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1.0 INTRODUCTION

Holland Board of Public Works (BPW) owns and operated the James DeYoung (JDY) power
plant located in Holland, Michigan, on the eastern end of Lake Macatawa that was operated until
June 2017. JDY was initially built in 1939 with a generating capacity of 15 megawatts (MW).
Between 1953 and 1968, BPW added three new boilers; from the late 1970’s to the early 2000’s,
the plant consisted of three coal-fired boilers capable of producing up to 62.5 MW of electricity.
On May 20, 2016, BPW discontinued the use of Unit 3; and on June 1, 2017, BPW officially
shutdown and retired all remaining generation units at JDY. When Units 3-5 were operating,
bottom ash from these boilers was sluiced to the first of three surface impoundments located to the
south of the plant, as shown on Figure 1 (Appendix A). These surface impoundments became
subject to 40 CFR Part 257, Subpart D — Standards for the Disposal of Coal Combustion
Residuals (CCR) in Landfills and Surface Impoundments upon promulgation on April 17, 2015.

2.0 PURPOSE AND OBJECTIVES

Groundwater monitoring and corrective action requirements for existing CCR units are contained
in 40 CFR §257.90 through 8257.98. 40 CFR §257.90 (e) establishes the requirement to prepare
an annual groundwater monitoring and corrective action report. Consistent with this requirement,

this report:

e documents the status of the groundwater monitoring and corrective action program for the
CCR unit;

e summarizes actions completed;

o describes problems encountered,;

o discusses actions to resolve the problems; and

o describes key activities for the upcoming year.
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3.0 STATUS OF THE GROUNDWATER MONITORING PROGRAM

A limited hydrogeological investigation work plan was developed for the site in 2009 that
established a groundwater detection monitoring program to address the requirements of Michigan
Administrative Code R 323.2237(4) of Michigan’s Natural Resources and Environmental
Protection Act, 1994 Public Act 451, as amended (Act 451). The work plan pre-dated the final
federal CCR rules and had the purpose of satisfying a request by Michigan Department of
Environmental Quality (MDEQ), now known as Michigan Department of Environment, Great
Lakes, and Energy (EGLE), to determine whether the presence of bottom ash lagoons (CCR units)
may have affected groundwater quality in the surrounding area. The results of this investigation

were inconclusive and additional investigative activities were merited.

In 2011, BPW completed subsequent investigation activities at the Site, including the installation
of additional monitoring wells, collection of groundwater elevation data, and collection of
groundwater samples for the analysis of a subset of metals on a quarterly basis and for a period of
three years. The results of the subsequent investigation identified that certain metals were present
in the groundwater above the U.S. EPA’s Safe Drinking Water Act’s maximum contaminant level
(MCL) established in 40 CFR §141.62 and concluded that the groundwater quality in the

surrounding area may have been affected by the historic use of the CCR units.

Based on the findings of this investigation, the anticipated retirement of the plant, and 40 CFR
Part 257, Subpart D requirements, BPW decided to close the CCR units through removal of CCR
and decontamination of the CCR units, in accordance with 40 CFR §257.102; and initiate an
assessment of corrective measures, in accordance with 40 CFR 8257.96. BPW initiated removal
of CCR material from the CCR units in June 2017. During construction, two of the existing
downgradient monitoring wells were removed due to the location of on-site CCR removal
activities. Additionally, based on previous investigation findings, an upgradient monitoring well
used during the 2011 study may not have been installed at a location that provided a true
background determination for the area around JDY, and was also removed during closure of the

CCR units. Final closure of the CCR units was completed in May 2018 and site restoration
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completed in June 2018 in substantial conformance with 40 CFR §257.101 and 40 CFR §257.103,
and the written closure plan prepared by NTH Consultants, Ltd., (NTH) dated October 17, 2016.

3.1 Post-Closure Monitoring

Consistent with the requirements contained in 40 CFR 8257.93, a groundwater Sampling and
Analysis Plan (SAP) was developed in October 2017 (revised in March 2018) to evaluate
background and downgradient groundwater quality within the JDY plant property (Site), and
confirm compliance with the groundwater monitoring and corrective action requirements. As
discussed previously, BPW conducted groundwater monitoring prior to the effective date of the
CCR rules and elected to proceed with CCR removal and clean closure of the CCR units; the SAP

was developed to collect necessary information to confirm clean closure.

To comply with the requirements of 40 CFR 8257.93, NTH designed an updated groundwater
monitoring system that is representative of groundwater potentially affected by the CCR units.

A review of information regarding the hydrogeologic conditions of the site available at the time
the SAP was developed indicated that groundwater generally flows east-to-west across the site
and discharges to the Macatawa River/Lake Macatawa. Based on this information, existing
piezometer PZ-1 is located hydraulically upgradient of the former CCR units; note that PZ-1 was
previously identified and sampled as monitoring well MW-7. Groundwater samples from this
well represent background groundwater quality that has not been affected by the CCR units.
Three additional wells, MW-1, MW-2, and MW-3 were installed downgradient of the CCR units
on November 27, 2017. Figure 2 provides the location of the monitoring wells in the updated
groundwater monitoring system. Water level data obtained from the monitoring wells during the
quarterly events were used to develop groundwater contour maps. The quarterly maps are
consistent from one sampling event to the next, and confirm groundwater flow direction. Figures
3A, 3B and 3C present groundwater contour maps for the available quarterly sampling events
conducted in 2019. Note that a groundwater sampling event was not conducted during the second

quarter of 2019 due to excessive precipitation that resulted in flooded conditions at the site.
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4.0 ACTIONS COMPLETED

Where possible, NTH conducted groundwater monitoring at the facility on a quarterly basis
during the months of January, September, and December 2019, in accordance with the procedures
established in the facility’s SAP. As stated previously, due to flooding conditions at the site,
groundwater samples were not collected during the second quarter of 2019. The monitoring
conducted for the remaining three quarters included the collection of static water levels, field
measurements of pH, temperature, conductivity, and turbidity, and groundwater samples for
analysis of constituents contained in Appendix 111 and Appendix IV of 40 CFR 257.

4.1 Groundwater Sample Collection

During each of the quarterly sampling events, representatives from NTH collected groundwater
samples for assessment monitoring from the groundwater monitoring system at the Site. The
samples were submitted to the analytical laboratory for analysis of constituents listed in Appendix
Il and IV of 40 CFR §257.95.

Groundwater elevation data were collected from each monitoring well prior to sample collection.
Upon arrival at the site, each monitoring well was opened, and allowed to equilibrate with
ambient air pressures, prior to measuring the depths to water. Groundwater elevation
measurements were taken to the nearest 0.01 foot from the entire monitoring well network prior to
sampling. The water levels of Lake Macatawa and each well were gauged on the same day to
provide an interpretative groundwater flow map and to minimize temporal bias of measured

groundwater elevation changes for the monitoring well network.

Depth to water was measured from established and surveyed top of casing reference points.
Groundwater levels, well conditions, and pertinent observations were recorded on groundwater-
sampling logs, and are included in Appendices C-1 through C-3. The water elevation data
obtained was used to develop groundwater contour maps for each sampling event (Groundwater

Flow Maps — Figures 3A through 3C), which present the site’s groundwater flow direction.
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Sampling personnel collected groundwater samples from the monitoring wells using low-flow
(minimal drawdown) groundwater sampling procedures (US EPA, 1996, rev. 2010). Tubing
connected to a peristaltic pump was installed to a depth representing the middle of the saturated
screen interval; the polyethylene tubing discharge line from the peristaltic pump was connected to
a flow-cell and multi-meter to collect water quality indicator parameters during well purging to

determine water quality stabilization.

Samples were collected immediately following stabilization of three of the four field parameters.
Groundwater samples were collected into laboratory provided sample containers required for the
specified analyses. The groundwater samples were collected from the discharge tubing upstream
of the water quality meter flow cell. Care was taken to allow for non-turbulent filling of
laboratory containers. Samples were not filtered in the field to provide a measure of total
recoverable metals that will include both the dissolved and particulate fractions of metals in
natural waters, consistent with 40 CFR 8257.93 (h)(2)(i).

The samples were labeled, stored, and transported to the laboratory under proper chain-of-
custody. Following collection, samples were immediately labeled, logged on the chain-of-
custody, and placed in a cooler with ice prior to delivery to the laboratory with a signed Chain-of-
Custody. The chain-of-custody provides documentation of actual sample storage and transport,
and contains the dates and times of collection, laboratory receipt, and acknowledgment of

analyses to be completed.

Quality assurance/quality control (QA/QC) samples were collected to ensure sample containers
are free of analytes of interest, assess the variability of the sampling and laboratory methods, and
monitor the effectiveness of decontamination protocols. One field duplicate, one matrix spike,
one matrix spike duplicate, one field blank, and one equipment blank were collected for QA/QC

purposes.
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4.2 Groundwater Sample Analysis and Data Evaluation

Groundwater samples were submitted to ALS Environmental Laboratory, in Holland, Michigan,
for the analyses specified in Appendix Il and 1V to Part 257. The laboratory results,
corresponding analytical methods, and practical quantitation limits (PQL) for each constituent are
provided in the corresponding analytical reports for each sampling event, included in Appendix C-
1 through C-3.

In general, the laboratory PQLSs (reporting limits) are consistent with the reporting limits stated in
the March 2018 revised SAP and are below the established MCLs. We note that, due to dilution
for high concentrations of non-target analytes, or matrix interference (effervescent matrix), a few
parameters in selected monitoring wells had elevated reporting limits, above the PQLs established
in the SAP, as shown on the laboratory analytical report included in Appendix A. However, the

elevated reporting limits, in general, were below the applicable criteria.

Once an appropriate number of background samples have been collected, generally eight events
based on the distribution of the dataset, the results of the quarterly groundwater sampling events
will be compared to applicable groundwater standards for determination of clean closure. The
groundwater protection standards for each constituent in Appendix IV will be established in
accordance with 40 CFR §257.95(h). For constituents for which MCLs have been established
under 40 CFR 8141.62 and 40 CFR 8141.66, the groundwater protection standard will be the
MCL for that constituent. Where MCLs have not been established for the Appendix IlI
constituents, the groundwater protection standard will be the statistically developed background
concentration for that constituent in accordance with 40 CFR §257.91, or as noted in the preamble
to the rule “in excess of Agency-recommended limits or factors.” It should be noted that
Michigan’s groundwater cleanup criteria developed according to Part 201 of Act 451 will be
considered by BPW when evaluating potential “Agency-recommended limits or factors.” For
those constituents where the statistically developed background level is higher than the MCL, the
groundwater protection standard will be the statistically developed background concentration.

As discussed in the facility’s SAP and in accordance with 40 CFR 8257.93, the data collected

from the background monitoring well will be used to calculate background concentrations for
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each constituent. If appropriate and supported by the data distribution, fewer or additional
samples may be utilized for the statistically calculated background concentrations. Background
concentrations for each constituent will be calculated using an appropriate statistical method for
each background monitoring well, selected based on the distribution of the data in accordance

with 40 CFR 8257.93, once an appropriate number of data has been collected.

For each of the quarterly samples collected in 2019, we completed a preliminary evaluation of the
data by comparing the results to the current MCL, as summarized on Table 1. A review of the
results indicate that, in general, most of the Appendix IV constituents are below the current MCL
with the exception of arsenic, which was reported above the MCL of 0.01 mg/L in upgradient well
PZ-1, and in downgradient monitoring well MW-1; and lead, which was reported above the MCL
of 0.015 mg/L in upgradient well PZ-1. We note that groundwater in upgradient well PZ-1, which
represents background groundwater quality that has not been affected by CCR units, has higher
concentration of arsenic than downgradient monitoring well MW-1; this indicates that background
levels of arsenic are higher than the MCL. Note also that, for a few other constituents with no
established MCLs, the concentrations in upgradient well PZ-1 are generally higher than the
downgradient monitoring wells. As discussed previously, where background levels are higher
than MCL, or for constituents without established MCLs, we will statistically develop
groundwater protection standards in accordance with 40 CFR §257.91, or “Agency-recommended
limits of factor”/ Michigan Part 201 criteria.

5.0 PROBLEMSENCOUNTERED

As discussed previously, flooding at the site caused by excessive precipitation during the second
quarter and a significant portion of the third quarter of 2019, precluded the collection of
groundwater samples during the second quarter. Consequently, groundwater samples were
collected late in the third quarter of 2019 and fourth quarter of 2019 (September and December
2019) and not in July and October 2019 as indicated in the SAP.

O:\Active PROJ\73-160017_Holland BPW Ash Impoundment Closure\04\730\Annual Report 2020\001-0129-RPT.docx

-7-



N
r."‘

/LL_))\

6.0 ACTIONS TO RESOLVE THE PROBLEM

The facility will attempt to collect the samples in 2020 as close to the sampling schedule
established in the SAP while ensuring that the sampling intervals are appropriate for collecting
samples from different groundwater volumes so as to maintain sample independence. Sample
independence is a basic assumption in most statistical procedures and it more accurately reflects

the true range of natural variability in groundwater.

7.0 KEY ACTIVITIES FOR THE UPCOMING YEAR

During the on-going assessment monitoring period, the facility will continue to collect quarterly
groundwater samples from the existing groundwater monitoring well network. To ensure that
independent samples are collected from one quarterly event to the next, groundwater samples will
be collected as close to the schedule established in the SAP, but significantly apart from the
previous sampling events. As such, dependent on weather conditions, samples will be collected in
February, May, August, and November of 2020. Note that if appropriate and merited, the facility
may opt to install another groundwater monitoring well in the vicinity of the CCR units to better
understand groundwater flow and constituent concentrations at the site. The results of the 2020
sampling events will be provided in the update to the annual groundwater report by January 31,
2021.

8.0 RECORDKEEPING, NOTIFICATION, AND POSTING TO THE
INTERNET

Consistent with the requirements of 40 CFR §257.105 (h), this groundwater monitoring and
corrective action report will be placed in the Site’s operating record by January 31, 2020. In
accordance with 40 CFR §257.106 (h), BPW will notify the State Director that this report has
been developed, and that this information has been placed in the operating record and on the

owner or operator's publicly accessible internet site, in accordance with 40 CFR §257.107 (h).
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DARA »

HOLLAND BOARD OF PUBLIC WORKS - JAMES DeYOUNG POWER PLANT
TABLE 1
2019 SUMMARY OF LABORATORY ANALYTICAL RESULTS

Pz-1* MW-1 MW-2 MW-3 Vaximam
Contaminant
1/17/19 | 9/16/19 | 12/18/19 | 1/17/19 || 9/16/19 || 09/16/19* || 12/18/19 | 1/17/19 || 1/17/19* || 9/16/19 || 12/18/19 | 1/17/19 | 9/16/19 | 12/18/19 |12/18/2019]  Level®
Antimony mg/L || <0.005 | <0.005 <0.005 | <0.005 | <0.005 | <0.005 <0.005 <0.005 || <0.005 || <0.005 | <0.005 [ <0.005 NA <0.005 <0.005 0.006
Arsenic mg/Lf 0.02 0.056 0.032 0.021 0.039 0.038 0.026 <0.005 || <0.005 || <0.005 || <0.005 [ <0.005 NA <0.005 <0.005 0.01
Barium mg/L|| 0.044 0.074 0.062 0.27 0.29 0.28 0.27 0.2 0.21 0.16 0.2 0.035 NA 0.04 0.04 2
w~ |Beryllium mg/L || <0.002 | <0.002 <0.002 | <0.002 | <0.002 || <0.002 <0.002 <0.002 || <0.002 || <0.002 | <0.002 [ <0.002 NA <0.002 <0.002 0.004
5 Cadmium | mg/L || <0.002 | <0.002 <0.002 | <0.002 | <0.002 || <0.002 <0.002 <0.002 || <0.002 || <0.002 | <0.002 [ <0.002 NA <0.002 <0.002 0.005
% Chromium | mg/L | <0.005 || <0.005 0.0082 [ <0.005 | <0.005 || <0.005 <0.005 <0.005 || <0.005 || <0.005 | <0.005 [ <0.005 NA <0.005 <0.005 0.1
E Cobalt mg/L || <0.005 | <0.005 <0.005 | <0.005 | <0.005 | <0.005 <0.005 <0.005 || <0.005 || <0.005 || <0.005 [ <0.005 NA <0.005 <0.005 -
E Fluoride mg/Ll <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <5.0 NA <2.0 <2.0 4
% Lead mg/L|| 0.018 0.027 0.018 <0.005 || <0.005 | <0.005 <0.005 <0.005 || <0.005 || <0.005 || <0.005 [ <0.005 NA <0.005 <0.005 0.015
E Lithium mg/L|| <0.01 <0.01 <0.01 0.12 0.14 0.14 0.12 0.011 0.011 0.012 0.01 0.028 NA 0.03 0.03 -
< Mercury mg/L || <0.0002 || <0.0002 || <0.0002 [ <0.0002 || <0.0002 || <0.0002 || <0.0002 [ <0.0002 || <0.0002 || <0.0002 | <0.0002 { <0.0002 NA <0.0002 || <0.0002 0.002
Molybdenum| mg/L | 0.023 0.021 0.068 <0.005 || <0.005 | <0.005 <0.005 <0.005 || <0.005 || <0.005 || <0.005 [ <0.005 NA <0.005 <0.005 -
Selenium mg/L || <0.005 | <0.005 <0.005 | <0.005 | <0.005 | <0.005 <0.005 <0.005 || <0.005 || <0.005 | <0.005 [ <0.005 NA <0.005 <0.005 0.05
Thallium mg/L || <0.002 | <0.002 <0.002 | <0.002 | <0.002 || <0.002 <0.002 <0.002 || <0.002 || <0.002 | <0.002 [ <0.002 NA <0.002 <0.002 0.002
2227228 oCi/L <0.34/ | <0.34/ <0.55/ 0.32/ 0.61/ 0.78/ <0.43/ 035/ || <042/ | <046/ 0.64/ 105 <0.038/ NA <021/ || <045/ 5
Combined ™ <0.38 <0.38 <0.82 0.92 2.05 2.21 0.93 <0.74 0.09 1.74 <0.074 <0.76 <0.76
Boron mg/L| 0.29 0.47 0.38 1.10 1.40 1.50 1.20 0.63 0.66 0.75 0.72 0.79 NA 0.77 0.78 -
§ Calcium mg/L 38 53 45 110 110 110 110 80 80 47 83 360 NA 360 340 -
'5(2 Chloride mg/L| <100 40 210 240 180 180 200 550 550 560 580 170 NA 150 150 250
o
o |Fluoride mg/L| <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <5.0 NA <5.0 <5.0 4
S |pH (lab) s.U. 8.7 7.77 8.85 7.2 6.94 6.96 7.24 7.2 7.2 6.93 7.24 6.9 NA 6.76 6.76 6.5-8.5
% pH (field) s.u. 8.42 8.08 8.67 6.99 6.96 6.99 7.1 7.08 7.08 7.15 7.14 6.3 NA 6.66 6.72 6.5-8.5
% Sulfate mg/L 4.4 28 29 39 39 39 26 <4 <4 <4.0 <4.0 1300 NA 950 970 250"
o |Total
< |Dissolved mg/Lf| 1000 1200 1500 960 1100 990 900 1200 1200 1400 1300 2200 NA 2000 1900 500"
Solids

1) Duplicate Sample
2) Maximum Contaminant Level (MCL) promulgated by the USEPA pursuant to the provisions of Section 1412 of the Safe Drinking Water Act (40 CFR Part 141).

3) Secondary drinking water standards established for aesthetic purposes

4) Sum of values reported above the minimum detectable concentration (MDC) for radium 226 and radium 228.

5) *-PZ-1 was previously identified and sampled with the MW-7 identifier.
< = parameter not detected at or above laboratory report limit or, in the case of radium 226/228, above the MDC.

NA - Not analyzed. Well inaccessible due to flooding.

\\Nth-la\data\shared\0 Working Documents\73-160017_Holland BPW CCR Closure\04 admin\From Northville Working Drive\73-160017_Holland BPW\GW Well Data- working folderGW Well Data- working folder

1/17/202010:51 AM
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ALS
19-Feb-2019

Karen Okonta
NTH Consultants, Ltd.
41780 Six Mile Road

Northville, Ml 48168

Re: Holland Board of Public Works Work Order: 1901899

Dear Karen,

ALS Environmental received 8 samples on 17-Jan-2019 04:30 PM for the analyses presented in the
following report.

The analytical data provided relates directly to the samples received by ALS Environmental - Holland and
for only the analyses requested.

Sample results are compliant with industry accepted practices and Quality Control results achieved
laboratory specifications. Any exceptions are noted in the Case Narrative, or noted with qualifiers in the
report or QC batch information. Should this laboratory report need to be reproduced, it should be
reproduced in full unless written approval has been obtained from ALS Environmental. Samples will be
disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 39.
If you have any questions regarding this report, please feel free to contact me:

ADDRESS: 3352 128th Avenue, Holland, MI, USA
PHONE: +1 (616) 399-6070 FAX: +1 (616) 399-6185

Sincerely,

LT <

Electronically approved by: Chad Whelton

Chad Whelton
Project Manager

Report of Laboratory Analysis
Certificate No: MI: 0022

www.alsglobal.com

AIGHT SOLUTIONS



ALS Group, USA

Client:
Project:

Work Order:

NTH Consultants, Ltd.
Holland Board of Public Works
1901899

Date: 19-Feb-19

Work Order Sample Summary

Lab Samp ID Client Sample 1D

1901899-01
1901899-02
1901899-03
1901899-04
1901899-06
1901899-07
1901899-08

PZ1

MW 2

MW 1

MW 3

Field Blank
Field Duplicate
Equipment Blank

Matrix

Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

Tag Number

Collection Date

Date Received

Hold

1/17/2019 10:10
1/17/2019 12:30
1/17/2019 13:50
1/17/2019 15:10
1/17/2019
1/17/2019
1/17/2019

1/17/2019 16:30
1/17/2019 16:30
1/17/2019 16:30
1/17/2019 16:30
1/17/2019 16:30
1/17/2019 16:30
1/17/2019 16:30

oo

Sample Summary Page 1 of 1



ALS Group, USA Date: 19-Feb-19

Client: NTH Consultants, Ltd.
Project: Holland Board of Public Works Case Narrative
Work Order: 1901899

Samples for the above noted Work Order were received on 01/17/2019. The attached
"Sample Receipt Checklist" documents the status of custody seals, container integrity,
preservation, and temperature compliance.

Samples were analyzed according to the analytical methodology previously transmitted in the
"Work Order Acknowledgement”. Methodologies are also documented in the "Analytical
Result" section for each sample. Quality control results are listed in the "QC Report" section.
Sample association for the reported quality control is located at the end of each batch
summary. If applicable, results are appropriately qualified in the Analytical Result and QC
Report sections. The "Qualifiers" section documents the various qualifiers, units, and
acronyms utilized in reporting. A copy of the laboratory's scope of accreditation is available
upon request.

With the following exceptions, all sample analyses achieved analytical criteria.
Wet Chemistry:

Samples were processed outside of holding time for pH, as the analysis is a field test and
holding time is defined as 15 minutes. Results should be considered estimated.

Batch R253692, Method IC_300.0_WW, Samples 1901899-02B and -07B: The reporting
limits for Fluoride and Sulfate are elevated due to dilution for high concentrations of non-target
analytes.

Batch R253692, Method IC_300.0_ WW, Sample 1901899-04B: The reporting limit for
Fluoride is elevated due to dilution for high concentrations of non-target analytes.

Radium 226 &228 analysis performed by ALS Fort Collins laboratory.

