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1.3

Introduction

AECOM Technical Services of Michigan, Inc. (AECOM) was contracted by the
Marquette Board of Light and Power (MBLP) to complete activities related to
groundwater monitoring of the coal ash Holding Ponds at the Shiras Steam Plant, in
Marquette, Michigan in accordance with 40 Code of Federal Regulations (CFR) Part
257, titled Disposal of Coal Combustion Residuals from Electric Utilities (CCR rule)
published April 17, 2015. This report serves to report the groundwater monitoring and
corrective action activities conducted in 2017.

Regulatory Background

The CCR rule established standards for the disposal of CCR in landfills and surface
impoundments (CCR units). In particular, the rule set forth groundwater monitoring and
corrective action requirements, including the requirement for an “annual groundwater
monitoring and corrective action report” (annual report), with the first annual report due by
January 31, 2018. The annual report is intended to document the status of the
groundwater monitoring and corrective action program for each CCR unit, summarize key
actions completed in the previous year, and project key activities for the upcoming year.

Facility Location and Operational History

The MBLP Shiras Steam Plant is located at East Hampton Street, in Marquette, Michigan
along the shoreline of Lake Superior, as shown in Figures 1 and 2. The plant began
operation in 1967 with the construction and operation of Unit 1. Unit 2 came on line in
1972 and Unit 3 in 1983.

The Shiras Steam Plant generating station has one CCR surface impoundment identified
herein as the Holding Pond. The Holding Pond is located north of the generating station.
The location of the Holding Pond is shown on Figure 1.

The MBLP Shiras Steam Plant includes three coal-fired power-generating units:

. Unit 1 — 10 megawatts (out-of-service with no plans to re-commission)
. Unit 2 — 21 megawatts (currently off-line)
. Unit 3 — 44 megawatts (currently operating)

CCR Unit Description

As shown in Appendix E, the Holding Pond is composed of 5 cells which are enclosed
by steel sheet pile walls. It has been expanded and modified a number of times since
initial construction. The south and west boundaries of the Holding Pond are formed by
the shoreline of Lake Superior. The east and north boundaries of the Holding Pond are
formed by sheet pile walls which were constructed in 1981. Because of the poor
condition of the original north wall, an additional wall was constructed to replace it in
2013. The new wall was placed inside of the original existing north wall, which remains
but no longer provides containment. The walls for the inner cells 1, 2, and 3 were
constructed in 1990. There are also some abandoned sheet pile walls in place from
previous configurations. The last change to the pond configuration was the addition of
the north sheet pile wall in 2013 mentioned above.

The Holding Pond is operated as a zero-discharge facility during normal conditions and
does not discharge water. All water discharged to the Holding Pond via sluicing or
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precipitation is held within the ponds, pumped to a 300,000 gallon equalization/reuse
storage tank, and/or recirculated to the plant. Low, medium, and high service water
pumps recycle the reclaimed water for plant use. The normal operating level of the
Holding Pond varies, but is approximately at elevation 606.0 feet International Great
Lakes Datum of 1985 (IGLD85). All elevations are given according to IGLD85, unless
noted otherwise. During emergency situations, an outfall weir at elevation 606.6 feet
and an emergency overflow weir at elevation 607.4 feet, which are regulated via a
NPDES permitted outfall (#004A), discharge water from the Holding Pond through the
east wall directly into Lake Superior. However, discharge from the pond has been
reserved for emergency situations and there have been only three to five discharges in
the last fifteen years. The north and east perimeter sheet pile walls have a top elevation
of 609.00 feet. The ordinary high water surface elevation of Lake Superior is 603.1 feet
and is evaluated by the United States Army Corps of Engineers Detroit District.

Physical Setting and Geology

The site is located in the Peshekee Highlands section of the Superior Uplands
physiographic province (MGS, 2013). The regional landscapes are dominated by
bedrock-controlled ground surfaces that may have been modified by glacial scour and
deposition. Bedrock in this region consists of chloritic slate and schist of the lower
member of the Precambrian age Mona Schist (Gair and Thaden, 1968; TPT, 1994). The
depth to bedrock in the vicinity of the site is variable and can be seen as outcrops in the
area. In other areas, depth to bedrock is estimated to be 100 to 150 feet below ground
surface (bgs). The surficial soils generally consist of sand with some finer silt lenses.
Based on regional geology, there appears to be a deeper confined aquifer beneath the
fine silty layer. Locally, this layer appears to be located approximately 40 feet bgs.

Boring logs from a Limited Site Investigation conducted at a location approximately
1,000 feet north from the CCR impoundment, indicate silty clay/clayey silt layers present
at approximately 8 - 12 feet and 18 - 20 feet bgs (Mannik Smith, 2013). A cross section
diagram for Swanson Tire site, approximately 860 feet west of the Shiras site, shows
groundwater present from 9.0 to 9.5-feet bgs in the area, and flowing eastward towards
Lake Superior and/or Orianna Brook, which discharges to Lake Superior adjacent to the
north side of the Shiras CCR impoundment (Tri-Media, 2000).
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Groundwater Monitoring and Corrective
Action Process Overview

2.0 Groundwater Monitoring and Corrective Action Process
Overview

The groundwater monitoring and corrective action process is established in Parts 257.90
through 257.98 of the CCR rule. The process includes a phased approach to
groundwater monitoring, leading (if applicable) to the establishment of groundwater
protection standards (GWPSs) for each CCR unit. Groundwater monitoring is performed
using a network of monitoring wells (groundwater monitoring system) that includes both
wells to monitor background water quality (not impacted by the CCR unit) and wells
placed at the downgradient boundary of the CCR unit. The first phase of groundwater
monitoring is the Detection Monitoring phase, which focuses on a set of constituents
(listed in Appendix Il of the CCR rule) that are the more mobile components of CCR and
represent indicators of possible impacts from CCR in groundwater. If statistically
significant increases (SSls) of any of the Appendix Il constituents relative to background
conditions are detected in the downgradient waste boundary wells, and cannot be
demonstrated to be associated with a source other than the CCR unit, then groundwater
monitoring moves into the second phase, Assessment Monitoring.

The second phase of groundwater monitoring focuses on the constituents listed in
Appendix IV of the CCR rule. The Appendix IV constituents generally are less mobile
and occur at lower concentrations in groundwater than the Appendix Il constituents.
Concentrations of Appendix IV constituents in downgradient wells are compared to
GWPSs. The GWPSs, established for Appendix IV constituents only, are the higher of
either the federal Safe Drinking Water Act (SDWA) maximum contaminant level (MCL)
or the background concentration for each constituent.

If exceedances of the GWPSs are determined to be occurring in the downgradient
boundary wells at statistically significant levels, and no alternative sources for the
exceedances can be demonstrated, then both additional groundwater characterization
and Assessment of Corrective Actions are initiated. Following Assessment of Corrective
Measures, a remedy (or set of remedial activities) is selected and implemented as the
groundwater Corrective Action Program for the CCR unit. According to the CCR rule,
groundwater corrective action will continue until compliance with the GWPSs has been
attained in all impacted wells, and sustained for a period of 3 consecutive years.

The process described above relies on appropriate sampling locations (wells), baseline
data, and statistical methods to establish local background concentrations of the
constituents in both Appendices Ill and IV, and to compare the concentrations in
downgradient wells to background and/or maximum contaminant levels (MCLs).
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Groundwater Activities in 2017

3.0

3.1

Groundwater Activities in 2017

For each existing CCR unit that continued to receive CCR after October 2015, the rule
requires that the following be performed prior to October 17, 2017, in order to support
the process:

e Install and certify a groundwater monitoring system (GWMS) that is compliant
with the rule, in the uppermost aquifer (and lower aquifers that are hydraulically
interconnected to the uppermost aquifer) that underlies the unit.

o Develop a groundwater sampling and analysis program, including selection of
statistical procedures.

e Collect and analyze a minimum of eight rounds of independent samples from the
background and downgradient wells in the groundwater monitoring system.

e Begin evaluating the data to support Detection Monitoring for the Appendix Il
constituents.

The activities listed above were completed in calendar year 2017 and are described
below.

Monitoring Well Installation, Development, and Testing

Five monitoring wells were installed in the vicinity of the Shiras Steam Plant Holding
Pond as shown on Figure 2. Monitoring wells MW-1, MW-2, and MW-3 were installed
hydraulically downgradient of the Holding Ponds. Monitoring wells MW-4 and MW-5
were installed hydraulically upgradient of the Holding Pond.

Monitoring wells were installed by Colman Engineering, with observation by AECOM
personnel. Monitoring wells were advanced using a Geoprobe™ 7822DT equipped with
4.25 inch Hollow Stem Augers (HSA). Downgradient wells MW-1, MW-2, and MW-3
were installed from a platform barge within the lake. Soil samples were collected with a
macrocore sampler. Recovered soils were logged for lithology and moisture content.
Boring logs were completed during drilling to characterize the subsurface lithology and to
identify the uppermost aquifer. Monitoring well construction details are summarized in
Table 1. Borehole lithology is summarized in Table 2. Complete boring logs and
monitoring well construction details are provided in Appendix A.

Following installation, monitoring wells were developed using disposable polyethylene
bailers to remove sand and sediment from the sand pack to facilitate the entry of
representative groundwater to the screened interval.

Slug testing was performed following monitoring well development to determine the
hydraulic conductivity of the aquifer. Slug tests were performed on MW-2 and MW-5 to
assess the hydraulic characteristics of the uppermost aquifer.

Testing began with the measurement of the static water level and total depth. A known
volume of water was removed and after the last bailer of water removed, a pressure
transducer was lowered in the well to record the depth to water until the water level had
recovered to approximately 90 percent of the initial head change.

Data from the slug tests performed at the site were processed and analyzed using
AQTESOLYV (Version 4.5), an aquifer test analysis software package that performs the
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analyses (HydroSOLVE 2007). Further details of slug testing procedures and findings
are presented in Appendix D.

The calculated hydraulic values at MW-2 and MW-5 range from 1.7x10™ cm/sec to
3.0x10° cm/sec, with a Geometric mean of 1.1x10™* cm/sec. The calculated hydraulic
conductivity values are within range of the cited literature values consulted during the
slug testing data analysis and are considered representative of the uppermost aquifer
beneath the site.

Groundwater Monitoring Activities

Groundwater monitoring events for the reporting period include groundwater level
measurements and eight baseline sampling events, beginning with the first event in July
2017 and concluding with the eighth event on October 5, 2017. Each Baseline
Monitoring event was conducted in general accordance with procedures established the
USEPA technical guidance document for low flow sampling (USEPA, 1996). Equipment
calibration, monitoring well water level measurement, monitoring well purging and
sampling, sample custody, sample shipping, laboratory analysis and documentation
requirements are summarized in section 5.0 below.

Upon review of field sampling data, it was discovered the pH values for the 4™ sampling
event (August 29, 2017) were lower than all other sampling events for all monitoring
wells. Further investigation indicated that a YSI DSS Pro was used for all sampling
events except the August 29, 2017 sampling event. A rental YSI 556 was used during
the August 29, 2017 sampling event which yielded lower than normal pH measurements.
As a result, the field pH measurements for the August 29, 2017 sampling have been
removed from the data set for statistical evaluation.
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4.0

Monitoring System Evaluation

Monitoring wells for the CCR monitoring program were installed in the July. All
monitoring system components were observed to be functional and in excellent condition
at the conclusion of Baseline Monitoring events in October of 2017.

Groundwater flow conditions in the alluvial aquifer underlying the Holding Pond during
the reporting period were measured and are represented by the potentiometric surface
and groundwater flow directions indicated on Figures 3 through 10. As shown on these
maps, groundwater flow is to the northeast with groundwater elevations ranging from
approx. 609 feet, IGLD85 on the upgradient (southwest) side to approximately 606 feet,
IGLD85 on the downgradient (northeast) side of the Holding Pond. These conditions are
consistent with those anticipated for long-term monitoring of the CCR unit and with the
assignment of background and downgradient monitoring locations noted in Section 3.1
above.

Measured groundwater elevations in the downgradient monitoring wells (MW-1, MW-2,
and MW-3) are approximately 2 to 3 feet above the nominal surface elevation of Lake
Superior. The artesian conditions of these water levels indicate the downgradient
monitoring wells are properly installed in the uppermost aquifer, and that the uppermost
aquifer is confined and is not hydraulically connected to Lake Superior in the area of the
Holding Pond.

In downgradient monitoring wells, the boring logs indicate silty clay to clayey silt layers
from approximately 5 feet below top of lake sediment to approximately 15 feet below top
of lake sediment that serves as a confining layer.

The network includes the minimum required 3 downgradient monitoring wells because of
the small size of the CCR unit. The downgradient perimeter of the unit is 185 feet in
length so the maximum distance between downgradient wells is approximately 13 feet at
MW-1 to 17 feet at MW-3. This separation will provide adequate coverage to monitor all
potential pathways from the unit to the downgradient aquifer.

Based on the conditions identified in this section, the monitoring well network, as
installed, meets the requirement for a groundwater monitoring system in the CCR rule 40
CFR Part 257.91.
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5.0

Groundwater Sampling and Analysis

The following section summarizes the sampling and analysis tasks completed in support
of the CCR rule in 2017.

Following the installation, development, and testing of the monitoring wells, groundwater
sampling activities commenced on July 19, 2017. All 5 monitoring wells were sampled
for the Detection Monitoring Program (Appendix Ill, CCR Rule) parameters (Boron,
Calcium, Chloride, Fluoride, pH, Sulfate and Total Dissolved Solids) and the
Assessment Monitoring Program (Appendix IV, CCR Rule) Parameters (Antimony,
Arsenic, Barium, Beryllium, Cadmium, Chromium, Cobalt, Fluoride, Lead, Lithium,
Mercury, Molybdenum, Selenium, Thallium, Radium 226 and 228 combined). A total of
eight independent samples were collected from each well by October 5, 2017. The
analytical data was used to determine background groundwater concentrations in
accordance with Part 257.93 of the CCR Rule.

The wells were sampled using methodology outlined in the USEPA technical guidance
document for low flow sampling (USEPA, 1996). The upgradient wells were opened to
allow for equilibration and a water level tape was used to collect depth to water
measurements to the nearest tenth of a foot prior to well purging. These readings were
recorded on low-flow sampling forms.

A peristaltic pump was used at all wells for purging and sampling. New polyethylene
and silicone tubing was used at each sampling location. Wells were purged at a low-
flow rate (100-300mL/min). Purge water was collected into 5-gallon buckets and
transferred to 55-gallon steel drums for later disposal by MBLP. A YSI® DSS Pro or a
YSI® 556 with in-line flow-through cell was used to measure field parameters including
pH, temperature, specific conductivity, oxidation reduction potential (ORP), dissolved
oxygen (DO), and turbidity. Readings were recorded on low-flow sampling forms.

Once the groundwater quality parameters had stabilized for at least 3 consecutive
readings, groundwater samples were collected. The tubing was disconnected from the
flow through cell and the samples collected directly from the sample tubing into pre-
preserved laboratory containers. Bottles were labeled with the site name, sample
identification, analysis type, preservation method, and date and time of collection before
being placed immediately into a cooler of ice.

Groundwater samples were transferred, under chain of custody procedures, to Trace
Analytical Laboratories, a State of Michigan certified laboratory for analysis of Appendix
Il and Appendix IV constituents. The analytical results are detailed in the analytical
laboratory reports, presented in Appendix B, and include the analytical methods and
data validation reports. Table 3 summarizes the analytical results for the eight sampling
events.
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6.0

Statistical Analysis

Statistical analyses were completed following EPA CCR rule and EPA (2009) and ASTM
D6312-17 groundwater statistics guidance and are presented in Appendix C.

DUMPStat, a statistical analysis program which meets these requirements, was used to
analyze background and downgradient groundwater results.

Parametric and nonparametric prediction limits were selected in comparing
downgradient groundwater concentrations to upgradient background. Of the Appendix
IIl parameters, only field pH in monitoring wells MW-2 and MW-3 were found to have a
statistically significant increase (SSI) above background field pH. Field pH does not
display statistically significant increasing trends in MW-2 and MW-3; the difference
between background field pH and downgradient may be naturally occurring. The results
are not impacted by the removal of the August 29, 2017 pH measurements from the data
set.

Few statistically significant trends were noted in the background data collected. A
statistically significant increasing trend is noted for upgradient background monitoring
well MW-4 for chloride. A statistically significant decreasing trend is noted for
downgradient monitoring well MW-3 for sulfate.
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Anticipated Future Activities

7.0 Anticipated Future Activities

Based on the analytical results and statistical analysis of the eight Baseline Monitoring
events, the following actions are anticipated:

Due to the SSI for pH in downgradient monitoring wells MW-2 and MW-3, MBLP
will initiate an Assessment Monitoring Program for the Holding Ponds at the
Shiras Steam Plant as per the CCR rule, 40 CFR Part 257.95 or conduct an
alternate source demonstration (ASD) for the elevated pH values, as per 40 CFR
Part 257.94(e)(2).

Assessment Monitoring and/or ASD must be conducted within 90 days.
MBLP shall, no later than January 31, 2019, and annually thereafter, must

prepare and annual groundwater monitoring and corrective action report for the
preceding year.
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COAL COMBUSTION RESIDUALS RULE
STATISTICAL METHODS CERTIFICATION

MARQUETTE BOARD OF LIGHT AND POWER (MBLP)

HOLDING POND
SHIRAS STEAM PLANT
MARQUETTE, MICHIGAN

Certification Statement 40 CFR § 257.93(f)(6) — Statistical Approach for the Evaluation of Groundwater
Monitoring Data for the CCR Management Area

CCR Unit: MBLP: Shiras Steam Plant; Holding Pond

|, lvan Martysz, being a Registered Professional Engineer in good standing in the State of Michigan do
hereby certify, to the best of my knowledge, information, and belief that the information contained in
this certification is prepared in accordance with the accepted practice of engineering. | certify, for the
above-referenced CCR Unit, that the statistical approach selected for the groundwater monitoring
system, as described in this document, is approgriate for evaluating the groundwater monitoring data
for the CCR management area. The statistical method(s) selected to evaluate the groundwater
monitoring data for the CCR Unit is described below.

lvan Martysz, P.E.

Printed Name

] z0l>0l8

Date
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Regulatory Guidance

Regulatory guidance provided in 40 CFR §257.90 specifies that a CCR groundwater monitoring program
must include selection of the statistical procedures to be used for evaluating groundwater quality data
as required by 40 CFR §257.93. Groundwater quality monitoring data has been collected under the
detection monitoring program for the Holding Pond {single unit CCR site) including analysis of eight
independent groundwater samples from each background and downgradient well as required by 40 CFR
§257.94(b).

40 CFR §257.93(f) outlines the statistical methods available to evaluate groundwater monitoring data.
The statistical test{s) chosen will be conducted separately for each constituent in each monitoring well
and will be appropriate for the constituent data and the data set distribution.

In accordance with 40 CFR §257.93(f)(6), a qualified professional engineer must certify that the selected
statistical method is appropriate for evaluating the groundwater monitoring data for the CCR unit.

Statistical Analysis Approach

When conducting statistical evaluations of groundwater data sets, it is most prudent to use a suite of
statistical methods that are dependent on the character of the data and their distributions. For the
groundwater data collected from the groundwater monitoring system at the Holding Pond, the
statistical analyses will be based on an interwell approach for the purpose of determining if a CCR unit(s)
has caused a statistically significant increase. The single unit groundwater monitoring system contains
two upgradient and three downgradient wells that are installed in the uppermost aquifer; therefore, an
interwell approach is considered appropriate. The statistical algorithms used for the interwell approach
were chosen based on the groundwater constituent data and their distributions as well as consideration
of natural seasonally- or spatially-varying groundwater constituent concentrations.

Eight rounds of baseline groundwater monitoring data were collected and analyzed for the 40 CFR § 257
Appendices Il and IV constituents.

A preliminary, exploratory statistical analysis was performed on the eight rounds of baseline data to
initially assess the constituent data to determine the most appropriate statistical approach(es) for the
data. The data was examined for outliers and the percentage of non-detect values to verify that the data
collected are suitable for statistical analysis. The data was also examined using goodness-of-fit tests to
determine the most appropriate statistical distribution, time series plots, and areal maps to determine if
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seasonal or spatial variations in constituent concentrations are present. Based on this preliminary
evaluation of the data, the final statistical approach selected is deemed appropriate for evaluating
groundwater in accordance with the CCR rule,

The statistical approach for each detection monitoring event is summarized in Figure 1 below. All
potentially applicable statistical methods are described in the following paragraphs in the event that any
changes in data distributions or non-detect percentages occur as the dataset increases with future
sampling events

For Each Constituent {and Aquifer] in For Each Constituent at each Downgradient
Background Data Set Monitoring Point
Calculate Mean, Standard Determing Normality and
Deviation Detection Frequency

-
Double-Quantification
Rule
.

Not an 55!

Detection
Frequency

h-]
£ <50% detected ' h C trati
@ R Non-Parametric o!u:en e
3 i Higher than
: rediction Limi Background?
3 Not Narmal . ~

' N

Parametric Prediction | |
Lognormal L Limit 551 if original samgle and
v verification sample >
background

Figure 1. Flow chart for Detection Monitoring statisticol evaluation {from EPRI, 2015).

Shapiro-Wilk W Test for Normal and Lognormal Distribution

The type of data distribution is required to be determined in order to select an appropriate statistical

method [per CCR Rule 40 CFR 257.93(g)(1)). The Shapiro-Wilk W test is a goodness-of-fit test (two-sided

and parametric) on whether the data have been drawn from an underlying normal distribution (Gilbert,

1987). The null hypothesis H, is that the population has a narmal distribution. The alternative hypothesis

H, is that the population does not have a normal distribution. A goodness-of-fit test for lognormal

distributions is performed by first taking the natural logarithm of all the data values and then applying
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the W test on the transformed data. The Shapiro-Wilk W test is valid for sample sizes less than or equal
to 50 values. For data sets larger than 50, the Shapiro-Francia test is used (Gibbons, 1994).

Parametric Prediction Intervals for Future Compliance Values

The prediction interval method is one of the statistical methods cited in the CCR Rule [40 CFR
257.93(f){3)). Both parametric and non-parametric versions of this statistical test are available (as
explained in the Unified Guidance USEPA, 2009), which is cited in the discussion section of the CCR Rule
[p. 21401 K(3) and other places]. The parametric prediction interval method calculates upper and lower
values, based on background data, against which future values from compliance locations will be
compared (USEPA, 1989). This method calculates a parametric prediction interval from all pooled
background data for a specified base period from one or more locations. The data are then used to
compute a prediction interval for an initial period. The parameter value for each of the compliance
location intervals is then compared to the upper bound of the prediction interval. A statistically
significant exceedance time period is indicated when the value of an individual measurement for a
compliance location exceeds the upper bound of the prediction interval, or the lower bound for pH.

The data or transformed data should be normally distributed. A minimum of four observations per
period are recommended for the compliance location data. A minimum of a one year base period of
background observations is recommended for construction of the prediction interval. The data should
be free of outliers.

Non-Parametric Prediction Interval for Future Compliance Values

The prediction interval method is one of the statistical methods cited in the CCR Rule [40 CFR
257.93(f)(3)]. The non-parametric prediction interval calculates the prediction interval using pooled
background data over a specified base period. The background data are pooled from one or more
locations. The pooled background data are ranked and the minimum value is identified as the one-
sided, lower prediction limit for pH only, P, and an appropriate value is identified as the one-sided,
upper prediction limit, P,, depending on the number of background samples (as described in Section
18.3.1 USEPA, 200%). Lower and upper, non-parametric, one-sided confidence limits are computed for
the compliance locations. No assumption is made concerning the underlying distribution of the data.
However, the assumption is made that the unknown distribution in the background and compliance
data is continuous and is the same in both background and compliance datasets in the absence of
contamination.

At least four background values and at least one compliance location are needed for this analysis.
However, there need not be any actual data in the selected compliance locations if the user only wishes

to determine the prediction intervals. If an individual measurement from a compliance location exceeds
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the upper limit, then a statistically significant exceedance is declared. Normally, only an exceedance of
the upper limit is of concern, except for pH. A general discussion of estimating non-parametric
prediction limits and alternative verification procedures is given in Gibbons (1994) and in Section 18.3.1
(USEPA, 2009).

Non-Parametric Prediction Interval for Future Compliance Median

The non-parametric prediction interval method is one of the statistical methods cited in the CCR Rule
[40 CFR 257.93(f){3)]. The USEPA (2009} describes in Section 18.3.1 of the Unified Guidance the various
strategies available for setting the upper prediction limit when the background data are non-
parametrically distributed and sufficient compliance data are available. In particular, the option of using
the median of three future compliance measurements to test against the upper prediction limit is
described on page 18-21. For that approach, the user is given the option of setting the upper prediction
limit to either the largest, the 2"-to-largest, or the 3"-to-largest background measurement. The
corresponding confidence limit for each of these choices is affected by the background sample size ny,.
The confidence level increases as ny, increases. In addition, for the same sample size ny,, the confidence
level decreases as one selects values smaller than the maximum when the prediction limit is chosen to
be the j"‘ largest background measurement. A complete statistical table is given on page D-31 of the
Unified Guidance {USEPA, 2008). Note that for the 95% confidence level, only 9 background data values
are needed when selecting the maximum background measurement as the upper prediction limit, as
compared to needing 24 background values when selecting the third-to-largest background
measurement for the upper prediction limit.

Non-parametric Poisson Prediction Interval

The non-parametric prediction interval method is one of the statistical methods cited in the CCR Rule
[40 CFR 257.93(f}(3)]. The Poisson prediction interval method calculates upper and lower, one-or two-
sided, non-parametric prediction limits, based on background data, against which future data from
compliance wells will be compared. The Poisson distribution in statistics is used to model rare events.
The Poisson model describes the behavior of a series of independent events that occur while taking a
large number of observations. For the purposes of this document, an event occurs when the chemical
concentration of a sample is above the level of detection. The probability of detection is low but it
remains constant from observation to observation.

One of the key distinctions between the Poisson model and other non-parametric models is that the
Poisson model utilizes the magnitude of the measured concentrations in its algorithm. Upon selecting a
scaling parameter, all sampled concentrations for a particular chemical at a lacation are then converted

into an equivalent number of chemical units or counts. The model then computes the average rate of
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occurrence of these counts for the chemical from a specified sample set. Finally, it predicts the lower
and upper limit for an interval that will contain all of the future measurements of this chemical at the
location.

The Poisson model can only be used if there is available at least one background measurement that is

detected. As discussed in the Unified Guidance (USEPA, 2009, pp. 6-11 and 6-37), the Double
Quantification Rule must be used when none of the background measurements are detected.

Double Quantification Rule

The Double Quantification Rule applies when all data from the background wells have no detected
values for a particular constituent. If, during a sampling event, that particular constituent is detected in
a downgradient well, a subsequent sample (resampling) would be collected from that well and analyzed.
If the downgradient concentration for that constituent in that given well is higher than the reporting
limit in both the original sample and in the verification resample, then a statistically significant increase
determination would be made.

Statistical Methods for Non-Detect Values Less than 15 Percent

Additional statistical analysis methods may be applicable to upgradient and downgradient wells when
non-detect values are less than 15 percent as described below,

Behrens-Fisher Student t-Analysis

The Student t-test is a one-sided, parametric test that compares the means from two data sets. If
confidence ranges for the means overlap, then the two means are not significantly different. This test
assumes normally-distributed data.

Satterthwaite’s t-test (Iman and Conover, 1983) is a modified form of the standard t-test that is
appropriate when the background and site distributions have unequal variances. Testing data sets with
unequal variances are called Behrens-Fisher problems. The Student t-test makes three key assumptions:
(1) that the two location data sets are independent; (2) not serially correlated; and (3) that both location
data sets have normal distributions (Guttman et al.,1971; Gilbert, 1987). If these assumptions are not
met, the Wilcoxon Rank-Sum test should be used for determining whether the means of two locations
are different {Loftis, et al., 1987).

Wilcoxon Rank-Sum Analysis

The Wilcoxon Rank-Sum test is a one-sided, non-parametric test that compares the means from two
data series. This method is an alternative statistical test method allowed under the CCR Rule [40 CFR

Page 6 of 7
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257.93(f){5)]. If confidence ranges for the means overlap, then the two means are not significantly
different. If multiple background locations are specified, they are pooled. The evaluation is conducted
for each compliance location/parameter combination, and determines whether the mean concentration
of the specified parameter at the compliance location is statistically higher than the mean concentration
of that parameter at the pooled background locations. The Wilcoxon Rank-Sum test assumes that: (1)
both data sets contain random values from their respective populations, and (2) in addition to
independence within each data set, there is mutual independence between the two sample sets. No
assumptions are made about data distribution. The null hypothesis is that the two location means are
equal, and the zlternative hypothesis is that the two location means are different.
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Certification Statement 40 CFR § 257.91(f) — Design and Construction of a Groundwater Monitoring
System for an Existing CCR Surface Impoundment.

CCR Unit: MBLP; Shiras Steam Plant; Holding Pond

I, lvan Martysz, being a Registered Professional Engineer in good standing in the State of Michigan, do
hereby certify, to the best of my knowledge, information, and belief that the information contained in
this certification is prepared in accordance with the accepted practice of engineering. | certify, for the
above-referenced CCR Unit, that the design and construction of the groundwater monitoring system as
included in the First Annual CCR Groundwater Monitoring and Corrective Action Report, dated January
30, 2018 meets the requirements of 40 CFR § 257.91.

lvan Martysz, P.E.
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COAL COMBUSTION RESIDUALS RULE
GROUNDWATER MONITORING SYSTEM CERTIFICATION
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HOLDING POND
SHIRAS STEAM PLANT
MARQUETTE, MICHIGAN

AECOM (“Consultant”) has been retained by Marquette Board of Light and Power (MBLP} to provide
certification of the groundwater monitoring system as required under 40 Code of Federal Regulations
{CFR) § 257.91(f) of the HAZARDOUS AND SOLID WASTE MANAGEMENT SYSTEM; DISPQSAL OF COAL
COMBUSTION RESIDUALS FROM ELECTRIC UTILITIES; FINAL RULE, 80 Fed. Reg. 21302 (Apr. 17, 2015)
("CCR Rule”) for the coal combustion residual (CCR) unit(s) identified by MBLP at their Shiras Steam
Plant located in Marquette, Michigan.

Requirements

Pursuant to 40 CFR § 257.90(b)(1), by October 17, 2017, the owner or operator of a CCR unit must install
a groundwater monitoring system that meets the requirements of 40 CFR § 257.91. The groundwater
monitoring system must meet the CCR Rule’s performance standard, which requires the system to
consist of a sufficient number of wells, installed at appropriate locations and depths, to yield
groundwater samples from the uppermost aquifer that accurately represent the quality of:

(1) background groundwater that has not been affected by leakage from a CCR unit; and

{2) groundwater passing the waste boundary of the CCR unit and monitoring all potential
contaminant pathways.

The CCR unit identified at the site is located adjacent to the northern border of the Shiras Steam plant.
The CCR Rule groundwater monitoring system requirement is addressed by a single unit system
consisting of two (2) upgradient and three {3) downgradient monitoring wells. Information regarding
the groundwater monitoring system design and construction has been provided to the qualified
professional engineer as required by 40 CFR & 257.91{e)(1) and is included in the facility operating
record per 40 CFR § 257.91(e)(1).

Limitations

The signature of Consultant’s authorized representative on this document represents that to the best of
Consultant’s knowledge, information, and belief in the exercise of its professional judgment, it is
Consultant's professional opinion that the aforementioned information is accurate as of the date of such
signature. Any opinion or decisions by Consultant are made on the basis of Consultant’s experience,
qualifications, and professicnal judgment and are not to be construed as warranties or guaranties. In
addition, opinions relating to environmental, geologic, and geotechnical conditions or other estimates
are based on available data, and actual conditions may vary from those encountered at the times and
locations where data are obtained, despite the use of due care.
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Table 1
Monitoring Well Construction Summary
Marquette Board of Light and Power
Shiras Steam Plant

Well TOC Ground Surface Bottom Screen Top of Bottom of | Top of Screen | Bottom of Screen . .
. . . . . Total Depth . . . Pump Depth | Well Casing | Well Screen Material Groundwater
Well ID Easting Northing Installation | Elevation Elevation (feet) Elevation Length Screen Screen Elevation Elevation (ft bgs) Material and Slot Size Flow Location Program Use

Date (ft MSL) (ft MSL) (ft MSL) (feet) (feet bgs) (feet bgs) (ft MSL) (ft MSL) 9

MW-1 637979.85 26147788.78 | 6/27/2017 606.46 N/A 20.00 576.99 5 24.5 29.5 581.99 576.99 8.inch steel Downgradient

-inch stee . . -

MW-2 638049.08 | 26147757.22 | 6/28/2017 | 605.66 N/A 22.00 576.73 5 23.8 28.8 581.73 576.73 casing 2-inch stainless steel | Downgradient

MW-3 638111.37 26147729.99 | 6/29/2017 605.94 N/A 21.00 576.89 5 24 29 581.89 576.89 Downgradient Detection

MW-4 637925.68 | 26147506.84 | 7/6/2017 624.27 622.27 47.00 577.67 5 65 75 1102.00° 1092.00° N/A 2-inch PVC Downgradient

MW-5 637853.84 | 26147531.37 | 7/7/2017 623.87 621.87 45.00 579.07 15 89.5 100 1102.50° 1092.50° N/A Downgradient

Notes:

bgs = below ground surface

TOC = Top of Casing
ft MSL = feet above Mean Sea Level
ft BTOC = feet below top of casing

PVC = Polyvinyl Chloride
a = Ground Surface Elevation are approximate values from well construction logs
b = Total Depth is based on feet below ground surface from well construction logs
¢ = Screen Elevation calculated from approximate ground surface elevation from well construction logs
NA = Not available
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Table 2

Borehole Lithology Summary
Marquette Board of Light and Power
Shiras Steam Plant

Location ID

Geologic Material Monitored
Total Depth (feet bgs)

Water Bearing Zone (feet bgs)
Screened Interval (feet bgs)

MW-1 MW-2 MW-3 MW-4 MW-5
Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated
20 22 21 47 45
Drilled in lake sediment Drilled in lake sediment Drilled in lake sediment Upland Well Upland Well
Depth Depth Depth Depth Depth
(ft bgs) Lithologic Description (ft bgs) Lithologic Description (ft bgs) Lithologic Description (ft bgs) Lithologic Description (ft bgs) Lithologic Description
0-2.5 |Light brown sand (saturated) 0-25 Light brown/gray fine/medium sand 0-25 Light brown fine to medium sand 0-5 Fine to medium sand 0-5 Fine to medium sand, coal and brick pieces
(saturated) (saturated)
2.5-3 |Medium to coarse sand (saturated) 2.5-5.5 |[Light brown fine-medium sand (saturated) 2.5-3 [Fine to medium sand (saturated) Black sand, slight odor 5-8.5 |Light brown fine to medium sand
3-5 Light brown silt (saturated) 5.5-7.5 |[Light brown clayey silt (saturated) 3-5 Fine to coarse sand (saturated) Brown fine to medium sand 8.5-8.75 |Gravel, black fine to medium sand
5-10 |Light brown silty clay/clayey silt (very moist)] 7.5 - 8.5 '(‘S'Igohl}gbr:;’wn/ gray fin to medium sand 5-7.5 |Light brown silty clay (very moist) 5-10  |Light brown fine to medium sand 8.75-10 |Light brown fine to medium sand
10 - 12.5 |Light brown silt (very moist) 8.5-15 |Light brown clayey silt/silty clay (very moist) 7.5-8 |Fine to coarse sand (slough) 10-15 [Light brown medium to coarse sand 10-11 |Brown silty sand
12.5-15 |Light brown silt (tight) (moist) 15-17.5 |Fine sand, silt, clayey silt (saturated) 8-10 |Light brown silty clay (very moist) t:)gahrtsg“s’;"n” ds"ty clay, trace medium to 11-15  |Light brown fine to medium sand
15-16 |Fine - medium sand (slough?) (saturated) | 17.5-18 |Fine to medium sand (slough?) (saturated) | 10-12.5 |Light brown clayey silt (very moist) 15-20 '(‘S'g?jrt;;‘;‘(’j")” fine to medium sand 15-16 |Light brown fine to medium sand (odor)
16 -18.5 (Sslgfu?:tiggayey silt, trace gravel 18 -19 |Light brown clay (moist/very moist) 12.5-12.7 |Medium to coarse sand (slough?) Isgi?lack fine to medium sand (saturated, 16 - 19 |Gray fine to medium sand (saturated, odor)
18.5-20 |Light brown silt, trace gravel (saturated) 19-20 |[Silt, trace gravel (saturated) 12.7 - 14.7 |Light brown silty clay (saturated) 20-25 [Tan/black fine to medium sand (saturated) 19-20 |Black sand, gravel, clay (saturated)
20-21 [silt, clayey silt (saturated) 14.7-15 |Light brown silt (saturated) 25-27 '(‘S"g?jrt;;‘;‘(’j")” fine to medium sand 20-22.5 |Black sand, gravel (saturated)
21-22 [fine silty sand, trace clay (saturated) 15-16 |Fine sand, silt (saturated) 27 -27.75 |Light brown silty clay (moist) 225-25 (Ls'g:‘:r:‘;‘g)” fine to medium sand
. . . . . . Core stuck - dumped soil into drum. Light
16 - 16.2 |Light brown clayey silt (very moist) 27.75 - 28 |Light brown silt (very moist) 25-30 brown fine to medium sand (slough?)
i i i ?
16.2 - 17.5 |Dark brown silt/fine sand 28 - 30 Light brown fine to medium sand 30-35 Black rock, gravel, sand (slough?)
(saturated) (saturated)
17.5 - 18.5 |Brown silty clay, trace gravel (saturated) 30-32 |[Tan fine to medium sand (saturated) 35-37 |Gray-black fine to medium sand (saturated)
18.5-20 |Dark brown silt/fine sand (very moist) 32-35 |[Light brown silty clay (very moist) 37 -40 |Light brown silt with gravel (saturated)
20 -21 |Brown silt/clayey silt (very moist) 35-40 [Tan/gray fine to medium sand (saturated) 40 - 45 |No recovery
40 - 43 [Tan/gray fine to medium sand (saturated)
43 - 45 [Light brown clayey silt (saturated)
45 - 47 [No recovery

Notes:
bgs = below ground surface

(CL)/(ML)/(SW) = Unified Soil Classification System Code for primary grain size
All wells constructed with 10-foot length screens
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Marquette Board of Light and Power

Table 3

Analytical Results Summary

Shiras Steam Plant

Lab Suite CCR Appendix Il CCR Appendix IV
Total
Analytical Constituent Boron Calcium Chloride Fluoride Sulfate Dissolved pH Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Lead
Solids (TDS)

U.S. EPAMCL NE NE NE 4.0 NE NE NE 6.0 10 2.0 4.0 5.0 100 NE 15
Location Well ID Units Hg/L pg/L mg/L mg/L mg/L mg/L SU pg/L ug/L mg/L pg/L ug/L Hg/L pg/L ug/L
7/19/2017 <300 100,000 230 <0.38 19 700 7.58 <2.0 6.6 0.21 <1.0 <1.0 <10.0 <20.0 17
7124/2017 <300 110,000 230 <0.38 20 800 7.45 <2.0 <5.0 0.15 <1.0 <1.0 <10.0 <20.0 <3.0
8/23/2017 <300 120,000 260 <0.10 21 800 7.54 <2.0 <5.0 0.14 <1.0 <1.0 <10.0 <20.0 <3.0
8/29/2017 <300 130,000 270 <0.10 20 960 6.56 <2.0 <5.0 0.13 <1.0 <1.0 18 <20.0 <3.0
MW-1 9/6/2017 <300 130,000 270 <0.10 21 930 7.56 <2.0 <5.0 0.13 <1.0 <1.0 <10.0 <20.0 <3.0
9/14/2017 <300 110,000 290 <0.10 22 980 7.60 <2.0 <5.0 0.13 <1.0 <1.0 <10.0 <20.0 <3.0
9/28/2017 530 120,000 270 <0.10 20 920 7.58 <2.0 <5.0 0.13 <1.0 <1.0 <10.0 <20.0 <3.0
DUP 092817 <300 120,000 270 <0.10 21 990 7.58 <2.0 <5.0 0.13 <1.0 <1.0 <10.0 <20.0 <3.0
10/5/2017 <300 130,000 280 <0.10 21 820 7.55 <2.0 <5.0 0.13 <1.0 <1.0 <10.0 <20.0 <3.0
DUP 100517 <300 120,000 270 <0.10 21 880 7.55 <2.0 <5.0 0.14 <1.0 <1.0 <10.0 <20.0 <3.0
7/19/2017 <300 51,000 60 <0.38 22 220 8.41 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
‘q:'; 7124/2017 <300 63,000 59 <0.38 21 350 8.09 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
5 8/23/2017 <300 51,000 62 <0.10 26 190 8.13 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 240
s 8/29/2017 <300 52,000 61 <0.10 22 350 7.03 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
S’ MW-2 DUP 082917 <300 53,000 61 <0.10 22 320 7.03 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
% 9/6/2017 <300 53,000 60 <0.10 21 310 8.15 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
=] 9/14/2017 <300 52,000 64 <0.10 23 300 8.13 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
9/28/2017 <300 58,000 65 <0.10 21 350 8.07 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
10/5/2017 <300 61,000 65 <0.10 21 310 7.99 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
7/19/2017 <300 68,000 98 <0.38 49 360 8.00 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
7124/2017 <300 69,000 89 <0.38 36 440 7.86 <2.0 <5.0 0.23 <1.0 <1.0 <10.0 <20.0 <3.0
8/23/2017 <300 75,000 95 <0.10 44 300 7.81 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
8/29/2017 <300 62,000 86 <0.10 28 390 6.32 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
MW-3 9/6/2017 <300 62,000 85 <0.10 26 380 7.77 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
9/14/2017 <300 57,000 83 <0.10 25 380 7.85 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
DUP 091417 <300 56,000 84 <0.10 24 380 7.85 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
9/28/2017 <300 67,000 89 <0.10 20 440 8.09 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
10/5/2017 <300 69,000 87 <0.10 21 350 8.10 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
7/19/2017 <300 93,000 260 <0.38 19 700 7.92 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
7124/2017 <300 89,000 220 <0.38 18 730 7.86 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
DUP 072417 <300 89,000 230 <0.38 19 710 7.86 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
8/23/2017 <300 100,000 300 <0.10 24 830 7.93 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
MW-4 8/29/2017 <300 120,000 340 <0.10 47 1,000 7.32 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
9/6/2017 <300 110,000 340 0.2 53 1,000 7.75 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
9/14/2017 <300 100,000 360 0.18 49 1,000 7.77 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0

- 9/28/2017 <300 160,000 370 0.12 46 1,200 7.74 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 3.1
_g 10/5/2017 <300 120,000 380 0.1 43 1,100 7.70 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
T 7/19/2017 <300 100,000 200 <0.38 25 640 7.36 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
5 DUP 071917 <300 100,000 190 <0.38 24 530 7.36 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
30- 7/24/2017 <300 100,000 190 <0.38 21 730 7.17 <2.0 <5.0 0.16 <1.0 <1.0 <10.0 <20.0 <3.0
8/23/2017 <300 110,000 210 <0.10 19 590 7.41 <2.0 <5.0 0.13 <1.0 <1.0 <10.0 <20.0 <3.0
DUP 082317 <300 110,000 190 <0.10 19 620 7.41 <2.0 <5.0 0.13 <1.0 <1.0 <10.0 <20.0 <3.0
MW-5 8/29/2017 <300 110,000 190 <0.10 18 750 6.76 <2.0 <5.0 0.12 <1.0 <1.0 <10.0 <20.0 <3.0
9/6/2017 <300 100,000 190 <0.10 18 660 7.43 <2.0 <5.0 0.11 <1.0 <1.0 <10.0 <20.0 <3.0
DUP 090617 <300 100,000 190 <0.10 18 730 7.43 <2.0 <5.0 0.11 <1.0 <1.0 <10.0 <20.0 <3.0
9/14/2017 <300 96,000 200 <0.10 19 720 7.51 <2.0 <5.0 0.11 <1.0 <1.0 <10.0 <20.0 <3.0
9/28/2017 <300 120,000 190 <0.10 18 2,300 7.54 <2.0 <5.0 0.11 <1.0 <1.0 <10.0 <20.0 <3.0
10/5/2017 <300 120,000 190 <0.10 18 700 7.45 <2.0 <5.0 0.12 <1.0 <1.0 <10.0 <20.0 <3.0
7/20/2017 <300 <1,000 <10 <0.38 <2.5 <10.0 8.05 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
7124/2017 <300 <1,000 <10 <0.38 <2.5 <10.0 7.94 <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
Equipment 8/29/2017 <300 <1,000 <10 <0.10 <1.0 <10 N/A <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
Blank 9/6/2017 <300 <1,000 <10 <0.10 <1.0 10 N/A <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
9/14/2017 <300 <1,000 <10 <0.10 <1.0 <10 N/A <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
9/28/2017 <300 <1,000 <10 <0.10 <1.0 10 N/A <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0
10/5/2017 <300 <1,000 <10 <0.10 <1.0 18 N/A <2.0 <5.0 <0.10 <1.0 <1.0 <10.0 <20.0 <3.0

Bold Value indicates an exceedance of MCL
mg/L = milligrams per liter (equivalent to parts per million)

pg/L = micrograms per liter (equiv alent to parts per billion)

MCL = Maximum Contaminant Limit
NE = Value has not been established

SU = Standard Units
N/A = Not Analy zed
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Table 3

Analytical Results Summary
Marquette Board of Light and Power

Shiras Steam Plant

Lab Suite CCR Appendix IV
Analytical Constituent Lithium Mercury Molybdenum szasd(';;";;z:ei‘ 226 228 Selenium Thallium
U.S. EPAMCL NE 2.0 NE 5 NE NE 50 2.0
Location Well ID Units ug/L Hg/L pg/L pCi/L pCi/L pCi/L ug/L Hg/L
7/19/2017 <10.0 <0.20 <50.0 2.33 <1.00 2.33 <5.0 <2.0
7/24/2017 <10.0 <0.20 <50.0 1.43 <1.00 1.43 <5.0 <2.0
8/23/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
8/29/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
MW-1 9/6/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
9/14/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
9/28/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
DUP 092817 <10.0 <0.20 <50.0 1.16 <1.00 1.16 <5.0 <2.0
10/5/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
DUP 100517 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
7/19/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
:,:: 7124/2017 <10.0 <0.20 <50.0 1.56 <1.00 1.56 <5.0 <2.0
5 8/23/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
o 8/29/2017 <10.0 <0.20 <50.0 2 <1.00 2 <5.0 <2.0
2’ MW-2 DUP 082917 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
g 9/6/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
(=] 9/14/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
9/28/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
10/5/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
7/19/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
7124/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
8/23/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
8/29/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
MW-3 9/6/2017 <10.0 <0.20 <50.0 1.05 <1.00 1.05 <5.0 <2.0
9/14/2017 <10.0 <0.20 <50.0 1.17 <1.00 1.17 <5.0 <2.0
DUP 091417 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
9/28/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
10/5/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
7/19/2017 <10.0 <0.20 <50.0 1.07 <1.00 1.07 <5.0 <2.0
7124/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
DUP 072417 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
8/23/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
MW-4 8/29/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
9/6/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
9/14/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
- 9/28/2017 13 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
E, 10/5/2017 11 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
K] 7/19/2017 <10.0 <0.20 <50.0 1.51 <1.00 1.51 <5.0 <2.0
5 DUP 071917 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
g- 7/24/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
8/23/2017 <10.0 <0.20 <50.0 1.44 <1.00 1.44 <5.0 <2.0
DUP 082317 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
MW-5 8/29/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
9/6/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
DUP 090617 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
9/14/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
9/28/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
10/5/2017 13 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
7/20/2017 <10.0 <0.20 <50.0 1.24 <1.00 1.24 <5.0 <2.0
7/24/2017 <10.0 <0.20 <50.0 1.03 <1.00 1.03 <5.0 <2.0
Equipment 8/29/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
Blank 9/6/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
9/14/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
9/28/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0
10/5/2017 <10.0 <0.20 <50.0 <1.00 <1.00 <1.00 <5.0 <2.0

Bold Value indicates an exceedance of MCL
mg/L = milligrams per liter (equiv alent to parts per million)

pg/L = micrograms per liter (equiv alent to parts per billion)

MCL = Maximum Contaminant Limit

NE = Value has not been established
SU = Standard Units
N/A = Not Analy zed
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Client: Marquette Board of Light and Power

Log of MW-1

MARQUETTE MBLP CCR MBLP SHIRAS CCR .GPJ 1/10/18

Project: MBLP Shiras CCR Groundwater
Project Location: Shiras Steam Plant Sheet 1 of 1
Project Number: 60546383
aD:(t,e'(nss)tg{glded 6/26/2017 - 6/27/2017 Logged By Tom Flaminio Reviewed By S. Becker
Drilli Drilli . : Total Depth
Mathoy 4 1/4 Hollow Stem Auger Contrator  Coleman Engineering of Borehoie 20.0 feet, bgs
S@%‘géﬂg Macrocore w&%r Level g1 (measured 7/19/2017) TOC Elevation  606.95 ft, msl
Size and Type : : Screen " Northing (State Plane) 637979.85 ft
of Well Caging 2-inch Stainless Steel Perforation  0-010" slotted Easting (State Plane) 26147788.78 ft
ggngﬁ Grout Comments  Drilled with Geoprobe 7822DT, Depths measured from top of lake bed
SAMPLES o WELL CONSTRUCTION
< 2 > P NES DETAILS
Sv _al>| § | E |§|¢
sE £206| 5 | 3 |5]%95 MATERIAL DESCRIPTION Riser with
e 2% g e = |8 ae protective casing
y— y— (%) .
0 8 < % % L& | and locking cap
| Ligh brown, fine-medium SAND, wet
b r b Top of casing is ~9'
SP above ground
surface, and ~4'
b [ } above lake level
i 80 N/A SP Medium-coarse SAND, wet
Light brown SILT, wet
4 ML L 4
B 1 8-i
° Brown silty clay/clayey SILT, moist ‘é;g?;‘go\,\l,ﬁﬁr Steel
i | i bentonite/cement
grout in annulus
between outer and
i L i inner casing
P P
P P
100 N/A L &
i L + » 2-inch Stainless
s S Steel Riser
_ ML L e o
P P
P P
o K
10 - — -1 -=—Bentonite/cement
/ grout
| | :
35
| 100 | NA | Light brown SILT, tight, moist % Bentonite Chips
1 ML - —Sand Filter Pack
5 JR
15 | Fine-medium SAND, wet
SP|
) Silty clay/clayey SILT wih gravel, wet
i L L —=2-inch Stainless
Steel slotted screen
| 100 N/A | (0.010-inch slot)
i | Light brown SILT with gravel, wet
ML
20
End of boring at 20.0 ft below top of lake bed on 6/26/2017. Monitoring Well
i L installed to 20.0 ft below top of lake bed on 6/27/2017. i
25

AZCOM



Client: Marquette Board of Light and Power

Log of MW-2

Project: MBLP Shiras CCR Groundwater
Project Location: Shiras Steam Plant Sheet 1 of 1
Project Number: 60546383
aD:(t,e'(nss)tg{glded 6/28/2017 - 6/28/2017 Logged By Tom Flaminio Reviewed By S. Becker
Drilli Drilli . : Total Depth
Mgt;\%% 4 1/4 Hollow Stem Auger anlt?gctor Coleman Engineering o?E?oreﬁgle 22.0 feet, bgs
S@%‘géﬂg Macrocore w&%r Level g1 (measured 7/19/2017) TOC Elevation  606.95 ft, msl
Size and Type : : Screen " Northing (State Plane) 638049.08 ft
of Well Caging 2-inch Stainless Steel Perforation  0-010" slotted Easting (State Plane) 26147757.22 ft
ggngﬁ Grout Comments  Drilled with Geoprobe 7822DT, Depths measured from top of lake bed
SAMPLES o WELL CONSTRUCTION
s Q > 2 |olS DETAILS
Sv _al>| § | E |§|¢
sE £206| 5 | 3 |5]%95 MATERIAL DESCRIPTION Riser with
e 2% g e = |8 ae protective casing
y— y— (%) .
0 Bl 2 |9|124 i and locking cap
| Light brown/grey, fine to medium SAND, wet
b r b Top of casing is
100 N/A |SP ~7.1" above ground
i | | surface, and ~3'
above lake level
7_ | 2| Light brown, fine to medium SAND, wet |
] SP| ]
5 100 N/A — — 8-inch Outer Steel
Casing with
Light brown, clayey SILT, wet bentonite/cement
b [ | grout in annulus
ML between outer and
i L i inner casing
SO
0% ] RO N " N < P
i o Light brown/grey, fine to medium SAND % i 2.inch Stainless
A : ___ i b b Steel Riser
Light brown clayey silt/silty CLAY, moist b S
ol kS
10— 100 | N/A — =% b —S%rlljttcmite/cement
| f £ o
il
1 7 B
il
T il
| | i
b
B - % %—Bentonite Chips
15 100 | N/A - o -
| Fine SAND with silt, clayey silt, wet Filter Pack
| sl
i SP F.|ne to medium SAND., dense, wet 5.inch Stainless
Light brown CLAY, moist Steel slotted screen
| CL (0.010-inch slot)
SILT, trace gravel, wet
20— 100 N/A ML
SILT, clayey silt, wet
ML
) . N | Silty fine SAND, trace clay, wet
End of boring at 22.0 ft below top of lake bed on 6/28/2017. Monitoring well
i L installed to 21.7 ft below top of lake bed on 6/28/2017. i
25

MARQUETTE MBLP CCR MBLP SHIRAS CCR .GPJ 1/10/18
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Client: Marquette Board of Light and Power
MBLP Shiras CCR Groundwater

Project:

Project Location: Shiras Steam Plant
Project Number: 60546383

Log of MW-3
Sheet 1 of 1

Date(s) Drilled ' g,59/2017 . 6/29/2017

Logged By Tom Flaminio

Reviewed By S. Becker

and Installed
Drillin Drillin . : Total Depth
Metho% 4 1/4 Hollow Stem Auger Contrgctor Coleman Engineering of Borehgle 21.0 feet, bgs
S@%‘géﬂg Macrocore w&%r Level g.13 (measured 7/19/2017) TOC Elevation  606.42 ft, msl
Size and Type : : Screen " Northing (State Plane) 638111.37 ft
of Well Casing 2-inch Stainless Steel Perforation  0-010" slotted Easting (State Plane) 26147729.99 ft
ggngﬁ Grout Comments  Drilled with Geoprobe 7822DT, Depths measured from top of lake bed
SAMPLES o WELL CONSTRUCTION
< 2 > P NES DETAILS
Sw _.al2| § | € |g|8
5E £80| 5 | 3 |8]95 MATERIAL DESCRIPTION Riser with
8 88 g e = |8 §) £ protective casing
0 8 < % % L& | and locking cap
| Light brown fine to medium SAND, wet
b r b Top of casing is
100 N/A P ~8.5" above ground
i S | | surface, and ~3.5'
above lake level
) -] Fine to coarse SAND, wet
4 sp L 4
1 Qi
5 100 | NA Light brown silty CLAY, moist ‘é;r;‘i’rﬁ‘go\,\‘,ﬂﬁr Steel
i B i bentonite/cement
cL grout in annulus
between outer and
i L i inner casing
B . o K
| sp ] Fine to coarse SAND oS I y .
Light brown silty CLAY, moist ; o %tge(;‘lhRSi;aelrnless
P P
P P
K K .
10 100 | NA Light brown clayey SILT, moist ;/ ifgggl]}? nite/cement
B e SP Medium to coarse SAND /% entonite Chips
Light brown silty CLAY, wet
. cL - —Sand Filter Pack
15 | 100 | na MR Light brown SILT, wet
SPl- Fine SAND, silt, wet
7 MET- Light brown clayey SILT, moist
i ML | Dark brown SILT, fine sand 5.inch Stainless
teied 1 Steel slotted screen
| oL | Brown silty CLAY, gravel, wet (0.010-inch slot)
| .| Dark brown silt/fine SAND, moist
80 | NA |SP|.
20— ML Brown SILT with clayey silt, moist
End of boring at 21.0 ft below top of lake sediments on 6/29/2017. Monitoring well
i L installed to 20.0 ft below top of lake bed on 6/29/2017. i
25
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and Power

Client: Marquette Board of Light
Project: MBLP Shiras CCR Groundwater Log Of MW-4
Project Location: Shiras Steam Plant Sheet 1 of 2
Project Number: 60546383
aDna(tﬁ(nss)tg{glfd 71512017 - 7/6/2017 Logged By Tom Flaminio Reviewed By S. Becker
“Dﬂgltl;]rz)gd 4 1/4 Hollow Stem Auger Bglr?t?gctor Coleman Engineering Z\PItB‘aclJr%ﬁgltg 47.0 feet, bgs
Eﬂaertrr\]pg)léng Macrocore ¥Vc‘;j‘|t8r Level 1682 (measured 7/19/2017) TOC Elevation  624.27 ft, msl
Si d T : . . S " Northing (State Plane) 637925.68 ft
of Well Caging 2-inch Polyvinyi Chloride Perforation  0:010" slotted Easting (State Plane)) 26147506.84 ft
peal ot Grout Comments  Drilled with Geoprobe 7822DT
SAMPLES o WELL CONSTRUCTION
S— W& 2| 2 |gl8 DETAILS
= 2 NI = 0 S |8[g
SE £algl 3 3 |0|9% MATERIAL DESCRIPTION Flush-mounted
o8 oo|el § C la|8e casing with locki
e AQe|E| ¢ z |O|OE g with locking
W = “ | © o n 0 = Cap
0 2 S m [D]|29 &
| Fine to medium SAND <—|2:xdz X 1 Concrete
a
] i ] ~[Concrete
SP
620 l i |
50 N/A i
i "] Black SAND, slight odor
SP|.
5 — — — —Benttonite/cement
| s grou
) | Brown, fine to medium SAND % %
615 e ?f ?f
5 | NA [sP| % %
| | N
Ssias
) | Light brown, fine to medium SAND % %
10 - — 7? 4 2-inch Polyvinyl
"~ | Chloride (PVC)
i | 7% % Riser
sp e
B
| f b o
610 o3 iMs S
4 | NA ; jj ?
) . .| Ligh brown, medium to coarse SAND % %
SP i :? ?
| oL Light brown silty clay, medium to coarse SAND é %
v
15 e | Light brown, fine to medium SAND, wet é é
dsies
| | i
605 SPY il
60 | NA i/f i/f
| . /Jf %
| Tan/black, fine to medium SAND, wet, odor é é
20 T sl % 3\\*{
: . il
| Tan/black, fine to medium SAND, wet % %
600 i el % %
20 N/A % %
. ! =
il e
~ ~ i
L
25 22:M22
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Client: Marquette Board of Light and Power
Project: MBLP Shiras CCR Groundwater

Log of MW-4

Project Location: Shiras Steam Plant Sheet 2 of 2
Project Number: 60546383
SAMPLES o WELL CONSTRUCTION
s Q > 2 |olS DETAILS
sz _al2| §| 5 |88
SE £9lo| 3 3 |0|95 MATERIAL DESCRIPTION
o IO E— 2 O g %2
25 2 m [D]|29
Light brown, fine to medium SAND %
7 o
—595 Light brown silty CLAY, moist e
100 | NA [CL 9 Y s
. M= Light brown SILT, moist b
| Light brown, fine to medium SAND, wet o
o
7 SP r o
o
| D P .
30 .| Tan, fine to medium SAND, wet § —S%rlljttcmlte/cement
o
o
o
—-590 Light brown silty CLAY, moist E
100 N/A o
8 - k
o
CL o
_ - P
o
o
o
28 J b i i
e | Tan/grey, fine to medium SAND, wet g a']?gndz%l V|r(1:3$|
i | o Riser
o
o
o
o
r o
—585 o S
100 | NA |SP| ks
- I o
o
B = entonite Chips
40 e k | Tan/grey, fine to medium SAND, wet —Sand Fliter Pack
SP|
—580 g
100 N/A ]
i Light brown clayey SILT, wet
= ne | | o .
45 ML No Recovery from 45.0 - 47.0 feet bgs %r',?gndzc?mgl
i | slotted screen
NR N/A (0.010-inch slot)
575 End of boring at 47.0 ft below top of lake sediment on7/5/2017. Monitoring well
i L installed to 46.6 ft below top of lake sediment on 7/6/2017. i
50— — =
570 i i
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MARQUETTE MBLP CCR MBLP SHIRAS CCR .GPJ 1/10/18

Client: Marquette Board of Light and Power
Project: MBLP Shiras CCR Groundwater Log Of MW-S
Project Location: Shiras Steam Plant Sheet 1 of 2
Project Number: 60546383
aDna(tﬁ(nss)tg{glfd 71612017 - 7/7/12017 Logged By Tom Flaminio Reviewed By S. Becker
'\D/Igltl;\rz)gd 4 1/4 Hollow Stem Auger nglt?gctor Coleman Engineering Z?Eaérzﬁgfg 45.0 feet, bgs
Eﬂaertrr\]pg)léng Macrocore ¥Vc‘;j‘|t8r Level 1425 (measured 7/19/2017) TOC Elevation  623.87 ft, msl
Si d T : . . S " Northing (State Plane) 637853.84 ft
of Well Caging 2-inch Polyvinyi Chloride Perforation  0:010" slotted Easting (State Plane)) 26147531.37 ft
peal ot Grout Comments  Drilled with Geoprobe 7822DT
SAMPLES WELL CONSTRUCTION
Q
- & 2| 2 |glB DETAILS
= - [ =
TE £ g E 3 3 |§lo 5 MATERIAL DESCRIPTION Flush-mounted
2% JT|2| 9 O lp|lRa ing with locki
Lo Sle : |8loe casing with locking
e oQ|E| x | 3 ?E /
o |» cap
0 2 S m [D]|29 &
| Fine to medium SAND, coal and brick (FILL) <—|2:xdz X 1 Concrete
a
] i ] ~[Concrete
—620 4 L J
60 | NA |spl —Bentonite/cement
i : L i grout
5 e | Light brown, fine to medium SAND / /
615 ] spl L ? ?f
100 | NA B saillas
| | L
SSimss!
i SP 1_Gravel, black fine to medium SAND 7? é
spl | Light brown, fine to medium SAND ? ?
10 — s : ? ?
s | Brown silty SAND % %
) | Light brown, fine to medium SAND é é
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Client: Marquette Board of Light and Power

Log of MW-5

Project: MBLP Shiras CCR Groundwater
Project Location: Shiras Steam Plant Sheet 2 of 2
Project Number: 60546383
SAMPLES o WELL CONSTRUCTION
s Q > 2 |olS DETAILS
Sv _al>| § | E |§|¢
TE S99 3 3 |0|95 MATERIAL DESCRIPTION
o8 88lz| § | Q |«|8s
25 2 m [D]|29
Light brown, fine to medium SAND
—595 4 L
100 N/A
Pl
30 — — —Bentonite/cement
grout
—590 4 -
B Light brown, fine to medium SAND, wet
60 N/A S
i SP L
i S - | Grey/black, fine to medium SAND, wet
SPI.
35 e S
| Grey/black, fine to medium SAND, wet
] SPl o r
—585 J . .
Light brown SILT with gravel, wet entonite Chips
100 N/A
i L Filter Sand
40 - *
No recovery from 40.0 - 45.0 feet bgs
b r 2-inch Polyvinyl
ML Chloride (PVC)
L 580 i | slotted screen
(0.010-inch slot)
NR N/A
45
End of boring at 45.0 ft below top of lake bed on 7/6/2017. Monitoring well installed
i L to 44.8 ft below top of lake bed on 7/7/2017. i
—575 4 L i
50— — =
—570 4 L i
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Appendix B
Analytical Laboratory Reports



AECOM 414.944.6080 tel

A -COM 1555 N. RiverCenter Drive, Suite 214 414.944.6081 fax

Milwaukee, W1 53212

Data Validation Report

Project: Marquette Board of Light and Power (MBLP) Project
Laboratory: Trace Analytical Laboratories and Summit Environmental Technologies
Work Order: T17G390

Analyses/Method:  Metals (6010B/6020/7470A), General Chemistry (300.0/SM 2540C),
Radiological (903.0/904.0)

Validation Level: Level 2

Prepared by: Lisa Smith (CEAC)/AECOM Completed on: 9/1/2017

The groundwater samples listed below were collected by AECOM for the MBLP Combustible Coal
Residuals (CCR) Impoundment Groundwater Monitoring Project on July 19, 2017.

Sample ID QC Samples Sample Date/Time Laboratory ID
MW-1 MS/MSD for Hg 07/19/17 T17G390-01
MS for Radium 226&228
Lab Dup for TDS

MW-2 Lab Dup for TDS 07/19/17 T17G390-02
MW-3 07/19/17 T17G390-03
MW-4 07/19/17 T17G390-04
MW-5 07/19/17 T17G390-05
Dup_071917 FD of MW-5 07/19/17 T17G390-06
Equipment Blank 07/20/17 T17G390-07

Data validation activities were conducted with reference to:

National Functional Guidelines for Inorganic Superfund Methods Data Review (January
2017);
Evaluation of Radiochemical Data Usability (United States Department of Energy (1997).

The National Data Validation Functional Guidelines were modified to accommodate the non-CLP
methodologies. In the absence of method-specific information, laboratory quality control (QC)
limits, was used as appropriate as the basis for validation actions.

REVIEW ELEMENTS

The data were evaluated based on the following parameters (where applicable to the method):

Data completeness (chain-of-custody (COC)/sample integrity)
Holding times and sample preservation

Laboratory blanks and equipment blanks

Matrix spike (MS) and/or matrix spike duplicate (MSD) results

x % N N
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Laboratory duplicates

Laboratory control sample (LCS) results
Field duplicate results

Sample results and quantitation

NN X

The symbol (v') indicates that no validation qualifiers were applied based on this parameter. The
symbol ( X) indicates that a QC nonconformance resulted in the qualification of data. Any QC
nonconformance that resulted in the qualification of data is discussed below. In addition,
nonconformances or other issues that were noted during validation, but did not result in qualification
of data, may be discussed for informational purposes only.

SUMMARY

The data appear valid as reported and may be used for decision making purposes. Selected data
points were qualified as estimated (J) due to nonconformances of certain QC criteria, or B due to
blank detections. Qualified sample results are presented in Table 1 and a summary is listed below.
A detailed data validation discussion is provided in the Detailed Review Section.

Three Radium-228 results were attributable to blank contamination, and qualified B.
TDS laboratory duplicate precision limits were exceeded for two samples and results were

gualified as estimated (J).
Radium-228 had a low matrix spike recovery and one result was qualified as estimated (J).

DETAILED REVIEW

Data Completeness

The data package was reviewed and found to meet acceptance criteria for completeness:

The COCs were reviewed for completeness of information relevant to the samples and
requested analyses, and for signatures indicating transfer of sample custody.

The laboratory sample login sheet(s) were reviewed for issues potentially affecting sample
integrity, including the condition of sample containers upon receipt at the laboratory.
Completeness of analyses was verified by comparing the reported results to the COC
requests.

No discrepancies were noted.

Holding Times/Sample Preservation

Sample preservation and preparation/analysis holding times were reviewed for conformance with
temperature and preservation requirements.

Samples were properly preserved and received within temperature requirements. Samples were
analyzed within holding times.

Laboratory Method Blanks and Equipment Blanks

Laboratory method blanks are analyzed to assess contamination from laboratory procedures. Method
blanks were analyzed at the correct frequency. Analytes were not detected in the method blanks.
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One equipment blank was associated with the groundwater samples collected. The equipment
blank was nondetect with the exception of Radium-228 which was detected at a concentration of
1.24 + 0.63 pCi/L. The normalized absolute difference (NAD) between blank and sample detects
were between 0 and 1.96 indicating the Radium-288 detects are attributable to blank contamination
and were qualified B.

MS/MSD Results

Matrix spikes are analyzed to determine the effects of sample matrix on the measurement
methodology. Mercury MS/MSD results and Radium 226 and 228 MS results were provided for
sample MW-1 from batch analysis. MS/MSD recoveries and RPDs were within criteria, with the
exception of Radium-228. The laboratory reported a Radium-228 recovery of 69.1%, while the
acceptable recovery range is 70% to 130%. The Radium-228 result for sample MW-1 was qualified
as estimated (J).

Laboratory Duplicates

Laboratory duplicate analysis was performed for TDS samples MW-1 and MW-2. The RPDs for
samples MW-1 and MW-2 were 13% and 12%, respectively, and exceeded the precision limit of
10%. TDS results for sample MW-1 and MW-2 were qualified as estimated (J).

LCS Results

LCSs are analyzed to monitor the accuracy of the analytical method independent of matrix effects.
The LCSs were analyzed at the correct frequency and were within the laboratory specified QC
limits.

Field Duplicate Results

Sample Dup_071917 was collected as a field duplicate of sample MW-5. RPDs were within the
30% limit for groundwater samples, and were acceptable.

Field
Sample Duplicate
Analyte Units Result Result RPD RPD Limit

MW-5/Dup_071917:

Barium ug/l 0.17 0.17 0 30
Calcium mg/l 100 100 0 30
Chloride mg/l 200 190 5.1 30
Sulfate mg/l 25 24 4.1 30
Total Dissolved Solids mg/l 640 530 19 30

Results qualified due to blank contamination (B), are not included in the table above.

Sample Results and Quantitation

Results were reported down to the reporting limits.

pH analysis was performed in the field to ensure that analyses were performed within the required
hold time.
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QUALIFICATION ACTIONS

Sample results qualified as a result of validation actions are summarized in Table 1. All actions are
described above.

Table 1 - Data Validation Summary of Qualified Data

Sample ID Analyte Units Result \(/;I:’j;itle(:z V;';izgan
MW-1 Radium-228 pCi/L 2.33+0.73 BJ eb,ms
MW-4 Radium-228 pCi/L 1.07 £0.49 B eb
MW-5 Radium-228 pCi/L 1.51 +0.65 B eb
MW-1 TDS mg/L 700 J Id
MW-2 TDS mg/L 220 J Id

Qualifier Definition

J The analyte was positively identified; the associated

numerical value is the approximate concentration of the
analyte in the sample.

B The NAD between blank and sample results indicate results
are attributable to blank contamination

Reason Codes Description

eb Equipment blank contamination
Id Laboratory duplicate
ms Matrix spike



August 18, 2017

Mr. Tom Flaminio
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 228-2333
Fax: (906) 226-8371

RE: Trace Project T17G390
Client Project MBLP CCR 60546383

Dear Mr. Flaminio:

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

All reports were examined through Trace's validation process to ensure that requirements for quality and
completeness were satisfied. All reported analytical results were obtained in accordance with the methods
referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this
work, however, some results may have raised reporting limits to correct for percent solids.

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements
of the NELAC Standard, except for those analytes with a "N" notation. These analytes have not been
evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at
jmink@trace-labs.com.

