW-07 (bg) 0.4002 0.3264 1.2 No 18 0.3633 0.06097 0 No 0.01 Param.

Barium (mg/L) MW-08 0.8027 0.5762 1.2 No 18 0.6894 0.1871 0 No 0.01 Param.

Barium (mg/L) MW-10 1.373 1.167 1.2 No 10 1.27 0.116 0 No 0.01 Param.

Barium (mg/L) MW-09 3.021 0.9393 1.2 No 10 2.082 1.567 0 ln(x) 0.01 Param.

Barium (mg/L) MW-01R 0.5967 0.3973 1.2 No 28 0.497 0.2134 0 No 0.01 Param.

Beryllium (mg/L) MW-03 0.001 0.001 0.004 No 21 0.001 0 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-04 0.001 0.001 0.004 No 21 0.001 0 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-02 0.0015 0.00077 0.004 No 21 0.0009681 0.0002412 85.71 No 0.01 NP (NDs)

Beryllium (mg/L) MW-05 0.001 0.001 0.004 No 18 0.001 0 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-06 0.001 0.001 0.004 No 18 0.001 0 100 No 0.01 NP (NDs)

Beryllium (mg/L) MW-07 (bg) 0.001 0.001 0.004 No 18 0.001 0 100 No 0.01 NP (NDs)

Confidence Interval
Grand Haven BLP     Client: Golder Associates     Data: DT-Grand Haven BLP     Printed 1/3/2022, 1:31 PM



Constituent Well Upper Lim. Lower Lim. ComplianceSig. N Mean Std. Dev. %NDs Transform Alpha Method
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Beryllium (mg/L) MW-08 0.001 0.000089 0.004 No 18 0.0009494 0.0002147 94.44 No 0.01 NP (NDs)

Beryllium (mg/L) MW-10 0.001 0.001 0.004 No 10 0.001 0 100 No 0.011 NP (NDs)

Beryllium (mg/L) MW-09 0.001 0.001 0.004 No 10 0.001 0 100 No 0.011 NP (NDs)

Beryllium (mg/L) MW-01R 0.001 0.001 0.004 No 28 0.001 0 100 No 0.01 NP (NDs)

Boron (ug/L) MW-03 5563 4580 16000 No 21 5071 890.6 0 No 0.01 Param.

Boron (ug/L) MW-04 3900 3300 16000 No 21 3724 574.4 0 No 0.01 NP (normality)

Boron (ug/L) MW-02 137592 98805 16000 Yes 21 122000 41539 0 ln(x) 0.01 Param.

Boron (ug/L) MW-05 4200 2700 16000 No 18 3906 2641 0 No 0.01 NP (normality)

Boron (ug/L) MW-06 14000 9200 16000 No 18 11067 3542 0 No 0.01 NP (normality)

Boron (ug/L) MW-07 (bg) 15000 11000 16000 No 18 12978 3368 0 No 0.01 NP (normality)

Boron (ug/L) MW-08 3000 1200 16000 No 18 2192 1651 0 No 0.01 NP (normality)

Boron (ug/L) MW-10 49555 39245 16000 Yes 10 44400 5777 0 No 0.01 Param.

Boron (ug/L) MW-09 6385 4695 16000 No 10 5540 946.6 0 No 0.01 Param.

Boron (ug/L) MW-01R 190000 140000 16000 Yes 28 165000 38442 0 No 0.01 NP (normality)

Cadmium (mg/L) MW-03 0.0006 0.00033 0.0025 No 21 0.0005738 0.00008273 95.24 No 0.01 NP (NDs)

Cadmium (mg/L) MW-04 0.0006 0.000037 0.0025 No 21 0.0005463 0.0001696 90.48 No 0.01 NP (NDs)

Cadmium (mg/L) MW-02 0.0006 0.00021 0.0025 No 21 0.0004928 0.0002549 66.67 No 0.01 NP (NDs)

Cadmium (mg/L) MW-05 0.0006 0.00032 0.0025 No 18 0.0004888 0.0002229 83.33 No 0.01 NP (NDs)

Cadmium (mg/L) MW-06 0.0006 0.000063 0.0025 No 18 0.0003986 0.0002596 61.11 No 0.01 NP (NDs)