Case Narrative Page 1 of 1



ALS Group, USA Date: 19-Feb-19

Qualifier Description
* Value exceeds Regulatory Limit
*x Estimated Value
a Analyte is non-accredited
B Analyte detected in the associated Method Blank above the Reporting Limit
E Value above quantitation range
H Analyzed outside of Holding Time
Hr BOD/CBOD - Sample was reset outside Hold Time, value should be considered estimated.
J Analyte is present at an estimated concentration between the MDL and Report Limit
ND Not Detected at the Reporting Limit
O Sample amount is > 4 times amount spiked
P Dual Column results percent difference > 40%
R RPD above laboratory control limit
S Spike Recovery outside laboratory control limits
] Analyzed but not detected above the MDL
X Analyte was detected in the Method Blank between the MDL and Reporting Limit, sample results may exhibit background or
reagent contamination at the observed level.
Acronym Description
DUP Method Duplicate
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
LOD Limit of Detection (see MDL)
LOQ Limit of Quantitation (see PQL)
MBLK Method Blank
MDL Method Detection Limit
MS Matrix Spike
MSD Matrix Spike Duplicate
PQL Practical Quantitation Limit
RPD Relative Percent Difference
TDL Target Detection Limit
TNTC Too Numerous To Count
A APHA Standard Methods
D ASTM
E EPA
SW SW-846 Update 111

Units Reported

Description

as noted
mg/L
s.u.

Milligrams per Liter
Standard Units

QF Page 7 of 1



ALS Group’ USA Date: 19-Feb-19

Client: NTH Consultants, Ltd.

Project: Holland Board of Public Works Work Order: 1901899

Sample ID: PZ1 Lab ID: 1901899-01

Collection Date: 1/17/2019 10:10 AM Matrix: GROUNDWATER

Report _ Dilution

Analyses Result  Qual Limit  Units Factor Date Analyzed

MERCURY BY CVAA SW7470A Prep: SW7470 1/23/19 11:25 Analyst: RSH
Mercury ND 0.00020 mg/L 1 1/23/2019 03:04 PM

METALS BY ICP-MS SWG6E020A Prep: SW3005A 1/21/19 12:46 Analyst: STP
Antimony ND 0.0050 mg/L 1 1/21/2019 03:01 PM
Arsenic 0.020 0.0050 mg/L 1 1/21/2019 03:01 PM
Barium 0.044 0.0050 mg/L 1 1/21/2019 03:01 PM
Beryllium ND 0.0020 mg/L 1 1/21/2019 03:01 PM
Boron 0.29 0.020 mg/L 1 1/21/2019 03:01 PM
Cadmium ND 0.0020 mg/L 1 1/21/2019 03:01 PM
Calcium 35 0.50 mg/L 1 1/21/2019 03:01 PM
Chromium ND 0.0050 mg/L 1 1/21/2019 03:01 PM
Cobalt ND 0.0050 mg/L 1 1/21/2019 03:01 PM
Lead 0.018 0.0050 mg/L 1 1/21/2019 03:01 PM
Lithium ND 0.010 mg/L 1 1/21/2019 03:01 PM
Molybdenum 0.023 0.0050 mg/L 1 1/21/2019 03:01 PM
Selenium ND 0.0050 mg/L 1 1/21/2019 03:01 PM
Thallium ND 0.0020 mg/L 1 1/21/2019 03:01 PM

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: JDR
Chloride 66 10 mg/L 10 1/22/2019 03:55 PM
Fluoride ND 1.0 mg/L 1/22/2019 03:38 PM
Sulfate 4.4 2.0 mg/L 1/22/2019 03:38 PM

PH (LABORATORY) A4500-H B-11 Analyst: DVD
pH (laboratory) 8.42 H 0.100 s.u. 1/20/2019 01:00 PM
Temperature 21.8 H 0.100 C 1 1/20/2019 01:00 PM

TOTAL DISSOLVED SOLIDS A2540 C-11 Prep: FILTER 1/23/19 12:08 Analyst: TRP
Total Dissolved Solids 1,000 50 mg/L 1 1/24/2019 08:39 AM

SUBCONTRACTED ANALYSES SUBCONTRACT Analyst: ALS
Subcontracted Analyses See attached as noted 1 2/15/2019

Note:

See Qualifiers page for a list of qualifiers and their definitions.

Analytical Results Page 1 of 7



ALS Group’ USA Date: 19-Feb-19

Client: NTH Consultants, Ltd.

Project: Holland Board of Public Works Work Order: 1901899

Sample ID: MW 2 Lab ID: 1901899-02

Collection Date: 1/17/2019 12:30 PM Matrix: GROUNDWATER

Report _ Dilution

Analyses Result  Qual Limit  Units Factor Date Analyzed

MERCURY BY CVAA SW7470A Prep: SW7470 1/23/19 11:25 Analyst: RSH
Mercury ND 0.00020 mg/L 1 1/23/2019 03:19 PM

METALS BY ICP-MS SWG6E020A Prep: SW3005A 1/21/19 12:46 Analyst: STP
Antimony ND 0.0050 mg/L 1 1/21/2019 03:07 PM
Arsenic ND 0.0050 mg/L 1 1/21/2019 03:07 PM
Barium 0.20 0.0050 mg/L 1 1/21/2019 03:07 PM
Beryllium ND 0.0020 mg/L 1 1/21/2019 03:07 PM
Boron 0.63 0.20 mg/L 10 1/21/2019 04:24 PM
Cadmium ND 0.0020 mg/L 1 1/21/2019 03:07 PM
Calcium 80 0.50 mg/L 1 1/21/2019 03:07 PM
Chromium ND 0.0050 mg/L 1 1/21/2019 03:07 PM
Cobalt ND 0.0050 mg/L 1 1/21/2019 03:07 PM
Lead ND 0.0050 mg/L 1 1/21/2019 03:07 PM
Lithium 0.011 0.010 mg/L 1 1/21/2019 03:07 PM
Molybdenum ND 0.0050 mg/L 1 1/21/2019 03:07 PM
Selenium ND 0.0050 mg/L 1 1/21/2019 03:07 PM
Thallium ND 0.0020 mg/L 1 1/21/2019 03:07 PM

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: JDR
Chloride 550 50 mg/L 50 1/22/2019 04:29 PM
Fluoride ND 2.0 mg/L 2 1/22/2019 04:12 PM
Sulfate ND 4.0 mg/L 2 1/22/2019 04:12 PM

PH (LABORATORY) A4500-H B-11 Analyst: DVD
pH (laboratory) 7.08 H 0.100 s.u. 1/19/2019 04:00 PM
Temperature 22.8 H 0.100 C 1 1/19/2019 04:00 PM

TOTAL DISSOLVED SOLIDS A2540 C-11 Prep: FILTER 1/23/19 12:08 Analyst: TRP
Total Dissolved Solids 1,200 50 mg/L 1 1/24/2019 08:39 AM

SUBCONTRACTED ANALYSES SUBCONTRACT Analyst: ALS
Subcontracted Analyses See attached as noted 1 2/15/2019

Note:

See Qualifiers page for a list of qualifiers and their definitions.

Analytical Results Page 2 of 7



ALS Group’ USA Date: 19-Feb-19

Client: NTH Consultants, Ltd.

Project: Holland Board of Public Works Work Order: 1901899

Sample ID: MW 1 Lab ID: 1901899-03

Collection Date: 1/17/2019 01:50 PM Matrix: GROUNDWATER

Report _ Dilution

Analyses Result  Qual Limit  Units Factor Date Analyzed

MERCURY BY CVAA SW7470A Prep: SW7470 1/23/19 11:25 Analyst: RSH
Mercury ND 0.00020 mg/L 1 1/23/2019 03:21 PM

METALS BY ICP-MS SWG6E020A Prep: SW3005A 1/21/19 12:46 Analyst: STP
Antimony ND 0.0050 mg/L 1 1/21/2019 03:08 PM
Arsenic 0.021 0.0050 mg/L 1 1/21/2019 03:08 PM
Barium 0.27 0.0050 mg/L 1 1/21/2019 03:08 PM
Beryllium ND 0.0020 mg/L 1 1/21/2019 03:08 PM
Boron 1.1 0.20 mg/L 10 1/21/2019 04:25 PM
Cadmium ND 0.0020 mg/L 1 1/21/2019 03:08 PM
Calcium 110 0.50 mg/L 1 1/21/2019 03:08 PM
Chromium ND 0.0050 mg/L 1 1/21/2019 03:08 PM
Cobalt ND 0.0050 mg/L 1 1/21/2019 03:08 PM
Lead ND 0.0050 mg/L 1 1/21/2019 03:08 PM
Lithium 0.12 0.010 mg/L 1 1/21/2019 03:08 PM
Molybdenum ND 0.0050 mg/L 1 1/21/2019 03:08 PM
Selenium ND 0.0050 mg/L 1 1/21/2019 03:08 PM
Thallium ND 0.0020 mg/L 1 1/21/2019 03:08 PM

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: JDR
Chloride 240 40 mg/L 40 1/22/2019 05:21 PM
Fluoride ND 1.0 mg/L 1 1/22/2019 04:47 PM
Sulfate 39 10 mg/L 5 1/22/2019 05:04 PM

PH (LABORATORY) A4500-H B-11 Analyst: DVD
pH (laboratory) 6.99 H 0.100 s.u. 1/19/2019 04:00 PM
Temperature 22.8 H 0.100 C 1 1/19/2019 04:00 PM

TOTAL DISSOLVED SOLIDS A2540 C-11 Prep: FILTER 1/23/19 12:08 Analyst: TRP
Total Dissolved Solids 960 50 mg/L 1 1/24/2019 08:39 AM

SUBCONTRACTED ANALYSES SUBCONTRACT Analyst: ALS
Subcontracted Analyses See attached as noted 1 2/15/2019

Note:

See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group’ USA Date: 19-Feb-19

Client: NTH Consultants, Ltd.

Project: Holland Board of Public Works Work Order: 1901899

Sample ID: MW 3 Lab ID: 1901899-04

Collection Date: 1/17/2019 03:10 PM Matrix: GROUNDWATER

Report _ Dilution

Analyses Result  Qual Limit  Units Factor Date Analyzed

MERCURY BY CVAA SW7470A Prep: SW7470 1/23/19 11:25 Analyst: RSH
Mercury ND 0.00020 mg/L 1 1/23/2019 03:24 PM

METALS BY ICP-MS SWG6E020A Prep: SW3005A 1/21/19 12:46 Analyst: STP
Antimony ND 0.0050 mg/L 1 1/21/2019 03:10 PM
Arsenic ND 0.0050 mg/L 1 1/21/2019 03:10 PM
Barium 0.035 0.0050 mg/L 1 1/21/2019 03:10 PM
Beryllium ND 0.0020 mg/L 1 1/21/2019 03:10 PM
Boron 0.79 0.20 mg/L 10 1/21/2019 04:27 PM
Cadmium ND 0.0020 mg/L 1 1/21/2019 03:10 PM
Calcium 360 5.0 mg/L 10 1/21/2019 04:27 PM
Chromium ND 0.0050 mg/L 1 1/21/2019 03:10 PM
Cobalt ND 0.0050 mg/L 1 1/21/2019 03:10 PM
Lead ND 0.0050 mg/L 1 1/21/2019 03:10 PM
Lithium 0.028 0.010 mg/L 1 1/21/2019 03:10 PM
Molybdenum ND 0.0050 mg/L 1 1/21/2019 03:10 PM
Selenium ND 0.0050 mg/L 1 1/21/2019 03:10 PM
Thallium ND 0.0020 mg/L 1 1/21/2019 03:10 PM

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: JDR
Chloride 170 25 mg/L 25 1/22/2019 05:55 PM
Fluoride ND 5.0 mg/L 5 1/22/2019 05:38 PM
Sulfate 1,300 200 mg/L 100 1/22/2019 06:12 PM

PH (LABORATORY) A4500-H B-11 Analyst: DVD
pH (laboratory) 6.30 H 0.100 s.u. 1/19/2019 04:00 PM
Temperature 22.7 H 0.100 C 1 1/19/2019 04:00 PM

TOTAL DISSOLVED SOLIDS A2540 C-11 Prep: FILTER 1/23/19 12:08 Analyst: TRP
Total Dissolved Solids 2,200 50 mg/L 1 1/24/2019 08:39 AM

SUBCONTRACTED ANALYSES SUBCONTRACT Analyst: ALS
Subcontracted Analyses See attached as noted 1 2/15/2019

Note:

See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group’ USA Date: 19-Feb-19

Client: NTH Consultants, Ltd.

Project: Holland Board of Public Works Work Order: 1901899

Sample ID: Field Blank Lab ID: 1901899-06

Collection Date: 1/17/2019 Matrix: GROUNDWATER

Report _ Dilution

Analyses Result  Qual Limit  Units Factor Date Analyzed

MERCURY BY CVAA SW7470A Prep: SW7470 1/23/19 11:25 Analyst: RSH
Mercury ND 0.00020 mg/L 1 1/23/2019 03:29 PM

METALS BY ICP-MS SWG6E020A Prep: SW3005A 1/21/19 12:46 Analyst: STP
Antimony ND 0.0050 mg/L 1 1/21/2019 03:14 PM
Arsenic ND 0.0050 mg/L 1 1/21/2019 03:14 PM
Barium ND 0.0050 mg/L 1 1/21/2019 03:14 PM
Beryllium ND 0.0020 mg/L 1 1/21/2019 03:14 PM
Boron ND 0.020 mg/L 1 1/21/2019 03:14 PM
Cadmium ND 0.0020 mg/L 1 1/21/2019 03:14 PM
Calcium ND 0.50 mg/L 1 1/21/2019 03:14 PM
Chromium ND 0.0050 mg/L 1 1/21/2019 03:14 PM
Cobalt ND 0.0050 mg/L 1 1/21/2019 03:14 PM
Lead ND 0.0050 mg/L 1 1/21/2019 03:14 PM
Lithium ND 0.010 mg/L 1 1/21/2019 03:14 PM
Molybdenum ND 0.0050 mg/L 1 1/21/2019 03:14 PM
Selenium ND 0.0050 mg/L 1 1/21/2019 03:14 PM
Thallium ND 0.0020 mg/L 1 1/21/2019 03:14 PM

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: JDR
Chloride ND 1.0 mg/L 1 1/22/2019 07:38 PM
Fluoride ND 1.0 mg/L 1 1/22/2019 07:38 PM
Sulfate ND 2.0 mg/L 1/22/2019 07:38 PM

PH (LABORATORY) A4500-H B-11 Analyst: DVD
pH (laboratory) 5.95 H 0.100 s.u. 1/19/2019 04:00 PM
Temperature 22.6 H 0.100 C 1 1/19/2019 04:00 PM

TOTAL DISSOLVED SOLIDS A2540 C-11 Prep: FILTER 1/23/19 12:08 Analyst: TRP
Total Dissolved Solids ND 50 mg/L 1 1/24/2019 08:39 AM

SUBCONTRACTED ANALYSES SUBCONTRACT Analyst: ALS
Subcontracted Analyses See attached as noted 1 2/15/2019

Note:

See Qualifiers page for a list of qualifiers and their definitions.

Analytical Results Page 5 of 7



ALS Group’ USA Date: 19-Feb-19

Client: NTH Consultants, Ltd.

Project: Holland Board of Public Works Work Order: 1901899

Sample ID: Field Duplicate Lab ID: 1901899-07

Collection Date: 1/17/2019 Matrix: GROUNDWATER

Report _ Dilution

Analyses Result  Qual Limit  Units Factor Date Analyzed

MERCURY BY CVAA SW7470A Prep: SW7470 1/23/19 11:25 Analyst: RSH
Mercury ND 0.00020 mg/L 1 1/23/2019 03:31 PM

METALS BY ICP-MS SWG6E020A Prep: SW3005A 1/21/19 12:46 Analyst: STP
Antimony ND 0.0050 mg/L 1 1/21/2019 03:19 PM
Arsenic ND 0.0050 mg/L 1 1/21/2019 03:19 PM
Barium 0.20 0.0050 mg/L 1 1/21/2019 03:19 PM
Beryllium ND 0.0020 mg/L 1 1/21/2019 03:19 PM
Boron 0.66 0.20 mg/L 10 1/21/2019 04:29 PM
Cadmium ND 0.0020 mg/L 1 1/21/2019 03:19 PM
Calcium 80 0.50 mg/L 1 1/21/2019 03:19 PM
Chromium ND 0.0050 mg/L 1 1/21/2019 03:19 PM
Cobalt ND 0.0050 mg/L 1 1/21/2019 03:19 PM
Lead ND 0.0050 mg/L 1 1/21/2019 03:19 PM
Lithium 0.011 0.010 mg/L 1 1/21/2019 03:19 PM
Molybdenum ND 0.0050 mg/L 1 1/21/2019 03:19 PM
Selenium ND 0.0050 mg/L 1 1/21/2019 03:19 PM
Thallium ND 0.0020 mg/L 1 1/21/2019 03:19 PM

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: JDR
Chloride 550 50 mg/L 50 1/22/2019 08:12 PM
Fluoride ND 2.0 mg/L 2 1/22/2019 07:55 PM
Sulfate ND 4.0 mg/L 2 1/22/2019 07:55 PM

PH (LABORATORY) A4500-H B-11 Analyst: DVD
pH (laboratory) 7.08 H 0.100 s.u. 1/19/2019 04:00 PM
Temperature 22.6 H 0.100 C 1 1/19/2019 04:00 PM

TOTAL DISSOLVED SOLIDS A2540 C-11 Prep: FILTER 1/23/19 12:08 Analyst: TRP
Total Dissolved Solids 1,200 50 mg/L 1 1/24/2019 08:39 AM

SUBCONTRACTED ANALYSES SUBCONTRACT Analyst: ALS
Subcontracted Analyses See attached as noted 1 2/15/2019

Note:

See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group’ USA Date: 19-Feb-19

Client: NTH Consultants, Ltd.

Project: Holland Board of Public Works Work Order: 1901899

Sample ID: Equipment Blank Lab ID: 1901899-08

Collection Date: 1/17/2019 Matrix: GROUNDWATER

Report _ Dilution

Analyses Result  Qual Limit  Units Factor Date Analyzed

MERCURY BY CVAA SW7470A Prep: SW7470 1/23/19 11:25 Analyst: RSH
Mercury ND 0.00020 mg/L 1 1/23/2019 03:34 PM

METALS BY ICP-MS SWG6E020A Prep: SW3005A 1/21/19 12:46 Analyst: STP
Antimony ND 0.0050 mg/L 1 1/21/2019 03:20 PM
Arsenic ND 0.0050 mg/L 1 1/21/2019 03:20 PM
Barium ND 0.0050 mg/L 1 1/21/2019 03:20 PM
Beryllium ND 0.0020 mg/L 1 1/21/2019 03:20 PM
Boron ND 0.020 mg/L 1 1/21/2019 03:20 PM
Cadmium ND 0.0020 mg/L 1 1/21/2019 03:20 PM
Calcium ND 0.50 mg/L 1 1/21/2019 03:20 PM
Chromium ND 0.0050 mg/L 1 1/21/2019 03:20 PM
Cobalt ND 0.0050 mg/L 1 1/21/2019 03:20 PM
Lead ND 0.0050 mg/L 1 1/21/2019 03:20 PM
Lithium ND 0.010 mg/L 1 1/21/2019 03:20 PM
Molybdenum ND 0.0050 mg/L 1 1/21/2019 03:20 PM
Selenium ND 0.0050 mg/L 1 1/21/2019 03:20 PM
Thallium ND 0.0020 mg/L 1 1/21/2019 03:20 PM

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: JDR
Chloride ND 1.0 mg/L 1 1/22/2019 08:29 PM
Fluoride ND 1.0 mg/L 1 1/22/2019 08:29 PM
Sulfate ND 2.0 mg/L 1/22/2019 08:29 PM

PH (LABORATORY) A4500-H B-11 Analyst: DVD
pH (laboratory) 6.01 H 0.100 s.u. 1/19/2019 04:00 PM
Temperature 22.4 H 0.100 C 1 1/19/2019 04:00 PM

TOTAL DISSOLVED SOLIDS A2540 C-11 Prep: FILTER 1/23/19 12:08 Analyst: TRP
Total Dissolved Solids ND 50 mg/L 1 1/24/2019 08:39 AM

SUBCONTRACTED ANALYSES SUBCONTRACT Analyst: ALS
Subcontracted Analyses See attached as noted 1 2/15/2019

Note:

See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA Date: 19-Feb-19

Client: NTH Consultants, Ltd. QC BATCH REPORT
Work Order: 1901899
Project: Holland Board of Public Works
Batch ID: 131065 Instrument ID HG4 Method: SW7470A
MBLK Sample ID: MBLK-131065-131065 Units: mg/L Analysis Date: 1/23/2019 02:49 PM
Client ID: Run ID: HG4_190123A SeqNo: 5492978 Prep Date: 1/23/2019 DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit e %RrRPD  HMt Qual
Mercury 0.000036  0.00020 J
LCS Sample ID: LCS-131065-131065 Units: mg/L Analysis Date: 1/23/2019 02:52 PM
Client ID: Run ID: HG4_190123A SeqNo: 5492979 Prep Date: 1/23/2019 DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC  Limit Value %RPD  Limit Qual
Mercury 0.001936  0.00020 0.002 0 96.8 80-120 0
MS Sample ID: 1901899-01AMS Units: mg/L Analysis Date: 1/23/2019 03:07 PM
Client ID: PZ1 Run ID: HG4_190123A SeqgNo: 5492985 Prep Date: 1/23/2019 DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC ~ Limit Value %RPD LMt Qual
Mercury 0.001644 0.00020 0.002 0.000045 80 75-125 0
MSD Sample ID: 1901899-01AMSD Units: mg/L Analysis Date: 1/23/2019 03:17 PM
Client ID: PZ1 Run ID: HG4_190123A SeqgNo: 5492989 Prep Date: 1/23/2019 DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value wRpD  Limit Qual
Mercury 0.001758  0.00020 0.002 0.000045 85.6 75-125 0.001644 6.7 20
The following samples were analyzed in this batch: 1901899-01A 1901899-02A 1901899-03A

1901899-04A 1901899-06A 1901899-07A

1901899-08A

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client:

NTH Consultants, Ltd.

Work Order: 1901899

Project:

Holland Board of Public Works

QC BATCH REPORT

Batch ID: 130920

MBLK
Client ID:

Analyte

Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Lead
Lithium
Molybdenum
Selenium
Thallium

LCS
Client ID:

Analyte

Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Lead
Lithium
Molybdenum
Selenium
Thallium

Note:

Instrument ID ICPMS3

Sample ID: MBLK-130920-130920
Run ID: ICPMS3_190121A

Result

ND
ND
ND
ND
0.01289
ND
ND
ND
ND
ND
ND
ND
ND
ND

Sample ID: LCS-130920-130920

Run ID: ICPMS3_190121A

Result

0.0951
0.09833
0.09423
0.09694

0.4619
0.09853

9.658
0.09735
0.09783
0.09725
0.09699
0.09772
0.09839
0.09435

PQL

0.0050
0.0050
0.0050
0.0020
0.020
0.0020
0.50
0.0050
0.0050
0.0050
0.010
0.0050
0.0050
0.0050

PQL

0.0050
0.0050
0.0050
0.0020
0.020
0.0020
0.50
0.0050
0.0050
0.0050
0.010
0.0050
0.0050
0.0050

Method: SW6020A

SPK Val

SPK Val

0.1
0.1
0.1
0.1
0.5
0.1

10
0.1
0.1
0.1
0.1
0.1
0.1
0.1

See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

SPK Ref
Value

Units: mg/L

SeqNo: 5488626

%REC

Units: mg/L

Control
Limit

SeqNo: 5488627

O O O O OO0 OO0 oo oo oo

%REC

95.1
98.3
94.2
96.9
92.4
98.5
96.6
97.3
97.8
97.3

97
97.7
98.4
94.3

Control
Limit
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120

Analysis Date: 1/21/2019 02:58 PM

Prep Date: 1/21/2019

RPD Ref
Value

%RPD

DF: 1

RPD
Limit Qual

Analysis Date: 1/21/2019 03:00 PM
Prep Date: 1/21/2019

RPD Ref
Value

O O O O 0O O O o o o o o o o

%RPD

DF: 1

RPD
Limit Qual
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Client:

NTH Consultants, Ltd.