Sincerely,

ﬂww

Jon Mink
Senior Project Manager
Enclosures

NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627 Page 1 of 25



SAMPLE SUMMARY

Trace Project ID: T17G390

Client Project ID: MBLP CCR 60546383

Trace ID Sample ID Matrix Collected By Date Collected Date Received
T17G390-01 MW-1 Ground Water tvf 07/19/17 12:45 07/21/17 10:40
T17G390-02 MW-2 Ground Water tvf 07/19/17 11:55 07/21/17 10:40
T17G390-03 MW-3 Ground Water tvf 07/19/17 10:55 07/21/17 10:40
T17G390-04 MW-4 Ground Water tvf 07/19/17 15:20 07/21/17 10:40
T17G390-05 MW-5 Ground Water tvf 07/19/17 14:10 07/21/17 10:40
T17G390-06 Dup_071917 Ground Water tvf 07/19/17 07/21/17 10:40
T17G390-07 Equipment Blank Ground Water tvf 07/20/17 14:30 07/21/17 10:40

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

Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627

CERTIFICATE OF ANALYSIS

Page 2 of 25



DEFINITIONS

LCS
LCSD
MS
MSD
RPD
DUP
RDL
MCL
TIC
<,NDorU
N

NA

AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

Laboratory Control Sample

Laboratory Control Sample Duplicate

Matrix Spike

Matrix Spike Duplicate

Relative Percent Difference

Matrix Duplicate

Reporting Detection Limit

Maximum Contamination Limit

Tentatively Identified Compound

Indicates the compound was analyzed for but not detected
Indicates a result that exceeds its associated MCL or Surrogate control limits
Indicates that the compound has not been evaluated by NELAC
Indicates that the compound is not available.

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

total volume of the solvent/water mixture.
Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID:

T070773-DUP1

Analysis: SM 2540 C-11

Total Dissolved Solids

is out of control. The sample result should be considered estimated.

Note 623 : The relative percent difference between the sample and sample duplicate

Trace ID:

T070773-DUP2

Analysis: SM 2540 C-11

Total Dissolved Solids Note 623 : The relative percent difference between the sample and sample duplicate

is out of control. The sample result should be considered estimated.

Trace ID:  T17G390-01
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.
Trace ID:  T17G390-02
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.
Trace ID:  T17G390-03
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.
Trace ID:  T17G390-04
Analysis: SM 4500-H+ B-11

CERTIFICATE OF ANALYSIS

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

Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627

Page 3 of 25



pH Note Client: The analysis was performed on site at the time of sampling by the

client.
Trace ID:  T17G390-05
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.
Trace ID:  T17G390-07
Analysis: SM 4500-H+ B-11
pH Nlote Client: The analysis was performed on site at the time of sampling by the
client.

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

Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627 Page 4 of 25



ANALYTICAL RESULTS

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383
Trace ID: T17G390-01 Date Collected: 07/19/17 12:45 Matrix:  Ground Water
Sample ID: MW-1 Date Received: 07/21/17 10:40
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T070738
Mercury <0.00020 mg/L 0.00020 1 07/25/17 kbc 07/27117 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T070741
Barium 0.21 mg/L 0.10 1 07/25/17 kbc 07/26/17 nws
Boron <0.30 mg/L 0.30 1 07/25/17 kbc 07/26/17 nws
Calcium 100 mg/L 1.0 1 07/25/17 kbc 07/26/17 nws
Lithium <0.010 mg/L 0.010 1 07/25/17 kbc 07/26/17 nws N
Analysis Method: EPA 6020
Batch: T070741
Antimony <0.0020 mg/L 0.0020 1 07/25/17 kbc 08/01/17 dtm
Arsenic 0.0066 mg/L 0.0050 1 07/25117 kbc 08/01/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 07/25/17 kbc 08/02/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 07/25/17 kbc 08/01/17 dtm
Chromium <0.010 mg/L 0.010 1 07/25/17 kbc 08/01/17 dtm
Cobalt <0.020 mg/L 0.020 1 07/25/17 kbc 08/01/17 dtm
Lead 0.017 mg/L 0.0030 1 07/25117 kbc 08/01/17 dtm
Molybdenum <0.050 mg/L 0.050 1 07/25/17 kbc 08/01/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 07/25/17 kbc 08/02/17 dtm
Thallium <0.0020 mg/L 0.0020 1 07/25/17 kbc 08/01/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T070699
Fluoride <0.38 mg/L 0.38 5 07/2117 nm 07/2117 nm
Chloride 230 mg/L 50 100 07/21117 nm 07/24117 nm
Sulfate as SO4 19 mg/L 25 5 07/21117 nm 07/121117 nm
Analysis Method: SM 2540 C-11
Batch: T070773
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627 Page 5 of 25



ANALYTICAL RESULTS

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383
Trace ID: T17G390-01 Date Collected: 07/19/17 12:45 Matrix:  Ground Water
Sample ID: MW-1 Date Received: 07/21/17 10:40
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 700 mg/L 40 4 07/26/17 arm 07/28/17 arm
Analysis Method: SM 4500-H+ B-11

Batch: T070364
pH 7.58 pH Units 1 07/19/17 jm 07/19/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627

Page 6 of 25



ANALYTICAL RESULTS

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383
Trace ID: T17G390-02 Date Collected: 07/19/17 11:55 Matrix:  Ground Water
Sample ID: MW-2 Date Received: 07/21/17 10:40
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T070738
Mercury <0.00020 mg/L 0.00020 1 07/25/17 kbc 07/27117 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T070741
Barium <0.10 mg/L 0.10 1 07/25/17 kbc 07/26/17 nws
Boron <0.30 mg/L 0.30 1 07/25/17 kbc 07/26/17 nws
Calcium 51 mg/L 1.0 1 07/25/17 kbc 07/26/17 nws
Lithium <0.010 mg/L 0.010 1 07/25/17 kbc 07/26/17 nws N
Analysis Method: EPA 6020
Batch: T070741
Antimony <0.0020 mg/L 0.0020 1 07/25/17 kbc 08/01/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 07/25/17 kbc 08/01/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 07/25/17 kbc 08/02/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 07/25/17 kbc 08/01/17 dtm
Chromium <0.010 mg/L 0.010 1 07/25/17 kbc 08/01/17 dtm
Cobalt <0.020 mg/L 0.020 1 07/25/17 kbc 08/01/17 dtm
Lead <0.0030 mg/L 0.0030 1 07/25/17 kbc 08/01/17 dtm
Molybdenum <0.050 mg/L 0.050 1 07/25/17 kbc 08/01/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 07/25/17 kbc 08/02/17 dtm
Thallium <0.0020 mg/L 0.0020 1 07/25/17 kbc 08/01/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T070699
Fluoride <0.38 mg/L 0.38 5 07/2117 nm 07/2117 nm
Chloride 60 mg/L 12 25 07/21117 nm 07/24117 nm
Sulfate as SO4 22 mg/L 25 5 07/21117 nm 07/21117 nm
Analysis Method: SM 2540 C-11
Batch: T070773
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627 Page 7 of 25



ANALYTICAL RESULTS

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383
Trace ID: T17G390-02 Date Collected: 07/19/17 11:55 Matrix:  Ground Water
Sample ID: MW-2 Date Received: 07/21/17 10:40
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 220 mg/L 40 4 07/26/17 arm 07/28/17 arm
Analysis Method: SM 4500-H+ B-11

Batch: T070364
pH 8.41 pH Units 1 07/19/17 jm 07/19/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627

Page 8 of 25



ANALYTICAL RESULTS

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383
Trace ID: T17G390-03 Date Collected: 07/19/17 10:55 Matrix:  Ground Water
Sample ID: MW-3 Date Received: 07/21/17 10:40
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T070738
Mercury <0.00020 mg/L 0.00020 1 07/25/17 kbc 07/27117 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T070741
Barium 0.11 mg/L 0.10 1 07/25/17 kbc 07/26/17 nws
Boron <0.30 mg/L 0.30 1 07/25/17 kbc 07/26/17 nws
Calcium 68 mg/L 1.0 1 07/25/17 kbc 07/26/17 nws
Lithium <0.010 mg/L 0.010 1 07/25/17 kbc 07/26/17 nws N
Analysis Method: EPA 6020
Batch: T070741
Antimony <0.0020 mg/L 0.0020 1 07/25/17 kbc 08/01/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 07/25/17 kbc 08/01/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 07/25/17 kbc 08/02/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 07/25/17 kbc 08/01/17 dtm
Chromium <0.010 mg/L 0.010 1 07/25/17 kbc 08/01/17 dtm
Cobalt <0.020 mg/L 0.020 1 07/25/17 kbc 08/01/17 dtm
Lead <0.0030 mg/L 0.0030 1 07/25/17 kbc 08/01/17 dtm
Molybdenum <0.050 mg/L 0.050 1 07/25/17 kbc 08/01/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 07/25/17 kbc 08/02/17 dtm
Thallium <0.0020 mg/L 0.0020 1 07/25/17 kbc 08/01/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T070699
Fluoride <0.38 mg/L 0.38 5 07/2117 nm 07/2117 nm
Chloride 98 mg/L 12 25 07/21117 nm 07/24117 nm
Sulfate as SO4 49 mg/L 25 5 07/21117 nm 07/21117 nm
Analysis Method: SM 2540 C-11
Batch: T070773
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627 Page 9 of 25



ANALYTICAL RESULTS

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383
Trace ID: T17G390-03 Date Collected: 07/19/17 10:55 Matrix:  Ground Water
Sample ID: MW-3 Date Received: 07/21/17 10:40
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 360 mg/L 40 4 07/26/17 arm 07/28/17 arm
Analysis Method: SM 4500-H+ B-11

Batch: T070364
pH 8.00 pH Units 1 07/19/17 jm 07/19/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627

Page 10 of 25



ANALYTICAL RESULTS

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383
Trace ID: T17G390-04 Date Collected: 07/19/17 15:20 Matrix:  Ground Water
Sample ID: MW-4 Date Received: 07/21/17 10:40
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T070738
Mercury <0.00020 mg/L 0.00020 1 07/25/17 kbc 07/27/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T070741
Barium <0.10 mg/L 0.10 1 07/25117 kbc 07/26/17 nws
Boron <0.30 mg/L 0.30 1 07/25/17 kbc 07/26/17 nws
Calcium 93 mg/L 1.0 1 07/25/17 kbc 07/26/17 nws
Lithium <0.010 mg/L 0.010 1 07/25/17 kbc 07/26/17 nws N
Analysis Method: EPA 6020
Batch: T070741
Antimony <0.0020 mg/L 0.0020 1 07/25117 kbc 08/01/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 07/25/17 kbc 08/01/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 07/25117 kbc 08/02/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 07/25/17 kbc 08/01/17 dtm
Chromium <0.010 mg/L 0.010 1 07/25117 kbc 08/01/17 dtm
Cobalt <0.020 mg/L 0.020 1 07/25/17 kbc 08/01/17 dtm
Lead <0.0030 mg/L 0.0030 1 07/25/17 kbc 08/01/17 dtm
Molybdenum <0.050 mg/L 0.050 1 07/25117 kbc 08/01/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 07/25/17 kbc 08/02/17 dtm
Thallium <0.0020 mg/L 0.0020 1 07/25117 kbc 08/01/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T070699
Fluoride <0.38 mg/L 0.38 5 07/2117 nm 07/2117 nm
Chloride 260 mg/L 50 100 07/21117 nm 07/24117 nm
Sulfate as SO4 19 mg/L 25 5 07/21117 nm 07/21117 nm

Analysis Method: SM 2540 C-11
Batch: T070773

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

CERTIFICATE OF ANALYSIS

Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627
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ANALYTICAL RESULTS

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383
Trace ID: T17G390-04 Date Collected: 07/19/17 15:20 Matrix:  Ground Water
Sample ID: MW-4 Date Received: 07/21/17 10:40
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 700 mg/L 40 4 07/26/17 arm 07/28/17 arm
Analysis Method: SM 4500-H+ B-11

Batch: T070364
pH 7.92 pH Units 1 07/19/17 jm 07/19/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627
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ANALYTICAL RESULTS

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383
Trace ID: T17G390-05 Date Collected: 07/19/17 14:10 Matrix:  Ground Water
Sample ID: MW-5 Date Received: 07/21/17 10:40
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T070738
Mercury <0.00020 mg/L 0.00020 1 07/25/17 kbc 07/27/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T070741
Barium 0.17 mg/L 0.10 1 07/25/17 kbc 07/26/17 nws
Boron <0.30 mg/L 0.30 1 07/25/17 kbc 07/26/17 nws
Calcium 100 mg/L 1.0 1 07/25/17 kbc 07/26/17 nws
Lithium <0.010 mg/L 0.010 1 07/25/17 kbc 07/26/17 nws N
Analysis Method: EPA 6020
Batch: T070741
Antimony <0.0020 mg/L 0.0020 1 07/25117 kbc 08/01/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 07/25/17 kbc 08/01/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 07/25117 kbc 08/02/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 07/25/17 kbc 08/01/17 dtm
Chromium <0.010 mg/L 0.010 1 07/25117 kbc 08/01/17 dtm
Cobalt <0.020 mg/L 0.020 1 07/25/17 kbc 08/01/17 dtm
Lead <0.0030 mg/L 0.0030 1 07/25/17 kbc 08/01/17 dtm
Molybdenum <0.050 mg/L 0.050 1 07/25117 kbc 08/01/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 07/25/17 kbc 08/02/17 dtm
Thallium <0.0020 mg/L 0.0020 1 07/25117 kbc 08/01/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T070699
Fluoride <0.38 mg/L 0.38 5 07/2117 nm 07/2117 nm
Chloride 200 mg/L 25 50 07/21117 nm 07/24117 nm
Sulfate as SO4 25 mg/L 25 5 07/21117 nm 07/21117 nm

Analysis Method: SM 2540 C-11
Batch: T070773

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627
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ANALYTICAL RESULTS

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383
Trace ID: T17G390-05 Date Collected: 07/19/17 14:10 Matrix:  Ground Water
Sample ID: MW-5 Date Received: 07/21/17 10:40
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 640 mg/L 40 4 07/26/17 arm 07/28/17 arm
Analysis Method: SM 4500-H+ B-11

Batch: T070364
pH 7.36 pH Units 1 07/19/17 jm 07/19/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627
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ANALYTICAL RESULTS

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383
Trace ID: T17G390-06 Date Collected: 07/19/17 Matrix:  Ground Water
Sample ID: Dup_071917 Date Received: 07/21/17 10:40
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T070738
Mercury <0.00020 mg/L 0.00020 1 07/25/17 kbc 07/27/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T070741
Barium 0.17 mg/L 0.10 1 07/25/17 kbc 07/26/17 nws
Boron <0.30 mg/L 0.30 1 07/25/17 kbc 07/26/17 nws
Calcium 100 mg/L 1.0 1 07/25/17 kbc 07/26/17 nws
Lithium <0.010 mg/L 0.010 1 07/25/17 kbc 07/26/17 nws N
Analysis Method: EPA 6020
Batch: T070741
Antimony <0.0020 mg/L 0.0020 1 07/25117 kbc 08/01/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 07/25/17 kbc 08/01/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 07/25117 kbc 08/02/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 07/25/17 kbc 08/01/17 dtm
Chromium <0.010 mg/L 0.010 1 07/25117 kbc 08/01/17 dtm
Cobalt <0.020 mg/L 0.020 1 07/25/17 kbc 08/01/17 dtm
Lead <0.0030 mg/L 0.0030 1 07/25/17 kbc 08/01/17 dtm
Molybdenum <0.050 mg/L 0.050 1 07/25117 kbc 08/01/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 07/25/17 kbc 08/02/17 dtm
Thallium <0.0020 mg/L 0.0020 1 07/25117 kbc 08/01/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T070699
Fluoride <0.38 mg/L 0.38 5 07/2117 nm 07/2117 nm
Chloride 190 mg/L 25 50 07/21117 nm 07/24117 nm
Sulfate as SO4 24 mg/L 25 5 07/21117 nm 07/21117 nm

Analysis Method: SM 2540 C-11
Batch: T070773

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627
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ANALYTICAL RESULTS
Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383

Trace ID: T17G390-06 Date Collected: 07/19/17 Matrix:  Ground Water
Sample ID: Dup_071917 Date Received: 07/21/17 10:40
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids 530 mg/L 40 4 07/26/17 arm 07/28/17 arm

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627 Page 16 of 25



ANALYTICAL RESULTS

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383
Trace ID: T17G390-07 Date Collected: 07/20/17 14:30 Matrix:  Ground Water
Sample ID: Equipment Blank Date Received: 07/21/17 10:40
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T070738
Mercury <0.00020 mg/L 0.00020 1 07/25/17 kbc 07/27/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T070741
Barium <0.10 mg/L 0.10 1 07/25117 kbc 07/26/17 nws
Boron <0.30 mg/L 0.30 1 07/25/17 kbc 07/26/17 nws
Calcium <1.0 mg/L 1.0 1 07/25117 kbc 07/26/17 nws
Lithium <0.010 mg/L 0.010 1 07/25/17 kbc 07/26/17 nws N
Analysis Method: EPA 6020
Batch: T070741
Antimony <0.0020 mg/L 0.0020 1 07/25117 kbc 08/01/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 07/25/17 kbc 08/01/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 07/25117 kbc 08/02/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 07/25/17 kbc 08/01/17 dtm
Chromium <0.010 mg/L 0.010 1 07/25117 kbc 08/01/17 dtm
Cobalt <0.020 mg/L 0.020 1 07/25/17 kbc 08/01/17 dtm
Lead <0.0030 mg/L 0.0030 1 07/25/17 kbc 08/01/17 dtm
Molybdenum <0.050 mg/L 0.050 1 07/25117 kbc 08/01/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 07/25/17 kbc 08/02/17 dtm
Thallium <0.0020 mg/L 0.0020 1 07/25117 kbc 08/01/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T070699
Fluoride <0.38 mg/L 0.38 5 07/2117 nm 07/2117 nm
Chloride <10 mg/L 10 5 07/21117 nm 07/21117 nm
Sulfate as SO4 <2.5 mg/L 2.5 5 07/2117 nm 07/2117 nm
Analysis Method: SM 2540 C-11
Batch: T070773
CERTIFICATE OF ANALYSIS

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

Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627 Page 17 of 25



ANALYTICAL RESULTS

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383
Trace ID: T17G390-07 Date Collected: 07/20/17 14:30 Matrix:  Ground Water
Sample ID: Equipment Blank Date Received: 07/21/17 10:40
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids <10 mg/L 10 1 07/26/17 arm 07/28/17 arm
Analysis Method: SM 4500-H+ B-11

Batch: T070364
pH 8.05 pH Units 1 07/20/17 jm 07/20/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627

Page 18 of 25



QUALITY CONTROL RESULTS

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383

QC Batch: T070738
QC Batch Method: EPA 7470A Prep

Analysis Description: Mercury, Total, EPA 7470/7471
Analysis Method: EPA 7470A

METHOD BLANK: T070738-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Mercury mg/L <0.00020 0.00020
LABORATORY CONTROL SAMPLE: T070738-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Mercury mg/L 0.00200 0.00200 100 77-122
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T070738-MSD1 Original: T17G390-01
Original ~ Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result  Result 9% Rec % Rec Limit RPD RPD Notes
Mercury mg/L 0 0.00200 0.00220 0.00228 110 114 76-123 4 20
Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383

QC Batch: T070741 Analysis Description: Calcium, Total

QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6010B

for Liquids
METHOD BLANK: T070741-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Boron mg/L <0.30 0.30
Barium mg/L <0.10 0.10
Calcium mg/L <1.0 1.0
Lithium mg/L <0.010 0.010
LABORATORY CONTROL SAMPLE: T070741-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Boron mg/L 0.889 0.819 92 80-120
Barium mg/L 0.889 0.853 96 80-120
Calcium mg/L 8.89 8.88 100 80-120
Lithium mg/L 0.889 0.843 95 80-120
CERTIFICATE OF ANALYSIS

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

Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627
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Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383

QC Batch: T070741 Analysis Description: Arsenic, Total
QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6020
for Liquids

METHOD BLANK: T070741-BLK1

Parameter Units IS(iTJTt Reﬂ;riting Notes
Arsenic mg/L <0.0050 0.0050
Beryllium mg/L <0.0010 0.0010
Cadmium mg/L <0.0010 0.0010
Cobalt mg/L <0.020 0.020
Chromium mg/L <0.010 0.010
Molybdenum mg/L <0.050 0.050
Lead mg/L <0.0030 0.0030
Antimony mg/L <0.0020 0.0020
Selenium mg/L <0.0050 0.0050
Thallium mg/L <0.0020 0.0020
LABORATORY CONTROL SAMPLE: T070741-BS1

Spike LCS LCs % Rec
Parameter Units Conc. Result % Rec Limit Notes
Arsenic mg/L 0.0556 0.0455 82 80-120
Beryllium mg/L 0.1 0.103 92 80-120
Cadmium mg/L 0.0278 0.0242 87 80-120
Cobalt mg/L 0.889 0.841 95 80-120
Chromium mg/L 0.0278 0.0257 93 80-120
Molybdenum mg/L 0.889 0.871 98 80-120
Lead mg/L 0.0556 0.0541 97 80-120
Antimony mg/L 0.0556 0.0471 85 80-120
Selenium mg/L 0.0556 0.0447 81 80-120
Thallium mg/L 0.0556 0.0524 94 80-120

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383

QC Batch: T069765 Analysis Description: Metals Digestion
QC Batch Method: EPA 200.2 Analysis Method: EPA 200.2

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627 Page 20 of 25



QC Batch: T070699
QC Batch Method: IC Prep W

Analysis Description: Sulfate
Analysis Method: EPA 300.0 Rev. 2.1

METHOD BLANK: T070699-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Chloride mg/L <10 10
Fluoride mg/L <0.10 0.10
Sulfate as SO4 mg/L <1.0 1.0
METHOD BLANK: T070699-BLK2

Blank Reporting
Parameter Units Result Limit Notes
Chloride mg/L <10 10
Fluoride mg/L <0.10 0.10
Sulfate as SO4 mg/L <1.0 1.0
LABORATORY CONTROL SAMPLE: T070699-BS1

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 <10 95 90-110
Fluoride mg/L 0.500 0.495 99 90-110
Sulfate as SO4 mg/L 2.50 2.45 98 90-110
LABORATORY CONTROL SAMPLE: T070699-BS2
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 <10 96 90-110
Fluoride mg/L 0.500 0.490 98 90-110
Sulfate as SO4 mg/L 2.50 2.46 98 90-110
Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383
QC Batch: T070773 Analysis Description: Total Dissolved Solids
QC Batch Method: SM 2540 C-11 Analysis Method: SM 2540 C-11

METHOD BLANK: T070773-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Total Dissolved Solids mg/L <10 10

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

Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627

CERTIFICATE OF ANALYSIS
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LABORATORY CONTROL SAMPLE: T070773-BS1

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limit Notes
Total Dissolved Solids mg/L 501 471 94 80-120
SAMPLE DUPLICATE: T070773-DUP1 Original: T17G390-01

Original DUP Max
Parameter Units Result Result RPD RPD Notes
Total Dissolved Solids mg/L 700 796 13 10 623
SAMPLE DUPLICATE: T070773-DUP2 Original: T17G390-02

Original DUP Max
Parameter Units Result Result RPD RPD Notes
Total Dissolved Solids mg/L 220 196 12 10 623

Trace Project ID: T17G390
Client Project ID: MBLP CCR 60546383

QC Batch: T070364
QC Batch Method: *** DEFAULT PREP ***

Analysis Description: pH, SM 4500
Analysis Method: SM 4500-H+ B-11

CERTIFICATE OF ANALYSIS

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

Report ID: T17G390 TRACE_QC FINAL 08 18 17 1627
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~ CHAIN-OF-CUSTODY RECORD ___TRACE ID NO.
|lmll E jll f ey phone  231.773.5998 Trace Analytical Laboratories, Inc. Pay m\N’oﬂ\N‘ \A : WW D
ul ﬁ ﬂ toll-free  800.733.5998 2241 Black Creek Road . \\JWJ \ @
the acience of compliance  p 231.773.6537 Muskegon, MI 49444-2673 > ,\w.
www.trace-labs.com z Logged By: % Checked By: Q
w
Client Name: b:m\hn. ) m Received on ice: <mm/, No Preservative Checked: c.a\u No N/A
(&)
2 Contact Person: a D M 7 —\orcrp ta m Soil Volatiles Preserved: MeOH Low Level Lab Sampling Time:
M Mailing Address: \ 13~ ton ﬁ.u.d)
m City, State, Zip Code: \S\A\,@C .m\f../_.m §\ fm &%urw)&/ - - -
- Phone: ﬁumx MERA TMDL's 0O Standard a S = Soil WI = Wipes
.m ﬁ = Drinking Water O 3-4 Day (RUSH)* 3| W = Water LW = Liquid Waste
W Email Address: T4 M. *\ Qunls [ g @ s Y (O NPDES O 24-48 Hour (RUSH)* d SE = Sediment A= Air
i s USACE O * Requires prior approval 0l =0il D = Drinking Water
Cell #: _mm:_u_mq by: " Y / W Special O SO=SolidWaste  SL=Sludge
Project Name & #:_fl] C 17 CC {2 LOS Y6283 ANALYSIS REQUESTED
8 Billing Address (if different) \. :M\P 2] °
= Gi : /e “ JV\ 8
= | City, State, Zip Code 2 w T
& S/ 3 £
Attn; Phone: PO #: A%JM\ . /m\ )\.( m
TRACE| DATE | TIME £ 5 |28 & /ca,%/rc .UHJW i
NO. KEN |28 CLIENT SAMPLE ID S 9 J g
L | THEN NE o/ 9 W REMARKS i
801 |70 0% | giy-| VXN 0Hs
S , e e =
5102 15| L y-2 X Vm <l Ll il
510 255 | )% Vahd A,n S
zlot (529 | pei-y \ e [ [x X
: T TR
o5 | | 1] | Mhm S A_A 7_%% X 7 casiexs
0
2100 [2-U) Qv 091912 e e ¥
Q
w.b.w 2D Yo %.*C_ ng&m\sﬂﬁ/ ,\\ srﬁ JPAVA. /NA Nﬂ, ,Vm
T
.m. _nwa RELEASED BY RECEIVED BY DATE TIME _ﬁwa RELEASED BY , JFECEIVED BY— PATE TIME
) N ,ﬂ. ]
2l WA | Fedfiy 0 frpltio AN,
o
o 2) 4)
In executing this Chain of Custody, the client acknowledges acceptance of the terms and conditions of the agreement as set forth at http://www.trace-labs.com/cocterms.php
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SAMPLE LOG IN CHECKLIST

Trace ID #: 7745 (IJCD Date: 7/»2-’//‘7 Package Description: é’gd!f/f Tem;ezre: /e 2

Client Name:gff'f)m Time:  //f)! $& Logged in by:

Cooler Receipt
Cooler/samples delivered by: Trace courier |:]
Hand delivered I:I Name of delivery person:

Commercial courier @ UPS|:| FED Exm US Mail [:I

"""""""""""""" Tracking Number: [ NotApplicable T
Tracking #: ~1 7q@ ?/ﬂ'?? //74& ¢

COC Seals present and intact on cooler? |:|Not Applicable :]No E}\(es
Custody seals signed by Client? |:|No [Z]Yes Client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? E Correction Factors: *Digital Stick Thermometer CF = -0.6°C
Muiltiple bags of ice around samples? D +IR Thermometer CF = -0.4°C
Ice Packs/ Blue Ice : |:| Representative Sample Temperature: ‘3 2 °C (check one below)
No Coolant Present: D IX' Temp Blank (Stick Thermometer)
Ice still pregent upon receipt (circle one): I:l Client Sample (IR Thermometer)
K:; No N/A Melt Water: t ‘:i °C (Use Digital Stick Thermometer)

General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?rﬁ r_l I:l
Each sample point is in a sealed plastic bag?m I—_‘-I f_l

Labels filled out completely?[SZ | [ | [ |

All bottle labels agree with Chain of Custody (COC)?m I_l I:]
Sufficient sample to run tests requested?

pH checked and samples at correct pH? m
X

See Below*

Correct preservative added to samples?

Air bubbles absent from VOAs?

COC filled out properly and signed by client?%

COC signed in by TRACE sample custodian?

Was project manager called and samples discussed?

Notes: ?(’]LL (@}ﬁ[/ﬁj\ [%/ﬁm,z_ *EMD pH Test Strips Used:

w 0-2.5 - pH 11.0-13.0
ot: HC563733 Lot: HC547328

[Jother:

Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS

L0000
0RO

Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/5/17

CERTIFICATE OF ANALYSIS

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

Trace ID #: "1/17&39() Date: 7[2///7 Package Description: _{ ZQ/M Temperature: /: Q

Client Name: 3£/ N7y 7] Time:  JO.$D Logged inby: (7,

Cooler Receipt

Cooler/samples delivered by: Trace courier I:]
Hand delivered |:l Name of delivery person:

Commercial courier ups[ ] FEDEXHL] US Mail [ ]

Tracking Number: :l Not Applicable

Tracking #: “7’7?(& 997? /0&(

COC Seals present and intact on cooler?  [___|Not Applicable |:|No MYes
Custody seals signed by Client? |:]No mes Client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? E Correction Factors: +Digital Stick Thermometer CF = -0.6°C
Multiple bags of ice around samples? :l *IR Thermometer CF =-0.4°C
Ice Packs/ Blue Ice : D Representative Sample Temperature: 3 O °C (check one below)
No Coolant Present: |:| Temp Blank {Stick Thermometer)
Ice still pr t upon receipt (circle one): Client Sample (IR Thermometer)
@ No N/A Melt Water: l'l ‘Q °C (Use Digital Stick Thermometer)

General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?‘ I:I [ |

Each sample point is in a sealed plastic bag?[ N ] [ | [_|

Labels filled out completely? | l | |

All bottle labels agree with Chain of Custody (COC)?I )_4 | | | l |

Sufficient sample to run tests requested?m | | | I

pH checked and samples at correct pH?z, |:| | | see Below*

Correct preservative added to samples? [ |

Air bubbles absent from VOAs?

COC signed in by TRACE sample custodian?

1]
L 1] E
COC filled out properly and signed by client? I:l
BES
1]

Was project manager called and samples discussed?

Report ID:

Notes: *EMD pH Test Strips Used:

H 0-2.5 Ol pH 11.0-13.0
Mot: HC563733 Lot: HC547328

[Jotner:

Lot: HC563733 verified 6/21/16 AY

Lol: HC574761 verified 04/03/17 JS

Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/5/17

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

T17G390 TRACE_QC FINAL 08 18 17 1627
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August 18, 2017

Mr. Tom Flaminio
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 228-2333
Fax: (906) 226-8371

RE: Trace ID: T17G390

Dear Mr. Flaminio:

Enclosed are your analytical results associated with your project for MBLP CCR 60546383. The results of
this report relate only to the samples listed in the body of this report.

The results were obtained from Summit Environmental Technologies.

Thank you for working with Trace. If you have questions concerning this report, please contact me at
231.773.5998 or by email at jmink@trace-labs.com.

Sincerely,

ﬂﬁw&

Jon Mink
Senior Project Manager

Enclosures

NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G390 TRACE_Farmed_Out FINAL 08 18 17 1629



TRECE

CHAIN-OF-CUSTODY RECORD

Page R\ oﬁ~

TRACE ID NO.

711620

phone 231.773.5998 Trace Analytical Laboratories, Inc.
- " toll-free  800.733.5998 2241 Black Creek Road A T
the science of compliance fex 231.773.6537 Muskegon, MI 49444-2673 > A.\,,P\P.
www.trace-labs.com Z | Logged By: % Checked By: Q\ﬁ ~
’ w ] ) / 7\
Client Name: b:m\h,u .\.J w Received oniice: { Yes ) No Preservative Checked: QQ No N/A
o
= Contact Person: _ O M —J —(nC.)A ta m Soil Volatiles Preserved: MeOH Low Level Lab Sampling Time:
.TG Mailing Address: \ 13~ {n /.wd.)
3| Ciy Stme, ZnCode: M A Qu e omr u¥b s~ : ; p—
Begulatory Requirements Turnaround Requirements
M Phone: _iﬂmx MERA TMDL's O Standard a S = Soil WI = Wipes
o = Drinking Water O 3-4 Day (RUSH)* d W = Water LW = Liquid Waste
W Email Address: 1) A “PTC\S. T)._ S~ gl s M (om NPDES dJ 24-48 Hour (RUSH)* [J SE = Sediment A= Air
it USACE d * Requires prior approval Ol =Qil D = Drinking Water
Cell #: Tmau_ma by: _ \ W Special d SO = Solid Waste SL = Sludge
Project Name & #. /4 AL CC W 60OS 9628 u ANALYSIS REQUESTED
_W Billing Address (if different) \. ,4\P “ & m
= | City, State, Zip Code b\, X9 ruu\ g
[ 7 =
Attn; Phone: PO #: /(Cf /ﬂ >\.< m
=] @ q % /N\ /_ £
Thace| pate | Tme |EB x |58 WAL, S I g
NO. | TAKEN | TAKEN |ZE CLIENT SAMPLE ID g |22 W~ Ju v <
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In executing this Chain of Custody, the client acknowledges acceptance of the terms and conditions of the agreement as set forth at http:/www.trace-labs.com/cocterms.php

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

Farmed_Out FINAL 08 18 17 1629

Report ID: T17G390 TRACE



SAMPLE LOG IN CHECKLIST

Trace ID #: W7£5 (i() Date: 7/&2-’//‘7 Package Description: é’gd!f/r Tem;ezre: /e Z

Client Name:gff'f)m Time:  //f)! $& Logged in by:

Cooler Receipt

Cooler/samples delivered by: Trace courier |:]
Hand delivered I:I Name of delivery person:

Commercial courier Iﬁ:\ UPSl:l FED EXLKJ US Mail [:I

Tracking Number: I:lNot Applicable
Tracking #: ~1 7q@ (7‘/0 '7? //74& ¢

COG Seals present and intacton cooler? [ |NotApplicable ~ [__|No [ ><ves
Custody seals signed by Client? [__|No [ZlYes Client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? KI Correction Factors:  <Digital Stick Thermometer CF = -0.6°C
Muiltiple bags of ice around samples? D +IR Thermometer CF = -0.4°C
Ice Packs/ Blue Ice : |:| Representative Sample Temperature: ‘3 2 °C (check one below)
No Coolant Present: :I IX' Temp Blank (Stick Thermometer)
Ice still pregent upon receipt (circle one): I:l Client Sample (IR Thermometer)
K:; No N/A Melt Water: t ‘:i °C (Use Digital Stick Thermometer)

General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?l ﬁl | I I:l

Each sample point is in a sealed plastic bag?l )—< l | | i |

Labels filled out compietely?l >_< | l | | |

Al bottle labels agree with Chain of Custody (CoC)?[X ] [ [_]

Sufficient sample to run tests requested?

pH checked and samples at correct pH? m See Below*

Correct preservative added to samples? [ X |

Air bubbles absent from VOAs?

COC signed in by TRACE sample custodian?

0RO

[ ]
L]
]
1]

COC filled out properly and signed by client? |_|
alem

]

Was project manager called and samples discussed?

Report ID:

Notes: f(’]u('p)w/gd‘ [%/441,[/_'_ *EMD pH Test Strips Used:

0-2.5 - pH 11.0-13.0
ot: HC563733 Lot: HC547328

[Oother:

Lot: HC563733 verified 6/21/16 AY

Lot: HC574761 verified 04/03/17 JS

Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/5/17

CERTIFICATE OF ANALYSIS

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

T17G390 TRACE_Farmed_Out FINAL 08 18 17 1629



SAMPLE LOG IN CHECKLIST

Trace ID #: “r’/7&3‘/{) Date: 7[21//7 Package Description: _{ ZQ/M Temperature: /: Q
client Name: 3£/ DY 7 Time:  JO.$D Logged inby: (7,

Cooler Receipt

Cooler/samples delivered by: Trace courier |:]
Hand delivered |:l Name of delivery person:

Commercial courier ups[ | FEDEXHL] US Mail [ ]

Tracking Number: :l Not Appllcable

Tracking #: qta QQ 7? /0&(

COC Seals present and intact on cooler?  [___|Not Applicable |:|No MYes
Custody seals signed by Client? |:]No Ez}es Client custody seal # (if applicable):

Coolant and Temperature
Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip 1ce7 Correction Factors: +Digital Stick Thermometer CF = -0.6°C

Muitiple bags of ice around samples? | *IR Thermometer CF = -0.4°C

Ice Packs/ Blue Ice : Representative Sample Temperature: 3 O °C (check one below)

No Coolant Present: Temp Blank {Stick Thermometer)

Ice still pr t upon receipt (circle one): Client Sample (IR Thermometer)
Yes No N/A Melt Water: i { fé °C (Use Digital Stick Thermometer)
General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition? I:I ’_|
Each sample point is in a sealed plastic bag?[N] [ | [_|
Labels filled out completely? I_l I_l
Al bottle labels agree with Chain of Custody (coC)?[ S [ [ ]
Sufficient sample to run tests requested?m r——l r__l

pH checked and samples at correct pH?z, |:| [] seeBelow*

Correct preservative added to samples? K

Air bubbles absent from VOAs?

1]
L 1] E
COC filled out properly and signed by client? I:l
BES
1]

COC signed in by TRACE sample custodian?

Was project manager called and samples discussed?

Report ID:

Notes: *EMD pH Test Strips Used:

H 0-2.5 [ pH 11.0-13.0
mot: HC563733 Lot: HC547328

[Jotner:

Lot: HC563733 verified 6/21/16 AY

Lol: HC574761 verified 04/03/17 JS

Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/5/17

CERTIFICATE OF ANALYSIS

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

T17G390 TRACE_Farmed_Out FINAL 08 18 17 1629



Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

August 17, 2017

Jon Mink

Trace Analytical Laboratories, Inc.
2241 Black Creek Road
Muskegon, M1 49444

TEL: (231) 773-5998

FAX: (231) 773-6537

RE: T17G390
Dear Jon Mink: Order No.: 17071376

Summit Environmental Technologies, Inc. received 7 sample(s) on 7/25/2017 for the
anayses presented in the following report.

There were no problems with the analytical events associated with this report unless noted
in the Case Narrative.

Quality control datais within laboratory defined or method specified acceptance limits
except where noted.

If you have any questions regarding these tests results, please feel free to call the
laboratory.

Sincerely,

Holly Florea
Project Manager

3310 Win St.
Cuyahoga Falls, Ohio 44223

Arkansas 88-0735, California 07256CA, Colorado, Connecticut PH-0108, Delaware, Florida NELAC E87688, Georgia E87688, |daho OH00923, Illinois
200061, Indiana C-OH-13, Kansas E-10347, Kentucky (Underground Storage Tank) 3, Kentucky 90146, Louisiana 04061, Maryland 339, Minnesota
409711, New Hampshire 2996, New Jersey OHO006, New Y ork 11777, North Carolina 39705 and 631, North Dakota R-201, Oklahoma 9940, Oregon
OH200001, Rhode Island LA000317, South Carolina 92016001, Texas T104704466-11-5, Utah OH009232011-1, Virginia 00440 and 1581, Washington
C891
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http://www.settek.com

Summit Environmental Technologies, Inc.

330Win S, Case Narrative

Cuyahoga Falls, Ohio 44223 WO#: 17071376
TEL: (330) 253-8211 FAX: (330) 253-4489 _
Website: http://www.settek.con Date: 8/17/2017

CLIENT: Trace Analytical Laboratories, Inc.
Proj ect: T17G390

Thisreport in its entirety consists of the following documents: Cover Letter, Case Narrative, Analytica
Results, QC Summary Report, Applicable Accreditation Information, Chain-of-Custody, Cooler
Receipt Form, and other applicable forms as necessary. All documents contain the Summit
Environmental Technologies, Inc., Work Order Number assigned to this report.

Summit Environmental Technologies, Inc., holds the accreditations/certifications listed at the bottom of
the cover letter that may or may not pertain to this report. State Certificates and Scopes of Accreditation
are attached as applicable. Results provided in this report for any parameter not listed on the Scope of
Accreditation should be considered “not certified.”

The information contained in this analytical report is the sole property of Summit Environmental
Technologies, Inc. and that of the customer. It cannot be reproduced in any form without the consent of
Summit Environmental Technologies, Inc. or the customer for which this report was issued. The results
contained in this report are only representative of the samples received. Conditions can vary at different
times and at different sampling conditions. Summit Environmental Technologies, Inc. is not responsible
for use or interpretation of the dataincluded herein.

All results for Solid Samples are reported on an "as received” or "wet weight" basis unlessindicated as
"dry weight" using the "-dry" designation on the reporting units.

This report is believed to meet al of the requirements of the accrediting agency, where applicable. Any
comments or problems with the analytical events associated with this report are noted below.

Original
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http://www.settek.com

Summit Environmental Technologies, Inc.

3310 Win .
Cuyahoga Falls, Ohio 44223

Workorder
Sample Summary

TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17071376
Website: http://www.settek.com 17-Aug-17

CLIENT: Trace Analytical Laboratories, Inc.
Project: T17G390
Lab SamplelD Client Sample D Tag No Date Collected Date Received Matrix
17071376-001 T17G390-01 7/19/2017 12:45:00 PM 7/25/2017 10:25:00 AM Aqueous
17071376-002 T17G390-02 7/19/2017 11:55:00 AM 7/25/2017 10:25:00 AM Aqueous
17071376-003 T17G390-03 7/19/2017 10:55:00 AM 7/25/2017 10:25:00 AM Aqueous
17071376-004 T17G390-04 7/19/2017 3:20:00 PM 7/25/2017 10:25:00 AM Aqueous
17071376-005 T17G390-05 7/19/2017 2:10:00 PM 7/25/2017 10:25:00 AM Aqueous
17071376-006 T17G390-06 7/19/2017 7/25/2017 10:25:00 AM Aqueous
17071376-007 T17G390-07 7/20/2017 2:30:00 PM 7/25/2017 10:25:00 AM Aqueous
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Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17071376
Date Reported:  8/17/2017

CLIENT:
Proj ect: T17G390
Lab ID: 17071376-001

Client SampleID T17G390-01

Trace Analytical Laboratories, Inc.

Collection Date: 7/19/2017 12:45:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCilL +0.1 1 8/17/2017 8:34:00 AM
Yield 1.00 1 8/17/2017 8:34:00 AM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 2.33 1.00 pCilL +0.73 1 8/16/2017 3:09:00 PM
Yield 0.810 1 8/16/2017 3:09:00 PM

Qualifiers: *

MC
ND

Value exceeds Maximum Contaminant Level.
Holding times for preparation or analysis exceeded
Valueisbelow Minimum Compound Limit.

Not Detected

Second column confirmation exceeds

T ozzZm

Value above quantitation range

Manual Integration used to determine area response
Tentatively identified compounds

RSD is greater than RSDIimit

Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17071376
Date Reported:  8/17/2017

CLIENT:
Proj ect: T17G390
Lab ID: 17071376-002

Client SampleID T17G390-02

Trace Analytical Laboratories, Inc.

Collection Date: 7/19/2017 11:55:00 AM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCilL +0.18 1 8/17/2017 8:34:00 AM
Yield 1.00 1 8/17/2017 8:34:00 AM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCilL +0.48 1 8/16/2017 3:09:00 PM
Yield 1.00 1 8/16/2017 3:09:00 PM

Qualifiers: *

MC
ND

Value exceeds Maximum Contaminant Level.
Holding times for preparation or analysis exceeded
Valueisbelow Minimum Compound Limit.

Not Detected

Second column confirmation exceeds

T ozzZm

Value above quantitation range

Manual Integration used to determine area response
Tentatively identified compounds

RSD is greater than RSDIimit

Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17071376
Date Reported:  8/17/2017

CLIENT:
Proj ect: T17G390
Lab ID: 17071376-003

Client SampleID T17G390-03

Trace Analytical Laboratories, Inc.

Collection Date: 7/19/2017 10:55:00 AM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCilL +0.15 1 8/17/2017 8:34:00 AM
Yield 1.00 1 8/17/2017 8:34:00 AM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCilL +0.39 1 8/16/2017 3:09:00 PM
Yield 1.00 1 8/16/2017 3:09:00 PM

Qualifiers: *

MC
ND

Value exceeds Maximum Contaminant Level.
Holding times for preparation or analysis exceeded
Valueisbelow Minimum Compound Limit.

Not Detected

Second column confirmation exceeds

T ozzZm

Value above quantitation range

Manual Integration used to determine area response
Tentatively identified compounds

RSD is greater than RSDIimit

Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17071376
Date Reported:  8/17/2017

CLIENT:
Proj ect: T17G390
Lab ID: 17071376-004

Client SampleID T17G390-04

Trace Analytical Laboratories, Inc.

Collection Date: 7/19/2017 3:20:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCilL +0.25 1 8/17/2017 8:34:00 AM
Yield 1.00 1 8/17/2017 8:34:00 AM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 1.07 1.00 pCilL +0.49 1 8/16/2017 3:09:00 PM
Yield 1.00 1 8/16/2017 3:09:00 PM

Qualifiers: *

MC
ND

Value exceeds Maximum Contaminant Level.
Holding times for preparation or analysis exceeded
Valueisbelow Minimum Compound Limit.

Not Detected

Second column confirmation exceeds

T ozzZm

Value above quantitation range

Manual Integration used to determine area response
Tentatively identified compounds

RSD is greater than RSDIimit

Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17071376
Date Reported:  8/17/2017

CLIENT:
Proj ect: T17G390
Lab ID: 17071376-005

Client SampleID T17G390-05

Trace Analytical Laboratories, Inc.

Collection Date: 7/19/2017 2:10:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCilL +0.24 1 8/17/2017 8:35:00 AM
Yield 1.00 1 8/17/2017 8:35:00 AM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 1.51 1.00 pCilL +0.65 1 8/16/2017 3:09:00 PM
Yield 1.00 1 8/16/2017 3:09:00 PM

Qualifiers: *

MC
ND

Value exceeds Maximum Contaminant Level.
Holding times for preparation or analysis exceeded
Valueisbelow Minimum Compound Limit.

Not Detected

Second column confirmation exceeds

T ozzZm

Value above quantitation range

Manual Integration used to determine area response
Tentatively identified compounds

RSD is greater than RSDIimit

Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17071376
Date Reported:  8/17/2017

CLIENT:
Proj ect: T17G390
Lab ID: 17071376-006

Client SampleID T17G390-06

Trace Analytical Laboratories, Inc.

Collection Date: 7/19/2017

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCilL +0.16 1 8/17/2017 8:35:00 AM
Yield 1.00 1 8/17/2017 8:35:00 AM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCilL +0.35 1 8/16/2017 3:09:00 PM
Yield 1.00 1 8/16/2017 3:09:00 PM

Qualifiers: *

MC
ND

Value exceeds Maximum Contaminant Level.
Holding times for preparation or analysis exceeded
Valueisbelow Minimum Compound Limit.

Not Detected

Second column confirmation exceeds

T ozzZm

Value above quantitation range

Manual Integration used to determine area response
Tentatively identified compounds

RSD is greater than RSDIimit

Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17071376
Date Reported:  8/17/2017

CLIENT:
Proj ect: T17G390
Lab ID: 17071376-007

Client SampleID T17G390-07

Trace Analytical Laboratories, Inc.

Collection Date: 7/20/2017 2:30:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCilL +0.13 1 8/17/2017 8:35:00 AM
Yield 1.00 1 8/17/2017 8:35:00 AM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 1.24 1.00 pCilL +0.63 1 8/16/2017 3:10:00 PM
Yield 1.00 1 8/16/2017 3:10:00 PM

Qualifiers: *

MC
ND

Value exceeds Maximum Contaminant Level.
Holding times for preparation or analysis exceeded
Valueisbelow Minimum Compound Limit.

Not Detected

Second column confirmation exceeds

T ozzZm

Value above quantitation range

Manual Integration used to determine area response

Tentatively identified compounds
RSD is greater than RSDIimit
Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win .

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

WO#:

QC SUMMARY REPORT

17071376

17-Aug-17

Client: Trace Analytical Laboratories, Inc.
Project: T17G390 BatchID: 28306
Sample ID mb-28306 SampType: MBLK TestCode: Radium-228_  Units: pCi/L Prep Date: 8/10/2017 RunNo: 73520
Client ID: PBW Batch ID: 28306 TestNo: E904.0 E903-904 Analysis Date: 8/16/2017 SeqgNo: 1229916
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 ND 1.00 0 0
Yield 1.00 0 0
Sample ID Ics-28306 SampType: LCS TestCode: Radium-228_  Units: pCi/L Prep Date: 8/10/2017 RunNo: 73520
ClientID: LCSW Batch ID: 28306 TestNo: E904.0 E903-904 Analysis Date: 8/16/2017 SeqNo: 1229917
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 5.33 1.00 5.000 0 107 130
Yield 1.00 0 0
Sample ID 17071190-001aMS  SampType: MS TestCode: Radium-228_  Units: pCi/L Prep Date: 8/10/2017 RunNo: 73520
Client ID: BatchQC Batch ID: 28306 TestNo: E904.0 E903-904 Analysis Date: 8/16/2017 SeqNo: 1229920
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 4.52 1.00 5.000 1.068 69.1 130 S
Yield 1.00 1.000 0
Qualifiers: *  Value exceeds Maximum Contaminant Level. Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below gquantitation limits M Manual Integration used to determine Oricinal
MC Valueisbeow Minimum Compound Limit. ND Not Detected O RSD isgreater than RSDIlimit rgin
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits
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Summit Environmental Technologies, Inc.
3310 Win .

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

QC SUMMARY REPORT

WO#:

17071376

17-Aug-17

Client: Trace Analytical Laboratories, Inc.

Project: T17G390 BatchID: 28306

Sample ID mb-28306 SampType: MBLK TestCode: Radium-226_  Units: pCi/L Prep Date: 8/10/2017 RunNo: 73526

Client ID: PBW Batch ID: 28306 TestNo: E903.0 E903-904 Analysis Date: 8/17/2017 SeqgNo: 1230041

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-226 ND 1.00

Yield 1.00

Sample ID LCS-28306 SampType: LCS TestCode: Radium-226_  Units: pCi/L Prep Date: 8/10/2017 RunNo: 73526

ClientID: LCSW Batch ID: 28306 TestNo: E903.0 E903-904 Analysis Date: 8/17/2017 SeqNo: 1230043

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-226 4.03 1.00 5.000 0 80.6 70 130

Sample ID 17071190-001aMS  SampType: MS TestCode: Radium-226_  Units: pCi/L Prep Date: 8/10/2017 RunNo: 73526

Client ID: BatchQC Batch ID: 28306 TestNo: E903.0 E903-904 Analysis Date: 8/17/2017 SeqgNo: 1230045

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-226 4.71 1.00 5.000 0 94.2 70 130

Qualifiers: *  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below gquantitation limits M Manual Integration used to determine Oricinal
MC Valueisbeow Minimum Compound Limit. ND Not Detected O RSD isgreater than RSDIlimit rgin
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits
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Summit Environmental Technologies, In Qual Ifl es and ACF OﬂymS

3310 Win ¢

Cuyahoga Falls, Ohio 442z WO#:

TEL: (330) 253-8211 FAX: (330) 253-44¢

Website: http://www.settek.co Date:

17071376
8/17/2017

These commonly used Qualifiers and Acronyms may or may not be present in this report.

Qualifiers

U The compound was anayzed for but was not detected.

J Thereported value is greater than the M ethod Detection Limit but less than the Reporting Limit.

H The hold time for sample preparation and/or analysis was exceeded.

D Theresult is reported from adilution.

E The result exceeded the linear range of the calibration or is estimated due to interference.

MC Theresult is below the Minimum Compound Limit.

* The result exceeds the Regulatory Limit or Maximum Contamination Limit.

m Manual integration was used to determine the area response.

d Manual integration in which peak was deleted

N Theresult is presumptive based on aMass Spectral library search assuming a 1:1 response.

P The second column confirmation exceeded 25% difference.

C The result has been confirmed by GC/MS.

X The result was not confirmed when GC/MS Analysis was performed.

B/MB+ The analyte was detected in the associated blank.

G The ICB or CCB contained reportable amounts of analyte.

QC-/+ TheCCV recovery failed low (-) or high (+).

R/QDR The RPD was outside of accepted recovery limits.

QL-/+ TheLCSor LCSD recovery faled low (-) or high (+).

QLR The LCS/LCSD RPD was outside of accepted recovery limits.

QM-/+ TheMSor MSD recovery failed low (-) or high (+).

QMR  TheMS/MSD RPD was outside of accepted recovery limits.

QV-/+ ThelCV recovery failed low (-) or high (+).

S The spike result was outside of accepted recovery limits.

4 Deviation; A deviation from the method was performed; Please refer to the Case Narrative for
additional information

Acronyms

ND Not Detected RL Reporting Limit

QC Quality Control MDL Method Detection Limit

MB Method Blank LOD Level of Detection

LCS Laboratory Control Sample LOQ Level of Quantitation

LCSD Laboratory Control Sample Duplicate PQL Practical Quantitation Limit

QCs Quality Control Sample CRQL Contract Required Quantitation Limit

DUP Duplicate PL Permit Limit

MS Matrix Spike RegL vl Regulatory Limit

MSD Matrix Spike Duplicate MCL Maximum Contamination Limit

RPD Relative Percent Different MinCL Minimum Compound Limit

ICV Initial Calibration Verification RA Reanalysis

ICB Initial Calibration Blank RE Reextraction

ccv Continuing Calibration Verification TIC Tentatively Identified Compound

CCB Continuing Calibration Blank RT Retention Time

RLC Reporting Limit Check CF Cadlibration Factor

DF Dilution Factor RF Response Factor

Thislist of Qualifiersand Acronymsreflects the most commonly utilized Qualifiersand Acronymsfor reporting.
Pleaserefer to the Analytical Notesin the Case Narrative for any Qualifiersor Acronymsthat do not appear in this
list or for additional information regarding the use of these Qualifierson reported data.

Original
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AECOM 414.944.6080 tel

A -COM 1555 N. RiverCenter Drive, Suite 214 414.944.6081 fax

Milwaukee, W1 53212

Data Validation Report

Project: Marquette Board of Light and Power (MBLP) Project
Laboratory: Trace Analytical Laboratories and Summit Environmental Technologies
Work Order: T17G439

Analyses/Method:  Metals (6010B/6020/7470A), General Chemistry (300.0/SM 2540C),
Radiological (903.0/904.0)

Validation Level: Level 2

Prepared by: Lisa Smith (CEAC)/AECOM Completed on: 9/5/2017

The groundwater samples listed below were collected by AECOM for the MBLP Combustible Coal
Residuals (CCR) Impoundment Groundwater Monitoring Project on July 24, 2017.

Sample ID QC Samples Sample Date/Time Laboratory ID
MW-1 24-Jul-17 T17G439-03
MW-2 24-Jul-17 T17G439-04
MW-3 24-Jul-17 T17G439-05
MW-4 24-Jul-17 T17G439-02
MW-5 MS/MSD 24-Jul-17 T17G439-01
Dup 72117 FD of MW-4 24-Jul-17 T17G439-07
Equipment Blank 22417 24-Jul-17 T17G439-06

Data validation activities were conducted with reference to:

National Functional Guidelines for Inorganic Superfund Methods Data Review (January
2017);
Evaluation of Radiochemical Data Usability (United States Department of Energy (1997).

The National Data Validation Functional Guidelines were modified to accommodate the non-CLP
methodologies. In the absence of method-specific information, laboratory quality control (QC)
limits, was used as appropriate as the basis for validation actions.

REVIEW ELEMENTS

The data were evaluated based on the following parameters (where applicable to the method):

Data completeness (chain-of-custody (COC)/sample integrity)
Holding times and sample preservation

Laboratory blanks and equipment blanks

Matrix spike (MS) and/or matrix spike duplicate (MSD) results
Laboratory duplicates

Laboratory control sample (LCS) results

NN NN



Resolution Consultants 2

v Field duplicate results
v Sample results and quantitation

The symbol (v') indicates that no validation qualifiers were applied based on this parameter. The
symbol ( X) indicates that a QC nonconformance resulted in the qualification of data. Any QC
nonconformance that resulted in the qualification of data is discussed below. In addition,
nonconformances or other issues that were noted during validation, but did not result in qualification
of data, may be discussed for informational purposes only.

SUMMARY

The data appear valid as reported and may be used for decision making purposes. Selected data
points were qualified as estimated due to honconformances of certain QC criteria. Qualified sample
results are presented in Table 1 and a summary is listed below. A detailed data validation
discussion is provided in the Detailed Review Section.

Calcium had a high RPD for the MW-5 matrix spike and one result was qualified as
estimated (J).

Radium-228 had a low matrix spike recovery and one result was qualified as estimated
(UJ).

DETAILED REVIEW

Data Completeness

The data package was reviewed and found to meet acceptance criteria for completeness:

The COCs were reviewed for completeness of information relevant to the samples and
requested analyses, and for signatures indicating transfer of sample custody.

The laboratory sample login sheet(s) were reviewed for issues potentially affecting sample
integrity, including the condition of sample containers upon receipt at the laboratory.
Completeness of analyses was verified by comparing the reported results to the COC
requests.

The sample collection date was listed for only the first three lines of the COC. The sample date was
taken from the container labels, or inferred from the first three samples for the remaining samples
listed on the COC. This minor omission does not impact data usability. No other discrepancies were
noted.

Holding Times/Sample Preservation

Sample preservation and preparation/analysis holding times were reviewed for conformance with
temperature and preservation requirements.

Samples were properly preserved and received within temperature requirements. Samples were
analyzed within holding times.

Laboratory Method Blanks and Equipment Blanks

Laboratory method blanks are analyzed to assess contamination from laboratory procedures. Method
blanks were analyzed at the correct frequency. Analytes were not detected in the method blanks.



Resolution Consultants

One equipment blank was associated with the groundwater samples collected. Equipment blank
results were nondetect indicating contamination did not occur.

MS/MSD Results

Matrix spikes are analyzed to determine the effects of sample matrix on the measurement
methodology. Extra sample volume was collected for sample MW-5, and MS/MSD results were
provided for all applicable analyses. MS/MSD recoveries and RPDs were within criteria, with the
exception of calcium and Radium-228 as summarized in the table below.

MS/MSD % | Recovery RPD
Analyte Recovery Limits RPD Limit Qualifications
MW-5:
Calcium 108/136 75-125 22 20 The sample concentration was

greater than 4 times the spike
concentration and recovery
results were not evaluated. The
calcium result for MW-5 was
qualified as estimated (J) due to
the RPD exceedance.

The Radium -228 result for MW-5
Radium -228 69.1/-- 70-130 - - was nondetect and qualified as
estimated (UJ).

Laboratory Duplicates

TDS laboratory duplicate analysis was performed on sample MW-5. The RPD was within the
precision limit of 10% and was acceptable.

LCS Results
LCSs are analyzed to monitor the accuracy of the analytical method independent of matrix effects.
The LCSs were analyzed at the correct frequency and were within the laboratory specified QC

limits.

Field Duplicate Results

Sample Dup 72117 was collected as a field duplicate of sample MW-4. RPDs were within the 30%
limit for groundwater samples, and were acceptable.

Field
Sample Duplicate
Analyte Units Result Result RPD RPD Limit

MW-4/Dup 72117:

Calcium mg/l 89 89 0 30
Chloride mg/l 220 230 4.4 30
Sulfate mg/l 18 19 5.4 30
Total Dissolved Solids mg/l 730 710 2.8 30

Results qualified due to blank contamination (B), are not included in the table above.
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Sample Results and Quantitation

Results were reported down to the reporting limits.

pH analysis was performed in the field to ensure that analyses were performed within the required
hold time.

QUALIFICATION ACTIONS

Sample results qualified as a result of validation actions are summarized in Table 1. All actions are
described above.

Table 1 - Data Validation Summary of Qualified Data

. Validati Validati
Sample ID Analyte Units Result a .allon andation
Qualifiers | Reason
MW-5 Calcium mg/L 100 J ms
MW-5 Radium-228 pCi/L 1.0+0.17 uJ ms
Qualifier Definition
J The analyte was positively identified; the associated

numerical value is the approximate concentration of the
analyte in the sample.

uJ The analyte was not detected above the reported sample
detection limit. However, the reported detection limit is
approximate and may or may not represent the actual limit
of detection necessary to accurately and precisely measure
the analyte in the sample.

Reason Codes Description
ms Matrix spike



August 18, 2017

Mr. Tom Flaminio
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 228-2333
Fax: (906) 226-8371

RE: Trace Project T17G439
Client Project MBLP CCR 60546383

Dear Mr. Flaminio:

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

All reports were examined through Trace's validation process to ensure that requirements for quality and
completeness were satisfied. All reported analytical results were obtained in accordance with the methods
referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this
work, however, some results may have raised reporting limits to correct for percent solids.

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements
of the NELAC Standard, except for those analytes with a "N" notation. These analytes have not been
evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at
jmink@trace-labs.com.

Sincerely,

ﬂww

Jon Mink
Senior Project Manager
Enclosures

NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643 Page 1 of 26



SAMPLE SUMMARY

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383
Trace ID Sample ID Matrix Collected By Date Collected Date Received
T17G439-01 MW-5 Water tvf 07/24/17 07:50 07/25/17 13:10
T17G439-02 MW-4 Water tvf 07/24/17 09:00 07/25/17 13:10
T17G439-03 MW-1 Water tvf 07/24/17 11:30 07/25/17 13:10
T17G439-04 MW-2 Water tvf 07/24/17 12:30 07/25/17 13:10
T17G439-05 MW-3 Water tvf 07/24/17 13:05 07/25/17 13:10
T17G439-06 Equipment Blank 22417 Water tvf 07/24/17 14:30 07/25/17 13:10
T17G439-07 Dup 72117 Water tvf 07/24/17 07/25/17 13:10
CERTIFICATE OF ANALYSIS

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

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643

Page 2 of 26



DEFINITIONS

LCS
LCSD
MS
MSD
RPD
DUP
RDL
MCL
TIC
<,NDorU
N

NA

AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

Laboratory Control Sample
Laboratory Control Sample Duplicate

Matrix Spike

Matrix Spike Duplicate
Relative Percent Difference

Matrix Duplicate

Reporting Detection Limit

Maximum Contamination Limit

Tentatively Identified Compound

Indicates the compound was analyzed for but not detected

Indicates a result that exceeds its associated MCL or Surrogate control limits
Indicates that the compound has not been evaluated by NELAC

Indicates that the compound is not available.

NOTE: Samples for volatiles that have been extracted with a water miscible solvent were corrected for the
total volume of the solvent/water mixture.
Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID:

T070841-MSD2

Analysis: EPA 6010B

Calcium

Note 227 : The MSD recovery was out of control, resulting in an out of control RPD
between the MS and MSD. Because the background concentration of this analyte is
greater than four times the spike amount, no data require qualification.

Trace ID:

Analysis: SM 4500-H+ B-11

T17G439-01

pH

Note Client: The analysis was performed on site at the time of sampling by the
client.

Trace ID:

Analysis: SM 4500-H+ B-11

T17G439-02

pH

Note Client : The analysis was performed on site at the time of sampling by the
client.

Trace ID:

Analysis: SM 4500-H+ B-11

T17G439-03

pH

Note Client: The analysis was performed on site at the time of sampling by the
client.

Trace ID:

Analysis: SM 4500-H+ B-11

T17G439-04

pH

Note Client: The analysis was performed on site at the time of sampling by the
client.

Trace ID:

T17G439-05

CERTIFICATE OF ANALYSIS

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

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643

Page 3 of 26



Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.

Trace ID:  T17G439-06

Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.