Cadmium (mg/L) MW-07 (bg) 0.0006 0.00032 0.0025 No 18 0.0005537 0.0001426 94.44 No 0.01 NP (NDs)

Cadmium (mg/L) MW-08 0.0006 0.00032 0.0025 No 18 0.000525 0.0001799 88.89 No 0.01 NP (NDs)

Cadmium (mg/L) MW-10 0.0006 0.0006 0.0025 No 10 0.000593 0.0002526 80 No 0.011 NP (NDs)

Cadmium (mg/L) MW-09 0.0006 0.0006 0.0025 No 10 0.0006 0 100 No 0.011 NP (NDs)

Cadmium (mg/L) MW-01R 0.0043 0.0006 0.0025 No 28 0.003946 0.005132 32.14 No 0.01 NP (normality)

Calcium (ug/L) MW-03 620000 540000 200000 Yes 22 589545 86050 0 No 0.01 NP (normality)

Calcium (ug/L) MW-04 463546 420999 200000 Yes 22 442273 39633 0 No 0.01 Param.

Calcium (ug/L) MW-02 210000 180000 200000 No 22 203182 34001 0 No 0.01 NP (normality)

Calcium (ug/L) MW-05 560000 240000 200000 Yes 18 444444 162597 0 No 0.01 NP (normality)

Calcium (ug/L) MW-06 250000 200000 200000 No 18 215072 59849 0 No 0.01 NP (normality)

Calcium (ug/L) MW-07 (bg) 150000 130000 200000 No 18 145000 15435 0 No 0.01 NP (normality)

Calcium (ug/L) MW-08 139933 122845 200000 No 18 131389 14122 0 No 0.01 Param.

Calcium (ug/L) MW-10 160000 130000 200000 No 10 141000 11972 0 No 0.011 NP (normality)

Calcium (ug/L) MW-09 257600 228400 200000 Yes 10 243000 16364 0 No 0.01 Param.

Calcium (ug/L) MW-01R 256657 169040 200000 No 28 230393 114277 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-03 453.6 359.9 150 Yes 22 413.6 97.57 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-04 313.5 241 150 Yes 22 277.3 67.55 0 No 0.01 Param.

Confidence Interval
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Chloride (mg/L) MW-02 150 140 150 No 22 145 8.018 0 No 0.01 NP (normality)

Chloride (mg/L) MW-05 22.5 15.62 150 No 18 19.06 5.681 0 No 0.01 Param.

Chloride (mg/L) MW-06 300 150 150 No 18 227.2 66.32 0 No 0.01 NP (normality)

Chloride (mg/L) MW-07 (bg) 15 13 150 No 18 14.11 0.8324 0 No 0.01 NP (normality)

Chloride (mg/L) MW-08 44.32 18.9 150 No 18 36.92 28.77 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-10 603.7 412.3 150 Yes 10 508 107.3 0 No 0.01 Param.

Chloride (mg/L) MW-09 13.95 10.29 150 No 10 12.15 2.31 0 ln(x) 0.01 Param.

Chloride (mg/L) MW-01R 264.2 250.8 150 Yes 28 257.5 14.3 0 No 0.01 Param.

Chromium (mg/L) MW-03 0.00256 0.001525 0.1 No 21 0.002202 0.001094 0 ln(x) 0.01 Param.

Chromium (mg/L) MW-04 0.002257 0.001705 0.1 No 21 0.001981 0.0004996 4.762 No 0.01 Param.

Chromium (mg/L) MW-02 0.05239 0.03262 0.1 No 21 0.0425 0.01791 0 No 0.01 Param.

Chromium (mg/L) MW-05 0.0017 0.0008 0.1 No 18 0.0009139 0.0002103 77.78 No 0.01 NP (NDs)

Chromium (mg/L) MW-06 0.0029 0.0012 0.1 No 18 0.001765 0.001003 0 No 0.01 NP (normality)

Chromium (mg/L) MW-07 (bg) 0.001 0.00068 0.1 No 18 0.000925 0.0005008 66.67 No 0.01 NP (NDs)

Chromium (mg/L) MW-08 0.0009586 0.0007158 0.1 No 18 0.0008372 0.0002006 27.78 No 0.01 Param.