Work Order: 1901899

Project:

Holland Board of Public Works

QC BATCH REPORT

Batch ID: 130920

MS Sample ID: 1901899-01AMS

Client ID: PZ1 Run ID: ICPMS3_190121A
Analyte Result PQL SPKVal
Antimony 0.09949 0.0050 0.1
Arsenic 0.12  0.0050 0.1
Barium 0.1391 0.0050 0.1
Beryllium 0.09882 0.0020 0.1
Boron 0.7514 0.020 0.5
Cadmium 0.09439 0.0020 0.1
Calcium 43.96 0.50 10
Chromium 0.1016  0.0050 0.1
Cobalt 0.09576 0.0050 0.1
Lead 0.1168 0.0050 0.1
Lithium 0.1015 0.010 0.1
Molybdenum 0.1211 0.0050 0.1
Selenium 0.08144 0.0050 0.1
Thallium 0.09489 0.0050 0.1
MS Sample ID: 1901898-01AMS

Client ID: Run ID: ICPMS3_190121A
Analyte Result PQL SPKVal
Antimony 0.09949 0.0050 0.1
Arsenic 0.12  0.0050 0.1
Barium 0.1391 0.0050 0.1
Beryllium 0.09882 0.0020 0.1
Boron 0.7514 0.020 0.5
Cadmium 0.09439 0.0020 0.1
Calcium 43.96 0.50 10
Chromium 0.1016 0.0050 0.1
Cobalt 0.09576 0.0050 0.1
Lead 0.1168 0.0050 0.1
Lithium 0.1015 0.010 0.1
Molybdenum 0.1211 0.0050 0.1
Selenium 0.08144 0.0050 0.1
Thallium 0.09489 0.0050 0.1
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

Instrument ID ICPMS3

Method: SW6020A

Units: mg/L

SeqNo: 5488629

SPK Ref

Value

0.00263
0.02005
0.04357
0.000057
0.2892
0.000016
34.7
0.004589
0.000591
0.01784
0.004731
0.02252
0.001515
0.000042

%REC

96.9
99.9
95.5
98.8
92.5
94.4
92.7

97
95.2

99
96.7
98.6
79.9
94.8

Units: mg/L

Control
Limit
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125

SeqgNo: 5488653

SPK Ref

Value

0.00263
0.02005
0.04357
0.000057
0.2892
0.000016
34.7
0.004589
0.000591
0.01784
0.004731
0.02252
0.001515
0.000042

%REC

96.9
99.9
95.5
98.8
92.5
94.4
92.7

97
95.2

99
96.7
98.6
79.9
94.8

Control
Limit
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125

Analysis Date: 1/21/2019 03:03 PM
Prep Date: 1/21/2019

RPD Ref
Value

O O O O O 0O O o o o oo o o

%RPD

DF: 1

RPD
Limit Qual

Analysis Date: 1/21/2019 03:03 PM

Prep Date: 1/21/2019

RPD Ref
Value

O O O O 0O O O o o o o o o o

%RPD

DF: 1

RPD
Limit Qual

QC Page: 30of 8



Client:

NTH Consultants, Ltd.

Work Order: 1901899

Project:

Holland Board of Public Works

QC BATCH REPORT

Batch ID: 130920

Instrument ID ICPMS3

Run ID: ICPMS3_190121A

MSD Sample ID: 1901899-01AMSD
Client ID: PZ1

Analyte Result
Antimony 0.09901
Arsenic 0.1191
Barium 0.1398
Beryllium 0.09807
Boron 0.748
Cadmium 0.09495
Calcium 43.98
Chromium 0.1016
Cobalt 0.09465
Lead 0.1172
Lithium 0.102
Molybdenum 0.1212
Selenium 0.08237
Thallium 0.09485
MSD Sample ID: 1901898-01AMSD
Client ID:

Analyte Result
Antimony 0.09901
Arsenic 0.1191
Barium 0.1398
Beryllium 0.09807
Boron 0.748
Cadmium 0.09495
Calcium 43.98
Chromium 0.1016
Cobalt 0.09465
Lead 0.1172
Lithium 0.102
Molybdenum 0.1212
Selenium 0.08237
Thallium 0.09485

PQL

0.0050
0.0050
0.0050
0.0020
0.020
0.0020
0.50
0.0050
0.0050
0.0050
0.010
0.0050
0.0050
0.0050

PQL

0.0050
0.0050
0.0050
0.0020
0.020
0.0020
0.50
0.0050
0.0050
0.0050
0.010
0.0050
0.0050
0.0050

Method: SW6020A

Run ID: ICPMS3_190121A

SPK Val

0.1
0.1
0.1
0.1
0.5
0.1

10
0.1
0.1
0.1
0.1
0.1
0.1
0.1

SPK Val

0.1
0.1
0.1
0.1
0.5
0.1

10
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Units: mg/L

SeqNo: 5488630

SPK Ref
Value

0.00263
0.02005
0.04357
0.000057
0.2892
0.000016
34.7
0.004589
0.000591
0.01784
0.004731
0.02252
0.001515
0.000042

%REC

96.4
99.1
96.2

98
91.8
94.9
92.8
97.1
94.1
99.3
97.3
98.7
80.9
94.8

Units: mg/L

Control
Limit
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125

SeqgNo: 5488654

SPK Ref
Value

0.00263
0.02005
0.04357
0.000057
0.2892
0.000016
34.7
0.004589
0.000591
0.01784
0.004731
0.02252
0.001515
0.000042

%REC

96.4
99.1
96.2

98
91.8
94.9
92.8
97.1
94.1
99.3
97.3
98.7
80.9
94.8

Control
Limit
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125

Analysis Date: 1/21/2019 03:05 PM
Prep Date: 1/21/2019

RPD Ref
Value

0.09949
0.12
0.1391
0.09882
0.7514
0.09439
43.96
0.1016
0.09576
0.1168
0.1015
0.1211
0.08144
0.09489

%RPD

0.487
0.716
0.48
0.768
0.46
0.588
0.0345
0.0846
1.17
0.286
0.549
0.0974
1.14
0.039

DF: 1

RPD
Limit Qual

20
20
20
20
20
20
20
20
20
20
20
20
20
20

Analysis Date: 1/21/2019 03:05 PM

Prep Date: 1/21/2019

RPD Ref
Value

0.09949
0.12
0.1391
0.09882
0.7514
0.09439
43.96
0.1016
0.09576
0.1168
0.1015
0.1211
0.08144
0.09489

%RPD

0.487
0.716
0.48
0.768
0.46
0.588
0.0345
0.0846
1.17
0.286
0.549
0.0974
1.14
0.039

DF: 1

RPD
Limit Qual

20
20
20
20
20
20
20
20
20
20
20
20
20
20

The following samples were analyzed in this batch:

Note:

1901899-01A
1901899-04A
1901899-08A

1901899-02A
1901899-06A

1901899-03A
1901899-07A

See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: NTH Consultants, Ltd.
Work Order: 1901899
Project: Holland Board of Public Works

QC BATCH REPORT

Batch ID: 131048 Instrument ID TDS

MBLK Sample ID: MBLK-131048-131048

Client ID: Run ID: TDS_190124A
Analyte Result PQL SPKVal
Total Dissolved Solids ND 30

LCS Sample ID: LCS-131048-131048

Client ID: Run ID: TDS_190124A
Analyte Result PQL SPKVal
Total Dissolved Solids 470 30 495

DUP Sample ID: 1901899-01B DUP

Client ID: PZ1 Run ID: TDS_190124A
Analyte Result PQL SPKVal
Total Dissolved Solids 1103 50 0

DUP Sample ID: 1901938-01A DUP

Client ID: Run ID: TDS_190124A
Analyte Result PQL SPKVal
Total Dissolved Solids 3383 50 0

Method: A2540 C-11

Units: mg/L Analysis Date: 1/24/2019 08:39 AM
SeqNo: 5495149 Prep Date: 1/23/2019 DF: 1
SPK Ref Control RPD Ref RPD
Value %REC Limit Value %RPD Limit Qual
Units: mg/L Analysis Date: 1/24/2019 08:39 AM
SeqNo: 5495150 Prep Date: 1/23/2019 DF: 1
SPK Ref Control RPD Ref RPD
Value %REC Limit Value %RPD Limit Qual
0 94.9 85-109 0
Units: mg/L Analysis Date: 1/24/2019 08:39 AM
SeqgNo: 5495154 Prep Date: 1/23/2019 DF: 1
SPK Ref Control RPD Ref RPD
Value %REC Limit Value %RPD Limit Qual
0 0 0-0 1007 9.16 10
Units: mg/L Analysis Date: 1/24/2019 08:39 AM
SeqgNo: 5495165 Prep Date: 1/23/2019 DF: 1
SPK Ref Control RPD Ref RPD
Value %REC Limit Value %RPD Limit Qual
0 0 0-0 3167 6.62 10

The following samples were analyzed in this batch:

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

1901899-01B
1901899-04B
1901899-08B

1901899-02B
1901899-06B

1901899-03B
1901899-07B

QC Page: 5of 8



Client: NTH Consultants, Ltd.
Work Order: 1901899
Project: Holland Board of Public Works

QC BATCH REPORT

Batch ID: R253411 Instrument ID Titrator 1

Method: E150.1

LCS Sample ID: LCS-R253411-R253411
Client ID: Run ID: TITRATOR 1_190119B

SPK Ref
Analyte Result PQL SPKVval  Value
pH (laboratory) 4 0.10 4
DUP Sample ID: 1901680-02A DUP
Client ID: Run ID: TITRATOR 1_190119B

SPK Ref
Analyte Result PQL SPKval  Value
pH (laboratory) 7.78 0.10 0
Temperature 22.51 0.10 0
DUP Sample ID: 1901899-01B DUP
Client ID: PZ1 Run ID: TITRATOR 1_190119B

SPK Ref
Analyte Result PQL SPKval  Value
pH (laboratory) 8.28 0.10 0
Temperature 22.83 0.10 0

Analysis Date: 1/19/2019 04:00 PM

%RPD

DF: 1

RPD
Limit

Qual

Analysis Date: 1/19/2019 04:00 PM

7.76
22.35

%RPD

0.257
0.713

DF: 1
RPD
Limit Qual
20 H
H

Analysis Date: 1/19/2019 04:00 PM

Units: s.u.
SeqNo: 5486966 Prep Date:
Control RPD Ref
%REC Limit Value
0 100 90-110
Units: s.u.
SeqNo: 5486987 Prep Date:
Control RPD Ref
%REC Limit Value
0 0
Units: s.u.
SeqgNo: 5487310 Prep Date:
Control RPD Ref
%REC Limit Value
0 0
0 0

%RPD

DF: 1
RPD
Limit Qual
H
H

1901899-01B
1901899-04B
1901899-08B

The following samples were analyzed in this batch:

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

1901899-02B
1901899-06B

1901899-03B
1901899-07B
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Client: NTH Consultants, Ltd. QC BATCH REPORT
Work Order: 1901899
Project: Holland Board of Public Works
Batch ID: R253436 Instrument ID WETCHEM Method: A4500-H B-11
LCS Sample ID: LCS-R253436-R253436 Units: s.u. Analysis Date: 1/20/2019 01:00 PM
Client ID: Run ID: WETCHEM_190120C SeqgNo: 5487012 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC ~ Limit Value %RPD  Limit Qual
pH (laboratory) 3.89 0.10 4 0 97.2  90-110 0
DUP Sample ID: 1901749-02A DUP Units: s.u. Analysis Date: 1/20/2019 01:00 PM
Client ID: Run ID: WETCHEM_190120C SeqNo: 5487026 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value %RPD  Limit Qual
pH (laboratory) 8.05 0.10 0 0 0 8.02 0.373 20 H
Temperature 22.6 0.10 0 0 0 22.6 0 H
DUP Sample ID: 1901966-02A DUP Units: s.u. Analysis Date: 1/20/2019 01:00 PM
Client ID: Run ID: WETCHEM_190120C SeqNo: 5487027 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC ~ Limit Value %RPD LMt Qual
pH (laboratory) 6.31 0.10 0 0 0 6.34 0.474 20 H
Temperature 224 0.10 0 0 0 22.6 0.889 H
The following samples were analyzed in this batch: 1901899-01B
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: NTH Consultants, Ltd. QC BATCH REPORT
Work Order: 1901899

Project: Holland Board of Public Works
Batch ID: R253692 Instrument ID IC4 Method: E300.0
MBLK Sample ID: CCB/MBLK-R253692 Units: mg/L Analysis Date: 1/22/2019 03:04 PM
Client ID: Run ID: IC4_190122A SegNo: 5493775 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC ~ Limit Value %RPD  Limit Qual
Chloride ND 1.0
Fluoride ND 0.10
Sulfate ND 1.0
LCS Sample ID: LCS-R253692 Units: mg/L Analysis Date: 1/22/2019 03:21 PM
Client ID: Run ID: 1C4_190122A SeqNo: 5493776 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value %RPD  Limit Qual
Chloride 9.626 1.0 10 0 96.3  90-110
Fluoride 2.103 0.10 2 0 105 90-110
Sulfate 9.903 1.0 10 0 99  90-110 0
MS Sample ID: 1901899-01B MS Units: mg/L Analysis Date: 1/22/2019 08:47 PM
Client ID: PZ1 Run ID: IC4_190122A SeqNo: 5493795 Prep Date: DF: 20

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value %RPD  Limit Qual
Chloride 259.4 20 200 66.42 96.5 80-120
Fluoride 43.42 2.0 40 0 109 80-120
Sulfate 200.4 20 200 5.96 97.2 80-120
MSD Sample ID: 1901899-01B MSD Units: mg/L Analysis Date: 1/22/2019 09:04 PM
Client ID: PZ1 Run ID: IC4_190122A SeqgNo: 5493796 Prep Date: DF: 20

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC ~ Limit Value %RPD  Limit Qual
Chloride 254.6 20 200 66.42 94.1 80-120 259.4 1.87 20
Fluoride 42.59 2.0 40 0 106 80-120 43.42 1.93 20
Sulfate 196 20 200 5.96 95  80-120 200.4 2.24 20
The following samples were analyzed in this batch: 1901899-01B 1901899-02B 1901899-03B

1901899-04B 1901899-06B 1901899-07B
1901899-08B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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ALS Group, USA

Sample Receipt Checklist

Client Name: NTH - NORTHVILLE

Work Order: 1901899

Checklist completed by \)W Sl

eSignature

Matrices: Groundwater

Carrier name: Client

Shipping container/cooler in good condition?
Custody seals intact on shipping container/cooler?
Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?
Chain of custody agrees with sample labels?
Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?

Container/Temp Blank temperature in compliance?

Sample(s) received on ice?
Temperature(s)/Thermometer(s):

Cooler(s)/Kit(s):
Date/Time sample(s) sent to storage:

Water - VOA vials have zero headspace?
Water - pH acceptable upon receipt?

pH adjusted?
pH adjusted by:

Login Notes:

Client Contacted:

Contacted By: Regarding:

Comments:

CorrectiveAction:

Date Contacted:

18-Jan-19

Date

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

3.2/3.2

<

R & RRR KRR O]

o

Date/Time Received:

Reviewed by:

17-Jan-19 16:30

Received by: DS

Ch2 I de.. 18-Jan-19

eSignature Date

No [
No [
No [
No [
No [
No [
No [
No [
No [
No [
No [
No [

Not Present []
Not Present

Not Present

[92]
0
N

1/18/2019 9:07:56 AM

Yes

Yes

Yes

[
[

No [ No VOA vials submitted

Nol ) na [
NoW na [

Person Contacted:

SRC Page 1 of 1



ALS

Ft. Collins, Colorado LIMS Version: 6.893 Page 1 of 1

Thursday, February 14, 2019

Chad Whelton

ALS Environmental
3352 128th Avenue
Holland, Ml 49424

Re: ALS Workorder: 1901268
Project Name:
Project Number: 1901899

Dear Mr. Whelton:

Eight water samples were received from ALS Environmental, on 1/21/2019. The samples were scheduled for the
following analyses:

Radium-226
Radium-228

The results for these analyses are contained in the enclosed reports.

The data contained in the following report have been reviewed and approved by the personnel listed below. In
addition, ALS certifies that the analyses reported herein are true, complete and correct within the limits of the
methods employed.

Thank you for your confidence in ALS Environmental. Should you have any questions, please call.

Sincerely,

/./
%
ALS Environmental

Jeff R. Kujawa
Project Manager

ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524 | PHONE +1 970 490 1511 | FAX +1 970 490 1522
ALS GROUP USA, CORP. Part of the ALS Laboratory Group An ALS Limited Company

www.alsglobal.com

RICGHT SOLUTIONS RIGHT PARTNER 10f18


Jeff.Kujawa
Jeff 2-24-15








































































































































Jeff.Kujawa
Jeff 2-24-15


ALS Environmental — Fort Collins is accredited by the following accreditation bodies for
various testing scopes in accordance with requirements of each accreditation body. All
testing is performed under the laboratory management system, which is maintained to

meet these requirement and regulations. Please contact the laboratory or accreditation
body for the current scope testing parameters.

ALS Environmental — Fort Collins
Accreditation Body License or Certification Number
AIHA 214884
Alaska (AK) UST-086
Alaska (AK) C001099
Arizona (AZ) AZ0742
California (CA) 06251CA
Colorado (CO) C0O01099
Florida (FL) E87914
Idaho (ID) C001099
Kansas (KS) E-10381
Kentucky (KY) 90137
PJ-LA (DoD ELAP/ISO 170250) 95377
Louisiana (LA) 05057
Maryland (MD) 285
Missouri (MO) 175
Nebraska(NE) NE-0S-24-13
Nevada (NV) C0O000782008A
New York (NY) 12036
North Dakota (ND) R-057
Oklahoma (OK) 1301
Pennsylvania (PA) 68-03116
Tennessee (TN) 2976
Texas (TX) T104704241
Utah (UT) C001099
Washington (WA) C1280

2 0f 16



1909403

Radium-228:
The samples were analyzed for the presence of ??6Ra by low background gas flow proportional
counting of 226Ac, which is the ingrown progeny of ??2®Ra, according to the current revision of

SOP 724.

All acceptance criteria were met.

Radium-226:
The samples were prepared and analyzed according to the current revision of SOP 783.

All acceptance criteria were met.

ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA | PHONE +1 970 490 1511 | FAX +1 970 490 1522
ALS GROUP USA, CORP. Part of the ALS Group An ALS Limited Company

3o0f16



ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

OrderNum
Client Name

: 1909403
. ALS Environmental

Client Project Name:

Client Project Number
Client PO Number

: 19091067
: 20-122019335

Client Sample Lab Sample | COC Number Matrix Date Time

Number Number Collected | Collected
Pz-1 1909403-1 WATER  16-Sep-19 10:30
MW-1 1909403-2 WATER  16-Sep-19 14:05
Field Duplicate 1909403-3 WATER  16-Sep-19
MW-2 1909403-4 WATER  16-Sep-19 15:30
EQB 1909403-5 WATER  16-Sep-19
Field Blank 1909403-6 WATER  16-Sep-19
MW-4 1909403-7 WATER  16-Sep-19 13:30

Page 1 of 1 ALS -- Fort Collins Date Printed: Thursday, October 17, 2019

LIMS Version: 6.914
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1909403

.Subcontractor:
ALS Environmental, Fort Collins c“AIH'nr'c“s."'nv nEcnnn g;t: D: %ﬂ
225 Commerce Dr. TEL: (800) 443-1511 Page 1 of 1 Due Da{e: ?Oct-w
FAX: —_—
ALS Fort Collins, CO 80524 Acct#:
'Salesperson Brian Root
| Customer Information Project Information Parameter/Method Request for Analysis
Purchase Order Project Name 19091067 A [Subcontracted Analyses (SUBCONTRACT) K al rum 226 /’2,29
Work Order Project Number B AMS/MS)
iCompany Name .ALS Group USA, Corp o Bill To Company  ALS Group USA, Corp ' C
Send Report To  ‘Chad Whelton Inv Attn Accounts Payable D N o
Address 3352 128th Ave Address 3352 128th Ave E -
: F
City/State/Zip Holland, Michigan 49424 City/State/Zip Holland, Michigan 49424 G
iPhone (616) 399-6070 Phone (616) 399-6070 H
Fax (616) 399-6185 Fax (616) 399-6185 I T
.eMail Address chad.whelton@alsglobal.com eMail CC ' X
ALS Sample ID Client Sample ID Matrix  Collection Date 24hr Bottle A | B | C| DJE]|]F ]G | H ]| I ;| J
1 19091067-01C PZ-1 Groundwater 16/Sep/2019 10:30 3) 1LPHNO3 X
2 :19091067-03C MW-1 Groundwater | 16/Sep/2019 14.05 (3) 1LPHNO3 X
$ 19091067-05C Field Duplicate Groundwater 16/Sep/2019 (3) 1LPHNO3 X
Y 19091067-04C MW-2 Groundwater | 16/Sep/2019 15:30 (6) 500PHNO3 X
¢ b '19091067-06C EQB Water 16/Sep/2019 (6) 500PHNO3 X T T
6 f 19091067-07C  Field Blank Water 16/Sep/2019 (6) 500PHNO3 X -
2 § 19091067-02C Mw-4 Groundwater | 16/Sep/2019 13: 30 (9) 1LPHNO3 X X
-
~ Comments: T T

Please analyze these samples per our instructions and indicated turnaround requirements. Please include all QC with data. The samples do not
need to be returned and can be disposed after 30 days.

) j Date/Time _Rhe.c;;edvl‘)y: Date/Time Cooler IDs Report/QC Level
9-1F~15 1900 ﬁm/‘ wara o5  __ sa
Relinquished by: Date/Time Received by: Date/Time ———— e




ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

Client: ALS Ho“dmg‘ Workorder No: 14094 403

Project Manager:_ml( Initials: £ Date: §/z6/19

1. Are airbills / shipping documents present and/or removable? |

DROP OFF

YES

2. Are custody seals on shipping containers intact?

NONE

YES

3. Are custody seals on sample containers intact?

NODE

YES

4. Is there a COC (chain-of-custody) present?

matrix, requested analyses, etc.)

Is the COC in agreement with samples received? (IDs, dates, times, # of samples, # of containers,

6. Are short-hold samples present?

7. Are all samples within holding times for the requested ;nalyses‘? @_E NO *
8. Were all sample containers received intact? (not broken or leaking) s l NO*
9. Is there sufficient sample for the requested analyses? aBs NO *
10. Are all samples in the proper containers for the requested analyses? s NO*
1. Are all aqueous samples preserved correctly, if required? (excluding volatiles) N/A YES @ *
12. Are all aqueous non-preserved samples pH 4-9? @ YES NO *
Are all samples requiring no headspace (VOC, GRO, RSK/MEE, radon) free of bubbles
13. R ) . T @ YES =NO
> 6 mm (1/4 inch) diameter? (i.e. size of green pea) |
14. Were the samples shipped on ice? YES ™
IR ,
15. Were cooler temperatures measured at 0.1-6.0°C? usiu: #1 #3 44 && YES NO
Cooler #: 1 2
Temperature (°C): _AMR  _AWMR_
No. of custody seals on cooler: Q@ _0
DOT Survey,
Acceptance External pR/hr reading: 12 2
Information -

Background pR/hr reading: )

Were external uR/hr readings < two times background and within DOT acceptance criteria? @/ NO /NA (If no, see Form 008.)