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

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643 Page 4 of 26



ANALYTICAL RESULTS

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383
Trace ID: T17G439-01 Date Collected: 07/24/17 07:50 Matrix:  Water

Sample ID: MW-5

Date Received: 07/25/17 13:10

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T070834
Mercury <0.00020 mg/L 0.00020 1 07/28117 kbc 07/31117 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T070841
Barium 0.16 mg/L 0.10 1 07/28/17 kbc 07/28/17 nws
Boron <0.30 mg/L 0.30 1 07/28/17 kbc 07/28/17 nws
Calcium 100 mg/L 1.0 1 07/28/17 kbc 07/28/17 nws
Lithium <0.010 mg/L 0.010 1 07/28/17 kbc 07/28/17 nws N
Analysis Method: EPA 6020
Batch: T070841
Antimony <0.0020 mg/L 0.0020 1 07/28/17 kbc 08/01/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 07/28/17 kbc 08/02/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 07/28/17 kbc 08/02/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 07/28117 kbc 08/01/17 dtm
Chromium <0.010 mg/L 0.010 1 07/28/17 kbc 08/01/17 dtm
Cobalt <0.020 mg/L 0.020 1 07/28/117 kbc 08/01/17 dtm
Lead <0.0030 mg/L 0.0030 1 07/28/17 kbc 08/01/17 dtm
Molybdenum <0.050 mg/L 0.050 1 07/28/17 kbc 08/01/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 07/28/17 kbc 08/02/17 dtm
Thallium <0.0020 mg/L 0.0020 1 07/28/17 kbc 08/01/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T070745
Fluoride <0.38 mg/L 0.38 5 07/25/17 jek 07/25/17 jek
Chloride 190 mg/L 50 100 07/25/17 jek 07/26/17 jek
Sulfate as SO4 21 mg/L 25 5 07/25117 jek 07/25117 jek
Analysis Method: SM 2540 C-11
Batch: T070862
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643 Page 5 of 26



ANALYTICAL RESULTS

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383
Trace ID: T17G439-01 Date Collected: 07/24/17 07:50 Matrix:  Water
Sample ID: MW-5 Date Received: 07/25/17 13:10
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 730 mg/L 40 4 07/28/17 kj 07/28/17 kj
Analysis Method: SM 4500-H+ B-11

Batch: T070364
pH 7.17 pH Units 1 07/24/17 jm 07/24/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643

Page 6 of 26



ANALYTICAL RESULTS

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383
Trace ID: T17G439-02 Date Collected: 07/24/17 09:00 Matrix:  Water

Sample ID: MW-4

Date Received: 07/25/17 13:10

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T070834
Mercury <0.00020 mg/L 0.00020 1 07/28117 kbc 07/31117 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T070841
Barium <0.10 mg/L 0.10 1 07/28/17 kbc 07/28/17 nws
Boron <0.30 mg/L 0.30 1 07/28/17 kbc 07/28/17 nws
Calcium 89 mg/L 1.0 1 07/28/17 kbc 07/28/17 nws
Lithium <0.010 mg/L 0.010 1 07/28/17 kbc 07/28/17 nws N
Analysis Method: EPA 6020
Batch: T070841
Antimony <0.0020 mg/L 0.0020 1 07/28/17 kbc 08/01/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 07/28/17 kbc 08/02/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 07/28/17 kbc 08/02/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 07/28/117 kbc 08/01/17 dtm
Chromium <0.010 mg/L 0.010 1 07/28/17 kbc 08/01/17 dtm
Cobalt <0.020 mg/L 0.020 1 07/28/117 kbc 08/01/17 dtm
Lead <0.0030 mg/L 0.0030 1 07/28/17 kbc 08/01/17 dtm
Molybdenum <0.050 mg/L 0.050 1 07/28/17 kbc 08/01/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 07/28/17 kbc 08/02/17 dtm
Thallium <0.0020 mg/L 0.0020 1 07/28/17 kbc 08/01/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T070745
Fluoride <0.38 mg/L 0.38 5 07/25/17 jek 07/25/17 jek
Chloride 220 mg/L 50 100 07/25/17 jek 07/26/17 jek
Sulfate as SO4 18 mg/L 25 5 07/25117 jek 07/25117 jek
Analysis Method: SM 2540 C-11
Batch: T070862
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643 Page 7 of 26



ANALYTICAL RESULTS

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383
Trace ID: T17G439-02 Date Collected: 07/24/17 09:00 Matrix:  Water
Sample ID: MW-4 Date Received: 07/25/17 13:10
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 730 mg/L 40 4 07/28/17 kj 07/28/17 kj
Analysis Method: SM 4500-H+ B-11

Batch: T070364
pH 7.86 pH Units 1 07/24/17 jm 07/24/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643

Page 8 of 26



ANALYTICAL RESULTS

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383
Trace ID: T17G439-03 Date Collected: 07/24/17 11:30 Matrix:  Water

Sample ID: MW-1

Date Received: 07/25/17 13:10

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T070834
Mercury <0.00020 mg/L 0.00020 1 07/28117 kbc 07/31117 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T070841
Barium 0.15 mg/L 0.10 1 07/28/17 kbc 07/28/17 nws
Boron <0.30 mg/L 0.30 1 07/28/17 kbc 07/28/17 nws
Calcium 110 mg/L 1.0 1 07/28/17 kbc 07/28/17 nws
Lithium <0.010 mg/L 0.010 1 07/28/17 kbc 07/28/17 nws N
Analysis Method: EPA 6020
Batch: T070841
Antimony <0.0020 mg/L 0.0020 1 07/28/17 kbc 08/01/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 07/28/17 kbc 08/02/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 07/28/17 kbc 08/02/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 07/28117 kbc 08/01/17 dtm
Chromium <0.010 mg/L 0.010 1 07/28/17 kbc 08/01/17 dtm
Cobalt <0.020 mg/L 0.020 1 07/28/117 kbc 08/01/17 dtm
Lead <0.0030 mg/L 0.0030 1 07/28/17 kbc 08/01/17 dtm
Molybdenum <0.050 mg/L 0.050 1 07/28/17 kbc 08/01/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 07/28/17 kbc 08/02/17 dtm
Thallium <0.0020 mg/L 0.0020 1 07/28/17 kbc 08/01/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T070745
Fluoride <0.38 mg/L 0.38 5 07/25/17 jek 07/25/17 jek
Chloride 230 mg/L 50 100 07/25/17 jek 07/26/17 jek
Sulfate as SO4 20 mg/L 25 5 07/25117 jek 07/25117 jek
Analysis Method: SM 2540 C-11
Batch: T070862
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643 Page 9 of 26



ANALYTICAL RESULTS

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383
Trace ID: T17G439-03 Date Collected: 07/24/17 11:30 Matrix:  Water
Sample ID: MW-1 Date Received: 07/25/17 13:10
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 800 mg/L 40 4 07/28/17 kj 07/28/17 kj
Analysis Method: SM 4500-H+ B-11

Batch: T070364
pH 7.45 pH Units 1 07/24/17 jm 07/24/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643
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ANALYTICAL RESULTS

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383
Trace ID: T17G439-04 Date Collected: 07/24/17 12:30 Matrix:  Water

Sample ID: MW-2

Date Received: 07/25/17 13:10

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T070834
Mercury <0.00020 mg/L 0.00020 1 07/28/17 kbc 07/31/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T070841
Barium <0.10 mg/L 0.10 1 07/28/17 kbc 07/28/17 nws
Boron <0.30 mg/L 0.30 1 07/28/17 kbc 07/28/17 nws
Calcium 63 mg/L 1.0 1 07/28/17 kbc 07/28/17 nws
Lithium <0.010 mg/L 0.010 1 07/28/17 kbc 07/28/17 nws N
Analysis Method: EPA 6020
Batch: T070841
Antimony <0.0020 mg/L 0.0020 1 07/28/17 kbc 08/01/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 07/28/17 kbc 08/02/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 07/28/17 kbc 08/02/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 07/28/17 kbc 08/01/17 dtm
Chromium <0.010 mg/L 0.010 1 07/28/17 kbc 08/01/17 dtm
Cobalt <0.020 mg/L 0.020 1 07/28/17 kbc 08/01/17 dtm
Lead <0.0030 mg/L 0.0030 1 07/28/17 kbc 08/01/17 dtm
Molybdenum <0.050 mg/L 0.050 1 07/28/17 kbc 08/01/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 07/28/17 kbc 08/02/17 dtm
Thallium <0.0020 mg/L 0.0020 1 07/28/17 kbc 08/01/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T070745
Fluoride <0.38 mg/L 0.38 5 07/25/17 jek 07/25/17 jek
Chloride 59 mg/L 12 25 07/25/17 jek 07/26/17 jek
Sulfate as SO4 21 mg/L 25 5 07/25/17 jek 07/25/17 jek

Analysis Method: SM 2540 C-11
Batch: T070862

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

CERTIFICATE OF ANALYSIS

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643
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ANALYTICAL RESULTS

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383
Trace ID: T17G439-04 Date Collected: 07/24/17 12:30 Matrix:  Water
Sample ID: MW-2 Date Received: 07/25/17 13:10
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 350 mg/L 40 4 07/28/17 kj 07/28/17 kj
Analysis Method: SM 4500-H+ B-11

Batch: T070364
pH 8.09 pH Units 1 07/24/17 jm 07/24/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643
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ANALYTICAL RESULTS

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383
Trace ID: T17G439-05 Date Collected: 07/24/17 13:05 Matrix:  Water

Sample ID: MW-3

Date Received: 07/25/17 13:10

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T070834
Mercury <0.00020 mg/L 0.00020 1 07/28/17 kbc 07/31/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T070841
Barium 0.23 mg/L 0.10 1 07/28/17 kbc 07/28/17 nws
Boron <0.30 mg/L 0.30 1 07/28/17 kbc 07/28/17 nws
Calcium 69 mg/L 1.0 1 07/28/17 kbc 07/28/17 nws
Lithium <0.010 mg/L 0.010 1 07/28/17 kbc 07/28/17 nws N
Analysis Method: EPA 6020
Batch: T070841
Antimony <0.0020 mg/L 0.0020 1 07/28/17 kbc 08/01/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 07/28/17 kbc 08/02/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 07/28/17 kbc 08/02/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 07/28/17 kbc 08/01/17 dtm
Chromium <0.010 mg/L 0.010 1 07/28/17 kbc 08/01/17 dtm
Cobalt <0.020 mg/L 0.020 1 07/28/17 kbc 08/01/17 dtm
Lead <0.0030 mg/L 0.0030 1 07/28/17 kbc 08/01/17 dtm
Molybdenum <0.050 mg/L 0.050 1 07/28/17 kbc 08/01/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 07/28/17 kbc 08/02/17 dtm
Thallium <0.0020 mg/L 0.0020 1 07/28/17 kbc 08/01/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T070745
Fluoride <0.38 mg/L 0.38 5 07/25/17 jek 07/25/17 jek
Chloride 89 mg/L 25 50 07/25117 jek 07/26/17 jek
Sulfate as SO4 36 mg/L 25 5 07/25/17 jek 07/25/17 jek

Analysis Method: SM 2540 C-11
Batch: T070862

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

CERTIFICATE OF ANALYSIS

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643
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ANALYTICAL RESULTS

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383
Trace ID: T17G439-05 Date Collected: 07/24/17 13:05 Matrix:  Water
Sample ID: MW-3 Date Received: 07/25/17 13:10
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 440 mg/L 40 4 07/28/17 kj 07/28/17 kj
Analysis Method: SM 4500-H+ B-11

Batch: T070364
pH 7.86 pH Units 1 07/24/17 jm 07/24/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643
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ANALYTICAL RESULTS

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383
Trace ID: T17G439-06 Date Collected: 07/24/17 14:30 Matrix: Water
Sample ID: Equipment Blank 22417 Date Received: 07/25/17 13:10
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T070834
Mercury <0.00020 mg/L 0.00020 1 07/28/17 kbc 07/31/117 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T070841
Barium <0.10 mg/L 0.10 1 07/28/17 kbc 07/28/17 nws
Boron <0.30 mg/L 0.30 1 07/28/17 kbc 07/28/17 nws
Calcium <1.0 mg/L 1.0 1 07/28/17 kbc 07/28/17 nws
Lithium <0.010 mg/L 0.010 1 07/28/17 kbc 07/28/17 nws N
Analysis Method: EPA 6020
Batch: T070841
Antimony <0.0020 mg/L 0.0020 1 07/28/17 kbc 08/01/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 07/28/17 kbc 08/02/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 07/28/17 kbc 08/02/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 07/28/17 kbc 08/01/17 dtm
Chromium <0.010 mg/L 0.010 1 07/28/17 kbc 08/01/17 dtm
Cobalt <0.020 mg/L 0.020 1 07/28/17 kbc 08/01/17 dtm
Lead <0.0030 mg/L 0.0030 1 07/28/17 kbc 08/01/17 dtm
Molybdenum <0.050 mg/L 0.050 1 07/28/17 kbc 08/01/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 07/28/17 kbc 08/02/17 dtm
Thallium <0.0020 mg/L 0.0020 1 07/28/17 kbc 08/01/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T070745
Fluoride <0.38 mg/L 0.38 5 07/25117 jek 07/25117 jek
Chloride <10 mg/L 10 5 07/25/17 jek 07/25/17 jek
Sulfate as SO4 <2.5 mg/L 25 5 07/25117 jek 07/25117 jek
Analysis Method: SM 2540 C-11
Batch: T070862
CERTIFICATE OF ANALYSIS

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

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383
Trace ID: T17G439-06 Date Collected: 07/24/17 14:30 Matrix:  Water
Sample ID: Equipment Blank 22417 Date Received: 07/25/17 13:10
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids <10 mg/L 10 1 07/28/17 kj 07/28/17 kj
Analysis Method: SM 4500-H+ B-11

Batch: T070364
pH 7.94 pH Units 1 07/24/17 jm 07/24/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643

Page 16 of 26



ANALYTICAL RESULTS

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383
Trace ID: T17G439-07 Date Collected: 07/24/17 Matrix: Water
Sample ID: Dup 72117 Date Received: 07/25/17 13:10
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T070834
Mercury <0.00020 mg/L 0.00020 1 07/28/17 kbc 07/31/117 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T070841
Barium <0.10 mg/L 0.10 1 07/28/17 kbc 07/28/17 nws
Boron <0.30 mg/L 0.30 1 07/28/17 kbc 07/28/17 nws
Calcium 89 mg/L 1.0 1 07/28/17 kbc 07/28/17 nws
Lithium <0.010 mg/L 0.010 1 07/28/17 kbc 07/28/17 nws N
Analysis Method: EPA 6020
Batch: T070841
Antimony <0.0020 mg/L 0.0020 1 07/28/17 kbc 08/01/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 07/28/17 kbc 08/02/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 07/28/17 kbc 08/02/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 07/28/17 kbc 08/01/17 dtm
Chromium <0.010 mg/L 0.010 1 07/28/17 kbc 08/01/17 dtm
Cobalt <0.020 mg/L 0.020 1 07/28/17 kbc 08/01/17 dtm
Lead <0.0030 mg/L 0.0030 1 07/28/17 kbc 08/01/17 dtm
Molybdenum <0.050 mg/L 0.050 1 07/28/17 kbc 08/01/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 07/28/17 kbc 08/02/17 dtm
Thallium <0.0020 mg/L 0.0020 1 07/28/17 kbc 08/01/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T070745
Fluoride <0.38 mg/L 0.38 5 07/25117 jek 07/25117 jek
Chloride 230 mg/L 50 100 07/25/17 jek 07/26/17 jek
Sulfate as SO4 19 mg/L 25 5 07/2517 jek 07/2517 jek

Analysis Method: SM 2540 C-11
Batch: T070862

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

CERTIFICATE OF ANALYSIS

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643
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ANALYTICAL RESULTS
Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383

Trace ID: T17G439-07 Date Collected: 07/24/17 Matrix:  Water
Sample ID: Dup 72117 Date Received: 07/25/17 13:10
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids 710 mg/L 40 4 07/28/17 kj 07/28/17 kj

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643 Page 18 of 26



QUALITY CONTROL RESULTS

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383

QC Batch: T070834
QC Batch Method: EPA 7470A Prep

Analysis Description: Mercury, Total, EPA 7470/7471
Analysis Method: EPA 7470A

METHOD BLANK: T070834-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Mercury mg/L <0.00020 0.00020
LABORATORY CONTROL SAMPLE: T070834-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Mercury mg/L 0.00200 0.00190 95 77-122
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T070834-MSD1 Original: T17G439-01
Original ~ Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result  Result 9% Rec % Rec Limit RPD RPD Notes
Mercury mg/L 0 0.00200 0.00185 0.00204 92 102 76-123 10 20
Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383

QC Batch: T070841 Analysis Description: Barium, Total

QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6010B

for Liquids
METHOD BLANK: T070841-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Boron mg/L <0.30 0.30
Barium mg/L <0.10 0.10
Calcium mg/L <1.0 1.0
Lithium mg/L <0.010 0.010
LABORATORY CONTROL SAMPLE: T070841-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Boron mg/L 0.889 0.868 98 80-120
Barium mg/L 0.889 0.910 102 80-120
Calcium mg/L 8.89 9.33 105 80-120
Lithium mg/L 0.889 0.880 99 80-120
CERTIFICATE OF ANALYSIS

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

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T070841-MSD2 Original: T17G439-01

Original Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result o% Rec % Rec Limit RPD RPD Notes
Boron mg/L 0.0384 0.889 0.873 0.961 94 104 75-125 10 20
Barium mg/L 0.163 0.889 1.01 1.10 95 105 75-125 10 20
Calcium mg/L 104 8.89 114 116 108 136 75-125 22 20 227
Lithium mg/L 0.00104  0.889 0.815 0.891 92 100 75-125 9 20
Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383

QC Batch: T070841 Analysis Description: Antimony, Total

QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6020

for Liquids
METHOD BLANK: T070841-BLK1
Parameter Units F?(Iairsjll(t Relf)i;rﬂng Notes
Arsenic mg/L <0.0050 0.0050
Beryllium mg/L <0.0010 0.0010
Cadmium mg/L <0.0010 0.0010
Cobalt mg/L <0.020 0.020
Chromium mg/L <0.010 0.010
Molybdenum mg/L <0.050 0.050
Lead mg/L <0.0030 0.0030
Antimony mg/L <0.0020 0.0020
Selenium mg/L <0.0050 0.0050
Thallium mg/L <0.0020 0.0020
LABORATORY CONTROL SAMPLE: T070841-BS1

Spike LCs LCS % Rec

Parameter Units Conc. Result % Rec Limit Notes
Arsenic mg/L 0.0556 0.0483 87 80-120
Beryllium mg/L 0.111 0.115 103 80-120
Cadmium mg/L 0.0278 0.0233 84 80-120
Cobalt mg/L 0.889 0.845 95 80-120
Chromium mg/L 0.0278 0.0253 91 80-120
Molybdenum mg/L 0.889 0.877 99 80-120
Lead mg/L 0.0556 0.0566 102 80-120
Antimony mg/L 0.0556 0.0471 85 80-120
Selenium mg/L 0.0556 0.0482 87 80-120
Thallium mg/L 0.0556 0.0535 96 80-120

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T070841-MSD2 Original: T17G439-01

Original ~ Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result  Result 9% Rec % Rec Limit RPD RPD Notes
Arsenic mg/L 0 0.0556 0.0420 0.0468 76 84 75-125 " 20
Beryllium mg/L 0 0.111 0.114 0.122 103 110 75-125 7 20
Cadmium mg/L 0 0.0278 0.0225 0.0249 81 90 75-125 10 20
Cobalt mg/L 0.000696  0.889 0.778 0.877 87 99 75-125 12 20
Chromium mg/L 0 0.0278 0.0282 0.0273 102 98 75-125 3 20
Molybdenum mg/L 0.00592 0.889 0.879 0.976 98 109 75-125 1 20
Lead mg/L 0.000430 0.0556 0.0573 0.0606 102 108 75-125 6 20
Antimony mg/L 0 0.0556 0.0584 0.0635 105 114 75-125 8 20
Selenium mg/L 0 0.0556 0.0466 0.0523 84 94 75-125 12 20
Thallium mg/L 0 0.0556 0.0517 0.0575 93 104 75-125 " 20

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383

QC Batch: T069765 Analysis Description: Metals Digestion
QC Batch Method: EPA 200.2 Analysis Method: EPA 200.2

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383

QC Batch: T070745 Analysis Description: Sulfate
QC Batch Method: IC Prep W Analysis Method: EPA 300.0 Rev. 2.1

METHOD BLANK: T070745-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Chloride mg/L <10 10
Fluoride mg/L <0.10 0.10
Sulfate as SO4 mg/L <1.0 1.0
METHOD BLANK: T070745-BLK2
Blank Reporting
Parameter Units Result Limit Notes
Chloride mg/L <10 10
Fluoride mg/L <0.10 0.10
Sulfate as SO4 mg/L <1.0 1.0

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643 Page 21 of 26



LABORATORY CONTROL SAMPLE: T070745-BS1

LCS LCS

Spike % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 <10 97 90-110
Fluoride mg/L 0.500 0.491 98 90-110
Sulfate as SO4 mg/L 2.50 2.39 96 90-110
LABORATORY CONTROL SAMPLE: T070745-BS2

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 <10 97 90-110
Fluoride mg/L 0.500 0.501 100 90-110
Sulfate as SO4 mg/L 2.50 243 97 90-110
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T070745-MSD1 Original: T17G439-01

Original Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result % Rec % Rec Limit RPD RPD Notes
Fluoride mg/L 0 4.00 3.91 3.89 98 97 80-120 0.4 20
Sulfate as SO4 mg/L 21.2 30.0 49.2 49.2 93 93 80-120 0.007 20
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T070745-MSD2 Original: T17G439-01
Original ~ Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result % Rec % Rec Limit RPD RPD Notes
Chloride mg/L 191 200 389 379 99 94 80-120 5 20
Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383
QC Batch: T070862 Analysis Description: Total Dissolved Solids
QC Batch Method: SM 2540 C-11 Analysis Method: SM 2540 C-11
METHOD BLANK: T070862-BLK1
Blank Reporting

Parameter Units Result Limit Notes
Total Dissolved Solids mg/L <10 10
LABORATORY CONTROL SAMPLE: T070862-BS1

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Total Dissolved Solids mg/L 510 506 99 80-120

CERTIFICATE OF ANALYSIS

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

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643

Page 22 of 26



SAMPLE DUPLICATE: T070862-DUP1

Original: T17G439-01

Original DUP Max
Parameter Units Result Result RPD RPD Notes
Total Dissolved Solids mg/L 728 708 3 10

Trace Project ID: T17G439
Client Project ID: MBLP CCR 60546383

QC Batch: T070364
QC Batch Method: *** DEFAULT PREP ***

Analysis Description: pH, SM 4500
Analysis Method: SM 4500-H+ B-11

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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CHAIN-OF-CUSTODY RECORD IN mn&mm\)ﬂ Page_ / of &

Page 24 of 26

Trace Analytical Laboratories, Inc. Phone 231.773.5998 Trace ID No.
m I m m ﬁ m 2241 Black Creek Road Fax 888.979.4469 ﬂt\. GY3 9
ANALYTICAL LABORATORIES, INC. Muskegon, M| 40444-2673 www.irace-labs.com
Report Results To: Bill To: Trace Use:
/ . P
Company Name: (Oun__— MR Ayer PO#: Lo &&w Logged By: .l_w
Report To: n.ﬂatf T ‘ AP Contact Name: 4 LR Checked By: [~/ h
L4
Mailing Address: Lo Llaw iis (P g €3™Meco  |Billing Address (if different): Soil Volatiles _usmmma (circle if applicable):
City, State, Zip Code: City, State, Zip Code: MeOH Low Level tah
Office Phone: Qﬁﬁ ‘M\\N\r A\&N A _om__ Phone: Phone Number: Sampling Time:
Email Address: Billing Email Address:
Turnaround Requirements: Matrix Key: Analysis Requested
M Standard [ 48 Hour* S=80il/Solid  WI=Wipes 1M
4 Day* [ 24 Hour* W = Water LW = Liquid Waste "z \\ y
[ 3 Day* SL = Sludge A=Air w 3 ﬁc.
* Requires Prior Approval Q1 =0Qil D = Drinking Water 3 8} M 9 5
b Rt # L R m
. ‘ B = HJ| o g
ProjectName: N HCL CC L Javethaabign SampledBy: | V= ~N 7| 2 :w- m -
— o N. - o Preservation 5 7 1 S ! ]
T Dat Ti s I i M 9 =t —U =
race ate ime . Cx| £ < o
Client Sample ID 25|85 ¥ = 3 =
No. | Collected | Collected mm ZIEE| sixls g 2
2 NmemmMm W&CSL Remarks m
192 [aon | -G Mwld IR LI N e X fee
== : 3 B /{ ;
Pl ) 1O Mu-F aY s Hp LI vo/ﬁ/m/m\ ] Ao L
38 | 1 logosl  griay LTI LT Dendindyele skl
7 2
B 4 Wae| 4 w-| ¥ XN N lirks
1
i 32| ~MW-2 RN ,
1. 3] T MWD ISV Wi
31 1438 | 2RO SLANKD 7417 1] Dot ] XN ke had
1 OUP72117 N PR R
ot
mv Released By Received By Date Time Released By ~Received By Date Time
ke, T B | \ "
@ |y o Yo B y T & — N | 13200
(7] T
b 3) 4) : h \
e In executing this Chain of Custody, the client acknowledges the terms as set forth at www.trace-labs.com/terms-of-agreement ™

_H_ Check this box if you would not like your samples analyzed if received outside of the conditions outlinad in the Trace Sample Acceptance Policy at www.trace-labs.com/downloads. \

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

Report ID: T17G439 TRACE_QC FINAL 08 18 17 1643



SAMPLE LOG IN CHECKLIST

Trace ID #: /‘/\\_7 é\ L('B? Date: 7,'&6{\‘7 Package Description: __( ,Qﬁ& i} Temperature: O+ {
1 o TR
Client Name: AEC(NJ\ Time: 12 :\b Logged in by: a5
Cooler Receipt
Cooler/samples delivered by: Trace courier |:|

Hand delivered [__| Name of delivery person:

Commercial courier [ | UPS[__]| FEDEX[S/] usMail [ ]

Tracking Number: l:l Not Apphcable
Tracking #: /777 f??ﬁ :)?04/{’
COC Seals present and intact on cooler? Not Applicable |:|No I—__IYes

Custody seals signed by Client? [___|No [Jves Client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used Cooler Temperature

Slurry w/ crushed, cubed, or chip ice? | Correction Factors: eDigital Stick Thermometer CF = -0.6°C

Multiple bags of ice around samples? *IR Thermometer CF = -0.4°C
Ice Packs/ Blue Ice : :I Representative Sample Temperature: \.g °C (check one below)
No Coolant Present: I:l - Temp Blank (Stick Thermometer)

Ice still present upon receipt (circle one): |:| Client Sample (IR Thermometer)
):s\ No N/A Melt Water: ] m 2 / °C (Use Digital Stick Thermometer)
General
Yes No Comments

All bottles arrived unbroken with labels in good condition?z]

Each sample point is in a sealed plastic bag?

Labels filled out completely?

Sufficient sample to run tests requested?

All bottle labels agree with Chain of Custody (COC)? 1
X1
A

E]]D]DD]]BD
N00RO000000

pH checked and samples at correct pH? See Below*
Correct preservative added to samples? A
Air bubbles absent from VOAs?
COC filled out properly and signed by client?
COC signed in by TRACE sample custodian?
Was project manager called and samples discussed'?l |
Notes: M-S mw-4 }O wp ~| *EMD pH Test Strips Used:
A 7 ¥
H 0-2.5 pH 11.0-13.0
'E[I.Piot HC563733 L Lot: HC547328
[Oother:
Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS
Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/56/17
CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE LOG IN CHECKLIST
Trace ID #: ﬂT‘7 (11—)3’7 Date: 7}35{"7 Package Description: Cgak@\%ﬂ Temperature: ——Q =

Client Name: E oW\ Time: )3to Loggedinby: T
Cooler Receipt
Cooler/samples delivered by: Trace courier |:|

Hand delivered D Name of delivery person:

Commercial courier D UPSD FED EXlE US Mail |:|

Tracking Number: [_INot Applicable
Tracking#: _ 72{7 70 ZSo%
COC Seals present and intact on cooler? Not Applicable [ Ino [ves

Custody seals signed by Client? |:|No I:]Yes Client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? lﬁ Correction Factors: sDigital Stick Thermometer CF = -0.6°C
Multiple bags of ice around samples? |:l ¢|R Thermometer CF = -0.4°C
Ice Packs/ Blue Ice : I:l Representative Sample Temperature: ’ 7 °C (check one below)
No Coolant Present: I:] Temp Blank (Stick Thermometer)
Ice still present upon receipt (circle one): I:, Client Sample (IR Thermometer)
(?Q No N/A Melt Water: VIVIAL_~  °C (Use Digital Stick Thermometer)
b
General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?

Each sample point is in a sealed plastic bag?

pK

Labels filled out completely?
Al bottle labels agree with Chain of Custody (COC)?[X |

L1 ]
X1 ]
L 1]
C 1]
Sufficient sample to run tests requested?| . |:| |:l
pH checked and samples at correct pH? !_| :l See Below*
Correct preservative added to samples? [—I [—|
Air bubbles absent from voas?[__| [ | [2X]
COC filled out properly and signed by client?% [0 ]
COC signed in by TRACE sample custodian? |_| |:l
Was project manager called and samples discussed?lj |X| I:'
Notes: -1, w3 EB ) *EMD pH Test Strips Used:
' ! .pH 0-2.5 — pH 11.0-13.0
ot: HC563733 Lot: HC547328
[Jother:
Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS
Form 70-A.21 TRACE Analytical Laboratories, Inc.

Effective 7/5/17

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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August 18, 2017

Mr. Tom Flaminio
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 228-2333
Fax: (906) 226-8371

RE: Trace ID: T17G439

Dear Mr. Flaminio:

Enclosed are your analytical results associated with your project for MBLP CCR 60546383. The results of
this report relate only to the samples listed in the body of this report.

The results were obtained from Summit Environmental Technologies.

Thank you for working with Trace. If you have questions concerning this report, please contact me at
231.773.5998 or by email at jmink@trace-labs.com.

Sincerely,
200

Jon Mink
Senior Project Manager

Enclosures

NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17G439 TRACE_Farmed_Out RECREATE 08 18 17 1643



S CHAIN-OF-CUSTODY RECORD Nﬁn@ﬂdmm% Page__ f of §

= Trace Analytical Laboratories, Inc. Phone 231.773.5998 Trace ID No.
m m @ m nhlm ﬁ m 2241 Black Creek Road Fax 888.979.4469 ﬂ\\t\ D N\w m‘
Report Results To: Bill To: Trace Use:
| ; P
Company Name: A0 (Sun, = MANAY et PO#: LY m 2872 Logged By: LM
Report To: Fﬂa - ﬁ R. e Contact Name: 4 CLinm® Checked By: [~/ h
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CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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Report ID: T17G439 TRACE



SAMPLE LOG IN CHECKLIST

Trace ID #: ’ﬁ‘—] é\ ’-f’;? Date: 7','8.5'{\'/) Package Description: __( ’Qﬁ& i} Temperature: O+ {

R
Client Name: AEC(NJ\ Time: 12 :\b Logged in by: a5
Cooler Receipt
Cooler/samples delivered by: Trace courier |:|

Hand delivered [__| Name of delivery person:

Commercial courier [ ] UPS[__]  FEDEX[S/] us Mail [ ]

Tracking Number: :l Not Applicable
Tracking #: 77?7 f’??ﬁ :)?04{{’
COC Seals present and intact on cooler? Not Applicable |:|No I—__IYes

Custody seals signed by Client? [___|No [Jves Client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used Cooler Temperature

Slurry w/ crushed, cubed, or chip ice? | Correction Factors: eDigital Stick Thermometer CF = -0.6°C

Multiple bags of ice around samples? *IR Thermometer CF = -0.4°C
Ice Packs/ Blue Ice : :I Representative Sample Temperature: \.% °C (check one below)
No Coolant Present: I:l Templ Blank (Stick Thermometer)

Ice still present upon receipt (circle one): |:| Client Sample (IR Thermometer)
):s\ No N/A Melt Water: ] m 2 / °C (Use Digital Stick Thermometer)
General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?z]

Each sample point is in a sealed plastic bag?
Labels filled out completely?

All bottle labels agree with Chain of Custody (COC)?
Sufficient sample to run tests requested?| X}

NOOOOO00MAD
HHANOO0000

pH checked and samples at correct pH?| | See Below*
Correct preservative added to samples? F.
Air bubbles absent from VOAs?
COC filled out properly and signed by client?
COC signed in by TRACE sample custodian?
Was project manager called and samples discussed?! |
Notes: M-S mw-4 }O wp ~| *EMD pH Test Strips Used:
F CO 7 ¥
H 0-2.5 pH 11.0-13.0
rg[Lpiot: HC563733 - Lot: HC547328
[Oother:
Lot: HC563733 verified 6/21/16 AY
Lol: HC574761 verified 04/03/17 JS
Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/6/17
CERTIFICATE OF ANALYSIS

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

Report ID: T17G439 TRACE_Farmed_Out RECREATE 08 18 17 1643



SAMPLE LOG IN CHECKLIST
Trace ID #: f‘76"—,37 Date: 7}35{"’7 Package Description: ng!g;\%’j. Temperature: — () =

Client Name: AEC&)M Time:  13it2 Loggedinby: T
Cooler Receipt
Cooler/samples delivered by: Trace courler [__|

Hand delivered D Name of delivery person:

Commercial courier | UPs[__]  FEDEX[X"] US Mail [__]

Tracking Number: [_INot Applicable
Tracking#: 7207 770 3500
COC Seals present and intact on cooler? Not Applicable [ Ino [ves

Custody seals signed by Client? [ |No  [__|Yes Client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? lﬁ Correction Factors: #Digital Stick Thermometer CF = -0.6°C
Multiple bags of ice around samples? |:l ¢|R Thermometer CF = -0.4°C
Ice Packs/ Blue Ice : I:l Representative Sample Temperature: ’ 7 °C (check one below)
No Coolant Present: I:] Temp Blank (Stick Thermometer)
Ice still present upon receipt (circle one): Ij Client Sample (IR Thermometer)
(?Q No N/A Melt Water: VIVIAL_~  °C (Use Digital Stick Thermometer)
b
General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?

Each sample point is in a sealed plastic bag?

Labels filled out completely?
Al bottle labels agree with Chain of Custody (COC)?[X |

WK

Sufficient sample to run tests requested?| . |:| |:l
pH checked and samples at correct pH? ! | :l See Below*
Correct preservative added to samples? | | | |
Air bubbles absent from voas?[__| [ | [X]
COC filled out properly and signed by client? | | | |
COC signed in by TRACE sample custodian? 1]
Was project manager called and samples discussed?lj IXl I:l
Notes: -1, w2, wmwe-3 BB *EMD pH Test Strips Used:
! 7
.pH 0-2.5 — pH 11.0-13.0
ot: HC563733 Lot: HC547328
[Jother:
Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS
Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/5/17
CERTIFICATE OF ANALYSIS

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

Report ID: T17G439 TRACE_Farmed_Out RECREATE 08 18 17 1643



Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

August 17, 2017

Jon Mink

Trace Analytical Laboratories, Inc.
2241 Black Creek Road
Muskegon, M1 49444

TEL: (231) 773-5998

FAX: (231) 773-6537

RE: T17G439
Dear Jon Mink: Order No.: 17071537

Summit Environmental Technologies, Inc. received 7 sample(s) on 7/27/2017 for the
anayses presented in the following report.

There were no problems with the analytical events associated with this report unless noted
in the Case Narrative.

Quality control datais within laboratory defined or method specified acceptance limits
except where noted.

If you have any questions regarding these tests results, please feel free to call the
laboratory.

Sincerely,

Holly Florea
Project Manager

3310 Win St.
Cuyahoga Falls, Ohio 44223

Arkansas 88-0735, California 07256CA, Colorado, Connecticut PH-0108, Delaware, Florida NELAC E87688, Georgia E87688, |daho OH00923, Illinois
200061, Indiana C-OH-13, Kansas E-10347, Kentucky (Underground Storage Tank) 3, Kentucky 90146, Louisiana 04061, Maryland 339, Minnesota
409711, New Hampshire 2996, New Jersey OHO006, New Y ork 11777, North Carolina 39705 and 631, North Dakota R-201, Oklahoma 9940, Oregon
OH200001, Rhode Island LA000317, South Carolina 92016001, Texas T104704466-11-5, Utah OH009232011-1, Virginia 00440 and 1581, Washington
C891
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http://www.settek.com

Summit Environmental Technologies, Inc.

330Win S, Case Narrative

Cuyahoga Falls, Ohio 44223 WO#: 17071537
TEL: (330) 253-8211 FAX: (330) 253-4489 _
Website: http://www.settek.corr Date: 8/17/2017

CLIENT: Trace Analytical Laboratories, Inc.
Proj ect: T17G439

Thisreport in its entirety consists of the following documents: Cover Letter, Case Narrative, Analytica
Results, QC Summary Report, Applicable Accreditation Information, Chain-of-Custody, Cooler
Receipt Form, and other applicable forms as necessary. All documents contain the Summit
Environmental Technologies, Inc., Work Order Number assigned to this report.

Summit Environmental Technologies, Inc., holds the accreditations/certifications listed at the bottom of
the cover letter that may or may not pertain to this report. State Certificates and Scopes of Accreditation
are attached as applicable. Results provided in this report for any parameter not listed on the Scope of
Accreditation should be considered “not certified.”

The information contained in this analytical report is the sole property of Summit Environmental
Technologies, Inc. and that of the customer. It cannot be reproduced in any form without the consent of
Summit Environmental Technologies, Inc. or the customer for which this report was issued. The results
contained in this report are only representative of the samples received. Conditions can vary at different
times and at different sampling conditions. Summit Environmental Technologies, Inc. is not responsible
for use or interpretation of the dataincluded herein.

All results for Solid Samples are reported on an "as received” or "wet weight" basis unlessindicated as
"dry weight" using the "-dry" designation on the reporting units.

This report is believed to meet al of the requirements of the accrediting agency, where applicable. Any
comments or problems with the analytical events associated with this report are noted below.

Original
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http://www.settek.com

Summit Environmental Technologies, In Qual Ifl es and ACF OﬂymS

3310 Win ¢

Cuyahoga Falls, Ohio 442z WO#:

TEL: (330) 253-8211 FAX: (330) 253-44¢

Website: http://www.settek.co Date:

17071537
8/17/2017

These commonly used Qualifiers and Acronyms may or may not be present in this report.

Qualifiers

U The compound was anayzed for but was not detected.

J Thereported value is greater than the M ethod Detection Limit but less than the Reporting Limit.

H The hold time for sample preparation and/or analysis was exceeded.

D Theresult is reported from adilution.

E The result exceeded the linear range of the calibration or is estimated due to interference.

MC Theresult is below the Minimum Compound Limit.

* The result exceeds the Regulatory Limit or Maximum Contamination Limit.

m Manual integration was used to determine the area response.

d Manual integration in which peak was deleted

N Theresult is presumptive based on aMass Spectral library search assuming a 1:1 response.

P The second column confirmation exceeded 25% difference.

C The result has been confirmed by GC/MS.

X The result was not confirmed when GC/MS Analysis was performed.

B/MB+ The analyte was detected in the associated blank.

G The ICB or CCB contained reportable amounts of analyte.

QC-/+ TheCCV recovery failed low (-) or high (+).

R/QDR The RPD was outside of accepted recovery limits.

QL-/+ TheLCSor LCSD recovery faled low (-) or high (+).

QLR The LCS/LCSD RPD was outside of accepted recovery limits.

QM-/+ TheMSor MSD recovery failed low (-) or high (+).

QMR  TheMS/MSD RPD was outside of accepted recovery limits.

QV-/+ ThelCV recovery failed low (-) or high (+).

S The spike result was outside of accepted recovery limits.

4 Deviation; A deviation from the method was performed; Please refer to the Case Narrative for
additional information

Acronyms

ND Not Detected RL Reporting Limit

QC Quality Control MDL Method Detection Limit

MB Method Blank LOD Level of Detection

LCS Laboratory Control Sample LOQ Level of Quantitation

LCSD Laboratory Control Sample Duplicate PQL Practical Quantitation Limit

QCs Quality Control Sample CRQL Contract Required Quantitation Limit

DUP Duplicate PL Permit Limit

MS Matrix Spike RegL vl Regulatory Limit

MSD Matrix Spike Duplicate MCL Maximum Contamination Limit

RPD Relative Percent Different MinCL Minimum Compound Limit

ICV Initial Calibration Verification RA Reanalysis

ICB Initial Calibration Blank RE Reextraction

ccv Continuing Calibration Verification TIC Tentatively Identified Compound

CCB Continuing Calibration Blank RT Retention Time

RLC Reporting Limit Check CF Cadlibration Factor

DF Dilution Factor RF Response Factor

Thislist of Qualifiersand Acronymsreflects the most commonly utilized Qualifiersand Acronymsfor reporting.
Pleaserefer to the Analytical Notesin the Case Narrative for any Qualifiersor Acronymsthat do not appear in this
list or for additional information regarding the use of these Qualifierson reported data.

Original
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http://www.settek.com

Summit Environmental Technologies, Inc.

3310 Win .
Cuyahoga Falls, Ohio 44223

Workorder
Sample Summary

TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17071537
Website: http://www.settek.com 17-Aug-17

CLIENT: Trace Analytical Laboratories, Inc.
Project: T17G439
Lab SamplelD Client Sample D Tag No Date Collected Date Received Matrix
17071537-001 T17G439-01 7/24/2017 7:50:00 AM 7/27/2017 10:30:00 AM Water
17071537-002 T17G439-02 7/24/2017 9:00:00 AM 7/27/2017 10:30:00 AM Water
17071537-003 T17G439-03 7/24/2017 11:30:00 AM 7/27/2017 10:30:00 AM Water
17071537-004 T17G439-04 7/24/2017 12:30:00 PM 7/27/2017 10:30:00 AM Water
17071537-005 T17G439-05 7/24/2017 1:05:00 PM 7/27/2017 10:30:00 AM Water
17071537-006 T17G439-06 7/24/2017 2:30:00 PM 7/27/2017 10:30:00 AM Water
17071537-007 T17G439-07 712412017 7/27/2017 10:30:00 AM Water
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Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17071537
Date Reported:  8/17/2017

CLIENT:
Proj ect: T17G439
Lab ID: 17071537-001

Client SampleID T17G439-01

Trace Analytical Laboratories, Inc.

Collection Date: 7/24/2017 7:50:00 AM

Matrix: WATER

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 U  pCilL +0.17 1 8/17/2017 8:35:00 AM
Yield 1.00 1 8/17/2017 8:35:00 AM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 U  pCiL +0.38 1 8/16/2017 3:10:00 PM
Yield 1.00 1 8/16/2017 3:10:00 PM

Qualifiers: *

MC
ND

Value exceeds Maximum Contaminant Level.
Holding times for preparation or analysis exceeded
Valueisbelow Minimum Compound Limit.

Not Detected

Second column confirmation exceeds

Value above quantitation range

Tentatively identified compounds
RSD is greater than RSDIimit
Permit Limit

T ozzZm

Manual Integration used to determine area response
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Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17071537
Date Reported:  8/17/2017

CLIENT:
Proj ect: T17G439
Lab ID: 17071537-002

Client SampleID T17G439-02

Trace Analytical Laboratories, Inc.

Collection Date: 7/24/2017 9:00:00 AM

Matrix: WATER

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 U  pCilL +0.11 1 8/17/2017 8:35:00 AM
Yield 1.00 1 8/17/2017 8:35:00 AM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 U  pCiL +05 1 8/16/2017 3:10:00 PM
Yield 1.00 1 8/16/2017 3:10:00 PM

Qualifiers: *

MC
ND

Value exceeds Maximum Contaminant Level.
Holding times for preparation or analysis exceeded
Valueisbelow Minimum Compound Limit.

Not Detected

Second column confirmation exceeds

Value above quantitation range

Tentatively identified compounds
RSD is greater than RSDIimit
Permit Limit

T ozzZm

Manual Integration used to determine area response
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Summit Environmental Technologies, Inc.
3310 Win K.

Analytical Report

Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17071537
Website: ht:/Jww. settek.com Date Reported:  8/17/2017
CLIENT: Trace Analytical Laboratories, Inc. Collection Date: 7/24/2017 11:30:00 AM
Project: T17G439
Lab ID: 17071537-003 Matrix: WATER

Client SampleID T17G439-03

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.11 1 8/17/2017 10:13:00 Al
Yield 1.00 1 8/17/2017 10:13:00 AD
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 1.43 1.00 pCi/L +0.69 1 8/16/2017 5:08:00 PM
Yield 1.00 1 8/16/2017 5:08:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Valueabove quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Vaueisbelow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.

Analytical Report

Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17071537
Website: ht:/Jww. settek.com Date Reported:  8/17/2017
CLIENT: Trace Analytical Laboratories, Inc. Collection Date: 7/24/2017 12:30:00 PM
Project: T17G439
Lab ID: 17071537-004 Matrix: WATER

Client SampleID T17G439-04

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.11 1 8/17/2017 10:13:00 Al
Yield 1.00 1 8/17/2017 10:13:00 AD
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 1.56 1.00 pCi/L +0.65 1 8/16/2017 5:08:00 PM
Yield 1.00 1 8/16/2017 5:08:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Valueabove quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Vaueisbelow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.

Analytical Report

Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17071537
Website: ht:/Jww. settek.com Date Reported:  8/17/2017
CLIENT: Trace Analytical Laboratories, Inc. Collection Date: 7/24/2017 1:05:00 PM
Project: T17G439
Lab ID: 17071537-005 Matrix: WATER

Client SampleID T17G439-05

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.09 1 8/17/2017 10:14:00 Al
Yield 1.00 1 8/17/2017 10:14:00 AD
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 100 U pCi/L +0.44 1 8/16/2017 5:08:00 PM
Yield 1.00 1 8/16/2017 5:08:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Valueabove quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Vaueisbelow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.
Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17071537
Date Reported:  8/17/2017

CLIENT:
Project:
Lab ID:

Trace Analytical Laboratories, Inc.
T17G439
17071537-006

Client SampleID T17G439-06

Collection Date: 7/24/2017 2:30:00 PM

Matrix: WATER

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCi/L +0.24 1 8/17/2017 10:14:00 Al
Yield 1.00 1 8/17/2017 10:14:00 AD
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 1.03 1.00 pCi/L +0.62 1 8/16/2017 5:08:00 PM
Yield 1.00 1 8/16/2017 5:08:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Valueabove quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Vaueisbelow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.
Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17071537
Date Reported:  8/17/2017

CLIENT:
Project:
Lab ID:

Trace Analytical Laboratories, Inc.
T17G439
17071537-007

Client SampleID T17G439-07

Collection Date: 7/24/2017

Matrix: WATER

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCi/L +0.2 1 8/17/2017 10:14:00 Al
Yield 1.00 1 8/17/2017 10:14:00 AD
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/L +0.75 1 8/16/2017 5:08:00 PM
Yield 0.540 1 8/16/2017 5:08:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Valueabove quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Vaueisbelow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win .

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

QC SUMMARY REPORT

WO#: 17071537

17-Aug-17

Client: Trace Analytical Laboratories, Inc.
Project: T17G439 BatchID: 28306
Sample ID mb-28306 SampType: MBLK TestCode: Radium-228_  Units: pCi/L Prep Date: 8/10/2017 RunNo: 73520
Client ID: PBW Batch ID: 28306 TestNo: E904.0 E903-904 Analysis Date: 8/16/2017 SeqgNo: 1229916
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 ND 1.00 0 0 U
Yield 1.00 0 0
Sample ID Ics-28306 SampType: LCS TestCode: Radium-228_  Units: pCi/L Prep Date: 8/10/2017 RunNo: 73520
ClientID: LCSW Batch ID: 28306 TestNo: E904.0 E903-904 Analysis Date: 8/16/2017 SeqNo: 1229917
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 5.33 1.00 5.000 0 107 70 130
Yield 1.00 0 0
Sample ID 17071190-001aMS  SampType: MS TestCode: Radium-228_  Units: pCi/L Prep Date: 8/10/2017 RunNo: 73520
Client ID: BatchQC Batch ID: 28306 TestNo: E904.0 E903-904 Analysis Date: 8/16/2017 SeqNo: 1229920
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 4.52 1.00 5.000 1.068 69.1 70 130 S
Yield 1.00 1.000 0
Qualifiers: *  Value exceeds Maximum Contaminant Level. Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below gquantitation limits M Manual Integration used to determine Oricinal
MC Valueisbeow Minimum Compound Limit. ND Not Detected O RSD isgreater than RSDIlimit rgin
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits

Page 12 of 17


http://www.settek.com

Summit Environmental Technologies, Inc.
3310 Win .

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

QC SUMMARY REPORT

WO#:

17071537

17-Aug-17

Client: Trace Analytical Laboratories, Inc.

Project: T17G439 BatchID: 28306

Sample ID mb-28306 SampType: MBLK TestCode: Radium-226_  Units: pCi/L Prep Date: 8/10/2017 RunNo: 73526

Client ID: PBW Batch ID: 28306 TestNo: E903.0 E903-904 Analysis Date: 8/17/2017 SeqgNo: 1230041

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-226 ND 1.00 U

Yield 1.00

Sample ID LCS-28306 SampType: LCS TestCode: Radium-226_  Units: pCi/L Prep Date: 8/10/2017 RunNo: 73526

ClientID: LCSW Batch ID: 28306 TestNo: E903.0 E903-904 Analysis Date: 8/17/2017 SeqNo: 1230043

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-226 4.03 1.00 5.000 0 80.6 70 130

Sample ID 17071190-001aMS  SampType: MS TestCode: Radium-226_  Units: pCi/L Prep Date: 8/10/2017 RunNo: 73526

Client ID: BatchQC Batch ID: 28306 TestNo: E903.0 E903-904 Analysis Date: 8/17/2017 SeqgNo: 1230045

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-226 4.71 1.00 5.000 0 94.2 70 130

Qualifiers: *  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below gquantitation limits M Manual Integration used to determine Oricinal
MC Valueisbeow Minimum Compound Limit. ND Not Detected O RSD isgreater than RSDIlimit rgin
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits

Page 13 of 17
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SUBCONTRACT ORDER
Trace Analytical Laboratories, Inc.
T17G439
SENDING LABORATORY: : LABORATORY:
Trace Analytical Laboratories, Inc. Summit Environmental Technologies, Inc.
2241 Black Creek Road 3310 Win Street
Muskegon, MI 49444 Cuyahoga Falls, OH 44223
Phone: 231.773.5998 Phone (330) 253-8211

Fax: 231.773.6537 Fax: (330) 253-4489

Project Manager:  Jon Mink BA

o 170315%)- 00} R

Sample 1D: T17G439-01 Aqueous  Sampled: 07/24/17 07:50

Subcontracted Wark 08/01/17 15:00 07/24/18 07:50 Radium 226/228

Containers Supplied:
1-PL1000 pH <2 w/ HNO 1-PL1000 pH <2 w/ HNO 1-PL1000 pH <2 w/ HNO 1-PL1000 pH <2 w/ HNO

Sample [D: T17G439-02 Aqueous  Sampled: 07/24/17 09:00

Subcontracted Work 0RO/ 15:00 07/24/18 02:00 Radium 226/228

Containers Suppited:
1-PL1000 pH <2 wf HNO 1-PL1000 pH <2 w/ HNO

Sample ID:; FI7G430-03 Aduesus—Sampled: 07/24/17 11:30 =

Subcontracted Work 0R/01/17 15:00 072418 11:30 Radium 226/228

Containers Supplied:
1-PL1000 pH <2 w/ HNO 1-PL1000 pH <2 w/ HNO

Sample 1D: T1TG439-04 Aqueous  Sampled: 07/24/17 12:30

Subcontracted Work OBAO/1T 15:00 07/24/18 12:30 Radium 226/228

Comainers Supplied:
1-PL1000 pH <2 w/ HNO 1-PL1000 pH <2 w/ HNO

Sample ID: T1TG439-05 Agqueous Sampled: 07/24/17 13:05

Subcontracted Waork OB/011T 15:00 07724718 13:05 Radium 226/228
Containers Supplicd.

1-PL1000 pH <2 w/ HNO 1-PL1000 pH <2 w/ HNO
Sample 1D: T17G439-06 Aquepus  Sampled: 07/24/17 14:30

Subcontracted Waork 08/01417 15:00 07724718 14:30 Radium 226/228
Containers Supplied:

1-PL1000 pH <2 w/ HNO 1-PL1000 pH <2 w/ HNO

mﬂ&%mﬁ% 7o € w3 [ ,u\ﬁm& [oto

Released By % \ C Date Received By 2 T Date

Released By Date Received By Date
Page 1 of 2

Page 1 of 4
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SUBCONTRACT ORDER
Trace Analytical Laboratories, Inc.
T17G439

Sample [D: T17G439-07 Aquecus  Sampled: 07/24/17 00:00

Page 2 of 4
Page 15 of 17

Subcontracted Work 08/01/17 15:00 07/24/18 00:00 Radium 226/228

Containers Supplied:
1-PL1000 gl <2 w/ HNO 1-PL1000 pH <2 w/ HNO

"\
S [ 40 MR Ll
By hEevar,

m«v Qﬁ%\)ﬁ a7 @ 1613
S

leased By

Received By Date

Released By Date Received By Drate

Page 2 of 2



SOP: Sample Receipt
Revision: 13
Effective Date: 07/17/17

Figure 1 —~ Summit Environmental Technologies, inc,
Cooler Recelpt Form, Page 1

. Inftiais of person inspeciing cooler and unauf”IJBll
Chent, L Ve Order Number, 170152
Date Recsived: Time Recehved: D Date coclar(s) op and samples | 3 hmn__-
Number of Coclers/B NIA

Shipper: Fed Ex @ DHL Aiborne US Postal Wak+n Fickup Other:
Packeging: Peanuts Bubble Wrap Paper Foam MNaone

Tape on coolerbox: @ N WA
Cusledy Seals intact Y N @
C-0-C in plastic @ N NiA
lca, Blue ce prasent absenl meltsd @

Cooler Temperature IR Gun #16020489 CFO-0°¢ Temp A0 oc

m-.- 1 shest wuqsu_._..ns.u_-. _-uhsﬂu-m__-am.__...m_nnui. x&_.u_onr! unz_._.pp.___ Q__MH- _._h.ﬂoew aan_n-,_ﬂ:na-_-_g..___..-h_q!u,
C-0-C fillsd out properly ’ m N NA
Samplas in separate begs Y N NIA
Sample containers intact” N NIA

* no, kst broken sample(s):;

Sample iabak(s) compiete {ID, dae, elc.)
Label(s) agree with C-0-C

M
Correct containers usad M\
&
&

NIA
Sufficiant sample received NiA
Sufficiant ssmpha for QC NIA

Samples received within holding time

N

N

N

N

N

N
Do any 40 mL vials contaln bubbles®* Y N gﬂ
“Bamples with bubbles smm are acceptable. Indicate bubble size if :

Y N

Y N

Was client contacted about semples
Will client send new samples

Client contact.
DateTime:
Logged in by:
Comments:

Page 10 of 12

Page 3 of 4
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8OP: Sample Receipt
Revision: 13
Effective Date: 07/17/17

Figure 2 = Summit Environmental Technologies, Inc.
Cooler Recelpt Form, Page 2

Sample pH Check, Chicrine Check and/or Radlological Scan

pH Strip SET (0-14)#: WC-03-1174

pH Strip (2.8-4.8) SET#: OES-01-0250

Total DPD packet SET#: OES-02-0239

Fres DPD packet SET#: OES-01-0290

| Disp. Pipette SETH:

Sample ID Test Method

| Chiorine (+ or )

CPM

Comments

{ T2 20

(L9

Z(

{

2

,

(€

L)

[ 9

4
3
y
S5
¢

-
-

24

[

Ll Al A B BTN

24

P = Permanganate

504.1, 508, 5151, 525.2, 547, 548.1, 548.1, §31.2, 1613 methods checked for Total chiorine

552.2 checked for Epps chisrins

5§31.2 pH s checked for ~3.8 (SET# CES-01-014%)
524.2 = pH and Chiorine chacked by lab anatyst

Page 11 of 12
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AECOM 414.944.6080 tel

A -COM 1555 N. RiverCenter Drive, Suite 214 414.944.6081 fax

Milwaukee, W1 53212

Data Validation Report

Project: Marquette Board of Light and Power (MBLP) Project
Laboratory: Trace Analytical Laboratories and Summit Environmental Technologies
Work Order: T17H507

Analyses/Method:  Metals (6010B/6020/7470A), General Chemistry (300.0/SM 2540C),
Radiological (903.0/904.0)

Validation Level: Level 2

Prepared by: Lisa Smith (CEAC)/AECOM Completed on: 12/29/2017

The groundwater samples listed below were collected by AECOM for the MBLP Combustible Coal
Residuals (CCR) Impoundment Groundwater Monitoring Project on August 23, 2017.

Sample ID QC Samples Sample Date/Time Laboratory ID
MW-1 23-Aug-17 T17H507-01
MW-2 23-Aug-17 T17H507-02
MW-3 23-Aug-17 T17H507-03
MW-4 MS/MSD for Metals and 23-Aug-17 T17H507-05

Method 300.0;
Lab Dup for TDS
MW-5 23-Aug-17 T17H507-04
Dup_082317 FD of MW-5 23-Aug-17 T17H507-06

Data validation activities were conducted with reference to:

National Functional Guidelines for Inorganic Superfund Methods Data Review (January
2017);
Evaluation of Radiochemical Data Usability (United States Department of Energy (1997).

The National Data Validation Functional Guidelines were modified to accommodate the non-CLP
methodologies. In the absence of method-specific information, laboratory quality control (QC)
limits, was used as appropriate as the basis for validation actions.

REVIEW ELEMENTS

The data were evaluated based on the following parameters (where applicable to the method):

Data completeness (chain-of-custody (COC)/sample integrity)
Holding times and sample preservation

Laboratory blanks and equipment blanks

Matrix spike (MS) and/or matrix spike duplicate (MSD) results
Laboratory duplicates

NN NSNS



Resolution Consultants 2

v Laboratory control sample (LCS) results
v Field duplicate results
v Sample results and quantitation

The symbol (v') indicates that no validation qualifiers were applied based on this parameter. The

symbol ( X) indicates that a QC nonconformance resulted in the qualification of data. Any QC
nonconformance that resulted in the qualification of data is discussed below. In addition,
nonconformances or other issues that were noted during validation, but did not result in qualification
of data, may be discussed for informational purposes only.

SUMMARY

The data appear valid as reported and may be used for decision making purposes. Results were
acceptable without qualification. Detailed discussions of the quality control (QC) results are included
in the following report.

DETAILED REVIEW

Data Completeness

The data package was reviewed and found to meet acceptance criteria for completeness:

The COCs were reviewed for completeness of information relevant to the samples and
requested analyses, and for signatures indicating transfer of sample custody.

The laboratory sample login sheet(s) were reviewed for issues potentially affecting sample
integrity, including the condition of sample containers upon receipt at the laboratory.
Completeness of analyses was verified by comparing the reported results to the COC
requests.

No discrepancies were noted.

Holding Times/Sample Preservation

Sample preservation and preparation/analysis holding times were reviewed for conformance with
temperature and preservation requirements.

Samples were properly preserved and received within temperature requirements. Samples were
analyzed within holding times.

Laboratory Method Blanks

Laboratory method blanks are analyzed to assess contamination from laboratory procedures. Method
blanks were analyzed at the correct frequency. Analytes were not detected in the method blanks.

MS/MSD Results

Matrix spikes are analyzed to determine the effects of sample matrix on the measurement
methodology. Extra sample volume was collected for sample MW-4, and MS/MSD results were
provided for all analyses performed by Trace. MS/MSD recoveries and RPDs were within criteria.
Non-project MS/MSDs provided from batch analyses are not applicable and were not evaluated.



Resolution Consultants

Laboratory Duplicates

TDS laboratory duplicate analysis was performed on sample MW-4. The RPD was within the
precision limit of 10% and was acceptable.

LCS Results

LCSs are analyzed to monitor the accuracy of the analytical method independent of matrix effects.
LCSs were analyzed at the correct frequency and were within the laboratory specified QC limits.

Field Duplicate Results

Sample Dup_082317 was collected as a field duplicate of sample MW-5. RPDs were within the
30% limit for groundwater samples, and were acceptable.

Field
Sample Duplicate
Analyte Units Result Result RPD RPD Limit

MW-5/Dup_082317:

Barium mg/l 0.13 0.13 0 30
Calcium mg/l 110 110 0 30
Chloride mg/| 210 190 10 30
Sulfate mg/l 19 19 0 30
Total Dissolved Solids mg/l 590 620 5.0 30

Sample Results and Quantitation

Results were reported down to the reporting limits.

pH analysis was performed in the field to ensure that analyses were performed within the required
hold time.



September 27, 2017

Mr. Lance Lindberg
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 226-4980
Fax: (906) 226-8371

RE: Trace Project T17H507
Client Project MBLP CCR Investigation

Dear Mr. Lindberg:

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

All reports were examined through Trace's validation process to ensure that requirements for quality and
completeness were satisfied. All reported analytical results were obtained in accordance with the methods
referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this
work, however, some results may have raised reporting limits to correct for percent solids.

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements
of the NELAC Standard, except for those analytes with a "N" notation. These analytes have not been
evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at
jmink@trace-labs.com.

Sincerely,

ﬂww

Jon Mink
Senior Project Manager
Enclosures

NJDEP Accreditation No. MI008

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

Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842 Page 1 of 23



Trace Project ID:
Client Project ID:

T17H507
MBLP CCR Investigation

SAMPLE SUMMARY

Trace ID Sample ID Matrix Collected By Date Collected Date Received
T17H507-01 MW-1 Ground Water tvf 08/23/17 09:35 08/24/17 09:34
T17H507-02 MW-2 Ground Water tvf 08/23/17 10:15 08/24/17 09:34
T17H507-03 MW-3 Ground Water tvf 08/23/17 11:05 08/24/17 09:34
T17H507-04 MW-5 Ground Water tvf 08/23/17 13:40 08/24/17 09:34
T17H507-05 MW-4 Ground Water tvf 08/23/17 14:55 08/24/17 09:34
T17H507-06 Dup_082317 Ground Water tvf 08/23/17 08/24/17 09:34

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

Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842

CERTIFICATE OF ANALYSIS

Page 2 of 23



DEFINITIONS

LCS
LCSD
MS
MSD
RPD
DUP
RDL
MCL
TIC
<,NDorU
N

NA

AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

Laboratory Control Sample

Laboratory Control Sample Duplicate

Matrix Spike

Matrix Spike Duplicate

Relative Percent Difference

Matrix Duplicate

Reporting Detection Limit

Maximum Contamination Limit

Tentatively Identified Compound

Indicates the compound was analyzed for but not detected
Indicates a result that exceeds its associated MCL or Surrogate control limits
Indicates that the compound has not been evaluated by NELAC
Indicates that the compound is not available.

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

total volume of the solvent/water mixture.
Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID:  T17H507-01
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.
Trace ID:  T17H507-02
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.
Trace ID: T17H507-03
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.
Trace ID:  T17H507-04
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.
Trace ID:  T17H507-05
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the

client.

CERTIFICATE OF ANALYSIS

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

Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842

Page 3 of 23



Trace Project ID: T17H507

Client Project ID:

MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H507-01 Date Collected: 08/23/17 09:35 Matrix:  Ground Water
Sample ID: MW-1 Date Received: 08/24/17 09:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071505
Mercury <0.00020 mg/L 0.00020 1 08/29/17 kbc 08/29/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071450
Barium 0.14 mg/L 0.10 1 08/25/17 kbc 09/05/17 nws
Boron <0.30 mg/L 0.30 1 08/25/17 kbc 09/05/17 nws
Calcium 120 mg/L 5.0 10 08/25/17 kbc 09/05/17 nws
Lithium <0.010 mg/L 0.010 1 08/25/17 kbc 09/05/17 nws N
Analysis Method: EPA 6020
Batch: T071450
Antimony <0.0020 mg/L 0.0020 1 08/25/17 kbc 08/30/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 08/25/17 kbc 08/30/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 08/25/17 kbc 08/30/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 08/25/17 kbc 08/30/17 dtm
Chromium <0.010 mg/L 0.010 1 08/25/17 kbc 08/30/17 dtm
Cobalt <0.020 mg/L 0.020 1 08/25/17 kbc 08/30/17 dtm
Lead <0.0030 mg/L 0.0030 1 08/25/17 kbc 08/30/17 dtm
Molybdenum <0.050 mg/L 0.050 1 08/25/17 kbc 08/30/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 08/25/17 kbc 08/30/17 dtm
Thallium <0.0020 mg/L 0.0020 1 08/25/17 kbc 08/30/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071419
Fluoride <0.10 mg/L 0.10 1 08/24/17 jek 08/24/17 jek
Chloride 260 mg/L 10 100 08/24/17 jek 08/26/17 jek
Sulfate as SO4 21 mg/L 1.0 1 08/24/17 jek 08/26/17 jek
Analysis Method: SM 2540 C-11
Batch: T071409
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842 Page 4 of 23



Trace Project ID:
Client Project ID:

T17H507
MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H507-01

Date Collected: 08/23/17 09:35 Matrix:  Ground Water

Sample ID: MW-1 Date Received: 08/24/17 09:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 800 mg/L 20 2 08/24/17 nm 08/25/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T070922
pH 7.54 pH Units 1 08/23/17 jm 08/23/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842

Page 5 of 23



Trace Project ID: T17H507

Client Project ID:

MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H507-02 Date Collected: 08/23/17 10:15 Matrix:  Ground Water
Sample ID: MW-2 Date Received: 08/24/17 09:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071505
Mercury <0.00020 mg/L 0.00020 1 08/29/17 kbc 08/29/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071450
Barium <0.10 mg/L 0.10 1 08/25/17 kbc 09/05/17 nws
Boron <0.30 mg/L 0.30 1 08/25/17 kbc 09/05/17 nws
Calcium 51 mg/L 1.0 1 08/25/17 kbc 09/05/17 nws
Lithium <0.010 mg/L 0.010 1 08/25/17 kbc 09/05/17 nws N
Analysis Method: EPA 6020
Batch: T071450
Antimony <0.0020 mg/L 0.0020 1 08/25/17 kbc 08/30/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 08/25/17 kbc 08/30/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 08/25/17 kbc 08/30/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 08/25/17 kbc 08/30/17 dtm
Chromium <0.010 mg/L 0.010 1 08/25/17 kbc 08/30/17 dtm
Cobalt <0.020 mg/L 0.020 1 08/25/17 kbc 08/30/17 dtm
Lead 0.24 mg/L 0.0030 1 08/25/17 kbc 08/30/17 dtm
Molybdenum <0.050 mg/L 0.050 1 08/25/17 kbc 08/30/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 08/25/17 kbc 08/30/17 dtm
Thallium <0.0020 mg/L 0.0020 1 08/25/17 kbc 08/30/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071419
Fluoride <0.10 mg/L 0.10 1 08/24/17 jek 08/24/17 jek
Chloride 62 mg/L 10 25 08/24/17 jek 08/26/17 jek
Sulfate as SO4 26 mg/L 5.0 25 08/24/17 jek 08/26/17 jek
Analysis Method: SM 2540 C-11
Batch: T071409
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842 Page 6 of 23



Trace Project ID:
Client Project ID:

T17H507
MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H507-02

Date Collected: 08/23/17 10:15 Matrix:  Ground Water

Sample ID: MW-2 Date Received: 08/24/17 09:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 190 mg/L 20 2 08/24/17 nm 08/25/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T070922
pH 8.13 pH Units 1 08/23/17 jm 08/23/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842

Page 7 of 23



Trace Project ID: T17H507

Client Project ID:

MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H507-03 Date Collected: 08/23/17 11:05 Matrix:  Ground Water
Sample ID: MW-3 Date Received: 08/24/17 09:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071505
Mercury <0.00020 mg/L 0.00020 1 08/29/17 kbc 08/29/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071450
Barium <0.10 mg/L 0.10 1 08/25/17 kbc 09/05/17 nws
Boron <0.30 mg/L 0.30 1 08/25/17 kbc 09/05/17 nws
Calcium 75 mg/L 1.0 1 08/25/17 kbc 09/05/17 nws
Lithium <0.010 mg/L 0.010 1 08/25/17 kbc 09/05/17 nws N
Analysis Method: EPA 6020
Batch: T071450
Antimony <0.0020 mg/L 0.0020 1 08/25/17 kbc 08/30/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 08/25/17 kbc 08/30/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 08/25/17 kbc 08/30/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 08/25/17 kbc 08/30/17 dtm
Chromium <0.010 mg/L 0.010 1 08/25/17 kbc 08/30/17 dtm
Cobalt <0.020 mg/L 0.020 1 08/25/17 kbc 08/30/17 dtm
Lead <0.0030 mg/L 0.0030 1 08/25/17 kbc 08/30/17 dtm
Molybdenum <0.050 mg/L 0.050 1 08/25/17 kbc 08/30/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 08/25/17 kbc 08/30/17 dtm
Thallium <0.0020 mg/L 0.0020 1 08/25/17 kbc 08/30/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071419
Fluoride <0.10 mg/L 0.10 1 08/24/17 jek 08/24/17 jek
Chloride 95 mg/L 10 100 08/24/17 jek 08/26/17 jek
Sulfate as SO4 44 mg/L 20 100 08/24/17 jek 08/26/17 jek
Analysis Method: SM 2540 C-11
Batch: T071409
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842 Page 8 of 23



Trace Project ID:
Client Project ID:

T17H507
MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H507-03

Date Collected: 08/23/17 11:05 Matrix:  Ground Water

Sample ID: MW-3 Date Received: 08/24/17 09:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 300 mg/L 20 2 08/24/17 nm 08/25/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T070922
pH 7.81 pH Units 1 08/23/17 jm 08/23/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842

Page 9 of 23



Trace Project ID: T17H507

Client Project ID:

MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H507-04 Date Collected: 08/23/17 13:40 Matrix:  Ground Water
Sample ID: MW-5 Date Received: 08/24/17 09:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071505
Mercury <0.00020 mg/L 0.00020 1 08/29/17 kbc 08/29/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071450
Barium 0.13 mg/L 0.10 1 08/25/117 kbc 09/05/17 nws
Boron <0.30 mg/L 0.30 1 08/25/17 kbc 09/05/17 nws
Calcium 110 mg/L 1.0 1 08/25/17 kbc 09/05/17 nws
Lithium <0.010 mg/L 0.010 1 08/25/17 kbc 09/05/17 nws N
Analysis Method: EPA 6020
Batch: T071450
Antimony <0.0020 mg/L 0.0020 1 08/25/17 kbc 08/30/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 08/25/17 kbc 08/30/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 08/25/17 kbc 08/30/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 08/25/17 kbc 08/30/17 dtm
Chromium <0.010 mg/L 0.010 1 08/25/17 kbc 08/30/17 dtm
Cobalt <0.020 mg/L 0.020 1 08/25/17 kbc 08/30/17 dtm
Lead <0.0030 mg/L 0.0030 1 08/25/17 kbc 08/30/17 dtm
Molybdenum <0.050 mg/L 0.050 1 08/25/17 kbc 08/30/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 08/25/17 kbc 08/30/17 dtm
Thallium <0.0020 mg/L 0.0020 1 08/25/17 kbc 08/30/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071419
Fluoride <0.10 mg/L 0.10 1 08/24/17 jek 08/24/17 jek
Chloride 210 mg/L 10 100 08/24/17 jek 08/26/17 jek
Sulfate as SO4 19 mg/L 1.0 1 08/24/17 jek 08/26/17 jek

Analysis Method: SM 2540 C-11
Batch: T071409

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

CERTIFICATE OF ANALYSIS
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Trace Project ID:
Client Project ID:

T17H507
MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H507-04

Date Collected: 08/23/17 13:40 Matrix:  Ground Water

Sample ID: MW-5 Date Received: 08/24/17 09:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 590 mg/L 20 2 08/24/17 nm 08/25/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T070922
pH 7.41 pH Units 1 08/23/17 jm 08/23/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842
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Trace Project ID: T17H507

Client Project ID:

MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H507-05 Date Collected: 08/23/17 14:55 Matrix:  Ground Water
Sample ID: MW-4 Date Received: 08/24/17 09:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071505
Mercury <0.00020 mg/L 0.00020 1 08/29/17 kbc 08/29/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071450
Barium <0.10 mg/L 0.10 1 08/25/17 kbc 09/05/17 nws
Boron <0.30 mg/L 0.30 1 08/25/17 kbc 09/05/17 nws
Calcium 100 mg/L 1.0 1 08/25/17 kbc 09/05/17 nws
Lithium <0.010 mg/L 0.010 1 08/25/17 kbc 09/05/17 nws N
Analysis Method: EPA 6020
Batch: T071450
Antimony <0.0020 mg/L 0.0020 1 08/25/17 kbc 08/30/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 08/25/17 kbc 08/30/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 08/25/17 kbc 08/30/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 08/25/17 kbc 08/30/17 dtm
Chromium <0.010 mg/L 0.010 1 08/25/17 kbc 08/30/17 dtm
Cobalt <0.020 mg/L 0.020 1 08/25/17 kbc 08/30/17 dtm
Lead <0.0030 mg/L 0.0030 1 08/25/17 kbc 08/30/17 dtm
Molybdenum <0.050 mg/L 0.050 1 08/25/17 kbc 08/30/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 08/25/17 kbc 08/30/17 dtm
Thallium <0.0020 mg/L 0.0020 1 08/25/17 kbc 08/30/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071419
Fluoride <0.10 mg/L 0.10 1 08/24/17 jek 08/24/17 jek
Chloride 300 mg/L 10 100 08/24/17 jek 08/26/17 jek
Sulfate as SO4 24 mg/L 1.0 5 08/24/17 jek 08/26/17 jek

Analysis Method: SM 2540 C-11
Batch: T071409

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

CERTIFICATE OF ANALYSIS

Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842
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Trace Project ID:
Client Project ID:

T17H507
MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H507-05

Date Collected: 08/23/17 14:55 Matrix:  Ground Water

Sample ID: MW-4 Date Received: 08/24/17 09:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 830 mg/L 20 2 08/24/17 nm 08/25/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T070922
pH 7.93 pH Units 1 08/23/17 jm 08/23/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842
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Trace Project ID: T17H507

Client Project ID:

MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H507-06 Date Collected: 08/23/17 Matrix:  Ground Water
Sample ID: Dup_082317 Date Received: 08/24/17 09:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071505
Mercury <0.00020 mg/L 0.00020 1 08/29/17 kbc 08/29/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071450
Barium 0.13 mg/L 0.10 1 08/25/117 kbc 09/05/17 nws
Boron <0.30 mg/L 0.30 1 08/25/17 kbc 09/05/17 nws
Calcium 110 mg/L 1.0 1 08/25/17 kbc 09/05/17 nws
Lithium <0.010 mg/L 0.010 1 08/25/17 kbc 09/05/17 nws N
Analysis Method: EPA 6020
Batch: T071450
Antimony <0.0020 mg/L 0.0020 1 08/25/17 kbc 08/30/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 08/25/17 kbc 08/30/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 08/25/17 kbc 08/30/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 08/25/17 kbc 08/30/17 dtm
Chromium <0.010 mg/L 0.010 1 08/25/17 kbc 08/30/17 dtm
Cobalt <0.020 mg/L 0.020 1 08/25/17 kbc 08/30/17 dtm
Lead <0.0030 mg/L 0.0030 1 08/25/17 kbc 08/30/17 dtm
Molybdenum <0.050 mg/L 0.050 1 08/25/17 kbc 08/30/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 08/25/17 kbc 08/30/17 dtm
Thallium <0.0020 mg/L 0.0020 1 08/25/17 kbc 08/30/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071419
Fluoride <0.10 mg/L 0.10 1 08/24/17 jek 08/24/17 jek
Chloride 190 mg/L 10 100 08/24/17 jek 08/26/17 jek
Sulfate as SO4 19 mg/L 1.0 1 08/24/17 jek 08/26/17 jek

Analysis Method: SM 2540 C-11
Batch: T071409

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

CERTIFICATE OF ANALYSIS

Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842
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ANALYTICAL RESULTS
Trace Project ID: T17H507
Client Project ID: MBLP CCR Investigation

Trace ID: T17H507-06 Date Collected: 08/23/17 Matrix:  Ground Water
Sample ID: Dup_082317 Date Received: 08/24/17 09:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids 620 mg/L 20 2 08/24/17 nm 08/25/17 nm

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842 Page 15 of 23



QUALITY CONTROL RESULTS

Trace Project ID: T17H507
Client Project ID: MBLP CCR Investigation

QC Batch: T071505
QC Batch Method: EPA 7470A Prep

Analysis Description: Mercury, Total, EPA 7470/7471
Analysis Method: EPA 7470A

METHOD BLANK: T071505-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Mercury mg/L <0.00020 0.00020
LABORATORY CONTROL SAMPLE: T071505-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Mercury mg/L 0.00200 0.00204 102 77-122
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T071505-MSD1 Original: T17H507-05
Original Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result  Result 9% Rec % Rec Limit RPD RPD Notes
Mercury mg/L 0.00200 0.00220 0.00222 110 111 76-123 0.9 20
Trace Project ID: T17H507
Client Project ID: MBLP CCR Investigation
QC Batch: T071450 Analysis Description: Lithium, Total
QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6010B
for Liquids
METHOD BLANK: T071450-BLK1
Blank Reporting
Parameter Units Result Limit Notes
Boron mg/L <0.30 0.30
Barium mg/L <0.10 0.10
Calcium mg/L <1.0 1.0
Lithium mg/L <0.010 0.010
LABORATORY CONTROL SAMPLE: T071450-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Boron mg/L 0.889 0.842 95 80-120
Barium mg/L 0.889 0.881 99 80-120
Calcium mg/L 8.89 8.55 96 80-120
Lithium mg/L 0.889 0.791 89 80-120

CERTIFICATE OF ANALYSIS

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

Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE:

T071450-MSD1 Original: T17H507-05

Original Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result o% Rec % Rec Limit RPD RPD Notes
Boron mg/L 0.0978 0.889 0.994 1.02 101 104 75-125 3 20
Barium mg/L 0.0844 0.889 0.918 0.930 94 95 75-125 1 20
Calcium mg/L 102 8.89 109 109 85 80 75-125 6 20
Lithium mg/L 0 0.889 0.737 0.744 83 84 75-125 0.9 20
Trace Project ID: T17H507
Client Project ID: MBLP CCR Investigation

QC Batch: T071450 Analysis Description: Selenium, Total

QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6020

for Liquids
METHOD BLANK: T071450-BLK1
Parameter Units F?(Iairsjll(t Relf)i;rﬂng Notes
Arsenic mg/L <0.0050 0.0050
Beryllium mg/L <0.0010 0.0010
Cadmium mg/L <0.0010 0.0010
Cobalt mg/L <0.020 0.020
Chromium mg/L <0.010 0.010
Molybdenum mg/L <0.050 0.050
Lead mg/L <0.0030 0.0030
Antimony mg/L <0.0020 0.0020
Selenium mg/L <0.0050 0.0050
Thallium mg/L <0.0020 0.0020
LABORATORY CONTROL SAMPLE: T071450-BS1

Spike LCs LCS % Rec

Parameter Units Conc. Result % Rec Limit Notes
Arsenic mg/L 0.0556 0.0512 92 80-120
Beryllium mg/L 0.111 0.0900 81 80-120
Cadmium mg/L 0.0278 0.0260 93 80-120
Cobalt mg/L 0.889 0.909 102 80-120
Chromium mg/L 0.0278 0.0295 106 80-120
Molybdenum mg/L 0.889 0.909 102 80-120
Lead mg/L 0.0556 0.0551 99 80-120
Antimony mg/L 0.0556 0.0567 102 80-120
Selenium mg/L 0.0556 0.0476 86 80-120
Thallium mg/L 0.0556 0.0547 99 80-120

Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T071450-MSD1 Original: T17H507-05

Original ~ Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result  Result 9% Rec % Rec Limit RPD RPD Notes
Arsenic mg/L 0.00108  0.0556 0.0509 0.0503 90 89 75-125 1 20
Beryllium mg/L 0 0.111 0.0902 0.0945 81 85 75-125 5 20
Cadmium mg/L 0 0.0278 0.0246 0.0248 89 89 75-125 0.7 20
Cobalt mg/L 0.000580 0.889 0.849 0.862 95 97 75-125 2 20
Chromium mg/L 0 0.0278 0.0271 0.0273 98 98 75-125 0.6 20
Molybdenum mg/L 0.0255 0.889 0.916 0.924 100 101 75-125 0.9 20
Lead mg/L 0 0.0556 0.0503 0.0506 91 91 75-125 0.6 20
Antimony mg/L 0.000693 0.0556 0.0678 0.0664 121 118 75-125 2 20
Selenium mg/L 0 0.0556 0.0426 0.0452 77 81 75-125 6 20
Thallium mg/L 0 0.0556 0.0496 0.0506 89 91 75-125 2 20

Trace Project ID: T17H507
Client Project ID: MBLP CCR Investigation

QC Batch: T069765 Analysis Description: Metals Digestion
QC Batch Method: EPA 200.2 Analysis Method: EPA 200.2

Trace Project ID: T17H507
Client Project ID: MBLP CCR Investigation

QC Batch: T071419 Analysis Description: Sulfate
QC Batch Method: IC Prep W Analysis Method: EPA 300.0 Rev. 2.1

METHOD BLANK: T071419-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Chloride mg/L <0.10 0.10
Fluoride mg/L <0.020 0.020
Sulfate as SO4 mg/L <0.50 0.50
METHOD BLANK: T071419-BLK2
Blank Reporting
Parameter Units Result Limit Notes
Chloride mg/L <0.10 0.10
Fluoride mg/L <0.020 0.020
Sulfate as SO4 mg/L <0.50 0.50

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842 Page 18 of 23



LABORATORY CONTROL SAMPLE: T071419-BS1

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 0.995 99 90-110
Fluoride mg/L 0.500 0.474 95 90-110
Sulfate as SO4 mg/L 2.50 2.46 98 90-110
LABORATORY CONTROL SAMPLE: T071419-BS2

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 0.998 100 90-110
Fluoride mg/L 0.500 0.499 100 90-110
Sulfate as SO4 mg/L 2.50 2.43 97 90-110
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T071419-MSD1 Original: T17H507-05

Original ~ Spike MS MSD MS MSD % Rec Max
Parameter Units Result  Conc. Result Result %Rec % Rec Limit RPD  RpD Notes
Fluoride mg/L 0 4.00 4.31 4.08 108 102 80-120 5 20
Sulfate as SO4 mg/L 242 30.0 51.3 51.7 90 92 80-120 2 20
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T071419-MSD3 Original: T17H507-05
Original Spike MS MSD MS MSD % Rec Max
Parameter Units Result  Conc. Result Result %Rec % Rec Limit RPD  RpD Notes
Chloride mg/L 303 200 483 482 90 90 80-120 0.6 20
Fluoride mg/L 0 80.0 76.8 76.3 96 95 80-120 0.6 20
Sulfate as SO4 mg/L 242 600 594 567 95 90 80-120 5 20
Trace Project ID: T17H507
Client Project ID: MBLP CCR Investigation
QC Batch: T071409 Analysis Description: Total Dissolved Solids
QC Batch Method: SM 2540 C-11 Analysis Method: SM 2540 C-11
METHOD BLANK: T071409-BLK1
Blank Reporting

Parameter Units Result Limit Notes
Total Dissolved Solids mg/L <10 10
LABORATORY CONTROL SAMPLE: T071409-BS1

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes

CERTIFICATE OF ANALYSIS

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

Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842
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LABORATORY CONTROL SAMPLE: T071409-BS1

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Total Dissolved Solids mg/L 506 96 80-120
SAMPLE DUPLICATE: T071409-DUP1 Original: T17H507-05
Original DUP Max
Parameter Units Result Result RPD RPD Notes
Total Dissolved Solids mg/L 830 780 6 10

Trace Project ID: T17H507
Client Project ID: MBLP CCR Investigation

QC Batch: T070922
QC Batch Method: *** DEFAULT PREP ***

Analysis Description: pH, SM 4500

Analysis Method: SM 4500-H+ B-11

Report ID: T17H507 TRACE_QC FINAL 09 27 17 0842

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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CHAIN-CF-CUSTODY RECORD

Trace Analytical Laboratories, Inc.