Chromium (mg/L) MW-10 0.01121 0.007332 0.1 No 10 0.00927 0.002172 0 No 0.01 Param.

Chromium (mg/L) MW-09 0.002689 0.001971 0.1 No 10 0.00233 0.0004029 0 No 0.01 Param.

Chromium (mg/L) MW-01R 0.006266 0.003249 0.1 No 28 0.005689 0.004133 3.571 ln(x) 0.01 Param.

Cobalt (mg/L) MW-03 0.001178 0.0008524 0.006 No 21 0.0008833 0.0002917 23.81 No 0.01 Param.

Cobalt (mg/L) MW-04 0.00058 0.00033 0.006 No 21 0.00051 0.0002227 38.1 No 0.01 NP (Cohens/xfrm)

Cobalt (mg/L) MW-02 0.007702 0.005441 0.006 No 21 0.006571 0.002049 0 No 0.01 Param.

Cobalt (mg/L) MW-05 0.0041 0.0005 0.006 No 18 0.002205 0.001998 33.33 No 0.01 NP (Cohens/xfrm)

Cobalt (mg/L) MW-06 0.00099 0.00036 0.006 No 18 0.0006289 0.0002498 50 No 0.01 NP (Cohens/xfrm)

Cobalt (mg/L) MW-07 (bg) 0.00091 0.0007 0.006 No 18 0.0008239 0.0001295 16.67 No 0.01 NP (Cohens/xfrm)

Cobalt (mg/L) MW-08 0.00105 0.00035 0.006 No 18 0.00071 0.0005735 50 No 0.01 NP (normality)

Cobalt (mg/L) MW-10 0.0011 0.00067 0.006 No 10 0.001027 0.0005839 0 No 0.011 NP (normality)

Cobalt (mg/L) MW-09 0.0022 0.0005 0.006 No 10 0.000981 0.0007477 30 No 0.011 NP (normality)

Cobalt (mg/L) MW-01R 0.01587 0.005758 0.006 No 28 0.01732 0.0221 0 ln(x) 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-03 1.68 0.666 5 No 21 1.21 0.8396 23.81 No 0.01 NP (Cohens/xfrm)

Combined Radium 226 + 228 (pCi/L) MW-04 0.97 0.671 5 No 21 0.8382 0.4338 38.1 No 0.01 NP (Cohens/xfrm)

Combined Radium 226 + 228 (pCi/L) MW-02 1.988 0.7317 5 No 21 1.565 0.8717 28.57 No 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-05 1.1 0.536 5 No 18 0.8472 0.3989 50 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-06 2.22 0.73 5 No 18 1.29 0.8637 33.33 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-07 (bg) 1.73 0.73 5 No 18 1.11 0.5214 50 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-08 2.31 0.73 5 No 18 1.607 1.125 33.33 No 0.01 NP (normality)

Combined Radium 226 + 228 (pCi/L) MW-10 2.213 0.7756 5 No 9 1.581 0.6146 22.22 No 0.01 Param.
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Combined Radium 226 + 228 (pCi/L) MW-09 1.957 1.123 5 No 10 1.54 0.4674 10 No 0.01 Param.

Combined Radium 226 + 228 (pCi/L) MW-01R 2.25 0.41 5 No 7 0.9557 0.5965 42.86 No 0.008 NP (Cohens/xfrm)

Copper (mg/L) MW-03 0.0018 0.00078 0.02 No 10 0.001563 0.0005057 80 No 0.011 NP (NDs)

Copper (mg/L) MW-04 0.0018 0.0015 0.02 No 10 0.001695 0.0003201 70 No 0.011 NP (NDs)

Copper (mg/L) MW-02 0.0022 0.0018 0.02 No 10 0.00193 0.0005376 70 No 0.011 NP (NDs)

Copper (mg/L) MW-05 0.0018 0.0018 0.02 No 10 0.001738 0.0005852 80 No 0.011 NP (NDs)

Copper (mg/L) MW-06 0.0034 0.0018 0.02 No 10 0.00223 0.001153 70 No 0.011 NP (NDs)

Copper (mg/L) MW-07 (bg) 0.0018 0.00059 0.02 No 10 0.001545 0.0005385 80 No 0.011 NP (NDs)