* Please provide details here for NO responses to gray boxes above - for 2 thru § & 7 thru 12, notify PM & continue w/ login.

-°

Dnal phez | Lk ¥ 1 197345

ID... 9403 -4 (al) ltHes) hed iaikal ph ~12, 2w HNO3 added

" -5 (alllges) N 0 iz 2.0 % 00 el
"o (ol oes) * " g~ 2eal ot 9h‘25 nonw

All client bottle ID's vs ALS lab ID's double-checked by: |

If applicable, was the client contacted? @)S /NO /NA , Contact: C. wl\ ILN\

Project Manager Signature / Date: / /ﬁl—f T’J /7
Form 201r27.xls / *IR Gun #1, VWR SN 170560549
(02/11/2019) *IR Gun #3, VWR SN 170647571

*IR Gun #4, Oakton, SN 2372220101-0002

Date/Time: ?‘l@

Page 1 of_6 of 16



1206403

\) ]
.. 3\6\1 \Q% 0'5’2.0

gefi Date: 0,
ep: Ugt: s, u.'mnﬂ'
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TRCK: asszszazoszs ‘
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. . 3
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\ )‘.t E
: pate: 18Sepld s.u_vmno:,' Gan,
Bop: ; ‘d;f 3?.5sp|A.Bs SPELIIAL S 00
pep? : +ANDL ING: 0.0 T
Dv: ,' o LEAAL: REY] » “
Y OVERNIGHI Master 4692 9;31 0315
Svs. PRI TRCK: 4892 9262 0315
g £ lubu 19
ORIGIN ID:GRRA (bl&) 399- 6070 ﬁe{':JG‘%ﬁ ety
ALS ENVIRONHENTﬁL CAD: LII(ZU/I/FRFE 3211
3352 128TH AVENUE
HOLLAND, MI 494249263 Bli.l. THIRD PARITY .
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ALS ENVIRONMENTAL 10
I
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ALS -- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 17-Oct-19
Project: 19091067 Work Order: 1909403
Sample ID: Pz-1 Lab ID: 1909403-1
Legal Location: Matrix: WATER
Collection Date: 9/16/2019 10:30 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 10/9/2019 PrepBy: JXH
Ra-226 ND (+/-0.34) u 0.48 pCill NA 10/15/2019 13:13
Carr: BARIUM 88 40-110 %REC DL =NA 10/15/2019 13:13
Radium-228 Analysis by GFPC SOP 724 Prep Date: 10/7/2019 PrepBy: RGS
Ra-228 ND (+/-0.38) u 0.73 pCill NA 10/14/2019 07:48
Carr: BARIUM 96 40-110 %REC DL =NA 10/14/2019 07:48

ALS -- Fort Collins
LIMS Version: 6.914 ARPagelof 8 8 of 16



ALS -- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 17-Oct-19
Project: 19091067 Work Order: 1909403
Sample ID: MW-1 Lab ID: 1909403-2
Legal Location: Matrix: WATER
Collection Date: 9/16/2019 14:05 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 10/9/2019 PrepBy: JXH
Ra-226 0.61 (+/-0.4) 0.46 pCill NA 10/15/2019 13:45
Carr: BARIUM 92.8 40-110 %REC DL =NA 10/15/2019 13:45
Radium-228 Analysis by GFPC SOP 724 Prep Date: 10/7/2019 PrepBy: RGS
Ra-228 2.05 (+/- 0.65) 0.77 pCill NA 10/14/2019 07:48
Carr: BARIUM 95.7 40-110 %REC DL =NA 10/14/2019 07:48

ALS -- Fort Collins
LIMS Version: 6.914 ARPage2of 8 9 of 16



ALS -- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 17-Oct-19
Project: 19091067 Work Order: 1909403
Sample ID: Field Duplicate Lab ID: 1909403-3
Legal Location: Matrix: WATER
Collection Date: 9/16/2019 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 10/9/2019 PrepBy: JXH
Ra-226 0.78 (+/- 0.48) 0.56 pCill NA 10/15/2019 13:45
Carr: BARIUM 93.1 40-110 %REC DL =NA 10/15/2019 13:45
Radium-228 Analysis by GFPC SOP 724 Prep Date: 10/7/2019 PrepBy: RGS
Ra-228 2.21 (+/-0.68) 0.77 pCill NA 10/14/2019 07:48
Carr: BARIUM 96.8 40-110 %REC DL =NA 10/14/2019 07:48

ALS -- Fort Collins
LIMS Version: 6.914 ARPage3of 8 10 of 16



ALS -- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 17-Oct-19
Project: 19091067 Work Order: 1909403
Sample ID: MW-2 Lab ID: 1909403-4
Legal Location: Matrix: WATER
Collection Date: 9/16/2019 15:30 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 10/9/2019 PrepBy: JXH
Ra-226 ND (+/-0.46) u 0.86 pCill NA 10/15/2019 13:45
Carr: BARIUM 96.4 40-110 %REC DL =NA 10/15/2019 13:45
Radium-228 Analysis by GFPC SOP 724 Prep Date: 10/7/2019 PrepBy: RGS
Ra-228 1.74 (+/- 0.57) 0.72 pCill NA 10/14/2019 07:48
Carr: BARIUM 97.5 40-110 %REC DL =NA 10/14/2019 07:48

ALS -- Fort Collins
LIMS Version: 6.914 ARPage4of 8 11 of 16



ALS -- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 17-Oct-19
Project: 19091067 Work Order: 1909403
Sample ID: EQB Lab ID: 1909403-5
Legal Location: Matrix: WATER
Collection Date: 9/16/2019 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 10/9/2019 PrepBy: JXH
Ra-226 ND (+/-0.23) u 0.35 pCill NA 10/15/2019 13:45
Carr: BARIUM 95.8 40-110 %REC DL =NA 10/15/2019 13:45
Radium-228 Analysis by GFPC SOP 724 Prep Date: 10/7/2019 PrepBy: RGS
Ra-228 0.96 (+/-0.44) Y1 0.73 pCill NA 10/14/2019 07:48
Carr: BARIUM 101 Y1 40-110 %REC DL =NA 10/14/2019 07:48

ALS -- Fort Collins
LIMS Version: 6.914 ARPage50of 8 12 of 16



ALS -- Fort Collins

SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 17-Oct-19
Project: 19091067 Work Order: 1909403
Sample ID: Field Blank Lab ID: 1909403-6
Legal Location: Matrix: WATER
Collection Date: 9/16/2019 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 10/9/2019 PrepBy: JXH
Ra-226 ND (+/-0.23) u 0.48 pCill NA 10/15/2019 13:45
Carr: BARIUM 95.9 40-110 %REC DL =NA 10/15/2019 13:45
Radium-228 Analysis by GFPC SOP 724 Prep Date: 10/7/2019 PrepBy: RGS
Ra-228 0.83 (+/-0.41) 0.72 pCill NA 10/14/2019 07:48
Carr: BARIUM 98.5 40-110 %REC DL =NA 10/14/2019 07:48

ALS -- Fort Collins
LIMS Version: 6.914

AR Page6of 8 13 of 16



ALS -- Fort Collins

SAMPLE SUMMARY REPORT

Client: ALS Environmental
Project: 19091067
Sample ID: MW-4

Legal Location:
Collection Date: 9/16/2019 13:30

Date: 17-Oct-19
Work Order: 1909403
Lab ID: 1909403-7
Matrix: WATER
Percent Moisture:

Analyses Result

Report Dilution
Qual Limit Units Factor Date Analyzed

Explanation of Qualifiers

Radiochemistry:

- "Report Limit" is the MDC
U or ND - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.
W - DER is greater than Warning Limit of 1.42

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.
# - Aliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'.

G - Sample density differs by more than 15% of LCS density.
D - DER is greater than Control Limit

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

NC - Not Calculated for duplicate results less than 5 times MDC
B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested
MDC.

Inorganics:

B - Result is less than the requested reporting limit but greater than the instrument method detection limit (MDL).

U or ND - Indicates that the compound was analyzed for but not detected.

E - The reported value is estimated because of the presence of interference. An explanatory note may be included in the narrative.

M - Duplicate injection precision was not met.

N - Spiked sample recovery not within control limits. A post spike is analyzed for all ICP analyses when the matrix spike and or spike
duplicate fail and the native sample concentration is less than four times the spike added concentration.

Z - Spiked recovery not within control limits. An explanatory note may be included in the narrative.

* - Duplicate analysis (relative percent difference) not within control limits.
S - SAR value is estimated as one or more analytes used in the calculation were not detected above the detection limit.

Organics:

U or ND - Indicates that the compound was analyzed for but not detected.

B - Analyte is detected in the associated method blank as well as in the sample. It indicates probable blank contamination and warns the data user.

E - Analyte concentration exceeds the upper level of the calibration range.

J - Estimated value. The result is less than the reporting limit but greater than the instrument method detection limit (MDL).
A - A tentatively identified compound is a suspected aldol-condensation product.

X - The analyte was diluted below an accurate quantitation level.
* - The spike recovery is equal to or outside the control criteria used.

+ - The relative percent difference (RPD) equals or exceeds the control criteria.

G - A pattern resembling gasoline was detected in this sample.
D - A pattern resembling diesel was detected in this sample.

M - A pattern resembling motor oil was detected in this sample.
C - A pattern resembling crude oil was detected in this sample.
4 - A pattern resembling JP-4 was detected in this sample.

5 - A pattern resembling JP-5 was detected in this sample.

H - Indicates that the fuel pattern was in the heavier end of the retention time window for the analyte of interest.
L - Indicates that the fuel pattern was in the lighter end of the retention time window for the analyte of interest.
Z - This flag indicates that a significant fraction of the reported result did not resemble the patterns of any of the following petroleum hydrocarbon products:

- gasoline

- JP-8

- diesel

- mineral spirits

- motor oil

- Stoddard solvent
- bunker C

ALS -- Fort Collins
LIMS Version: 6.914 ARPage8of 8 14 of 16



ALS -- Fort Callins Date: 10/17/2019 8:39
Client: ALS Environmental QC BATCH REPORT
Work Order: 1909403
Project: 19091067
Batch ID: RE191009-1-1 Instrument ID Alpha Scin Method: Radium-226 by Radon Emanation
DUP Sample ID: 1909403-7 Units: pCill Analysis Date: 10/15/2019 13:45
Client ID: MW-4 Run ID: RE191009-1A Prep Date: 10/9/2019 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKVal  Value %REC ~ Limit Level ~ Ref pgr Lmit  Qual
Ra-226 ND 0.45 048 02 21 U
Carr: BARIUM 16640 18210 914 40-110 16230
LCS Sample ID: RE191009-1 Units: pCill Analysis Date: 10/15/2019 14:26
Client ID: Run ID: RE191009-1A Prep Date: 10/9/2019 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKval ~ Value %REC  Limit Level Ref  pgr Limit  qugl
Ra-226 55 (+/-14) 1 46.47 118 67-120 P
Carr: BARIUM 16380 17330 945 40-110
MB Sample ID: RE191009-1 Units: pCill Analysis Date: 10/15/2019 14:26
Client ID: Run ID: RE191009-1A Prep Date: 10/9/2019 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKVal  Value %REC ~ Limit Level ~ Ref pgr Lmit  Qual
Ra-226 ND 0.54 u
Carr: BARIUM 16980 17330 98 40-110
The following samples were analyzed in this batch: 1909403-1 1909403-2 1909403-3
1909403-4 1909403-5 1909403-6
1909403-7

ALS -- Fort Collins
LIMS Version: 6.914

QC Page: 1 of 2

150f 16



Client: ALS Environmental QC BATCH REPORT
Work Order: 1909403
Project: 19091067
Batch ID: RA191007-1-2 Instrument ID LB4100-C Method: Radium-228 Analysis by GFPC
DUP Sample ID: 1909403-7 Units: pCill Analysis Date: 10/14/2019 07:48
Client ID: MW-4 Run ID: RA191007-1A Prep Date: 10/7/2019 DF: NA
SPK Ref Control Decision DER DER
Analyte Result Reportlimit SPKval ~ Value %REC ~ Limit Level ~ Ref pgr Limit Qual
Ra-228 2.18 (+/-0.67) 0.77 1.78 04 21
Carr: BARIUM 30990 33000 93.9 40-110 32030
LCS Sample ID: RA191007-1 Units: pCill Analysis Date: 10/14/2019 07:48
Client ID: Run ID: RA191007-1A Prep Date: 10/7/2019 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKval  Value %REC  Limit Level Ref  pgr Limit  qugl
Ra-228 15.2 (+-3.6) 0.7 13.72 111 70-130 P
Carr: BARIUM 31880 32190 99 40-110
MB Sample ID: RA191007-1 Units: pCill Analysis Date: 10/14/2019 07:48
Client ID: Run ID: RA191007-1A Prep Date: 10/7/2019 DF: NA
SPK Ref Control Decision DER DER
Analyte Result Reportlimit SPKval  Value %REC ~ Limit Level ~ Ref pgr Limit Qual
Ra-228 ND 0.77 u
Carr: BARIUM 31790 32170 98.8 40-110
The following samples were analyzed in this batch: 1909403-1 1909403-2 1909403-3
1909403-4 1909403-5 1909403-6
1909403-7

ALS -- Fort Collins

QC Page: 2 of 2

LIMS Version: 6.914

16 of 16



Low-Flow Test Report:

Test Date / Time: 9/16/2019 7:57:26 AM
Project: JDY PP Holland BPW Q3 2019

Operator Name: Chloe Palajac

Location Name: Pz1
Well Diameter: 2 in
Initial Depth to Water: 9.25 ft

Test Notes:

Low-Flow Readings:

Estimated Total Volume Pumped:

9000 mi

Flow Cell Volume: 130 ml
Final Flow Rate: 250 ml/min
Final Draw Down: 0.92 ft

Instrument Used: Aqua TROLL 600

Serial Number: 464768

Date Timemsm) Elapsed Time pH Temperature Coi%ii:::ity Turbidity Depth To Water Flow
+-0.1 +-0.2 +-3 +-10

| ¢ 16/2A0|;]ll9 a7 00:00 7.89 pH 2338 °C 0.00 mSicm 11.17 NTU 9.25 250.00 mimin
[ 16’22:“9 200 03:00 7.89 pH 2225°C 0.00 mS/cm 9.21 NTU 9.25 ft 250.00 mi/min
‘l o 16’22&9 8:03 06:00 7.89 pH ! 21.70°C 0.00 mSicm 6.54 NTU 9.25 ft 250.00 ml/min
[ 9’15’2'2:,[9 £08 09:00 TespH | 2140°C T 5.04 NTU 9.25 ft 250.00 mi/min
i o 16/2A0I:Il9 8:09 12:00 7.86 pH ; 2137°C 0.00 mSicm 425NTU 9.25 ft 250.00 mi/min
5! 16’22;”9 £z 15:00 7.84 pH 21.10°C 0.00 mS/cm 432 NTU 9.25 ft 250.00 mi/min

of 16/2A0I:/|9 8:15 18:00 7.80 pH 2082 °C 0.00 mS/em 377 NTU 9.25ft 250.00 mimin

o 16/2A0|:/|9 3 L 7.79 pH 2092°C 0.00 mS/cm 2,53 NTU 9.25 t 250.00 mi/min

o 16’2'2:”9 8:21 24:00 777pH | 2082°C 0.00 mS/cm 1.91 NTU 9.25 ft 250.00 mi/min

e 27:00 7.75 pH 2061°C 0.00 mSicm 3.21 NTU 925t 250,00 mijmin

o 16/2A0|3/|9 87 | 0 7.77 pH 2057 °C 0.00 mS/em 120 NTU 9.25t 250.00 mmin
o 16’2'2;/'9 g3 33:00 7.79 pH 21.41°C 0.00 mS/cm 162 NTU 9.25 ft 250.00 mimin

Y 16’2‘2:”9 i 36:00 7.77 pH 22.10°C 0.00 mS/cm 266 NTU 9.25 250.00 mi/min
Samples

Sample ID: Description:
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GROUNDWATER SAMPLE COLLECTION LOG
GENERAL INFORMATION
Project Name:_Holland BPW — James DeYoung PP Date: 09/16/2019
Project #: 73-160017 Field Personnel: _Phil, Keith, Chloe, Abbie
Site Location: Holland. MI Well Const.: PVC
Well ID: PZ-1 Casing Diameter: 2.0”
Sample ID (if different than Well ID): Screened Interval (ft. from TOC):_ NA
Top of Casing (ft.): 592.91
PURGING DATA
Time: Start: Finish:
Purging Volume Casing Di:;meter (in) | Casing V(;).l(; 4(Gal./Ft.) 3 Casing ;’zli (Gal./Ft.)
Total Well Depth (ft. from TOC) = 9.25 1.5 0.10 0.30
Depth to Water (ft. from TOC) = 13.54 2 0.16 0.48
Height of Water in Well (ft.) = 4.29 3 0.36 1.08
One Well Volume (gallons) = 0.69 4 0.63 1.89
Gallons Purged: Purging and Sampling Device: Peristaltic
Well Volumes Purged: Purging Rate (g.p.m.) 250 mV/min
Was Well Purged Dry? Yes~ No~ Note: Average low flow rate of 0.13 g.p.m. (500 mL/min) on a
2-inch well typically results in a drawdown of 0.5 ft or less
FIELD MONITORING PARAMETERS
Time 10:00 10:03 10:06 10:09 10:15 10:18 10:21
Accum. Volume Purged (gal)
Drawdown (ft)
pH 7.89 7.89 7.88/ 7.86 7.8 7.79 7.77
Temperature (C) 22.25 21.7 21.49 21.37 20.82 20.92 20.82

Conductivity (mS/cm)

ORP (mV)
Dissolved Oxygen (mg/L)
Turbidity (NTU) 9.21 6.574 5.09 4.25 3.77 2.55 1.91
Odor
Appearance and/or Color Stight

yellow

SAMPLING DATA

Time: Start: _ 9.57 Finish: 10:30 Pump Rate (g.p.m.):
Sample Collection Device: Peristaltic
Weather Conditions: Air Temperature (F): Wind Speed/Direction: Other:
Samples Collected On chain of Custody No: Analytical Laboratory:

Other Notes:

\\Nth-la\data\shared\0 Working Documents\73-160017_Holland BPW CCR Closure\04 admin\Q319\working\LOG - PZ-1.docx



Low-Flow Test Report:

Test Date / Time: 9/16/2019 11:40:06 AM
Project: JDY PP Holland BPW Q3 2019 (5)
Operator Name: Chloe Palajac

Location Name: Mw1

Estimated Total Volume Pumped:
6000 ml

Flow Cell Volume: 130 ml
Final Flow Rate: 250 mi/min

Test Notes:

Low-Flow Readings:

Instrument Used: Aqua TROLL 600
Serial Number: 464768

[ Déé Time (MST) Elapsed Time _pH ¥ Temperature Specific Conductivity Turbidity Flow
+/-0.1 +-0.2 +-3 +-10

| 9/16/2019 11:40 AM 00:00 -'-1.01 pH 21.53°C 0.00 mS/cm 232.86 NTU 250.00 mi/min
9/16/2019 11:43 AM 03:00-“ 6.98 pH 2116 °C 0.00 mS/cm 332.99 NTU 250.00 mi/min
9/16/2019 11:46 AM 06:00 6.98 pH 20.90 °C 0.00 mS/em 369.92 NTU 250.00 ml/mir;_.
9/16/2019 11:49 AM 09:00 | 6.97 pH 20.7;3 G 0.00 mS/cm 374.82 NTU 250.00 mi/min
9/16/2019 11:52 AM | 12:00 6.97 pH 20.99 °C 0.00 mS/em 400.85 NTU 250.00 ml/min
9/16/2019 11:55 AM 15:00 6.96 pH 21.39°C 0.00 mS/cm 397.26 NTU 250.00 ml/min
9/16/2019 11:&_3;3 A_M 18:00 6.95 pH 21.71°C 0.00 mS/cm 408.91 NTU 250.00 mi/min
9/16/2019 12:01 PM 21:00 6.94 pH 21.83°C 0.00 mS/cm 401.78 NTU 250.00 mi/min
9/16/2019 12:04 PM 24:00 6.94 pH 21.90°C 0.00 mS/cm 421.07 NTU 250.00 ml/min

Samples

Sample ID: Description:

Created using VuSitu from In-Sity, Inc.
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GROUNDWATER SAMPLE COLLECTION LOG

GENERAL INFORMATION

Project Name:_Holland BPW — James DeYoung PP

Date:

9/16/19

Field Personnel:

Well Const.:

Project #: 73-160017 -04
Site Location: Holland. MI
Well ID: MW-1

Sample ID (if different than Well ID):

Casing Diameter:

Phil, Keith, Chioe, Abbie

Sch 40 PVC

2.0”

Screened Interval (ft. from TOC):9.0°-14.0 (12.0’-17.0°)

Samples Collected On chain of Custedy No:

Analytical Laboratory:

Top of Casing (ft.): 588.53
PURGING DATA
Time: Start: Finish:
Casing Diameter (in) | Casing Vol. (Gal/Ft.) | 3 Casing Vol. (Gal./Ft.)