2241 Black Creek Road

Muskegon, Mi 49444-2673

Phone 231.773.5998
Fax 888.979.4469
www.trace-labs.com

N n..ub.dzm\(d\.

Page N of

—

[

Trace ID No.

TFHSsT

ANALYTICAL LABORATORIES, INC
YTICAL ES,
Report Results To: Bill To: ) Trace Use:
Company Name: \nw,- (o PO #: i % oS { 3 \W N {Logged m<h%
- — = - £
Report To: IJU A 7h_ G AU s ContactName: & /... o Checked m<A““A\

j2%0

Mailing Address:

Lo i \@Jv\u

Billing Address (if different):

Soil Volatiles PmmmEmn (circle if applicable):

City, State, Zip Code: \\\V\S\ G iﬂia: Y \\ / JRQ\ ,wfu/ City, State, Zip Code: MeOH Low Level Lab
Office Phone: & 2.2 % /ﬁnm)vnm _Om__ v_._azm Phone Number: Sampling Time:
Email Address: |ro M £ S inr > L @ ©.Sin (o |Billing Email Address: i
— i g
Turnaround Requirements: Matrix Key: ~/ Analysis Requested
[J Standard [ 48 Hour" S=Soil/Solid  WI=Wipes N ] 3
[ 4Day [ 24 Hour* W = Water LW = Liquid Waste Wi\h p5 e
[ 3Day* SL = Sludge A=Air s 3 < N\ ) Lm
* Requires Prior Approval ol=0il D = Drinking Water NI U_{L,‘ o
rREER g
QLT o Y 5
Project Name: /] mvf‘m ¢e P\N [hisocds ,@ﬁs} sampledBy: T (/= o Ul g— :
m 2 wd 5 o|  Preservation (lm ¥ - M \:‘ m
Trace Bate e Client Sample ID mw z ..wm M IM .l A ] ¥ £
No. | Collected | Collected S8 2155 lslalslsl 3513 /w — 2
22 FOlRElReE A S g
S . 4 g7 2 2 oy [
\ |80y [osasT sl A XN e 4 A
. P T 1T KRS Far
2l lers] w2 _ YL ANV N Fhach =
311 | M@-3 / N
i ] !\ @ n i BVa -
4 ; BRI EE»V | I \ /‘AJN NA % ¢ 4 \\\.‘m&om&wa
g %5 mw-\ YINTEN e
5 NS M- S, M eD XKy
| T
6] ¥ pub_o32y L7 Vs ,K;«\ R ,Mm Mﬁv\
£ Released By Received By Date Time Released By _~Received By Date Time
o fem Thb—| = —T b E)& ke gl 7 |93y
- v 7 ]
L) ! 4) v

In executing this Chain of Custody, the client acknowledges the terms as set forth at www.trace-labs.com/terms-of-agreement.

D Check this box if you would not like your samples analyzed if received outside of the conditions outlined in the Trace Sample Acceptance Policy at www.trace-labs.com/downloads.

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE LOG IN CHECKLIST 77

Trace |D #: 77:7 H507 Date: 2—24’/7 Package Description: __ ( E@@c ;ﬁ{ Terméztu(re.”d 4
3

Client Name: AF&;M Time: 9“?4/ Logged in by:

Cooler Receipt

Cooler/samples delivered by: Trace courier |:l
Hand delivered I:l Name of delivery person:

Commercial courier [3~] UPS[__] FED EX[_E] us Mail [_|

Tracking Number: |:] Not Appllcable

ot 7P/ 2

COC Seals present and intact on cooler? mNot Applicable DNO I:]Yes
Custody seals signed by Client? [___|No  [__|Yes Client custody seal # (if applicable):

Coolant and Temperature
Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? % Correction Factors: sDigital Stick Thermometer CF = -0.6°C

Multiple bags of ice around samples? ¢|R Thermometer CF = -0.4°C

lce Packs/ Blue Ice : I Representative Sample Temperature: E s_ 0 °C (check one below)

No Coolant Present: Temp Blank (Stick Thermometer)
Ice still present upon receipt (circle one): Client Sample (IR Thermometer)
@ No N/A Melt Water: Z 2{2{ Z,Q— °C (Use Digital Stick Thermometer)
General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?% | | |:|

Each sample point is in a sealed plastic bag?

D

Labels filled out completely? |:| i |

All bottle labels agree with Chain of Custody (COC)?

Sufficient sample to run tests requested’?l)c I | I | |

Report ID:

pH checked and samples at correct pH? | | I:, See Below*
Correct preservative added to samples? |~/ | | |:I
Air bubbles absent from VOAs'?I:] |:,
COC filled out properly and signed by client’?m I:l E]
COC signed in by TRACE sample custodian? 11
Was project manager called and samples discussed? IE:I |:|
Notes: *EMD pH Test Strips Used:
pH 0-2.5 pH 11.0-13.0
\mLot HC563733 - Lot: HC547328
[Jother:
Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS
Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/5/17
CERTIFICATE OF ANALYSIS

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

T17H507 TRACE_QC FINAL 09 27 17 0842
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SAMPLE LOG IN CHECKLIST A

Trace ID #: 77:.7 H§07 Date: @265/7 Package Description: ("@Oﬁéz Temperature: "@ &

Client Name: AECE)/77 Time: 7: 3/ Logged in by: G"d
- {
Cooler Receipt
Cooler/samples delivered by: Trace courier [__|

Hand delivered :] Name of delivery person:

Commercial courier [ 2] UPS[__] FED EXE US Mail [__]

Tracking Number: I:] Not Applicable

Tracking #: /8 7L/ ?g L/O—? 209

COC Seals present and intact on cooler? %Not Applicable [ Ino [Jves

Custody seals signed by Client? No I:IYes Client custody seal # (if applicable):

Coolant and Temperature
Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? Correction Factors:  eDigital Stick Thermometer CF = -0.6°C

Multiple bags of ice around samples? *|R Thermometer CF =-0.4°C

No Coolant Present: Temp Blank (Stick Thermometer)
Ice still present upon receipt (circle one): Client Sample (IR Thermometer)

No N/A Melt Water: & 74 ff °C (Use Digital Stick Thermometer)

Ice Packs/ Blue Ice : | | Representative Sample Temperature: e NET °C (check one below)

General
Yes No NA Comments

All bottles arrived unbroken with labels in good condl’tion'?l c; | | I | |

Each sample point is in a sealed plastic bag'?[i’ | 5 | I |

Report ID:

Labels filled out completely? e | [ | [_|
All bottle labels agree with Chain of Custody (COC)? (101
Sufficient sample to run tests requested? |_| ,_|
pH checked and samples at correct pH? |_| I_I See Below*
Correct preservative added to samples? [_I I:
Air bubbles absent from VOAs? (1]
COC filled out properly and signed by client? I_I I_l
COC signed in by TRACE sample custodian?[ N{] [ | [ |
Was project manager called and samples discussed?’_| I?l l_l
Notes: *EMD pH Test Strips Used:
pH 0-2.5 1 pH 11.0-13.0
Lot: HC563733 Lot: HC547328
[Jother:
Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS
Form 70-A.21 TRACE Analytical Laboratories, Inc.

Effective 7/6/17

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

T17H507 TRACE_QC FINAL 09 27 17 0842
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September 27, 2017

Mr. Lance Lindberg
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 226-4980
Fax: (906) 226-8371

RE: Trace ID: T17H507

Dear Mr. Lindberg:

Enclosed are your analytical results associated with your project for MBLP CCR Investigation. The results
of this report relate only to the samples listed in the body of this report.

The results were obtained from: Summit Environmental Technologies.

Thank you for working with Trace. If you have questions concerning this report, please contact me at
231.773.5998 or by email at jmink@trace-labs.com.

Sincerely,

ﬂﬁw&

Jon Mink
Senior Project Manager

Enclosures

NJDEP Accreditation No. MI008

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

Report ID: T17H507 TRACE_Farmed_Out RECREATE 09 27 17 0842



CHAIN-OF-CUSTODY RECORD

N € U/VJ_IW\(J\\. Page %oﬁ N

—_—
Trace Analytical Laboratories, Inc. Phone 231.773.5998 Trace ID No.
= m = I m_ m ﬁ m 2241 Black Creek Road Fax 888.979.4460 S\A H5eT
ANALYTICAL LABORATORIES, INC. Muskegon, Ml 49444-2673 www.trace-labs.com

Report Results To: Bill To: ' Trace Use:
Company Name: \%. € (A PO #: ﬁ& “ Os ﬁ* 3 \W N |Logged ET%
! 7 — = e A \
Report To: I.wnw A _‘ G AU s ContactName: & /... & Checked By
Mailing Address: \ pA \WC (i \ S¥ Billing Address (if different): Sail Volatiles ?mwmzma (circle if applicable):
City, State, Zip Code: § Pt nk{ibt Y7 \\ / (,AQ\ T ey, state, zip Gode: MeOH Low Level Lab
Office Phone: /S0 225 /ﬁnm\me _Om__ vrozm Phone Number: Sampiing Time:
Email Address: Lé Mo £ G D O &€ (ovin (A |Biling Email Address: o
. -
Turnaround Requirements: Matrix Key: ~—/ Analysis Requested
[J Standard [ 48 Hour* S = Soil / Solid WI = Wipes N P w
[ 4Day [ 24 Hour* W = Water LW = Liquid Waste W ) A
[ 3 Day* SL = Sludge A= Air e 3 { \\ ~N
* Requires Prior Approval ol=0il D = Drinking Water NI uuj,,,‘ o
M0 23 ¢ £
A g g
- a0 i - | - -~ F —_ I
projectName: JU ALY COTA [pse l?w biod  lsampeany TR N o o] d— <
v 1] ] .I\ﬂ\ - \rﬁ _u. 13
\ e — o|  Preservation ~ < ¥l g A o}
; E I b B A = B T
._.__“_mnm LS L Client Sample ID A kal m 12 — |ﬁ ¥ =
o. | Collected | Collected 28l = 55 |sislzlsl . 3.5 313 R i
il RS R Rt g
N N T i < = f
|8y |osast | K DU Kx 4
. i 7 [ { 9 ..._ 7 4 ., =
A lers| - _ YN ¥ flack ol
A - ; ] m IR A 7
31 lies| mMiu-3 \ i NAJP
. —~ % N -
ML lswe| -3 S XX KN A
] x = ] { 25} R
5 %3] M-\ YIXIKN
e \ — . X = .A [ ~ - < - T )
v NS M- S, M sD XX NIy
. ! !
6| v pup_e32 VALY X x%wﬁ%
£ Released By Received By Date Time Released By /Received By Date Time
» il Py i S - v .
o [ fmn T —| Rz 2y b G Clr gl 7 |93y
- v 7 1
) ! 4) v
In executing this Chain of Custody, the client acknowledges the terms as set forth at www.trace-labs.com/terms-of-agreement.
_H_ Check this box if you would not like your samples analyzed if received outside of the conditions outlined in the Trace Sample Acceptance Policy at www.trace-labs.com/downloads.

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

Farmed_Out RECREATE 09 27 17 0842

Report ID: T17H507 TRACE



SAMPLE LOG IN CHECKLIST ZT

Trace ID #: 7/]{7 H507 Date: 8‘24’/7 Package Description: __( E@(‘){ rﬁg Teé);tu(re."d 4
2

Client Name: AF&;M Time: 9“?4/ Logged in by:

Cooler Receipt
Cooler/samples delivered by: Trace courier |:l

Hand delivered I:l Name of delivery person:

Commercial courier [}~] UPS[]  FEDEX[{ ] us Mail []

Tracking Number: |:] Not Applicable

rinate TGS STRL IS

COC Seals present and intact on cooler? mNot Applicable I:INO I:]Yes
Custody seals signed by Client? [___|[No [ _]Yes  Client custody seal # (if applicable):

Coolant and Temperature
Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? % Correction Factors: *Digital Stick Thermometer CF = -0.6°C

Multiple bags of ice around samples? ¢|R Thermometer CF = -0.4°C

lce Packs/ Blue Ice : I Representative Sample Temperature: E s_ 0 °C (check one below)

No Coolant Present: Temp Blank (Stick Thermometer)
Ice still present upon receipt (circle one): Client Sample (IR Thermometer)
@ No N/A Melt Water: Z 2{2{ Z,Q— °C (Use Digital Stick Thermometer)
General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?% | | |:|

Each sample point is in a sealed plastic bag?

Labels filled out completely?|’7_rIZl

i

Report ID:

All bottle labels agree with Chain of Custody (COC)?l '; | | | | |
Sufficient sample to run tests requested?l)c I | I | |
pH checked and samples at correct pH? | | I:, See Below*
Correct preservative added to samples?|\f | | |:I
Air bubbles absent from VOAs?I:] |:,
COC filled out properly and signed by client?m I:l E]
COC signed in by TRACE sample custodian?[ S~] [ [_]
Was project manager called and samples discussed?li] IE:I |:|
Notes: *EMD pH Test Strips Used:
pH 0-2.5 pH 11.0-13.0
\EILOI: HC563733 - Lot: HC547328
[OJother:
Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS
Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/6/17
CERTIFICATE OF ANALYSIS

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

T17H507 TRACE_Farmed_Out RECREATE 09 27 17 0842



SAMPLE LOG IN CHECKLIST A

Trace ID #: ‘I-f:‘? H5_07 Date: gQ-Q(’/7 Package Description: (@Oféz Temperature: "O- E
Client Name: AECE)/77 Time: 7: ?L/ Logged in by: G’}{[

Cooler Receipt

Cooler/samples delivered by: Trace courier :l
Hand delivered :] Name of delivery person:

Commercial courier[3Z] uUPS[_|  FED EXE@ US Mail [__]

Tracking Number: |:] Not Appllcab!e
Taing . /376 58 Y 5325
COC Seals present and intact on cooler? Not Applicable [ Ino [Jves
Custody seals signed by Client? No |:|Yes Client custody seal # (if applicable):

Coolant and Temperature
Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? % Correction Factors: «Digital Stick Thermometer CF = -0.6°C

Muitiple bags of ice around samples? IR Thermometer CF = -0.4°C

Ice Packs/ Blue Ice : | | Representative Sample Temperature: e NET °C (check one below)
No Coolant Present: I___I Temp Blank (Stick Thermometer)
Ice still present upon receipt (circle one): Client Sample (IR Thermometer)

No N/A Melt Water: 4 (7 ¢ °C(uUse Digital Stick Thermometer)

General
Yes No NA Comments

All bottles arrived unbroken with labels in good condl’tion'?l c; | | I | |

Each sample point is in a sealed plastic bag'?[fj | 5 | I |

Labels filled out completely? I_l I_l
Al bottle labels agree with Chain of Custody (COC)? 1]
Sufficient sample to run tests requested? |_| ,_|
pH checked and samples at correct pH? |_| I_I See Below*
Correct preservative added to samples? [_I I:
Air bubbles absent from VOAs? []
COC filled out properly and signed by client? r_l |_|
COC signed in by TRACE sample custodian?[ N{] [ | [ |
Was project manager called and samples discussed?’_| I?l |_|
Notes: *EMD pH Test Strips Used:
pH 0-2.5 — pH 11.0-13.0
Lot: HC563733 Lot: HC547328
[Jother:
Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS
Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/5/17
CERTIFICATE OF ANALYSIS

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

Report ID: T17H507 TRACE_Farmed_Out RECREATE 09 27 17 0842



Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

September 26, 2017

Jon Mink

Trace Analytical Laboratories, Inc.
2241 Black Creek Road
Muskegon, M1 49444

TEL: (231) 773-5998

FAX: (231) 773-6537

RE: T17H507
Dear Jon Mink: Order No.: 17081538

Summit Environmental Technologies, Inc. received 6 sample(s) on 8/28/2017 for the
anayses presented in the following report.

There were no problems with the analytical events associated with this report unless noted
in the Case Narrative.

Quality control datais within laboratory defined or method specified acceptance limits
except where noted.

If you have any questions regarding these tests results, please feel free to call the
laboratory.

Sincerely,

Holly Florea
Project Manager

3310 Win St.
Cuyahoga Falls, Ohio 44223

Arkansas 88-0735, California 07256CA, Colorado, Connecticut PH-0108, Delaware, Florida NELAC E87688, Georgia E87688, |daho OH00923, Illinois
200061, Indiana C-OH-13, Kansas E-10347, Kentucky (Underground Storage Tank) 3, Kentucky 90146, Louisiana 04061, Maryland 339, Minnesota
409711, New Hampshire 2996, New Jersey OHO006, New Y ork 11777, North Carolina 39705 and 631, North Dakota R-201, Oklahoma 9940, Oregon
OH200001, Rhode Island LA000317, South Carolina 92016001, Texas T104704466-11-5, Utah OH009232011-1, Virginia 00440 and 1581, Washington
C891
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http://www.settek.com

Summit Environmental Technologies, Inc.

330Win S, Case Narrative

Cuyahoga Falls, Ohio 44223 WO#: 17081538
TEL: (330) 253-8211 FAX: (330) 253-4489 _
Website: http://www.settek.con Date: 9/26/2017

CLIENT: Trace Analytical Laboratories, Inc.
Proj ect: T17H507

Thisreport in its entirety consists of the following documents: Cover Letter, Case Narrative, Analytica
Results, QC Summary Report, Applicable Accreditation Information, Chain-of-Custody, Cooler
Receipt Form, and other applicable forms as necessary. All documents contain the Summit
Environmental Technologies, Inc., Work Order Number assigned to this report.

Summit Environmental Technologies, Inc., holds the accreditations/certifications listed at the bottom of
the cover letter that may or may not pertain to this report. State Certificates and Scopes of Accreditation
are attached as applicable. Results provided in this report for any parameter not listed on the Scope of
Accreditation should be considered “not certified.”

The information contained in this analytical report is the sole property of Summit Environmental
Technologies, Inc. and that of the customer. It cannot be reproduced in any form without the consent of
Summit Environmental Technologies, Inc. or the customer for which this report was issued. The results
contained in this report are only representative of the samples received. Conditions can vary at different
times and at different sampling conditions. Summit Environmental Technologies, Inc. is not responsible
for use or interpretation of the dataincluded herein.

All results for Solid Samples are reported on an "as received” or "wet weight" basis unlessindicated as
"dry weight" using the "-dry" designation on the reporting units.

This report is believed to meet al of the requirements of the accrediting agency, where applicable. Any
comments or problems with the analytical events associated with this report are noted below.

Revised report provided 27Sepl7; matrix updated to goundwater.

Revision vl
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http://www.settek.com

Summit Environmental Technologies, Inc.

3310 Win .
Cuyahoga Falls, Ohio 44223

Workorder
Sample Summary

TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17081538
Website: http://www.settek.com 27-Sep-17

CLIENT: Trace Analytical Laboratories, Inc.
Project: T17H507
Lab SamplelD Client Sample D Tag No Date Collected Date Received Matrix
17081538-001 T17H507-01 8/23/2017 9:35:00 AM 8/28/2017 10:05:00 AM Groundwater
17081538-002 T17H507-02 8/23/2017 10:15:00 AM 8/28/2017 10:05:00 AM Groundwater
17081538-003 T17H507-03 8/23/2017 11:05:00 AM 8/28/2017 10:05:00 AM Groundwater
17081538-004 T17H507-04 8/23/2017 1:40:00 PM 8/28/2017 10:05:00 AM Groundwater
17081538-005 T17H507-05 8/23/2017 2:55:00 PM 8/28/2017 10:05:00 AM Groundwater
17081538-006 T17H507-06 8/23/2017 8/28/2017 10:05:00 AM Groundwater

Page 3 of 18


http://www.settek.com

Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17081538
Date Reported:  9/26/2017

CLIENT:
Proj ect: T17H507
Lab ID: 17081538-001

Client SampleID T17H507-01

Trace Analytical Laboratories, Inc.

Collection Date: 8/23/2017 9:35:00 AM

Matrix: GROUNDWATER

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCilL +0.45 1 9/14/2017 8:41:00 AM
Yield 1.00 1 9/14/2017 8:41:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCilL +0.78 1 9/25/2017 3:19:00 PM
Yield 1.00 1 9/25/2017 3:19:00 PM

Qualifiers: *

MC
ND

Value exceeds Maximum Contaminant Level.
Holding times for preparation or analysis exceeded
Valueisbelow Minimum Compound Limit.

Not Detected

Second column confirmation exceeds

T ozzZm

Value above quantitation range

Manual Integration used to determine area response
Tentatively identified compounds

RSD is greater than RSDIimit

Permit Limit
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http://www.settek.com

Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17081538
Date Reported:  9/26/2017

CLIENT:
Proj ect: T17H507
Lab ID: 17081538-002

Client SampleID T17H507-02

Trace Analytical Laboratories, Inc.

Collection Date: 8/23/2017 10:15:00 AM

Matrix: GROUNDWATER

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCilL +0.16 1 9/14/2017 8:41:00 AM
Yield 1.00 1 9/14/2017 8:41:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCilL +0.73 1 9/25/2017 3:21:00 PM
Yield 1.00 1 9/25/2017 3:21:00 PM

Qualifiers: *

MC
ND

Value exceeds Maximum Contaminant Level.
Holding times for preparation or analysis exceeded
Valueisbelow Minimum Compound Limit.

Not Detected

Second column confirmation exceeds

T ozzZm

Value above quantitation range

Manual Integration used to determine area response
Tentatively identified compounds

RSD is greater than RSDIimit

Permit Limit
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http://www.settek.com

Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17081538
Date Reported:  9/26/2017

CLIENT:
Proj ect: T17H507
Lab ID: 17081538-003

Client SampleID T17H507-03

Trace Analytical Laboratories, Inc.

Collection Date: 8/23/2017 11:05:00 AM

Matrix: GROUNDWATER

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCilL +0.14 1 9/14/2017 8:39:00 AM
Yield 1.00 1 9/14/2017 8:39:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCilL +0.75 1 9/13/2017 4:35:00 PM
Yield 0.960 1 9/13/2017 4:35:00 PM

Qualifiers: *

MC
ND

Value exceeds Maximum Contaminant Level.
Holding times for preparation or analysis exceeded
Valueisbelow Minimum Compound Limit.

Not Detected

Second column confirmation exceeds

T ozzZm

Value above quantitation range

Manual Integration used to determine area response
Tentatively identified compounds

RSD is greater than RSDIimit

Permit Limit
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http://www.settek.com

Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17081538
Date Reported:  9/26/2017

CLIENT:
Proj ect: T17H507
Lab ID: 17081538-004

Client SampleID T17H507-04

Trace Analytical Laboratories, Inc.

Collection Date: 8/23/2017 1:40:00 PM

Matrix: GROUNDWATER

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCilL +0.26 1 9/14/2017 8:39:00 AM
Yield 1.00 1 9/14/2017 8:39:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 1.44 1.00 pCilL +0.53 1 9/25/2017 3:52:00 PM
Yield 1.00 1 9/25/2017 3:52:00 PM

Qualifiers: *

MC
ND

Value exceeds Maximum Contaminant Level.
Holding times for preparation or analysis exceeded
Valueisbelow Minimum Compound Limit.

Not Detected

Second column confirmation exceeds

T ozzZm

Value above quantitation range

Manual Integration used to determine area response
Tentatively identified compounds

RSD is greater than RSDIimit

Permit Limit
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http://www.settek.com

Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17081538
Date Reported:  9/26/2017

CLIENT:
Proj ect: T17H507
Lab ID: 17081538-005

Client SampleID T17H507-05

Trace Analytical Laboratories, Inc.

Collection Date: 8/23/2017 2:55:00 PM

Matrix: GROUNDWATER

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCilL +0.12 1 9/14/2017 8:39:00 AM
Yield 1.00 1 9/14/2017 8:39:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCilL +0.93 1 9/13/2017 4:35:00 PM
Yield 1.00 1 9/13/2017 4:35:00 PM

Qualifiers: *

MC
ND

Value exceeds Maximum Contaminant Level.
Holding times for preparation or analysis exceeded
Valueisbelow Minimum Compound Limit.

Not Detected

Second column confirmation exceeds

T ozzZm

Value above quantitation range

Manual Integration used to determine area response
Tentatively identified compounds

RSD is greater than RSDIimit

Permit Limit
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http://www.settek.com

Summit Environmental Technologies, Inc.
3310 Win K.

Analytical Report

Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17081538
Website: ht:/Jww. settek.com Date Reported:  9/26/2017
CLIENT: Trace Analytical Laboratories, Inc. Collection Date: 8/23/2017
Proj ect: T17H507
Lab ID: 17081538-006 Matrix: GROUNDWATER

Client SampleID T17H507-06

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCilL +0.38 1 9/14/2017 10:41:00 Al
Yield 1.00 1 9/14/2017 10:41:00 Al
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCilL +05 1 9/25/2017 3:52:00 PM
Yield 0.870 1 9/25/2017 3:52:00 PM

Qualifiers: *

MC
ND

Value exceeds Maximum Contaminant Level.
Holding times for preparation or analysis exceeded
Valueisbelow Minimum Compound Limit.

Not Detected

Second column confirmation exceeds

T ozzZm

Value above quantitation range

Manual Integration used to determine area response
Tentatively identified compounds

RSD is greater than RSDIimit

Permit Limit
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http://www.settek.com

Summit Environmental Technologies, Inc.

3310 Win .
Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489

Website: http://www.settek.com

QC SUMMARY REPORT

WO#:

17081538

27-Sep-17

Client: Trace Analytical Laboratories, Inc.
Project: T17H507 BatchID: 28705
Sample ID mb-28705 SampType: MBLK TestCode: Radium-228_  Units: pCi/L Prep Date: 9/8/2017 RunNo: 74700
Client ID: PBW Batch ID: 28705 TestNo: E904.0 E903-904 Analysis Date: 9/13/2017 SeqgNo: 1260875
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 ND 1.00 0 0
Yield 0.830 0 0
Sample ID LCS-28705 SampType: LCS TestCode: Radium-228_  Units: pCi/L Prep Date: 9/8/2017 RunNo: 74700
ClientID: LCSW Batch ID: 28705 TestNo: E904.0 E903-904 Analysis Date: 9/13/2017 SeqNo: 1260877
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 4.46 1.00 5.000 0 89.2 70 130
Yield 0.870 0 0
Sample ID 17081417-001aMS  SampType: MS TestCode: Radium-228_  Units: pCi/L Prep Date: 9/8/2017 RunNo: 74700
Client ID: BatchQC Batch ID: 28705 TestNo: E904.0 E903-904 Analysis Date: 9/13/2017 SeqgNo: 1260880
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 7.32 1.00 5.000 0 146 70 130 S
Yield 1.00 0.8900 0
Qualifiers: *  Value exceeds Maximum Contaminant Level. Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below gquantitation limits M Manual Integration used to determine Revisi 1
MC Valueisbeow Minimum Compound Limit. ND Not Detected O RSD isgreater than RSDIlimit evisonv
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits
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http://www.settek.com

Summit Environmental Technologies, Inc.
3310 Win .

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489

QC SUMMARY REPORT

WO#: 17081538

Website: http://www.settek.com 27-Sep-17

Client: Trace Analytical Laboratories, Inc.
Project: T17H507 BatchID: 28705
Sample ID 17081539-00ladup  SampType: DUP TestCode: Radium-228_  Units: pCi/L Prep Date: 9/8/2017 RunNo: 74700
Client ID: BatchQC Batch ID: 28705 TestNo: E904.0 E903-904 Analysis Date: 9/13/2017 SeqgNo: 1260893
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 ND 1.00 0 0 0 0 20 R
Yield 0.700 0 0 0.7200 2.82
Sample ID 17081539-002adup  SampType: DUP TestCode: Radium-228_  Units: pCi/L Prep Date: 9/8/2017 RunNo: 74700
Client ID: BatchQC Batch ID: 28705 TestNo: E904.0 E903-904 Analysis Date: 9/13/2017 SeqgNo: 1260895
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 ND 1.00 0 0 0 0 20 R
Yield 1.00 0 0 1.000 0
Qualifiers: *  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank E  Value above quantitation range

H  Holding times for preparation or analysis exceeded J  Analyte detected below gquantitation limits M Manual Integration used to determine Revisi 1

MC Valueisbeow Minimum Compound Limit. ND Not Detected O RSD isgreater than RSDIlimit evisonv
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits
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http://www.settek.com

Summit Environmental Technologies, Inc.

3310 Win .
Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489

Website: http://www.settek.com

QC SUMMARY REPORT

WO#:

17081538

27-Sep-17

Client: Trace Analytical Laboratories, Inc.

Project: T17H507 BatchID: 28705

Sample ID mb-28705 SampType: MBLK TestCode: Radium-226_  Units: pCi/L Prep Date: 9/8/2017 RunNo: 74705

Client ID: PBW Batch ID: 28705 TestNo: E903.0 E903-904 Analysis Date: 9/14/2017 SegNo: 1261035

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-226 ND 1.00

Yield 1.00

Sample ID 17081417-001aMS  SampType: MS TestCode: Radium-226_  Units: pCi/L Prep Date: 9/8/2017 RunNo: 74705

Client ID: BatchQC Batch ID: 28705 TestNo: E903.0 E903-904 Analysis Date: 9/14/2017 SeqNo: 1261040

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-226 4.55 1.00 5.000 0 91.0 70 130

Sample ID 17081539-00ladup  SampType: DUP TestCode: Radium-226_  Units: pCi/L Prep Date: 9/8/2017 RunNo: 74705

Client ID: BatchQC Batch ID: 28705 TestNo: E903.0 E903-904 Analysis Date: 9/14/2017 SeqgNo: 1261053

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-226 ND 1.00 0 0 20

Yield 1.00 1.000 0 0

Qualifiers: *  Value exceeds Maximum Contaminant Level. Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below gquantitation limits M Manual Integration used to determine Revisi 1
MC Valueisbeow Minimum Compound Limit. ND Not Detected O RSD isgreater than RSDIlimit evisonv
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits

Page 12 of 18
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Summit Environmental Technologies, Inc.
3310 Win .

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

QC SUMMARY REPORT

WO#:

17081538

27-Sep-17

Client: Trace Analytical Laboratories, Inc.

Project: T17H507 BatchID: 28705

Sample ID 17081539-002adup  SampType: DUP TestCode: Radium-226_  Units: pCi/L Prep Date: 9/8/2017 RunNo: 74705

Client ID: BatchQC Batch ID: 28705 TestNo: E903.0 E903-904 Analysis Date: 9/14/2017 SeqgNo: 1261055

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-226 ND 1.00 0 0 20

Yield 1.00 1.000 0 0

Sample ID Ics-28705 SampType: LCS TestCode: Radium-226_  Units: pCi/L Prep Date: 9/8/2017 RunNo: 74705

ClientID: LCSW Batch ID: 28705 TestNo: E903.0 E903-904 Analysis Date: 9/14/2017 SeqgNo: 1261061

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-226 3.76 1.00 5.000 0 75.2 70 130

Sample ID Icsd-28705 SampType: LCSD TestCode: Radium-226_  Units: pCi/L Prep Date: 9/8/2017 RunNo: 74705

Client ID: LCSS02 Batch ID: 28705 TestNo: E903.0 E903-904 Analysis Date: 9/14/2017 SeqgNo: 1261062

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-226 3.78 1.00 5.000 0 75.6 70 130 3.760 0.531 20

Qualifiers: *  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below gquantitation limits M Manual Integration used to determine Revisi 1

MC Valueisbeow Minimum Compound Limit. ND Not Detected O RSD isgreater than RSDIlimit evisonv

P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits

Page 13 of 18
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Summit Environmental Technologies, In Qual Ifl es and ACF OﬂymS

3310 Win ¢

Cuyahoga Falls, Ohio 442z WO#:

TEL: (330) 253-8211 FAX: (330) 253-44¢

Website: http://www.settek.co Date:

17081538
9/26/2017

These commonly used Qualifiers and Acronyms may or may not be present in this report.

Qualifiers

U The compound was anayzed for but was not detected.

J Thereported value is greater than the M ethod Detection Limit but less than the Reporting Limit.

H The hold time for sample preparation and/or analysis was exceeded.

D Theresult is reported from adilution.

E The result exceeded the linear range of the calibration or is estimated due to interference.

MC Theresult is below the Minimum Compound Limit.

* The result exceeds the Regulatory Limit or Maximum Contamination Limit.

m Manual integration was used to determine the area response.

d Manual integration in which peak was deleted

N Theresult is presumptive based on aMass Spectral library search assuming a 1:1 response.

P The second column confirmation exceeded 25% difference.

C The result has been confirmed by GC/MS.

X The result was not confirmed when GC/MS Analysis was performed.

B/MB+ The analyte was detected in the associated blank.

G The ICB or CCB contained reportable amounts of analyte.

QC-/+ TheCCV recovery failed low (-) or high (+).

R/QDR The RPD was outside of accepted recovery limits.

QL-/+ TheLCSor LCSD recovery faled low (-) or high (+).

QLR The LCS/LCSD RPD was outside of accepted recovery limits.

QM-/+ TheMSor MSD recovery failed low (-) or high (+).

QMR  TheMS/MSD RPD was outside of accepted recovery limits.

QV-/+ ThelCV recovery failed low (-) or high (+).

S The spike result was outside of accepted recovery limits.

4 Deviation; A deviation from the method was performed; Please refer to the Case Narrative for
additional information

Acronyms

ND Not Detected RL Reporting Limit

QC Quality Control MDL Method Detection Limit

MB Method Blank LOD Level of Detection

LCS Laboratory Control Sample LOQ Level of Quantitation

LCSD Laboratory Control Sample Duplicate PQL Practical Quantitation Limit

QCs Quality Control Sample CRQL Contract Required Quantitation Limit

DUP Duplicate PL Permit Limit

MS Matrix Spike RegL vl Regulatory Limit

MSD Matrix Spike Duplicate MCL Maximum Contamination Limit

RPD Relative Percent Different MinCL Minimum Compound Limit

ICV Initial Calibration Verification RA Reanalysis

ICB Initial Calibration Blank RE Reextraction

ccv Continuing Calibration Verification TIC Tentatively Identified Compound

CCB Continuing Calibration Blank RT Retention Time

RLC Reporting Limit Check CF Cadlibration Factor

DF Dilution Factor RF Response Factor

Thislist of Qualifiersand Acronymsreflects the most commonly utilized Qualifiersand Acronymsfor reporting.
Pleaserefer to the Analytical Notesin the Case Narrative for any Qualifiersor Acronymsthat do not appear in this
list or for additional information regarding the use of these Qualifierson reported data.

Revision vl
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AECOM 414.944.6080 tel

A -COM 1555 N. RiverCenter Drive, Suite 214 414.944.6081 fax

Milwaukee, W1 53212

Data Validation Report

Project: Marquette Board of Light and Power (MBLP) Project
Laboratory: Trace Analytical Laboratories and Summit Environmental Technologies
Work Order: T17H658

Analyses/Method:  Metals (6010B/6020/7470A), General Chemistry (300.0/SM 2540C),
Radiological (903.0/904.0)

Validation Level: Level 2

Prepared by: Lisa Smith (CEAC)/AECOM Completed on: 12/29/2017

The groundwater samples listed below were collected by AECOM for the MBLP Combustible Coal
Residuals (CCR) Impoundment Groundwater Monitoring Project on August 29, 2017.

Sample ID QC Samples Sample Date/Time Laboratory ID
MW-1 MS/MSD for Metals and 29-Aug-17 T17H658-01
Method 300.0;
Lab Dup for TDS
MW-2 29-Aug-17 T17H658-02
MW-3 29-Aug-17 T17H658-03
MW-4 29-Aug-17 T17H658-05
MW-5 29-Aug-17 T17H658-04
Dup 082917 FD of MW-2 29-Aug-17 T17H658-07
Equipment Blank 082917 29-Aug-17 T17H658-06

Data validation activities were conducted with reference to:

National Functional Guidelines for Inorganic Superfund Methods Data Review (January
2017);
Evaluation of Radiochemical Data Usability (United States Department of Energy (1997).

The National Data Validation Functional Guidelines were modified to accommodate the non-CLP
methodologies. In the absence of method-specific information, laboratory quality control (QC)
limits, was used as appropriate as the basis for validation actions.

REVIEW ELEMENTS

The data were evaluated based on the following parameters (where applicable to the method):

Data completeness (chain-of-custody (COC)/sample integrity)
Holding times and sample preservation

Laboratory blanks and equipment blanks

Matrix spike (MS) and/or matrix spike duplicate (MSD) results

NN NS



Resolution Consultants 2

Laboratory duplicates

Laboratory control sample (LCS) results
Field duplicate results

Sample results and quantitation

NN NS

The symbol (v') indicates that no validation qualifiers were applied based on this parameter. The
symbol ( X) indicates that a QC nonconformance resulted in the qualification of data. Any QC
nonconformance that resulted in the qualification of data is discussed below. In addition,
nonconformances or other issues that were noted during validation, but did not result in qualification
of data, may be discussed for informational purposes only.

SUMMARY

The data appear valid as reported and may be used for decision making purposes. Results were
acceptable without qualification. Detailed discussions of the quality control (QC) results are included
in the following report.

DETAILED REVIEW

Data Completeness

The data package was reviewed and found to meet acceptance criteria for completeness:

The COCs were reviewed for completeness of information relevant to the samples and
requested analyses, and for signatures indicating transfer of sample custody.

The laboratory sample login sheet(s) were reviewed for issues potentially affecting sample
integrity, including the condition of sample containers upon receipt at the laboratory.
Completeness of analyses was verified by comparing the reported results to the COC
requests.

No discrepancies were noted.

Holding Times/Sample Preservation

Sample preservation and preparation/analysis holding times were reviewed for conformance with
temperature and preservation requirements.

Samples were properly preserved and received within temperature requirements. Samples were
analyzed within holding times.

Laboratory Method Blanks and Equipment Blanks

Laboratory method blanks are analyzed to assess contamination from laboratory procedures. Method
blanks were analyzed at the correct frequency. Analytes were not detected in the method blanks.

Analytes were not detected in the equipment rinsate blank, indicating field contamination did not
occur.
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MS/MSD Results

Matrix spikes are analyzed to determine the effects of sample matrix on the measurement
methodology. Extra sample volume was collected for MS/MSD analysis for MW-1; and MS/MSD
results were provided for sample MW-1 for all analyses performed by Trace. MS/MSD recoveries
and RPDs were within criteria, with the exception of calcium as summarized in the table below.
Non-project MS/MSDs provided from batch analyses are not applicable and were not evaluated.

MS/MSD % | Recovery RPD
Analyte Recovery Limits RPD Limit Qualifications
MW-1:
Calcium 24/90 75-125 115 20 The sample concentration was
(4.4% greater than 4 times the spike
concentration and results were
acceptable without qualification.

4The analytical method indicates the RPD should be calculated using the result values (rather than recoveries as reported by
the laboratory). The RPD was acceptable.

Laboratory Duplicates

TDS laboratory duplicate analysis was performed on sample MW-1. The RPD was within the
precision limit of 10% and was acceptable.

LCS Results

LCSs are analyzed to monitor the accuracy of the analytical method independent of matrix effects.
LCSs were analyzed at the correct frequency and were within the laboratory specified QC limits.

Field Duplicate Results

Sample Dup 082917 was collected as a field duplicate of sample MW-2. RPDs were within the 30%
limit for groundwater samples, and were acceptable.

Field
Sample Duplicate
Analyte Units Result Result RPD RPD Limit

MW-2/Dup 082917:

Calcium mg/l 52 53 1.9 30
Chloride mg/| 61 61 0 30
Sulfate mg/l 22 22 0 30
Total Dissolved Solids mg/l 350 320 9.0 30
Radium-228 pCi/L 2.0+0.68 1.0+0.32U -- 30

Sample Results and Quantitation

Results were reported down to the reporting limits.

Dilutions were required for due to high analyte concentration. In addition, anions (chloride, fluoride,
and sulfate) were reported from a five times dilution for the equipment blank and results reported as
non-detect. The laboratory did not provide a reason for the dilution.
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pH analysis was performed in the field to ensure that analyses were performed within the required
hold time.



September 25, 2017

Mr. Tom Flaminio
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 228-2333
Fax: (906) 226-8371

RE: Trace Project T17H658
Client Project MBLP CCR Investigation

Dear Mr. Flaminio:

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

All reports were examined through Trace's validation process to ensure that requirements for quality and
completeness were satisfied. All reported analytical results were obtained in accordance with the methods
referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this
work, however, some results may have raised reporting limits to correct for percent solids.

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements
of the NELAC Standard, except for those analytes with a "N" notation. These analytes have not been
evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at
jmink@trace-labs.com.

Sincerely,

ﬂww

Jon Mink
Senior Project Manager
Enclosures

NJDEP Accreditation No. MI008

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

Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924 Page 1 of 26



Trace Project ID:
Client Project ID:

T17H658
MBLP CCR Investigation

SAMPLE SUMMARY

Trace ID Sample ID Matrix Collected By Date Collected Date Received
T17H658-01 MW-1 Ground Water tvf 08/29/17 10:00 08/31/17 10:22
T17H658-02 MW-2 Ground Water tvf 08/29/17 11:15 08/31/17 10:22
T17H658-03 MW-3 Ground Water tvf 08/29/17 12:20 08/31/17 10:22
T17H658-04 MW-5 Ground Water tvf 08/29/17 14:05 08/31/17 10:22
T17H658-05 MW-4 Ground Water tvf 08/29/17 15:25 08/31/17 10:22
T17H658-06 Equipment Blank 082917 Ground Water tvf 08/29/17 16:30 08/31/17 10:22
T17H658-07 Dup 082917 Ground Water tvf 08/29/17 08/31/17 10:22

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

Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924

CERTIFICATE OF ANALYSIS

Page 2 of 26



DEFINITIONS

LCS
LCSD
MS
MSD
RPD
DUP
RDL
MCL
TIC
<,NDorU
N

NA

AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

Laboratory Control Sample
Laboratory Control Sample Duplicate

Matrix Spike

Matrix Spike Duplicate
Relative Percent Difference

Matrix Duplicate

Reporting Detection Limit

Maximum Contamination Limit

Tentatively Identified Compound

Indicates the compound was analyzed for but not detected

Indicates a result that exceeds its associated MCL or Surrogate control limits
Indicates that the compound has not been evaluated by NELAC

Indicates that the compound is not available.

NOTE: Samples for volatiles that have been extracted with a water miscible solvent were corrected for the
total volume of the solvent/water mixture.
Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID:

T071646-MSD1

Analysis: EPA 6010B

Calcium

Note 226 : The MS recovery was out of control, resulting in an out of control RPD
between the MS and MSD. Because the background concentration of this analyte is
greater than four times the spike amount, no data require qualification.

Trace ID:

Analysis: SM 4500-H+ B-11

T17H658-01

pH

Note Client: The analysis was performed on site at the time of sampling by the
client.

Trace ID:

Analysis: SM 4500-H+ B-11

T17H658-02

pH

Note Client : The analysis was performed on site at the time of sampling by the
client.

Trace ID:

Analysis: SM 4500-H+ B-11

T17H658-03

pH

Note Client: The analysis was performed on site at the time of sampling by the
client.

Trace ID:

Analysis: SM 4500-H+ B-11

T17H658-04

pH

Note Client: The analysis was performed on site at the time of sampling by the
client.

Trace ID:

T17H658-05

CERTIFICATE OF ANALYSIS

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

Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924

Page 3 of 26



Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924 Page 4 of 26



Trace Project ID: T17H658

Client Project ID:

MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H658-01 Date Collected: 08/29/17 10:00 Matrix:  Ground Water
Sample ID: MW-1 Date Received: 08/31/17 10:22
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071591
Mercury <0.00020 mg/L 0.00020 1 08/31/17 nws 08/31/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071646
Barium 0.13 mg/L 0.10 1 09/05/17 nws 09/06/17 nws
Boron <0.30 mg/L 0.30 1 09/05/17 nws 09/06/17 nws
Calcium 130 mg/L 5.0 10 09/05/17 nws 09/06/17 nws
Lithium <0.010 mg/L 0.010 1 09/05/17 nws 09/06/17 nws N
Analysis Method: EPA 6020
Batch: T071646
Antimony <0.0020 mg/L 0.0020 1 09/05/17 nws 09/08/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/05/17 nws 09/08/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/05/17 nws 09/11/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/05/17 nws 09/08/17 dtm
Chromium 0.018 mg/L 0.010 1 09/05/17 nws 09/08/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/05/17 nws 09/08/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/05/17 nws 09/08/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/05/17 nws 09/08/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/05/17 nws 09/08/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/05/17 nws 09/08/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071662
Fluoride <0.10 mg/L 0.10 5 09/05/17 nm 09/05/17 nm
Chloride 270 mg/L 10 100 09/05/17 nm 09/06/17 nm
Sulfate as SO4 20 mg/L 1.0 5 09/05/17 nm 09/05/17 nm
Analysis Method: SM 2540 C-11
Batch: T071654
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924 Page 5 of 26



Trace Project ID:
Client Project ID:

T17H658
MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H658-01

Date Collected: 08/29/17 10:00 Matrix:  Ground Water

Sample ID: MW-1 Date Received: 08/31/17 10:22
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 960 mg/L 10 1 09/05/17 nm 09/06/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T070922
pH 6.56 pH Units 1 08/29/17 jm 08/29/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924

Page 6 of 26



Trace Project ID: T17H658

Client Project ID:

MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H658-02 Date Collected: 08/29/17 11:15 Matrix:  Ground Water
Sample ID: MW-2 Date Received: 08/31/17 10:22
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071591
Mercury <0.00020 mg/L 0.00020 1 08/31/17 nws 08/31/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071646
Barium <0.10 mg/L 0.10 1 09/05/17 nws 09/06/17 nws
Boron <0.30 mg/L 0.30 1 09/05/17 nws 09/06/17 nws
Calcium 52 mg/L 1.0 1 09/05/17 nws 09/06/17 nws
Lithium <0.010 mg/L 0.010 1 09/05/17 nws 09/06/17 nws N
Analysis Method: EPA 6020
Batch: T071646
Antimony <0.0020 mg/L 0.0020 1 09/05/17 nws 09/08/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/05/17 nws 09/08/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/05/17 nws 09/11/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/05/17 nws 09/08/17 dtm
Chromium <0.010 mg/L 0.010 1 09/05/17 nws 09/08/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/05/17 nws 09/08/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/05/17 nws 09/08/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/05/17 nws 09/08/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/05/17 nws 09/08/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/05/17 nws 09/08/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071662
Fluoride <0.10 mg/L 0.10 5 09/05/17 nm 09/05/17 nm
Chloride 61 mg/L 10 25 09/05/17 nm 09/06/17 nm
Sulfate as SO4 22 mg/L 1.0 5 09/05/17 nm 09/05/17 nm
Analysis Method: SM 2540 C-11
Batch: T071654
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924 Page 7 of 26



Trace Project ID:
Client Project ID:

T17H658
MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H658-02

Date Collected: 08/29/17 11:15 Matrix:  Ground Water

Sample ID: MW-2 Date Received: 08/31/17 10:22
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 350 mg/L 10 1 09/05/17 nm 09/06/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T070922
pH 7.03 pH Units 1 08/29/17 jm 08/29/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924
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Trace Project ID: T17H658

Client Project ID:

MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H658-03 Date Collected: 08/29/17 12:20 Matrix:  Ground Water
Sample ID: MW-3 Date Received: 08/31/17 10:22
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071591
Mercury <0.00020 mg/L 0.00020 1 08/31/17 nws 08/31/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071646
Barium <0.10 mg/L 0.10 1 09/05/17 nws 09/06/17 nws
Boron <0.30 mg/L 0.30 1 09/05/17 nws 09/06/17 nws
Calcium 62 mg/L 1.0 1 09/05/17 nws 09/06/17 nws
Lithium <0.010 mg/L 0.010 1 09/05/17 nws 09/06/17 nws N
Analysis Method: EPA 6020
Batch: T071646
Antimony <0.0020 mg/L 0.0020 1 09/05/17 nws 09/08/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/05/17 nws 09/08/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/05/17 nws 09/11/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/05/17 nws 09/08/17 dtm
Chromium <0.010 mg/L 0.010 1 09/05/17 nws 09/08/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/05/17 nws 09/08/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/05/17 nws 09/08/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/05/17 nws 09/08/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/05/17 nws 09/08/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/05/17 nws 09/08/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071662
Fluoride <0.10 mg/L 0.10 5 09/05/17 nm 09/05/17 nm
Chloride 86 mg/L 10 25 09/05/17 nm 09/06/17 nm
Sulfate as SO4 28 mg/L 1.0 5 09/05/17 nm 09/05/17 nm
Analysis Method: SM 2540 C-11
Batch: T071654
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924 Page 9 of 26



Trace Project ID:
Client Project ID:

T17H658
MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H658-03

Date Collected: 08/29/17 12:20 Matrix:  Ground Water

Sample ID: MW-3 Date Received: 08/31/17 10:22
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 390 mg/L 10 1 09/05/17 nm 09/06/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T070922
pH 6.32 pH Units 1 08/29/17 jm 08/29/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924

Page 10 of 26



Trace Project ID: T17H658

Client Project ID:

MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H658-04 Date Collected: 08/29/17 14:05 Matrix:  Ground Water
Sample ID: MW-5 Date Received: 08/31/17 10:22
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071591
Mercury <0.00020 mg/L 0.00020 1 08/31/17 nws 08/31/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071646
Barium 0.12 mg/L 0.10 1 09/05/17 nws 09/06/17 nws
Boron <0.30 mg/L 0.30 1 09/05/17 nws 09/06/17 nws
Calcium 110 mg/L 1.0 1 09/05/17 nws 09/06/17 nws
Lithium <0.010 mg/L 0.010 1 09/05/17 nws 09/06/17 nws N
Analysis Method: EPA 6020
Batch: T071646
Antimony <0.0020 mg/L 0.0020 1 09/05/17 nws 09/08/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/05/17 nws 09/08/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/05/17 nws 09/11/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/05/17 nws 09/08/17 dtm
Chromium <0.010 mg/L 0.010 1 09/05/17 nws 09/08/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/05/17 nws 09/08/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/05/17 nws 09/08/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/05/17 nws 09/08/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/05/17 nws 09/08/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/05/17 nws 09/08/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071662
Fluoride <0.10 mg/L 0.10 5 09/05/17 nm 09/05/17 nm
Chloride 190 mg/L 10 100 09/05/17 nm 09/06/17 nm
Sulfate as SO4 18 mg/L 1.0 5 09/05/17 nm 09/05/17 nm

Analysis Method: SM 2540 C-11
Batch: T071654

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

CERTIFICATE OF ANALYSIS

Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924
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Trace Project ID:
Client Project ID:

T17H658
MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H658-04

Date Collected: 08/29/17 14:05 Matrix:  Ground Water

Sample ID: MW-5 Date Received: 08/31/17 10:22
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 750 mg/L 10 1 09/05/17 nm 09/06/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T070922
pH 6.76 pH Units 1 08/29/17 jm 08/29/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924
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Trace Project ID: T17H658

Client Project ID:

MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H658-05 Date Collected: 08/29/17 15:25 Matrix:  Ground Water
Sample ID: MW-4 Date Received: 08/31/17 10:22
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071591
Mercury <0.00020 mg/L 0.00020 1 08/31/17 nws 08/31/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071646
Barium <0.10 mg/L 0.10 1 09/05/17 nws 09/06/17 nws
Boron <0.30 mg/L 0.30 1 09/05/17 nws 09/06/17 nws
Calcium 120 mg/L 5.0 10 09/05/17 nws 09/06/17 nws
Lithium <0.010 mg/L 0.010 1 09/05/17 nws 09/06/17 nws N
Analysis Method: EPA 6020
Batch: T071646
Antimony <0.0020 mg/L 0.0020 1 09/05/17 nws 09/08/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/05/17 nws 09/08/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/05/17 nws 09/11/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/05/17 nws 09/08/17 dtm
Chromium <0.010 mg/L 0.010 1 09/05/17 nws 09/08/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/05/17 nws 09/08/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/05/17 nws 09/08/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/05/17 nws 09/08/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/05/17 nws 09/08/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/05/17 nws 09/08/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071662
Fluoride <0.10 mg/L 0.10 5 09/05/17 nm 09/05/17 nm
Chloride 340 mg/L 10 100 09/05/17 nm 09/06/17 nm
Sulfate as SO4 47 mg/L 1.0 5 09/05/17 nm 09/05/17 nm

Analysis Method: SM 2540 C-11
Batch: T071654

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

CERTIFICATE OF ANALYSIS

Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924
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Trace Project ID:
Client Project ID:

T17H658
MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H658-05

Date Collected: 08/29/17 15:25 Matrix:  Ground Water

Sample ID: MW-4 Date Received: 08/31/17 10:22
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 1000 mg/L 20 2 09/05/17 nm 09/06/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T070922
pH 7.32 pH Units 1 08/29/17 jm 08/29/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924
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T17H658
MBLP CCR Investigation

Trace Project ID:
Client Project ID:

ANALYTICAL RESULTS

Trace ID: T17H658-06 Date Collected: 08/29/17 16:30 Matrix:  Ground Water
Sample ID: Equipment Blank 082917 Date Received: 08/31/17 10:22
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071591
Mercury <0.00020 mg/L 0.00020 1 08/31/17 nws 08/31/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071646
Barium <0.10 mg/L 0.10 1 09/05/17 nws 09/06/17 nws
Boron <0.30 mg/L 0.30 1 09/05/17 nws 09/06/17 nws
Calcium <1.0 mg/L 1.0 1 09/05/17 nws 09/06/17 nws
Lithium <0.010 mg/L 0.010 1 09/05/17 nws 09/06/17 nws N
Analysis Method: EPA 6020
Batch: T071646
Antimony <0.0020 mg/L 0.0020 1 09/05/17 nws 09/08/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/05/17 nws 09/08/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/05/17 nws 09/11/117 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/05/17 nws 09/08/17 dtm
Chromium <0.010 mg/L 0.010 1 09/05/17 nws 09/08/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/05/17 nws 09/08/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/05/17 nws 09/08/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/05/17 nws 09/08/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/05/17 nws 09/08/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/05/17 nws 09/08/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071662
Fluoride <0.10 mg/L 0.10 5 09/05/17 nm 09/05/17 nm
Chloride <10 mg/L 10 5 09/05/17 nm 09/05/17 nm
Sulfate as SO4 <1.0 mg/L 1.0 5 09/05/17 nm 09/05/17 nm
Analysis Method: SM 2540 C-11
Batch: T071654
CERTIFICATE OF ANALYSIS

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

Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924
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ANALYTICAL RESULTS
Trace Project ID: T17H658
Client Project ID: MBLP CCR Investigation

Trace ID: T17H658-06 Date Collected: 08/29/17 16:30 Matrix:  Ground Water
Sample ID: Equipment Blank 082917 Date Received: 08/31/17 10:22
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids <10 mg/L 10 1 09/05/17 nm 09/06/17 nm

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924 Page 16 of 26



Trace Project ID: T17H658

Client Project ID:

MBLP CCR Investigation

ANALYTICAL RESULTS

Trace ID: T17H658-07 Date Collected: 08/29/17 Matrix:  Ground Water
Sample ID: Dup 082917 Date Received: 08/31/17 10:22
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071591
Mercury <0.00020 mg/L 0.00020 1 08/31/17 nws 08/31/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071646
Barium <0.10 mg/L 0.10 1 09/05/17 nws 09/06/17 nws
Boron <0.30 mg/L 0.30 1 09/05/17 nws 09/06/17 nws
Calcium 53 mg/L 1.0 1 09/05/17 nws 09/06/17 nws
Lithium <0.010 mg/L 0.010 1 09/05/17 nws 09/06/17 nws N
Analysis Method: EPA 6020
Batch: T071646
Antimony <0.0020 mg/L 0.0020 1 09/05/17 nws 09/08/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/05/17 nws 09/08/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/05/17 nws 09/11/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/05/17 nws 09/08/17 dtm
Chromium <0.010 mg/L 0.010 1 09/05/17 nws 09/08/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/05/17 nws 09/08/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/05/17 nws 09/08/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/05/17 nws 09/08/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/05/17 nws 09/08/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/05/17 nws 09/08/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071662
Fluoride <0.10 mg/L 0.10 5 09/05/17 nm 09/05/17 nm
Chloride 61 mg/L 10 25 09/05/17 nm 09/06/17 nm
Sulfate as SO4 22 mg/L 1.0 5 09/05/17 nm 09/05/17 nm

Analysis Method: SM 2540 C-11
Batch: T071654

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924
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ANALYTICAL RESULTS
Trace Project ID: T17H658
Client Project ID: MBLP CCR Investigation

Trace ID: T17H658-07 Date Collected: 08/29/17 Matrix:  Ground Water
Sample ID: Dup 082917 Date Received: 08/31/17 10:22
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids 320 mg/L 10 1 09/05/17 nm 09/06/17 nm

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924 Page 18 of 26



QUALITY CONTROL RESULTS

Trace Project ID: T17H658
Client Project ID: MBLP CCR Investigation

QC Batch: T071591
QC Batch Method: EPA 7470A Prep

Analysis Description: Mercury, Total, EPA 7470/7471
Analysis Method: EPA 7470A

METHOD BLANK: T071591-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Mercury mg/L <0.00020 0.00020
LABORATORY CONTROL SAMPLE: T071591-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Mercury mg/L 0.00200 0.00206 103 77-122
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T071591-MSD1 Original: T17H658-01
Original ~ Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result  Result 9% Rec % Rec Limit RPD RPD Notes
Mercury mg/L 0 0.00200 0.00218 0.00214 109 107 76-123 2 20
Trace Project ID: T17H658
Client Project ID: MBLP CCR Investigation
QC Batch: T071646 Analysis Description: Barium, Total
QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6010B
for Liquids
METHOD BLANK: T071646-BLK1
Blank Reporting
Parameter Units Result Limit Notes
Boron mg/L <0.30 0.30
Barium mg/L <0.10 0.10
Calcium mg/L <1.0 1.0
Lithium mg/L <0.010 0.010
LABORATORY CONTROL SAMPLE: T071646-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Boron mg/L 0.889 0.827 93 80-120
Barium mg/L 0.889 0.844 95 80-120
Calcium mg/L 8.89 8.51 96 80-120
Lithium mg/L 0.889 0.795 89 80-120
CERTIFICATE OF ANALYSIS

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

Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T071646-MSD1 Original: T17H658-01

Original Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result o% Rec % Rec Limit RPD RPD Notes
Boron mg/L 0.0590 0.889 0.961 0.965 101 102 75-125 0.5 20
Barium mg/L 0.135 0.889 0.984 0.972 96 94 75-125 1 20
Calcium mg/L 132 8.89 134 140 24 90 75-125 115 20 226
Lithium mg/L 0 0.889 0.765 0.765 86 86 75-125 0.05 20
Trace Project ID: T17H658
Client Project ID: MBLP CCR Investigation

QC Batch: T071646 Analysis Description: Antimony, Total

QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6020

for Liquids
METHOD BLANK: T071646-BLK1
Parameter Units F?(Iairsjll(t Relf)i;rﬂng Notes
Arsenic mg/L <0.0050 0.0050
Beryllium mg/L <0.0010 0.0010
Cadmium mg/L <0.0010 0.0010
Cobalt mg/L <0.020 0.020
Chromium mg/L <0.010 0.010
Molybdenum mg/L <0.050 0.050
Lead mg/L <0.0030 0.0030
Antimony mg/L <0.0020 0.0020
Selenium mg/L <0.0050 0.0050
Thallium mg/L <0.0020 0.0020
LABORATORY CONTROL SAMPLE: T071646-BS1

Spike LCs LCS % Rec

Parameter Units Conc. Result % Rec Limit Notes
Arsenic mg/L 0.0556 0.0486 88 80-120
Beryllium mg/L 0.111 0.102 92 80-120
Cadmium mg/L 0.0278 0.0225 81 80-120
Cobalt mg/L 0.889 0.940 106 80-120
Chromium mg/L 0.0278 0.0236 85 80-120
Molybdenum mg/L 0.889 0.936 105 80-120
Lead mg/L 0.0556 0.0513 92 80-120
Antimony mg/L 0.0556 0.0573 103 80-120
Selenium mg/L 0.0556 0.0463 83 80-120
Thallium mg/L 0.0556 0.0517 93 80-120

Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T071646-MSD1 Original: T17H658-01

Original ~ Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result  Result 9% Rec % Rec Limit RPD RPD Notes
Arsenic mg/L 0.000757 0.0556 0.0595 0.0565 106 100 75-125 5 20
Beryllium mg/L 0 0.111 0.102 0.102 92 92 75-125 0.4 20
Cadmium mg/L 0.000175 0.0278 0.0304 0.0281 109 100 75-125 8 20
Cobalt mg/L 0.00140 0.889 0.931 0.938 105 105 75-125 0.7 20
Chromium mg/L 0.0184 0.0278 0.0474 0.0452 105 96 75-125 8 20
Molybdenum mg/L 0.00413 0.889 0.964 0.966 108 108 75-125 0.2 20
Lead mg/L 0.000278 0.0556 0.0559 0.0547 100 98 75-125 2 20
Antimony mg/L 0 0.0556 0.0686 0.0636 123 114 75-125 8 20
Selenium mg/L 0 0.0556 0.0541 0.0491 97 88 75-125 10 20
Thallium mg/L 0 0.0556 0.0563 0.0546 101 98 75-125 3 20

Trace Project ID: T17H658
Client Project ID: MBLP CCR Investigation

QC Batch: T069765 Analysis Description: Metals Digestion
QC Batch Method: EPA 200.2 Analysis Method: EPA 200.2

Trace Project ID: T17H658
Client Project ID: MBLP CCR Investigation

QC Batch: T071662 Analysis Description: Sulfate
QC Batch Method: IC Prep W Analysis Method: EPA 300.0 Rev. 2.1

METHOD BLANK: T071662-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Chloride mg/L <10 10
Fluoride mg/L <0.10 0.10
Sulfate as SO4 mg/L <1.0 1.0
METHOD BLANK: T071662-BLK2
Blank Reporting
Parameter Units Result Limit Notes
Chloride mg/L <10 10
Fluoride mg/L <0.10 0.10
Sulfate as SO4 mg/L <1.0 1.0

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924 Page 21 of 26



LABORATORY CONTROL SAMPLE: T071662-BS1

LCS LCS

Spike % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 <10 95 90-110
Fluoride mg/L 0.500 0.466 93 90-110
Sulfate as SO4 mg/L 2.50 2.40 96 90-110
LABORATORY CONTROL SAMPLE: T071662-BS2
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 <10 95 90-110
Fluoride mg/L 0.500 0.465 93 90-110
Sulfate as SO4 mg/L 2.50 2.41 96 90-110
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T071662-MSD1 Original: T17H658-01
Original  Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result o% Rec % Rec Limit RPD RPD Notes
Fluoride mg/L 0 4.00 3.97 3.78 99 95 80-120 5 20
Sulfate as SO4 mg/L 20.2 30.0 48.5 49.0 94 96 80-120 2 20
Trace Project ID: T17H658
Client Project ID: MBLP CCR Investigation
QC Batch: T071654 Analysis Description: Total Dissolved Solids
QC Batch Method: SM 2540 C-11 Analysis Method: SM 2540 C-11
METHOD BLANK: T071654-BLK1
Blank Reporting
Parameter Units Result Limit Notes
Total Dissolved Solids mg/L <10 10
LABORATORY CONTROL SAMPLE: T071654-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Total Dissolved Solids mg/L 508 506 100 80-120
SAMPLE DUPLICATE: T071654-DUP1 Original: T17H658-01
Original DUP Max
Parameter Units Result Result RPD RPD Notes
Total Dissolved Solids mg/L 964 964 0 10
Trace Project ID: T17H658
Client Project ID: MBLP CCR Investigation
CERTIFICATE OF ANALYSIS

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

Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924
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QC Batch: T070922 Analysis Description: pH, SM 4500
QC Batch Method: *** DEFAULT PREP *** Analysis Method: SM 4500-H+ B-11

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17H658 TRACE_QC FINAL 09 25 17 0924 Page 23 of 26



CHAIN-OF-CUSTODY RECORD N m Gw &&Sq Page__ | of .ﬁ

Trace Analytical Laboratories, Inc. Phone 231.773.5998 Trace ID No.
2241 Black Creek Road Fax 888.979.4469 \“\(wl 6SR
ANALYTICAL LABORATORIES, INC. Muskegon, MI 49444-2673 www.trace-labs.com
Report Results To: . Bill To: Trace Use:
Company Name: \;wl £ (v PO #: \rbp Wlfm Logged By 1=
¢ ]
Report To: o A mD Y .\r o Contact Name: Checked By: ﬁ nh\
Mailing Address: Y Billing Address (if different): Soil Volatiles P.mmmzmn (circle if applicable):
City, State, Zip Code: City, State, Zip Code: MeOH Low Level Lab
Office Phone: _Om__ Phone; Phone Number: Sampling Time:
\ /1 — o .
Email Address: ey, . = o, (o Lol @ £ e (ewa~ = |Billing Email Address:
Turnaround Requirements: Matrix Key: __ > Analysis Requested
O Standard [J 48 Hour* $=Soil/Solid  W!=Wipes B ol Y
[ 4 Day* 3 24 Hour* W = Water LW = Liquid Waste W = (] Q fw
[ 3 Day* SL = Sludge A=Air =N A~
i i o o JI 2O ] i
equires Prior Approval Ol =il D = Drinking Water h— JIN ] == %
| T
AN H Al 2 g
A SO Y 5
\. =~ \ s
Project Name: \.\ﬁk _Nm.wc .ﬁ/ [7 Cm« ?J.j.b), Sampled By: ~ | Vi~ o of M < =
1 =] ] =7 — y ®
. 32| |sg| Presevaton M .w fM —3 .,Jh L
Thue [ Das | T Client Sample ID AR rol e E JRC Y 2
No. | Collected | Collected s E|EE szl P 3
35 2 8151181513 = \ 3 Remarks )
=z Nc%mm@mm&d/\.ﬂﬂf S
- Py | , /
I 1080 150°]  ff), - | ANE MR
| e { [ \ \
4 | [LLS AL =7 | VAROE AN
! . : FRY [N R
. \ | 1y \\:\l | S XN
| rdos| ] | | ' y
NS g L] X RN Y
] I WEV: RN
S 1 1 s dal=d] N XXX Y
i [ ' | { 3
i¢ [ ffsee AL =1 R w0 I 7 JN.% Jﬂ X
~ H f ] k, Y \ N /
P \r\owo “.QCc\\E.\}, ECC\; \,NW“V ,m | /ﬁ N/A % /_"\
i { | [ . \ A /
17 A/ wLlo W i /N XX
] v ~ i3 1
k&g? ﬂ
g mm_mm.wmq By Received By Date Time Released By ~Received By Date Time
2 1 Joun M L)L 1 L fy fals | ez
s |y 8 I
A In executing this Chain of Custody, the client acknowledges the terms as set forth at www, trace-labs.com/terms-of-agreement,
3

Check this box if you would not like your samples analyzed if received outside of the conditions outlined in the Trace Sample Acceptance Policy at www.trace-labs.com/downloads.