Copper (mg/L) MW-08 0.0018 0.00094 0.02 No 10 0.001618 0.0003844 80 No 0.011 NP (NDs)

Copper (mg/L) MW-10 0.0018 0.0018 0.02 No 10 0.002027 0.001085 80 No 0.011 NP (NDs)

Copper (mg/L) MW-09 0.0018 0.0018 0.02 No 10 0.00175 0.0001581 90 No 0.011 NP (NDs)

Copper (mg/L) MW-01R 0.0056 0.0018 0.02 No 28 0.006071 0.008081 64.29 No 0.01 NP (NDs)

Fluoride (mg/L) MW-03 1.51 1.017 2.67 No 21 1.263 0.447 0 No 0.01 Param.

Fluoride (mg/L) MW-04 1.292 1.131 2.67 No 21 1.211 0.1461 0 No 0.01 Param.

Fluoride (mg/L) MW-02 12.71 10.28 2.67 Yes 21 11.5 2.209 0 No 0.01 Param.

Fluoride (mg/L) MW-05 3.412 2.377 2.67 No 18 2.894 0.8551 0 No 0.01 Param.

Fluoride (mg/L) MW-06 1.693 1.452 2.67 No 18 1.572 0.1994 0 No 0.01 Param.

Fluoride (mg/L) MW-07 (bg) 0.1335 0.07364 2.67 No 18 0.1079 0.04269 16.67 No 0.01 Param.

Fluoride (mg/L) MW-08 0.4826 0.3318 2.67 No 18 0.4072 0.1246 0 No 0.01 Param.

Fluoride (mg/L) MW-10 11.55 9.808 2.67 Yes 10 10.68 0.9773 0 No 0.01 Param.

Fluoride (mg/L) MW-09 2.568 2.312 2.67 No 10 2.44 0.143 0 No 0.01 Param.

Fluoride (mg/L) MW-01R 26 20 2.67 Yes 28 20.83 7.517 3.571 No 0.01 NP (normality)

Iron (mg/L) MW-03 18.6 2.843 25.01 No 10 10.72 8.83 0 No 0.01 Param.

Iron (mg/L) MW-04 8.715 6.265 25.01 No 10 7.49 1.373 0 No 0.01 Param.

Iron (mg/L) MW-02 23 18 25.01 No 10 19.77 4.869 0 No 0.011 NP (normality)

Iron (mg/L) MW-05 35.91 10.49 25.01 No 10 23.2 14.24 0 No 0.01 Param.

Iron (mg/L) MW-06 17.77 10.67 25.01 No 10 14.22 3.983 0 No 0.01 Param.

Iron (mg/L) MW-07 (bg) 19.67 15.53 25.01 No 10 17.6 2.319 0 No 0.01 Param.

Iron (mg/L) MW-08 28.06 19.94 25.01 No 10 24 4.546 0 No 0.01 Param.

Iron (mg/L) MW-10 11.86 9.06 25.01 No 10 10.46 1.569 0 No 0.01 Param.

Iron (mg/L) MW-09 22.71 16.29 25.01 No 10 19.5 3.598 0 No 0.01 Param.

Iron (mg/L) MW-01R 4.044 2.599 25.01 No 28 3.321 1.547 0 No 0.01 Param.

Lead (mg/L) MW-03 0.0005 0.00038 0.014 No 21 0.0004395 0.0001571 66.67 No 0.01 NP (NDs)

Lead (mg/L) MW-04 0.0005 0.00037 0.014 No 21 0.0004414 0.00009404 66.67 No 0.01 NP (NDs)

Lead (mg/L) MW-02 0.0046 0.001745 0.014 No 21 0.003172 0.002587 14.29 No 0.01 Param.