Purging Volume 1 0.04 0.12
Total Well Depth (ft. from TOC) = 5.49 1.5 0.10 0.30
Depth to Water (fi. from TOC) = 16.9 2 0.16 048
Height of Water in Well (ft.) =11.41 3 0.36 1.08
One Well Volume (gallons) =1.82 4 0.63 1.89
Gallons Purged: Purging and Sampling Device: Peritaltic
Well Volumes Purged: Purging Rate (g.p.m.) 300 ml/min -
Was Well Purged Dry? Yes~ No~ Note: Average low flow rate of 0.13 g.p.m. (500 mL/min) on a

2-inch well typically results in a drawdown of 0.5 ft or less
FIELD MONITORING PARAMETERS
Time 1:43 1:46 1:49 1:52 1:55 1:58 2:01 2:04
Accum. Volume Purged (gal)
Drawdown (ft)
pH 6.98 6.98 6.97 6.97 6.96 6.95 6.94 6.94
Temperature (C) 21.16 20.90 20.78 20.99 21.39 21.71 21.53 219
Conductivity (mS/cm)
ORP (mV)
Dissolved Oxygen (mg/L)
332.99 | 369.92 | 379.82 | 400.85 | 397.26 | 40189 | 401.78 | 421.07
Turbidity (NTU) .
Odor
Appearance and/or Color Clear
SAMPLING DATA

Time: Start: 1:40 Finish: 2:04 Pump Rate (g.p.m.):
Sample Collection Device: Peristaltic
Weather Conditions: Air Temperature (F): Wind Speed/Direction: Other:

Other Notes:

Field duplicate

\\Nth-la\data\shared\0 Working Documents\73-160017_Holland BPW CCR Closure\04 admin\0319\working\LOG - MW-1.docx




Low-Flow Test Report:

Test Date / Time: 9/16/2019 1:07:13 PM

Project: JDY PP Holland BPW Q3 2019 (6)

Operator Name: Chloe Palajac

| Location Name: Mw2

Test Notes:

Low-Fiow Readings:

Elapsed Time

Estimated Total Volume Pumped:

7200 ml

Flow Cell Volume: 130 mi
Final Flow Rate: 300 mi/min

Instrument Used: Aqua TROLL 600
Serial Number: 464768

Date Time (MST) pH Temperature Specific Conductivity Turbidity Flow
+-0.1 +-0.2 +-3 +-10

9/16/2019 1:07 PM 00:00 7.04 pH 23.99°C 0.00 mS/cm 3.87 NTU 300.6mmin
- 9/16/2019 1:10 PM 03:00 7.05 pH 23.13°C 0.00 mS/cm 11.97 NTU 300.00 mi/min

9/16/2019 1:13 PM 06;06 . 7.04 pH 2262 °C 0.00 mS/cm 7.94 NTU 300.06 mI/miﬁ

9/16/2019 1:16 PM 09:00 7.03 pH 22.25°C 0.00 mS/cm 4.00 NTU 300.00 mlfmin

9/16/2019 1:19 PM 12:00 7.02 pH 21.95°C 0.00 mS/ecm _13.45 NTU 300.00 ml/min

9/16/2019 1:22 PM 15:00 7.00 pH 21.62 °C 0.00 mS/cm 13.84 NTU 300.00 ml/min

9/16/2019 1:25 PM 18:00 6.98 pH 21.30°C 0.00 mS/cm 20.62 NTU 300.00 ml/min

9/16/2019 1:28 PM T 2;:00 = 6.95 pH 21.26 °C 0.00 mS/cm 2475 NTU 300.00_rr;/;ni:1

9/16/2019 1:31 PM 24:00 6.93 pH 21.18°C 0.00 mS/cm 32,47 NTU 300.00 ml/min
Samples

Sample ID: Description:

Created using VuSitu from In-Situ, Inc.
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GROUNDWATER SAMPLE COLLECTION LOG

GENERAL INFORMATION

Project Name: Holland BPW — James DeYoung PP Date: 9/16/19

Project #: 73-160017 Field Personnel: _Phil, Keith, Chloe, Abbie

Site Location: Holland. MI Well Const.: Sch 40 PVC

Well ID: MW-2 Casing Diameter: 2.0”

Sample ID (if different than Well ID): Screened Interval (ft. from TOC): 8.0°-13.0 (14.0°-19.0°)

Top of Casing (ft.): 585.49
PURGING DATA
Time: Start: Finish:
Purging Volume Casing Dia;meter (in) | Casing V(;)_l(; 4(Gal./F t.) | 3 Casing ?)70112 (Gal./Ft.)

| Total Well Depth (ft. from TOC) = 2.87 1.5 0.10 0.30

Depth to Water (ft. from TOC) =16.16 2 0.16 048

Height of Water in Well (ft.) =13.29 3 0.36 1.08

One Well Volume (gallons) =2.13 4 0.63 1.89

Gallons Purged: Purging and Sampling Device: Peritaltic

Well Volumes Purged: Purging Rate (g.p.m.)__ 300 ml/min

Was Well Purged Dry? Yes~ No~ Note: Average low flow rate 0of 0.13 g.p.m. (500 mL/min) on a

2-inch well typically results in a drawdown of 0.5 ft or less
FIELD MONITORING PARAMETERS

Time 3:07 3:10 3:13 3:16 3:19 3:22 3:25 3:28 3:31

Accum. Volume Purged (gal)

Drawdown (ft)

pH 7.04 7.05 7.04 7.03 7.02 7.0 6.98 6.95 6.93

Temperature (C) 23.99 23.13 22.62 22.25 21.95 21.62 21.3 21.26 21.18

Conductivity (mS/em)

ORP (mV)

Dissolved Oxygen (mg/L)

Turbidity (NTU) 3.87 11.97 7.94 4.0 13.45 13.84 20.62 24.75 32.47

Odor

Appearance and/or Color Clear

SAMPLING DATA

Time: Start: ___3:04 Finish:__ 3:31 Pump Rate (g.p.m.):

Sample Collection Device: Peristaltic

Weather Conditions: Air Temperature (F): Wind Speed/Direction: Other:

Samples Collected On chain of Custedy No: Analytical Laboratory:

Other Notes:

\\Nth-la\data\shared\0 Working Documents\73-160017_Holland BPW CCR Closure\04 admin\Q:319\working\LOG - MW-2.docx
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GROUNDWATER SAMPLE COLLECTION LOG
GENERAL INFORMATION
Project Name:_Holland BPW — James DeYoune PP Date: 09/16/2019
Project #: 73-160017 -04 Field Personnel: Phil, Keith, Chloe, Abbie
Site Location: Holland. MI Well Const.: Sch 40 PVC
Well ID: MW-3 Casing Diameter:  2.0” B -
Sample ID (if different than Well ID): Screened Interval (ft. from TOC): 10.0°-15.0- bgs (13.0°-18.0")
Top of Casing (ft.): 585.30
PURGING DATA
“Fime: Start: Finish:
Casing Diameter (in) | Casing Vol. (Gal./Ft.) | 3 Ca‘s_jng*‘v(l. (Gal./Ft.)
ing Volume 1 0.04 0.12
Total Well Depth (fi. from TO?T*\ 1.5 /;.uﬂ/ 0.30
Depth to Water (ft. from TOC) = 2 0.16 0.48
Height of Water in Well (ft) = A 0.36 1.08
One Well Volume (gallons) = 4 0.63 1.89
Gallons Purged: - Purging and Sampling Devices—__

Well Volumes Purged: Purging Rate (g.p.m.)
‘a5 Well Purged Dry?  Yes~ No~ Note: Average low flow rate of 0.13 g.p.m. (SOM

2-inch well typically results in a drawdown of 0.5 ft or less
FIELD MONITORING PARAMETERS

Time /
Accum. Volum?l’m:gyd (gal) |
Drawdown (ft)
pH

Temperature (C)

Conductivity (mS/cm) \ [ =

ORP (mV)

Dissolved Oxygen (mg/L) ><

Turbidity (NTU)

Odor [
|

—a SAMPLING DATA =

Time: Start: Finish: | Pump Rate (g.p.m.):

Appearance and/or Color

onditions: Air Temperature (F): Wind Speed/Direction: Other:

Samples Collected On chain of Custody No: Analytical Laboratory:

Other Notes: The well was inaccessible due to high water level in the surrounding area: surrounded by over 1 foot of water on all

sides.

\\Nth-la\data\shared\0 Working Documents\73-160017_Holland BPW CCR Closure\04 admin\Q318\working\LOG - MW-3.docx



ALS

28-Jan-2020

Karen Okonta

NTH Consultants, Ltd.
41780 Six Mile Road
Northville, Ml 48168

Re: Holland Board of Public Works Work Order: 19121443

Dear Karen,

ALS Environmental received 8 samples on 19-Dec-2019 08:00 AM for the analyses presented in the
following report.

The analytical data provided relates directly to the samples received by ALS Environmental - Holland and
for only the analyses requested.

Sample results are compliant with industry accepted practices and Quality Control results achieved
laboratory specifications. Any exceptions are noted in the Case Narrative, or noted with qualifiers in the
report or QC batch information. Should this laboratory report need to be reproduced, it should be
reproduced in full unless written approval has been obtained from ALS Environmental. Samples will be
disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 38.
If you have any questions regarding this report, please feel free to contact me:

ADDRESS: 3352 128th Avenue, Holland, MI, USA
PHONE: +1 (616) 399-6070 FAX: +1 (616) 399-6185

Sincerely,

LY

Electronically approved by: Chad Whelton

Chad Whelton
Project Manager

Report of Laboratory Analysis
Certificate No: MN 026-999-449

www.alsglobal.com

AIGHT sSOoLuTIoOnNs



ALS Group, USA

Client:
Project:

Work Order:

NTH Consultants, Ltd.
Holland Board of Public Works
19121443

Date: 28-Jan-20

Work Order Sample Summary

Lab Samp ID Client Sample ID

19121443-01
19121443-02
19121443-03
19121443-04
19121443-05
19121443-06
19121443-07
19121443-08

PZ-1

MW-4

Field Blank (FB)

MW-1

MW-2

MW-3

Equipment Blank (EQB)
Field Duplicate (FD)

Matrix
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Water
Groundwater

Tag Number

Collection Date

Date Received Hold

12/18/2019 11:50
12/18/2019 13:45
12/18/2019 13:45
12/18/2019 15:40
12/18/2019 16:06
12/18/2019 16:45
12/18/2019 17:30
12/18/2019

12/19/2019 08:00
12/19/2019 08:00
12/19/2019 08:00
12/19/2019 08:00
12/19/2019 08:00
12/19/2019 08:00
12/19/2019 08:00
12/19/2019 08:00

oo on

Sample Summary Page 1 of 1



ALS Gl’Oup, USA Date: 28-Jan-20

Client: NTH Consultants, Ltd.
Project: Holland Board of Public Works
Work Order: 19121443

Case Narrative

Samples for the above noted Work Order were received on 12/19/2019. The attached
"Sample Receipt Checklist" documents the status of custody seals, container integrity,
preservation, and temperature compliance.

Samples were analyzed according to the analytical methodology previously transmitted in the
"Work Order Acknowledgement". Methodologies are also documented in the "Analytical
Result" section for each sample. Quality control results are listed in the "QC Report" section.
Sample association for the reported quality control is located at the end of each batch
summary. If applicable, results are appropriately qualified in the Analytical Result and QC
Report sections. The "Qualifiers" section documents the various qualifiers, units, and
acronyms utilized in reporting. A copy of the laboratory's scope of accreditation is available
upon request.

With the following exceptions, all sample analyses achieved analytical criteria.

Metals:
No other deviations or anomalies were noted.

Wet Chemistry:

Batch R278188, Method PH_4500 W, Sample LCS-R278188: Sample was processed
outside of holding time for pH, as the analysis is a field test and holding time is defined as 15
minutes.

Batch R279864, Method IC_300.0_WW, Sample 19121443-05B: The reporting limits for
Fluoride and Sulfate are elevated due to dilution for high concentrations of non-target
analytes.

Batch R279864, Method IC_300.0_WW, Samples 19121443-06B -08B: The reporting limits
for Fluoride are elevated due to dilution for high concentrations of non-target analytes.

Radium analysis performed by ALS Fort Collins laboratory.

Case Narrative Page 1 of 1



ALS Group, USA Date: 28-Jan-20

Qualifier Description
* Value exceeds Regulatory Limit
woE Estimated Value
a Analyte is non-accredited
B Analyte detected in the associated Method Blank above the Reporting Limit
E Value above quantitation range
H Analyzed outside of Holding Time
Hr BOD/CBOD - Sample was reset outside Hold Time, value should be considered estimated.
J Analyte is present at an estimated concentration between the MDL and Report Limit
ND Not Detected at the Reporting Limit
(6] Sample amount is > 4 times amount spiked
P Dual Column results percent difference > 40%
R RPD above laboratory control limit
S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL
X Analyte was detected in the Method Blank between the MDL and Reporting Limit, sample results may exhibit background or
reagent contamination at the observed level.
Acronym Description
DUP Method Duplicate
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
LOD Limit of Detection (see MDL)
LOQ Limit of Quantitation (see PQL)
MBLK Method Blank
MDL Method Detection Limit
MS Matrix Spike
MSD Matrix Spike Duplicate
PQL Practical Quantitation Limit
RPD Relative Percent Difference
TDL Target Detection Limit
TNTC Too Numerous To Count
A APHA Standard Methods
ASTM
EPA
SW SW-846 Update 111
Units Reported Description
°C Degrees Celcius
as noted
mg/L Milligrams per Liter
s.u. Standard Units

QF Page 1 of 1



Date: 28-Jan-20

ALS Group, USA ate an

Client: NTH Consultants, Ltd.

Project: Holland Board of Public Works Work Order: 19121443

Sample ID: Pz-1 Lab ID: 19121443-01

Collection Date: 12/18/2019 11:50 AM Matrix: GROUNDWATER

Report Dilution

Analyses Result  Qual Limit  Units Factor Date Analyzed

MERCURY BY CVAA SW7470A Prep: SW7470 1/2/20 11:01 Analyst: RSH
Mercury ND 0.00020 mg/L 1 1/2/2020 02:49 PM

METALS BY ICP-MS SW6020A Prep: SW3005A 12/31/19 09:33 Analyst: DSC
Antimony ND 0.0050 mg/L 1 12/31/2019 04:51 PM
Arsenic 0.032 0.0050 mg/L 1 12/31/2019 04:51 PM
Barium 0.062 0.0050 mg/L 1 12/31/2019 04:51 PM
Beryllium ND 0.0020 mg/L 1 12/31/2019 04:51 PM
Boron 0.38 0.020 mg/L 1 12/31/2019 04:51 PM
Cadmium ND 0.0020 mg/L 1 12/31/2019 04:51 PM
Calcium 45 0.50 mg/L 1 12/31/2019 04:51 PM
Chromium 0.0082 0.0050 mg/L 1 12/31/2019 04:51 PM
Cobalt ND 0.0050 mg/L 1 12/31/2019 04:51 PM
Lead 0.018 0.0050 mg/L 1 12/31/2019 04:51 PM
Lithium ND 0.010 mg/L 1 12/31/2019 04:51 PM
Molybdenum 0.068 0.0050 mg/L 1 12/31/2019 04:51 PM
Selenium ND 0.0050 mg/L 1 12/31/2019 04:51 PM
Thallium ND 0.0020 mg/L 1 12/31/2019 04:51 PM

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: JDR
Chloride 210 20 mg/L 20 12/31/2019 01:10 PM
Fluoride ND 1.0 mg/L 1 12/31/2019 12:51 PM
Sulfate 29 10 mg/L 5 1/2/2020 01:27 PM

PH (LABORATORY) A4500-H B-11 Analyst: QTN
pH (laboratory) 8.67 H 0.100 s.u. 1 12/20/2019 03:28 PM
Temperature 18.3 H 0.100 °C 1 12/20/2019 03:28 PM

TOTAL DISSOLVED SOLIDS A2540 C-11 Prep: FILTER 12/24/19 09:37 Analyst: ERW
Total Dissolved Solids 1,500 30 mg/L 1 12/26/2019 01:11 PM

SUBCONTRACTED ANALYSES SUBCONTRACT Analyst: ALS
Subcontracted Analyses See attached as noted 1 1/16/2020

Note:

See Qualifiers page for a list of qualifiers and their definitions.

Analytical Results Page 1 of 7



ALS Group, USA Date: 28-Jan-20

Client: NTH Consultants, Ltd.

Project: Holland Board of Public Works Work Order: 19121443

Sample ID: Field Blank (FB) Lab ID: 19121443-03

Collection Date: 12/18/2019 01:45 PM Matrix: GROUNDWATER

Report Dilution

Analyses Result  Qual Limit  Units Factor Date Analyzed

MERCURY BY CVAA SW7470A Prep: SW7470 1/2/20 11:01 Analyst: RSH
Mercury ND 0.00020 mg/L 1 1/2/2020 03:08 PM

METALS BY ICP-MS SW6020A Prep: SW3005A 12/31/19 09:33 Analyst: DSC
Antimony ND 0.0050 mg/L 1 12/31/2019 05:01 PM
Arsenic ND 0.0050 mg/L 1 12/31/2019 05:01 PM
Barium ND 0.0050 mg/L 1 12/31/2019 05:01 PM
Beryllium ND 0.0020 mg/L 1 12/31/2019 05:01 PM
Boron ND 0.020 mg/L 1 12/31/2019 05:01 PM
Cadmium ND 0.0020 mg/L 1 12/31/2019 05:01 PM
Calcium ND 0.50 mg/L 1 12/31/2019 05:01 PM
Chromium ND 0.0050 mg/L 1 12/31/2019 05:01 PM
Cobalt ND 0.0050 mg/L 1 12/31/2019 05:01 PM
Lead ND 0.0050 mg/L 1 12/31/2019 05:01 PM
Lithium ND 0.010 mg/L 1 12/31/2019 05:01 PM
Molybdenum ND 0.0050 mg/L 1 12/31/2019 05:01 PM
Selenium ND 0.0050 mg/L 1 12/31/2019 05:01 PM
Thallium ND 0.0020 mg/L 1 12/31/2019 05:01 PM

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: JDR
Chloride ND 1.0 mg/L 1 12/31/2019 02:07 PM
Fluoride ND 1.0 mg/L 1 12/31/2019 02:07 PM
Sulfate ND 2.0 mg/L 1 12/31/2019 02:07 PM

PH (LABORATORY) A4500-H B-11 Analyst: QTN
pH (laboratory) 6.80 H 0.100 s.u. 1 12/20/2019 03:28 PM
Temperature 18.5 H 0.100 °C 1 12/20/2019 03:28 PM

TOTAL DISSOLVED SOLIDS A2540 C-11 Prep: FILTER 12/24/19 09:37 Analyst: ERW
Total Dissolved Solids ND 30 mg/L 1 12/26/2019 01:11 PM

SUBCONTRACTED ANALYSES SUBCONTRACT Analyst: ALS
Subcontracted Analyses See attached as noted 1 1/16/2020

Note:

See Qualifiers page for a list of qualifiers and their definitions.

Analytical Results Page 2 of 7



ALS Group, USA Date: 28-Jan-20

Client: NTH Consultants, Ltd.

Project: Holland Board of Public Works Work Order: 19121443

Sample ID: MW-1 Lab ID: 19121443-04

Collection Date: 12/18/2019 03:40 PM Matrix: GROUNDWATER

Report Dilution

Analyses Result  Qual Limit Units Factor Date Analyzed

MERCURY BY CVAA SW7470A Prep: SW7470 1/2/20 11:01 Analyst: RSH
Mercury ND 0.00020 mg/L 1 1/2/2020 03:10 PM

METALS BY ICP-MS SW6020A Prep: SW3005A 12/31/19 09:33 Analyst: DSC
Antimony ND 0.0050 mg/L 1 12/31/2019 05:03 PM
Arsenic 0.026 0.0050 mg/L 1 12/31/2019 05:03 PM
Barium 0.27 0.0050 mg/L 1 12/31/2019 05:03 PM
Beryllium ND 0.0020 mg/L 1 12/31/2019 05:03 PM
Boron 1.2 0.020 mg/L 1 12/31/2019 05:03 PM
Cadmium ND 0.0020 mg/L 1 12/31/2019 05:03 PM
Calcium 110 0.50 mg/L 1 12/31/2019 05:03 PM
Chromium ND 0.0050 mg/L 1 12/31/2019 05:03 PM
Cobalt ND 0.0050 mg/L 1 12/31/2019 05:03 PM
Lead ND 0.0050 mg/L 1 12/31/2019 05:03 PM
Lithium 0.12 0.010 mg/L 1 12/31/2019 05:03 PM
Molybdenum ND 0.0050 mg/L 1 12/31/2019 05:03 PM
Selenium ND 0.0050 mg/L 1 12/31/2019 05:03 PM
Thallium ND 0.0020 mg/L 1 12/31/2019 05:03 PM

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: JDR
Chloride 200 20 mg/L 20 12/31/2019 03:05 PM
Fluoride ND 1.0 mg/L 1 12/31/2019 02:27 PM
Sulfate 26 10 mg/L 5 12/31/2019 02:46 PM

PH (LABORATORY) A4500-H B-11 Analyst: QTN
pH (laboratory) 7.10 H 0.100 s.u. 1 12/20/2019 03:28 PM
Temperature 18.1 H 0.100 °C 1 12/20/2019 03:28 PM

TOTAL DISSOLVED SOLIDS A2540 C-11 Prep: FILTER 12/24/19 10:49 Analyst: ERW
Total Dissolved Solids 900 30 mg/L 1 12/26/2019 01:17 PM

SUBCONTRACTED ANALYSES SUBCONTRACT Analyst: ALS
Subcontracted Analyses See attached as noted 1 1/16/2020

Note:

See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA Date: 28-Jan-20

Client: NTH Consultants, Ltd.

Project: Holland Board of Public Works Work Order: 19121443

Sample ID: MW-2 Lab ID: 19121443-05

Collection Date: 12/18/2019 04:06 PM Matrix: GROUNDWATER

Report Dilution

Analyses Result  Qual Limit Units Factor Date Analyzed

MERCURY BY CVAA SW7470A Prep: SW7470 1/2/20 11:01 Analyst: RSH
Mercury ND 0.00020 mg/L 1 1/2/2020 03:13 PM

METALS BY ICP-MS SW6020A Prep: SW3005A 12/31/19 09:33 Analyst: DSC
Antimony ND 0.0050 mg/L 1 12/31/2019 05:05 PM
Arsenic ND 0.0050 mg/L 1 12/31/2019 05:05 PM
Barium 0.20 0.0050 mg/L 1 12/31/2019 05:05 PM
Beryllium ND 0.0020 mg/L 1 12/31/2019 05:05 PM
Boron 0.72 0.020 mg/L 1 12/31/2019 05:05 PM
Cadmium ND 0.0020 mg/L 1 12/31/2019 05:05 PM
Calcium 83 0.50 mg/L 1 12/31/2019 05:05 PM
Chromium ND 0.0050 mg/L 1 12/31/2019 05:05 PM
Cobalt ND 0.0050 mg/L 1 12/31/2019 05:05 PM
Lead ND 0.0050 mg/L 1 12/31/2019 05:05 PM
Lithium 0.010 0.010 mg/L 1 12/31/2019 05:05 PM
Molybdenum ND 0.0050 mg/L 1 12/31/2019 05:05 PM
Selenium ND 0.0050 mg/L 1 12/31/2019 05:05 PM
Thallium ND 0.0020 mg/L 1 12/31/2019 05:05 PM

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: JDR
Chloride 580 50 mg/L 50 12/31/2019 03:43 PM
Fluoride ND 2.0 mg/L 2 12/31/2019 03:24 PM
Sulfate ND 4.0 mg/L 2 12/31/2019 03:24 PM

PH (LABORATORY) A4500-H B-11 Analyst: QTN
pH (laboratory) 714 H 0.100 s.u. 1 12/20/2019 03:28 PM
Temperature 18.0 H 0.100 °C 1 12/20/2019 03:28 PM

TOTAL DISSOLVED SOLIDS A2540 C-11 Prep: FILTER 12/24/19 10:49 Analyst: ERW
Total Dissolved Solids 1,300 30 mg/L 1 12/26/2019 01:17 PM

SUBCONTRACTED ANALYSES SUBCONTRACT Analyst: ALS
Subcontracted Analyses See attached as noted 1 1/16/2020

Note:

See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA Date: 28-Jan-20

Client: NTH Consultants, Ltd.
Project: Holland Board of Public Works Work Order: 19121443
Sample ID: MW-3 Lab ID: 19121443-06
Collection Date: 12/18/2019 04:45 PM Matrix: GROUNDWATER
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
MERCURY BY CVAA SW7470A Prep: SW7470 1/2/20 11:01 Analyst: RSH
Mercury ND 0.00020 mg/L 1 1/2/2020 03:15 PM
METALS BY ICP-MS SW6020A Prep: SW3005A 12/31/19 09:33 Analyst: DSC
Antimony ND 0.0050 mg/L 1 12/31/2019 05:06 PM
Arsenic ND 0.0050 mg/L 1 12/31/2019 05:06 PM
Barium 0.040 0.0050 mg/L 1 12/31/2019 05:06 PM
Beryllium ND 0.0020 mg/L 1 12/31/2019 05:06 PM
Boron 0.77 0.020 mg/L 1 12/31/2019 05:06 PM
Cadmium ND 0.0020 mg/L 1 12/31/2019 05:06 PM
Calcium 360 5.0 mg/L 10 1/2/2020 04:22 PM
Chromium ND 0.0050 mg/L 1 12/31/2019 05:06 PM
Cobalt ND 0.0050 mg/L 1 12/31/2019 05:06 PM
Lead ND 0.0050 mg/L 1 12/31/2019 05:06 PM
Lithium 0.030 0.010 mg/L 1 12/31/2019 05:06 PM
Molybdenum ND 0.0050 mg/L 1 12/31/2019 05:06 PM
Selenium ND 0.0050 mg/L 1 12/31/2019 05:06 PM
Thallium ND 0.0020 mg/L 1 12/31/2019 05:06 PM
ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: JDR
Chloride 150 80 mg/L 80 12/31/2019 05:00 PM
Fluoride ND 5.0 mg/L 5 12/31/2019 04:41 PM
Sulfate 950 160 mg/L 80 12/31/2019 05:00 PM
PH (LABORATORY) A4500-H B-11 Analyst: QTN
pH (laboratory) 6.66 H 0.100 s.u. 1 12/20/2019 03:28 PM
Temperature 17.8 H 0.100 °C 1 12/20/2019 03:28 PM
TOTAL DISSOLVED SOLIDS A2540 C-11 Prep: FILTER 12/24/19 10:49 Analyst: ERW
Total Dissolved Solids 2,000 30 mg/L 1 12/26/2019 01:17 PM
SUBCONTRACTED ANALYSES SUBCONTRACT Analyst: ALS
Subcontracted Analyses See attached as noted 1 1/16/2020
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA Date: 28-Jan-20

Client: NTH Consultants, Ltd.