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

Page 24 of 26
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SAMPLE LOG IN CHECKLIST
Trace ID#: (] H tS¥ Date:_Z/?l!iV\ Package Description: C&Eig/_\ ﬁ ‘| Temperature: —~ 0.5

Client Name: A EC,OW\ Time: Joi 2~ Logged in by: _f

Cooler Receipt

Cooler/samples delivered by: Trace courier [_]
Hand delivered I:I Name of delivery person:

COC Seals present and intact on cooler? ENO( Applicable I:]No I:IYes
Custody seals signed by Client? |:]No |:]Yes Client custody seal # (if applicable);

Coolant and Temperature

Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? m Correction Factors: «Digital Stick Thermometer CF = -0.6°C
Multiple bags of ice around samples? I:, *IR Thermometer CF = -0.4°C
Ice Packs/ Blue Ice : I___I Representative Sample Temperature: L Q °C (check one below)
No Coolant Present: I: Temp Blank (Stick Thermometer)
Ice still present upon receipt (circle one): I:] Client Sample (IR Thermometer)
G’:; No N/A Melt Water: l]@{! Q ~ °C (Use Digital Stick Thermometer)
General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?
Each sample point is in a sealed plastic bag?

Labels filled out completely?
All bottle labels agree with Chain of Custody (COoC)?
Sufficient sample to run tests requested?’
pH checked and samples at correct pH?
Correct preservative added to samples?%
Air bubbles absent from VOAs?[ |
COC filled out properly and signed by client?
COC signed in by TRACE sample custodian?
Was project manager called and samples discussed?I:_I

Notes: D\AP 0*39\71’.11, mw-73 . w4 " )/1/\/\!0 =

See Bslow*

000000000
HORO000000

*EMD pH Test Strips Used:

MpH 0-2.5 [— PH 11.0-13.0
Lot: HC563733 Lot: HC547328

o

Oother:

Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS

Form 70-A.21 TRACE Analytical Laboratories, Inc.

Effective 7/5/17

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Page 25 of 26
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SAMPLE LOG IN CHECKLIST

Trace ID #: ’,T7 H (95‘8 Date: f/?}h‘ﬁ Package Description: ( _é_oz&‘&«,?— Temperature: -~ |~$
Client Name: AE(_O\N\ Time: /03 26 Logged in by: :g

Cooler Receipt

Cooler/samples delivered by: Trace courier |:]
Hand delivered |j Name of delivery person:

Commercial courier ] UPS[__] FEDEX[3X] USMail [__]

Tracking Number: :INot Applicable
Tracking #: 1o\ Ygs: 65

COC Seals present and intact on cooler? EﬁNot Applicable ]:lNo |:|Yes
Custody seals signed by Client? I:l No :IYes Client custody seal # (if applicable):

Coolant and Temperature
Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? Iﬁ Correction Factors: «Digital Stick Thermometer CF = -0.6°C

Multiple bags of ice around samples? *|IR Thermometer CF = -0.4°C

lce Packs/ Blue Ice : I:l Representative Sample Temperature: £ 2 é, °C (check one below)
1] Temp Blank (Stick Thermometer)
Client Sample (IR Thermometer)

Ice still present upon receipt (circle one):
{Yes No N/A Melt Water: k ﬁ/‘&/ °C (Use Digital Stick Thermometer)

No Coolant Present:

General
No NA Comments
All bottles arrived unbroken with labels in good condition?
Each sample point is in a sealed plastic bag?
Labels filled out completely?
All bottle labels agree with Chain of Custody (COC)?
Sufficient sample to run tests requested?

BERNEREEEEAE
KUO00000000
HHRO000000

pH checked and samples at correct pH? See Below*
Correct preservative added to samples?
Air bubbles absent from VOAs?
COC filled out properly and signed by client?
COC signed in by TRACE sample custodian?
Was project manager called and samples discussed?
Notes: M =S, Eqpap IBI,ML T | *EMD pH Test Strips Used:
T L)
H0-2.56 O pH 11.0-13.0
ot: HC563733 Lot: HC547328
[Jother:
Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS
Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/5/17
CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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September 25, 2017

Mr. Tom Flaminio
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 228-2333
Fax: (906) 226-8371

RE: Trace ID: T17H658

Dear Mr. Flaminio:

Enclosed are your analytical results associated with your project for MBLP CCR Investigation. The results
of this report relate only to the samples listed in the body of this report.

The results were obtained from: Summit Environmental Technologies

Thank you for working with Trace. If you have questions concerning this report, please contact me at
231.773.5998 or by email at jmink@trace-labs.com.

Sincerely,
200

Jon Mink
Senior Project Manager

Enclosures

NJDEP Accreditation No. MI008

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

Report ID: T17H658 TRACE_Farmed_Out RECREATE 09 25 17 0924



CHAIN-OF-CUSTODY RECORD N ﬁov &fmy\ﬂq, Page | of w

; Trace Analytical Laboratories, Inc. Phone 231.773.5998 Trace ID No.
m m m ﬁ m 2241 Black Creek Road Fax 888.979.4469 \w\fwi G m%
ANALYTICAL LABORATORIES. INC. Muskegon, MI 49444-2673 www.trace-labs.com
NALY il b NS WiKIED, i
Report Results To: . Bill To: Trace Use:
Company Name: \twl.m\,\. v PO # %.womlf.m ,\ﬁ Logged By~ 15
- T
Report To: T M @D ey ,\.f o Contact Name: Checked By: ﬁ t
Mailing Address: Y Billing Address (if different): Soil Volatiles ?mmmzma (circle if applicable):
City, State, Zip Code: City, State, Zip Code: MeOH Low Level Lab
Office Phone: _Om__ Phone: Phone Number; Sampling Time;
' 1 — o )
Email Address: oy 2, . = ¢, (o LALD @ ) e (e~ |Billing Email Address:
Turnaround Requirements: Matrix Key: __ Analysis Requested
[ Standard [ 48 Hour* $=Soil/Solid  W!=Wipes - S
£ -5 X
7 4 Day* 3 24 Hour* W = Water LW = Liquid Waste 32 .\\, P
J 3 Day* SL = Sludge A= Air S5 T g—
o e o MEEe RS
* Requires Prior Approval Ol = Qil D = Drinking Water DY S
_~ = g
3 L] ' ~ T
c/ N N ' = g
~~ { fu
Project Name: \.\\v\ %ﬁ% kh.. [ 4 Qmu rx.ﬂn.u). Sampled By: | Vi~ o of m. = <
T s = v ..-I...M s 4 ..UL \, =
o 2 s |  Preservation B ./M —) M £
Tece( Dets T Client Sample ID L2 £ mm &A —~ SO f 2
! ct SR E|ES oficl b 2
No. | Collected | Collected HE mmwmmmmm& T M R g
i olz|Z|T|z|o J U o
P |
I_|g22.0 1502 ], j-| ARG, Y X e
| -~ ! / \ - 4
200 g /AW E) | VARG LS
\ 5 > AN
2 N R PRV iad, | wn/m/ XN
| dosT | | { B v
Y1 | sl mige AN RN
3 | R Ry
| / N.WJ Z \., ] \\JP.. ] vﬂ | fﬂ /.A.
i/ | | | \ >
I L/ bee 1.\:. .TLM W w MM m./) | | wﬂ %M/‘A % /\A
= f ] i RN
P | 7630 “;o.cc\ \E.\D, \w £ ﬁ: V | j /h N\ /A X /m
i | N ] b I /
| | Lo
17 N/ 032917 o hs Cld /W./N\/A\
n =~ 7 v T T u.
Sl
c Released By Received By Date Time Rel d By ~Received By Date Time
R 1 — ya T
i . — Py &
D) Joun, Pl Ld & £ g L& |22 faly | ez
s |3 4 [V
o In executing this Chain of Custody, the client acknowledges the terms as set forth at www. trace-Jabs, com/terms-of-agreement,
3

: Check this box if you would not like Your samples analyzed if received outside of the conditions outlined in the Trace Sample Acceptance Policy at www.trace-labs.com/downloads.

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

Farmed_Out RECREATE 09 25 17 0924

Report ID: T17H658 TRACE



SAMPLE LOG IN CHECKLIST

Trace ID# 77 H tS¥ Date:ﬁ/?l!i"\ Package Description: C&Q{ N ff ‘| Temperature: - 0.5

Client Name: A EC,OW\ Time: )OS~ Logged in by: f

Cooler Receipt

Cooler/samples delivered by: Trace courier l:
Hand delivered I:I Name of delivery person:

COC Seals present and intact on cooler? ENO( Applicable I:]No I:IYes
Custody seals signed by Client? [__|No [Jves client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? m Correction Factors: *Digital Stick Thermometer CF = -0.6°C
Multiple bags of ice around samples? I:, *IR Thermometer CF = -0.4°C
Ice Packs/ Blue Ice : I___I Representative Sample Temperature: L Q °C (check one below)
No Coolant Present: D Temp Blank (Stick Thermometer)
Ice still present upon receipt (circle one): I:] Client Sample (IR Thermometer)
G’g No N/A Melt Water: l]@{! Q ~ °C (Use Digital Stick Thermometer)
General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?
Each sample point is in a sealed plastic bag?

Labels filled out completely?
All bottle labels agree with Chain of Custody (COC)?

Sufficient sample to run tests requested?

pH checked and samples at correct pH? See Bslow*

Correct preservative added to samples?

COC filled out properly and signed by client?

Air bubbles absent from VOAs?[ |

COC signed in by TRACE sample custodian?

000000000
HORO000000

Was project manager called and samples discussed?I:_I

5

*EMD pH Test Strips Used:

MpH 0-2.5 [— PH 11.0-13.0
Lot: HC563733 Lot: HC547328

Notes: D\AP O?&?T’.ll, mMw-3 . w4 4 )M/WO =

[Oother:

Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS

Form 70-A.21 TRACE Analytical Laboratories, Inc.

Effective 7/5/17

CERTIFICATE OF ANALYSIS

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

Report ID: T17H658 TRACE_Farmed_Out RECREATE 09 25 17 0924



SAMPLE LOG IN CHECKLIST

Trace ID #: ’,T7 H (9(3.‘8 Date: i/?}h‘ﬁ Package Description: __( éclb\t\%"} Temperature: — [. D
Client Name: AE(_ON\ Time: /0: pld Logged in by: :g

Cooler Receipt

Cooler/samples delivered by: Trace courier [__|
Hand delivered |j Name of delivery person:

Commercial courier ] UPS[__] FEDEX[3<X] USMail [__]

Tracking Number: :lNot Applicable
Tracking #: Tlol Uugs- 665

COC Seals present and intact on cooler? EﬁNot Applicable ]:lNo |:|Yes
Custody seals signed by Client? I:l No |:|Yes Client custody seal # (if applicable):

Coolant and Temperature
Type of Coolant Used Cooler Temperature
Slurry wf crushed, cubed, or chip ice? Iﬁ Correction Factors: «Digital Stick Thermometer CF =-0.6°C

Multiple bags of ice around samples? *|R Thermometer CF = -0.4°C

lce Packs/ Blue Ice : I:l Representative Sample Temperature: £ 2 é, °C (check one below)
] Temp Blank (Stick Thermometer)
Client Sample (IR Thermometer)

Ice still present upon receipt (circle one):
{:; No N/A Melt Water: k ﬁﬂ&/ °C (Use Digital Stick Thermometer)

No Coolant Present:

General
No Comments

All bottles arrived unbroken with labels in good condition?

Each sample point is in a sealed plastic bag?
Labels filled out completely?
All bottle labels agree with Chain of Custody (COC)?

Yes
Sufficient sample to run tests requested?
pH checked and samples at correct pH?

KUOO0000000
I0RO000000 5

See Below*
Correct preservative added to samples?
Air bubbles absent from VOAs?
COC filled out properly and signed by client?
COC signed in by TRACE sample custodian?
Was project manager called and samples discussed?
Notes: Mo —S, Eqmp Iﬁlawli. Ty = | *EMD pH Test Strips Used:
Li L
H0-2.56 O pH 11.0-13.0
ot: HC563733 Lot: HC547328
[Ootner:
Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS
Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/5/17
CERTIFICATE OF ANALYSIS

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

Report ID: T17H658 TRACE_Farmed_Out RECREATE 09 25 17 0924



Summit Environmental Technologies, Inc
3310 Win &.

Cuyahoga Falls, Ohio 4422t

TEL: (330) 253-8211 FAX: (330) 253-448¢
Website: http://www.settek.con

September 22, 2017

Jon Mink

Trace Analytical Laboratories, Inc.
2241 Black Creek Road
Muskegon, M1 49444

TEL: (231) 773-5998

FAX: (231) 773-6537

RE: T17H658
Dear Jon Mink: Order No.: 17090138

Summit Environmenta Technologies, Inc. received 7 sample(s) on 9/5/2017 for the
anayses presented in the following report.

There were no problems with the analytical events associated with this report unless noted
in the Case Narrative.

Quality control dataiswithin laboratory defined or method specified acceptance limits
except where noted.

If you have any questions regarding these tests results, please feel freeto call the
laboratory.

Sincerely,

Holly Florea
Project Manager

3310 Win St
Cuyahoga Falls, Ohio 44223

Arkansas 88-0735, California 07256CA, Colorado, Connecticut PH-0108, Delaware, Florida NELAC E87688, Georgia E87688, 1daho OH00923, Illinois
200061, Indiana C-OH-13, Kansas E-10347, Kentucky (Underground Storage Tank) 3, Kentucky 90146, Louisiana 04061, Maryland 339, Minnesota
409711, New Hampshire 2996, New Jersey OH006, New Y ork 11777, North Carolina 39705 and 631, North Dakota R-201, Oklahoma 9940, Oregon
OH200001, Rhode Island LA000317, South Carolina 92016001, Texas T104704466-11-5, Utah OH009232011-1, Virginia 00440 and 1581, Washington
C891


http://www.settek.com

Summit Environmental Technologies, Inc

3310Win S, Case Narrative

Cuyahoga Falls, Ohio 4422t WO#: 17090138
TEL: (330) 253-8211 FAX: (330) 253-448¢
Date: 9/22/2017

Website: http://www.settek.con

CLIENT: Trace Analytical Laboratories, Inc.
Proj ect: T17H658

Thisreport in its entirety consists of the following documents. Cover Letter, Case Narrative, Anaytical
Results, QC Summary Report, Applicable Accreditation Information, Chain-of-Custody, Cooler Receipt
Form, and other applicable forms as necessary. All documents contain the Summit Environmenta
Technologies, Inc., Work Order Number assigned to this report.

Summit Environmental Technologies, Inc., holds the accreditations/certifications listed at the bottom of
the cover letter that may or may not pertain to this report. State Certificates and Scopes of Accreditation
are attached as applicable. Results provided in this report for any parameter not listed on the Scope of
Accreditation should be considered “not certified.”

The information contained in this analytical report is the sole property of Summit Environmental
Technologies, Inc. and that of the customer. It cannot be reproduced in any form without the consent of
Summit Environmental Technologies, Inc. or the customer for which this report was issued. The results
contained in this report are only representative of the samples received. Conditions can vary at different
times and at different sampling conditions. Summit Environmental Technologies, Inc. is not responsible
for use or interpretation of the dataincluded herein.

All results for Solid Samples are reported on an "as received” or "wet weight” basis unless indicated as
"dry weight" using the "-dry" designation on the reporting units.

Thisreport is believed to meet all of the requirements of the accrediting agency, where applicable. Any
comments or problems with the analytical events associated with this report are noted bel ow.

Original


http://www.settek.com

Summit Environmental Technologies, Ir Qual IflerS and ACY OﬂymS
3310 Win ¢

Cuyahoga Falls, Ohio 442 WO#: 17090138
TEL: (330) 253-8211 FAX: (330) 253-44t )
Website: http://www.settek.cc Date: 9/22/2017

These commonly used Qualifiers and Acronyms may or may not be present in this report.

Qualifiers

U The compound was analyzed for but was not detected.

J The reported value is greater than the Method Detection Limit but |ess than the Reporting Limit.

H The hold time for sample preparation and/or analysis was exceeded.

D Theresult is reported from adilution.

E The result exceeded the linear range of the calibration or is estimated due to interference.

MC The result is below the Minimum Compound Limit.

* The result exceeds the Regulatory Limit or Maximum Contamination Limit.

m Manual integration was used to determine the area response.

d Manual integration in which peak was deleted

N The result is presumptive based on a Mass Spectral library search assuming a 1:1 response.

P The second column confirmation exceeded 25% difference.

C The result has been confirmed by GC/MS.

X The result was not confirmed when GC/M S Analysis was performed.

B/MB+ The analyte was detected in the associated blank.

G The ICB or CCB contained reportable amounts of analyte.

QC-/+ TheCCV recovery faled low (-) or high (+).

R/QDR The RPD was outside of accepted recovery limits.

QL-/+ TheLCSor LCSD recovery failed low (-) or high (+).

QLR The LCS/LCSD RPD was outside of accepted recovery limits.

QM-/+ TheMSor MSD recovery failed low (-) or high (+).

QMR  TheMS/MSD RPD was outside of accepted recovery limits.

QV-/+ ThelCV recovery failed low (-) or high (+).

S The spike result was outside of accepted recovery limits.

Z Deviation; A deviation from the method was performed; Please refer to the Case Narrative for
additional information

Acronyms

ND Not Detected RL Reporting Limit

QC Quality Control MDL Method Detection Limit

MB Method Blank LOD Level of Detection

LCS Laboratory Control Sample LOQ Level of Quantitation

LCSD Laboratory Control Sample Duplicate PQL Practical Quantitation Limit

QCs Quality Control Sample CRQL Contract Required Quantitation Limit

DUP Duplicate PL Permit Limit

MS Matrix Spike RegL vl Regulatory Limit

MSD Matrix Spike Duplicate MCL Maximum Contamination Limit

RPD Relative Percent Different MinCL Minimum Compound Limit

ICV Initial Calibration Verification RA Reanalysis

ICB Initial Calibration Blank RE Reextraction

ccv Continuing Calibration Verification TIC Tentatively Identified Compound

CcCB Continuing Calibration Blank RT Retention Time

RLC Reporting Limit Check CF Calibration Factor

DF Dilution Factor RF Response Factor

Thislist of Qualifiersand Acronymsreflects the most commonly utilized Qualifiersand Acronymsfor reporting.
Pleaserefer to the Analytical Notesin the Case Narrative for any Qualifiersor Acronymsthat do not appear in this
list or for additional information regarding the use of these Qualifierson reported data.

Original


http://www.settek.com

Summit Environmental Technologies, Inc
3310 Win S.

Workorder

Cuyahoga Falls, Ohio 4422¢ Sam pl e SU mmar y
TEL: (330) 253-8211 FAX: (330) 253-448¢ WO#: 17090138
Website: http://www.settek.comn 22-Sep-17

CLIENT: Trace Analytical Laboratories, Inc.
Project: T17H658
Lab SamplelD Client Sample D Tag No Date Collected Date Received Matrix
17090138-001 T17H658-01 8/29/2017 10:00:00 AM 9/5/2017 10:00:00 AM Adqueous
17090138-002 T17H658-02 8/29/2017 11:15:00 AM 9/5/2017 10:00:00 AM Adqueous
17090138-003 T17H658-03 8/29/2017 12:20:00 PM 9/5/2017 10:00:00 AM Adqueous
17090138-004 T17H658-04 8/29/2017 2:05:00 PM 9/5/2017 10:00:00 AM Adqueous
17090138-005 T17H658-05 8/29/2017 3:25:00 PM 9/5/2017 10:00:00 AM Aqueous
17090138-006 T17H658-06 8/29/2017 4:30:00 PM 9/5/2017 10:00:00 AM Aqueous
17090138-007 T17H658-07 8/29/2017 9/5/2017 10:00:00 AM Aqueous



http://www.settek.com

Summit Environmental Technologies, Inc
3310 Win &.

Cuyahoga Falls, Ohio 4422t

TEL: (330) 253-8211 FAX: (330) 253-448¢
Website: http://www.settek.con

Analytical Report

(consolidated)
WO#: 17090138
Date Reported:  9/22/2017

CLIENT:
Proj ect: T17H658
Lab ID: 17090138-001

Client SampleID T17H658-01

Trace Analytical Laboratories, Inc.

Collection Date: 8/29/2017 10:00:00 AM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.12 1 9/20/2017 2:10:00 PM
Yield 1.00 1 9/20/2017 2:10:00 PM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 U pCi/L +0.41 1 9/19/2017 3:32:00 PM
Yield 1.00 1 9/19/2017 3:32:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manua Integration used to determine area response
MC Vaueisbdow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit


http://www.settek.com

Summit Environmental Technologies, Inc
3310 Win &.

Cuyahoga Falls, Ohio 4422t

TEL: (330) 253-8211 FAX: (330) 253-448¢
Website: http://www.settek.con

Analytical Report

(consolidated)
WO#: 17090138
Date Reported:  9/22/2017

CLIENT:
Proj ect: T17H658
Lab ID: 17090138-002

Client SampleID T17H658-02

Trace Analytical Laboratories, Inc.

Collection Date: 8/29/2017 11:15:00 AM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.14 1 9/20/2017 2:10:00 PM
Yield 1.00 1 9/20/2017 2:10:00 PM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 2.00 1.00 pCi/L +0.68 1 9/19/2017 3:32:00 PM
Yield 1.00 1 9/19/2017 3:32:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manua Integration used to determine area response
MC Vaueisbdow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit


http://www.settek.com

Summit Environmental Technologies, Inc
3310 Win &.

Cuyahoga Falls, Ohio 4422t

TEL: (330) 253-8211 FAX: (330) 253-448¢
Website: http://www.settek.con

Analytical Report

(consolidated)
WO#: 17090138
Date Reported:  9/22/2017

CLIENT:
Proj ect: T17H658
Lab ID: 17090138-003

Client SampleID T17H658-03

Trace Analytical Laboratories, Inc.

Collection Date: 8/29/2017 12:20:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.17 1 9/20/2017 2:10:00 PM
Yield 1.00 1 9/20/2017 2:10:00 PM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 U pCi/L +0.77 1 9/19/2017 3:32:00 PM
Yield 1.00 1 9/19/2017 3:32:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manua Integration used to determine area response
MC Vaueisbdow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit


http://www.settek.com

Summit Environmental Technologies, Inc
3310 Win &.

Cuyahoga Falls, Ohio 4422t

TEL: (330) 253-8211 FAX: (330) 253-448¢
Website: http://www.settek.con

Analytical Report

(consolidated)
WO#: 17090138
Date Reported:  9/22/2017

CLIENT:
Proj ect: T17H658
Lab ID: 17090138-004

Client SampleID T17H658-04

Trace Analytical Laboratories, Inc.

Collection Date: 8/29/2017 2:05:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.16 1 9/20/2017 2:10:00 PM
Yield 1.00 1 9/20/2017 2:10:00 PM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 U pCi/L +0.46 1 9/19/2017 3:32:00 PM
Yield 1.00 1 9/19/2017 3:32:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manua Integration used to determine area response
MC Vaueisbdow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit


http://www.settek.com

Summit Environmental Technologies, Inc
3310 Win &.

Cuyahoga Falls, Ohio 4422t

TEL: (330) 253-8211 FAX: (330) 253-448¢
Website: http://www.settek.con

Analytical Report

(consolidated)
WO#: 17090138
Date Reported:  9/22/2017

CLIENT:
Proj ect: T17H658
Lab ID: 17090138-005

Client SampleID T17H658-05

Trace Analytical Laboratories, Inc.

Collection Date: 8/29/2017 3:25:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 U pCi/lL +0.18 1 9/20/2017 2:11:00 PM
Yield 1.00 1 9/20/2017 2:11:00 PM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/L +0.44 1 9/19/2017 3:32:00 PM
Yield 1.00 1 9/19/2017 3:32:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manua Integration used to determine area response
MC Vaueisbdow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit


http://www.settek.com

Summit Environmental Technologies, Inc
3310 Win &.

Cuyahoga Falls, Ohio 4422t

TEL: (330) 253-8211 FAX: (330) 253-448¢
Website: http://www.settek.con

Analytical Report

(consolidated)
WO#: 17090138
Date Reported:  9/22/2017

CLIENT:
Proj ect: T17H658
Lab ID: 17090138-006

Client SampleID T17H658-06

Trace Analytical Laboratories, Inc.

Collection Date: 8/29/2017 4:30:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.16 1 9/20/2017 2:11:00 PM
Yield 1.00 1 9/20/2017 2:11:00 PM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 U pCi/L +0.33 1 9/19/2017 3:33:00 PM
Yield 1.00 1 9/19/2017 3:33:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manua Integration used to determine area response
MC Vaueisbdow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit


http://www.settek.com

Summit Environmental Technologies, Inc
3310 Win &.

Cuyahoga Falls, Ohio 4422t

TEL: (330) 253-8211 FAX: (330) 253-448¢
Website: http://www.settek.con

Analytical Report

(consolidated)
WO#: 17090138
Date Reported:  9/22/2017

CLIENT:
Proj ect: T17H658
Lab ID: 17090138-007

Client SampleID T17H658-07

Trace Analytical Laboratories, Inc.

Collection Date: 8/29/2017

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.14 1 9/20/2017 2:42:00 PM
Yield 1.00 1 9/20/2017 2:42:00 PM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 U pCi/L +0.32 1 9/19/2017 3:33:00 PM
Yield 1.00 1 9/19/2017 3:33:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manua Integration used to determine area response
MC Vaueisbdow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit


http://www.settek.com

Summit Environmental Technologies, Inc
3310 Win &.

Cuyahoga Falls, Ohio 4422z

TEL: (330) 253-8211 FAX: (330) 253-448¢

QC SUMMARY REPORT

WO#: 17090138

Website: http://www.settek.con 22-Sep-17

Client: Trace Analytical Laboratories, Inc.
Project: T17H658 BatchID: 28784
Sample ID: mb-28784 SampType: MBLK TestCode: Radium-228  Units: pCi/L Prep Date: 9/13/2017 RunNo: 74966
Client ID: PBW Batch ID: 28784 TestNo: E904.0 E903-904 Analysis Date: 9/19/2017 SeqNo: 1267569
Analyte Result PQL SPK value SPK Ref Val %REC  LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 ND 1.00 0 0 U
Yield 1.00 0 0
Sample ID: LCS-28784 SampType: LCS TestCode: Radium-228  Units: pCi/L Prep Date: 9/13/2017 RunNo: 74966
Client ID: LCSW Batch ID: 28784 TestNo: E904.0 E903-904 Analysis Date: 9/19/2017 SeqNo: 1267572
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 5.35 1.00 5.000 0 107 70 130
Yield 1.00 0 0
Sample ID: 17090211-001aMS SampType: MS TestCode: Radium-228  Units: pCi/L Prep Date: 9/13/2017 RunNo: 74966
Client ID: BatchQC Batch ID: 28784 TestNo: E904.0 E903-904 Analysis Date: 9/19/2017 SeqNo: 1267574
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 571 1.00 5.000 0 114 70 130
Yield 1.00 1.000 0
Qualifiers: *  Value exceeds Maximum Contaminant Level. B Analytedetected in the associated Method Blank E  Vaueabove quantitation range

H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits M Manua Integration used to determine Oricinal

MC Vaueisbelow Minimum Compound Limit. ND Not Detected O RSD isgreater than RSDIimit rgin
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits



http://www.settek.com

Summit Environmental Technologies, Inc
3310 Win &.

Cuyahoga Falls, Ohio 4422z

TEL: (330) 253-8211 FAX: (330) 253-448¢

QC SUMMARY REPORT

WO#: 17090138

Website: http://www.settek.con 22-Sep-17

Client: Trace Analytical Laboratories, Inc.
Project: T17H658 BatchlD: 28784
Sample ID: mb-28784 SampType: MBLK TestCode: Radium-226_  Units: pCi/L Prep Date: 9/13/2017 RunNo: 74971
Client ID: PBW Batch ID: 28784 TestNo: E903.0 E903-904 Analysis Date: 9/20/2017 SeqNo: 1267727
Analyte Result PQL SPK value SPK Ref Val %REC  LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 ND 1.00 U
Yield 0.990
Sample ID: Ics-28784 SampType: LCS TestCode: Radium-226_  Units: pCi/L Prep Date: 9/13/2017 RunNo: 74971
Client ID: LCSW Batch ID: 28784 TestNo: E903.0 E903-904 Analysis Date: 9/20/2017 SeqNo: 1267728
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 4.78 1.00 5.000 0 95.6 70 130
Sample ID: Icsd-28784 SampType: LCSD TestCode: Radium-226_  Units: pCi/L Prep Date: 9/13/2017 RunNo: 74971
Client ID: LCSS02 Batch ID: 28784 TestNo: E903.0 E903-904 Analysis Date: 9/20/2017 SeqNo: 1267729
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 5.33 1.00 5.000 0 107 70 130 4.780 10.9 20
Sample ID: 17090211-001aMS SampType: MS TestCode: Radium-226_  Units: pCi/L Prep Date: 9/13/2017 RunNo: 74971
Client ID: BatchQC Batch ID: 28784 TestNo: E903.0 E903-904 Analysis Date: 9/20/2017 SeqgNo: 1267732
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Qualifiers: *  Value exceeds Maximum Contaminant Level. B Analytedetected in the associated Method Blank E  Vaueabove quantitation range

H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits M Manua Integration used to determine Oricinal

MC Vaueisbelow Minimum Compound Limit. ND Not Detected O RSD isgreater than RSDIimit rgin
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits



http://www.settek.com

Summit Environmental Technologies, Inc

ooges Inc QC SUMMARY REPORT
Cuyahoga Falls, Ohio 4422z .
TEL: (330) 253-8211 FAX: (330) 253-448¢ WO# 17090138
Website: http://www.settek.con 22-Sep-17
Client: Trace Analytical Laboratories, Inc.
Project: T17H658 BatchlD: 28784
Sample ID: 17090211-001aMS SampType: MS TestCode: Radium-226_  Units: pCi/L Prep Date: 9/13/2017 RunNo: 74971
Client ID:  BatchQC Batch ID: 28784 TestNo: E903.0 E903-904 Analysis Date: 9/20/2017 SeqNo: 1267732
Analyte Result PQL SPK value SPK Ref Val %REC  LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 511 1.00 5.000 0 102 70 130
Qualifiers: *  Value exceeds Maximum Contaminant Level. B Analytedetected in the associated Method Blank E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits M Manua Integration used to determine Oricinal
MC Vaueisbelow Minimum Compound Limit. ND Not Detected O RSD isgreater than RSDIimit rgin
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits
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AECOM 414.944.6080 tel

A -COM 1555 N. RiverCenter Drive, Suite 214 414.944.6081 fax

Milwaukee, W1 53212

Data Validation Report

Project: Marquette Board of Light and Power (MBLP) Project
Laboratory: Trace Analytical Laboratories and Summit Environmental Technologies
Work Order: T171125

Analyses/Method:  Metals (6010B/6020/7470A), General Chemistry (300.0/SM 2540C),
Radiological (903.0/904.0)

Validation Level: Level 2

Prepared by: Lisa Smith (CEAC)/AECOM Completed on: 12/29/2017

The groundwater samples listed below were collected by AECOM for the MBLP Combustible Coal
Residuals (CCR) Impoundment Groundwater Monitoring Project on September 6, 2017.

Sample ID QC Samples Sample Date/Time Laboratory ID
MW-1 6-Sep-17 T171125-01
MW-2 6-Sep-17 T171125-02
MW-3 6-Sep-17 T171125-03
MW-4 MS for Radium 226 and 228 6-Sep-17 T171125-05
MW-5 MS/MSD for Metals and 6-Sep-17 T171125-04

Method 300.0;
Lab Dup for TDS
DUP090617 FD of MW-5 6-Sep-17 T171125-06
Equipment Blank 090617 | Laboratory Duplicate for 6-Sep-17 T171125-07
Radium 226 and 228

Data validation activities were conducted with reference to:

National Functional Guidelines for Inorganic Superfund Methods Data Review (January
2017);
Evaluation of Radiochemical Data Usability (United States Department of Energy (1997).

The National Data Validation Functional Guidelines were modified to accommodate the non-CLP
methodologies. In the absence of method-specific information, laboratory quality control (QC)
limits, was used as appropriate as the basis for validation actions.

REVIEW ELEMENTS

The data were evaluated based on the following parameters (where applicable to the method):

Data completeness (chain-of-custody (COC)/sample integrity)
Holding times and sample preservation

Laboratory blanks and equipment blanks

Matrix spike (MS) and/or matrix spike duplicate (MSD) results

NN NS



Resolution Consultants 2

Laboratory duplicates

Laboratory control sample (LCS) results
Field duplicate results

Sample results and quantitation

NN NS

The symbol (v') indicates that no validation qualifiers were applied based on this parameter. The
symbol ( X) indicates that a QC nonconformance resulted in the qualification of data. Any QC
nonconformance that resulted in the qualification of data is discussed below. In addition,
nonconformances or other issues that were noted during validation, but did not result in qualification
of data, may be discussed for informational purposes only.

SUMMARY

The data appear valid as reported and may be used for decision making purposes. Results were
acceptable without qualification. Detailed discussions of the quality control (QC) results are included
in the following report.

DETAILED REVIEW

Data Completeness

The data package was reviewed and found to meet acceptance criteria for completeness:

The COCs were reviewed for completeness of information relevant to the samples and
requested analyses, and for signatures indicating transfer of sample custody.

The laboratory sample login sheet(s) were reviewed for issues potentially affecting sample
integrity, including the condition of sample containers upon receipt at the laboratory.
Completeness of analyses was verified by comparing the reported results to the COC
requests.

No discrepancies were noted.

Holding Times/Sample Preservation

Sample preservation and preparation/analysis holding times were reviewed for conformance with
temperature and preservation requirements.

Samples were properly preserved and received within temperature requirements. Samples were
analyzed within holding times.

Laboratory Method Blanks

Laboratory method blanks are analyzed to assess contamination from laboratory procedures. Method
blanks were analyzed at the correct frequency. Analytes were not detected in the method blanks.

One equipment blank was associated with the groundwater samples collected. The equipment blank
was non-detect with the exception of TDS which was detected at a concentration of 10 mg/L.
Groundwater concentrations of TDS were greater than 5 times the equipment blank concentration,
and qualifications were not required.



Resolution Consultants 3

MS/MSD Results

Matrix spikes are analyzed to determine the effects of sample matrix on the measurement
methodology. Extra sample volume was collected for MS/MSD analysis, and MS/MSD results were
provided for sample MW-5 all analyses performed by Trace. Matrix spikes were performed on
sample MW-4 for radium 226 and 228. MS/MSD recoveries and RPDs were within criteria, with the
exception of chloride as summarized in the table below.

MS/MSD % | Recovery RPD
Analyte Recovery Limits RPD Limit Qualifications
MW-5:
Chloride 795/761 80-120 4 20 The sample concentration was

greater than 4 times the spike
concentration and results were
acceptable without qualification.

Laboratory Duplicates

TDS laboratory duplicate analysis was performed on sample MW-5, and radium-226 and 226
laboratory duplicate analysis was performed on the equipment blank. The RPDs were within the
precision limit of 10% and were acceptable.

LCS Results

LCSs are analyzed to monitor the accuracy of the analytical method independent of matrix effects.
LCSs were analyzed at the correct frequency and were within the laboratory specified QC limits.

Field Duplicate Results

Sample DUP090617 was collected as a field duplicate of sample MW-5. RPDs were within the 30%
limit for groundwater samples, and were acceptable.

Field
Sample Duplicate
Analyte Units Result Result RPD RPD Limit

MW-5/DUPQ90617:

Barium mg/l 0.11 0.11 0 30
Calcium mg/l 100 100 0 30
Chloride mg/l 190 190 0 30
Sulfate mg/l 18 18 0 30
Total Dissolved Solids mg/l 660 730 10 30

Sample Results and Quantitation

Results were reported down to the reporting limits.
Dilutions were required for due to high analyte concentration.

pH analysis was performed in the field to ensure that analyses were performed within the required
hold time.



October 12, 2017

Mr. Lance Lindberg
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 226-4980
Fax: (906) 226-8371

RE: Trace Project T171125
Client Project MBLP CCR 60546383

Dear Mr. Lindberg:

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

All reports were examined through Trace's validation process to ensure that requirements for quality and
completeness were satisfied. All reported analytical results were obtained in accordance with the methods
referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this
work, however, some results may have raised reporting limits to correct for percent solids.

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements
of the NELAC Standard, except for those analytes with a "N" notation. These analytes have not been
evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at
jmink@trace-labs.com.

Sincerely,

ﬂww

Jon Mink
Senior Project Manager
Enclosures

NJDEP Accreditation No. MI008

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

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921 Page 1 of 25



SAMPLE SUMMARY

Trace Project ID: T171125

Client Project ID: MBLP CCR 60546383

Trace ID Sample ID Matrix Collected By Date Collected Date Received
T171125-01 MW-1 Ground Water Client 09/06/17 09:50 09/08/17 10:12
T171125-02 MW-2 Ground Water Client 09/06/17 10:35 09/08/17 10:12
T171125-03 MW-3 Ground Water Client 09/06/17 11:20 09/08/17 10:12
T171125-04 MW-5 Ground Water Client 09/06/17 13:45 09/08/17 10:12
T171125-05 MW-4 Ground Water Client 09/06/17 15:10 09/08/17 10:12
T171125-06 DUP090617 Ground Water Client 09/06/17 09/08/17 10:12
T171125-07 Equipment Blank 090617 Ground Water Client 09/06/17 16:30 09/08/17 10:12

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

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921

CERTIFICATE OF ANALYSIS

Page 2 of 25



DEFINITIONS

LCS
LCSD
MS
MSD
RPD
DUP
RDL
MCL
TIC
<,NDorU
N

NA

AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

Laboratory Control Sample

Laboratory Control Sample Duplicate

Matrix Spike

Matrix Spike Duplicate

Relative Percent Difference

Matrix Duplicate

Reporting Detection Limit

Maximum Contamination Limit

Tentatively Identified Compound

Indicates the compound was analyzed for but not detected
Indicates a result that exceeds its associated MCL or Surrogate control limits
Indicates that the compound has not been evaluated by NELAC
Indicates that the compound is not available.

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

total volume of the solvent/water mixture.
Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID:  T071781-MS1
Analysis: EPA 300.0 Rev. 2.1
Chloride Note 222 : The MS and MSD recoveries were out of control. Because the sample
background concentration of this analyte is greater than four times the spike amount,
no data require qualification.
Trace ID:  T071781-MSD1
Analysis: EPA 300.0 Rev. 2.1
Chloride Note 222 : The MS and MSD recoveries were out of control. Because the sample
background concentration of this analyte is greater than four times the spike amount,
no data require qualification.
Trace ID:  T171125-01
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.
Trace ID:  T171125-02
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.
Trace ID:  T171125-03
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the

client.

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

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921

Page 3 of 25



Trace ID:  T171125-04
Analysis: SM 4500-H+ B-11
pH Note Client : The analysis was performed on site at the time of sampling by the
client.

Trace ID:  T171125-05
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.

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

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921 Page 4 of 25



ANALYTICAL RESULTS

Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
Trace ID: T171125-01 Date Collected: 09/06/17 09:50 Matrix:  Ground Water
Sample ID: MW-1 Date Received: 09/08/17 10:12
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071904
Mercury <0.00020 mg/L 0.00020 1 09/14/17 nws 09/15/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071846
Barium 0.13 mg/L 0.10 1 09/12/17 nws 09/14/17 dtm
Boron <0.30 mg/L 0.30 1 09/12/17 nws 09/14/17 dtm
Calcium 130 mg/L 5.0 10 09/12/17 nws 09/14/17 dtm
Lithium <0.010 mg/L 0.010 1 09/12/17 nws 09/14/17 dtm N
Analysis Method: EPA 6020
Batch: T071846
Antimony <0.0020 mg/L 0.0020 1 09/12/17 nws 09/14/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/12/17 nws 09/14/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/12/17 nws 09/14/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/12117 nws 09/14/17 dtm
Chromium <0.010 mg/L 0.010 1 09/12/17 nws 09/14/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/12/17 nws 09/14/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/12/17 nws 09/14/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/12117 nws 09/14/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/12/17 nws 09/14/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/12/17 nws 09/14/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071781
Fluoride <0.10 mg/L 0.10 1 09/08/17 nm 09/11/17 nm
Chloride 270 mg/L 10 100 09/08/17 nm 09/12/17 jek
Sulfate as SO4 21 mg/L 1.0 5 09/08/17 nm 09/08/17 nm
Analysis Method: SM 2540 C-11
Batch: T071857
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171125 TRACE_QC FINAL 10 12 17 0921 Page 5 of 25



ANALYTICAL RESULTS

Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
Trace ID: T171125-01 Date Collected: 09/06/17 09:50 Matrix:  Ground Water
Sample ID: MW-1 Date Received: 09/08/17 10:12
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 930 mg/L 20 2 09/12/17 nm 09/13/117 nm
Analysis Method: SM 4500-H+ B-11

Batch: T071632
pH 7.56 pH Units 1 09/06/17 jm 09/06/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921

Page 6 of 25



ANALYTICAL RESULTS

Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
Trace ID: T171125-02 Date Collected: 09/06/17 10:35 Matrix:  Ground Water
Sample ID: MW-2 Date Received: 09/08/17 10:12
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071904
Mercury <0.00020 mg/L 0.00020 1 09/14/17 nws 09/15/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071846
Barium <0.10 mg/L 0.10 1 09/12117 nws 09/14/17 dtm
Boron <0.30 mg/L 0.30 1 09/12/17 nws 09/14/17 dtm
Calcium 53 mg/L 1.0 1 09/12/17 nws 09/14/17 dtm
Lithium <0.010 mg/L 0.010 1 09/12/17 nws 09/14/17 dtm N
Analysis Method: EPA 6020
Batch: T071846
Antimony <0.0020 mg/L 0.0020 1 0912117 nws 09/14/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/12/17 nws 09/14/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/12/17 nws 09/14/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/12/17 nws 09/14/17 dtm
Chromium <0.010 mg/L 0.010 1 09/12/17 nws 09/14/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/12117 nws 09/14/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/12/17 nws 09/14/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/12117 nws 09/14/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/12/17 nws 09/14/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/12117 nws 09/14/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071781
Fluoride <0.10 mg/L 0.10 1 09/08/17 nm 09/11/17 nm
Chloride 60 mg/L 10 25 09/08/17 nm 09/08/17 nm
Sulfate as SO4 21 mg/L 1.0 5 09/08/17 nm 09/08/17 nm
Analysis Method: SM 2540 C-11
Batch: T071857
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171125 TRACE_QC FINAL 10 12 17 0921 Page 7 of 25



ANALYTICAL RESULTS

Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
Trace ID: T171125-02 Date Collected: 09/06/17 10:35 Matrix:  Ground Water
Sample ID: MW-2 Date Received: 09/08/17 10:12
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 310 mg/L 20 2 09/12/17 nm 09/13/117 nm
Analysis Method: SM 4500-H+ B-11

Batch: T071632
pH 8.15 pH Units 1 09/06/17 jm 09/06/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921
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ANALYTICAL RESULTS

Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
Trace ID: T171125-03 Date Collected: 09/06/17 11:20 Matrix:  Ground Water
Sample ID: MW-3 Date Received: 09/08/17 10:12
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071904
Mercury <0.00020 mg/L 0.00020 1 09/14/17 nws 09/15/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071846
Barium <0.10 mg/L 0.10 1 09/12117 nws 09/14/17 dtm
Boron <0.30 mg/L 0.30 1 09/12/17 nws 09/14/17 dtm
Calcium 62 mg/L 1.0 1 09/12/17 nws 09/14/17 dtm
Lithium <0.010 mg/L 0.010 1 09/12/17 nws 09/14/17 dtm N
Analysis Method: EPA 6020
Batch: T071846
Antimony <0.0020 mg/L 0.0020 1 0912117 nws 09/14/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/12/17 nws 09/14/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/12/17 nws 09/14/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/12/17 nws 09/14/17 dtm
Chromium <0.010 mg/L 0.010 1 09/12/17 nws 09/14/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/12117 nws 09/14/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/12/17 nws 09/14/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/12117 nws 09/14/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/12/17 nws 09/14/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/12117 nws 09/14/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071781
Fluoride <0.10 mg/L 0.10 1 09/08/17 nm 09/11/17 nm
Chloride 85 mg/L 10 25 09/08/17 nm 09/08/17 nm
Sulfate as SO4 26 mg/L 1.0 5 09/08/17 nm 09/08/17 nm
Analysis Method: SM 2540 C-11
Batch: T071857
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171125 TRACE_QC FINAL 10 12 17 0921 Page 9 of 25



ANALYTICAL RESULTS

Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
Trace ID: T171125-03 Date Collected: 09/06/17 11:20 Matrix:  Ground Water
Sample ID: MW-3 Date Received: 09/08/17 10:12
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 380 mg/L 20 2 09/12/17 nm 09/13/117 nm
Analysis Method: SM 4500-H+ B-11

Batch: T071632
pH 7.77 pH Units 1 09/06/17 jm 09/06/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921
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ANALYTICAL RESULTS

Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
Trace ID: T171125-04 Date Collected: 09/06/17 13:45 Matrix:  Ground Water
Sample ID: MW-5 Date Received: 09/08/17 10:12
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071904
Mercury <0.00020 mg/L 0.00020 1 09/14/17 nws 09/15/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071846
Barium 0.11 mg/L 0.10 1 09/12/17 nws 09/14/17 dtm
Boron <0.30 mg/L 0.30 1 09/12/17 nws 09/14/17 dtm
Calcium 100 mg/L 1.0 1 09/12/17 nws 09/14/17 dtm
Lithium <0.010 mg/L 0.010 1 09/12/17 nws 09/14/17 dtm N
Analysis Method: EPA 6020
Batch: T071846
Antimony <0.0020 mg/L 0.0020 1 09/12/17 nws 09/14/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/12/17 nws 09/14/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/12/17 nws 09/14/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/12117 nws 09/14/17 dtm
Chromium <0.010 mg/L 0.010 1 09/12/17 nws 09/14/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/12/17 nws 09/14/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/12/17 nws 09/14/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/12/17 nws 09/14/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/12/17 nws 09/14/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/12/17 nws 09/14/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071781
Fluoride <0.10 mg/L 0.10 1 09/08/17 nm 09/11/117 nm
Chloride 190 mg/L 10 50 09/08/17 nm 09/08/17 nm
Sulfate as SO4 18 mg/L 1.0 5 09/08/17 nm 09/08/17 nm

Analysis Method: SM 2540 C-11
Batch: T071857

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921

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

Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
Trace ID: T171125-04 Date Collected: 09/06/17 13:45 Matrix:  Ground Water
Sample ID: MW-5 Date Received: 09/08/17 10:12
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 660 mg/L 20 2 09/12/17 nm 09/13/117 nm
Analysis Method: SM 4500-H+ B-11

Batch: T071632
pH 7.43 pH Units 1 09/06/17 jm 09/06/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921
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ANALYTICAL RESULTS

Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
Trace ID: T171125-05 Date Collected: 09/06/17 15:10 Matrix:  Ground Water
Sample ID: MW-4 Date Received: 09/08/17 10:12
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071904
Mercury <0.00020 mg/L 0.00020 1 09/14/17 nws 09/15/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071846
Barium <0.10 mg/L 0.10 1 09/12/17 nws 09/14/17 dtm
Boron <0.30 mg/L 0.30 1 09/12/17 nws 09/14/17 dtm
Calcium 110 mg/L 1.0 1 09/12/17 nws 09/14/17 dtm
Lithium <0.010 mg/L 0.010 1 09/12/17 nws 09/14/17 dtm N
Analysis Method: EPA 6020
Batch: T071846
Antimony <0.0020 mg/L 0.0020 1 09/12/17 nws 09/14/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/12/17 nws 09/14/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/12/17 nws 09/14/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/12/17 nws 09/14/17 dtm
Chromium <0.010 mg/L 0.010 1 09/12/17 nws 09/14/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/12117 nws 09/14/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/12/17 nws 09/14/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/12/17 nws 09/14/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/12/17 nws 09/14/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/12/17 nws 09/14/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071781
Fluoride 0.20 mg/L 0.10 1 09/08/17 nm 09/11/17 nm
Chloride 340 mg/L 10 100 09/08/17 nm 09/08/17 nm
Sulfate as SO4 53 mg/L 1.0 5 09/08/17 nm 09/08/17 nm

Analysis Method: SM 2540 C-11
Batch: T071857

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171125 TRACE_QC FINAL 10 12 17 0921

CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
Trace ID: T171125-05 Date Collected: 09/06/17 15:10 Matrix:  Ground Water
Sample ID: MW-4 Date Received: 09/08/17 10:12
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 1000 mg/L 20 2 09/12/17 nm 09/13/117 nm
Analysis Method: SM 4500-H+ B-11

Batch: T071632
pH 7.75 pH Units 1 09/06/17 jm 09/06/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921
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ANALYTICAL RESULTS

Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
Trace ID: T171125-06 Date Collected: 09/06/17 Matrix:  Ground Water
Sample ID: DUP090617 Date Received: 09/08/17 10:12
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071904
Mercury <0.00020 mg/L 0.00020 1 09/14/17 nws 09/15/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071846
Barium 0.11 mg/L 0.10 1 09/12/17 nws 09/14/17 dtm
Boron <0.30 mg/L 0.30 1 09/12/17 nws 09/14/17 dtm
Calcium 100 mg/L 1.0 1 09/12/17 nws 09/14/17 dtm
Lithium <0.010 mg/L 0.010 1 09/12/17 nws 09/14/17 dtm N
Analysis Method: EPA 6020
Batch: T071846
Antimony <0.0020 mg/L 0.0020 1 09/12/17 nws 09/14/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/12/17 nws 09/14/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/12/17 nws 09/14/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/12117 nws 09/14/17 dtm
Chromium <0.010 mg/L 0.010 1 09/12/17 nws 09/14/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/12/17 nws 09/14/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/12/17 nws 09/14/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/12/17 nws 09/14/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/12/17 nws 09/14/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/12/17 nws 09/14/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071781
Fluoride <0.10 mg/L 0.10 1 09/08/17 nm 09/11/117 nm
Chloride 190 mg/L 10 50 09/08/17 nm 09/08/17 nm
Sulfate as SO4 18 mg/L 1.0 5 09/08/17 nm 09/08/17 nm

Analysis Method: SM 2540 C-11
Batch: T071857

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS
Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383

Trace ID: T171125-06 Date Collected: 09/06/17 Matrix:  Ground Water
Sample ID: DUP090617 Date Received: 09/08/17 10:12
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids 730 mg/L 20 2 09/12/17 nm 09/13/117 nm

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171125 TRACE_QC FINAL 10 12 17 0921 Page 16 of 25



ANALYTICAL RESULTS

Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
Trace ID: T171125-07 Date Collected: 09/06/17 16:30 Matrix:  Ground Water
Sample ID: Equipment Blank 090617 Date Received: 09/08/17 10:12
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T071904
Mercury <0.00020 mg/L 0.00020 1 09/14/17 nws 09/15/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071846
Barium <0.10 mg/L 0.10 1 09/12/17 nws 09/14/17 dtm
Boron <0.30 mg/L 0.30 1 09/12/17 nws 09/14/17 dtm
Calcium <1.0 mg/L 1.0 1 09/12/117 nws 09/14/17 dtm
Lithium <0.010 mg/L 0.010 1 09/12/17 nws 09/14/17 dtm N
Analysis Method: EPA 6020
Batch: T071846
Antimony <0.0020 mg/L 0.0020 1 09/12/17 nws 09/14/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/12/17 nws 09/14/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/12/17 nws 09/14/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/12117 nws 09/14/17 dtm
Chromium <0.010 mg/L 0.010 1 09/12/17 nws 09/14/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/12/17 nws 09/14/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/12/17 nws 09/14/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/12/17 nws 09/14/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/12/17 nws 09/14/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/12/17 nws 09/14/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071781
Fluoride <0.10 mg/L 0.10 1 09/08/17 nm 09/11/17 nm
Chloride <10 mg/L 10 1 09/08/17 nm 09/11/17 nm
Sulfate as SO4 <1.0 mg/L 1.0 1 09/08/17 nm 09/11/17 nm

Analysis Method: SM 2540 C-11
Batch: T071857

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

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921 Page 17 of 25



ANALYTICAL RESULTS
Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383

Trace ID: T171125-07 Date Collected: 09/06/17 16:30 Matrix:  Ground Water
Sample ID: Equipment Blank 090617 Date Received: 09/08/17 10:12
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids 10 mg/L 10 1 09/12/17 nm 09/13/117 nm

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171125 TRACE_QC FINAL 10 12 17 0921 Page 18 of 25



QUALITY CONTROL RESULTS

Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383

QC Batch: T071904
QC Batch Method: EPA 7470A Prep

Analysis Description: Mercury, Total, EPA 7470/7471
Analysis Method: EPA 7470A

METHOD BLANK: T071904-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Mercury mg/L <0.00020 0.00020
LABORATORY CONTROL SAMPLE: T071904-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Mercury mg/L 0.00200 0.00187 94 77-122
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T071904-MSD1 Original: T171125-04
Original Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result  Result 9% Rec % Rec Limit RPD RPD Notes
Mercury mg/L 0 0.00200 0.00175 0.00184 88 92 76-123 5 20
Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
QC Batch: T071846 Analysis Description: Barium, Total
QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6010B
for Liquids
METHOD BLANK: T071846-BLK1
Blank Reporting
Parameter Units Result Limit Notes
Boron mg/L <0.30 0.30
Barium mg/L <0.10 0.10
Calcium mg/L <1.0 1.0
Lithium mg/L <0.010 0.010
LABORATORY CONTROL SAMPLE: T071846-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Boron mg/L 0.889 0.831 94 80-120
Barium mg/L 0.889 0.850 96 80-120
Calcium mg/L 8.89 8.41 95 80-120
Lithium mg/L 0.889 0.799 90 80-120

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

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T071846-MSD1 Original: T171125-04

Original Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result o% Rec % Rec Limit RPD RPD Notes
Boron mg/L 0.0320 0.889 0.853 0.828 92 90 75-125 3 20
Barium mg/L 0.113 0.889 0.956 0.943 95 93 75-125 2 20
Calcium mg/L 103 8.89 111 112 97 105 75-125 8 20
Lithium mg/L 0 0.889 0.789 0.766 89 86 75-125 3 20
Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383

QC Batch: T071846 Analysis Description: Antimony, Total

QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6020

for Liquids
METHOD BLANK: T071846-BLK1
Parameter Units F?(Iairsjll(t Relf)i;rﬂng Notes
Arsenic mg/L <0.0050 0.0050
Beryllium mg/L <0.0010 0.0010
Cadmium mg/L <0.0010 0.0010
Cobalt mg/L <0.020 0.020
Chromium mg/L <0.010 0.010
Molybdenum mg/L <0.050 0.050
Lead mg/L <0.0030 0.0030
Antimony mg/L <0.0020 0.0020
Selenium mg/L <0.0050 0.0050
Thallium mg/L <0.0020 0.0020
LABORATORY CONTROL SAMPLE: T071846-BS1

Spike LCs LCS % Rec

Parameter Units Conc. Result % Rec Limit Notes
Arsenic mg/L 0.0556 0.0537 97 80-120
Beryllium mg/L 0.111 0.101 91 80-120
Cadmium mg/L 0.0278 0.0268 97 80-120
Cobalt mg/L 0.889 0.895 101 80-120
Chromium mg/L 0.0278 0.0288 104 80-120
Molybdenum mg/L 0.889 0.882 99 80-120
Lead mg/L 0.0556 0.0555 100 80-120
Antimony mg/L 0.0556 0.0557 100 80-120
Selenium mg/L 0.0556 0.0538 97 80-120
Thallium mg/L 0.0556 0.0563 101 80-120

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T071846-MSD1 Original: T171125-04

Original Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result  Result 9% Rec % Rec Limit RPD RPD Notes
Arsenic mg/L 0 0.0556 0.0579 0.0554 104 100 75-125 4 20
Beryllium mg/L 0 0.111 0.101 0.0948 91 85 75-125 7 20
Cadmium mg/L 0 0.0278 0.0287 0.0268 103 96 75-125 7 20
Cobalt mg/L 0 0.889 0.881 0.855 99 96 75-125 3 20
Chromium mg/L 0 0.0278 0.0307 0.0293 1M1 105 75-125 5 20
Molybdenum mg/L 0.00570 0.889 0.898 0.878 100 98 75-125 2 20
Lead mg/L 0 0.0556 0.0543 0.0534 98 96 75-125 2 20
Antimony mg/L 0 0.0556 0.0775 0.0662 140 119 75-125 16 20
Selenium mg/L 0 0.0556 0.0596 0.0541 107 97 75-125 10 20
Thallium mg/L 0 0.0556 0.0561 0.0538 101 97 75-125 4 20
Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
QC Batch: T071726 Analysis Description: Metals Digestion
QC Batch Method: EPA 200.2 Analysis Method: EPA 200.2
Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
QC Batch: T071781 Analysis Description: Sulfate
QC Batch Method: IC Prep W Analysis Method: EPA 300.0 Rev. 2.1
METHOD BLANK: T071781-BLK1
Blank Reporting
Parameter Units Result Limit Notes
Chloride mg/L <10 10
Fluoride mg/L <0.10 0.10
Sulfate as SO4 mg/L <1.0 1.0
METHOD BLANK: T071781-BLK2
Blank Reporting
Parameter Units Result Limit Notes
Chloride mg/L <10 10
Fluoride mg/L <0.10 0.10
Sulfate as SO4 mg/L <1.0 1.0

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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METHOD BLANK: T071781-BLK3

Blank Reporting

Parameter Units Result Limit Notes
Chloride mg/L <10 10
Fluoride mg/L <0.10 0.10
Sulfate as SO4 mg/L <1.0 1.0
LABORATORY CONTROL SAMPLE: T071781-BS1

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 <10 95 90-110
Fluoride mg/L 0.500 0.512 102 90-110
Sulfate as SO4 mg/L 2.50 2.50 100 90-110
LABORATORY CONTROL SAMPLE: T071781-BS2

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 <10 98 90-110
Fluoride mg/L 0.500 0.495 99 90-110
Sulfate as SO4 mg/L 2.50 2.58 103 90-110
LABORATORY CONTROL SAMPLE: T071781-BS3

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 <10 96 90-110
Fluoride mg/L 0.500 0.456 91 90-110
Sulfate as SO4 mg/L 2.50 2.48 99 90-110
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T071781-MSD1 Original: T171125-04

Original Spike MS MSD MS MSD % Rec Max

Parameter Units Result Conc. Result Result o% Rec % Rec Limit RPD RPD Notes
Chloride mg/L 193 10.0 272 269 795 761 80-120 4 20 222
Fluoride mg/L 0 4.00 4.29 3.81 107 95 80-120 12 20
Sulfate as SO4 mg/L 18.3 30.0 46.2 457 93 91 80-120 2 20

Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383

QC Batch: T071857
QC Batch Method: SM 2540 C-11

Analysis Description: Total Dissolved Solids
Analysis Method: SM 2540 C-11

CERTIFICATE OF ANALYSIS

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

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921
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METHOD BLANK: T071857-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Total Dissolved Solids mg/L <10 10
LABORATORY CONTROL SAMPLE: T071857-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Total Dissolved Solids mg/L 503 511 102 80-120
SAMPLE DUPLICATE: T071857-DUP1 Original: T171125-04
Original DUP Max
Parameter Units Result Result RPD RPD Notes
Total Dissolved Solids mg/L 662 682 3 10
Trace Project ID: T171125
Client Project ID: MBLP CCR 60546383
QC Batch: T071632 Analysis Description: pH, SM 4500
QC Batch Method: *** DEFAULT PREP *** Analysis Method: SM 4500-H+ B-11
CERTIFICATE OF ANALYSIS

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

Report ID: T171125 TRACE_QC FINAL 10 12 17 0921
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TRRACE

..I:..‘ B ATADIEC: 1K1~
ANALYTICAL LABORAT ORIES, INC.

Report Results To:

Trace Analytical Laboratories, Inc.
2241 Black Creek Road
Muskegon, Ml 49444-2673

CHAIN-OF-CUSTODY RECORD

Fax 888.979.4469

N (s a.@/

Phone 231.773.5998

www.frace-labs.com

Page N of w

717 7%

Bill To: Trace Use:
Company Name: \Pm [ e\ PO #: &OQ m W %W |Logged By: “\F
Report To: \ - Lot k\ﬁAﬁJ Contact Name: Checked By: Nﬁr\
Mailing Address: h\ Billing Address (if different): Soil Volatiles Preserved (circle if applicable):
City, State, Zip Code: City, State, Zip Code: MeOH Low Level Lab
Office Phone: ~Om= Phone: Phone Number: Sampling Time:
Email Address: \ quct- N...A %nﬁrm\J o 4 LM, (3 Billing Email Address: i
Turnaround Requirements: Matrix Key: JIC_ Analysis Requested
m Standard [ 48 Hour* S=Soil/Solid Wi =Wipes PR
4 Day* O 24 Hour* W = Water LW = Liquid Waste N 3 Nl J
[J 3 Day" SL=Sdge A=A 29 4 & ..m
* Requires Prior Approval ol=0il D = Drinking Water V2 N o
—L| A 2
J LAY
_ ﬂwll + 1 M
Project Name: Sampled By: -2 Y [ s
o) g @
52 5 p|  Preservation Y I~ < W 2
Trage: ] Data e Client Sample ID mw £z m N = rm -2 .\m =
No. | Collected | Collected =52 (EE_ slslzlsl o= 2 o Ny Remarks .m
=5 POPEE 2125 O “INI N 3
[ [g6nlese | gl Y e R
i \
! 25| -2 Al <l
3 e | Mus-> 710 e PP
H BaPEs v 71 Che
4 - ¥ [
y& B - mSe uS0 ¢ r X
3 see | -y Y >l Ny
b7 )u¥o 06l . I
18|V 11639 Fhuipmen’t flan 0906(2 Y Y
W Released By Received By Date Time , Released By _-Received By Date Time
= 5 EY. A B > T A7 R
o Iy o nla ~H gty XY = Al
2 [3) 4) i
3 In executing this Chain of Custody, the client acknowledges the terms as set forth at www frace-labs.com/terms-of-agreement.

_H_ Check this box if you would not like your samples analyzed if received outside of the conditions outfined in the Trace Sample Acceptance Policy at www.trace-labs.com/downloads.

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE LOG IN CHECKLIST

Trace ID #: T/‘itj 26\— Date: 9"8-{ 7 Pa?@(ae Description: _ ( :/_( %2 / Z é%w%ture“‘ﬂf Z

Client Name: A/F(}}f?’] Time:

Logged in by:

Cooler Receipt
Cooler/samples delivered by: Trace courier |:|
Hand delivered |:I Name of delivery person:

Commercial courier | UPS[_| FEDEX[__| USMail [__|

Tracking Number: {:INot Applicable
Tracking #: j ﬁZD/\?) jﬂy7

COC Seals present and intact on cooler? I:INot Applicable [:iNo mYes
Custody seals signed by Client? I:INO 7Yes Client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? [l Correction Factors: *Digital Stick Thermometer CF = -0.6°C

Multiple bags of ice around samples? I:I *IR Thermometer CF = -04°C
Ice Packs/ Blue Ice : ‘:I Representative Sample Temperature: — °C (check one below)

No Coolant Present: ‘:I |Z] Temp Blank (Stick Thermometer)
Ice still present upon receipt (circle one): I:l Client SaL_m)pIe (IR Thermometer)
f(es No N/A Melt Water: 62 Q_Z 2 °C (Use Digital Stick Thermometer)
General
Yes No NA Comments
All bottles arrived unbroken with labels in good condition? |:| I:l
Each sample point is in a sealed plastic bag? 4

Labels filled out completely?

All bottle labels agree with Chain of Custody (COC)?,

Sufficient sample to run tests requested'?

CHORAA
AUOHOO0O00C
HEPOOC0a0

Report ID:

pH checked and samples at correct pH? See Below*
Correct preservative added to samples?
Air bubbles absent from VOAs?
COC filled out properly and signed by client?
COC signed in by TRACE sample custodian?
Was project manager called and samples discussed?
Notes: *EMD pH Test Strips Used:
@Ho-z.s [— PH 11.0-13.0
Lot: HC563733 Lot: HC547328
[Jother:

Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS

Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/6/17

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

T171125 TRACE_QC FINAL 10 12 17 0921
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October 12, 2017

Mr. Lance Lindberg
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 226-4980
Fax: (906) 226-8371

RE: Trace ID: T171125

Dear Mr. Lindberg:

Enclosed are your analytical results associated with your project for MBLP CCR 60546383. The results of
this report relate only to the samples listed in the body of this report.

The results were obtained from Summit Environmental Technologies.

Thank you for working with Trace. If you have questions concerning this report, please contact me at
231.773.5998 or by email at jmink@trace-labs.com.

Sincerely,

ﬂﬁw&

Jon Mink
Senior Project Manager

Enclosures

NJDEP Accreditation No. MI008

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

Report ID: T171125 TRACE_Farmed_Out RECREATE 10 12 17 1001



"

AR AR
ANALYTICAL LABOI

Report Results To:

CHAIN-OF-CUSTODY RECORD

Trace Analytical Laboratories, Inc.
2241 Black Creek Road
Muskegon, Ml 49444-2673

N (s a..m?ml. .ummm'Nloﬁ X

Fax 888.979.4469
www.{race-labs.com

Phone 231.773.5998 _Ml\ N._.EH\*\U No. .

Bill To: Trace Use:
Company Name: %“y e (S PO #: @O 2 m W % W Logged By: ﬁ\“\\\F
Report To: R b\ - (g k\hﬂ} Contact Name: Checked By: \Q\r\\.
Mailing Address: Q Billing Address (if different): Soil Volatiles Preserved (circle if applicable):
City, State, Zip Code: City, State, Zip Code: MeOH Low Level Lab
Office Phone: _Om__ Phone: Phone Number: Sampling Time:
Email Address: \ g v €~ N...A WN\&\J a dP(oM, [ Billing Email Address: o
< —
Turnaround Requirements: v Matrix Key: ~ Analysis Requested
.m Standard [ 48 Hour" S=Soil/Solid  WI=Wipes g
4 Day* [ 24 Hour W = Water LW = Liquid Waste N < A J
] 3 Day" SL=Sldge A=A m 3 4 ~ m
* Requires Prior Approval Ol =Qil D = Drinking Water o .W[..\ .ﬂ | & M
J T 5
. I~ o s
Project Name: Sampled By: —2)| Y s
o - P fi ¥ < 3
Trace | Date Time Glient Sample 1D mw 2 18 m ik M 3 fw = .\m M
No. | Collected | Collected At 3l e HE slslzlsl o= 2 o Ry Remarks m
: 25 FY3]2)E2ER O NN g
| [26npes | g v It YDl N
’ \
L 235 | -2 Y“\T NA.Y
3 tree | Mly~> 710 be | 5P
4 BaDEs v 7l e Khe
. e ]
4s B 4l - mS pSO ci r XX
5 5o | pw Y e X
»7 Nu/o906(> M i)l
15| V) |163d Faunents Mlank 090602 y Y
m. Released By Received By Date Time , Released By _-Received By Date Time
- g .24 | B 7 > 71 57 R
L ool T 2 2 ,‘\@vm/\ \\ =|957i¢:I7
m 3) ¢ 4 “ &

In executing this Chain of Custody, the client acknowledges the terms as set forth at www.trace-labs.com/terms-of-agreement.

_H_ Check this box if you would not like your samples analyzed if received outside of the conditions outlined in the Trace Sample Acceptance Policy at www.trace-labs.com/downloads.

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

Farmed_Out RECREATE 10 12 17 1001

Report ID: T171125 TRACE



SAMPLE LOG IN CHECKLIST

Trace ID #:

AECor7

Client Name: Time:

T/‘?I/ 26\— Date: 4‘8{ 7 Paj@(ae Description:

(}_(2@ = é%mﬁtureﬂ

Logged in by:

Cooler Receipt

Cooler/samples delivered by: Trace courier |:|

Hand delivered |:|
Commercial courier f:l

{:I Not Appllcabi
Tracking #:

Name of delivery person:

FEDEX[_] usmail [_]

COC Seals present and intact on cooler? I:INot Applicable

Custody seals signed by Client? I:INO JYes

Client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used
Slurry w/ crushed, cubed, or chip ice? [l
Multiple bags of ice around samples? |:|
Ice Packs/ Blue Ice : ‘:I
No Coolant Present: ‘:I

Ice still present upon receipt (circle one):

Correction Factors:

Cooler Temperature
«Digital Stick Thermometer CF = -0.6°C

*IR Thermometer CF = -0,4°C
Representative Sample Temperature: — °C (check one below)

|Z] Temp Blank (Stick Thermometer)
I:l Client SaL_m)pIe (IR Thermometer)

K@ No N/A Melt Water: °C (Use Digital Stick Thermometer)
General
Yes No NA Comments
All bottles arrived unbroken with labels in good condition? |:| I:l

¥4

Each sample point is in a sealed plastic bag?