Lead (mg/L) MW-05 0.00075 0.00045 0.014 No 18 0.002287 0.006514 55.56 No 0.01 NP (NDs)
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Lead (mg/L) MW-06 0.0023 0.0005 0.014 No 18 0.001507 0.00107 22.22 No 0.01 NP (normality)

Lead (mg/L) MW-07 (bg) 0.00062 0.00045 0.014 No 18 0.0005756 0.0005995 72.22 No 0.01 NP (NDs)

Lead (mg/L) MW-08 0.00067 0.00046 0.014 No 18 0.0008167 0.0008797 50 No 0.01 NP (normality)

Lead (mg/L) MW-10 0.0089 0.0005 0.014 No 10 0.006608 0.01373 20 No 0.011 NP (Cohens/xfrm)

Lead (mg/L) MW-09 0.0016 0.0005 0.014 No 10 0.000793 0.0005488 70 No 0.011 NP (NDs)

Lead (mg/L) MW-01R 0.03128 0.01062 0.014 No 28 0.03329 0.04093 0 ln(x) 0.01 Param.

Lithium (mg/L) MW-03 0.07409 0.04808 0.059 No 21 0.06108 0.02358 4.762 No 0.01 Param.

Lithium (mg/L) MW-04 0.05878 0.04167 0.059 No 21 0.05022 0.0155 4.762 No 0.01 Param.

Lithium (mg/L) MW-02 1.499 1.233 0.059 Yes 21 1.366 0.241 0 No 0.01 Param.

Lithium (mg/L) MW-05 0.1286 0.07023 0.059 Yes 18 0.09939 0.0482 11.11 No 0.01 Param.

Lithium (mg/L) MW-06 0.23 0.17 0.059 Yes 18 0.1909 0.06135 5.556 No 0.01 NP (normality)

Lithium (mg/L) MW-07 (bg) 0.00835 0.0039 0.059 No 18 0.008872 0.01265 44.44 No 0.01 NP (normality)

Lithium (mg/L) MW-08 0.03732 0.02431 0.059 No 18 0.03082 0.01075 5.556 No 0.01 Param.

Lithium (mg/L) MW-10 1.481 0.9786 0.059 Yes 10 1.23 0.2818 0 No 0.01 Param.

Lithium (mg/L) MW-09 0.26 0.16 0.059 Yes 10 0.235 0.04249 0 No 0.011 NP (normality)

Lithium (mg/L) MW-01R 3.133 2.418 0.059 Yes 28 2.775 0.7644 0 No 0.01 Param.

Mercury (mg/L) MW-03 8.0e-7 1.6e-7 0.00014 No 21 0.00001079 0.00002658 71.43 No 0.01 NP (NDs)

Mercury (mg/L) MW-04 0.00006008 1.6e-7 0.00014 No 21 0.00000683 0.00002131 95.24 No 0.01 NP (NDs)

Mercury (mg/L) MW-02 0.0000031 1.6e-7 0.00014 No 21 0.00001119 0.00002659 71.43 No 0.01 NP (NDs)

Mercury (mg/L) MW-05 0.00017 1.6e-7 0.00014 No 18 0.000009596 0.00004003 94.44 No 0.01 NP (NDs)

Mercury (mg/L) MW-06 0.000083 1.6e-7 0.00014 No 18 0.00002561 0.00004623 55.56 No 0.01 NP (NDs)

Mercury (mg/L) MW-07 (bg) 0.00008 1.6e-7 0.00014 No 18 0.00002347 0.00004661 77.78 No 0.01 NP (NDs)

Mercury (mg/L) MW-08 0.00006008 1.6e-7 0.00014 No 18 0.00001919 0.00003791 66.67 No 0.01 NP (NDs)

Mercury (mg/L) MW-10 0.00008055 1.6e-7 0.00014 No 10 0.00001648 0.00003381 40 No 0.011 NP (normality)

Mercury (mg/L) MW-09 8.8e-7 1.6e-7 0.00014 No 10 0.000008344 0.0000253 60 No 0.011 NP (NDs)

Mercury (mg/L) MW-01R 0.00002335 0.000005832 0.00014 No 28 0.00002651 0.00003384 3.571 ln(x) 0.01 Param.

Molybdenum (mg/L) MW-03 0.0049 0.000093 0.1 No 21 0.002009 0.003164 52.38 No 0.01 NP (NDs)

Molybdenum (mg/L) MW-04 0.00158 0.000607 0.1 No 21 0.001178 0.0007406 19.05 No 0.01 Param.

Molybdenum (mg/L) MW-02 0.009148 0.004689 0.1 No 21 0.006918 0.004042 9.524 No 0.01 Param.