Project: Holland Board of Public Works Work Order: 19121443

Sample ID: Equipment Blank (EQB) Lab ID: 19121443-07

Collection Date: 12/18/2019 05:30 PM Matrix: WATER

Report Dilution

Analyses Result  Qual Limit  Units Factor Date Analyzed

MERCURY BY CVAA SW7470A Prep: SW7470 1/2/20 11:01 Analyst: RSH
Mercury ND 0.00020 mg/L 1 1/2/2020 03:17 PM

METALS BY ICP-MS SW6020A Prep: SW3005A 12/31/19 09:33 Analyst: DSC
Antimony ND 0.0050 mg/L 1 12/31/2019 05:08 PM
Arsenic ND 0.0050 mg/L 1 12/31/2019 05:08 PM
Barium ND 0.0050 mg/L 1 12/31/2019 05:08 PM
Beryllium ND 0.0020 mg/L 1 12/31/2019 05:08 PM
Boron ND 0.020 mg/L 1 12/31/2019 05:08 PM
Cadmium ND 0.0020 mg/L 1 12/31/2019 05:08 PM
Calcium ND 0.50 mg/L 1 12/31/2019 05:08 PM
Chromium ND 0.0050 mg/L 1 12/31/2019 05:08 PM
Cobalt ND 0.0050 mg/L 1 12/31/2019 05:08 PM
Lead ND 0.0050 mg/L 1 12/31/2019 05:08 PM
Lithium ND 0.010 mg/L 1 12/31/2019 05:08 PM
Molybdenum ND 0.0050 mg/L 1 12/31/2019 05:08 PM
Selenium ND 0.0050 mg/L 1 12/31/2019 05:08 PM
Thallium ND 0.0020 mg/L 1 12/31/2019 05:08 PM

ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: JDR
Chloride ND 1.0 mg/L 1 12/31/2019 05:19 PM
Fluoride ND 1.0 mg/L 1 12/31/2019 05:19 PM
Sulfate ND 2.0 mg/L 1 12/31/2019 05:19 PM

PH (LABORATORY) A4500-H B-11 Analyst: QTN
pH (laboratory) 6.11 H 0.100 s.u. 1 12/20/2019 03:28 PM
Temperature 18.3 H 0.100 °C 1 12/20/2019 03:28 PM

TOTAL DISSOLVED SOLIDS A2540 C-11 Prep: FILTER 12/24/19 10:49 Analyst: ERW
Total Dissolved Solids 30 30 mg/L 1 12/26/2019 01:17 PM

SUBCONTRACTED ANALYSES SUBCONTRACT Analyst: ALS
Subcontracted Analyses See attached as noted 1 1/16/2020

Note:

See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA Date: 28-Jan-20

Client: NTH Consultants, Ltd.
Project: Holland Board of Public Works Work Order: 19121443
Sample ID: Field Duplicate (FD) Lab ID: 19121443-08
Collection Date: 12/18/2019 Matrix: GROUNDWATER
Report Dilution
Analyses Result  Qual Limit Units Factor Date Analyzed
MERCURY BY CVAA SW7470A Prep: SW7470 1/2/20 11:01 Analyst: RSH
Mercury ND 0.00020 mg/L 1 1/2/2020 03:26 PM
METALS BY ICP-MS SW6020A Prep: SW3005A 12/31/19 09:33 Analyst: DSC
Antimony ND 0.0050 mg/L 1 12/31/2019 05:10 PM
Arsenic ND 0.0050 mg/L 1 12/31/2019 05:10 PM
Barium 0.040 0.0050 mg/L 1 12/31/2019 05:10 PM
Beryllium ND 0.0020 mg/L 1 12/31/2019 05:10 PM
Boron 0.78 0.020 mg/L 1 12/31/2019 05:10 PM
Cadmium ND 0.0020 mg/L 1 12/31/2019 05:10 PM
Calcium 340 5.0 mg/L 10 1/2/2020 04:56 PM
Chromium ND 0.0050 mg/L 1 12/31/2019 05:10 PM
Cobalt ND 0.0050 mg/L 1 12/31/2019 05:10 PM
Lead ND 0.0050 mg/L 1 12/31/2019 05:10 PM
Lithium 0.030 0.010 mg/L 1 12/31/2019 05:10 PM
Molybdenum ND 0.0050 mg/L 1 12/31/2019 05:10 PM
Selenium ND 0.0050 mg/L 1 12/31/2019 05:10 PM
Thallium ND 0.0020 mg/L 1 12/31/2019 05:10 PM
ANIONS BY ION CHROMATOGRAPHY E300.0 Analyst: JDR
Chloride 150 80 mg/L 80 12/31/2019 05:58 PM
Fluoride ND 5.0 mg/L 5 12/31/2019 05:38 PM
Sulfate 970 160 mg/L 80 12/31/2019 05:58 PM
PH (LABORATORY) A4500-H B-11 Analyst: QTN
pH (laboratory) 6.72 H 0.100 s.u. 1 12/20/2019 03:28 PM
Temperature 18.7 H 0.100 °C 1 12/20/2019 03:28 PM
TOTAL DISSOLVED SOLIDS A2540 C-11 Prep: FILTER 12/24/19 09:37 Analyst: ERW
Total Dissolved Solids 1,900 50 mg/L 1 12/26/2019 01:11 PM
SUBCONTRACTED ANALYSES SUBCONTRACT Analyst: ALS
Subcontracted Analyses See attached as noted 1 1/16/2020
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA

Client: NTH Consultants, Ltd.
Work Order: 19121443
Project: Holland Board of Public Works

Date: 28-Jan-20
QC BATCH REPORT

Batch ID: 149907 Instrument ID HG4

Method: SW7470A

MBLK Sample ID: MBLK-149907-149907 Units: mg/L Analysis Date: 1/2/2020 02:38 PM
Client ID: Run ID: HG4_200102A SeqNo: 6171248 Prep Date: 1/2/2020 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC  Limit Value %RpD  Limit Qual
Mercury ND 0.00020
LCS Sample ID: LCS-149907-149907 Units: mg/L Analysis Date: 1/2/2020 02:41 PM
Client ID: Run ID: HG4_200102A SegNo: 6171249 Prep Date: 1/2/2020 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %REC  Limit Value %RPD  Limit Qual
Mercury 0.002329  0.00020 0.002 0 116 80-120 0
MS Sample ID: 19121443-01AMS Units: mg/L Analysis Date: 1/2/2020 02:51 PM
Client ID: PZ-1 Run ID: HG4_200102A SeqNo: 6171254 Prep Date: 1/2/2020 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value %RPD  Limit Qual
Mercury 0.00201  0.00020 0.002 -0.000024 102 75-125 0
MSD Sample ID: 19121443-01AMSD Units: mg/L Analysis Date: 1/2/2020 02:54 PM
Client ID: PZ-1 Run ID: HG4_200102A SegNo: 6171255 Prep Date: 1/2/2020 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RpD  Limit Qual
Mercury 0.00199  0.00020 0.002 -0.000024 101 75-125 0.00201 1 20
The following samples were analyzed in this batch: 19121443- 19121443- 19121443-
01A 02A 03A
19121443~ 19121443- 19121443-
04A 05A 06A
19121443~ 19121443~
07A 08A
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client:
Work Order:
Project:

NTH Consultants, Ltd.
19121443

Holland Board of Public Works

QC BATCH REPORT

Batch ID: 147847

MBLK
Client ID:

Analyte

Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Lead
Lithium
Molybdenum
Selenium
Thallium

LCS
Client ID:

Analyte

Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Lead
Lithium
Molybdenum
Selenium
Thallium

Note:

Instrument ID ICPMS3

Sample ID: MBLK-147847-147847
Run ID: ICPMS3_191231A

Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
0.00039
ND
0.000197

Sample ID: LCS-147847-147847
Run ID: ICPMS3_191231A

Result

0.09576
0.1011
0.1025

0.09897

0.484
0.105
10.06
0.1002
0.1007
0.1026
0.1018
0.1027
0.1032
0.09736

PQL

0.0050
0.0050
0.0050
0.0020
0.020
0.0020
0.50
0.0050
0.0050
0.0050
0.010
0.0050
0.0050
0.0050

PQL

0.0050
0.0050
0.0050
0.0020
0.020
0.0020
0.50
0.0050
0.0050
0.0050
0.010
0.0050
0.0050
0.0050

Method: SW6020A

SPK Val

SPK Val

0.1
0.1
0.1
0.1
0.5
0.1

10
0.1
0.1
0.1
0.1
0.1
0.1
0.1

See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

SPK Ref
Value

Units: mg/L

SegNo: 6169453

%REC

Units: mg/L

Control
Limit

SegNo: 6169454

O O O O O OO0 oo oo o o o

%REC

95.8
101
103

99

96.8
105
101
100
101
103
102
103
103

97.4

Control
Limit
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120

Analysis Date: 12/31/2019 04:48 PM

RPD Ref
Value

Prep Date: 12/31/2019

%RPD

DF: 1
RPD
Limit Qual
J
J

Analysis Date: 12/31/2019 04:49 PM

RPD Ref
Value

O O O OO O O o o o o o o o

Prep Date: 12/31/2019

%RPD

DF: 1
RPD

Limt  Qual
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Client:
Work Order:
Project:

NTH Consultants, Ltd.
19121443
Holland Board of Public Works

QC BATCH REPORT

Batch ID: 147847

Instrument ID ICPMS3

Method: SW6020A

MS Sample ID: 19121443-01AMS Units: mg/L Analysis Date: 12/31/2019 04:53 PM
Client ID: PZ-1 Run ID: ICPMS3_191231A SegNo: 6169456 Prep Date: 12/31/2019 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC  Limit Value %RPD LMt Qual
Antimony 0.1062 0.0050 0.1 0.003593 103 75-125 0
Arsenic 0.1383 0.0050 0.1 0.03249 106  75-125 0
Barium 0.1668 0.0050 0.1 0.06243 104  75-125 0
Beryllium 0.1026 0.0020 0.1 0.000116 103 75-125 0
Boron 0.8896 0.020 0.5 0.3803 102 75-125 0
Cadmium 0.1022 0.0020 0.1 -0.00005 102 75-125 0
Calcium 54.25 0.50 10 44.59 96.7 75-125 0 (0]
Chromium 0.1085 0.0050 0.1 0.00818 100 75-125 0
Cobalt 0.1009 0.0050 0.1 0.001327 99.6 75-125 0
Lead 0.124 0.0050 0.1 0.01844 106  75-125 0
Lithium 0.1064 0.010 0.1 0.003371 103  75-125 0
Molybdenum 0.1794 0.0050 0.1 0.06784 112 75-125 0
Selenium 0.1097 0.0050 0.1 0.002651 107  75-125 0
Thallium 0.09947 0.0050 0.1 0.000165 99.3 75-125 0
MSD Sample ID: 19121443-01AMSD Units: mg/L Analysis Date: 12/31/2019 04:55 PM
Client ID: PZ-1 Run ID: ICPMS3_191231A SegNo: 6169457 Prep Date: 12/31/2019 DF: 1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD LMt Qual
Antimony 0.1053 0.0050 0.1 0.003593 102 75-125 0.1062 0.844 20
Arsenic 0.1391 0.0050 0.1 0.03249 107  75-125 0.1383 0.566 20
Barium 0.1669 0.0050 0.1 0.06243 104  75-125 0.1668  0.0348 20
Beryllium 0.1028 0.0020 0.1 0.000116 103 75-125 0.1026 0.135 20
Boron 0.899 0.020 0.5 0.3803 104  75-125 0.8896 1.05 20
Cadmium 0.1029 0.0020 0.1 -0.00005 103  75-125 0.1022 0.744 20
Calcium 54.65 0.50 10 44.59 101 75-125 54.25 0.736 20 O
Chromium 0.1086 0.0050 0.1 0.00818 100 75-125 0.1085 0.0516 20
Cobalt 0.1011 0.0050 0.1 0.001327 99.7 75-125 0.1009 0.166 20
Lead 0.1248 0.0050 0.1 0.01844 106  75-125 0.124 0.653 20
Lithium 0.1065 0.010 0.1 0.003371 103  75-125 0.1064  0.0996 20
Molybdenum 0.1816 0.0050 0.1 0.06784 114 75-125 0.1794 1.23 20
Selenium 0.1075 0.0050 0.1 0.002651 105 75-125 0.1097 2.03 20
Thallium 0.09938 0.0050 0.1 0.000165 99.2 75-125 0.09947  0.0895 20
The following samples were analyzed in this batch: 19121443- 19121443- 19121443-

01A 02A 03A

19121443~ 19121443~ 19121443-

04A 05A 06A

19121443~ 19121443~

07A 08A

Note:

See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: NTH Consultants, Ltd. QC BATCH REPORT
Work Order: 19121443
Project: Holland Board of Public Works
Batch ID: 147613 Instrument ID TDS Method: A2540 C-11
MBLK Sample ID: MBLK-147613-147613 Units: mg/L Analysis Date: 12/26/2019 01:11 PM
Client ID: Run ID: TDS_191226B SeqNo: 6155077 Prep Date: 12/24/2019 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %REC  Limit Value %RpD  Limit Qual
Total Dissolved Solids ND 30
LCS Sample ID: LCS-147613-147613 Units: mg/L Analysis Date: 12/26/2019 01:11 PM
Client ID: Run ID: TDS_191226B SegNo: 6155076 Prep Date: 12/24/2019 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC  Limit Value %RPD  Limit Qual
Total Dissolved Solids 472 30 495 0 954  85-109 0
DUP Sample ID: 19121443-01B DUP Units: mg/L Analysis Date: 12/26/2019 01:11 PM
Client ID: PZ-1 Run ID: TDS_191226B SeqNo: 6155056 Prep Date: 12/24/2019 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value %RPD  Limit Qual
Total Dissolved Solids 1548 30 0 0 0 0-0 1514 2.22 10
DUP Sample ID: 19121630-02A DUP Units: mg/L Analysis Date: 12/26/2019 01:11 PM
Client ID: Run ID: TDS_191226B SegNo: 6155072 Prep Date: 12/24/2019 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RpD  Limit Qual
Total Dissolved Solids 472 30 0 0 0 0-0 464 1.71 10
The following samples were analyzed in this batch: 19121443- 19121443- 19121443-
01B 02B 03B
19121443~
08B
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: NTH Consultants, Ltd.
Work Order: 19121443
Project: Holland Board of Public Works

QC BATCH REPORT

Batch ID: 147616 Instrument ID TDS

Method: A2540 C-11

MBLK Sample ID: MBLK-147616-147616 Units: mg/L Analysis Date: 12/26/2019 01:17 PM
Client ID: Run ID: TDS_191226C SeqNo: 6155101 Prep Date: 12/24/2019 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC  Limit Value %RpD  Limit Qual
Total Dissolved Solids ND 30
LCS Sample ID: LCS-147616-147616 Units: mg/L Analysis Date: 12/26/2019 01:17 PM
Client ID: Run ID: TDS_191226C SeqNo: 6155100 Prep Date: 12/24/2019 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC  Limit Value %RPD  Limit Qual
Total Dissolved Solids 468 30 495 0 94.5 85-109 0
DUP Sample ID: 19121443-04B DUP Units: mg/L Analysis Date: 12/26/2019 01:17 PM
Client ID: MW-1 Run ID: TDS_191226C SeqNo: 6155079 Prep Date: 12/24/2019 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value %RPD  Limit Qual
Total Dissolved Solids 906 30 0 0 0 0-0 904 0.221 10
DUP Sample ID: 19121637-01D DUP Units: mg/L Analysis Date: 12/26/2019 01:17 PM
Client ID: Run ID: TDS_191226C SeqNo: 6155096 Prep Date: 12/24/2019 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RpD  Limit Qual
Total Dissolved Solids 1440 30 0 0 0 0-0 1374 4.69 10
The following samples were analyzed in this batch: 19121443- 19121443- 19121443-
04B 05B 06B
19121443-
07B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: NTH Consultants, Ltd.
Work Order: 19121443
Project: Holland Board of Public Works

QC BATCH REPORT

Batch ID: R278188 Instrument ID Titrator 1

Method: A4500-H B-11

LCS Sample ID: LCS-R278188-R278188 Units: s.u. Analysis Date: 12/20/2019 03:28 PM
Client ID: Run ID: TITRATOR 1_191220C SeqNo: 6145574 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RpD  Limit Qual
pH (laboratory) 4.01 0.10 4 0 100 92-108 0
LCS Sample ID: LCS-R278188-R278188 Units: s.u. Analysis Date: 12/20/2019 03:28 PM
Client ID: Run ID: TITRATOR 1_191220C SeqNo: 6145591 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value %RPD  Limit Qual
pH (laboratory) 4.01 0.10 4 0 100  92-108 0
DUP Sample ID: 19121277-02B DUP Units: s.u. Analysis Date: 12/20/2019 03:28 PM
Client ID: Run ID: TITRATOR 1_191220C SeqNo: 6145576 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value %RPD  Limit Qual
pH (laboratory) 7.93 0.10 0 0 0-0 7.93 0 5 H
Temperature 18.23 0.10 0 0 0-0 18.29 0.329 H
DUP Sample ID: 19121443-03B DUP Units: s.u. Analysis Date: 12/20/2019 03:28 PM
Client ID: Field Blank (FB) Run ID: TITRATOR 1_191220C SeqNo: 6145583 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC  Limit Value %RpD  Limit Qual
pH (laboratory) 6.63 0.10 0 0 0-0 6.8 2.53 5 H
Temperature 18.37 0.10 0 0 0-0 18.5 0.705 H
The following samples were analyzed in this batch: 19121443- 19121443- 19121443-
01B 02B 03B
19121443- 19121443- 19121443-
04B 05B 06B
19121443~ 19121443-
07B 08B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client:

Work Order:

Project:

NTH Consultants, Ltd.
19121443
Holland Board of Public Works

QC BATCH REPORT

Batch ID: R279864

Instrument ID IC3

Method: E300.0

MBLK Sample ID: CCB/MBLK-R279864 Units: mg/L Analysis Date: 12/31/2019 12:12 PM
Client ID: Run ID: 1C3_191231A SeqNo: 6170075 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RpD  Limit Qual
Chloride ND 1.0
Fluoride ND 0.10
Sulfate ND 1.0
LCS Sample ID: LCS-R279864 Units: mg/L Analysis Date: 12/31/2019 12:32 PM
Client ID: Run ID: IC3_191231A SegNo: 6170076 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD  Limit Qual
Chloride 9.131 1.0 10 0 91.3  90-110 0
Fluoride 1.817 0.10 2 0 90.9 90-110 0
Sulfate 9.217 1.0 10 0 92.2 90-110 0
MS Sample ID: 19121443-01B MS Units: mg/L Analysis Date: 12/31/2019 06:17 PM
Client ID: PZ-1 Run ID: IC3_191231A SegNo: 6170094 Prep Date: DF: 40
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value %RPD  Limit Qual
Chloride 600.2 40 400 213.9 96.6  80-120 0
Fluoride 78.48 4.0 80 0 98.1  80-120 0
Sulfate 410 40 400 29.96 95 80-120 0
MSD Sample ID: 19121443-01B MSD Units: mg/L Analysis Date: 12/31/2019 06:36 PM
Client ID: PZ-1 Run ID: 1C3_191231A SeqNo: 6170095 Prep Date: DF: 40
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RpD  Limit Qual
Chloride 599.5 40 400 213.9 96.4 80-120 600.2 0.117 20
Fluoride 82.58 4.0 80 0 103  80-120 78.48 5.09 20
Sulfate 409.5 40 400 29.96 949 80-120 410 0.126 20
The following samples were analyzed in this batch: 19121443- 19121443- 19121443-
01B 02B 03B
19121443- 19121443- 19121443-
04B 05B 06B
19121443- 19121443-
07B 08B
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: NTH Consultants, Ltd.
Work Order: 19121443
Project: Holland Board of Public Works

QC BATCH REPORT

Batch ID: R279938 Instrument ID IC3

Method: E300.0

MBLK Sample ID: CCB/MBLK-R279938 Units: mg/L Analysis Date: 1/2/2020 10:55 AM
Client ID: Run ID: 1C3_200102A SeqNo: 6171942 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RpD  Limit Qual
Sulfate ND 1.0
LCS Sample ID: LCS-R279938 Units: mg/L Analysis Date: 1/2/2020 11:14 AM
Client ID: Run ID: IC3_200102A SegNo: 6171943 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value %RPD  Limit Qual
Sulfate 9.293 1.0 10 0 929 90-110 0
MS Sample ID: 19121443-01B MS Units: mg/L Analysis Date: 1/2/2020 01:46 PM
Client ID: PZ-1 Run ID: 1C3_200102A SeqNo: 6171945 Prep Date: DF: 40

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value %RPD  Limit Qual
Sulfate 404.4 40 400 29.38 93.8 80-120 0
MS Sample ID: 19121705-03B MS Units: mg/L Analysis Date: 1/2/2020 06:08 PM
Client ID: Run ID: IC3_200102A SegNo: 6171958 Prep Date: DF: 200

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %REC  Limit Value %RpD  Limit Qual
Sulfate 2383 200 2000 529 92.7  80-120 0
MSD Sample ID: 19121443-01B MSD Units: mg/L Analysis Date: 1/2/2020 02:05 PM
Client ID: PZ-1 Run ID: IC3_200102A SeqNo: 6171946 Prep Date: DF: 40

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value %RPD  Limit Qual
Sulfate 407.8 40 400 29.38 946 80-120 404.4 0.83 20
MSD Sample ID: 19121705-03B MSD Units: mg/L Analysis Date: 1/2/2020 06:27 PM
Client ID: Run ID: 1C3_200102A SeqNo: 6171959 Prep Date: DF: 200

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RpD  Limit Qual
Sulfate 2386 200 2000 529 92.8 80-120 2383 0.14 20
The following samples were analyzed in this batch: 19121443~

01B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

QC Page: 8 of 8



ALS

Cincinnati, OH

+1 513 733 5336

Everett, WA

+1 425 356 2600

Fort Collins, CO
+1 970 490 1511

Holiand, M1
+1 616 399 6070

i Page of

Chain of Custody Form

coc1: 2037 35

Houston, TX
+1 281 530 5656

Middletown, PA
+1 717 944 5541

Spring City, PA
+1 610 948 4903

South Charleston, WV
+t 304 356 3168

York, PA
+1 717 505 5280

Salt Lake City, UT
+1 801 266 7700

| ALS Project Manager: | ALSWorkOrder#:] Y172 114U
Customer Information Project lnformatlon Parameter/Method Request for Analysis
Purchase Order Project Name \—\Q\\ th %’pw A Mstais nstaging Hy
Work Order Project Number | 12 -\(()0\ g Chicius. Fluside Sufze
Send Report To | Haren Gkonla Invoice Atin | AtToURis Payabis pl LB
41750 Sz Mhle Road 6.5 Hastings g Ratiur S
Address Address e
City/State/zip | MNorthwile, b1 48183 City/State/Zip Hollard, ki 43477 G
Phone | (-4%) 562-2658 Phone | (€161 3851210 H
Fax r"-‘!l%j 324-5205 Fax I
e-Mail Address \1\ e 0@ adeors o i o o-Mail Address J
No. Sample Description Date Time Matrix Pres.  #Botles A | B € D  E  F [ G 'H | 1 J Hold
1] Pz-1 2468 WSbom. W . Z | H NV /S /S
11 Moesx Spihe P2-1 124829 Yl'.g@w | \
1 Motk xﬁo \‘\F Duplicacte T2 1A%V 2iSom
11 MW *‘L\ 29 Ve Sopm.
| -6 Bad Blaok (FE) M4 12489 \WUom, \
b1 M- 4 12240 \
Fl Mw-2 1606 \
PIMW-3 K4S |
» | EQUIRMENT BLANK (EOD) L 530pm. ¥ Y ﬁ
4 Field Dutlicote (FOY h4 NV N v -
Sdmpler(s) Please Print & Sign Shipment Method Required Turnaround Time: {Check Box) - e Results Due Date:
ﬁbbu" ﬂ(}dcj’l %@éfo’) 12/18/ 209 W sto 10 WK Dags 7] 5 W Days H 2w Days || 94 Hour
Relinguished by: : Date: Time: Received by: Notes: ) . "
Need 5o Convert %0 24 e Toone
Relinquished by: Date: l Timet Received wab ﬂtm‘)y Cooler ID Cooler Temp. | QG Package: {Check One Box Below) )
2413118 080 02 Lq»« D tevel ¥ st a0 [ 7] TERF Cheotist
Logged by {Laboratory}): Date: Time: Checked by {Laboratoryy: S 5. E N . S Liresd ] SH QCARaw Data E{:g TR Laval iy
nnnnn DES fz‘ \c\ 1a, 1 G - / &/ W S QO ¢ |7 Lovet v swpasicie '
Preservative Key: 1-HCl  2-HNO, 3-H,S0, 4-NaOH 5-Na,8,0; 6-NaHSO, 7-Other \ 8-4°C.—~9-5035 S G¢ 17 e

Note:

L. Any changes must be made in writing once samples and COC Form have been submitted o ALS Environmental.

2. Unless otherwise agreed in a formal contract, services provided by ALS Eavironmental are expressly limited to the terms and conditions stated on the reverse.
3, The Chain of Custody is a legal decument. All information must be completed accurately.