Labels filled out completely?

All bottle labels agree with Chain of Custody (COC)?,

Sufficient sample to run tests requested'?
pH checked and samples at correct pH?
Correct preservative added to samples?

Air bubbles absent from VOAs?
COC filled out properly and signed by client?
COC signed in by TRACE sample custodian?

Was project manager called and samples discussed?

CHORAAT
AUOHOO000C
HHPOOC0a0

See Below*

Report ID:

Notes:

*EMD pH Test Strips Used:

H0-2.5 pH 11.0-13.0
mot: HC563733 -

Lot: HC547328
[Jother:

Lot: HC563733 verified 6/21/16 AY

Form 70-A.21
Effective 7/56/17

Lot: HC574761 verified 04/03/17 JS

TRACE Analytical Laboratories, Inc.

CERTIFICATE OF ANALYSIS

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

T171125 TRACE_Farmed_Out RECREATE 10 12 17 1001



Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

October 09, 2017

Jon Mink

Trace Analytical Laboratories, Inc.
2241 Black Creek Road
Muskegon, Ml 49444

TEL: (231) 773-5998

FAX: (231) 773-6537

RE: T171125
Dear Jon Mink: Order No.: 17090596

Summit Environmental Technologies, Inc. received 7 sample(s) on 9/12/2017 for the
analyses presented in the following report.

There were no problems with the analytical events associated with this report unless noted
in the Case Narrative.

Quality control data is within laboratory defined or method specified acceptance limits
except where noted.

If you have any questions regarding these tests results, please feel free to call the
laboratory.

Sincerely,

Holly Florea
Project Manager

3310 Win St.
Cuyahoga Falls, Ohio 44223

Arkansas 88-0735, California 07256CA, Colorado, Connecticut PH-0108, Delaware, Florida NELAC E87688, Georgia E87688, Idaho OH00923, Illinois
200061, Indiana C-OH-13, Kansas E-10347, Kentucky (Underground Storage Tank) 3, Kentucky 90146, Louisiana 04061, Maryland 339, Minnesota
409711, New Hampshire 2996, New Jersey OH006, New York 11777, North Carolina 39705 and 631, North Dakota R-201, Oklahoma 9940, Oregon
OH200001, Rhode Island LA000317, South Carolina 92016001, Texas T104704466-11-5, Utah OH009232011-1, Virginia 00440 and 1581, Washington
C891
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http://www.settek.com

Summit Environmental Technologies, Inc.

3310 Win St Case Narrative

Cuyahoga Falls, Ohio 44223 WO#: 17090596
TEL: (330) 253-8211 FAX: (330) 253-4489 )
Website: http://www.settek.com Date: 10/9/2017

CLIENT: Trace Analytical Laboratories, Inc.
Project: T171125

This report in its entirety consists of the following documents: Cover Letter, Case Narrative, Analytical
Results, QC Summary Report, Applicable Accreditation Information, Chain-of-Custody, Cooler
Receipt Form, and other applicable forms as necessary. All documents contain the Summit
Environmental Technologies, Inc., Work Order Number assigned to this report.

Summit Environmental Technologies, Inc., holds the accreditations/certifications listed at the bottom of
the cover letter that may or may not pertain to this report. State Certificates and Scopes of Accreditation
are attached as applicable. Results provided in this report for any parameter not listed on the Scope of
Accreditation should be considered “not certified.”

The information contained in this analytical report is the sole property of Summit Environmental
Technologies, Inc. and that of the customer. It cannot be reproduced in any form without the consent of
Summit Environmental Technologies, Inc. or the customer for which this report was issued. The results
contained in this report are only representative of the samples received. Conditions can vary at different
times and at different sampling conditions. Summit Environmental Technologies, Inc. is not responsible
for use or interpretation of the data included herein.

All results for Solid Samples are reported on an "as received" or "wet weight" basis unless indicated as
"dry weight" using the "-dry" designation on the reporting units.

This report is believed to meet all of the requirements of the accrediting agency, where applicable. Any
comments or problems with the analytical events associated with this report are noted below.

Revised report provided 130ct17.
The matrix was updated to

Revision v1
Page 2 of 15
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Summit Environmental Technologies, Inc.

3310 Win St.
Cuyahoga Falls, Ohio 44223

Workorder
Sample Summary

TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17090596
Website: http://www.settek.com 13-Oct-17

CLIENT: Trace Analytical Laboratories, Inc.
Project: T171125
Lab SamplelD Client Sample ID Tag No Date Collected Date Received Matrix
17090596-001 TH171125-01 9/6/2017 9:50:00 AM 9/12/2017 10:15:00 AM Aqueous
17090596-002 TH171125-02 9/6/2017 10:35:00 AM 9/12/2017 10:15:00 AM Aqueous
17090596-003 TH171125-03 9/6/2017 11:20:00 AM 9/12/2017 10:15:00 AM Aqueous
17090596-004 TH171125-04 9/6/2017 1:45:00 PM 9/12/2017 10:15:00 AM Aqueous
17090596-005 TH171125-05 9/6/2017 3:10:00 PM 9/12/2017 10:15:00 AM Aqueous
17090596-006 TH171125-06 9/6/2017 9/12/2017 10:15:00 AM Aqueous
17090596-007 TH171125-07 9/6/2017 4:30:00 PM 9/12/2017 10:15:00 AM Aqueous

Page 3 of 15
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

Analytical Report

(consolidated)
WO#: 17090596

Date Reported: ~ 10/9/2017

CLIENT:
Project: T171125
Lab ID: 17090596-001

Client Sample ID TH171125-01

Trace Analytical Laboratories, Inc.

Collection Date: 9/6/2017 9:50:00 AM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCi/L +0.15 1 9/26/2017 8:18:00 AM
Yield 1.00 1 9/26/2017 8:18:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/L +0.79 1 9/25/2017 3:17:00 PM
Yield 0.830 1 9/25/2017 3:17:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Value is below Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD is greater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit Page 4 of 15
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

Analytical Report

(consolidated)
WO#: 17090596

Date Reported: ~ 10/9/2017

CLIENT:
Project: T171125
Lab ID: 17090596-002

Client Sample ID TH171125-02

Trace Analytical Laboratories, Inc.

Collection Date: 9/6/2017 10:35:00 AM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCi/L +0.18 1 9/26/2017 8:18:00 AM
Yield 1.00 1 9/26/2017 8:18:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/L +0.54 1 9/25/2017 3:18:00 PM
Yield 1.00 1 9/25/2017 3:18:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Value is below Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD is greater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit Page 5 of 15
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

Analytical Report

(consolidated)
WO#: 17090596

Date Reported: ~ 10/9/2017

CLIENT:
Project: T171125
Lab ID: 17090596-003

Client Sample ID TH171125-03

Trace Analytical Laboratories, Inc.

Collection Date: 9/6/2017 11:20:00 AM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCi/L +0.17 1 9/26/2017 8:18:00 AM
Yield 1.00 1 9/26/2017 8:18:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 1.05 1.00 pCi/L +0.62 1 9/25/2017 3:18:00 PM
Yield 1.00 1 9/25/2017 3:18:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Value is below Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD is greater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit Page 6 of 15
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

Analytical Report

(consolidated)
17090596

10/9/2017

WO#:
Date Reported:

CLIENT:
Project: T171125
Lab ID: 17090596-004

Client Sample ID TH171125-04

Trace Analytical Laboratories, Inc.

Collection Date: 9/6/2017 1:45:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCi/L +0.15 1 9/26/2017 8:17:00 AM
Yield 1.00 1 9/26/2017 8:17:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/L +0.44 1 9/25/2017 3:17:00 PM
Yield 1.00 1 9/25/2017 3:17:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Value is below Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD is greater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit Page 7 of 15
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

Analytical Report

(consolidated)
17090596

10/9/2017

WO#:
Date Reported:

CLIENT:
Project:
Lab ID:

Trace Analytical Laboratories, Inc.
T171125

17090596-005

Client Sample ID TH171125-05

Collection Date: 9/6/2017 3:10:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCi/L +0.13 1 9/26/2017 8:18:00 AM
Yield 1.00 1 9/26/2017 8:18:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/L +0.68 1 10/6/2017 1:59:00 PM
Yield 1.00 1 10/6/2017 1:59:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Value is below Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD is greater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit Page 8 of 15
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

Analytical Report

(consolidated)
WO#: 17090596

Date Reported: ~ 10/9/2017

CLIENT:
Project: T171125
Lab ID: 17090596-006

Client Sample ID TH171125-06

Trace Analytical Laboratories, Inc.

Collection Date: 9/6/2017

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCi/L +0.14 1 9/26/2017 8:18:00 AM
Yield 1.00 1 9/26/2017 8:18:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/L +0.72 1 9/25/2017 3:19:00 PM
Yield 1.00 1 9/25/2017 3:19:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Value is below Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD is greater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit Page 9 of 15
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

Analytical Report
(consolidated)
17090596

10/9/2017

WO#:
Date Reported:

CLIENT:
Project: T171125
Lab ID: 17090596-007

Client Sample ID TH171125-07

Trace Analytical Laboratories, Inc.

Collection Date: 9/6/2017 4:30:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCi/L +0.15 1 9/26/2017 8:19:00 AM
Yield 1.00 1 9/26/2017 8:19:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/L +0.79 1 9/25/2017 3:19:00 PM
Yield 1.00 1 9/25/2017 3:19:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Value is below Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD is greater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit Page 10 of 15
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

QC SUMMARY REPORT

WO#: 17090596

13-Oct-17

Client: Trace Analytical Laboratories, Inc.

Project: T171125 BatchlID: 28872

Sample ID mb-28872 SampType: MBLK TestCode: Radium-228_  Units: pCi/L Prep Date: 9/21/2017 RunNo: 75166

Client ID: PBW Batch ID: 28872 TestNo: E904.0 E903-904 Analysis Date: 9/25/2017 SeqgNo: 1272160

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-228 ND 1.00 0 0

Yield 0.970 0 0

Sample ID |cs-28872 SampType: LCS TestCode: Radium-228_  Units: pCi/L Prep Date: 9/21/2017 RunNo: 75166

ClientID: LCSW Batch ID: 28872 TestNo: E904.0 E903-904 Analysis Date: 9/25/2017 SeqgNo: 1272161

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-228 4.66 1.00 5.000 0 93.2 70 130

Yield 0.960 0 0

Sample ID Icsd-28872 SampType: LCSD TestCode: Radium-228_  Units: pCi/L Prep Date: 9/21/2017 RunNo: 75166

Client ID: LCSS02 Batch ID: 28872 TestNo: E904.0 E903-904 Analysis Date: 9/25/2017 SeqgNo: 1272162

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-228 4.44 1.00 5.000 0 88.8 70 130 4.660 4.79 20

Yield 0.890 0 0 0.9600 7.57

Qualifiers: *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits M Manual Integration used to determine Revisi 1

MC Value is below Minimum Compound Limit. ND Not Detected O RSD is greater than RSDIimit evision v

P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits Page 11 of 15
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

WO#:

QC SUMMARY REPORT

17090596
13-Oct-17

Client: Trace Analytical Laboratories, Inc.

Project: T171125 BatchlID: 28872

Sample ID 17090596-004aMS  SampType: MS TestCode: Radium-228_  Units: pCi/L Prep Date: 9/21/2017 RunNo: 75166

Client ID:  TH171125-04 Batch ID: 28872 TestNo: E904.0 E903-904 Analysis Date: 9/25/2017 SeqNo: 1272166

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-228 4.93 1.00 5.000 0 98.6 130

Yield 1.00 1.000 0

Sample ID 17090596-007adup  SampType: DUP TestCode: Radium-228_  Units: pCi/L Prep Date: 9/21/2017 RunNo: 75166

Client ID: TH171125-07 Batch ID: 28872 TestNo: E904.0 E903-904 Analysis Date: 9/25/2017 SeqNo: 1272184

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual

Radium-228 ND 1.00 0 0 0 0 20

Yield 1.00 0 0 1.000 0

Qualifiers: *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits M Manual Integration used to determine Revisi 1

MC Value is below Minimum Compound Limit. ND Not Detected O RSD is greater than RSDIimit evision v

P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits Page 12 of 15
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489

QC SUMMARY REPORT

WO#: 17090596

Website: http://www.settek.com 13-Oct-17
Client: Trace Analytical Laboratories, Inc.
Project: T171125 BatchlID: 28872
Sample ID mb-28872 SampType: MBLK TestCode: Radium-226_  Units: pCi/L Prep Date: 9/21/2017 RunNo: 75177
Client ID: PBW Batch ID: 28872 TestNo: E903.0 E903-904 Analysis Date: 9/26/2017 SeqNo: 1272431
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 ND 1.00
Yield 1.00
Sample ID |cs-28872 SampType: LCS TestCode: Radium-226_  Units: pCi/L Prep Date: 9/21/2017 RunNo: 75177
ClientID: LCSW Batch ID: 28872 TestNo: E903.0 E903-904 Analysis Date: 9/26/2017 SeqNo: 1272432
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 4.30 1.00 5.000 0 86.0 70 130
Sample ID 17090596-004aMS  SampType: MS TestCode: Radium-226_  Units: pCi/L Prep Date: 9/21/2017 RunNo: 75177
Client ID: TH171125-04 Batch ID: 28872 TestNo: E903.0 E903-904 Analysis Date: 9/26/2017 SeqNo: 1272436
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 4.60 1.00 5.000 0 92.0 70 130
Sample ID 17090596-007adup  SampType: DUP TestCode: Radium-226_  Units: pCi/L Prep Date: 9/21/2017 RunNo: 75177
Client ID: TH171125-07 Batch ID: 28872 TestNo: E903.0 E903-904 Analysis Date: 9/26/2017 SeqNo: 1272445
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Quialifiers: *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits M Manual Integration used to determine Revisi 1
MC Value is below Minimum Compound Limit. ND Not Detected O RSD is greater than RSDIimit evision v
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits Page 13 of 15
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Summit Environmental Technologies, Inc.

3310 Win St.

Cuyahoga Falls, Ohio 44223

QC SUMMARY REPORT

TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17090596
Website: http://www.settek.com 13-Oct-17
Client: Trace Analytical Laboratories, Inc.
Project: T171125 BatchlID: 28872
Sample ID 17090596-007adup  SampType: DUP TestCode: Radium-226_  Units: pCi/L Prep Date: 9/21/2017 RunNo: 75177
Client ID: TH171125-07 Batch ID: 28872 TestNo: E903.0 E903-904 Analysis Date: 9/26/2017 SeqNo: 1272445
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 ND 1.00 0 0 20
Yield 1.00 1.000 0 0
Quialifiers: *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits M Manual Integration used to determine Revisi 1
MC Value is below Minimum Compound Limit. ND Not Detected O RSD is greater than RSDIimit evision v
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits Page 14 of 15
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Summit Environmental Technologies, In Qualifiers and ACFOﬂymS
3310 Win ¢

Cuyahoga Falls, Ohio 4422 WO#: 17090596
TEL: (330) 253-8211 FAX: (330) 253-44¢
Date: 10/9/2017

Website: http://www.settek.co

These commonly used Qualifiers and Acronyms may or may not be present in this report.

Qualifiers

U The compound was analyzed for but was not detected.

J The reported value is greater than the Method Detection Limit but less than the Reporting Limit.

H The hold time for sample preparation and/or analysis was exceeded.

D The result is reported from a dilution.

E The result exceeded the linear range of the calibration or is estimated due to interference.

MC The result is below the Minimum Compound Limit.

* The result exceeds the Regulatory Limit or Maximum Contamination Limit.

m Manual integration was used to determine the area response.

d Manual integration in which peak was deleted

N The result is presumptive based on a Mass Spectral library search assuming a 1:1 response.

P The second column confirmation exceeded 25% difference.

C The result has been confirmed by GC/MS.

X The result was not confirmed when GC/MS Analysis was performed.

B/MB+ The analyte was detected in the associated blank.

G The ICB or CCB contained reportable amounts of analyte.

QC-/+  The CCV recovery failed low (-) or high (+).

R/QDR The RPD was outside of accepted recovery limits.

QL-/+  The LCS or LCSD recovery failed low (-) or high (+).

QLR The LCS/LCSD RPD was outside of accepted recovery limits.

QM-/+  The MS or MSD recovery failed low (-) or high (+).

QMR  The MS/MSD RPD was outside of accepted recovery limits.

QV-/+  The ICV recovery failed low (-) or high (+).

S The spike result was outside of accepted recovery limits.

Zz Deviation; A deviation from the method was performed; Please refer to the Case Narrative for
additional information

Acronyms

ND Not Detected RL Reporting Limit

QC Quality Control MDL Method Detection Limit

MB Method Blank LOD Level of Detection

LCS Laboratory Control Sample LOQ Level of Quantitation

LCSD Laboratory Control Sample Duplicate PQL Practical Quantitation Limit

QCS Quality Control Sample CRQL Contract Required Quantitation Limit

DUP Duplicate PL Permit Limit

MS Matrix Spike RegLvl Regulatory Limit

MSD Matrix Spike Duplicate MCL Maximum Contamination Limit

RPD Relative Percent Different MinCL  Minimum Compound Limit

ICV Initial Calibration Verification RA Reanalysis

ICB Initial Calibration Blank RE Reextraction

ccv Continuing Calibration Verification TIC Tentatively Identified Compound

CCB Continuing Calibration Blank RT Retention Time

RLC Reporting Limit Check CF Calibration Factor

DF Dilution Factor RF Response Factor

This list of Qualifiers and Acronyms reflects the most commonly utilized Qualifiers and Acronyms for reporting.
Please refer to the Analytical Notes in the Case Narrative for any Qualifiers or Acronyms that do not appear in this
list or for additional information regarding the use of these Qualifiers on reported data.

Revision v1
Page 15 of 15
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Muskegon, MI 48444-2873 AMALYTICAL LABORATORIES, INC. . traca-labs com
SUBCONTRACT ORDER
T171125
SENDING LABORATORY: RECEIVING LABORATORY:
Trace Analytical Laboratories, Inc. Summit Environmenital Technologies, Inc.
2241 Black Creek Road 3310 Win Street
Muskegon, MI 49444 Cuyahoga Falls, OH 44223
Phone: 231.773.5998 Phone :(330) 253-8211
Fax: 231.773.6537 Fax: (330) 253-4489

Project Manager:  Jom Mink

PO# _Olersarroran 17650596-w! 007
ot

Sample ID: T17T125-01 Aquecns  Sampled: 19/06/17 09:50

Subcontracted Work 091517 1500 09706/ 18 09:50 Radium 226/228
Contaimers Supplied:

1-PL1000 pH <2 w/ HNO: 1-PL1000 pH <2 w/ HNO.
Sample ID: TI71125-02 Aqueons  Sampled: 09/06/17 10:35

Subcontracted Work OHIF1T 15:00 09/06/18 10:35 : Radium 226/228
Compainers Supplied:

1-PL1000 pH <2 w/ HNO. 1-PL1000 pH <2 w/ HNO.
Sample ID: TI71125-03 Aqueons  Sampled: 09/06/17 11:20

wsrnos.:rmﬁ.& Work 091517 15:00 0%/06/18 11:20 Radium 226/228

Comtainers Supplied:
1-PLI000 pH <2 w/ HNO: 1-PL1000 pH <2 w/ HNO.

Sample ID: T171125-04 Aqueous  Sampled: 09/06/17 13:45

Subcontracted Werk 09/15/17 15:00 09/06/18 13:45 Radium 226228 M. \ frsrs
Comginers Supplied:

1-PL1000 pH <2 w/ HNO. 1-PL1000 pH <2 w/ HNO. 1-PL1000 pH <2 w/ HNO. =

Sample ID: T171125-05 Agqueons Sampled: 09/06/17 15:10 i

Subcontracted Work 09/15/17 15:00 09/06/18 15:10 } Radium 226/228

Comtainers Supplied:

I-PL1G00 pH <2 w/ HNO 1-PL1000 pH <2 w/ HNO.

.\IV

Iz

mnnn.ai__ By ‘

d Dale
P -1 —\2 [ple

Released By Date Received, By Date

g2l 7

Page 1 of 2
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Traces Anaslyticsl Laboratores, Inc, — 23-TTI-S9008 Ph
i Slach Cieanrand I — /= S

LBD-UTE-S480 Fax

Muskegon, M 484442072 ANALYTICAL LABORATORIES, IMNC. W AFBOB-18DE, COMm
SUBCONTRACT ORDER
T171125
Sample ID: T171125-06 Aquecus  Szmpled: 0%/06/17 00:00
Subcontracted Work 09/15/17 15:00 09/06/18 00:00 Radium 226/228
Containers Supplied:
1-PL1000 pH <2 w/ HNO. 1-PL1000 pH <2 w/ HNO.
Sample 1D: T171125-07 Aqueous  Sampled: 09/06/17 16:30
Subcontracted Work 09/15/17 15:00 09/06/18 16:30 Radium 226/228
Containers Supplied:

1-PL1000 pH <2 w/ HNO: 1-PL1000 pH <2 w/ HNO.

Coe=22 Dor7 (X

wn_nﬁ.&w\.ﬂ\h‘\\ %n i Receiytd By Diate
(== R ey
Released By Date Received By Date

Page 2 of 2
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SOP: Sample Receipt
Revision: 13
Effective Date: 07/17/17

Figure 1 ~ Summit Environmenta) ._.en_.zo_un_o-. Inc.

Cooler Recelpt Form, Page 1

Initials of parson
) \Nl..)\._hm‘. gsq las;
. AQ~\2-17 Oric Npmeor bﬂodm'wm 16
E Pinchtvac) ; :._“-.. [.__.E.Mlu..rsnti opened and sampies Inspacted:_—\ 2~ | 7
Number of Coolsrs/Boxes: WA

A2

mgnEWﬂ@g?EgE#vﬁpﬁg
IIII[['I.I

Packaging: Peanuts Bubble Wrap Paper F

Tape on cooler/box:
Custody Seals intact
C-0-C in plastic
lea__ Blue ke

None) Other:

NIA,

YN
Y ®  wa

.iia&&@

Cooler Temperature IR Gun #10020458 CFQ-O°C  Tomp: 19.4 - NA

Sample labels) complete (ID, date, etc)
Label(s) sgres with C-O-C

Correct containers used

Sulficiant sample received

Sufficient sample for QC

Samples recalved within holding time
Do any 40 mL vials contaln bubbles™

“*Samples with bubbles =8mm are Y
Was clent contacted about samples
WIll cliant send new samples

Chient contact,____

OCateTime:,

Logged in by:
&

Page 10 0f 12
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SOP: Sample Receipt
Revision: 13
Effective Date: 07/17/17

Figure 2 - Summit Environmental Technologies, inc.

Cooler Recelpt Form, Page 2
Sample pH Check, Chiorine Chack and/or Radiclogical Scan

h pH Strip SET (0-14)#: WC-03-1174 PH Strip (2.8-4.6) SET#: OES-01-0250
‘ Total DPD packet SET#: OES-02-0230 Fro DPD packet SET#: OES-01-0280
_ Diap. Pipette SET#: :
[ Sampie ID _ | Test Method Chiorine [+ or 4
_ \.__.__- L W_ (*ord | \.n\"m.! Comments ]
— V
|2 : >4
4 > L5
I - L
Tz = 27 7
‘_ 7z % 2%
‘

’——‘-—u—q-—m._‘_._ R |

_

hu“.- 508, 515.1, 525.2, 547, 548.1, 549.1, 5312, 16
L1, s f ' i .2, 1813 mathods checked
352.2 chacked for Erge chlorine or Tatal chiorine
531.2 pH ls checkad for ~3.8 (SET# DES-01-0149)
524.2 = pH and Chiorine chedued by inb anatyst

Pape 11af12

Page 4 of 4



AECOM 414.944.6080 tel

A -COM 1555 N. RiverCenter Drive, Suite 214 414.944.6081 fax

Milwaukee, W1 53212

Data Validation Report

Project: Marquette Board of Light and Power (MBLP) Project
Laboratory: Trace Analytical Laboratories and Summit Environmental Technologies
Work Order: T171272

Analyses/Method:  Metals (6010B/6020/7470A), General Chemistry (300.0/SM 2540C),
Radiological (903.0/904.0)

Validation Level: Level 2

Prepared by: Lisa Smith (CEAC)/AECOM Completed on: 12/29/2017

The groundwater samples listed below were collected by AECOM for the MBLP Combustible Coal
Residuals (CCR) Impoundment Groundwater Monitoring Project on September 14, 2017.

Sample ID QC Samples Sample Date/Time Laboratory ID
MW-1 14-Sep-17 T171272-01
MW-2 MS for Radium 228 14-Sep-17 T171272-02
MW-3 14-Sep-17 T171272-03
MW-4 14-Sep-17 T171272-04
MW-5 MS/MSD for Metals and 14-Sep-17 T171272-05

Method 300.0; MS for
Radium 226;
Lab Dup for TDS
Dup-091417 FD of MW-3 14-Sep-17 T171272-06
Equipment Blank 14-Sep-17 T171272-07

Data validation activities were conducted with reference to:

National Functional Guidelines for Inorganic Superfund Methods Data Review (January
2017);
Evaluation of Radiochemical Data Usability (United States Department of Energy (1997).

The National Data Validation Functional Guidelines were modified to accommodate the non-CLP
methodologies. In the absence of method-specific information, laboratory quality control (QC)
limits, was used as appropriate as the basis for validation actions.

REVIEW ELEMENTS

The data were evaluated based on the following parameters (where applicable to the method):

Data completeness (chain-of-custody (COC)/sample integrity)
Holding times and sample preservation

Laboratory blanks and equipment blanks

Matrix spike (MS) and/or matrix spike duplicate (MSD) results

NN NS



Resolution Consultants 2

Laboratory duplicates

Laboratory control sample (LCS) results
Field duplicate results

Sample results and quantitation

NN NS

The symbol (v') indicates that no validation qualifiers were applied based on this parameter. The
symbol ( X) indicates that a QC nonconformance resulted in the qualification of data. Any QC
nonconformance that resulted in the qualification of data is discussed below. In addition,
nonconformances or other issues that were noted during validation, but did not result in qualification
of data, may be discussed for informational purposes only.

SUMMARY

The data appear valid as reported and may be used for decision making purposes. Results were
acceptable without qualification. Detailed discussions of the quality control (QC) results are included
in the following report.

DETAILED REVIEW

Data Completeness

The data package was reviewed and found to meet acceptance criteria for completeness:

The COCs were reviewed for completeness of information relevant to the samples and
requested analyses, and for signatures indicating transfer of sample custody.

The laboratory sample login sheet(s) were reviewed for issues potentially affecting sample
integrity, including the condition of sample containers upon receipt at the laboratory.
Completeness of analyses was verified by comparing the reported results to the COC
requests.

No discrepancies were noted.

Holding Times/Sample Preservation

Sample preservation and preparation/analysis holding times were reviewed for conformance with
temperature and preservation requirements.

Samples were properly preserved and received within temperature requirements. Samples were
analyzed within holding times.

Laboratory Method Blanks

Laboratory method blanks are analyzed to assess contamination from laboratory procedures. Method
blanks were analyzed at the correct frequency. Analytes were not detected in the method blanks.

Analytes were not detected in the equipment rinsate blank, indicating field contamination did not
occur.



Resolution Consultants 3

MS/MSD Results

Matrix spikes are analyzed to determine the effects of sample matrix on the measurement
methodology. Extra sample volume was collected for MS/MSD analysis, and MS/MSD results were
provided for sample MW-5 all analyses performed by Trace and radium-226, and the matrix spike
was performed on sample MW-2 for radium 228. MS/MSD recoveries and RPDs were within
criteria, with the exceptions listed in the table below. The chloride MS/MSD was reanalyzed at
dilution and recoveries and RPDs were in control.

MS/MSD % | Recovery RPD
Analyte Recovery Limits RPD Limit Qualifications

MW-5:

Antimony 129/108 75-125 17 20 The antimony result for sample MW-
5 is non-detect and is acceptable
without qualification.

Calcium 87/74 75-125 1.0° 20 Sample concentrations were greater

- than 4 times the spike concentration

Chloride 718/702 80-120 2 20 and results were acceptable without

qualification.

® RPD calculated using sample values as indicated in the analytical method (rather than recoveries).

Laboratory Duplicates

TDS laboratory duplicate analysis was performed on sample MW-5. The RPD was within the
precision limit of 10% and was acceptable.

LCS Results

LCSs are analyzed to monitor the accuracy of the analytical method independent of matrix effects.
LCSs were analyzed at the correct frequency and were within the laboratory specified QC limits.

Field Duplicate Results

Sample Dup-091417 was collected as a field duplicate of sample MW-3. RPDs were within the
30% limit for groundwater samples, and were acceptable.

Field
Sample Duplicate
Analyte Units Result Result RPD RPD Limit

MW-3/Dup-091417:

Calcium mg/l 57 56 5.4 30
Chloride mg/| 83 84 1.2 30
Sulfate mg/l 25 24 4.1 30
Total Dissolved Solids mg/l 380 380 0 30

Sample Results and Quantitation

Results were reported down to the reporting limits.
Dilutions were required for due to high analyte concentration.

pH analysis was performed in the field to ensure that analyses were performed within the required
hold time.



October 13, 2017

Mr. Lance Lindberg
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 226-4980
Fax: (906) 226-8371

RE: Trace Project T171272
Client Project MBLP CCR INVEST 60546383

Dear Mr. Lindberg:

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

All reports were examined through Trace's validation process to ensure that requirements for quality and
completeness were satisfied. All reported analytical results were obtained in accordance with the methods
referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this
work, however, some results may have raised reporting limits to correct for percent solids.

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements
of the NELAC Standard, except for those analytes with a "N" notation. These analytes have not been
evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at
jmink@trace-labs.com.

Sincerely,

ﬂww

Jon Mink
Senior Project Manager
Enclosures

NJDEP Accreditation No. MI008

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

Report ID: T171272 TRACE_QC FINAL 10 13 17 1435 Page 1 of 25



Trace Project ID:
Client Project ID:

T171272
MBLP CCR INVEST 60546383

SAMPLE SUMMARY

Trace ID Sample ID Matrix Collected By Date Collected Date Received
T171272-01 MW-1 Ground Water adj/ll 09/14/17 10:15 09/15/17 11:34
T171272-02 MW-2 Ground Water adj/ll 09/14/17 10:50 09/15/17 11:34
T171272-03 MW-3 Ground Water adj/ll 09/14/17 11:30 09/15/17 11:34
T171272-04 Mw-4 Ground Water adj/ll 09/14/17 13:55 09/15/17 11:34
T171272-05 MW-5 Ground Water adj/ll 09/14/17 13:00 09/15/17 11:34
T171272-06 Dup-091417 Ground Water adj/ll 09/14/17 09/15/17 11:34
T171272-07 Equipment Blank Aqueous adj/ll 09/14/17 14:00 09/15/17 11:34
CERTIFICATE OF ANALYSIS

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

Report ID: T171272 TRACE_QC FINAL 10 13 17 1435

Page 2 of 25



DEFINITIONS

LCS
LCSD
MS
MSD
RPD
DUP
RDL
MCL
TIC
<,NDorU
N

NA

AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

Laboratory Control Sample
Laboratory Control Sample Duplicate

Matrix Spike

Matrix Spike Duplicate
Relative Percent Difference

Matrix Duplicate

Reporting Detection Limit

Maximum Contamination Limit

Tentatively Identified Compound

Indicates the compound was analyzed for but not detected

Indicates a result that exceeds its associated MCL or Surrogate control limits
Indicates that the compound has not been evaluated by NELAC

Indicates that the compound is not available.

NOTE: Samples for volatiles that have been extracted with a water miscible solvent were corrected for the
total volume of the solvent/water mixture.
Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID:  T071980-MS1
Analysis: EPA 6020
Antimony Note 208 : The MS recovery was out of control. Because the MSD recovery and the
RPD between the MS and the MSD were in control, no data require qualification.
Trace ID:  T071980-MSD1
Analysis: EPA 6010B
Calcium Note 209 : The MSD recovery was out of control. Because the MS recovery and the
RPD between the MS and the MSD were in control, no data require qualification.
Trace ID:  T171272-01
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.
Trace ID:  T171272-02
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.
Trace ID:  T171272-03
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.
Trace ID:  T171272-04
Analysis: SM 4500-H+ B-11

CERTIFICATE OF ANALYSIS

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

Report ID: T171272 TRACE_QC FINAL 10 13 17 1435

Page 3 of 25



pH Note Client: The analysis was performed on site at the time of sampling by the

client.
Trace ID:  T171272-05
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.

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

Report ID: T171272 TRACE_QC FINAL 10 13 17 1435 Page 4 of 25



Trace Project ID: T171272

Client Project ID:

MBLP CCR INVEST 60546383

ANALYTICAL RESULTS

Trace ID: T171272-01 Date Collected: 09/14/17 10:15 Matrix:  Ground Water
Sample ID: MW-1 Date Received: 09/15/17 11:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072052
Mercury <0.00020 mg/L 0.00020 1 09/20/17 nws 09/20/17 dtm
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071980
Barium 0.13 mg/L 0.10 1 09/18/17 nws 09/18/17 dtm
Boron <0.30 mg/L 0.30 1 09/18/17 nws 09/18/17 dtm
Calcium 110 mg/L 1.0 1 09/18/17 nws 09/18/17 dtm
Lithium <0.010 mg/L 0.010 1 09/18/17 nws 09/18/17 dtm N
Analysis Method: EPA 6020
Batch: T071980
Antimony <0.0020 mg/L 0.0020 1 09/18/17 nws 09/21/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/18/17 nws 09/21/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/18/17 nws 10/06/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/18/17 nws 09721117 dtm
Chromium <0.010 mg/L 0.010 1 09/18/17 nws 09/21/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/18/17 nws 09/21/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/18/17 nws 09/21/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/18/17 nws 09/21/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/18/17 nws 09/21/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/18/17 nws 09/21/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071952
Fluoride <0.10 mg/L 0.10 1 09/15/17 jek 09/15/17 jek
Chloride 290 mg/L 10 100 09/18/17 nws 09/18/17 nm
Sulfate as SO4 22 mg/L 1.0 1 09/15/17 jek 09/15/17 jek
Analysis Method: SM 2540 C-11
Batch: T072093
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171272 TRACE_QC FINAL 10 13 17 1435 Page 5 of 25



Trace Project ID: T171272

Client Project ID:

MBLP CCR INVEST 60546383

ANALYTICAL RESULTS

Trace ID: T171272-01

Sample ID: MW-1

Date Collected:

Date Received:

09/14/17 10:15 Matrix:  Ground Water
09/15/17 11:34

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY
Total Dissolved Solids 980 mg/L 40 4 09/21/17 nm 09/22/17 nm
Analysis Method: SM 4500-H+ B-11
Batch: T071632
pH 7.60 pH Units 1 09/14/17 jm 09/14/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T171272 TRACE_QC FINAL 10 13 17 1435

Page 6 of 25



Trace Project ID: T171272

Client Project ID:

MBLP CCR INVEST 60546383

ANALYTICAL RESULTS

Trace ID: T171272-02 Date Collected: 09/14/17 10:50 Matrix:  Ground Water
Sample ID: MW-2 Date Received: 09/15/17 11:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072052
Mercury <0.00020 mg/L 0.00020 1 09/20/17 nws 09/20/17 dtm
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071980
Barium <0.10 mg/L 0.10 1 09/18/17 nws 09/18/17 dtm
Boron <0.30 mg/L 0.30 1 09/18/17 nws 09/18/17 dtm
Calcium 52 mg/L 1.0 1 09/18/17 nws 09/18/17 dtm
Lithium <0.010 mg/L 0.010 1 09/18/17 nws 09/18/17 dtm N
Analysis Method: EPA 6020
Batch: T071980
Antimony <0.0020 mg/L 0.0020 1 09/18/17 nws 0972117 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/18/17 nws 09/21/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/18/17 nws 10/06/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/18/17 nws 09/21/17 dtm
Chromium <0.010 mg/L 0.010 1 09/18/17 nws 09/21/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/18/17 nws 09/21/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/18/17 nws 09/21/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/18/17 nws 09/21/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/18/17 nws 09/21/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/18/17 nws 09721117 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071952
Fluoride <0.10 mg/L 0.10 1 09/15/17 jek 09/15/17 jek
Chloride 64 mg/L 10 25 09/18/17 nws 09/18/17 nm
Sulfate as SO4 23 mg/L 1.0 1 09/15/17 jek 09/15/17 jek
Analysis Method: SM 2540 C-11
Batch: T072093
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171272 TRACE_QC FINAL 10 13 17 1435 Page 7 of 25



Trace Project ID: T171272

Client Project ID:

MBLP CCR INVEST 60546383

ANALYTICAL RESULTS

Trace ID: T171272-02

Sample ID: MW-2

Date Collected:

Date Received:

09/14/17 10:50 Matrix:  Ground Water
09/15/17 11:34

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY
Total Dissolved Solids 300 mg/L 40 4 09/21/17 nm 09/22/17 nm
Analysis Method: SM 4500-H+ B-11
Batch: T071632
pH 8.13 pH Units 1 09/14/17 jm 09/14/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T171272 TRACE_QC FINAL 10 13 17 1435

Page 8 of 25



Trace Project ID: T171272

Client Project ID:

MBLP CCR INVEST 60546383

ANALYTICAL RESULTS

Trace ID: T171272-03 Date Collected: 09/14/17 11:30 Matrix:  Ground Water
Sample ID: MW-3 Date Received: 09/15/17 11:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072052
Mercury <0.00020 mg/L 0.00020 1 09/20/17 nws 09/20/17 dtm
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071980
Barium <0.10 mg/L 0.10 1 09/18/17 nws 09/18/17 dtm
Boron <0.30 mg/L 0.30 1 09/18/17 nws 09/18/17 dtm
Calcium 57 mg/L 1.0 1 09/18/17 nws 09/18/17 dtm
Lithium <0.010 mg/L 0.010 1 09/18/17 nws 09/18/17 dtm N
Analysis Method: EPA 6020
Batch: T071980
Antimony <0.0020 mg/L 0.0020 1 09/18/17 nws 0972117 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/18/17 nws 09/21/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/18/17 nws 10/06/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/18/17 nws 09/21/17 dtm
Chromium <0.010 mg/L 0.010 1 09/18/17 nws 09/21/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/18/17 nws 09/21/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/18/17 nws 09/21/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/18/17 nws 09/21/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/18/17 nws 09/21/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/18/17 nws 09721117 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071952
Fluoride <0.10 mg/L 0.10 1 09/15/17 jek 09/15/17 jek
Chloride 83 mg/L 10 25 09/18/17 nws 09/18/17 nm
Sulfate as SO4 25 mg/L 1.0 1 09/15/17 jek 09/15/17 jek
Analysis Method: SM 2540 C-11
Batch: T072093
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171272 TRACE_QC FINAL 10 13 17 1435 Page 9 of 25



Trace Project ID: T171272

Client Project ID:

MBLP CCR INVEST 60546383

ANALYTICAL RESULTS

Trace ID: T171272-03

Sample ID: MW-3

Date Collected:

Date Received:

09/14/17 11:30 Matrix:  Ground Water
09/15/17 11:34

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY
Total Dissolved Solids 380 mg/L 40 4 09/21/17 nm 09/22/17 nm
Analysis Method: SM 4500-H+ B-11
Batch: T071632
pH 7.85 pH Units 1 09/14/17 jm 09/14/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T171272 TRACE_QC FINAL 10 13 17 1435

Page 10 of 25



Trace Project ID: T171272

Client Project ID:

MBLP CCR INVEST 60546383

ANALYTICAL RESULTS

Trace ID: T171272-04 Date Collected: 09/14/17 13:55 Matrix:  Ground Water
Sample ID: MW-4 Date Received: 09/15/17 11:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072052
Mercury <0.00020 mg/L 0.00020 1 09/20/17 nws 09/20/17 dtm
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071980
Barium <0.10 mg/L 0.10 1 09/18/17 nws 09/18/17 dtm
Boron <0.30 mg/L 0.30 1 09/18/17 nws 09/18/17 dtm
Calcium 100 mg/L 1.0 1 09/18/17 nws 09/18/17 dtm
Lithium <0.010 mg/L 0.010 1 09/18/17 nws 09/18/17 dtm N
Analysis Method: EPA 6020
Batch: T071980
Antimony <0.0020 mg/L 0.0020 1 09/18/17 nws 09/21/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/18/17 nws 09/21/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/18/17 nws 10/06/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/18/17 nws 09/21/17 dtm
Chromium <0.010 mg/L 0.010 1 09/18/17 nws 09/21/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/18/17 nws 09/21/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/18/17 nws 09/21/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/18/17 nws 09/21117 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/18/17 nws 09/21/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/18/17 nws 09/21/117 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071952
Fluoride 0.18 mg/L 0.10 1 09/15/17 jek 09/15/17 jek
Chloride 360 mg/L 10 100 09/18/17 nws 09/18/17 nm
Sulfate as SO4 49 mg/L 1.0 5 09/15/17 jek 09/15/17 jek

Analysis Method: SM 2540 C-11
Batch: T072093

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171272 TRACE_QC FINAL 10 13 17 1435

CERTIFICATE OF ANALYSIS
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Trace Project ID: T171272

Client Project ID:

MBLP CCR INVEST 60546383

ANALYTICAL RESULTS

Trace ID: T171272-04

Sample ID: MW-4

Date Collected:

Date Received:

09/14/17 13:55 Matrix:  Ground Water
09/15/17 11:34

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY
Total Dissolved Solids 1000 mg/L 40 4 09/21/17 nm 09/22/17 nm
Analysis Method: SM 4500-H+ B-11
Batch: T071632
pH 7.77 pH Units 1 09/14/17 jm 09/14/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T171272 TRACE_QC FINAL 10 13 17 1435

Page 12 of 25



Trace Project ID: T171272

Client Project ID:

MBLP CCR INVEST 60546383

ANALYTICAL RESULTS

Trace ID: T171272-05 Date Collected: 09/14/17 13:00 Matrix:  Ground Water
Sample ID: MW-5 Date Received: 09/15/17 11:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072052
Mercury <0.00020 mg/L 0.00020 1 09/20/17 nws 09/20/17 dtm
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071980
Barium 0.11 mg/L 0.10 1 09/18/17 nws 09/18/17 dtm
Boron <0.30 mg/L 0.30 1 09/18/17 nws 09/18/17 dtm
Calcium 96 mg/L 1.0 1 09/18/17 nws 09/18/17 dtm
Lithium <0.010 mg/L 0.010 1 09/18/17 nws 09/18/17 dtm N
Analysis Method: EPA 6020
Batch: T071980
Antimony <0.0020 mg/L 0.0020 1 09/18/17 nws 09/21/117 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/18/17 nws 09/21/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/18/17 nws 10/06/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/18/17 nws 09721117 dtm
Chromium <0.010 mg/L 0.010 1 09/18/17 nws 09/21/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/18/17 nws 09/21/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/18/17 nws 09/21/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/18/17 nws 09/21/117 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/18/17 nws 09/21/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/18/17 nws 09/21/117 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071952
Fluoride <0.10 mg/L 0.10 1 09/15/17 jek 09/15/17 jek
Chloride 200 mg/L 10 100 09/18/17 nws 09/18/17 nm
Sulfate as SO4 19 mg/L 1.0 1 09/15/17 jek 09/15/17 jek

Analysis Method: SM 2540 C-11
Batch: T072093

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171272 TRACE_QC FINAL 10 13 17 1435

CERTIFICATE OF ANALYSIS
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Trace Project ID: T171272

Client Project ID:

MBLP CCR INVEST 60546383

ANALYTICAL RESULTS

Trace ID: T171272-05

Sample ID: MW-5

Date Collected:

Date Received:

09/14/17 13:00 Matrix:  Ground Water
09/15/17 11:34

PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY
Total Dissolved Solids 720 mg/L 40 4 09/21/17 nm 09/22/17 nm
Analysis Method: SM 4500-H+ B-11
Batch: T071632
pH 7.51 pH Units 1 09/14/17 jm 09/14/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Report ID: T171272 TRACE_QC FINAL 10 13 17 1435
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Trace Project ID: T171272

Client Project ID:

MBLP CCR INVEST 60546383

ANALYTICAL RESULTS

Trace ID: T171272-06 Date Collected: 09/14/17 Matrix:  Ground Water
Sample ID: Dup-091417 Date Received: 09/15/17 11:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072052
Mercury <0.00020 mg/L 0.00020 1 09/20/17 nws 09/20/17 dtm
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071980
Barium <0.10 mg/L 0.10 1 09/18/17 nws 09/18/17 dtm
Boron <0.30 mg/L 0.30 1 09/18/17 nws 09/18/17 dtm
Calcium 56 mg/L 1.0 1 09/18/17 nws 09/18/17 dtm
Lithium <0.010 mg/L 0.010 1 09/18/17 nws 09/18/17 dtm N
Analysis Method: EPA 6020
Batch: T071980
Antimony <0.0020 mg/L 0.0020 1 09/18/17 nws 09/21/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/18/17 nws 09/21/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/18/17 nws 10/06/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/18/17 nws 09/21/17 dtm
Chromium <0.010 mg/L 0.010 1 09/18/17 nws 09/21/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/18/17 nws 09/21/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/18/17 nws 09/21/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/18/17 nws 09/21117 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/18/17 nws 09/21/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/18/17 nws 09/21/117 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071952
Fluoride <0.10 mg/L 0.10 1 09/15/17 jek 09/15/17 jek
Chloride 84 mg/L 10 25 09/18/17 nws 09/18/17 nm
Sulfate as SO4 24 mg/L 1.0 1 09/15/17 jek 09/15/17 jek

Analysis Method: SM 2540 C-11
Batch: T072093

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171272 TRACE_QC FINAL 10 13 17 1435

CERTIFICATE OF ANALYSIS
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Trace Project ID: T171272

Client Project ID:

MBLP CCR INVEST 60546383

ANALYTICAL RESULTS

Trace ID: T171272-06

Date Collected: 09/14/17 Matrix:  Ground Water
Sample ID: Dup-091417 Date Received: 09/15/17 11:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY
Total Dissolved Solids 380 mg/L 40 4 09/21/17 nm 09/22/17 nm
CERTIFICATE OF ANALYSIS

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

Report ID: T171272 TRACE_QC FINAL 10 13 17 1435
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Trace Project ID:
Client Project ID:

T171272
MBLP CCR INVEST 60546383

ANALYTICAL RESULTS

Trace ID: T171272-07 Date Collected: 09/14/17 14:00 Matrix:  Aqueous
Sample ID: Equipment Blank Date Received: 09/15/17 11:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072052
Mercury <0.00020 mg/L 0.00020 1 09/20/17 nws 09/20/17 dtm
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T071980
Barium <0.10 mg/L 0.10 1 09/18/17 nws 09/18/17 dtm
Boron <0.30 mg/L 0.30 1 09/18/17 nws 09/18/17 dtm
Calcium <1.0 mg/L 1.0 1 09/18/17 nws 09/18/17 dtm
Lithium <0.010 mg/L 0.010 1 09/18/17 nws 09/18/17 dtm N
Analysis Method: EPA 6020
Batch: T071980
Antimony <0.0020 mg/L 0.0020 1 09/18/17 nws 09/21/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 09/18/17 nws 09/21/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 09/18/17 nws 10/06/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 09/18/17 nws 09/21/17 dtm
Chromium <0.010 mg/L 0.010 1 09/18/17 nws 09/21/17 dtm
Cobalt <0.020 mg/L 0.020 1 09/18/17 nws 09/21/17 dtm
Lead <0.0030 mg/L 0.0030 1 09/18/17 nws 09/21/17 dtm
Molybdenum <0.050 mg/L 0.050 1 09/18/17 nws 09/21117 dtm N
Selenium <0.0050 mg/L 0.0050 1 09/18/17 nws 09/21/17 dtm
Thallium <0.0020 mg/L 0.0020 1 09/18/17 nws 09/21/117 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T071952
Fluoride <0.10 mg/L 0.10 1 09/15/17 jek 09/15/17 jek
Chloride <10 mg/L 10 1 09/15/17 jek 09/15/17 jek
Sulfate as SO4 <1.0 mg/L 1.0 1 09/15/17 jek 09/15/17 jek

Analysis Method: SM 2540 C-11

Batch: T072093

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171272 TRACE_QC FINAL 10 13 17 1435

CERTIFICATE OF ANALYSIS
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Trace Project ID: T171272

Client Project ID:

MBLP CCR INVEST 60546383

ANALYTICAL RESULTS

Trace ID: T171272-07

Date Collected: 09/14/17 14:00 Matrix:  Aqueous
Sample ID: Equipment Blank Date Received: 09/15/17 11:34
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY
Total Dissolved Solids <10 mg/L 10 1 09/21/17 nm 09/22/17 nm
CERTIFICATE OF ANALYSIS

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

Report ID: T171272 TRACE_QC FINAL 10 13 17 1435
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QUALITY CONTROL RESULTS

Trace Project ID: T171272
Client Project ID: MBLP CCR INVEST 60546383

QC Batch: T072052
QC Batch Method: EPA 7470A Prep

Analysis Description: Mercury, Total, EPA 7470/7471
Analysis Method: EPA 7470A

METHOD BLANK: T072052-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Mercury mg/L <0.00020 0.00020
LABORATORY CONTROL SAMPLE: T072052-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Mercury mg/L 0.00200 0.00216 108 77-122
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T072052-MSD1 Original: T171272-05
Original ~ Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result % Rec % Rec Limit RPD RPD Notes
Mercury mg/L 0 0.00200 0.00218 0.00192 109 96 76-123 13 20
Trace Project ID: T171272
Client Project ID: MBLP CCR INVEST 60546383

QC Batch: T071980 Analysis Description: Barium, Total

QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6010B

for Liquids
METHOD BLANK: T071980-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Boron mg/L <0.30 0.30
Barium mg/L <0.10 0.10
Calcium mg/L <1.0 1.0
Lithium mg/L <0.010 0.010
LABORATORY CONTROL SAMPLE: T071980-BS1
Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limit Notes
Boron mg/L 0.889 0.796 90 80-120
Barium mg/L 0.889 0.826 93 80-120
Calcium mg/L 8.89 7.96 90 80-120
Lithium mg/L 0.889 0.769 87 80-120

CERTIFICATE OF ANALYSIS

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

Report ID: T171272 TRACE_QC FINAL 10 13 17 1435
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE:

T071980-MSD1

Original: T171272-05

Original Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result o% Rec % Rec Limit RPD RPD Notes
Boron mg/L 0.0326 0.889 0.842 0.832 91 90 75-125 1 20
Barium mg/L 0.111 0.889 0.923 0.904 91 89 75-125 2 20
Calcium mg/L 96.4 8.89 104 103 87 74 75-125 16 20 209
Lithium mg/L 0 0.889 0.745 0.749 84 84 75-125 0.6 20
Trace Project ID: T171272
Client Project ID: MBLP CCR INVEST 60546383

QC Batch: T071980 Analysis Description: Antimony, Total

QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6020

for Liquids
METHOD BLANK: T071980-BLK1
Parameter Units F?(Iairsjll(t Relf)i;rﬂng Notes
Arsenic mg/L <0.0050 0.0050
Beryllium mg/L <0.0010 0.0010
Cadmium mg/L <0.0010 0.0010
Cobalt mg/L <0.020 0.020
Chromium mg/L <0.010 0.010
Molybdenum mg/L <0.050 0.050
Lead mg/L <0.0030 0.0030
Antimony mg/L <0.0020 0.0020
Selenium mg/L <0.0050 0.0050
Thallium mg/L <0.0020 0.0020
LABORATORY CONTROL SAMPLE: T071980-BS1

Spike LCs LCS % Rec

Parameter Units Conc. Result % Rec Limit Notes
Arsenic mg/L 0.0556 0.0524 94 80-120
Beryllium mg/L 0.111 0.0980 88 80-120
Cadmium mg/L 0.0278 0.0280 101 80-120
Cobalt mg/L 0.889 0.869 98 80-120
Chromium mg/L 0.0278 0.0333 120 80-120
Molybdenum mg/L 0.889 0.908 102 80-120
Lead mg/L 0.0556 0.0543 98 80-120
Antimony mg/L 0.0556 0.0625 112 80-120
Selenium mg/L 0.0556 0.0568 102 80-120
Thallium mg/L 0.0556 0.0516 93 80-120

Report ID: T171272 TRACE_QC FINAL 10 13 17 1435

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T071980-MSD1 Original: T171272-05

Original ~ Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result  Result 9% Rec % Rec Limit RPD RPD Notes
Arsenic mg/L 0 0.0556 0.0539 0.0531 97 96 75-125 1 20
Beryllium mg/L 0 0.111 0.0928 0.0974 84 88 75-125 5 20
Cadmium mg/L 0 0.0278 0.0276 0.0286 100 103 75-125 3 20
Cobalt mg/L 0 0.889 0.826 0.832 93 94 75-125 0.7 20
Chromium mg/L 0 0.0278 0.0272 0.0275 98 99 75-125 1 20
Molybdenum mg/L 0.00550 0.889 0.919 0.939 103 105 75-125 2 20
Lead mg/L 0.000250 0.0556 0.0514 0.0498 92 89 75-125 3 20
Antimony mg/L 0 0.0556 0.0716 0.0602 129 108 75-125 17 20
Selenium mg/L 0.00153  0.0556 0.0582 0.0571 102 100 75-125 2 20
Thallium mg/L 0 0.0556 0.0508 0.0496 91 89 75-125 2 20

Trace Project ID: T171272
Client Project ID: MBLP CCR INVEST 60546383

QC Batch: T071726 Analysis Description: Metals Digestion
QC Batch Method: EPA 200.2 Analysis Method: EPA 200.2

Trace Project ID: T171272
Client Project ID: MBLP CCR INVEST 60546383

QC Batch: T071952 Analysis Description: Sulfate
QC Batch Method: IC Prep W Analysis Method: EPA 300.0 Rev. 2.1

METHOD BLANK: T071952-BLK1

Blank Reporting

Parameter Units Result Limit Notes
Chloride mg/L <10 10
Fluoride mg/L <0.10 0.10
Sulfate as SO4 mg/L <1.0 1.0
LABORATORY CONTROL SAMPLE: T071952-BS1

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 <10 95 90-110
Fluoride mg/L 0.500 0.478 96 90-110
Sulfate as SO4 mg/L 2.50 2.56 102 90-110

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171272 TRACE_QC FINAL 10 13 17 1435 Page 21 of 25



MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T071952-MSD1

Original: T171272-05

Original Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result  Result % Rec % Rec Limit RPD RPD Notes
Chloride mg/L 200 10.0 271 270 718 702 80-120 2 20
Fluoride mg/L 0 4.00 3.82 3.80 96 95 80-120 0.6 20
Sulfate as SO4 mg/L 18.8 30.0 46.5 46.3 92 92 80-120 0.6 20
Trace Project ID: T171272
Client Project ID: MBLP CCR INVEST 60546383
QC Batch: T071985 Analysis Description: Chloride
QC Batch Method: IC Prep W Analysis Method: EPA 300.0 Rev. 2.1
METHOD BLANK: T071985-BLK1
Blank Reporting
Parameter Units Result Limit Notes
Chloride mg/L <10 10
LABORATORY CONTROL SAMPLE: T071985-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 <10 94 90-110
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T071985-MSD1 Original: T171272-05
Original ~ Spike MS MSD MS MSD % Rec Max
Parameter Units Result  Conc. Result Result % Rec % Rec Limit RPD  RrpD Notes
Chloride mg/L 200 200 405 408 103 104 80-120 2 20
Trace Project ID: T171272
Client Project ID: MBLP CCR INVEST 60546383
QC Batch: T072093 Analysis Description: Total Dissolved Solids
QC Batch Method: SM 2540 C-11 Analysis Method: SM 2540 C-11
METHOD BLANK: T072093-BLK1
Blank Reporting
Parameter Units Result Limit Notes
Total Dissolved Solids mg/L <10 10
LABORATORY CONTROL SAMPLE: T072093-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Total Dissolved Solids mg/L 538 537 100 80-120

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

Report ID: T171272 TRACE_QC FINAL 10 13 17 1435
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SAMPLE DUPLICATE: T072093-DUP1

Original: T171272-05

Original DUP Max
Parameter Units Result Result RPD RPD Notes
Total Dissolved Solids mg/L 724 780 7 10

Trace Project ID: T171272
Client Project ID: MBLP CCR INVEST 60546383

QC Batch: T071632
QC Batch Method: *** DEFAULT PREP ***

Analysis Description: pH, SM 4500
Analysis Method: SM 4500-H+ B-11

CERTIFICATE OF ANALYSIS

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

Report ID: T171272 TRACE_QC FINAL 10 13 17 1435
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CHAIN-OF-CUSTODY RECORD

Trace Analytical Laboratories, Inc.
2241 Black Creek Road
Muskegon, Ml 49444-2673

Phone 231.773.5998
Fax 888.979.4469
www.trace-labs.com

Page N of

/

Trace ID No.

Al117*

In executing this Chain of Custedy, the client acknowledges the terms as set forth at www.trace-labs.com/terms-of-agreement.

Report Results To: Bill To: Trace Use:
Company Name:  /FEC. O PO #: m S YLIESD Logged By: ﬂ
RepotTo: £ aand e LyNDLB ERC Contact Name: Checked By: m\|u|\| t
Mailing Address: /2.30 LI SOnP S7 Billing Address (if different): Soil Volatiles vamm_.,wma (circle if applicable):
City, State, Zip Code: A2 QueETTes, Ftr &f Qmﬂmﬂ“ City, State, Zip Code: MeOH Low Level Lab
Office Phone: F27& - oL -~ o0 _Om__ Phone: P24 -849 ~C& /% IPhone Number: Sampling Time:
Email Address: \Qa.nnm \\r\w&hﬁn\& \.W.\wmn.b.s LM Billing Email Address: &
Turnaround Requirements: Y Matrix Key: Analysis Requested
[Xstandard [J 48 Hour* S=Soil/Solid Wi =Wipes i) —
[ 4 Day* [ 24 Hour* W = Water LW = Liquid Waste ) [N a
O 3Day* SL = Sludge A= Air 3 w m 2
* Requires Prior Approval ol =0il D = Drinking Water W‘ /. m ]
Ng
Project Name: A4B8LP CCR sV EST £ 85942323 Sampled By: \?.OQW \N:P /w/w " N b M
Trace | Date Time . MW £ wm e & Q w W M
No. | Collected | Collected SrertSemele 10 SR 2 (EE | |slslslsl O % Rematks | 8
izl R HEEHER IR e,.w \ 8
[ [Hefro | r625 | faw =) W A3 1| LXK e
2 /55D MW =2 3 | KKK
3 /130 pn <3 SRR
|| [ixss] pqpr- 4 o [ [ 1Tl el X
S| | lusso| s~ 3 DL AKX TR Y
5| | | BS\ w8 msfuso ERORRED N PNI%
6 — | pur- o2rvs> ERIINENY IRV INES
| /500 | Eaviprazar grank WYL | X \K\« Pata¥
ma / Released m.\\ yA \ Received By Date Time Reieased By _\_Received By Date Time
s WAL L7 | wla Seofi> | 2200 o I C sl (134
2 7 4\\\ ) ' {
]

Check this box if you would not like your samples analyzed if received outside of the conditions outlined in the Trace Sample Acceptance Policy at www trace-labs.com/downloads.

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE LOG IN CHECKLIST

Trace ID #: T[ 7j2/,7) Date: ,4}’/6, )’7 Package Description: C@O{igt Tegerature:“'@. LZ.

Client Name: ,4/;/’},/)/7’7 Time: // - 2 £ Logged in by: /
1 7 —
Cooler Receipt
Cooler/samples delivered by: Trace courier |:|

Hand delivered |:| Name of delivery person:

Commercial courier [f<] uPs[ |  FeDEX[Z ] USMail [ ]

Tracking Number: Not Applicable
Tracking #:
COC Seals present and intact on cooler? Not Applicable I:lNo [:IYes
Custody seals signed by Client? No DYes Client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? Correction Factors: +Digital Stick Thermometer CF = -0.6°C
Multiple bags of ice around samples? |:| *IR Thermometer CF 5-0.4°C
Ice Packs/ Blue Ice : |:| Representative Sample Temperature: 2 i’ % °C (check one below)
No Coolant Present: I:l I:I Temp Blank (Stick Thermometer)
Ice still present upon receipt (circle one): m Client Sample (IR Thermometer)
‘@ No N/A Melt Water: E’AK‘:) [o—’\ 'e °C (Use Digital Stick Thermometer)

General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?

Each sample point is in a sealed plastic bag?

Labels filled out completely?|—

All bottle labels agree with Chain of Custody (COC)?

Sufficient sample to run tests requested?

ACGEOK]

ROOOOOOOOED
HOMO00000

Report ID:

pH checked and samples at correct pH?|( | See Below*
Correct preservative added to samples?E
Air bubbles absent from VOAS?D
COC filled out properly and signed by client?
COC signed in by TRACE sample custodian? E‘
Was project manager called and samples discussed? -
Notes: *EMD pH Test Strips Used:
&H 0-2.5 [ PH11.0-13.0
ot: HC563733 Lot: HC547328
[]Other:

Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS

Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/5/17

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

T171272 TRACE_QC FINAL 10 13 17 1435
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October 13, 2017

Mr. Lance Lindberg
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 226-4980
Fax: (906) 226-8371

RE: Trace ID: T171272

Dear Mr. Lindberg:

Enclosed are your analytical results associated with your project for MBLP CCR INVEST 60546383. The
results of this report relate only to the samples listed in the body of this report.

The results were obtained from Summit Environmental Technologies.

Thank you for working with Trace. If you have questions concerning this report, please contact me at
231.773.5998 or by email at jmink@trace-labs.com.

Sincerely,

ﬂﬁw&

Jon Mink
Senior Project Manager

Enclosures

NJDEP Accreditation No. MI008

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

Report ID: T171272 TRACE_Farmed_Out RECREATE 10 13 17 1435



TR

ANALYTICAL LABORATCRIES, INC.
Report Results To:

CHAIN-OF-CUSTODY RECORD

Trace Analytical Laboratories, Inc.
2241 Black Creek Road
Muskegon, Ml 49444-2673

Bill To:

Phone 231.773.5998
Fax 888.979.4469
www.trace-labs.com

Page N of \

Trace ID No.

A157TF

Trace Use:

Company Name:  #FEC O

PO#  LOS YEIES

Logged By: ﬂ.

RepotTo: £ antlst LINAAE ERE

Contact Name:

Mailing Address: £A2.30 (il SO~ S

Billing Address (if different):

Checked By: m\lul\l \.q\\\
{

Soil Volatiles Preserved (circle if applicable):

In executing this Chain of Custedy, the client acknowledges the terms as set forth at www.trace-labs.com/terms-of-agreement.

City, State, Zip Code: Adre. QueEFTs, Adr ..\Q%Glr“ City, State, Zip Code: MeOH Low Level Lab
Office Phone: 7% - e & Al _no__ Phone: Fp& &£ =C€ % |Phone Number. Sampling Time:
Email Address: \Q\unﬂ \vr\&“«u\/w \w\\vg\o LB Billing Email Address:
Turnaround Requirements: Matrix Key: Analysis Requested
[ 5tandard [J 48 Hour* S=Soil/Solid Wi =Wipes M_ ") —
[J 4 Day* [ 24 Hour* W = Water LW = Liquid Waste 9 [ a
U3bay SL = Sludge A= Air P wm z
Requires Prior Approval Q1 =Qil D = Drinking Water ,Me /J. W
W m N
Project Name: A4BLL CCR privess KOS YE2R Sampled By: 4D F, Jeo N N £
Trace | Date | Ti mm <o) e S \ N z
No. | Collected | Collected ShentSamela 1) 2%l s mm alalzls M 3 =
R RIHEHEEERN N Rees: |8
: . Q|| |Ll=]0 f 5 o
[ (P | 1625 | fawi =) A W 31 18] | IR s
2 JBSD MW =2 3 | IK (Al
3 /130 p <3 31 11| | X K] X
4| | 138 par- 4 3 sl
S || |ssl p-s 3 D AKX
51 | B2\ mw-& ms/msp 3| | R
G | pur- o212 3| OM:K@.,X
A\ 00| Ettipraznr goani UYUIS 1| LK XS
m, / Released m& A \ Received By Date Time Reieased By Received By Date Time
"W A A7 | Ele Sl 1200y TIE 5/ sl [ 0534
sl 7/ . 4 U
o £
]

Check this box if you would not like your samples analyzed if received outside of the conditions outlined in the Trace Sample Acceptance Policy at www.trace-labs.com/downloads.

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

Farmed_Out RECREATE 10 13 17 1435

Report ID: T171272 TRACE



SAMPLE LOG IN CHECKLIST

Trace ID #: T[ 7j2/,7) Date: ,4}’/6, )’7 Package Description: C@O{igt Tegerature:“'@. LZ.

Client Name: A/P/’}fjm Time: // - 2 £ Logged in by: /
1 7 —
Cooler Receipt
Cooler/samples delivered by: Trace courier |:|

Hand delivered |:| Name of delivery person:

Commercial cour]erE UPS|:| FED Ex@ UsS Mail |:|

Tracking Number: Not Applicable
Tracking #:
COC Seals present and intact on cooler? Not Applicable I:lNo [:IYes
Custody seals signed by Client? No DYes Client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used Cooler Temperature

Slurry w/ crushed, cubed, or chip ice? Correction Factors: +Digital Stick Thermometer CF = -0.6°C

Multiple bags of ice around samples? |:| *IR Thermometer CF = - 4°C
Ice Packs/ Blue Ice : |:| Representative Sample Temperature: 2 i’ % °C (check one below)
No Coolant Present: I:l I:I Temp Blank (Stick Thermometer)

Ice still present upon receipt (circle one): m Client Sample (IR Thermometer)
‘@ No N/A Meit Water: E'nt/f) [0’(\ 'e °C (Use Digital Stick Thermometer)
General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?

Each sample point is in a sealed plastic bag?

Labels filled out completely?|—
All bottle labels agree with Chain of Custody (COC)?

Sufficient sample to run tests requested?

ACGEOK]

ROOCOOO00AD
UOOO0000

Report ID:

pH checked and samples at correct pH?|( | See Below*
Correct preservative added to samples?E
Air bubbles absent from VOAS?D
COC filled out properly and signed by client?| y, |
COC signed in by TRACE sample custodian? E‘
Was project manager called and samples discussed? -
Notes: *EMD pH Test Strips Used:
ﬁH 0-2.5 [ PH11.0-13.0
ot: HC563733 Lot: HC547328
[]Other:
Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS
Form 70-A.21 TRACE Analytical Laboratories, Inc.

Effective 7/5/17

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

T171272 TRACE_Farmed_Out RECREATE 10 13 17 1435



Summit Environmental Technologies, Inc.
3310 Win &.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.corr

October 09, 2017

Jon Mink

Trace Analytical Laboratories, Inc.
2241 Black Creek Road
Muskegon, M1 49444

TEL: (231) 773-5998

FAX: (231) 773-6537

RE: T171272
Dear Jon Mink: Order No.: 17091007

Summit Environmental Technologies, Inc. received 7 sample(s) on 9/19/2017 for the
analyses presented in the following report.

There were no problems with the analytical events associated with this report unless noted
in the Case Narrative.

Quality control datais within laboratory defined or method specified acceptance limits
except where noted.

If you have any questions regarding these tests results, please feel free to call the
laboratory.

Sincerely,

Holly Florea
Project Manager

3310 Win St.
Cuyahoga Falls, Ohio 44223

Arkansas 88-0735, California 07256CA, Colorado, Connecticut PH-0108, Delaware, Florida NELAC E87688, Georgia E87688, |daho OH00923, Illinois
200061, Indiana C-OH-13, Kansas E-10347, Kentucky (Underground Storage Tank) 3, Kentucky 90146, Louisiana 04061, Maryland 339, Minnesota
409711, New Hampshire 2996, New Jersey OH006, New Y ork 11777, North Carolina 39705 and 631, North Dakota R-201, Oklahoma 9940, Oregon
OH200001, Rhode Island LA000317, South Carolina 92016001, Texas T104704466-11-5, Utah OH009232011-1, Virginia 00440 and 1581, Washington
C891
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http://www.settek.com

Summit Environmental Technologies, Inc.

30WInS. Case Narrative

Cuyahoga Falls, Ohio 44223 WO#: 17091007
TEL: (330) 253-8211 FAX: (330) 253-4489
Date: 10/9/2017

Website: http: //www.settek.corr

CLIENT: Trace Analytical Laboratories, Inc.
Proj ect: T171272

Thisreport in its entirety consists of the following documents: Cover Letter, Case Narrative, Analytica
Results, QC Summary Report, Applicable Accreditation Information, Chain-of-Custody, Cooler Recel pt
Form, and other applicable forms as necessary. All documents contain the Summit Environmental
Technologies, Inc., Work Order Number assigned to this report.

Summit Environmental Technologies, Inc., holds the accreditations/certifications listed at the bottom of
the cover letter that may or may not pertain to this report. State Certificates and Scopes of Accreditation
are attached as applicable. Results provided in this report for any parameter not listed on the Scope of
Accreditation should be considered “not certified.”

The information contained in this analytical report is the sole property of Summit Environmental
Technologies, Inc. and that of the customer. It cannot be reproduced in any form without the consent of
Summit Environmental Technologies, Inc. or the customer for which this report was issued. The results
contained in thisreport are only representative of the samples received. Conditions can vary at different
times and at different sampling conditions. Summit Environmental Technologies, Inc. is not responsible
for use or interpretation of the dataincluded herein.

All results for Solid Samples are reported on an "as received” or "wet weight" basis unlessindicated as
"dry weight" using the "-dry" designation on the reporting units.

This report is believed to meet al of the requirements of the accrediting agency, where applicable. Any
comments or problems with the analytical events associated with this report are noted below.

Original
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Summit Environmental Technologies, In Qual Ifl es and ACF OﬂymS
3310 Win ¢

Cuyahoga Falls, Ohio 442 WO#: 17091007
TEL: (330) 253-8211 FAX: (330) 253-44¢
Date: 10/9/2017

Website: http://www.settek.co

These commonly used Qualifiers and Acronyms may or may not be present in this report.

Qualifiers

U The compound was anayzed for but was not detected.

J Thereported value is greater than the M ethod Detection Limit but less than the Reporting Limit.

H The hold time for sample preparation and/or analysis was exceeded.

D Theresult is reported from adilution.

E The result exceeded the linear range of the calibration or is estimated due to interference.

MC Theresult is below the Minimum Compound Limit.

* The result exceeds the Regulatory Limit or Maximum Contamination Limit.

m Manual integration was used to determine the area response.

d Manual integration in which peak was deleted

N Theresult is presumptive based on aMass Spectral library search assuming a 1:1 response.

P The second column confirmation exceeded 25% difference.

C The result has been confirmed by GC/MS.

X The result was not confirmed when GC/MS Analysis was performed.

B/MB+ The analyte was detected in the associated blank.

G The ICB or CCB contained reportable amounts of analyte.

QC-/+ TheCCV recovery failed low (-) or high (+).