Molybdenum (mg/L) MW-05 0.01285 0.004305 0.1 No 18 0.008579 0.007063 11.11 No 0.01 Param.

Molybdenum (mg/L) MW-06 0.001081 0.000237 0.1 No 18 0.0007473 0.0005699 22.22 No 0.01 Param.

Molybdenum (mg/L) MW-07 (bg) 0.004 0.000093 0.1 No 18 0.001595 0.00211 27.78 No 0.01 NP (normality)

Molybdenum (mg/L) MW-08 0.004627 0.002527 0.1 No 18 0.003577 0.001735 11.11 No 0.01 Param.

Molybdenum (mg/L) MW-10 0.01203 0.004568 0.1 No 10 0.0083 0.004183 0 No 0.01 Param.

Molybdenum (mg/L) MW-09 0.02601 0.01353 0.1 No 10 0.01977 0.006998 0 No 0.01 Param.

Molybdenum (mg/L) MW-01R 0.01 0.008 0.1 No 28 0.008514 0.003256 0 No 0.01 NP (normality)
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Nickel (mg/L) MW-03 0.003 0.002 0.11 No 10 0.00282 0.001522 20 No 0.011 NP (normality)

Nickel (mg/L) MW-04 0.01853 0.01407 0.11 No 10 0.0163 0.002497 0 No 0.01 Param.

Nickel (mg/L) MW-02 0.02424 0.01436 0.11 No 10 0.0193 0.005539 0 No 0.01 Param.

Nickel (mg/L) MW-05 0.0039 0.0015 0.11 No 10 0.002594 0.001548 40 No 0.011 NP (Cohens/xfrm)

Nickel (mg/L) MW-06 0.0022 0.0022 0.11 No 10 0.00219 0.0001197 70 No 0.011 NP (NDs)

Nickel (mg/L) MW-07 (bg) 0.0022 0.00042 0.11 No 10 0.001842 0.0007547 80 No 0.011 NP (NDs)

Nickel (mg/L) MW-08 0.0022 0.0013 0.11 No 10 0.002 0.0004243 80 No 0.011 NP (NDs)

Nickel (mg/L) MW-10 0.0041 0.0022 0.11 No 10 0.00285 0.0011 50 No 0.011 NP (normality)

Nickel (mg/L) MW-09 0.0032 0.0022 0.11 No 10 0.00246 0.000631 60 No 0.011 NP (NDs)

Nickel (mg/L) MW-01R 0.01981 0.009064 0.11 No 28 0.0194 0.01951 0 ln(x) 0.01 Param.

pH (SU) MW-03 7.466 6.91 9 No 20 7.188 0.4345 0 No 0.005 Param.

pH (SU) MW-04 7.681 7.101 9 No 20 7.391 0.4537 0 No 0.005 Param.

pH (SU) MW-02 7.742 7.095 9 No 20 7.419 0.5058 0 No 0.005 Param.

pH (SU) MW-05 7.785 7.087 9 No 17 7.436 0.4927 0 No 0.005 Param.

pH (SU) MW-06 7.767 7.243 9 No 17 7.509 0.3782 0 ln(x) 0.005 Param.

pH (SU) MW-07 (bg) 7.501 6.873 9 No 17 7.187 0.4429 0 No 0.005 Param.

pH (SU) MW-08 7.812 7.156 9 No 17 7.484 0.4631 0 No 0.005 Param.

pH (SU) MW-10 8.044 7.5 9 No 10 7.772 0.2644 0 No 0.005 Param.

pH (SU) MW-09 7.701 7.065 9 No 10 7.383 0.3094 0 No 0.005 Param.

pH (SU) MW-01R 8.454 7.861 9 No 28 8.158 0.566 0 No 0.005 Param.