Copyright 2011 by ALS Environmental.




ALS Group, USA

Sample Receipt Checklist

Client Name: NTH - NORTHVILLE

Work Order: 19121443

Checklist completed by Diane Shaw
eSignature

Matrices: Groundwater

Carrier name: Client

Shipping container/cooler in good condition?
Custody seals intact on shipping container/cooler?
Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?
Chain of custody agrees with sample labels?
Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?

Container/Temp Blank temperature in compliance?

Sample(s) received on ice?
Temperature(s)/Thermometer(s):

Cooler(s)/Kit(s):
Date/Time sample(s) sent to storage:

Water - VOA vials have zero headspace?
Water - pH acceptable upon receipt?

pH adjusted?
pH adjusted by:

Login Notes:

Client Contacted:

Contacted By: Regarding:

Comments:

CorrectiveAction:

Date/Time Received:

19-Dec-19 08:00

Received by: DS
19-Dec-19  Reviewedby: Chad Whelton 19-Dec-19
Date eSignature Date
Yes No [ Not Present [
Yes [ No [] Not Present
Yes [ No [] Not Present
Yes No [
Yes No [
Yes No [
Yes No [
Yes No [
Yes No []
Yes No []
Yes No []
Yes No [
5.8/5.8,5.0/5.0,5.0/5.0 ¢ SR2

12/19/2019 10:26:17 AM

Date Contacted:

Yes

Yes

Yes

[
[

No [ No VOA vials submitted

Nol ] Nna [
NoW NnA [

Person Contacted:

SRC Page 1 of 1



ALS

Ft. Collins, Colorado LIMS Version: 7.001 Page 1 of 1

Monday, January 13, 2020

Chad Whelton

ALS Environmental
3352 128th Avenue
Holland, Ml 49424

Re: ALS Workorder: 1912404
Project Name:
Project Number: 19121443

Dear Mr. Whelton:

Eight water samples were received from ALS Environmental, on 12/20/2019. The samples were scheduled for the
following analyses:

Radium-226
Radium-228

The results for these analyses are contained in the enclosed reports.

The data contained in the following report have been reviewed and approved by the personnel listed below. In addition,
ALS certifies that the analyses reported herein are true, complete and correct within the limits of the methods employed.
Should this laboratory report need to be reproduced, it should be reproduced in full unless written approval has been
obtained from ALS Environmental.

Thank you for your confidence in ALS Environmental. Should you have any questions, please call.

U, . —

ALS Environmental
For Jeff R. Kujawa
Project Manager

Sincerely,

ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524 | PHONE +1 970 490 1511 | FAX +1 970 490 1522
ALS GROUP USA, CORP. Part of the ALS Laboratory Group An ALS Limited Company

www.alsglobal.com

RICGHT SOLUTIONS RIGHT PARTNER 1 0f18


Julie.ellingson
Typewritten Text
For

Julie.ellingson
Julie


ALS Environmental — Fort Collins is accredited by the following accreditation bodies for
various testing scopes in accordance with requirements of each accreditation body. All
testing is performed under the laboratory management system, which is maintained to

meet these requirement and regulations. Please contact the laboratory or accreditation
body for the current scope testing parameters.

ALS Environmental — Fort Collins
Accreditation Body License or Certification Number
AIHA 214884
Alaska (AK) UST-086
Alaska (AK) C001099
Arizona (AZ) AZ0742
California (CA) 06251CA
Colorado (CO) C0O01099
Florida (FL) E87914
Idaho (ID) C001099
Kansas (KS) E-10381
Kentucky (KY) 90137
PJ-LA (DoD ELAP/ISO 170250) 95377
Louisiana (LA) 05057
Maryland (MD) 285
Missouri (MO) 175
Nebraska(NE) NE-0S-24-13
Nevada (NV) C0O000782008A
New York (NY) 12036
North Dakota (ND) R-057
Oklahoma (OK) 1301
Pennsylvania (PA) 68-03116
Tennessee (TN) 2976
Texas (TX) T104704241
Utah (UT) C001099
Washington (WA) C1280

20f18



1912404

Radium-228:
The samples were analyzed for the presence of ?2Ra by low background gas flow proportional
counting of 22Ac, which is the ingrown progeny of 222Ra, according to the current revision of

SOP 724.

All acceptance criteria were met.

Radium-226:
The samples were prepared and analyzed according to the current revision of SOP 783.

All acceptance criteria were met.

ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA | PHONE +1 970 490 1511 | FAX +1 970 490 1522
ALS GROUP USA, CORP. Part of the ALS Group An ALS Limited Company

30f18



ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

OrderNum
Client Name

: 1912404
. ALS Environmental

Client Project Name:

Client Project Number
Client PO Number

: 19121443
: 20-122019492

Client Sample Lab Sample | COC Number Matrix Date Time

Number Number Collected | Collected
MW-4 1912404-1 WATER  18-Dec-19 13:45
Field Blank (FB) 1912404-2 WATER  18-Dec-19 13:45
MW-1 1912404-3 WATER  18-Dec-19 15:40
MW-2 1912404-4 WATER  18-Dec-19 16:06
MW-3 1912404-5 WATER  18-Dec-19 16:45
Equipment Blank (EQB) 1912404-6 WATER  18-Dec-19 17:30
Field Duplicate (FD) 1912404-7 WATER  18-Dec-19
Pz-1 1912404-8 WATER  18-Dec-19 11:50

Page1of 1

ALS -- Fort Collins

LIMS Version: 7.001

Date Printed: Monday, January 13, 2020

4 of 18
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.
ALS Environmental, Fort Collins c“mu-ﬂf-ﬂ“slronv nfcﬂnn ggtg D: %‘ ';Eﬁ
225 Commerce Dr. :il)-( (800) 443-1511 Page 1 of 1 Due Date: 09 I an-20
ALS Fort Collins, CO 80524 Acct#: '
Salesperson Brian Root
'_ Customer Information Project Information ; Parameter/Method Request for Analysis
Purchase Order Project Name 119121443 A |Subcontracted Analyses (SUBCONTRACT)
Work Order Project Number B! Kadium LARE + 228
Company Name  |ALS Group USA, Corp Bill To Company  ALS Group USA, Corp Cc /‘15 / /15'0 )
Send Report To  Chad Whelton Inv Attn \Accounts Payable D
Address 3352 128th Ave Address 3352 128th Ave E o
F
City/State/Zip Holland, Michigan 49424 City/State/Zip Holland, Michigan 49424 G |
Phone (616) 399-6070 Phone (616) 399-6070 H | |
Fax (616) 399-6185 Fax (616) 399-6185 ] |
eMail Address chad.whelton@alsglobal.com eMail CC [ J
ALS Sample ID Client Sample ID Matrix Collection Date 24hr Bottle AN |2 B R IR CEi| 1D S [iss E MR B EAR G H | | J
1 19121443-02C MWwW-4 Groundwater | 18/Dec/2019 13:45 (2) 1LPHNO3 X
2 19121443-03C  Field Blank (FB) MW-4 Groundwater | 18/Dec/2019 13:45 (2) 1LPHNO3 X ' ‘
3 19121443-04C | MW-1 Groundwater | 18/Dec/2019 15:40 (2) 1LPHNO3 X
§ 19121443-05C MW-2 Groundwater | 18/Dec/2019 16:06 (2) 1LPHNO3 X
4§ 19121443-06C MW-3 Groundwater | 18/Dec/2019 16:45 (2) 1ILPHNO3 X | |
¢ 19121443-07C  |Equipment Blank (EQB) Water 18/Dec/2019 17:30 (2) 1LPHNO3 X [ |
7 19121443-08C |Field Duplicate (FD) Groundwater 18/Dec/2019 (2) 1LPHNO3 X ,
& 19121443-01C  PZ-1 Groundwater | 18/Dec/2019 11:50 (6) 1LPHNO3 X '

~ Comments:

Please analyze these samples per our instructions and_indicated turnaround requirements. Please include all QC with data.

need to be returned and can be disposed after 30 days.

The samples do nd

i b Date/Time Received by: Date/Time Cooler IDs Report/QC Level
4 2-17-11 190 442 12l20/1 1055 st
—
Relinquished by: Date/Time Received by: Date/Time




ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

ALS N ——— R T———— S S T RS ST i
Client: [33,5 Houmd Workorder No: \4|2 Hod
Project Manager:  S1LW Initials: £g Date: \Z IZO/M
1. Are airbills / shipping documents present and/or removable? | | DROP OFF @ NO
2. Are custody seals on shipping containers intact? (095 YES NO *
3. Are custody seals on sample containers intact? YES NO *
4. |s there a COC (chain-of-custody) present? _ @ NO *
X Is the COC in agreement with samples received? (IDs, dates, times, # of samples, # of @ e
containers, matrix, requested analyses, etc.)
6. Are short-hold samples present? YES @
7. Are all samples within holding times for the requested analyses? @ NO *
[t Were all sample containers received intact? (not broken or leaking) ¥es NO *
9. Is there sufficient sample for the requested analyses? | @ NO *
10. Are samples in proper containers for requested analyses? (form 250, Sample Handling Guidelines ) @5 NO *
11. Are all aqueous samples preserved correctly, if required? (excluding volatiles) | N/A @ NO *
b Are all samples requiring no headspace (VOC, GRO, RSK/MEE, radon) free of bubbles > @ . e
6 mm (1/4 inch) diameter? (i.e. size of green pea)
13. Were the samples shipped on ice? YES @O
14. Were cooler temperatures measured at 0.1-6.0°C? Lieiu:: 43 #5 '@NW YES NO
Cooler #: {
Temperature (°C):  AMB
# of custody seals on cooler: @
External mR/hr reading: (4]
Background mR/hr reading: l !
Were external mR/hr readings < two times background and within DOT acceptance criteria(Y-E§ / NO / NA (if no, see Form 008.)
* Please provide details here for NO responses to gray boxes above - for 2 thru ;; 7 thru 12, notify PM & continue w/ login.
Were unpreserved bottles pH checked? YES @ All client bottle ID's vs ALS lab ID's double-checked byl_ﬁé_l

If applicable, was the client contacted? YES / NO / NA Contact: Date/Time:

Project Manager Signature / Date: 4’/ / 7/ 2 qflcf

Form 201r29.xls *IR Gun #3, VWR SN 170647571
(10/15/2019) *IR Gun #S, VWR SN 192272629

Pagelof _g of 18
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Date: 18Dec19 SHIPPING: B
ugt: 55.85 LBS SPECIAL: 0.GD
HANDL ING: 0.00

0.00 TOTAL: 0.(®

DV:

Svos: PRIORITY OVERNIGHT NSR RES
TRCK: 4892 9284 6933
ATE: 19DEC19
RRRRRR WET: 55.95 LB
NNNNNNNNNNNNNNNN CAD= 0122071/CAFE3311

gILL THIRD PARTY

HOLLAND. ML 494249263
UNITED STATES US

10 SAMPLE RECEIVING '
ALS LABORATORY GROUP ‘0 -0

225 COMMERCE DR.
FORT COLLINS CO 80524 A 4

gBﬁO) 443- 1611

]l IIIIIIIIIIIIIIIHI'I ‘I'|l||‘t}||||:IIIII|l i m{&g%ﬁ%ﬁﬁﬁw dEx |
Lo
© FRI- 20DEC1030A

™ 4890 02846033 PRIORITY OVERNIGHT
NSR RES
80524

NA FTCA oo DEN
O A




ALS -- Fort Collins

SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 13-Jan-20
Project: 19121443 Work Order: 1912404
Sample ID: Field Blank (FB) Lab ID: 1912404-2
Legal Location: Matrix: WATER
Collection Date: 12/18/2019 13:45 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 1/6/2020 PrepBy: TRW
Ra-226 ND (+/-0.24) YL,U 0.44 pCill NA 1/13/2020 11:51
Carr: BARIUM 102 Y1 40-110 %REC DL =NA 1/13/2020 11:51
Radium-228 Analysis by GFPC SOP 724 Prep Date: 1/3/2020 PrepBy: RGS
Ra-228 ND (+/-0.32) U 0.7 pCill NA 1/10/2020 08:16
Carr: BARIUM 95.8 40-110 %REC DL =NA 1/10/2020 08:16

ALS -- Fort Collins
LIMS Version: 7.001

AR Page20of 9 9 o0f 18



ALS -- Fort Collins

SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 13-Jan-20
Project: 19121443 Work Order: 1912404
Sample ID: MW-1 Lab ID: 1912404-3
Legal Location: Matrix: WATER
Collection Date: 12/18/2019 15:40 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 1/6/2020 PrepBy: TRW
Ra-226 ND (+/- 0.28) U 0.43 pCill NA 1/13/2020 11:51
Carr: BARIUM 96.8 40-110 %REC DL =NA 1/13/2020 11:51
Radium-228 Analysis by GFPC SOP 724 Prep Date: 1/3/2020 PrepBy: RGS
Ra-228 0.93 (+/-0.43) 0.73 pCill NA 1/10/2020 08:16
Carr: BARIUM 93.7 40-110 %REC DL =NA 1/10/2020 08:16

ALS -- Fort Collins
LIMS Version: 7.001

AR Page 3 of 9 10 of 18



ALS -- Fort Collins

SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 13-Jan-20
Project: 19121443 Work Order: 1912404
Sample ID: MW-2 Lab ID: 1912404-4
Legal Location: Matrix: WATER
Collection Date: 12/18/2019 16:06 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 1/6/2020 PrepBy: TRW
Ra-226 0.64 (+/-0.38) 0.43 pCill NA 1/13/2020 11:51
Carr: BARIUM 97.2 40-110 %REC DL =NA 1/13/2020 11:51
Radium-228 Analysis by GFPC SOP 724 Prep Date: 1/3/2020 PrepBy: RGS
Ra-228 1.05 (+/-0.47) 0.76 pCill NA 1/10/2020 08:16
Carr: BARIUM 94 40-110 %REC DL =NA 1/10/2020 08:16

ALS -- Fort Collins
LIMS Version: 7.001

AR Page 4 of 9 11 of 18



ALS -- Fort Collins

SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 13-Jan-20
Project: 19121443 Work Order: 1912404
Sample ID: MW-3 Lab ID: 1912404-5
Legal Location: Matrix: WATER
Collection Date: 12/18/2019 16:45 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 1/6/2020 PrepBy: TRW
Ra-226 ND (+/-0.14) u 0.21 pCill NA 1/13/2020 11:51
Carr: BARIUM 98.6 40-110 %REC DL =NA 1/13/2020 11:51
Radium-228 Analysis by GFPC SOP 724 Prep Date: 1/3/2020 PrepBy: RGS
Ra-228 ND (+/- 0.38) u 0.76 pCill NA 1/10/2020 08:16
Carr: BARIUM 96.4 40-110 %REC DL =NA 1/10/2020 08:16

ALS -- Fort Collins
LIMS Version: 7.001

AR Page 5 of 9 12 of 18



ALS -- Fort Collins

SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 13-Jan-20
Project: 19121443 Work Order: 1912404
Sample ID: Equipment Blank (EQB) Lab ID: 1912404-6
Legal Location: Matrix: WATER
Collection Date: 12/18/2019 17:30 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 1/6/2020 PrepBy: TRW
Ra-226 ND (+/- 0.21) U 0.33 pCill NA 1/13/2020 11:51
Carr: BARIUM 99.9 40-110 %REC DL =NA 1/13/2020 11:51
Radium-228 Analysis by GFPC SOP 724 Prep Date: 1/3/2020 PrepBy: RGS
Ra-228 ND (+/- 0.29) YL,U 0.68 pCill NA 1/10/2020 08:16
Carr: BARIUM 100 Y1 40-110 %REC DL =NA 1/10/2020 08:16

ALS -- Fort Collins
LIMS Version: 7.001

AR Page 6 of 9 13 of 18



ALS -- Fort Collins

SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 13-Jan-20
Project: 19121443 Work Order: 1912404
Sample ID: Field Duplicate (FD) Lab ID: 1912404-7
Legal Location: Matrix: WATER
Collection Date: 12/18/2019 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 1/6/2020 PrepBy: TRW
Ra-226 ND (+/- 0.25) U 0.45 pCill NA 1/13/2020 11:51
Carr: BARIUM 98.1 40-110 %REC DL =NA 1/13/2020 11:51
Radium-228 Analysis by GFPC SOP 724 Prep Date: 1/3/2020 PrepBy: RGS
Ra-228 ND (+/- 0.4) U 0.76 pCill NA 1/10/2020 08:16
Carr: BARIUM 96.9 40-110 %REC DL =NA 1/10/2020 08:16

ALS -- Fort Collins
LIMS Version: 7.001

AR Page 7 of 9 14 of 18



ALS -- Fort Collins

SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 13-Jan-20
Project: 19121443 Work Order: 1912404
Sample ID: Pz-1 Lab ID: 1912404-8
Legal Location: Matrix: WATER
Collection Date: 12/18/2019 11:50 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 1/6/2020 PrepBy: TRW
Ra-226 ND (+/- 0.32) U 0.55 pCill NA 1/13/2020 11:51
Carr: BARIUM 93.7 40-110 %REC DL =NA 1/13/2020 11:51
Radium-228 Analysis by GFPC SOP 724 Prep Date: 1/3/2020 PrepBy: RGS
Ra-228 ND (+/- 0.38) U 0.82 pCill NA 1/10/2020 08:16
Carr: BARIUM 87.1 40-110 %REC DL =NA 1/10/2020 08:16

ALS -- Fort Collins
LIMS Version: 7.001

AR Page 8 of 9 15 0f 18



ALS -- Fort Collins

SAMPLE SUMMARY REPORT

Client: ALS Environmental
Project: 19121443
Sample ID: Pz-1

Legal Location:
Collection Date: 12/18/2019 11:50

Date: 13-Jan-20
Work Order: 1912404
Lab ID: 1912404-8
Matrix: WATER
Percent Moisture:

Analyses Result

Report Dilution
Qual Limit Units Factor Date Analyzed

Explanation of Qualifiers

Radiochemistry:

- "Report Limit" is the MDC
U or ND - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.
W - DER is greater than Warning Limit of 1.42

* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.
# - Aliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'.

G - Sample density differs by more than 15% of LCS density.
D - DER is greater than Control Limit

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

NC - Not Calculated for duplicate results less than 5 times MDC
B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested
MDC.

Inorganics:

B - Result is less than the requested reporting limit but greater than the instrument method detection limit (MDL).

U or ND - Indicates that the compound was analyzed for but not detected.

E - The reported value is estimated because of the presence of interference. An explanatory note may be included in the narrative.

M - Duplicate injection precision was not met.

N - Spiked sample recovery not within control limits. A post spike is analyzed for all ICP analyses when the matrix spike and or spike
duplicate fail and the native sample concentration is less than four times the spike added concentration.

Z - Spiked recovery not within control limits. An explanatory note may be included in the narrative.

* - Duplicate analysis (relative percent difference) not within control limits.
S - SAR value is estimated as one or more analytes used in the calculation were not detected above the detection limit.

Organics:

U or ND - Indicates that the compound was analyzed for but not detected.

B - Analyte is detected in the associated method blank as well as in the sample. It indicates probable blank contamination and warns the data user.

E - Analyte concentration exceeds the upper level of the calibration range.

J - Estimated value. The result is less than the reporting limit but greater than the instrument method detection limit (MDL).
A - A tentatively identified compound is a suspected aldol-condensation product.

X - The analyte was diluted below an accurate quantitation level.
* - The spike recovery is equal to or outside the control criteria used.

+ - The relative percent difference (RPD) equals or exceeds the control criteria.

G - A pattern resembling gasoline was detected in this sample.
D - A pattern resembling diesel was detected in this sample.

M - A pattern resembling motor oil was detected in this sample.
C - A pattern resembling crude oil was detected in this sample.
4 - A pattern resembling JP-4 was detected in this sample.

5 - A pattern resembling JP-5 was detected in this sample.