R/QDR The RPD was outside of accepted recovery limits.

QL-/+ TheLCSor LCSD recovery faled low (-) or high (+).

QLR The LCS/LCSD RPD was outside of accepted recovery limits.

QM-/+ TheMSor MSD recovery failed low (-) or high (+).

QMR  TheMS/MSD RPD was outside of accepted recovery limits.

QV-/+ ThelCV recovery failed low (-) or high (+).

S The spike result was outside of accepted recovery limits.

4 Deviation; A deviation from the method was performed; Please refer to the Case Narrative for
additional information

Acronyms

ND Not Detected RL Reporting Limit

QC Quality Control MDL Method Detection Limit

MB Method Blank LOD Level of Detection

LCS Laboratory Control Sample LOQ Level of Quantitation

LCSD Laboratory Control Sample Duplicate PQL Practical Quantitation Limit

QCs Quality Control Sample CRQL Contract Required Quantitation Limit

DUP Duplicate PL Permit Limit

MS Matrix Spike RegL vl Regulatory Limit

MSD Matrix Spike Duplicate MCL Maximum Contamination Limit

RPD Relative Percent Different MinCL Minimum Compound Limit

ICV Initial Calibration Verification RA Reanalysis

ICB Initial Calibration Blank RE Reextraction

ccv Continuing Calibration Verification TIC Tentatively Identified Compound

CCB Continuing Calibration Blank RT Retention Time

RLC Reporting Limit Check CF Calibration Factor

DF Dilution Factor RF Response Factor

Thislist of Qualifiersand Acronymsreflects the most commonly utilized Qualifiersand Acronymsfor reporting.
Pleaserefer tothe Analytical Notesin the Case Narrative for any Qualifiersor Acronymsthat do not appear in this
list or for additional information regarding the use of these Qualifierson reported data.

Original
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Summit Environmental Technologies, Inc.

3310 Win S.
Cuyahoga Falls, Ohio 44223

Workorder
Sample Summary

TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17091007
Website: http://mwww.settek.corr 09-Oct-17

CLIENT: Trace Analytical Laboratories, Inc.
Project: T171272
Lab SamplelD Client Sample 1D Tag No Date Collected Date Received Matrix
17091007-001 T171272-01 9/14/2017 10:15:00 AM 9/19/2017 10:20:00 AM Aqueous
17091007-002 T171272-02 9/14/2017 10:50:00 AM 9/19/2017 10:20:00 AM Aqueous
17091007-003 T171272-03 9/14/2017 11:30:00 AM 9/19/2017 10:20:00 AM Aqueous
17091007-004 T171272-04 9/14/2017 1:55:00 PM 9/19/2017 10:20:00 AM Aqueous
17091007-005 T171272-05 9/14/2017 1:00:00 PM 9/19/2017 10:20:00 AM Aqueous
17091007-006 T171272-06 9/14/2017 9/19/2017 10:20:00 AM Aqueous
17091007-007 T171272-07 9/14/2017 2:00:00 PM 9/19/2017 10:20:00 AM Aqueous
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Summit Environmental Technologies, Inc.

Analytical Report

3310 Win &.
Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17091007
Website: http: //www.settek.corr Date Reported: 10/9/2017

CLIENT: Trace Analytical Laboratories, Inc.
Proj ect: T171272
Lab ID: 17091007-001

Client Sample|D: T171272-01

Collection Date: 9/14/2017 10:15:00 AM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 U pCilL +0.12 1 10/7/2017 9:56:00 AM
Yield 1.00 1 10/7/2017 9:56:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 U pCilL +0.42 1 10/6/2017 2:00:00 PM
Yield 1.00 1 10/6/2017 2:00:00 PM
Qualifiers: *  Vaue exceeds Maximum Contaminant Level. E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded M  Manua Integration used to determine area response
MC Vadueisbeow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.

Analytical Report

3310 Win &.
Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17091007
Website: http: //www.settek.corr Date Reported: 10/9/2017

CLIENT: Trace Analytical Laboratories, Inc.
Proj ect: T171272
Lab ID: 17091007-002

Client Sample|D: T171272-02

Collection Date: 9/14/2017 10:50:00 AM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 U pCilL +0.11 1 10/7/2017 9:56:00 AM
Yield 1.00 1 10/7/2017 9:56:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/lL +0.58 1 10/6/2017 2:00:00 PM
Yield 1.00 1 10/6/2017 2:00:00 PM
Qualifiers: *  Vaue exceeds Maximum Contaminant Level. E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded M  Manua Integration used to determine area response
MC Vadueisbeow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.

Analytical Report

3310 Win &.
Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17091007
Website: http: //www.settek.corr Date Reported: 10/9/2017

CLIENT: Trace Analytical Laboratories, Inc.
Proj ect: T171272
Lab ID: 17091007-003

Client SampleD: T171272-03

Collection Date: 9/14/2017 11:30:00 AM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 U pCilL +0.12 1 10/7/2017 9:57:00 AM
Yield 1.00 1 10/7/2017 9:57:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 1.17 1.00 pCi/lL +0.54 1 10/6/2017 2:00:00 PM
Yield 1.00 1 10/6/2017 2:00:00 PM
Qualifiers: *  Vaue exceeds Maximum Contaminant Level. E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded M  Manua Integration used to determine area response
MC Vadueisbeow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.

Analytical Report

3310 Win &.
Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17091007
Website: http: //www.settek.corr Date Reported: 10/9/2017

CLIENT: Trace Analytical Laboratories, Inc.
Proj ect: T171272
Lab ID: 17091007-004

Client SampleD: T171272-04

Collection Date: 9/14/2017 1:55:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 U pCilL +0.15 1 10/7/2017 9:57:00 AM
Yield 1.00 1 10/7/2017 9:57:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 U pCilL +0.37 1 10/6/2017 2:01:00 PM
Yield 1.00 1 10/6/2017 2:01:00 PM
Qualifiers: *  Vaue exceeds Maximum Contaminant Level. E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded M  Manua Integration used to determine area response
MC Vadueisbeow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.

Analytical Report

3310 Win &.
Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17091007
Website: http: //www.settek.corr Date Reported: 10/9/2017

CLIENT: Trace Analytical Laboratories, Inc.
Proj ect: T171272
Lab ID: 17091007-005

Client SampleD: T171272-05

Collection Date: 9/14/2017 1:00:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 U pCilL +0.16 1 10/7/2017 9:55:00 AM
Yield 1.00 1 10/7/2017 9:55:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/lL +0.47 1 10/6/2017 1:59:00 PM
Yield 0.950 1 10/6/2017 1:59:00 PM
Qualifiers: *  Vaue exceeds Maximum Contaminant Level. E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded M  Manua Integration used to determine area response
MC Vadueisbeow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.

Analytical Report

3310 Win &.
Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17091007
Website: http: //www.settek.corr Date Reported: 10/9/2017

CLIENT: Trace Analytical Laboratories, Inc.
Proj ect: T171272
Lab ID: 17091007-006

Client SampleD: T171272-06

Collection Date: 9/14/2017

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 U pCilL +0.08 1 10/7/2017 9:57:00 AM
Yield 1.00 1 10/7/2017 9:57:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 U pCilL +0.35 1 10/6/2017 2:01:00 PM
Yield 1.00 1 10/6/2017 2:01:00 PM
Qualifiers: *  Vaue exceeds Maximum Contaminant Level. E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded M  Manua Integration used to determine area response
MC Vadueisbeow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.

Analytical Report

3310 Win &.
Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17091007
Website: http: //www.settek.corr Date Reported: 10/9/2017

CLIENT: Trace Analytical Laboratories, Inc.
Proj ect: T171272
Lab ID: 17091007-007

Client SampleID: T171272-07

Collection Date: 9/14/2017 2:00:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 U pCilL +0.11 1 10/7/2017 9:57:00 AM
Yield 1.00 1 10/7/2017 9:57:00 AM
RADIUM-228 (904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 U pCilL +0.44 1 10/6/2017 2:01:00 PM
Yield 1.00 1 10/6/2017 2:01:00 PM
Qualifiers: *  Vaue exceeds Maximum Contaminant Level. E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded M  Manua Integration used to determine area response
MC Vadueisbeow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win &.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.conr

QC SUMMARY REPORT

WO##:

17091007

09-Oct-17

Client: Trace Analytical Laboratories, Inc.
Project: T171272 BatchID: 29079
Sample ID: mb-29079 SampType: MBLK TestCode: Radium-228_ Units: pCi/L Prep Date: 10/4/2017 RunNo: 75737
Client ID: PBW Batch ID: 29079 TestNo: E904.0 E903-904 Analysis Date: 10/6/2017 SeqNo: 1286301
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 ND 1.00 0 0 U
Yield 1.00 0 0
Sample ID: LCS-29079 SampType: LCS TestCode: Radium-228_ Units: pCi/L Prep Date: 10/4/2017 RunNo: 75737
ClientID: LCSW Batch ID: 29079 TestNo: E904.0 E903-904 Analysis Date: 10/6/2017 SeqNo: 1286303
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 4.35 1.00 5.000 0 87.0 70 130
Yield 1.00 0 0
Sample ID: 17091007-005aMS SampType: MS TestCode: Radium-228_ Units: pCi/L Prep Date: 10/4/2017 RunNo: 75737
Client ID: T171272-05 Batch ID: 29079 TestNo: E904.0 E903-904 Analysis Date: 10/6/2017 SeqNo: 1286306
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 4.31 1.00 5.000 0.7826 70.5 70 130
Yield 1.00 0.9500 0
Qualifiers: *  Vaue exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank E Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits M Manual Integration used to determine Oricinal
MC Valueisbelow Minimum Compound Limit. ND  Not Detected O RSD isgrester than RSDIimit rgin
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits
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Summit Environmental Technologies, Inc.
3310 Win &.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.conr

QC SUMMARY REPORT

WO##:

17091007

09-Oct-17

Client: Trace Analytical Laboratories, Inc.
Project: T171272 BatchID: 29079
Sample ID: mb-29079 SampType: MBLK TestCode: Radium-228_ Units: pCi/L Prep Date: 10/4/2017 RunNo: 75670
Client ID: PBW Batch ID: 29079 TestNo: E904.0 E903-904 Analysis Date: 10/6/2017 SeqNo: 1284827
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 ND 1.00 0 0 U
Yield 1.00 0 0
Sample ID: LCS-29079 SampType: LCS TestCode: Radium-228_ Units: pCi/L Prep Date: 10/4/2017 RunNo: 75670
ClientID: LCSW Batch ID: 29079 TestNo: E904.0 E903-904 Analysis Date: 10/6/2017 SeqNo: 1284829
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 4.88 1.00 5.000 0 97.5 130
Yield 1.00 0 0
Qualifiers: *  Vaue exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank E Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits M Manual Integration used to determine Oricinal
MC Valueisbelow Minimum Compound Limit. ND  Not Detected O RSD isgrester than RSDIimit rgin
P Second column confirmation exceeds PL  Permit Limit R

RPD outside accepted recovery limits
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Summit Environmental Technologies, Inc.
3310 Win &.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.conr

QC SUMMARY REPORT

WO##:

17091007

09-Oct-17

Client: Trace Analytical Laboratories, Inc.
Project: T171272 BatchID: 29079
Sample ID: mb-29079 SampType: MBLK TestCode: Radium-226_  Units: pCi/L Prep Date: 10/4/2017 RunNo: 75751
Client ID: PBW Batch ID: 29079 TestNo: E903.0 E903-904 Analysis Date: 10/7/2017 SeqNo: 1286503
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 ND 1.00 U
Yield 1.00
Sample ID: Ics-29079 SampType: LCS TestCode: Radium-226_  Units: pCi/L Prep Date: 10/4/2017 RunNo: 75751
ClientID: LCSW Batch ID: 29079 TestNo: E903.0 E903-904 Analysis Date: 10/7/2017 SegNo: 1286504
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Radium-226 5.35 1.00 5.000 0 107 70 130
Sample ID: Icsd-29079 SampType: LCSD TestCode: Radium-226_  Units: pCi/L Prep Date: 10/4/2017 RunNo: 75751
Client ID: LCSS02 Batch ID: 29079 TestNo: E903.0 E903-904 Analysis Date: 10/7/2017 SegNo: 1286505
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Radium-226 4.78 1.00 5.000 0 95.6 70 130 5.350 11.3 20
Sample ID: 17091007-005aMS SampType: MS TestCode: Radium-226_  Units: pCi/L Prep Date: 10/4/2017 RunNo: 75751
Client ID: T171272-05 Batch ID: 29079 TestNo: E903.0 E903-904 Analysis Date: 10/7/2017 SeqNo: 1286508
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual
Qualifiers: *  Vaue exceeds Maximum Contaminant Level. Analyte detected in the associated Method Blank E Vaueabove quantitation range

H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits M Manual Integration used to determine Oricinal

MC Valueisbelow Minimum Compound Limit. ND  Not Detected O RSD isgrester than RSDIimit rgin
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits
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Summit Environmental Technologies, Inc.

ologies Inc QC SUMMARY REPORT
Cuyahoga Falls, Ohio 44223 .
TEL: (330) 253-8211 FAX: (330) 253-4489 WO# 17091007
Website: http://www.settek.conr 09-Oct-17
Client: Trace Analytical Laboratories, Inc.
Project: T171272 BatchID: 29079
Sample ID: 17091007-005aMS SampType: MS TestCode: Radium-226_  Units: pCi/L Prep Date: 10/4/2017 RunNo: 75751
Client ID:  T171272-05 Batch ID: 29079 TestNo: E903.0 E903-904 Analysis Date: 10/7/2017 SeqNo: 1286508
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 4.75 1.00 5.000 0 95.0 70 130
Qualifiers: *  Vaue exceeds Maximum Contaminant Level. Analyte detected in the associated Method Blank E Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits M Manual Integration used to determine Oricinal
MC Valueisbelow Minimum Compound Limit. ND  Not Detected O RSD isgrester than RSDIimit rgin
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits
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Tracea Analytical Laboratories, Ino. _—r— ﬁ l . 2347735888 Phono
Z2a1 Black Crook Roosd — BAS-STE 4408 Fax

Muskagon, Ml S0 26873 AMALYTICAL LABORATORIES, INC. WAL I SO als CorTy
SUBCONTRACT ORDER
TI171272
SENDING LABORATORY: RECELY
Trace Analytical Laboratories, Inc. Summit Environmental Technologies, Inc.
2241 Black Creek Road 3310 Win Street
Muskegon, MI 49444 Cuyahoga Falls, OH 44223
Phone: 231.773.5998 Phone :(330) 253-8211
Fax: 231.773.6537 Fax: (330) 2534489

Project Manager:  Jon Mink

PO#__ 0913201115 |

Accounting Code:
Sample ID: TITIZ72-01 Agqueous Samipled: 09/14/17 10:15

Subcontracted Work 0%22/17 15:00 09/14/18 10:15 Radium 226/228
Coniainers Supplied:

1-PL1000 pH <2 w/ HNO 1-PL1000O pH <2 w/ HNO

Sample [D: T171272-02 Agueous  Sampled: 09/14/17 10:50

Subcontracted Work D227 15:00 09/14/18 10:50 Radium 226/228
Containers Supplied:

1-PL1000 pH <2 w/ HNO 1-PL1000 pH <2 w/ HNO

Sample [D: T171272-03 Aqueous Sampled: 09/14/17 11:30

Subcontracted Work 09/22/17 15:00 09/14/18 11:30 Radium 226/228
Containers Supplied:

1-PL1000 pH <2 w/ HNO 1-PL1000 pH <2 w/ HNO
Sample 1D: T171272-04 Aqueous  Sampled: 09/14/17 13:55

Subcontracted Work 09/22/17 15:00 09/14/18 13:55 Radium 226/228
Containers Supplied:

1-PL100GO pH <2 wi HNO 1-PL1000 pH <2 w' HNO
Sampile ID: TITIZ72-05 Aqueous Sampled: 09/14/17 13:00

Subcontracted Work 09/22/17 15:00 09V 4/18 13:08 Radium 226/228
Containers Supplied: e}J’fA 'JO‘ Uple. gr

1-PL10O0 pH <2 w/ HNO 1-PL1000 pH <2 w HNO 1-PL100O pH <2 w/ HNO 1-PL1000 pH <2 w/ HNO 1-FL1000 pH <2 w/ HNO

2091007 -®l w7 5L
g;\ a‘%‘?‘\ ?fm{ﬂl@t? zjl W fﬂr'ﬂ—ﬂ? 020

ed By | HReccived By

Released By Date Received By Date
Page 1 of 2

Page 1 of 4
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B88-B7B-4400 Fax
Muskegon, Ml 48444-26873 AMNALYTICAL LABORATORIES, INC. e LT - T

Page 2 of 4

SUBCONTRACT ORDER
T171272

Sample ID: T17I271-06 Aqueous  Sampled: 09/14/17 00:00

Subcontracted Work 092217 15:00 09/14/18 0000 Radium 226/228

Containers Supplied:

1-PL1000 pH <2 w/ HNO 1-PL1000 pH <2 w/ HNO
Sample ID: T171272-07 Aqueous  Sampled: 09/14/17 14:00

Subcontracted Work 09/22/17 15:00 09/ 14/18 14:00 Radium 226228

Coniainers Supplied:
1-PL1000 pH <2 w/ HNO 1-PL1000 pH <2 w/ HNO

A T \R-CagQ | Pal!
%&\44{@0 9l € r3:c0 Tl

TFeleased By

Feceived By Date

Feleased By Date Received By Date

Page 2 of 2
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SOP: Sample Recelpt
Reavision: 13
Effective Date: 07/17/17

Figure 1 — Summit Environmental Technologies, Inc.

Cooler Recelpt Form, Page 1
Trace '”“”m'mrh'm m.—,éﬁﬁi‘ %
: — Order Humber 10910071
Date Received: Time R mmm:mmmmw- A-1q-1p
Mumber of Coclers/B 1 WA
Shioper: FldE:eDHL Aibome US Postal Wakdn Picup Other:
Packaging. Peanuts Bubble Wrap Paper . None Other; o
Tape on cocler/box: & . WA
Custody Seals intact ¥ N A
C-OC in plastc & «w WA

lea______ Blue ice presant abssnt mated

Cooler Tomperature IR Gun #10020458 CFOLOC Temp2[.%oc  na

Gea 1 heet pa saimple.  sammple 8 100 Racioogica Saety OMcars Tt be molified oo Rately
C-OC fied out properly 32 W WA .
Samples in separate bogs Y @ NA

Sample containers intact” (D N A

*If no, Est broken ¥,

MA
NIA
NiA

Sample isbeks) complete (D, Sate, i) YD N
Labeks) agree with C-0-C N

Cormect containers used N

Sufficiant sample recaived W

Sufficient sample for QC Y @ WA
Samples raceived within holding time @ N NIA

Do any 40 ml visls contsin bubbles** Y N

““Samples with bubbles <5mm are acceplable. Indicats bubbis size H@

Was client contactsd about sampiss Y N -
Wil client sand new samples Y N
Client
DataTime:,
Logged in by.

NiA

Page 10 of 12
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Page 4 of 4

SOP: Sampie Receipt
Revision: 13
Effective Date: 0711717

Figure 2 - Summit Environmental Tec
hnol
Cooler Receipt Form, Page r;o R ok

Sample pH Check, Chiotine Check and/or Radiological Sean

[ pH Stip SET (0-14p8: WC-03-1174 PH Strip (2.6-4.6) SET#: OES.01-0250 f
]! Total DPD packet SETA: OES-02-0239 Free DPD packet SETS: OES.01.0200 ]
Disp. Pipetts SET#:
Sampis ID Test Method | pH Chiorine (+ or -
’ ’ Z { } 5? Comments [
— - & |
73 | [ 2 1 j
Y , 2. 22
6 2 | (8
Z 2 21
= 2 (Q ]
1

F = Parmanganate interferance
£04.1, 508, 515.1, 528.2, 547, 54B.1, 549.9, 531.2, 1813 methods checked for Totad chiorine
5522 checked jor Fnpg chiorine

531.2 pH ls checked for ~3.8 (SET# OES-01-0148)

524.2 = pH and Chiorina checked by fab anatys!

Page 11 af 12
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AECOM 414.944.6080 tel

A -COM 1555 N. RiverCenter Drive, Suite 214 414.944.6081 fax

Milwaukee, W1 53212

Data Validation Report

Project: Marquette Board of Light and Power (MBLP) Project
Laboratory: Trace Analytical Laboratories and Summit Environmental Technologies
Work Order: T171537

Analyses/Method:  Metals (6010B/6020/7470A), General Chemistry (300.0/SM 2540C),
Radiological (903.0/904.0)

Validation Level: Level 2

Prepared by: Lisa Smith (CEAC)/AECOM Completed on: 12/29/2017

The groundwater samples listed below were collected by AECOM for the MBLP Combustible Coal
Residuals (CCR) Impoundment Groundwater Monitoring Project on September 28, 2017.

Sample ID QC Samples Sample Date/Time Laboratory ID
MW-1 28-Sep-17 T171537-01
MW-2 MS/MSD; 28-Sep-17 T171537-02

Lab Dup for TDS
MW-3 28-Sep-17 T171537-03
MW-4 28-Sep-17 T171537-04
MW-5 28-Sep-17 T171537-05
Dup-092817 FD of MW-1 28-Sep-17 T171537-06
Equipment Blank 28-Sep-17 T171537-07

Data validation activities were conducted with reference to:

National Functional Guidelines for Inorganic Superfund Methods Data Review (January
2017);
Evaluation of Radiochemical Data Usability (United States Department of Energy (1997).

The National Data Validation Functional Guidelines were modified to accommodate the non-CLP
methodologies. In the absence of method-specific information, laboratory quality control (QC)
limits, was used as appropriate as the basis for validation actions.

REVIEW ELEMENTS

The data were evaluated based on the following parameters (where applicable to the method):

Data completeness (chain-of-custody (COC)/sample integrity)
Holding times and sample preservation

Laboratory blanks and equipment blanks

Matrix spike (MS) and/or matrix spike duplicate (MSD) results
Laboratory duplicates

NN NSNS



Resolution Consultants 2

v Laboratory control sample (LCS) results
v Field duplicate results
v Sample results and quantitation

The symbol (v') indicates that no validation qualifiers were applied based on this parameter. The
symbol ( X) indicates that a QC nonconformance resulted in the qualification of data. Any QC
nonconformance that resulted in the qualification of data is discussed below. In addition,
nonconformances or other issues that were noted during validation, but did not result in qualification
of data, may be discussed for informational purposes only.

SUMMARY

The data appear valid as reported and may be used for decision making purposes. Results were
acceptable without qualification. Detailed discussions of the quality control (QC) results are included
in the following report.

DETAILED REVIEW

Data Completeness

The data package was reviewed and found to meet acceptance criteria for completeness:

The COCs were reviewed for completeness of information relevant to the samples and
requested analyses, and for signatures indicating transfer of sample custody.

The laboratory sample login sheet(s) were reviewed for issues potentially affecting sample
integrity, including the condition of sample containers upon receipt at the laboratory.
Completeness of analyses was verified by comparing the reported results to the COC
requests.

No discrepancies were noted.

Holding Times/Sample Preservation

Sample preservation and preparation/analysis holding times were reviewed for conformance with
temperature and preservation requirements.

Samples were properly preserved and received within temperature requirements. Samples were
analyzed within holding times.

Laboratory Method Blanks

Laboratory method blanks are analyzed to assess contamination from laboratory procedures. Method
blanks were analyzed at the correct frequency. Analytes were not detected in the method blanks.

One equipment blank was associated with the groundwater samples collected. The equipment blank
was non-detect with the exception of TDS which was detected at a concentration of 10 mg/L.
Groundwater concentrations of TDS were greater than 5 times the equipment blank concentration,
and qualifications were not required.



Resolution Consultants

MS/MSD Results

Matrix spikes are analyzed to determine the effects of sample matrix on the measurement

methodology. Extra sample volume was collected for MS/MSD analysis, and MS/MSD results were
provided for sample MW-2 (MS only for radium 226 and 228). MS/MSD recoveries and RPDs were
within criteria, with the exceptions listed in the table below. The chloride MS/MSD was reanalyzed

with and recoveries and RPDs were in control.

MS/MSD % | Recovery RPD
Analyte Recovery Limits RPD Limit Qualifications
MW-2:
Calcium 127/97 75-125 3.8% 20 Sample concentrations were greater
- than 4 times the spike concentration
Chloride 194/185 80-120 5 20 and results were acceptable without
qualification.
Fluoride 182/128 80-120 35 20 The fluoride result for sample MW-2
was non-detect and was acceptable
without qualification.

4 RPD calculated using sample values as indicated in the analytical method (rather than recoveries, as reported by the

laboratory).

Laboratory Duplicates

TDS laboratory duplicate analysis was performed on sample MW-2. The RPD was within the
precision limit of 10% and was acceptable.

LCS Results

LCSs are analyzed to monitor the accuracy of the analytical method independent of matrix effects.
LCSs were analyzed at the correct frequency and were within the laboratory specified QC limits.

Field Duplicate Results

Sample Dup-092817 was collected as a field duplicate of sample MW-1. RPDs were within the
30% limit for groundwater samples, or results were within + the reporting limit (RL) and were

acceptable.
Field
Sample Duplicate
Analyte Units Result Result RPD RPD Limit

MW-1/Dup-092817:

Barium mg/| 0.13 0.13 0 30
Boron mg/l 0.53 <0.30 +RL 30
Calcium mg/l 120 120 0 30
Chloride mg/l 270 270 0 30
Sulfate mg/l 20 21 4.9 30
Total Dissolved Solids mg/l 920 990 7.3 30

Sample Results and Quantitation

Results were reported down to the reporting limits.

Dilutions were required for due to high analyte concentration.




Resolution Consultants

pH analysis was performed in the field to ensure that analyses were performed within the required
hold time.



November 07, 2017

Mr. Lance Lindberg
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 226-4980
Fax: (906) 226-8371

RE: Trace Project T171537
Client Project MBLP CCR 60546383

Dear Mr. Lindberg:

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

All reports were examined through Trace's validation process to ensure that requirements for quality and
completeness were satisfied. All reported analytical results were obtained in accordance with the methods
referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this
work, however, some results may have raised reporting limits to correct for percent solids.

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements
of the NELAC Standard, except for those analytes with a "N" notation. These analytes have not been
evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at
jmink@trace-labs.com.

Sincerely,

ﬂww

Jon Mink
Senior Project Manager
Enclosures

NJDEP Accreditation No. MI008

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

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383
Trace ID Sample ID Matrix Collected By Date Collected Date Received
T171537-01 MW-1 Aqueous 1l/djl 09/28/17 10:30 09/29/17 15:03
T171537-02 MW-2 Aqueous I/djl 09/28/17 11:25 09/29/17 15:03
T171537-03 MW-3 Aqueous l/djl 09/28/17 12:25 09/29/17 15:03
T171537-04 MW-4 Aqueous 1I/djl 09/28/17 13:38 09/29/17 15:03
T171537-05 MW-5 Aqueous I/djl 09/28/17 12:55 09/29/17 15:03
T171537-06 Dup-092817 Aqueous l/djl 09/28/17 09/29/17 15:03
T171537-07 Equip Blank Aqueous 1I/djl 09/28/17 14:00 09/29/17 15:03
CERTIFICATE OF ANALYSIS

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

DEFINITIONS
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
MS Matrix Spike
MSD Matrix Spike Duplicate
RPD Relative Percent Difference
DUP Matrix Duplicate
RDL Reporting Detection Limit
MCL Maximum Contamination Limit
TIC Tentatively Identified Compound
<,NDorU Indicates the compound was analyzed for but not detected
* Indicates a result that exceeds its associated MCL or Surrogate control limits
N Indicates that the compound has not been evaluated by NELAC
NA Indicates that the compound is not available.

NOTE: Samples for volatiles that have been extracted with a water miscible solvent were corrected for the
total volume of the solvent/water mixture.
Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID: T072306-MSD1
Analysis: EPA 6010B

Calcium

Note 226 : The MS recovery was out of control, resulting in an out of control RPD
between the MS and MSD. Because the background concentration of this analyte is
greater than four times the spike amount, no data require qualification.

Trace ID: T072325-MS1
Analysis: EPA 300.0 Rev. 2.1

Chloride

Note 211 : The MS and MSD recoveries were out of control high. The result for this
analyte, in non-spiked version of the sample, must be considered estimated.

Trace ID:  T072325-MS2
Analysis: EPA 300.0 Rev. 2.1

Fluoride

Note 211 : The MS and MSD recoveries were out of control high. The result for this
analyte, in non-spiked version of the sample, must be considered estimated.

Trace ID:  T171537-01
Analysis: SM 4500-H+ B-11

pH

Note Client: The analysis was performed on site at the time of sampling by the
client.

Trace ID:  T171537-02
Analysis: SM 4500-H+ B-11

pH

Note Client: The analysis was performed on site at the time of sampling by the
client.

Trace ID:  T171537-03

CERTIFICATE OF ANALYSIS
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Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.

Trace ID:  T171537-04
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.

Trace ID:  T171537-05
Analysis: SM 4500-H+ B-11

pH Note Client: The analysis was performed on site at the time of sampling by the
client.

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171537 TRACE_QC FINAL 11 07 17 1501 Page 4 of 26



ANALYTICAL RESULTS

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383
Trace ID: T171537-01 Date Collected: 09/28/17 10:30 Matrix:  Aqueous
Sample ID: MW-1 Date Received: 09/29/17 15:03
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072302
Mercury <0.00020 mg/L 0.00020 1 10/02/17 nws 10/02/17 dtm
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T072306
Barium 0.13 mg/L 0.10 1 10/02/17 nws 10/03/17 dtm
Boron 0.53 mg/L 0.30 1 10/02/17 nws 10/03/17 dtm
Calcium 120 mg/L 5.0 10 10/02/17 nws 10/03/117 dtm
Lithium <0.010 mg/L 0.010 1 10/02/17 nws 10/03/17 dtm N
Analysis Method: EPA 6020
Batch: T072306
Antimony <0.0020 mg/L 0.0020 1 10/02/17 nws 10/09/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 10/02/17 nws 10/09/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 10/02/17 nws 10/09/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 10/02/17 nws 10/09/17 dtm
Chromium <0.010 mg/L 0.010 1 10/02/17 nws 10/09/17 dtm
Cobalt <0.020 mg/L 0.020 1 10/02/17 nws 10/09/17 dtm
Lead <0.0030 mg/L 0.0030 1 10/02/17 nws 10/09/17 dtm
Molybdenum <0.050 mg/L 0.050 1 10/02/17 nws 10/09/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 10/02/17 nws 10/09/17 dtm
Thallium <0.0020 mg/L 0.0020 1 10/02/17 nws 10/09/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T072325
Fluoride <0.10 mg/L 0.10 5 10/03/17 kes 10/03/17 kes
Chloride 270 mg/L 10 100 10/03/17 kcs 10/04/17 kcs
Sulfate as SO4 20 mg/L 1.0 5 10/03/17 kcs 10/03/17 kcs
Analysis Method: SM 2540 C-11
Batch: T072383
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171537 TRACE_QC FINAL 11 07 17 1501 Page 5 of 26



ANALYTICAL RESULTS

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383
Trace ID: T171537-01 Date Collected: 09/28/17 10:30 Matrix:  Aqueous
Sample ID: MW-1 Date Received: 09/29/17 15:03
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 920 mg/L 40 4 10/04/17 nm 10/05/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T072307
pH 7.58 pH Units 1 09/28/17 jm 09/28/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383
Trace ID: T171537-02 Date Collected: 09/28/17 11:25 Matrix:  Aqueous
Sample ID: MW-2 Date Received: 09/29/17 15:03
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072302
Mercury <0.00020 mg/L 0.00020 1 10/02/17 nws 10/02/17 dtm
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T072306
Barium <0.10 mg/L 0.10 1 10/02/17 nws 10/03/17 dtm
Boron <0.30 mg/L 0.30 1 10/02/17 nws 10/03/17 dtm
Calcium 58 mg/L 1.0 1 10/02/17 nws 10/03/117 dtm
Lithium <0.010 mg/L 0.010 1 10/02/17 nws 10/03/17 dtm N
Analysis Method: EPA 6020
Batch: T072306
Antimony <0.0020 mg/L 0.0020 1 10/02/17 nws 10/09/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 10/02/17 nws 10/09/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 10/02/17 nws 10/09/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 10/02/17 nws 10/09/17 dtm
Chromium <0.010 mg/L 0.010 1 10/02/17 nws 10/09/17 dtm
Cobalt <0.020 mg/L 0.020 1 10/02/17 nws 10/09/17 dtm
Lead <0.0030 mg/L 0.0030 1 10/02/17 nws 10/09/17 dtm
Molybdenum <0.050 mg/L 0.050 1 10/02/17 nws 10/09/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 10/02/17 nws 10/09/17 dtm
Thallium <0.0020 mg/L 0.0020 1 10/02/17 nws 10/09/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T072325
Fluoride <0.10 mg/L 0.10 5 10/03/17 kes 10/03/17 kes
Chloride 65 mg/L 10 50 10/03/17 kcs 10/04/17 kcs
Sulfate as SO4 21 mg/L 1.0 5 10/03/17 kcs 10/03/17 kcs
Analysis Method: SM 2540 C-11
Batch: T072383
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383
Trace ID: T171537-02 Date Collected: 09/28/17 11:25 Matrix:  Aqueous
Sample ID: MW-2 Date Received: 09/29/17 15:03
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 350 mg/L 40 4 10/04/17 nm 10/05/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T072307
pH 8.07 pH Units 1 09/28/17 jm 09/28/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383
Trace ID: T171537-03 Date Collected: 09/28/17 12:25 Matrix:  Aqueous
Sample ID: MW-3 Date Received: 09/29/17 15:03
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072302
Mercury <0.00020 mg/L 0.00020 1 10/02/17 nws 10/02/17 dtm
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T072306
Barium <0.10 mg/L 0.10 1 10/02/17 nws 10/03/17 dtm
Boron <0.30 mg/L 0.30 1 10/02/17 nws 10/03/17 dtm
Calcium 67 mg/L 1.0 1 10/02/17 nws 10/03/117 dtm
Lithium <0.010 mg/L 0.010 1 10/02/17 nws 10/03/17 dtm N
Analysis Method: EPA 6020
Batch: T072306
Antimony <0.0020 mg/L 0.0020 1 10/02/17 nws 10/09/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 10/02/17 nws 10/09/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 10/02/17 nws 10/09/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 10/02/17 nws 10/09/17 dtm
Chromium <0.010 mg/L 0.010 1 10/02/17 nws 10/09/17 dtm
Cobalt <0.020 mg/L 0.020 1 10/02/17 nws 10/09/17 dtm
Lead <0.0030 mg/L 0.0030 1 10/02/17 nws 10/09/17 dtm
Molybdenum <0.050 mg/L 0.050 1 10/02/17 nws 10/09/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 10/02/17 nws 10/09/17 dtm
Thallium <0.0020 mg/L 0.0020 1 10/02/17 nws 10/09/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T072325
Fluoride <0.10 mg/L 0.10 5 10/03/17 kes 10/03/17 kes
Chloride 89 mg/L 10 50 10/03/17 kcs 10/04/17 kcs
Sulfate as SO4 20 mg/L 1.0 5 10/03/17 kcs 10/03/17 kcs
Analysis Method: SM 2540 C-11
Batch: T072383
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383
Trace ID: T171537-03 Date Collected: 09/28/17 12:25 Matrix:  Aqueous
Sample ID: MW-3 Date Received: 09/29/17 15:03
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 440 mg/L 40 4 10/04/17 nm 10/05/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T072307
pH 8.09 pH Units 1 09/28/17 jm 09/28/17 jm Client, N
CERTIFICATE OF ANALYSIS

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

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383
Trace ID: T171537-04 Date Collected: 09/28/17 13:38 Matrix:  Aqueous
Sample ID: MW-4 Date Received: 09/29/17 15:03
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072302
Mercury <0.00020 mg/L 0.00020 1 10/02/17 nws 10/02/17 dtm
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T072306
Barium 0.12 mg/L 0.10 1 10/02/17 nws 10/03/17 dtm
Boron <0.30 mg/L 0.30 1 10/02/17 nws 10/03/17 dtm
Calcium 160 mg/L 5.0 10 10/02/17 nws 10/03/17 dtm
Lithium 0.013 mg/L 0.010 1 10/02/17 nws 10/03/17 dtm N
Analysis Method: EPA 6020
Batch: T072306
Antimony <0.0020 mg/L 0.0020 1 10/02/17 nws 10/09/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 10/02/17 nws 10/09/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 10/02/17 nws 10/09/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 10/02/17 nws 10/09/17 dtm
Chromium <0.010 mg/L 0.010 1 10/02/17 nws 10/09/17 dtm
Cobalt <0.020 mg/L 0.020 1 10/02/17 nws 10/09/17 dtm
Lead 0.0031 mg/L 0.0030 1 10/02/17 nws 10/09/17 dtm
Molybdenum <0.050 mg/L 0.050 1 10/02/17 nws 10/09/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 10/02/17 nws 10/09/17 dtm
Thallium <0.0020 mg/L 0.0020 1 10/02/17 nws 10/09/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T072325
Fluoride <0.10 mg/L 0.10 5 10/03/17 kes 10/03/17 kes
Chloride 370 mg/L 50 500 10/03/17 kcs 10/04/17 kcs
Sulfate as SO4 46 mg/L 1.0 5 10/03/17 kcs 10/03/17 kcs

Analysis Method: SM 2540 C-11
Batch: T072383

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171537 TRACE_QC FINAL 11 07 17 1501
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ANALYTICAL RESULTS

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383
Trace ID: T171537-04 Date Collected: 09/28/17 13:38 Matrix:  Aqueous
Sample ID: MW-4 Date Received: 09/29/17 15:03
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 1200 mg/L 40 4 10/04/17 nm 10/05/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T072307
pH 7.74 pH Units 1 09/28/17 jm 09/28/17 jm Client, N
CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383
Trace ID: T171537-05 Date Collected: 09/28/17 12:55 Matrix:  Aqueous
Sample ID: MW-5 Date Received: 09/29/17 15:03
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072302
Mercury <0.00020 mg/L 0.00020 1 10/02/17 nws 10/02/17 dtm
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T072306
Barium 0.11 mg/L 0.10 1 10/02/17 nws 10/03/17 dtm
Boron <0.30 mg/L 0.30 1 10/02/17 nws 10/03/17 dtm
Calcium 120 mg/L 5.0 10 10/02/17 nws 10/03/17 dtm
Lithium <0.010 mg/L 0.010 1 10/02/17 nws 10/03/17 dtm N
Analysis Method: EPA 6020
Batch: T072306
Antimony <0.0020 mg/L 0.0020 1 10/02/17 nws 10/09/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 10/02/17 nws 10/09/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 10/02/17 nws 10/09/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 10/02/17 nws 10/09/17 dtm
Chromium <0.010 mg/L 0.010 1 10/02/17 nws 10/09/17 dtm
Cobalt <0.020 mg/L 0.020 1 10/02/17 nws 10/09/17 dtm
Lead <0.0030 mg/L 0.0030 1 10/02/17 nws 10/09/17 dtm
Molybdenum <0.050 mg/L 0.050 1 10/02/17 nws 10/09/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 10/02/17 nws 10/09/17 dtm
Thallium <0.0020 mg/L 0.0020 1 10/02/17 nws 10/09/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T072325
Fluoride <0.10 mg/L 0.10 5 10/03/17 kes 10/03/17 kes
Chloride 190 mg/L 10 100 10/03/17 kcs 10/04/17 kcs
Sulfate as SO4 18 mg/L 1.0 5 10/03/17 kcs 10/03/17 kcs

Analysis Method: SM 2540 C-11
Batch: T072383

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171537 TRACE_QC FINAL 11 07 17 1501
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ANALYTICAL RESULTS

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383
Trace ID: T171537-05 Date Collected: 09/28/17 12:55 Matrix:  Aqueous
Sample ID: MW-5 Date Received: 09/29/17 15:03
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 2300 mg/L 40 4 10/04/17 nm 10/05/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T072307
pH 7.54 pH Units 1 09/28/17 jm 09/28/17 jm Client, N
CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383
Trace ID: T171537-06 Date Collected: 09/28/17 Matrix:  Aqueous
Sample ID: Dup-092817 Date Received: 09/29/17 15:03
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072302
Mercury <0.00020 mg/L 0.00020 1 10/02/17 nws 10/02/17 dtm
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T072306
Barium 0.13 mg/L 0.10 1 10/02/17 nws 10/03/17 dtm
Boron <0.30 mg/L 0.30 1 10/02/17 nws 10/03/17 dtm
Calcium 120 mg/L 5.0 10 10/02/17 nws 10/03/17 dtm
Lithium <0.010 mg/L 0.010 1 10/02/17 nws 10/03/17 dtm N
Analysis Method: EPA 6020
Batch: T072306
Antimony <0.0020 mg/L 0.0020 1 10/02/17 nws 10/09/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 10/02/17 nws 10/09/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 10/02/17 nws 10/09/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 10/02/17 nws 10/09/17 dtm
Chromium <0.010 mg/L 0.010 1 10/02/17 nws 10/09/17 dtm
Cobalt <0.020 mg/L 0.020 1 10/02/17 nws 10/09/17 dtm
Lead <0.0030 mg/L 0.0030 1 10/02/17 nws 10/09/17 dtm
Molybdenum <0.050 mg/L 0.050 1 10/02/17 nws 10/09/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 10/02/17 nws 10/09/17 dtm
Thallium <0.0020 mg/L 0.0020 1 10/02/17 nws 10/09/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T072325
Fluoride <0.10 mg/L 0.10 5 10/03/17 kes 10/03/17 kes
Chloride 270 mg/L 10 100 10/03/17 kcs 10/04/17 kcs
Sulfate as SO4 21 mg/L 1.0 5 10/03/17 kcs 10/03/17 kcs

Analysis Method: SM 2540 C-11
Batch: T072383

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171537 TRACE_QC FINAL 11 07 17 1501
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ANALYTICAL RESULTS
Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383

Trace ID: T171537-06 Date Collected: 09/28/17 Matrix:  Aqueous
Sample ID: Dup-092817 Date Received: 09/29/17 15:03
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids 990 mg/L 40 4 10/04/17 nm 10/05/17 nm

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

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383
Trace ID: T171537-07 Date Collected: 09/28/17 14:00 Matrix:  Aqueous
Sample ID: Equip Blank Date Received: 09/29/17 15:03
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072302
Mercury <0.00020 mg/L 0.00020 1 10/02/17 nws 10/02/17 dtm
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T072306
Barium <0.10 mg/L 0.10 1 10/02/17 nws 10/03/17 dtm
Boron <0.30 mg/L 0.30 1 10/02/17 nws 10/03/17 dtm
Calcium <1.0 mg/L 1.0 1 10/02/17 nws 10/03/17 dtm
Lithium <0.010 mg/L 0.010 1 10/02/17 nws 10/03/17 dtm N
Analysis Method: EPA 6020
Batch: T072306
Antimony <0.0020 mg/L 0.0020 1 10/02/17 nws 10/09/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 10/02/17 nws 10/09/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 10/02/17 nws 10/09/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 10/02/17 nws 10/09/17 dtm
Chromium <0.010 mg/L 0.010 1 10/02/17 nws 10/09/17 dtm
Cobalt <0.020 mg/L 0.020 1 10/02/17 nws 10/09/17 dtm
Lead <0.0030 mg/L 0.0030 1 10/02/17 nws 10/09/17 dtm
Molybdenum <0.050 mg/L 0.050 1 10/02/17 nws 10/09/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 10/02/17 nws 10/09/17 dtm
Thallium <0.0020 mg/L 0.0020 1 10/02/17 nws 10/09/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T072325
Fluoride <0.10 mg/L 0.10 5 10/03/17 kes 10/03/17 kes
Chloride <10 mg/L 10 5 10/03/17 kes 10/03/17 kes
Sulfate as SO4 <1.0 mg/L 1.0 5 10/03/17 kes 10/03/17 kes
Analysis Method: SM 2540 C-11
Batch: T072383
CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171537 TRACE_QC FINAL 11 07 17 1501

Page 17 of 26



ANALYTICAL RESULTS
Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383

Trace ID: T171537-07 Date Collected: 09/28/17 14:00 Matrix:  Aqueous
Sample ID: Equip Blank Date Received: 09/29/17 15:03
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids 10 mg/L 10 1 10/04/17 nm 10/05/17 nm

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171537 TRACE_QC FINAL 11 07 17 1501 Page 18 of 26



QUALITY CONTROL RESULTS

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383

QC Batch: T072302
QC Batch Method: EPA 7470A Prep

Analysis Description: Mercury, Total, EPA 7470/7471
Analysis Method: EPA 7470A

METHOD BLANK: T072302-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Mercury mg/L <0.00020 0.00020
LABORATORY CONTROL SAMPLE: T072302-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Mercury mg/L 0.00200 0.00196 98 77-122
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T072302-MSD1 Original: T171537-02
Original Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result % Rec % Rec Limit RPD RPD Notes
Mercury mg/L 0 0.00200 0.00195 0.00199 97 100 76-123 2 20
Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383
QC Batch: T072306 Analysis Description: Barium, Total
QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6010B
for Liquids
METHOD BLANK: T072306-BLK1
Blank Reporting
Parameter Units Result Limit Notes
Boron mg/L <0.30 0.30
Barium mg/L <0.10 0.10
Calcium mg/L <1.0 1.0
Lithium mg/L <0.010 0.010
LABORATORY CONTROL SAMPLE: T072306-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Boron mg/L 0.889 0.797 90 80-120
Barium mg/L 0.889 0.831 93 80-120
Calcium mg/L 8.89 8.57 96 80-120
Lithium mg/L 0.889 0.882 99 80-120

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

Report ID: T171537 TRACE_QC FINAL 11 07 17 1501
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T072306-MSD1 Original: T171537-02

Original Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result o% Rec % Rec Limit RPD RPD Notes
Boron mg/L 0.176 0.889 0.910 0.876 83 79 75-125 5 20
Barium mg/L 0.0493 0.889 0.940 0.907 100 96 75-125 4 20
Calcium mg/L 57.5 8.89 68.8 66.2 127 97 75-125 26 20 226
Lithium mg/L 0.00557  0.889 0.909 0.910 102 102 75-125 0.06 20
Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383

QC Batch: T072306 Analysis Description: Antimony, Total

QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6020

for Liquids
METHOD BLANK: T072306-BLK1
Parameter Units F?(Iairsjll(t Relf)i;rﬂng Notes
Arsenic mg/L <0.0050 0.0050
Beryllium mg/L <0.0010 0.0010
Cadmium mg/L <0.0010 0.0010
Cobalt mg/L <0.020 0.020
Chromium mg/L <0.010 0.010
Molybdenum mg/L <0.050 0.050
Lead mg/L <0.0030 0.0030
Antimony mg/L <0.0020 0.0020
Selenium mg/L <0.0050 0.0050
Thallium mg/L <0.0020 0.0020
LABORATORY CONTROL SAMPLE: T072306-BS1

Spike LCs LCS % Rec

Parameter Units Conc. Result % Rec Limit Notes
Arsenic mg/L 0.0556 0.0525 94 80-120
Beryllium mg/L 0.111 0.0953 86 80-120
Cadmium mg/L 0.0278 0.0263 95 80-120
Cobalt mg/L 0.889 0.836 94 80-120
Chromium mg/L 0.0278 0.0276 99 80-120
Molybdenum mg/L 0.889 0.817 92 80-120
Lead mg/L 0.0556 0.0527 95 80-120
Antimony mg/L 0.0556 0.0511 92 80-120
Selenium mg/L 0.0556 0.0518 93 80-120
Thallium mg/L 0.0556 0.0530 95 80-120

Report ID: T171537 TRACE_QC FINAL 11 07 17 1501

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T072306-MSD1 Original: T171537-02

Original ~ Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result  Result 9% Rec % Rec Limit RPD RPD Notes
Arsenic mg/L 0.00139  0.0556 0.0546 0.0544 96 96 75-125 0.2 20
Beryllium mg/L 0 0.111 0.0953 0.0964 86 87 75-125 1 20
Cadmium mg/L 0 0.0278 0.0270 0.0267 97 96 75-125 1 20
Cobalt mg/L 0.000369  0.889 0.851 0.839 96 94 75-125 1 20
Chromium mg/L 0 0.0278 0.0279 0.0282 100 102 75-125 1 20
Molybdenum mg/L 0.000869  0.889 0.843 0.865 95 97 75-125 3 20
Lead mg/L 0.000486 0.0556 0.0525 0.0521 94 93 75-125 0.7 20
Antimony mg/L 0 0.0556 0.0583 0.0599 105 108 75-125 3 20
Selenium mg/L 0 0.0556 0.0543 0.0547 98 98 75-125 0.7 20
Thallium mg/L 0 0.0556 0.0539 0.0528 97 95 75-125 2 20

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383

QC Batch: T071726 Analysis Description: Metals Digestion
QC Batch Method: EPA 200.2 Analysis Method: EPA 200.2

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383

QC Batch: T072325 Analysis Description: Sulfate
QC Batch Method: IC Prep W Analysis Method: EPA 300.0 Rev. 2.1

METHOD BLANK: T072325-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Chloride mg/L <10 10
Fluoride mg/L <0.10 0.10
Sulfate as SO4 mg/L <1.0 1.0
METHOD BLANK: T072325-BLK2
Blank Reporting
Parameter Units Result Limit Notes
Chloride mg/L <10 10
Fluoride mg/L <0.10 0.10
Sulfate as SO4 mg/L <1.0 1.0

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171537 TRACE_QC FINAL 11 07 17 1501 Page 21 of 26



LABORATORY CONTROL SAMPLE: T072325-BS1

LCS

LCS

Spike % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 <10 95 90-110
Fluoride mg/L 0.500 0.458 92 90-110
Sulfate as SO4 mg/L 2.50 2.42 97 90-110
LABORATORY CONTROL SAMPLE: T072325-BS2

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 <10 97 90-110
Fluoride mg/L 0.500 0.479 96 90-110
Sulfate as SO4 mg/L 2.50 2.46 99 90-110
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T072325-MSD1 Original: T171537-02

Original  Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result o% Rec % Rec Limit RPD RPD Notes
Chloride mg/L 64.7 10.0 84.1 83.2 194 185 80-120 5 20
Fluoride mg/L 0 4.00 4.58 3.91 115 98 80-120 16 20
Sulfate as SO4 mg/L 211 30.0 48.9 49.2 92 94 80-120 1 20
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T072325-MSD2 Original: T171537-02
Original ~ Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result % Rec % Rec Limit RPD RPD Notes
Chloride mg/L 64.7 100 174 164 109 100 80-120 9 20
Fluoride mg/L 0 40.0 73.0 51.0 182 128 80-120 35 20
Sulfate as SO4 mg/L 211 300 326 314 102 97 80-120 4 20
Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383
QC Batch: T072383 Analysis Description: Total Dissolved Solids
QC Batch Method: SM 2540 C-11 Analysis Method: SM 2540 C-11
METHOD BLANK: T072383-BLK1
Blank Reporting
Parameter Units Result Limit Notes
Total Dissolved Solids mg/L <10 10
CERTIFICATE OF ANALYSIS

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

Report ID: T171537 TRACE_QC FINAL 11 07 17 1501
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LABORATORY CONTROL SAMPLE: T072383-BS1

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Total Dissolved Solids mg/L 533 102 80-120
SAMPLE DUPLICATE: T072383-DUP1 Original: T171537-02
Original DUP Max
Parameter Units Result Result RPD RPD Notes
Total Dissolved Solids mg/L 352 380 8 10

Trace Project ID: T171537
Client Project ID: MBLP CCR 60546383

QC Batch: T072307
QC Batch Method: *** DEFAULT PREP ***

Analysis Description: pH, SM 4500

Analysis Method: SM 4500-H+ B-11

Report ID: T171537 TRACE_QC FINAL 11 07 17 1501

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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_ In executing this Chain of Custody, the client acknowledges the terms as set forth at www.trace-labs.com/terms-of-agreement.

= CHAIN-OF-CUSTODY RECORD Page_ / of [
=T Trace Analytical Laboratories, Inc. Phone 231.773.5998 Trace ID No.
m— — .m % — m 2241 Black Creek Road Fax 888.979.4469 i\«s o ) e
ANALYTICAL LABORATORIZS. INC. Muskegon, MI 49444-2673 www.trace-labs.com [7£537]
Report Results To: Bill To: Trace Use:
Company Name: /7% &na\.\u PO #: Logged By: l_y)\\\
Report To: 2 /e A, Contact Name: Checked By: \\ \\,
Mailing Address: /A2.3¢> e s S7 Billing Address (if different): Soil Volatiles nqmwm:\ma (circle if applicable):
City, State, Zip Code: £y PR RUETTE" F7) #TFSI City, State, Zip Code: MeOH Low Level Lab
Office Phone: & - “2RE AP R O\Tm__ Phone W\&K S84 ¢ JPhone Number: Sampling Time:
Email Address: \ﬁ&ﬁ“\\)ﬁ\“%\& »ﬁu@os\ C o6 Billing Email Address:
Turnaround mmn:__.m:_m:ﬁ Matrix Key: : Analysis Requested
J4_standard ] 48 Hour* S=Soil/Solid  WI=Wipes Ty
O 4 Day" [ 24 Hour W = Water LW = Liquid Waste W mur 5 %
[ 3 Day* SL = Sludge A= Air X
* Requires Prior Approval Ol =Qil D = Drinking Water w M m J. %
S B
, YRS
Project Name: 8L P CCR iwvEST, LOSHE383  |sampedby 2L/ DITEL N W ul Y 6 =
2 w. = w Preservation N o ) m
Trace | Date Time R Ly X wm @ U o
No. | Collected | Collected LA wm o slgizls J M M Remarks B
: SRR RE §
[ He)p\se30 | praw =7 MW A3 T | | | XK se X
Vel
] 28| pws =2 N KB XAX
74
2 /208 | pe0 <3 ) KA XIXIX
4 1338 | pgir 4/ 31| e MARIXIK
5 1255] rw =& B el X
Pl - '
£ LS| M =2 55 fr25D Sl 0] ]|l sl X4
6 Dup- 6959/5 73 0oL vm% XX
TNV |1566| €urr  ppirsnie AN ERN RNV
m. %m_mmmma m«\\ \\ Received By Date Time Released By Received By Date Time
a |y A Tl & gk \posy el & o M Tatlt | Ko
n.mw \ " {1/

Check this box if you would not like your samples analyzed if received outside of the conditions outlined in the Trace Sample Acceptance Policy at www.trace-labs.com/downloads.

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

Report ID: T171537 TRACE_QC FINAL 11 07 17 1501



SAMPLE LOG IN CHECKLIST #i

Trace ID #: ! ’Mlﬂ. 93'7 Date: ¢’Z¢/7 Package Description: @OM Temperature: Qf/
Client Name: /} ﬁ@ﬁ] Time: 157 o3 Logged inby: (">

7

Cooler Receipt

Cooler/samples delivered by: Trace courier |:i
Hand delivered :l Name of delivery person:

Commercial courier ups[__] FED E)SE] uUs Mail [__|

reiwatur Loty 1132 T80

COC Seals present and intact on cooler? mNot Applicable [Ino [ves
Custody seals signed by Client? DNO [JYes client custody seal # (if applicable):

Coolant and Temperature
Type of Coolant Used Cooler Temperature

Slurry w/ crushed, cubed, or chip ice? Correction Factors:  eDigital Stick Thermometer CF =z€°§ !9’\24,/7
Multiple bags of ice around samples? *|R Thermometer CF = -0.4° =7
Ice Packs/ Blue Ice : I:I Representative Sample Temperature: O °C (check one below)

No Coolant Present: I:I Temp Blank (Stick Thermometer)

Ice still present upon receipt (circle one): I:l Client Sample (IR Thermometer)
No N/A Melt Water: °C (Use Digital Stick Thermometer)
General
Yes No NA Comments
All bottles arrived unbroken with labels in good condition? 1]

Each sample point is in a sealed plastic bag? E :I
Labels filled out completely? 1]

All bottle labels agree with Chain of Custody (coc)?{, [ [ |

Report ID:

Sufficient sample to run tests requested? | | Ij
pH checked and samples at correct pH? I:I |:| See Below*
Correct preservative added to samples? D [:l
Air bubbles absent from VOAs? [ 10l
COC filled out properly and signed by client? 1
COC signed in by TRACE sample custodian? [:I I I
Woas project manager called and samples discussed? |Z| | |
Notes: *EMD pH Test Strips Used:
pH 0-2.5 pH 11.0-13.0
DLo'(: HC563733 - Lot: HC547328
DOther:
Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS
Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/5/17
CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE LOG IN CHECKLIST :‘g{)\

Trace ID #: TF7£5'37 Date: Q’Qg"//‘ Package Desonptlon ( @_@’l z Teﬁzﬁre ”0 6

Client Name: A/ﬁdlﬂ Time: (S Logged in by:

Cooler Receipt
Cooler/samples delivered by: Trace courier |:|
Hand delivered I:] Name of delivery person:

Commercial courier [[,27] UPS[_]  FED E)i@ Us Mail |

Tracking Number: [ INot Applicable

Tracking #: 7@ 7 7 L/;576/ 4

COC Seals present and intact on cooler? %Not Applicable [INe [ _]vYes

Custody seals signed by Client? No |:]Yes Client custody seal # (if applicable):

Coolant and Temperature
Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? % Correction Factors: «Digital Stick Thermometer CF = -0.6°C
*|R Thermometer CF = -0.4°C

Multiple bags of ice around samples?

lce Packs/ Blue Ice : ]:] Representative Sample Temperature: # °C (check one below)
No Coolant Present: I:I D Temp Blank (Stick Thermometer)
Ice still present upon receipt (circle one): Client Sample (IR Thermometer)

(Y,ej No N/A Melt Water: k z@l k % °C (Use Digital Stick Thermometer)

General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition3| % I l____] | |

Each sample point is in a sealed plastic bag?:

COC filled out properly and signed by client?
COC signed in by TRACE sample custodian?
Was project manager called and samples discussed?

Notes: *EMD pH Test Strips Used:

pH 0-2.5 () pH 11.0-13.0
Lot: HC563733 Lot: HC547328

[Oother:

Lot: HC563733 verified 6/21/16 AY
Lot: HC5747861 verified 04/03/17 JS

Form 70-A.21 TRACE Analytical Laboratories, Inc.
Effective 7/5/17

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171537 TRACE_QC FINAL 11 07 17 1501 Page 26 of 26



November 07, 2017

Mr. Lance Lindberg
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 226-4980
Fax: (906) 226-8371

RE: Trace ID: T171537

Dear Mr. Lindberg:

Enclosed are your analytical results associated with your project for MBLP CCR 60546383. The results of
this report relate only to the samples listed in the body of this report.

The results were obtained from Summit Environmental Technologies.

Thank you for working with Trace. If you have questions concerning this report, please contact me at
231.773.5998 or by email at jmink@trace-labs.com.

Sincerely,

ﬂﬁw&

Jon Mink
Senior Project Manager

Enclosures

NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T171537 TRACE_Farmed_Out FINAL 11 07 17 1505



In executing this Chain of Custody, the client acknowledges the terms as set forth at www.trace-labs.com/terms-of-agreement.

CHAIN-OF-CUSTODY RECORD Page. / of ]
Trace Analytical Laboratories, Inc. Phone 231.773.5998 Trace ID No.
2241 Black Creek Road Fax 888.979.4469 \\.\, oy et
Muskegon, M 49444-2673 www.frace-labs.com | [7L53 /
Report Results To: Bill To: Trace Use:
Company Name: /7% & CCrsg PO#: Logged By: lﬁ\\\
Report To: 2 A/ A, Contact Name: Checked By: \0“\ \
Mailing Address: A3 ¢p/e.<on 77 Billing Address (if different): Soil Volatiles n-%azma (circle if applicable).
City, State, Zip Code: 7 RRUETTE F7) #FSSI City, State, Zip Code: MeOH Low Level Lab
Office Phone: 5224 - “22& AR O\Tm__ ﬁ:o:m..%%h\mﬁ 254 ¢ JPhone Number: Sampling Time:
Email Address: \.u\n\_»n.“. \\Sﬁ\“m.\«m LRI, T Billing Email Address:
Turnaround Requirements: Matrix Key: Analysis Requested
4 standard ] 48 Hour" S=Soil/Solid W =Wipes Wy
[ 4 Day" O 24 Hour* W = Water LW = Liquid Waste W M 5 %
[ 3 Day* SL = Sludge A=Air X
* Requires Prior Approval Ol =0il D = Drinking Water w w m &
J b
RNEN
Project Name: MBLR CCR NVEST, LESHE333  |sampedny 24./DIL. N M N\ N E
22| 5 s Presenation M m 3 m
Trace | Date | Time Clont Samole b SEREE Q R d i
No. | Collected | Collected L = m g m =|_|slsizls d M M Remarks m
7 =gl [F°l813|212|2|5 & @ W &
[ |Ha)s | 1030 | M =7 MW A3 ] | | | XKL sel X
/)
J woS | paw =3 I K pd 4K
7
* /228 | p0 <3 ) sm XIXIX
S 255 | Mw ~& B XX
Vgl i -
E yS| M) =2 135 fr250 S0 | RC LN XA
4 — | DUP- 525575 73 1L VAX XX
71V 1960 e smemnie VR ]| IATRIK A %
m. %m_mmmma wm\\ \\ Received By Date Time Released By Received By Date Time
2 o A Tl B bgh> ozl  wd S o M7 aih? | e
m \ i i U/

Check this box if you would not like your samples analyzed if received outside of the conditions outlined in the Trace Sample Acceptance Policy at www.trace-labs.com/downloads.

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

Farmed_Out FINAL 11 07 17 1505

Report ID: T171537 TRACE



SAMPLE LOG IN CHECKLIST #i

Trace ID #: ! ’Mlﬂ. 93'7 Date: ¢’Z¢/7 Package Description: @OM Temperature: Qf/
Client Name: /) ﬁ@ﬂ] Time: 157 3 Logged in by:

Cooler Receipt

Cooler/samples delivered by: Trace courier |:i
Hand delivered :l Name of delivery person:

Commercial courier ups[ ] FED EE US Mail :]

Tracking Number: El;l::;;:?plicab%e,7og7433 7égg

COC Seals present and intact on cooler? lleot Applicable [Ino [Jves
Custody seals signed by Client? [__|No [Jves client custody seal # (if applicable):

Coolant and Temperature
Type of Coolant Used Cooler Temperature

Slurry w/ crushed, cubed, or chip ice? Correction Factors:  eDigital Stick Thermometer CF =z€°§ !9’\24,/7
Multiple bags of ice around samples? *|R Thermometer CF = -0.4° =7
Ice Packs/ Blue Ice : I:I Representative Sample Temperature: O °C (check one below)

No Coolant Present: I:I Temp Blank (Stick Thermometer)

Ice still present upon receipt (circle one): I:l Client Sample (IR Thermometer)
No N/A Melt Water: °C (Use Digital Stick Thermometer)
General
Yes No NA Comments
All bottles arrived unbroken with labels in good condition? I:I I:I

Each sample point is in a sealed plastic bag? E :I
Labels filled out completely? I:I | |

All bottle labels agree with Chain of Custody (coc)?{, [ [ |

Report ID:

Sufficient sample to run tests requested? | | Ij
pH checked and samples at correct pH? I:I |:| See Below*
Correct preservative added to samples? D [:l
Air bubbles absent from VOAs? [ 10l
COC filled out properly and signed by client? (1]
COG signed in by TRACE sample custodian? 1]
Woas project manager called and samples discussed? |Z| | |
Notes: *EMD pH Test Strips Used:
pH 0-2.5 pH 11.0-13.0
DLo'(: HC563733 £ Lot: HC547328
[other:
Lot: HC563733 verified 6/21/16 AY
Lot: HC574761 verified 04/03/17 JS
Form 70-A.21 TRACE Analytical Laboratories, Inc.

Effective 7/5/17

CERTIFICATE OF ANALYSIS

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

T171537 TRACE_Farmed_Out FINAL 11 07 17 1505



SAMPLE LOG IN CHECKLIST :@b?\

Trace ID #: TF7£537 Date: Q’Qg"//’ Package Desonptlon ( @_@’l z Teﬁtzazre ”0 6

Client Name: A/ﬁdlﬂ Time: (57 Logged in by:

Cooler Receipt
Cooler/samples delivered by: Trace courier |:|
Hand delivered |:] Name of delivery person:

Commercial courier [;,27] UPS[_]  FED E)/(@ Us Mail |

Tracking Number: [ INot Appllcable

Tracking #: 7 7 L/;g 76/ 4
COC Seals present and intact on cooler? Not Applicable |:|No [Ives
Custody seals signed by Client? No |:]Yes Client custady seal # (if applicable):

Coolant and Temperature
Type of Coolant Used ‘ Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? % Correction Factors: «Digital Stick Thermometer CF = -0.6°C

Multiple bags of ice around samples? *IR Thermometer CF =-0.4°C

Ice Packs/ Blue Ice : I:] Representative Sample Temperature: . °C (check one below)
No Coolant Present: I:I I: Temp Blank (Stick Thermometer)
Ice still present upon receipt (circle one): Client Sample (IR Thermometer)
(Y,ej No N/A Melt Water: k z@z & % °C (Use Digital Stick Thermometer)
General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition3] ? i | I | |

Each sample point is in a sealed plastic bag?:

COC filled out properly and signed by client?
COC signed in by TRACE sample custodian?
Was project manager called and samples discussed?

Notes: *EMD pH Test Strips Used:

pH 0-2.5 pH 11.0-13.0
Lot: HC563733 ) Lot: HC547328

[Oother:

Lot: HC563733 verified 6/21/16 AY
Lot: HC574781 verified 04/03/17 JS

Form 70-A.21 TRACGE Analytical Laboratories, Inc.
Effective 7/5/17

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

Report ID: T171537 TRACE_Farmed_Out FINAL 11 07 17 1505



Summit Environmental Technologies, Inc.
3310 Win K.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

October 24, 2017

Jon Mink

Trace Analytical Laboratories, Inc.
2241 Black Creek Road
Muskegon, M1 49444

TEL: (231) 773-5998

FAX: (231) 773-6537

RE: T171537
Dear Jon Mink: Order No.: 17100130

Summit Environmental Technologies, Inc. received 7 sample(s) on 10/3/2017 for the
anayses presented in the following report.

There were no problems with the analytical events associated with this report unless noted
in the Case Narrative.

Quality control datais within laboratory defined or method specified acceptance limits
except where noted.

If you have any questions regarding these tests results, please feel free to call the
laboratory.

Sincerely,

Holly Florea
Project Manager

3310 Win St.
Cuyahoga Falls, Ohio 44223

Arkansas 88-0735, California 07256CA, Colorado, Connecticut PH-0108, Delaware, Florida NELAC E87688, Georgia E87688, |daho OH00923, Illinois
200061, Indiana C-OH-13, Kansas E-10347, Kentucky (Underground Storage Tank) 3, Kentucky 90146, Louisiana 04061, Maryland 339, Minnesota
409711, New Hampshire 2996, New Jersey OHO006, New Y ork 11777, North Carolina 39705 and 631, North Dakota R-201, Oklahoma 9940, Oregon
OH200001, Rhode Island LA000317, South Carolina 92016001, Texas T104704466-11-5, Utah OH009232011-1, Virginia 00440 and 1581, Washington
C891
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Summit Environmental Technologies, Inc.

330Win S, Case Narrative

Cuyahoga Falls, Ohio 44223 WO#: 17100130
TEL: (330) 253-8211 FAX: (330) 253-4489 _
Website: http://www.settek.con Date: 10/24/2017

CLIENT: Trace Analytical Laboratories, Inc.
Proj ect: T171537

Thisreport in its entirety consists of the following documents: Cover Letter, Case Narrative, Analytica
Results, QC Summary Report, Applicable Accreditation Information, Chain-of-Custody, Cooler
Receipt Form, and other applicable forms as necessary. All documents contain the Summit
Environmental Technologies, Inc., Work Order Number assigned to this report.

Summit Environmental Technologies, Inc., holds the accreditations/certifications listed at the bottom of
the cover letter that may or may not pertain to this report. State Certificates and Scopes of Accreditation
are attached as applicable. Results provided in this report for any parameter not listed on the Scope of
Accreditation should be considered “not certified.”

The information contained in this analytical report is the sole property of Summit Environmental
Technologies, Inc. and that of the customer. It cannot be reproduced in any form without the consent of
Summit Environmental Technologies, Inc. or the customer for which this report was issued. The results
contained in this report are only representative of the samples received. Conditions can vary at different
times and at different sampling conditions. Summit Environmental Technologies, Inc. is not responsible
for use or interpretation of the dataincluded herein.

All results for Solid Samples are reported on an "as received” or "wet weight" basis unlessindicated as
"dry weight" using the "-dry" designation on the reporting units.

This report is believed to meet al of the requirements of the accrediting agency, where applicable. Any
comments or problems with the analytical events associated with this report are noted below.

Original
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Summit Environmental Technologies, Inc.

3310 Win .
Cuyahoga Falls, Ohio 44223

Workorder
Sample Summary

TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17100130
Website: http://www.settek.com 24-Oct-17

CLIENT: Trace Analytical Laboratories, Inc.
Project: T171537
Lab SamplelD Client Sample D Tag No Date Collected Date Received Matrix
17100130-001 T171537-01 9/28/2017 10:30:00 AM 10/3/2017 12:50:00 PM Aqueous
17100130-002 T171537-02 9/28/2017 11:25:00 AM 10/3/2017 12:50:00 PM Aqueous
17100130-003 T171537-03 9/28/2017 12:25:00 PM 10/3/2017 12:50:00 PM Aqueous
17100130-004 T171537-04 9/28/2017 1:38:00 PM 10/3/2017 12:50:00 PM Aqueous
17100130-005 T171537-05 9/28/2017 12:55:00 PM 10/3/2017 12:50:00 PM Aqueous
17100130-006 T171537-06 9/28/2017 10/3/2017 12:50:00 PM Aqueous
17100130-007 T171537-07 9/28/2017 2:00:00 PM 10/3/2017 12:50:00 PM Aqueous
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Summit Environmental Technologies, Inc.
3310 Win K.

Analytical Report

Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17100130
Website: ht:/Jww. settek.com Date Reported:  10/24/2017
CLIENT: Trace Analytical Laboratories, Inc. Collection Date: 9/28/2017 10:30:00 AM
Project: T171537
Lab ID: 17100130-001 Matrix: AQUEOUS

Client SampleID T171537-01

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.12 1 10/24/2017 10:26:00 A
Yield 1.00 1 10/24/2017 10:26:00 £
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/L +0.47 1 10/23/2017 3:46:00 PI
Yield 1.00 1 10/23/2017 3:46:00 PI
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Valueabove quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Vaueisbelow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.