Selenium (mg/L) MW-03 0.0012 0.0009 0.005 No 21 0.001026 0.0002179 66.67 No 0.01 NP (NDs)

Selenium (mg/L) MW-04 0.0013 0.00065 0.005 No 21 0.0008943 0.0001214 85.71 No 0.01 NP (NDs)

Selenium (mg/L) MW-02 0.0027 0.0012 0.005 No 21 0.002543 0.002738 19.05 No 0.01 NP (normality)

Selenium (mg/L) MW-05 0.0009 0.0009 0.005 No 18 0.0009 0 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-06 0.0009 0.0009 0.005 No 18 0.0009 0 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-07 (bg) 0.0009 0.0009 0.005 No 18 0.0009 0 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-08 0.0009 0.0009 0.005 No 18 0.0009 0 100 No 0.01 NP (NDs)

Selenium (mg/L) MW-10 0.0009 0.0009 0.005 No 10 0.0009 0 100 No 0.011 NP (NDs)

Selenium (mg/L) MW-09 0.0009 0.0009 0.005 No 10 0.0009 0 100 No 0.011 NP (NDs)

Selenium (mg/L) MW-01R 0.0021 0.0013 0.005 No 28 0.001949 0.001097 17.86 No 0.01 NP (Cohens/xfrm)

Silver (mg/L) MW-03 0.0003 0.0003 0.001 No 10 0.0002726 0.00008665 90 No 0.011 NP (NDs)

Silver (mg/L) MW-04 0.0003 0.000015 0.001 No 10 0.0002429 0.0001204 80 No 0.011 NP (NDs)

Silver (mg/L) MW-02 0.0003 0.0003 0.001 No 10 0.0002736 0.00008348 90 No 0.011 NP (NDs)

Silver (mg/L) MW-05 0.0003 0.0003 0.001 No 10 0.0002716 0.00008981 90 No 0.011 NP (NDs)

Silver (mg/L) MW-06 0.0003 0.0003 0.001 No 10 0.0002724 0.00008728 90 No 0.011 NP (NDs)

Silver (mg/L) MW-07 (bg) 0.0003 0.000034 0.001 No 10 0.0002456 0.0001147 80 No 0.011 NP (NDs)
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Silver (mg/L) MW-08 0.0003 0.0003 0.001 No 10 0.0002728 0.00008601 90 No 0.011 NP (NDs)

Silver (mg/L) MW-10 0.0003 0.0003 0.001 No 10 0.0003 0 100 No 0.011 NP (NDs)

Silver (mg/L) MW-09 0.0003 0.0003 0.001 No 10 0.0003 0 100 No 0.011 NP (NDs)

Silver (mg/L) MW-01R 0.0003 0.0003 0.001 No 28 0.0003 0 100 No 0.01 NP (NDs)

Sulfate (mg/L) MW-03 972 485.9 370 Yes 22 729 452.8 0 No 0.01 Param.

Sulfate (mg/L) MW-04 801.8 639.1 370 Yes 22 720.5 151.5 0 No 0.01 Param.

Sulfate (mg/L) MW-02 1.5 0.41 370 No 22 1.98 3.488 54.55 No 0.01 NP (NDs)

Sulfate (mg/L) MW-05 1100 100 370 No 18 694.8 446.6 0 No 0.01 NP (normality)

Sulfate (mg/L) MW-06 50.27 6.247 370 No 18 45.39 50.74 5.556 ln(x) 0.01 Param.

Sulfate (mg/L) MW-07 (bg) 47.04 25.3 370 No 18 36.17 17.96 0 No 0.01 Param.

Sulfate (mg/L) MW-08 7.348 1.78 370 No 18 6.977 9.683 5.556 ln(x) 0.01 Param.

Sulfate (mg/L) MW-10 5.8 0.41 370 No 10 7.538 16.09 30 No 0.011 NP (Cohens/xfrm)

Sulfate (mg/L) MW-09 131 19.54 370 No 10 75.26 62.45 0 No 0.01 Param.

Sulfate (mg/L) MW-01R 761.3 528 370 Yes 28 644.6 249.6 0 No 0.01 Param.