H - Indicates that the fuel pattern was in the heavier end of the retention time window for the analyte of interest.
L - Indicates that the fuel pattern was in the lighter end of the retention time window for the analyte of interest.
Z - This flag indicates that a significant fraction of the reported result did not resemble the patterns of any of the following petroleum hydrocarbon products:

- gasoline

- JP-8

- diesel

- mineral spirits

- motor oil

- Stoddard solvent
- bunker C

ALS -- Fort Collins
LIMS Version: 7.001 AR Page 9 of 9 16 of 18



Client: ALS Environmental QC BATCH REPORT
Work Order: 1912404
Project: 19121443
Batch ID: RE200106-3-1 Instrument ID Alpha Scin Method: Radium-226 by Radon Emanation
DUP Sample ID: 1912404-8 Units: pCill Analysis Date: 1/13/2020 12:11
Client ID: PZ-1 Run ID: RE200106-3A Prep Date: 1/6/2020 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKVal  Value %REC ~ Limit Level ~ Ref pgr Lmit  Qual
Ra-226 ND 0.51 019 03 21 U
Carr: BARIUM 15890 17840 89.1 40-110 16700
LCS Sample ID: RE200106-3 Units: pCill Analysis Date: 1/13/2020 12:27
Client ID: Run ID: RE200106-3A Prep Date: 1/6/2020 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKval ~ Value %REC  Limit Level Ref  pgr Limit  qugl
Ra-226 35.8 (+/-9) 0.5 46.47 77 67-120 P
Carr: BARIUM 17270 17770 97.2 40-110
MB Sample ID: RE200106-3 Units: pCill Analysis Date: 1/13/2020 12:11
Client ID: Run ID: RE200106-3A Prep Date: 1/6/2020 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKVal  Value %REC ~ Limit Level ~ Ref pgr Lmit  Qual
Ra-226 ND 0.23 u
Carr: BARIUM 17070 17780 96 40-110
The following samples were analyzed in this batch: 1912404-1 1912404-2 1912404-3
1912404-4 1912404-5 1912404-6
1912404-7 1912404-8

ALS -- Fort Collins QC Page: 1 of 2

LIMS Version: 7.001

17 of 18



Client: ALS Environmental QC BATCH REPORT
Work Order: 1912404
Project: 19121443
Batch ID: RA200103-1-1 Instrument ID LB4100-C Method: Radium-228 Analysis by GFPC
DUP Sample ID: 1912404-8 Units: pCill Analysis Date: 1/10/2020 08:16
Client ID: PZ-1 Run ID: RA200103-1A Prep Date: 1/3/2020 DF: NA
SPK Ref Control Decision DER DER
Analyte Result Reportlimit SPKval ~ Value %REC ~ Limit Level ~ Ref pgr Limit Qual
Ra-228 ND 0.95 015 05 21 U
Carr: BARIUM 26820 35300 76 40-110 30740
LCS Sample ID: RA200103-1 Units: pCill Analysis Date: 1/10/2020 08:16
Client ID: Run ID: RA200103-1A Prep Date: 1/3/2020 DF: NA
SPK Ref Control Decision DER DER
Analyte Result ReportLimit SPKval  Value %REC  Limit Level Ref  pgr Limit  qugl
Ra-228 4l (+-9.5) 0.8 41.09 99.8 70-130 P
Carr: BARIUM 34310 35300 97.2 40-110
MB Sample ID: RA200103-1 Units: pCill Analysis Date: 1/10/2020 08:16
Client ID: Run ID: RA200103-1A Prep Date: 1/3/2020 DF: NA
SPK Ref Control Decision DER DER
Analyte Result Reportlimit SPKval  Value %REC ~ Limit Level ~ Ref pgr Limit Qual
Ra-228 ND 0.73 u
Carr: BARIUM 34720 35300 98.3 40-110
The following samples were analyzed in this batch: 1912404-1 1912404-2 1912404-3
1912404-4 1912404-5 1912404-6
1912404-7 1912404-8

ALS -- Fort Collins
LIMS Version: 7.001

QC Page: 2 of 2

18 of 18



Time 0:00 ]3:00 [6:00 [9:0D

Accim. Volume Purged (gal)

Drawdown (ft)

P 380 |9.84 |8.86 |%. M

Temperatare (C) .44 |43 [¢.4 [4.2\

s e 2.35(2.33 1233 |33

ORFGY 8% 01452010 617 ¢

Dissolved Oxygen (mg/L) 33[ 0. {L Q;.Q'i Q-D1'

oA 1.05 |0.66 [0.0D[0.06

Odor

Appearanoe.andlnr Color

SAMPLING DATA

Time: Start: | I;‘;‘l__m;h: 3% Pump Rate (g.pm.):_0). D> KQ_ED ML fth)

Sample Collection Device: ~OF im—\- Lm ‘

Weather Conditlons: Air Temperatare (F): Iﬁo Wind Speed/Direction: : Other:_S_ng

Samples Collected On chain of Custody No: Ez_"' \___Analytieal Laboratory; _AL‘SM

Fobi
*OtherNom ViaRe O. g q o~\ A '“M« OLL, ¢ \' “ \"“ ‘ Wabw" [#53% f‘w’-bﬁ_w

|o,ao-u. Ported 5.9 Yol whilo wWerking on §low celh Anet onnedting ) sew
IV 20~ W8 a0, 594 Yol whike, ouroivd with Y, Ho-ced) -

NI
@

GROUNDWATER SAMPLE COLLECTION LOG

GENERAL INFORMATION
Project Name:_Holland BPW — James DeYoung PP Date: | & I [Fa ! 4
Project#____73-160017 Field Personnel: P e Wik,
Site Location:___Holland, MI Well Const.; PVC Keith Forgohar
WellID;___ PZ-1 Casing Diameter: 2,07
Sample ID (if different than Well ID): Screened Interval (. from TOC):__NA
Top of Casing (f1):____ 592,91
PURGING DATA
Time: 1 min___ Start: 117 34 Finish: []7 4% |
Casing Diameter (in) | Casing Vol (Gal/Ft,) | 3 Casing Vol. (GaL/Ft.)
Purging Volume 1 0.04 0.12
Total Well Depth (f. fomTOC)= |2 611 15 010 030
Depth to Water (& 5omTO0) = 4 44 2 (016 ) 048
Height of WaterinWell @) = 2 7c 3 0.6 1.08
One Well Votume @allons) = (). O 3 - 0.63 189
Gallons Purged: [, 0"t o Purging and Sampling Device: Y
Well Volumes Purged: _} . 13 Purging Rate (gp.m)__ Q. L/ min)

Note: Average low flow rate 0f 0.13 g.p.m, (500 mL/min) ona
2-inch well typically results in a drawdown of 0.5 ft or less

Was Well Purged Dry? ~ Yes ~

FIELD MONITORING PARAMETERS

\\Nukh\ﬂan\siulgd\o Working Dacuments\73-160017_Holland BPW CCR Closure\04 admin\From Northville Working Drive\73-160017_Hoiland BPWAGroundwatar sampiing LOG - PZ-1.doex
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Low-Flow Test Report:

Test Date / Time: 12/18/2019 11:39:24 AM
Project: 73-160017

Operator Name: Keith, Phil, Abby

Location Name: PZ-1
Latitude: -55.1263038723041
Longitude: -10.2938732877374
Well Diameter: 2 in
Casing Type: PVC
Screen Length: 5 ft
Top of Screen: 8.54 ft
Total Depth: 13.54 ft
Initial Depth to Water: 9.79 ft

Test Notes:

Weather Conditions:

Snowy, 17°F

Low-Flow Readings:

Pump Type: Peristaltic
Tubing Type: PE
Pump Intake From TOC: 11 ft
Estimated Total Volume Pumped:
2250 mi
Flow Cell Volume: 130 ml
Final Flow Rate: 250 mi/min
Final Draw Down: 10.64 ft

Instrument Used: Aqua TROLL 600

Serial Number: 518546

[ : _ Specific RDO = | Depth To |
Date Time Elapsed Time | pH Temperature = - Turbidity ORP | Flow |
Conductivity | Concentration Water |
N I — |
+-0.1 ‘ +-0.2 3% +1-0.3 +-10% | +-10 +-0.5 |
12/18/2019 ) | i - S |
11:39 AM 00:00 8.86 pH 8.99°C 2.35 mS/cm 3.81 mg/L 1.05 NTU -85.0 mv 9.79 1t 250.00 ml/min
12/18/2019 | ' ' ' i T T O —
11:42 AM 03:00 ‘ 8.84 pH 9.13°C 2.33 mS/cm 0.12 mg/L 0.00 NTU -145.2 mV i 9.79 ft 250.00 ml/min
12/18/2019 A - - ! — —
' 11:45 AM 06:00 ‘ 8.85 pH 8.99°C 2.32 mSfcm 0.07 mg/L 0.00 NTU -164.5mV | 9.79 ft 250.00 ml/min |
12/18/2019 i = | S| = e e 1= =
11548 AM 09:00 ‘ 8.84 pH 9.21°C 232mS/cm | 0.07 mg/L 0.00 NTU -176.5 mV 9.79ft 250.00 mi/min
Samples
| Sample ID: Description:

Created using VuSiu from (n-Situ, Inc.
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GROUNDWATER SAMPLE COLLECTION LOG

GENERAL INFORMATION

Project Name: Holland BPW — James DeYoung PP

Date: (/15 /19

Was Well Purged Dry?  Yes ~

Project#:____73-160017 Field Persomnet: Pl Hoyes e Wadh
Sito Location:___Holland, MI Well Const. schaopvc  F2ith el
Well ID:__ MW-1__ Casing Diameter: 2.0
Sample ID (if different than Well ID): Screened Interval (ft. from TOC):9.0°-14.0 (12.0°-17.0")
Top of Casing (ft.): 588.53
PURGING DATA

Time: |5 min  Start: |5 1" _Fimish: |53

: Casing Diameter (in) | Casing Vol. (Gal./Ft.) | 3 Casing Vol, (Gal./Ft.)

Purging Volume 1 0.04 0.12
Total Well Depth (ft. from TOC) = l (a A 6% 1.5 .-21=0r- 030
Depth to Water (ft. from TOC) = A 05 2 Q.IG ) 0.48
Height of Water in Well (f.) = \O. 33 3 0.36 1.08
One Well Volume (gallons) = | q,'s 4 0.63 N o 1.89
Gallons Purged:  |. b1 Purging and Sampling Device: M AstaltTiC
Well Volumes Purged: qu?l Purging Rate (gp.m.) . {73, \\3 ‘ 9_&5 'S m L-Z m n')

Note: Average low flow rate 0f 0.13 g.p.m. (500 mL/min) ona
2-inch well typically results in a drawdown of 0.5 ft or less

FIELD MONITORING PARAMETERS

Weather Conditions: Air Tetilperature ®:_ | ﬂ 3 Wind Speed/Direction:
Samples Collected On chain of Custody No: ﬂs\k)' \ Analytical Laboratory:

Time/Elapsed time (minutes) |0 :60 | 3:00 |(:00 | 9:00 |I2.:0D | 15,00
Accum. Volume Purged (gal)
Drawdown (ft)
pH 7.2 (330 [F2%|7.35]7.34 [7.23
T 3.5 7.5 7.5V 1.4 |73\ |'T.A
Conductivity (mS/cm) 1.5‘* I-SL" l'q.q I.qa }.L}Q Lsr]_
e il + FEH-IO4.AHIQ.S F b |-119- 31 139.)
Dissolved Oxygen (mg/L) 1.0 [0.3¢ [0.2\ |09 [0.4% |01
i st A 044 |1.9% |635 (393 (1490 | A4
Odor
Appesrance and/or Color

SAMPLING DATA
Time:  Start: 151 + Finish: 15: 30 [ Pamp Rate (gpm):__
Sample Collection Depth (ft. from TOC): |

A5 V1TV .

___ Other: 6ﬂQhﬁh 3

Other Notes:

\\Nth-la\dat=\shered\0 Working D: \73-160017_Holland BPW CCR Closure\D4 admin\From Northville Working Drive\73-160017_Holland BPW\Groundwater sampling LOG - MW-1.docx




Low-Flow Test Report:

Test Date / Time: 12/18/2019 3:15:07 PM

Project: 73-160017 (3)
Operator Name: Keith, Phil, Abby

Location Name: MW-1

Well Diameter: 2 in

Screen Length: 5 ft
Top of Screen: 11.88 ft
Total Depth: 16.88 ft

Initial Depth to Water: 6.05 ft

Test Notes:

Low-Flow Readings:

Pump Type: Peristaltic
Tubing Type: PE
Pump Intake From TOC: 11 ft
Estimated Total Volume Pumped:
6375 ml |
Flow Cell Volume: 130 ml
Final Flow Rate: 425 ml/min
Final Draw Down: 6.2 ft ‘

Instrument Used: Aqua TROLL 600
Serial Number: 518546

Date Time Elapsed Time pH l Temperature ' CoSnF::J(i::ity Conczli\)fr)ation Turbidity ORP ‘ De_V\Fl);?eIo Flow
[ +-0.1 +-0.2 ;—_3_% +/- 0.3 +/- 10 % +- 10_ B +/_- 0.5 &

12/1212\;9 00:00 7.36 pH 7.68°C : 1.57 mS/em 1.80 mg/L 0.49 NTl_J_ _-77.7_mV 6.05 ft 425.00 ml/min |

12112/?“;9 ' 03:00 7.30 pH 7.52°C = 1.54 mS/cm 0.26 mg/L 1.77 NTU -104.9 mV 6.05 ft :25&) ﬁn_

12/:12?/?:(:\;9 | 06:00 7.27 pH 7.51°C 144 mSfcm | 021 mgf " 6.35 NTU -112.5 mV 6.05 ft 425.00 ml/min

12/123/|23?\19 09:00 7.25 pH 7.29°C 1.42 mS/cm 0.19 mg/L 7.73 NTU -116.4 mv 6.05 ft 425.00 ml/min |
I 12”;;/?;?\,1'_9 1 12:00 7.24 pH 7.31°C 1.40 mS/cm 0.17 mg/L 9.40 NTU -119.3 mV 6.05 ft 425.00 mi/min

1?;?)/?3?\;9 15:00 7.23 pH 7.39 "_C 1.37 mS/cm 0.16 mg/L 6.94 NTU -122.1 mV 6.05 ft 425.00 ml;r;’lil'_'l I
Samples

Sample ID: Description: T g

Created using VuSitu from In-Situ, Inc.
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GROUNDWATER SAMPLE COLLECTION LOG

GENERAL INFORMATION
Project Name: Holland BPW — James DeYoung PP Date: |0/ 1% 14 ‘ ]
Project#:____73-160017 Fild Persomnel: YW\ Yerook , Adsic el hn
Site Location: __Holland, MI Well Const.: schaopvc  Kebn gﬂlyw
Well ID: MW-2 Casing Diameter: 207
Sample ID (if different than Well ID): Screened Interval (fi. from TOC): 8.0°-13.0 (14.0°-19.0°)
Top of Casing (ft.): 58549
PURGING DATA
Time: b mir,  Start: [ OO Finish: (006
Casing Diameter (in) | Casing Vol. (Gal/Ft.) | 3 Casing Vol. (Gal./Ft.)
2

Purging Volume 1 0.04 0.12
Total Well Depth (. from TOC) ﬂ (a A 2, 1.5 0.10 0.30
Depth to Water (ft. from TOC) = 3.\_‘0 2 C 016 0.48
Height of Waterin Well @) = » 33 3 0.36 1.08
One Well Volume (gallons) = 3, o\ 4 0.63 ‘ 1.89
Gallons Purged: .04 B Purging and Sampling Device: ey mtalicC.
Well Volumes Purged: (O '6'3-‘1 _ Purging Rate (gp.m) O .\\ o U“Q‘S _W'_l’] "1:*\)
Was Well Purged Dry? Yes~ Note: Average low flow rate of 0.13 g.p.m. (500 mlL/min)ona

2-inch well typically results in a drawdown of 0.5 fi or less

FIELD MONITORING PARAMETERS

Time/Elapsed time (minutes)  |:00 [2.00 |L:0D

Accum. Volume Purged (gal)

Drawdown (f) |

pH 7.35[F.3% 7.4

Temperature (C) G _qq. ‘TI..\\ G AL

Conductivity (mS/cm) 2.56! 2.8% 2-98

A -63.0 |-80.\ F93.5

Dimdvedomum ) |9 (0.9 [0.14

Turbidity (NTU) 2.0 (A [ud

Odor

Appearance and/or Color

SAMPLING DATA -

Time: Start: | .00 Finish: | [, ' O G | Pump Rate (g.p.m.):__D_,_LlQ}_LiLl 25 mL/mh.\A)

Sample Collection Depth (ft. from TOC): _

Weather Conditions: Air Temperature (F):__|§ © Wind Speed/Direction: | £j)' PR omer,_Showin

Samples Collected On chain of Custody No: M\I\) - S Analytical Laboratory: M
Other Notes:

\\Mth~la\data\shared\0 Working Documents\?3-160017_Halland BPW CCR Closure\04 admin\From Northville Working Drive\73-160017_Holland BPW\Groundwatar sampiing LOG - MW-2 docx



Low-Flow Test Report:

Test Date / Time: 12/18/2019 4:00:18 PM

Project: 73-160017 (4)
Operator Name: Keith, Phil, Abby

Location Name: MW-2
Well Diameter: 2 in
Casing Type: PVC
Screen Length: 5 ft
Top of Screen: 11.13 ft
Total Depth: 16.13 ft
Initial Depth to Water: 3.4 ft

Pump Type: Peristaltic

Tubing Type: PE

Pump Intake From TOC: 13.63 ft
Estimated Total Volume Pumped:
2550 ml
Flow Cell Volume: 130 ml
Final Flow Rate: 425 ml/min
Final Draw Down: 3.5 ft

Test Notes:

Weather Conditions:
Snowing, 18°F

Low-Flow Readings:

Instrument Used: Aqua TROLL 600
Serial Number: 518546

[ specific RDO Depth T
| Date Time Elapsed Time | pH Temperature pem, - : Turbidity ORP e Flow
_ Conductivity | Concentration Water
‘ -' +-0.1 +-0.2 +-3% +-03 +-10% +-10 +-0.5
| 121182019 L | o l
4:00 PM 00:00 7.25pH 6.97°C 2.56 mS/cm 0.29 mg/L 3.00 NTU -67.0 mvV 3.40ft 425.00 ml/min |
: | !
12/18/2019
4:03 PM 03:00 7.24 pH 7.11°C 2.57 mS/icm 0.21 mg/L 214 NTU -80.1 mV 3.40 ft ‘ 425.00 mi/min
1211812019 | X e
Y ‘ 06:00 | 7.24pH 6.96 °C 2.58 mS/cm 0.19 mg/L 1.44 NTU -87.5 mV 3.40ft ‘ 425,00 mi/min
L Pl Ui [ | = == — 1 _—
Samples
[ Sample ID: Description:

Created using VuSitu from In-Situ, Inc.




GROUNDWATER SAMPLE COLLECTION LOG

GENERAL INFORMATION
Project Name: Holland BPW — James DeYoung PP ~ Date: Ic}j | 5'; ) -
Project#:_ 73-160017 Field Personnel: QIL\\ ng gg‘\'; Aﬁg‘,g _ S ae Sdf\ )
Site Location: Holland, M1 Well Const.: Sch 40 PVC KM“\ F-Nnu\uuf il
WellID:_ MW-3 Casing Diameter: 20 L
Sample ID (if different than Well ID): Screened Interval (ft. from TOC); 10.0°-15.0- bes (13.0°-18.0°)
Top of Casing (ft.): 585.30
o PURGING DATA
Time: (X 7 i Start: | 4 Finish: | Z'0
i Casing Diameter (in) | Casing Vol. (Gal/Ft.) | 3 Casing Vol. (GalL/Ft.)
Purging Volume 1 0.04 0.12
Total Well Depth (ft. from TOC) = '% P 3’;\ 15 _ 0.10 - 0.30
Depthto Water (. romTOC)= 2 ¢ 5 2 048
Height of Waterin Well () = | Y -?D 3 0.36 1.08
One Well Volume (gallons) = Q. '2)5 4 0.63 N - 1.89
Gallons Purged: 3, D Purging and Sampling Device: Yex\ Stalty
Well Volumes Purged: _ | .9 ) Purging Rate (zp.m) (). \\oh CL\B}@NQ
Was Well Purged Dry? ~ Yes ~ Note: Average low flow rate of 0.13 g.p.m. (500 mL/min) on a
2-inch well typically results in a drawdown of 0.5 fi or less

FIELD MONITORING PARAMETERS

Time/Elapsed time (inutes)  |():00 [ 3:00 [6:00 [4:00 [12:00 [\&:00 [18:60 [a1:00 [24:00 |dF0p
Accum. Volume Purged (gal)

Drawdown (ft)

eH 631635 163 16 |63 1635 |G (636 |63 |67
Tempersre © 42543 |44 [47) 945490 (4 F1 (445 4.6 (975
Conductivity (mSem) 2.94 1268 2.6t 2.6812H0(2.63210 |2 |JH |2H
ORP (mY) F40.5 [-43.\ [F444|-H7.0[-44.0[-81.3 [-G29|~54. 9 55.6 [-5LM
Dissolved Oxygen (mg/L) 0.3 oY (0.2 | 044 (018 |65 [0 0.5 [0S |05
T 0o 390.51] 20438 12259 12). 13| [0%40| §3-5F| 8.7 | (2.4 S6.48 [53-78
Appearance and/or Color

i SAMPLING DATA

Time: Start: J[5-59  Finish: | #.001 [Pump Rate (g.p.m.):_ (D \| I ]J NS ml /Jnn}y\‘)

Sample Collection Depth (ft. from TOC): " .
. = TE#ph |
Weather Conditions; Air Temperature (F): ! ﬁ Wind Speed/Direction:_j\Ms) Other: . )/ IOW n 3

Samples Collected On chain of Custody No: MN - ’5 Anglytical Laboratory: AL ‘Q E N\ ‘[ { Qﬂg!ﬂ]&/‘

Other Notes:

\\Nth-la\data\shared\0 Working D \73-160017_Holland BPW CCR Closure\04 sdmin\From Northville Working Driva\72-160017_Holland BPW\Groundwater sampling LOG - MW-3.docx




Low-Flow Test Report:

Test Date / Time: 12/18/2019 4:32:45 PM
Project: 73-160017 (5)

Operator Name: Keith, Phil, Abby

Test Notes:

Location Name: MW-3
Initial Depth to Water: 3.52 ft

Low-Flow Readings:

Pump Type: Peristaltic

Tubing Type: PE

Instrument Used: Aqua TROLL 600

Pump Intake From TOC: 13.63 ft

Estimated Total Volume Pumped:
11475 mi
Flow Cell Volume: 130 mi

| Final Flow Rate: 425 ml/min

Final Draw Down: 3.65 ft

Serial Number: 518546

Date Time | Elapsed Time H R bae e RO Turbidit ORP Depthio Flow
P | P R Conductivity Concent_ration y Water
+-0.1 +-0.2 +-3% +-0.3 +-10 % +-10 +-0.5
12’_;2’ i ?\;9 00:00 6.72 pH 9.25°C 254mS/em | 031mgl | 380.51NTU -40.5 mV 3.52 ft 425.00 mlimin
12/18/2019 | '
4:35 PM I 03:00 6.75 pH 9.39°C 2.63 mS/cm 0.24 mg/L 204.38 NTU -43.1 mvV 3.52 ft 425.00 ml/min
: (ST 1| St |
12/18/2019
P 06:00 6.74 pH 9.47 °C 267mSlem | 021mg/l | 12859 NTU -44.9 mV 3.52 ft 425.00 mlfmin
| 12/18/201 [T ' 2
' 4.4:3 PM9 09:00 6.74 pH 9.71 °C 268mSlem | 0.19mg/l | 131A7NTU | -47.0mV 3.52 ft 425.00 ml/min
12/18/201 ' ]
4.42 Pc')wg 12:00 6.74 pH 9.95 °C 270mS/em | 0.48mg/L | 107.40 NTU -49.0 mV 3.52 ft 425.00 milfmin
121182019 = i R >
PRESEs 15:00 6.75 pH 9.96 °C 269 mSfem | 0.15 mgiL 83.57 NTU 512 mV 3.52 ft 425.00 mifmin
12/18/2019 ' i
450 PM 1800 | 676pH 9.71°C 270mS/em | 0.14 mgiL 68.79 NTU -52.9 mV 3.52 ft 425.00 mifmin
12/18/2019 | s
Aasr 21:00 676pH | 995°C 272mS/lcm | 0.15mg/L 62.24 NTU -54.2 mV 3.62 ft 425.00 mifmin
o | — |
12/18/2019
56 PM 24:00 6.76 pH 9.89°C 271mSfem | 0.15 mgiL 56.48 NTU -55.6 mV 3.52 ft 425.00 mlfmin ‘
1211812 ¥ ' | ]
i_:; P?\;g . 2700 6.76 pH 9.75 °C 27imSlem | 0.15mglL 5378NTU | -564mV 3.52 ft 425,00 ml/min
cAE A s [ "y 317 |
Samples
Description: ‘

Sample ID:

Created using VuSitu from [n-Situ, Inc.
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