Thallium (mg/L) MW-03 0.0003 0.0003 0.001 No 21 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-04 0.0003 0.0003 0.001 No 21 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-02 0.0003 0.0003 0.001 No 21 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-05 0.0003 0.0003 0.001 No 18 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-06 0.0003 0.0003 0.001 No 18 0.0002869 0.00005563 88.89 No 0.01 NP (NDs)

Thallium (mg/L) MW-07 (bg) 0.0003 0.0003 0.001 No 18 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-08 0.0003 0.0003 0.001 No 18 0.0003 0 100 No 0.01 NP (NDs)

Thallium (mg/L) MW-10 0.0003 0.0003 0.001 No 10 0.0003 0 100 No 0.011 NP (NDs)

Thallium (mg/L) MW-09 0.0003 0.0003 0.001 No 10 0.000355 0.0001739 90 No 0.011 NP (NDs)

Thallium (mg/L) MW-01R 0.0028 0.0003 0.001 No 28 0.0003893 0.0004725 96.43 No 0.01 NP (NDs)

Total Dissolved Solids (mg/L) MW-03 3450 2795 867 Yes 22 3123 610.2 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-04 2400 1900 867 Yes 22 2092 514.9 0 No 0.01 NP (normality)

Total Dissolved Solids (mg/L) MW-02 2202 1880 867 Yes 22 2041 300.3 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-05 2400 870 867 Yes 18 1760 629.5 0 No 0.01 NP (normality)

Total Dissolved Solids (mg/L) MW-06 1600 1200 867 Yes 18 1394 201.4 0 No 0.01 NP (normality)

Total Dissolved Solids (mg/L) MW-07 (bg) 713.3 618.9 867 No 18 666.1 78 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-08 605.9 400.8 867 No 18 503.3 169.5 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-10 1902 1458 867 Yes 10 1680 248.6 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-09 1146 712.3 867 No 10 929 242.9 0 No 0.01 Param.

Total Dissolved Solids (mg/L) MW-01R 3500 3200 867 Yes 28 3214 470.4 0 No 0.01 NP (normality)

Vanadium (mg/L) MW-03 0.00188 0.0005939 0.027 No 10 0.001237 0.0007208 10 No 0.01 Param.

Vanadium (mg/L) MW-04 0.0009392 0.0005128 0.027 No 10 0.000726 0.000239 10 No 0.01 Param.
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Vanadium (mg/L) MW-02 0.004916 0.00139 0.027 No 10 0.003153 0.001976 10 No 0.01 Param.

Vanadium (mg/L) MW-05 0.0013 0.0005 0.027 No 10 0.000958 0.0007621 40 No 0.011 NP (normality)

Vanadium (mg/L) MW-06 0.00076 0.0005 0.027 No 10 0.000554 0.0001553 60 No 0.011 NP (NDs)

Vanadium (mg/L) MW-07 (bg) 0.0007082 0.0005598 0.027 No 10 0.000634 0.00008316 0 No 0.01 Param.

Vanadium (mg/L) MW-08 0.0005 0.00049 0.027 No 10 0.000485 0.00004403 80 No 0.011 NP (NDs)

Vanadium (mg/L) MW-10 0.0019 0.00076 0.027 No 10 0.001383 0.000535 0 No 0.011 NP (normality)

Vanadium (mg/L) MW-09 0.0021 0.0005 0.027 No 10 0.00087 0.0007889 80 No 0.011 NP (NDs)

Vanadium (mg/L) MW-01R 0.003589 0.002157 0.027 No 28 0.003179 0.00173 3.571 ln(x) 0.01 Param.

Zinc (mg/L) MW-03 0.018 0.018 0.27 No 10 0.01628 0.005436 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-04 0.018 0.018 0.27 No 10 0.0165 0.004743 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-02 0.018 0.018 0.27 No 10 0.01719 0.002561 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-05 0.018 0.018 0.27 No 10 0.03665 0.06461 80 No 0.011 NP (NDs)

Zinc (mg/L) MW-06 0.018 0.018 0.27 No 10 0.0173 0.002214 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-07 (bg) 0.018 0.018 0.27 No 10 0.01673 0.005157 80 No 0.011 NP (NDs)

Zinc (mg/L) MW-08 0.018 0.018 0.27 No 10 0.01646 0.00487 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-10 0.018 0.018 0.27 No 10 0.0315 0.0452 80 No 0.011 NP (NDs)

Zinc (mg/L) MW-09 0.018 0.018 0.27 No 10 0.01684 0.003668 90 No 0.011 NP (NDs)

Zinc (mg/L) MW-01R 0.067 0.022 0.27 No 28 0.06954 0.07713 28.57 No 0.01 NP (normality)
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