Analytical Report

Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17100130
Website: ht:/Jww. settek.com Date Reported:  10/24/2017
CLIENT: Trace Analytical Laboratories, Inc. Collection Date: 9/28/2017 11:25:00 AM
Project: T171537
Lab ID: 17100130-002 Matrix: AQUEOUS

Client SampleID T171537-02

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.12 1 10/24/2017 10:26:00 A
Yield 1.00 1 10/24/2017 10:26:00 4
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 100 U pCi/L +0.32 1 10/23/2017 3:46:00 PI
Yield 1.00 1 10/23/2017 3:46:00 PI
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Valueabove quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Vaueisbelow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.

Analytical Report

Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17100130
Website: ht:/Jww. settek.com Date Reported:  10/24/2017
CLIENT: Trace Analytical Laboratories, Inc. Collection Date: 9/28/2017 12:25:00 PM
Project: T171537
Lab ID: 17100130-003 Matrix: AQUEOUS

Client SampleID T171537-03

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.14 1 10/24/2017 10:26:00 A
Yield 1.00 1 10/24/2017 10:26:00 4
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 100 U pCi/L +0.37 1 10/23/2017 3:47:00 PM
Yield 1.00 1 10/23/2017 3:47:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Valueabove quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Vaueisbelow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.

Analytical Report

Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17100130
Website: ht:/Jww. settek.com Date Reported:  10/24/2017
CLIENT: Trace Analytical Laboratories, Inc. Collection Date: 9/28/2017 1:38:00 PM
Project: T171537
Lab ID: 17100130-004 Matrix: AQUEOUS

Client SampleID T171537-04

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.15 1 10/24/2017 10:26:00 A
Yield 1.00 1 10/24/2017 10:26:00 £
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/L +0.44 1 10/23/2017 3:47:00 PM
Yield 1.00 1 10/23/2017 3:47:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Valueabove quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Vaueisbelow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.

Analytical Report

Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17100130
Website: ht:/Jww. settek.com Date Reported:  10/24/2017
CLIENT: Trace Analytical Laboratories, Inc. Collection Date: 9/28/2017 12:55:00 PM
Project: T171537
Lab ID: 17100130-005 Matrix: AQUEOUS

Client SampleID T171537-05

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.11 1 10/24/2017 10:26:00 A
Yield 1.00 1 10/24/2017 10:26:00 4
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 100 U pCi/L +0.43 1 10/23/2017 3:47:00 PM
Yield 1.00 1 10/23/2017 3:47:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Valueabove quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Vaueisbelow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.

Analytical Report

Cuyahoga Falls, Ohio 44223 (consolidated)
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17100130
Website: ht:/Jww. settek.com Date Reported:  10/24/2017
CLIENT: Trace Analytical Laboratories, Inc. Collection Date: 9/28/2017
Project: T171537
Lab ID: 17100130-006 Matrix: AQUEOUS

Client SampleID T171537-06

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.08 1 10/24/2017 10:23:00 A
Yield 1.00 1 10/24/2017 10:23:00 £
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 1.16 1.00 pCi/L +04 1 10/23/2017 3:44:00 PP
Yield 1.00 1 10/23/2017 3:44:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Valueabove quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Vaueisbelow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win K.
Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://mww.settek.com

Analytical Report

(consolidated)
WOH#: 17100130
Date Reported:  10/24/2017

CLIENT:
Project:
Lab ID:

Trace Analytical Laboratories, Inc.
T171537

17100130-007

Client SampleID T171537-07

Collection Date: 9/28/2017 2:00:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 1.00 pCi/L +0.12 1 10/24/2017 10:23:00 A
Yield 1.00 1 10/24/2017 10:23:00 4
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/L +0.34 1 10/23/2017 3:44:00 PP
Yield 1.00 1 10/23/2017 3:44:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Valueabove quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Vaueisbelow Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD isgreater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit
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Summit Environmental Technologies, Inc.
3310 Win .

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

WO#:

QC SUMMARY REPORT

17100130

24-Oct-17

Client: Trace Analytical Laboratories, Inc.
Project: T171537 BatchID: 29323
Sample ID Ics-29323 SampType: LCS TestCode: Radium-228_  Units: pCi/L Prep Date: 10/20/2017 RunNo: 76386
ClientID: LCSW Batch ID: 29323 TestNo: E904.0 E903-904 Analysis Date: 10/23/2017 SeqgNo: 1301295
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 3.57 1.00 5.000 0 71.4 70 130
Yield 0.720 0 0
Sample ID 17100130-002aMS  SampType: MS TestCode: Radium-228_  Units: pCi/L Prep Date: 10/20/2017 RunNo: 76386
Client ID:  T171537-02 Batch ID: 29323 TestNo: E904.0 E903-904 Analysis Date: 10/23/2017 SeqNo: 1301299
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 4.19 1.00 5.000 0 83.7 70 130
Yield 1.00 1.000 0
Sample ID MB-29323 SampType: MBLK TestCode: Radium-228_  Units: pCi/L Prep Date: 10/20/2017 RunNo: 76386
Client ID: PBW Batch ID: 29323 TestNo: E904.0 E903-904 Analysis Date: 10/23/2017 SegNo: 1301319
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 ND 1.00 0 0 U
Yield 1.00 0 0
Qualifiers: *  Value exceeds Maximum Contaminant Level. Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below gquantitation limits M Manual Integration used to determine Oricinal
MC Valueisbeow Minimum Compound Limit. ND Not Detected O RSD isgreater than RSDIlimit rgin
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits
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Summit Environmental Technologies, Inc.
3310 Win .

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

QC SUMMARY REPORT

WO#:

17100130

24-Oct-17

Client: Trace Analytical Laboratories, Inc.
Project: T171537 BatchID: 29323
Sample ID mb-29323 SampType: MBLK TestCode: Radium-226_  Units: pCi/L Prep Date: 10/20/2017 RunNo: 76391
Client ID: PBW Batch ID: 29323 TestNo: E903.0 E903-904 Analysis Date: 10/24/2017 SeqgNo: 1301383
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 ND 1.00 U
Yield 1.00
Sample ID lcs-29323 SampType: LCS TestCode: Radium-226_  Units: pCi/L Prep Date: 10/20/2017 RunNo: 76391
ClientID: LCSW Batch ID: 29323 TestNo: E903.0 E903-904 Analysis Date: 10/24/2017 SeqgNo: 1301384
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 5.21 1.00 5.000 0 104 70 130
Sample ID 17100130-002aMS  SampType: MS TestCode: Radium-226_  Units: pCi/L Prep Date: 10/20/2017 RunNo: 76391
Client ID:  T171537-02 Batch ID: 29323 TestNo: E903.0 E903-904 Analysis Date: 10/24/2017 SeqNo: 1301388
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 8.52 1.00 10.00 0 85.2 70 130
Qualifiers: *  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below gquantitation limits M Manual Integration used to determine Oricinal
MC Valueisbeow Minimum Compound Limit. ND Not Detected O RSD isgreater than RSDIlimit rgin
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits
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Summit Environmental Technologies, In Qual Ifl es and ACF OﬂymS

3310 Win ¢

Cuyahoga Falls, Ohio 442z WO#:

TEL: (330) 253-8211 FAX: (330) 253-44¢

Website: http://www.settek.co Date:

17100130
10/24/2017

These commonly used Qualifiers and Acronyms may or may not be present in this report.

Qualifiers

U The compound was anayzed for but was not detected.

J Thereported value is greater than the M ethod Detection Limit but less than the Reporting Limit.

H The hold time for sample preparation and/or analysis was exceeded.

D Theresult is reported from adilution.

E The result exceeded the linear range of the calibration or is estimated due to interference.

MC Theresult is below the Minimum Compound Limit.

* The result exceeds the Regulatory Limit or Maximum Contamination Limit.

m Manual integration was used to determine the area response.

d Manual integration in which peak was deleted

N Theresult is presumptive based on aMass Spectral library search assuming a 1:1 response.

P The second column confirmation exceeded 25% difference.

C The result has been confirmed by GC/MS.

X The result was not confirmed when GC/MS Analysis was performed.

B/MB+ The analyte was detected in the associated blank.

G The ICB or CCB contained reportable amounts of analyte.

QC-/+ TheCCV recovery failed low (-) or high (+).

R/QDR The RPD was outside of accepted recovery limits.

QL-/+ TheLCSor LCSD recovery faled low (-) or high (+).

QLR The LCS/LCSD RPD was outside of accepted recovery limits.

QM-/+ TheMSor MSD recovery failed low (-) or high (+).

QMR  TheMS/MSD RPD was outside of accepted recovery limits.

QV-/+ ThelCV recovery failed low (-) or high (+).

S The spike result was outside of accepted recovery limits.

4 Deviation; A deviation from the method was performed; Please refer to the Case Narrative for
additional information

Acronyms

ND Not Detected RL Reporting Limit

QC Quality Control MDL Method Detection Limit

MB Method Blank LOD Level of Detection

LCS Laboratory Control Sample LOQ Level of Quantitation

LCSD Laboratory Control Sample Duplicate PQL Practical Quantitation Limit

QCs Quality Control Sample CRQL Contract Required Quantitation Limit

DUP Duplicate PL Permit Limit

MS Matrix Spike RegL vl Regulatory Limit

MSD Matrix Spike Duplicate MCL Maximum Contamination Limit

RPD Relative Percent Different MinCL Minimum Compound Limit

ICV Initial Calibration Verification RA Reanalysis

ICB Initial Calibration Blank RE Reextraction

ccv Continuing Calibration Verification TIC Tentatively Identified Compound

CCB Continuing Calibration Blank RT Retention Time

RLC Reporting Limit Check CF Cadlibration Factor

DF Dilution Factor RF Response Factor

Thislist of Qualifiersand Acronymsreflects the most commonly utilized Qualifiersand Acronymsfor reporting.
Pleaserefer to the Analytical Notesin the Case Narrative for any Qualifiersor Acronymsthat do not appear in this
list or for additional information regarding the use of these Qualifierson reported data.

Original
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AECOM 414.944.6080 tel

A -COM 1555 N. RiverCenter Drive, Suite 214 414.944.6081 fax

Milwaukee, W1 53212

Data Validation Report

Project: Marquette Board of Light and Power (MBLP) Project
Laboratory: Trace Analytical Laboratories and Summit Environmental Technologies
Work Order: T17J162

Analyses/Method:  Metals (6010B/6020/7470A), General Chemistry (300.0/SM 2540C),
Radiological (903.0/904.0)

Validation Level: Level 2

Prepared by: Lisa Smith (CEAC)/AECOM Completed on: 1/2/2018

The groundwater samples listed below were collected by AECOM for the MBLP Combustible Coal
Residuals (CCR) Impoundment Groundwater Monitoring Project on October 5, 2017.

Sample ID QC Samples Sample Date/Time Laboratory ID

MW-1 MS/MSD; 5-Oct-17 T17J162-01
Lab Dup for TDS

MW-2 5-Oct-17 T17J162-02
MW-3 5-Oct-17 T17J162-03
MW-4 5-Oct-17 T17J162-04
MW-5 5-Oct-17 T17J162-05
Dup-100517 FD of MW-1 5-Oct-17 T17J162-06
Equipment Blank 5-Oct-17 T17J162-07

Data validation activities were conducted with reference to:

National Functional Guidelines for Inorganic Superfund Methods Data Review (January
2017);
Evaluation of Radiochemical Data Usability (United States Department of Energy (1997).

The National Data Validation Functional Guidelines were modified to accommodate the non-CLP
methodologies. In the absence of method-specific information, laboratory quality control (QC)
limits, was used as appropriate as the basis for validation actions.

REVIEW ELEMENTS

The data were evaluated based on the following parameters (where applicable to the method):

Data completeness (chain-of-custody (COC)/sample integrity)
Holding times and sample preservation

Laboratory blanks and equipment blanks

Matrix spike (MS) and/or matrix spike duplicate (MSD) results
Laboratory duplicates

NN NSNS



Resolution Consultants 2

v Laboratory control sample (LCS) results
v Field duplicate results
v Sample results and quantitation

The symbol (v') indicates that no validation qualifiers were applied based on this parameter. The
symbol ( X) indicates that a QC nonconformance resulted in the qualification of data. Any QC
nonconformance that resulted in the qualification of data is discussed below. In addition,
nonconformances or other issues that were noted during validation, but did not result in qualification
of data, may be discussed for informational purposes only.

SUMMARY

The data appear valid as reported and may be used for decision making purposes. Results were
acceptable without qualification. Detailed discussions of the quality control (QC) results are included
in the following report.

DETAILED REVIEW

Data Completeness

The data package was reviewed and found to meet acceptance criteria for completeness:

The COCs were reviewed for completeness of information relevant to the samples and
requested analyses, and for signatures indicating transfer of sample custody.

The laboratory sample login sheet(s) were reviewed for issues potentially affecting sample
integrity, including the condition of sample containers upon receipt at the laboratory.
Completeness of analyses was verified by comparing the reported results to the COC
requests.

No discrepancies were noted.

Holding Times/Sample Preservation

Sample preservation and preparation/analysis holding times were reviewed for conformance with
temperature and preservation requirements.

Samples were properly preserved and received within temperature requirements. Samples were
analyzed within holding times.

Laboratory Method Blanks

Laboratory method blanks are analyzed to assess contamination from laboratory procedures. Method
blanks were analyzed at the correct frequency. Analytes were not detected in the method blanks.

One equipment blank was associated with the groundwater samples collected. The equipment blank
was non-detect with the exception of TDS which was detected at a concentration of 18 mg/L.
Groundwater concentrations of TDS were greater than 5 times the equipment blank concentration,
and qualifications were not required.



Resolution Consultants

MS/MSD Results

Matrix spikes are analyzed to determine the effects of sample matrix on the measurement
methodology. Extra sample volume was collected for MS/MSD analysis, and MS/MSD results were
provided for sample MW-1 (MS only for radium 226 and 228). MS/MSD recoveries and RPDs were

within criteria, with the exceptions listed in the table below.

MS/MSD % | Recovery RPD
Analyte Recovery Limits RPD Limit Qualifications

MW-1:

Calcium 19/-17 75-125 2.32 20 Sample concentrations were greater
than 4 times the spike concentration
and results were acceptable without
qualification.

Antimony 141/114 75-125 21 20 The antimony result for sample MW-
1 was non-detect and was
acceptable without qualification.

4 RPD calculated using sample values as indicated in the analytical method (rather than recoveries, as reported by the

laboratory).

Laboratory Duplicates

TDS laboratory duplicate analysis was performed on sample MW-1. The RPD was within the
precision limit of 10% and was acceptable.

LCS Results

LCSs are analyzed to monitor the accuracy of the analytical method independent of matrix effects.
LCSs were analyzed at the correct frequency and were within the laboratory specified QC limits.

Field Duplicate Results

Sample Dup-100517 was collected as a field duplicate of sample MW-1. RPDs were within the

30% limit for groundwater samples, and were acceptable.

Field
Sample Duplicate
Analyte Units Result Result RPD RPD Limit

MW-1/Dup-100517:

Barium mg/l 0.13 0.14 7.4 30
Calcium mg/l 130 120 8.0 30
Chloride mg/l 280 270 3.6 30
Sulfate mg/l 21 21 0 30
Total Dissolved Solids mg/l 820 880 7.1 30

Sample Results and Quantitation

Results were reported down to the reporting limits.

Dilutions were required for due to high analyte concentration.

pH analysis was performed in the field to ensure that analyses were performed within the required

hold time.




November 13, 2017

Mr. Lance Lindberg
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 226-4980
Fax: (906) 226-8371

RE: Trace Project T17J162
Client Project MBLP CCR 60546383

Dear Mr. Lindberg:

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

All reports were examined through Trace's validation process to ensure that requirements for quality and
completeness were satisfied. All reported analytical results were obtained in accordance with the methods
referenced on the reports. Every practical effort was made to meet the reporting limit specifications for this
work, however, some results may have raised reporting limits to correct for percent solids.

For clients that require NELAC Accreditation, Trace certifies that these test results meet all requirements
of the NELAC Standard, except for those analytes with a "N" notation. These analytes have not been
evaluated by NELAC at Trace's discretion and will not be reported unless requested by client.

If you have questions concerning this report, please contact me at 231.773.5998 or by email at
jmink@trace-labs.com.

Sincerely,

ﬂww

Jon Mink
Senior Project Manager
Enclosures

NJDEP Accreditation No. MI008

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

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
Trace ID Sample ID Matrix Collected By Date Collected Date Received
T17J162-01 MW-1 Ground Water l/ncb 10/05/17 09:30 10/06/17 11:31
T17J162-02 MW-2 Ground Water l/ncb 10/05/17 11:30 10/06/17 11:31
T17J162-03 MW-3 Ground Water lI/ncb 10/05/17 12:15 10/06/17 11:31
T17J162-04 MW-4 Ground Water l/ncb 10/05/17 14:00 10/06/17 11:31
T17J162-05 MW-5 Ground Water l/ncb 10/05/17 14:40 10/06/17 11:31
T17J162-06 Dup-100517 Ground Water lI/ncb 10/05/17 10/06/17 11:31
T17J162-07 Equipment Blank Aqueous l/ncb 10/05/17 14:00 10/06/17 11:31
CERTIFICATE OF ANALYSIS
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AN EXPLANATION OF TERMS AND SYMBOLS WHICH MAY OCCUR IN THIS REPORT

DEFINITIONS
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
MS Matrix Spike
MSD Matrix Spike Duplicate
RPD Relative Percent Difference
DUP Matrix Duplicate
RDL Reporting Detection Limit
MCL Maximum Contamination Limit
TIC Tentatively Identified Compound
<,NDorU Indicates the compound was analyzed for but not detected
* Indicates a result that exceeds its associated MCL or Surrogate control limits
N Indicates that the compound has not been evaluated by NELAC
NA Indicates that the compound is not available.

NOTE: Samples for volatiles that have been extracted with a water miscible solvent were corrected for the
total volume of the solvent/water mixture.
Solid matrices Method Blanks are at 100% solids as such results are the same wet or dry.

DATA QUALIFIERS

Trace ID:  T072457-MSD1
Analysis: EPA 6010B

Note 223 : The MS and MSD recoveries and the RPD were out of control. Because
the background concentration of this analyte is greater than four times the spike
amount, no data require qualification.

Calcium

Analysis: EPA 6020

Note 201 : The MS recovery was out of control high, resulting in an out of control
RPD between the MS and the MSD. The result for this analyte, in the non-spiked
version of the sample, must be considered estimated.

Antimony

Trace ID: T17J162-01
Analysis: SM 4500-H+ B-11

pH Note Client: The analysis was performed on site at the time of sampling by the
client.

Trace ID:  T17J162-02
Analysis: SM 4500-H+ B-11

pH Note Client: The analysis was performed on site at the time of sampling by the
client.

Trace ID:  T17J162-03
Analysis: SM 4500-H+ B-11

pH Note Client: The analysis was performed on site at the time of sampling by the
client.

Trace ID:  T17J162-04
Analysis: SM 4500-H+ B-11
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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pH Note Client: The analysis was performed on site at the time of sampling by the

client.
Trace ID:  T17J162-05
Analysis: SM 4500-H+ B-11
pH Note Client: The analysis was performed on site at the time of sampling by the
client.

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

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
Trace ID: T17J162-01 Date Collected: 10/05/17 09:30 Matrix:  Ground Water
Sample ID: MW-1 Date Received: 10/06/17 11:31
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072526
Mercury <0.00020 mg/L 0.00020 1 10/11/17 nws 10/12/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T072457
Barium 0.13 mg/L 0.10 1 10/10/17 nws 10/13/17 dtm
Boron <0.30 mg/L 0.30 1 10/10/17 nws 10/13/17 dtm
Calcium 130 mg/L 5.0 10 10/10117 nws 10/13117 dtm
Lithium <0.010 mg/L 0.010 1 10/10/17 nws 10/13/17 dtm N
Analysis Method: EPA 6020
Batch: T072457
Antimony <0.0020 mg/L 0.0020 1 10/10/17 nws 10/13/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 10/10/17 nws 10/13/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 10/10/17 nws 10/13/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 10/10/17 nws 10/13/17 dtm
Chromium <0.010 mg/L 0.010 1 10/10/17 nws 10/13/17 dtm
Cobalt <0.020 mg/L 0.020 1 10/10/17 nws 10/13/17 dtm
Lead <0.0030 mg/L 0.0030 1 10/10/17 nws 10/13/17 dtm
Molybdenum <0.050 mg/L 0.050 1 10/10/17 nws 10/13/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 10/10/17 nws 10/13/17 dtm
Thallium <0.0020 mg/L 0.0020 1 10/10/17 nws 10/13/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T072469
Fluoride <0.10 mg/L 0.10 5 10/09/17 kes 10/09/17 kes
Chloride 280 mg/L 10 100 10/09/17 kcs 10/09/17 kcs
Sulfate as SO4 21 mg/L 1.0 5 10/09/17 kcs 10/09/17 kcs
Analysis Method: SM 2540 C-11
Batch: T072440
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
Trace ID: T17J162-01 Date Collected: 10/05/17 09:30 Matrix:  Ground Water
Sample ID: MW-1 Date Received: 10/06/17 11:31
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 820 mg/L 40 4 10/06/17 nm 10/09/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T072307
pH 7.55 pH Units 1 10/05/17 jm 10/05/17 jm Client, N
CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
Trace ID: T17J162-02 Date Collected: 10/05/17 11:30 Matrix:  Ground Water
Sample ID: MW-2 Date Received: 10/06/17 11:31
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072526
Mercury <0.00020 mg/L 0.00020 1 10/11/17 nws 10/12/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T072457
Barium <0.10 mg/L 0.10 1 10/10/17 nws 10/13/17 dtm
Boron <0.30 mg/L 0.30 1 10/10/17 nws 10/13/17 dtm
Calcium 61 mg/L 5.0 10 10/10117 nws 10/16/17 dtm
Lithium <0.010 mg/L 0.010 1 10/10/17 nws 10/13/17 dtm N
Analysis Method: EPA 6020
Batch: T072457
Antimony <0.0020 mg/L 0.0020 1 10/10/17 nws 10/13/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 10/10/17 nws 10/13/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 10/10/17 nws 10/13/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 10/10/17 nws 10/13/17 dtm
Chromium <0.010 mg/L 0.010 1 10/10/17 nws 10/13/17 dtm
Cobalt <0.020 mg/L 0.020 1 10/10/17 nws 10/13/17 dtm
Lead <0.0030 mg/L 0.0030 1 10/10/17 nws 10/13/17 dtm
Molybdenum <0.050 mg/L 0.050 1 10/10/17 nws 10/13/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 10/10/17 nws 10/13/17 dtm
Thallium <0.0020 mg/L 0.0020 1 10/10/17 nws 10/13/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T072469
Fluoride <0.10 mg/L 0.10 5 10/09/17 kes 10/09/17 kes
Chloride 65 mg/L 10 50 10/09/17 kes 10/09/17 kes
Sulfate as SO4 21 mg/L 1.0 5 10/09/17 kcs 10/09/17 kcs
Analysis Method: SM 2540 C-11
Batch: T072440
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
Trace ID: T17J162-02 Date Collected: 10/05/17 11:30 Matrix:  Ground Water
Sample ID: MW-2 Date Received: 10/06/17 11:31
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 310 mg/L 40 4 10/06/17 nm 10/09/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T072307
pH 7.99 pH Units 1 10/05/17 jm 10/05/17 jm Client, N
CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
Trace ID: T17J162-03 Date Collected: 10/05/17 12:15 Matrix:  Ground Water
Sample ID: MW-3 Date Received: 10/06/17 11:31
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072526
Mercury <0.00020 mg/L 0.00020 1 10/11/17 nws 10/12/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T072457
Barium <0.10 mg/L 0.10 1 10/10/17 nws 10/13/17 dtm
Boron <0.30 mg/L 0.30 1 10/10/17 nws 10/13/17 dtm
Calcium 69 mg/L 5.0 10 10/10117 nws 10/16/17 dtm
Lithium <0.010 mg/L 0.010 1 10/10/17 nws 10/13/17 dtm N
Analysis Method: EPA 6020
Batch: T072457
Antimony <0.0020 mg/L 0.0020 1 10/10/17 nws 10/13/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 10/10/17 nws 10/13/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 10/10/17 nws 10/13/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 10/10/17 nws 10/13/17 dtm
Chromium <0.010 mg/L 0.010 1 10/10/17 nws 10/13/17 dtm
Cobalt <0.020 mg/L 0.020 1 10/10/17 nws 10/13/17 dtm
Lead <0.0030 mg/L 0.0030 1 10/10/17 nws 10/13/17 dtm
Molybdenum <0.050 mg/L 0.050 1 10/10/17 nws 10/13/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 10/10/17 nws 10/13/17 dtm
Thallium <0.0020 mg/L 0.0020 1 10/10/17 nws 10/13/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T072469
Fluoride <0.10 mg/L 0.10 5 10/09/17 kes 10/09/17 kes
Chloride 87 mg/L 10 50 10/09/17 kcs 10/09/17 kcs
Sulfate as SO4 21 mg/L 1.0 5 10/09/17 kcs 10/09/17 kcs
Analysis Method: SM 2540 C-11
Batch: T072440
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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ANALYTICAL RESULTS

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
Trace ID: T17J162-03 Date Collected: 10/05/17 12:15 Matrix:  Ground Water
Sample ID: MW-3 Date Received: 10/06/17 11:31
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 350 mg/L 40 4 10/06/17 nm 10/09/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T072307
pH 8.10 pH Units 1 10/05/17 jm 10/05/17 jm Client, N
CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
Trace ID: T17J162-04 Date Collected: 10/05/17 14:00 Matrix:  Ground Water
Sample ID: MW-4 Date Received: 10/06/17 11:31
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072526
Mercury <0.00020 mg/L 0.00020 1 10/11/17 nws 10/12/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T072457
Barium 0.10 mg/L 0.10 1 10/10/17 nws 10/13/17 dtm
Boron <0.30 mg/L 0.30 1 10/10/17 nws 10/13/17 dtm
Calcium 120 mg/L 5.0 10 10/10117 nws 10/13117 dtm
Lithium 0.011 mg/L 0.010 1 10/10/17 nws 10/13/117 dtm N
Analysis Method: EPA 6020
Batch: T072457
Antimony <0.0020 mg/L 0.0020 1 10/10/17 nws 10/13/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 10/10/17 nws 10/13/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 10/10/17 nws 10/13/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 10/10/17 nws 10/13/17 dtm
Chromium <0.010 mg/L 0.010 1 10/10/17 nws 10/13/17 dtm
Cobalt <0.020 mg/L 0.020 1 10/10/17 nws 10/13/17 dtm
Lead <0.0030 mg/L 0.0030 1 10/10/17 nws 10/13/17 dtm
Molybdenum <0.050 mg/L 0.050 1 10/10/17 nws 10/13/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 10/10/17 nws 10/13/17 dtm
Thallium <0.0020 mg/L 0.0020 1 10/10/17 nws 10/13/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T072469
Fluoride <0.10 mg/L 0.10 5 10/09/17 kes 10/09/17 kes
Chloride 380 mg/L 25 250 10/09/17 kes 10/09/17 kes
Sulfate as SO4 43 mg/L 1.0 5 10/09/17 kcs 10/09/17 kcs

Analysis Method: SM 2540 C-11
Batch: T072440

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17J162 TRACE_QC FINAL 11 13 17 1045
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ANALYTICAL RESULTS

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
Trace ID: T17J162-04 Date Collected: 10/05/17 14:00 Matrix:  Ground Water
Sample ID: MW-4 Date Received: 10/06/17 11:31
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 1100 mg/L 40 4 10/06/17 nm 10/09/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T072307
pH 7.70 pH Units 1 10/05/17 jm 10/05/17 jm Client, N
CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
Trace ID: T17J162-05 Date Collected: 10/05/17 14:40 Matrix:  Ground Water
Sample ID: MW-5 Date Received: 10/06/17 11:31
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072526
Mercury <0.00020 mg/L 0.00020 1 10/11/17 nws 10/12/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T072457
Barium 0.12 mg/L 0.10 1 10/10/17 nws 10/13/17 dtm
Boron <0.30 mg/L 0.30 1 10/10/17 nws 10/13/17 dtm
Calcium 120 mg/L 5.0 10 10/10117 nws 10/13117 dtm
Lithium 0.013 mg/L 0.010 1 10/10/17 nws 10/13/117 dtm N
Analysis Method: EPA 6020
Batch: T072457
Antimony <0.0020 mg/L 0.0020 1 10/10/17 nws 10/13/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 10/10/17 nws 10/13/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 10/10/17 nws 10/13/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 10/10/17 nws 10/13/17 dtm
Chromium <0.010 mg/L 0.010 1 10/10/17 nws 10/13/17 dtm
Cobalt <0.020 mg/L 0.020 1 10/10/17 nws 10/13/17 dtm
Lead <0.0030 mg/L 0.0030 1 10/10/17 nws 10/13/17 dtm
Molybdenum <0.050 mg/L 0.050 1 10/10/17 nws 10/13/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 10/10/17 nws 10/13/17 dtm
Thallium <0.0020 mg/L 0.0020 1 10/10/17 nws 10/13/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T072469
Fluoride <0.10 mg/L 0.10 5 10/09/17 kes 10/09/17 kes
Chloride 190 mg/L 10 100 10/09/17 kcs 10/09/17 kcs
Sulfate as SO4 18 mg/L 1.0 5 10/09/17 kcs 10/09/17 kcs

Analysis Method: SM 2540 C-11
Batch: T072440

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17J162 TRACE_QC FINAL 11 13 17 1045
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ANALYTICAL RESULTS

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
Trace ID: T17J162-05 Date Collected: 10/05/17 14:40 Matrix:  Ground Water
Sample ID: MW-5 Date Received: 10/06/17 11:31
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
WET CHEMISTRY

Total Dissolved Solids 700 mg/L 40 4 10/06/17 nm 10/09/17 nm
Analysis Method: SM 4500-H+ B-11

Batch: T072307
pH 7.45 pH Units 1 10/05/17 jm 10/05/17 jm Client, N
CERTIFICATE OF ANALYSIS
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ANALYTICAL RESULTS

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
Trace ID: T17J162-06 Date Collected: 10/05/17 Matrix:  Ground Water
Sample ID: Dup-100517 Date Received: 10/06/17 11:31
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072526
Mercury <0.00020 mg/L 0.00020 1 10/11/17 nws 10/12/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T072457
Barium 0.14 mg/L 0.10 1 10/10/17 nws 10/13/17 dtm
Boron <0.30 mg/L 0.30 1 10/10/17 nws 10/13/17 dtm
Calcium 120 mg/L 5.0 10 10/10117 nws 10/13117 dtm
Lithium <0.010 mg/L 0.010 1 10/10/17 nws 10/13/17 dtm N
Analysis Method: EPA 6020
Batch: T072457
Antimony <0.0020 mg/L 0.0020 1 10/10/17 nws 10/13/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 10/10/17 nws 10/13/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 10/10/17 nws 10/13/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 10/10/17 nws 10/13/17 dtm
Chromium <0.010 mg/L 0.010 1 10/10/17 nws 10/13/17 dtm
Cobalt <0.020 mg/L 0.020 1 10/10/17 nws 10/13/17 dtm
Lead <0.0030 mg/L 0.0030 1 10/10/17 nws 10/13/17 dtm
Molybdenum <0.050 mg/L 0.050 1 10/10/17 nws 10/13/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 10/10/17 nws 10/13/17 dtm
Thallium <0.0020 mg/L 0.0020 1 10/10/17 nws 10/13/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T072469
Fluoride <0.10 mg/L 0.10 5 10/09/17 kes 10/09/17 kes
Chloride 270 mg/L 10 100 10/09/17 kcs 10/09/17 kcs
Sulfate as SO4 21 mg/L 1.0 5 10/09/17 kcs 10/09/17 kcs

Analysis Method: SM 2540 C-11
Batch: T072440

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17J162 TRACE_QC FINAL 11 13 17 1045
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ANALYTICAL RESULTS
Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383

Trace ID: T17J162-06 Date Collected: 10/05/17 Matrix:  Ground Water
Sample ID: Dup-100517 Date Received: 10/06/17 11:31
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids 880 mg/L 40 4 10/06/17 nm 10/09/17 nm

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

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
Trace ID: T17J162-07 Date Collected: 10/05/17 14:00 Matrix:  Aqueous
Sample ID: Equipment Blank Date Received: 10/06/17 11:31
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL
METALS, TOTAL
Analysis Method: EPA 7470A
Batch: T072526
Mercury <0.00020 mg/L 0.00020 1 10/11/17 nws 10/12/17 nws
METALS, TOTAL
Analysis Method: EPA 6010B
Batch: T072457
Barium <0.10 mg/L 0.10 1 10/10/17 nws 10/13/17 dtm
Boron <0.30 mg/L 0.30 1 10/10/17 nws 10/13/17 dtm
Calcium <1.0 mg/L 1.0 1 10/10/17 nws 10/13/17 dtm
Lithium <0.010 mg/L 0.010 1 10/10/17 nws 10/13/17 dtm N
Analysis Method: EPA 6020
Batch: T072457
Antimony <0.0020 mg/L 0.0020 1 10/10/17 nws 10/13/17 dtm
Arsenic <0.0050 mg/L 0.0050 1 10/10/17 nws 10/13/17 dtm
Beryllium <0.0010 mg/L 0.0010 1 10/10/17 nws 10/13/17 dtm
Cadmium <0.0010 mg/L 0.0010 1 10/10/17 nws 10/13/17 dtm
Chromium <0.010 mg/L 0.010 1 10/10/17 nws 10/13/17 dtm
Cobalt <0.020 mg/L 0.020 1 10/10/17 nws 10/13/17 dtm
Lead <0.0030 mg/L 0.0030 1 10/10/17 nws 10/13/17 dtm
Molybdenum <0.050 mg/L 0.050 1 10/10/17 nws 10/13/17 dtm N
Selenium <0.0050 mg/L 0.0050 1 10/10/17 nws 10/13/17 dtm
Thallium <0.0020 mg/L 0.0020 1 10/10/17 nws 10/13/17 dtm
WET CHEMISTRY
Analysis Method: EPA 300.0 Rev. 2.1
Batch: T072491
Fluoride <0.10 mg/L 0.10 5 10/10/17 nm 10/10/17 nm
Chloride <10 mg/L 10 5 10/10/17 nm 10/10/17 nm
Sulfate as SO4 <1.0 mg/L 1.0 5 10/10/17 nm 10/10/17 nm
Analysis Method: SM 2540 C-11
Batch: T072544
CERTIFICATE OF ANALYSIS
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Report ID: T17J162 TRACE_QC FINAL 11 13 17 1045 Page 17 of 27



ANALYTICAL RESULTS
Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383

Trace ID: T17J162-07 Date Collected: 10/05/17 14:00 Matrix:  Aqueous
Sample ID: Equipment Blank Date Received: 10/06/17 11:31
PARAMETERS RESULTS UNITS RDL DILUTION PREPARED BY ANALYZED BY NOTES MCL

WET CHEMISTRY

Total Dissolved Solids 18 mg/L 10 1 10/11/17 nm 10/12/17 nm

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17J162 TRACE_QC FINAL 11 13 17 1045 Page 18 of 27



QUALITY CONTROL RESULTS

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383

QC Batch: T072526
QC Batch Method: EPA 7470A Prep

Analysis Description: Mercury, Total, EPA 7470/7471
Analysis Method: EPA 7470A

METHOD BLANK: T072526-BLK1

Blank Reporting
Parameter Units Result Limit Notes
Mercury mg/L <0.00020 0.00020
LABORATORY CONTROL SAMPLE: T072526-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Mercury mg/L 0.00200 0.00204 102 77-122
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T072526-MSD1 Original: T17J162-01
Original Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result % Rec % Rec Limit RPD RPD Notes
Mercury mg/L 0 0.00200 0.00210 0.00199 105 100 76-123 5 20
Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
QC Batch: T072457 Analysis Description: Barium, Total
QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6010B
for Liquids
METHOD BLANK: T072457-BLK1
Blank Reporting
Parameter Units Result Limit Notes
Boron mg/L <0.30 0.30
Barium mg/L <0.10 0.10
Calcium mg/L <1.0 1.0
Lithium mg/L <0.010 0.010
LABORATORY CONTROL SAMPLE: T072457-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Boron mg/L 0.889 0.821 92 80-120
Barium mg/L 0.889 0.850 96 80-120
Calcium mg/L 8.89 8.59 97 80-120
Lithium mg/L 0.889 0.840 95 80-120

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

Report ID: T17J162 TRACE_QC FINAL 11 13 17 1045
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T072457-MSD1 Original: T17J162-01

Original Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result o% Rec % Rec Limit RPD RPD Notes
Boron mg/L 0.0635 0.889 0.911 0.894 95 93 75-125 2 20
Barium mg/L 0.132 0.889 0.976 0.958 95 93 75-125 2 20
Calcium mg/L 130 8.89 131 128 19 -17 75-125 2510 20 223
Lithium mg/L 0.00868  0.889 0.844 0.831 94 93 75-125 2 20
Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383

QC Batch: T072457 Analysis Description: Antimony, Total

QC Batch Method: EPA 3015 Microwave Assisted Digestions Analysis Method: EPA 6020

for Liquids
METHOD BLANK: T072457-BLK1
Parameter Units F?(Iairsjll(t Relf)i;rﬂng Notes
Arsenic mg/L <0.0050 0.0050
Beryllium mg/L <0.0010 0.0010
Cadmium mg/L <0.0010 0.0010
Cobalt mg/L <0.020 0.020
Chromium mg/L <0.010 0.010
Molybdenum mg/L <0.050 0.050
Lead mg/L <0.0030 0.0030
Antimony mg/L <0.0020 0.0020
Selenium mg/L <0.0050 0.0050
Thallium mg/L <0.0020 0.0020
LABORATORY CONTROL SAMPLE: T072457-BS1

Spike LCs LCS % Rec

Parameter Units Conc. Result % Rec Limit Notes
Arsenic mg/L 0.0556 0.0514 92 80-120
Beryllium mg/L 0.111 0.110 99 80-120
Cadmium mg/L 0.0278 0.0267 96 80-120
Cobalt mg/L 0.889 0.907 102 80-120
Chromium mg/L 0.0278 0.0288 104 80-120
Molybdenum mg/L 0.889 0.881 99 80-120
Lead mg/L 0.0556 0.0578 104 80-120
Antimony mg/L 0.0556 0.0586 106 80-120
Selenium mg/L 0.0556 0.0499 90 80-120
Thallium mg/L 0.0556 0.0569 102 80-120

Report ID: T17J162 TRACE_QC FINAL 11 13 17 1045

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T072457-MSD1 Original: T17J162-01

Original ~ Spike MS MSD MS MSD % Rec Max

Parameter Units Result Conc. Result  Result 9% Rec % Rec Limit RPD RPD Notes
Arsenic mg/L 0 0.0556 0.0569 0.0533 102 96 75-125 6 20

Beryllium mg/L 0.000211 0.111 0.105 0.105 94 94 75-125 0.02 20

Cadmium mg/L 0.000113  0.0278 0.0290 0.0270 104 97 75-125 7 20

Cobalt mg/L 0.00130 0.889 0.891 0.876 100 98 75-125 2 20

Chromium mg/L 0.00276  0.0278 0.0318 0.0324 104 107 75-125 2 20

Molybdenum mg/L 0.00439 0.889 0.950 0.928 106 104 75-125 2 20

Lead mg/L 0 0.0556 0.0572 0.0536 103 97 75-125 6 20

Antimony mg/L 0.000760 0.0556 0.0792 0.0642 141 114 75-125 21 20 201
Selenium mg/L 0 0.0556 0.0601 0.0539 108 97 75-125 11 20

Thallium mg/L 0 0.0556 0.0563 0.0551 101 99 75-125 2 20

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383

QC Batch: T071726 Analysis Description: Metals Digestion
QC Batch Method: EPA 200.2 Analysis Method: EPA 200.2

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383

QC Batch: T072469 Analysis Description: Sulfate
QC Batch Method: IC Prep W Analysis Method: EPA 300.0 Rev. 2.1

METHOD BLANK: T072469-BLK1

Blank Reporting

Parameter Units Result Limit Notes
Chloride mg/L <10 10
Fluoride mg/L <0.10 0.10
Sulfate as SO4 mg/L <1.0 1.0
LABORATORY CONTROL SAMPLE: T072469-BS1

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 <10 94 90-110
Fluoride mg/L 0.500 0.458 92 90-110
Sulfate as SO4 mg/L 2.50 2.41 96 90-110

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17J162 TRACE_QC FINAL 11 13 17 1045 Page 21 of 27



MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T072469-MSD1

Original:

T17J162-01

Original ~ Spike MS MSD MS % Rec Max
Parameter Units Result Conc. Result Result % Rec Limit RPD RPD Notes
Fluoride mg/L 4.00 4.03 413 101 80-120 2 20
Sulfate as SO4 mg/L 30.0 49.0 49.1 95 80-120 0.3 20
MATRIX SPIKE / MATRIX SPIKE DUPLICATE: T072469-MSD2 Original: T17J162-01
Original ~ Spike MS MSD MS % Rec Max
Parameter Units Result Conc. Result Result % Rec Limit RPD RPD Notes
Chloride mg/L 200 466 466 95 80-120 0.2 20
Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
QC Batch: T072491 Analysis Description: Fluoride
QC Batch Method: IC Prep W Analysis Method: EPA 300.0 Rev. 2.1
METHOD BLANK: T072491-BLK1
Blank Reporting
Parameter Units Result Limit Notes
Chloride mg/L <10 10
Fluoride mg/L <0.10 0.10
Sulfate as SO4 mg/L <1.0 1.0
LABORATORY CONTROL SAMPLE: T072491-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Chloride mg/L 1.00 <10 94 90-110
Fluoride mg/L 0.500 0.461 92 90-110
Sulfate as SO4 mg/L 2.50 2.41 96 90-110
Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
QC Batch: T072440 Analysis Description: Total Dissolved Solids
QC Batch Method: SM 2540 C-11 Analysis Method: SM 2540 C-11
METHOD BLANK: T072440-BLK1
Blank Reporting
Parameter Units Result Limit Notes
Total Dissolved Solids mg/L <10 10
LABORATORY CONTROL SAMPLE: T072440-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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LABORATORY CONTROL SAMPLE: T072440-BS1

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Total Dissolved Solids mg/L 515 507 98 80-120
SAMPLE DUPLICATE: T072440-DUP1 Original: T17J162-01
Original DUP Max
Parameter Units Result Result RPD Notes
Total Dissolved Solids mg/L 816 892 10
Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383
QC Batch: T072544 Analysis Description: Total Dissolved Solids
QC Batch Method: SM 2540 C-11 Analysis Method: SM 2540 C-11
METHOD BLANK: T072544-BLK1
Blank Reporting
Parameter Units Result Limit Notes
Total Dissolved Solids mg/L <10 10
LABORATORY CONTROL SAMPLE: T072544-BS1
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limit Notes
Total Dissolved Solids mg/L 527 556 106 80-120

Trace Project ID: T17J162
Client Project ID: MBLP CCR 60546383

QC Batch: T072307
QC Batch Method: *** DEFAULT PREP ***

Analysis Description: pH, SM 4500
Analysis Method: SM 4500-H+ B-11

Report ID: T17J162 TRACE_QC FINAL 11 13 17 1045

CERTIFICATE OF ANALYSIS
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CHAIN-OF-CUSTODY RECORD
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A LYTICAL LABORATORI £S. INC Muskegon, Ml 49444-2673 www.trace-labs.com 7
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~ e e 2 e il ot fika vonir samples analvzed if received outside of the conditions outlined in the Trace Sample Acceptance Policy at www.trace-labs.com/downloads.
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SAMPLE LOG IN CHECKLIST

Trace D #: ’l’("] ‘:rl o Date: IDIdI)"? Package Description: nglg,\ Temperature: — O, ?
Client Name: ACConN Time: 1:3) Logged in by:—J<
Cooler Receipt
Cooler/samples delivered by: Trace courier |:|

Hand delivered |:| Name of delivery person;

Commercial courier |:| UPSIII FED Ex[ﬁ US Mail :]

Tracking Number: I:INot Applicable
Tracking #: WL )28 TS
COC Seals present and intact on cooler? Not Applicable !:lNo |:|Yes

Custody seals signed by Client? I:INO |:]Yes Client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used Cooler Temperature

Slurry w/ crushed, cubed, or chip ice’?@ Correction Factors: *Digital Stick Thermometer CF = -0.2°C

Multiple bags of ice around samples? I:I ¢|R Thermometer CF = -0.5°C
Ice Packs/ Blue Ice : I:] Representative Sample Temperature: )\ °C (check one below)
No Coolant Present: |:| Temp Blank (Stick Thermometer)

lce still present upon receipt (circle one): I:' Client Sample (IR Thermometer)
’ @ No N/A Melt Water: i%l!g/ °C (Use Digital Stick Thermometer)
General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?
Each sample point is in a sealed plastic bag?
Labels filled out completely?
All bottle labels agree with Chain of Custody (COC)?
Sufficient sample to run tests requested?

[ ]

L IIOOOO0000
DOORO000000

pH checked and samples at correct pH? See Below*
Correct preservative added to samples?
Air bubbles absent from VOAs?
COC filled out properly and signed by client?
COC signed in by TRACE sample custodian?
Woas project manager called and samples discussed?
Notes: *EMD pH Test Strips Used:
wH 0-2.56 o pH 11.0-13.0
ot: HC573059 Lot: HC547328
[Jother:
Form 70-A.22 TRACE Analytical Laboratories, Inc.
Effective 10/2/17
CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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SAMPLE LOG IN CHECKLIST
Trace ID #: /H/."')-IT (:?’ Date: ](:.:l\ OI]"\ Package Description: l ﬂlQ/\ Temperature: = O, 2

Client Name: 6L\€C,9\M'\ Time: ] 6-2(, Logged in by:$—
Cooler Receipt
Cooler/samples delivered by: Trace courier D

Hand delivered |:| Name of delivery person:

Commercial courierlj UPSI:' FED EXZ| US Mail |:|

Tracking Number: |:I Not Applicable
Tracking #: ~/ 7o 5235 7’?\4:
COC Seals present and intact on cooler? Not Applicable [:lNo |_—_|Yes

Custedy seals signed by Client? :I No I:]Yes Client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? Correction Factors: *Digital Stick Thermometer CF = -0.2°C
Multiple bags of ice around samples? *IR Thermometer CF = -0.5°C
Ice Packs/ Blue Ice : |:| Representative Sample Temperature: a\3 °C (check one below)

No Coolant Present: |___| I:
Ice still pry nt upon receipt (circle one): Client Sample (IR Thermometer)
é!; No N/A Melt Water: K@ﬂg - °C (Use Digital Stick Thermometer)

Temp Blank (Stick Thermometer)

General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?
Each sample point is in a sealed plastic bag?
Labels filled out completely?
All bottle labels agree with Chain of Custody (COC)?
Sufficient sample to run tests requested?

]

[]

pH checked and samples at correct pH? See Below*

Correct preservative added to samples?

Air bubbles absent from VOAs?
COC filled out properly and signed by client?

COC signed in by TRACE sample custodian?

Was project manager called and samples discussed?

KUUOOOOOO00
HUOADOOO000

Notes: *EMD pH Test Strips Used:
H 0-2.5 — pH 11.0-13.0
ot: HC573059 Lot: HC547328
[Jother:
Form 70-A.22 TRACE Analytical Laborateries, Inc.

Effective 10/2/17
CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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November 13, 2017

Mr. Lance Lindberg
AECOM

1230 Wilson
Marquette, MI 49855

Phone: (906) 226-4980
Fax: (906) 226-8371

RE: Trace ID: T17J162

Dear Mr. Lindberg:

Enclosed are your analytical results associated with your project for MBLP CCR 60546383. The results of
this report relate only to the samples listed in the body of this report.

The results were obtained from Summit Environmental Technologies.

Thank you for working with Trace. If you have questions concerning this report, please contact me at
231.773.5998 or by email at jmink@trace-labs.com.

Sincerely,

ﬂﬁw&

Jon Mink
Senior Project Manager

Enclosures

NJDEP Accreditation No. MI008

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: T17J162 TRACE_Farmed_Out RECREATE 11 13 17 1045
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CHAIN-OF-CUSTODY RECORD

Trace Analytical Laboratories, Inc.
2241 Black Creek Road
Muskegon, Ml 49444-2673

Phone 231.773.5898
Fax 888.979.4469
www.trace-labs.com

/

Page _m of

Trace ID No.

Tx1¢

In executing this Chain of Custody, the client acknowledges the terms as set forth at www. trace-labs com/terms-of-agreement.

-labs.com/downloads.
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SAMPLE LOG IN CHECKLIST

Trace D #: ’l’("] ‘:rl o Date: IDIdI)"? Package Description: nglg,\ Temperature: — O, ?
Client Name: ATCoN Time: 1:3 Logged in by:—J<,
Cooler Receipt
Cooler/samples delivered by: Trace courier |:|

Hand delivered I:I Name of delivery person;

Commercial courier :' UPSIII FED Ex[ﬁ US Mail :]

Tracking Number: I:INot Applicable
Tracking #: 270y 2128 FESS
COC Seals present and intact on cooler? Not Applicable !:lNo |:|Yes

Custody seals signed by Client? [ |No  [___]Yes  Client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used Cooler Temperature

Slurry w/ crushed, cubed, or chip ice’?@ Correction Factors: *Digital Stick Thermometer CF = -0.2°C

Multiple bags of ice around samples? I:I ¢|R Thermometer CF = -0.56°C
Ice Packs/ Blue Ice : |:] Representative Sample Temperature: )\ °C (check one below)
No Coolant Present: |:| Temp Blank (Stick Thermometer)

lce still present upon receipt (circle one): I:' Client Sample (IR Thermometer)
’ @ No N/A Melt Water: i%ﬂg/ °C (Use Digital Stick Thermometer)
General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?
Each sample point is in a sealed plastic bag?
Labels filled out completely?
All bottle labels agree with Chain of Custody (COC)?
Sufficient sample to run tests requested?

[ ]

IIOOOO0000
IR NNEN

pH checked and samples at correct pH? See Below*
Correct preservative added to samples?
Air bubbles absent from VOAs?
COC filled out properly and signed by client?
COC signed in by TRACE sample custodian?
Woas project manager called and samples discussed?
Notes: *EMD pH Test Strips Used:
me 0-2.56 — pH 11.0-13.0
ot: HC573059 Lot: HC547328
[Jother:
Form 70-A.22 TRACE Analytical Laboratories, Inc.
Effective 10/2/17
CERTIFICATE OF ANALYSIS

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

Trace ID #: /H/."')-IT (:?’ Date: ](:.:l\ OI]"\ Package Description: l ﬂlQ/\ Temperature: = O, 2

Client Name: 6L\€C,0\N\ Time: ] 6-73 (& Logged in by:$ﬁ
Cooler Receipt
Cooler/samples delivered by: Trace courier [:|

Hand delivered I:l Name of delivery person:

Commercial courierlj UPS|:| FED EXIX| US Mail |:|

Tracking Number: |:I Not Applicable
Tracking #: ~/7eo2f 5225 7’?\6
COC Seals present and intact on cooler? Not Applicable [:lNo |_—_|Yes

Custedy seals signed by Client? :I No I:]Yes Client custody seal # (if applicable):

Coolant and Temperature

Type of Coolant Used Cooler Temperature
Slurry w/ crushed, cubed, or chip ice? Correction Factors: *Digital Stick Thermometer CF = -0.2°C
Multiple bags of ice around samples? *IR Thermometer CF = -0.5°C
Ice Packs/ Blue Ice : |:| Representative Sample Temperature: 2\3 °C (check one below)

No Coolant Present: |___|

Ice still pnpg;ft upon receipt (circle one): Client Sample (IR Thermometer)

Temp Blank (Stick Thermometer)

No N/A Melt Water: ng - °C (Use Digital Stick Thermometer)

General
Yes No NA Comments

All bottles arrived unbroken with labels in good condition?
Each sample point is in a sealed plastic bag?
Labels filled out completely?
All bottle labels agree with Chain of Custody (COC)?
Sufficient sample to run tests requested?

]

[]

KIUOOOO0O00
HNUOAOOOO000

pH checked and samples at correct pH? See Below*
Correct preservative added to samples?
Air bubbles absent from VOAs?
COC filled out properly and signed by client?
COC signed in by TRACE sample custodian?
Was project manager called and samples discussed?
Notes: *EMD pH Test Strips Used:
H 0-2.5 — pH 11.0-13.0
ot: HC573059 Lot: HC547328
[Jother:
Form 70-A.22 TRACE Analytical Laboratories, Inc.
Effective 10/2/17
CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

November 10, 2017

Jon Mink

Trace Analytical Laboratories, Inc.
2241 Black Creek Road
Muskegon, Ml 49444

TEL: (231) 773-5998

FAX: (231) 773-6537

RE: T17J162
Dear Jon Mink: Order No.: 17100766

Summit Environmental Technologies, Inc. received 7 sample(s) on 10/12/2017 for the
analyses presented in the following report.

There were no problems with the analytical events associated with this report unless noted
in the Case Narrative.

Quality control data is within laboratory defined or method specified acceptance limits
except where noted.

If you have any questions regarding these tests results, please feel free to call the
laboratory.

Sincerely,

Holly Florea
Project Manager

3310 Win St.
Cuyahoga Falls, Ohio 44223

Arkansas 88-0735, California 07256CA, Colorado, Connecticut PH-0108, Delaware, Florida NELAC E87688, Georgia E87688, Idaho OH00923, Illinois
200061, Indiana C-OH-13, Kansas E-10347, Kentucky (Underground Storage Tank) 3, Kentucky 90146, Louisiana 04061, Maryland 339, Minnesota
409711, New Hampshire 2996, New Jersey OH006, New York 11777, North Carolina 39705 and 631, North Dakota R-201, Oklahoma 9940, Oregon
OH200001, Rhode Island LA000317, South Carolina 92016001, Texas T104704466-11-5, Utah OH009232011-1, Virginia 00440 and 1581, Washington
C891
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Summit Environmental Technologies, Inc.

3310 Win St Case Narrative

Cuyahoga Falls, Ohio 44223 WO#: 17100766
TEL: (330) 253-8211 FAX: (330) 253-4489 ]
Website: http://www.settek.com Date: 11/10/2017

CLIENT: Trace Analytical Laboratories, Inc.
Project: T17J162

This report in its entirety consists of the following documents: Cover Letter, Case Narrative, Analytical
Results, QC Summary Report, Applicable Accreditation Information, Chain-of-Custody, Cooler
Receipt Form, and other applicable forms as necessary. All documents contain the Summit
Environmental Technologies, Inc., Work Order Number assigned to this report.

Summit Environmental Technologies, Inc., holds the accreditations/certifications listed at the bottom of
the cover letter that may or may not pertain to this report. State Certificates and Scopes of Accreditation
are attached as applicable. Results provided in this report for any parameter not listed on the Scope of
Accreditation should be considered “not certified.”

The information contained in this analytical report is the sole property of Summit Environmental
Technologies, Inc. and that of the customer. It cannot be reproduced in any form without the consent of
Summit Environmental Technologies, Inc. or the customer for which this report was issued. The results
contained in this report are only representative of the samples received. Conditions can vary at different
times and at different sampling conditions. Summit Environmental Technologies, Inc. is not responsible
for use or interpretation of the data included herein.

All results for Solid Samples are reported on an "as received" or "wet weight" basis unless indicated as
"dry weight" using the "-dry" designation on the reporting units.

This report is believed to meet all of the requirements of the accrediting agency, where applicable. Any
comments or problems with the analytical events associated with this report are noted below.

Original
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Summit Environmental Technologies, Inc.

3310 Win St.
Cuyahoga Falls, Ohio 44223

Workorder
Sample Summary

TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17100766
Website: http://www.settek.com 10-Nov-17

CLIENT: Trace Analytical Laboratories, Inc.
Project: T17J162
Lab SamplelD Client Sample ID Tag No Date Collected Date Received Matrix
17100766-001 T17J162-01 10/5/2017 9:30:00 AM 10/12/2017 10:10:00 AM Aqueous
17100766-002 T17J162-02 10/5/2017 11:30:00 AM 10/12/2017 10:10:00 AM Aqueous
17100766-003 T17J162-03 10/5/2017 12:15:00 PM 10/12/2017 10:10:00 AM Aqueous
17100766-004 T17J162-04 10/5/2017 2:00:00 PM 10/12/2017 10:10:00 AM Aqueous
17100766-005 T17J162-05 10/5/2017 2:40:00 PM 10/12/2017 10:10:00 AM Aqueous
17100766-006 T17J162-06 10/5/2017 10/12/2017 10:10:00 AM Aqueous
17100766-007 T17J162-07 10/5/2017 2:00:00 PM 10/12/2017 10:10:00 AM Aqueous
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

Analytical Report
(consolidated)
WO#: 17100766

Date Reported:  11/10/2017

CLIENT:
Project: T17J162
Lab ID: 17100766-001

Client Sample ID T17J162-01

Trace Analytical Laboratories, Inc.

Collection Date: 10/5/2017 9:30:00 AM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.11 1 11/2/2017 4:25:00 PM
Yield 1.00 1 11/2/2017 4:25:00 PM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/L +0.68 1 11/1/2017 3:44:00 PM
Yield 0.950 1 11/1/2017 3:44:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Value is below Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD is greater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit Page 4 of 14
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

Analytical Report
(consolidated)
WO#: 17100766

Date Reported:  11/10/2017

CLIENT:
Project: T17J162
Lab ID: 17100766-002

Client Sample ID T17J162-02

Trace Analytical Laboratories, Inc.

Collection Date: 10/5/2017 11:30:00 AM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.15 1 11/2/2017 4:28:00 PM
Yield 1.00 1 11/2/2017 4:28:00 PM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/L +0.64 1 11/8/2017 3:39:00 PM
Yield 1.00 1 11/8/2017 3:39:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Value is below Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD is greater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit Page 5 of 14
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

Analytical Report
(consolidated)
WO#: 17100766

Date Reported:  11/10/2017

CLIENT:
Project: T17J162
Lab ID: 17100766-003

Client Sample ID T17J162-03

Trace Analytical Laboratories, Inc.

Collection Date: 10/5/2017 12:15:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.18 1 11/2/2017 4:28:00 PM
Yield 1.00 1 11/2/2017 4:28:00 PM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/L +0.63 1 11/1/2017 3:42:00 PM
Yield 1.00 1 11/1/2017 3:42:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Value is below Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD is greater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit Page 6 of 14


http://www.settek.com

Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

Analytical Report
(consolidated)
WO#: 17100766

Date Reported:  11/10/2017

CLIENT:
Project: T17J162
Lab ID: 17100766-004

Client Sample ID T17J162-04

Trace Analytical Laboratories, Inc.

Collection Date: 10/5/2017 2:00:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.15 1 11/2/2017 4:28:00 PM
Yield 1.00 1 11/2/2017 4:28:00 PM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 100 U pCi/L +0.56 1 11/1/2017 3:42:00 PM
Yield 1.00 1 11/1/2017 3:42:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Value is below Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD is greater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit Page 7 of 14
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

Analytical Report
(consolidated)
WO#: 17100766

Date Reported:  11/10/2017

CLIENT:
Project: T17J162
Lab ID: 17100766-005

Client Sample ID T17J162-05

Trace Analytical Laboratories, Inc.

Collection Date: 10/5/2017 2:40:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.17 1 11/2/2017 4:28:00 PM
Yield 1.00 1 11/2/2017 4:28:00 PM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 100 U pCi/L +0.77 1 11/1/2017 3:43:00 PM
Yield 1.00 1 11/1/2017 3:43:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Value is below Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD is greater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit Page 8 of 14
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

Analytical Report

(consolidated)
WO#: 17100766

Date Reported:  11/10/2017

CLIENT:
Project: T17J162
Lab ID: 17100766-006

Client Sample ID T17J162-06

Trace Analytical Laboratories, Inc.

Collection Date: 10/5/2017

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.23 1 11/2/2017 4:28:00 PM
Yield 1.00 1 11/2/2017 4:28:00 PM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 1.00 pCi/L +0.74 1 11/1/2017 3:43:00 PM
Yield 1.00 1 11/1/2017 3:43:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Value is below Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD is greater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit Page 9 of 14
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489
Website: http://www.settek.com

Analytical Report
(consolidated)
WO#: 17100766

Date Reported:  11/10/2017

CLIENT:
Project: T17J162
Lab ID: 17100766-007

Client Sample ID T17J162-07

Trace Analytical Laboratories, Inc.

Collection Date: 10/5/2017 2:00:00 PM

Matrix: AQUEOUS

Analyses Result PQL Qual Units Uncertainty = DF Date Analyzed
RADIUM-226 (EPA 903.0) E903.0 E903-904 Analyst: BRD
Radium-226 ND 100 U pCi/L +0.2 1 11/2/2017 4:27:00 PM
Yield 1.00 1 11/2/2017 4:27:00 PM
RADIUM-228 (EPA 904.0) E904.0 E903-904 Analyst: BRD
Radium-228 ND 100 U pCi/L +1.04 1 11/1/2017 3:43:00 PM
Yield 1.00 1 11/1/2017 3:43:00 PM
Qualifiers: *  Value exceeds Maximum Contaminant Level. E  Value above quantitation range
H  Holding times for preparation or analysis exceeded M Manual Integration used to determine area response
MC Value is below Minimum Compound Limit. N  Tentatively identified compounds
ND Not Detected O RSD is greater than RSDIimit
P Second column confirmation exceeds PL  Permit Limit Page 10 of 14
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489

QC SUMMARY REPORT

WO#: 17100766

Website: http://www.settek.com 10-Nov-17
Client: Trace Analytical Laboratories, Inc.
Project: T17J162 BatchlID: 29465
Sample ID Ics-29465 SampType: LCS TestCode: Radium-228_  Units: pCi/L Prep Date: 10/27/2017 RunNo: 76915
ClientID: LCSW Batch ID: 29465 TestNo: E904.0 E903-904 Analysis Date: 11/1/2017 SeqNo: 1314132
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 3.63 1.00 5.000 0 72.7 70 130
Yield 0.790 0 0
Sample ID Icsd-29465 SampType: LCSD TestCode: Radium-228_  Units: pCi/L Prep Date: 10/27/2017 RunNo: 76915
Client ID: LCSS02 Batch ID: 29465 TestNo: E904.0 E903-904 Analysis Date: 11/1/2017 SeqNo: 1314133
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 4.15 1.00 5.000 0 82.9 70 130 3.633 13.2 20
Yield 0.700 0 0 0.7900 12.1
Sample ID 17100766-001aMS  SampType: MS TestCode: Radium-228_  Units: pCi/L Prep Date: 10/27/2017 RunNo: 76915
Client ID: T17J162-01 Batch ID: 29465 TestNo: E904.0 E903-904 Analysis Date: 11/1/2017 SeqNo: 1314136
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 4.97 1.00 5.000 0.8501 82.4 70 130
Yield 1.00 0.9500 0
Qualifiers: *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits M Manual Integration used to determine Oridinal
MC Value is below Minimum Compound Limit. ND Not Detected O RSD is greater than RSDIimit rigina
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits Page 11 of 14
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Summit Environmental Technologies, Inc.

ologis I QC SUMMARY REPORT
Cuyahoga Falls, Ohio 44223 .
TEL: (330) 253-8211 FAX: (330) 253-4489 WO#: 17100766
Website: http://www.settek.com 10-Nov-17
Client: Trace Analytical Laboratories, Inc.
Project: T17J162 BatchlID: 29465
Sample ID MB-29465 SampType: MBLK TestCode: Radium-228_  Units: pCi/L Prep Date: 10/27/2017 RunNo: 76915
Client ID: PBW Batch ID: 29465 TestNo: E904.0 E903-904 Analysis Date: 11/1/2017 SeqNo: 1314144
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-228 ND 1.00 0 0 U
Yield 1.00 0 0
Quialifiers: *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits M Manual Integration used to determine Oridinal
MC Value is below Minimum Compound Limit. ND Not Detected O RSD is greater than RSDIimit rigina
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits Page 12 of 14
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Summit Environmental Technologies, Inc.
3310 Win St.

Cuyahoga Falls, Ohio 44223

TEL: (330) 253-8211 FAX: (330) 253-4489

QC SUMMARY REPORT

WO#: 17100766

Website: http://www.settek.com 10-Nov-17
Client: Trace Analytical Laboratories, Inc.
Project: T17J162 BatchlID: 29465
Sample ID mb-29465 SampType: MBLK TestCode: Radium-226_  Units: pCi/L Prep Date: 10/27/2017 RunNo: 76922
Client ID: PBW Batch ID: 29465 TestNo: E903.0 E903-904 Analysis Date: 11/2/2017 SeqNo: 1314246
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 ND 1.00 U
Yield 1.00
Sample ID LCS-29465 SampType: LCS TestCode: Radium-226_  Units: pCi/L Prep Date: 10/27/2017 RunNo: 76922
ClientID: LCSW Batch ID: 29465 TestNo: E903.0 E903-904 Analysis Date: 11/2/2017 SeqNo: 1314248
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 4.67 1.00 5.000 0 93.4 70 130
Sample ID 17100766-001aMS  SampType: MS TestCode: Radium-226_  Units: pCi/L Prep Date: 10/27/2017 RunNo: 76922
Client ID: T17J162-01 Batch ID: 29465 TestNo: E903.0 E903-904 Analysis Date: 11/2/2017 SeqNo: 1314251
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Radium-226 4.47 1.00 5.000 0 89.4 70 130
Quialifiers: *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits M Manual Integration used to determine Oridinal
MC Value is below Minimum Compound Limit. ND Not Detected O RSD is greater than RSDIimit rigina
P Second column confirmation exceeds PL  Permit Limit R RPD outside accepted recovery limits Page 13 of 14
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Summit Environmental Technologies, In Qualifiers and ACFOﬂymS
3310 Win ¢

Cuyahoga Falls, Ohio 4422 WO#: 17100766
TEL: (330) 253-8211 FAX: (330) 253-44¢
Date: 11/10/2017

Website: http://www.settek.co

These commonly used Qualifiers and Acronyms may or may not be present in this report.

Qualifiers

U The compound was analyzed for but was not detected.

J The reported value is greater than the Method Detection Limit but less than the Reporting Limit.

H The hold time for sample preparation and/or analysis was exceeded.

D The result is reported from a dilution.

E The result exceeded the linear range of the calibration or is estimated due to interference.

MC The result is below the Minimum Compound Limit.

* The result exceeds the Regulatory Limit or Maximum Contamination Limit.

m Manual integration was used to determine the area response.

d Manual integration in which peak was deleted

N The result is presumptive based on a Mass Spectral library search assuming a 1:1 response.

P The second column confirmation exceeded 25% difference.

C The result has been confirmed by GC/MS.

X The result was not confirmed when GC/MS Analysis was performed.

B/MB+ The analyte was detected in the associated blank.

G The ICB or CCB contained reportable amounts of analyte.

QC-/+  The CCV recovery failed low (-) or high (+).

R/QDR The RPD was outside of accepted recovery limits.

QL-/+  The LCS or LCSD recovery failed low (-) or high (+).

QLR The LCS/LCSD RPD was outside of accepted recovery limits.

QM-/+  The MS or MSD recovery failed low (-) or high (+).

QMR  The MS/MSD RPD was outside of accepted recovery limits.

QV-/+  The ICV recovery failed low (-) or high (+).

S The spike result was outside of accepted recovery limits.

Zz Deviation; A deviation from the method was performed; Please refer to the Case Narrative for
additional information

Acronyms

ND Not Detected RL Reporting Limit

QC Quality Control MDL Method Detection Limit

MB Method Blank LOD Level of Detection

LCS Laboratory Control Sample LOQ Level of Quantitation

LCSD Laboratory Control Sample Duplicate PQL Practical Quantitation Limit

QCS Quality Control Sample CRQL Contract Required Quantitation Limit

DUP Duplicate PL Permit Limit

MS Matrix Spike RegLvl Regulatory Limit

MSD Matrix Spike Duplicate MCL Maximum Contamination Limit

RPD Relative Percent Different MinCL  Minimum Compound Limit

ICV Initial Calibration Verification RA Reanalysis

ICB Initial Calibration Blank RE Reextraction

ccv Continuing Calibration Verification TIC Tentatively Identified Compound

CCB Continuing Calibration Blank RT Retention Time

RLC Reporting Limit Check CF Calibration Factor

DF Dilution Factor RF Response Factor

This list of Qualifiers and Acronyms reflects the most commonly utilized Qualifiers and Acronyms for reporting.
Please refer to the Analytical Notes in the Case Narrative for any Qualifiers or Acronyms that do not appear in this
list or for additional information regarding the use of these Qualifiers on reported data.

Original
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Appendix C
Statistical Analysis



AECOM

2985 South Ridge Road, Suite B
Green Bay

W1 54304

USA

aecom.com

Project name:
Marquette Board of Light and Power

Project ref:
To: 60546383.1.2.B
Lance Lindberg

From:

R. Henning
CC:
Shaun Becker Date:

January 9, 2018

Memorandum

Subject: Groundwater Statistics

Statistical analyses were completed on background and downgradient groundwater data collected from the Marquette Board
of Light and Power (MBLP) Shiras Steam Plant. This data was collected as part of meeting the requirements of US EPA
CCR Rule. The statistical analysis process included the following:

Review site specific information
Select upgradient (or background) wells and downgradient wells
Create a statistical database for the background data
Compute detection frequencies in upgradient and downgradient wells
Compute tests of normality and lognormality
Based on detection frequency and tests of statistical distribution (normal or lognormal) compute prediction limits
o0 For detection frequency = 50%, and data Normal in distribution, compute a Normal prediction limit
o For detection frequency = 50%, and data Lognormal in distribution, compute a Lognormal prediction limit
o For detection frequency = 50%, and data neither Normal or Lognormal in distribution, compute a
nonparametric prediction limit
o0 For detection frequency >0% and < 50%, compute a honparametric prediction limit
o For detection frequency equal to zero (=0%), compute lab specific prediction limit equal to quantitation limit
(=Qu)
Compute false positive and false negative rates for entire monitoring program based on observed conditions
o If the false positive rate is greater than 5% (> 5%), increase the number of background samples or change
verification resampling plan (i.e., Pass 1 of 3 resamples versus Pass 1 of 2)
Compare upgradient versus downgradient wells using the background data
o0 Note any wells which exceed the prediction limits
§ Note an initial statistically significant increase (SSI) if downgradient is greater than background
o For downgradient wells which exceed prediction limit, resample well
§ If the resample does not exceed the prediction limit, resume detection monitoring
§ If the resample exceeds the prediction limit, conduct an alternate source demonstration (ASD)

The methodology is consistent with EPA regulation 40 CFR 264.97(h), 40 CFR 257.93 (§257.93(d), §257.93(e), §257.93(f)
and 8257.93(g)), EPA (2009) and ASTM D6312-17 guidance. Statistical analyses were completed using DUMPStat, a

statistical analysis program which meets these requirements.

Site data was reviewed in order to determine upgradient and downgradient monitoring wells. Wells MW-4 and MW-5 have
been identified as upgradient background wells based on groundwater data collected from these wells. Wells MW-1, MW-2

1/3



Memorandum
Marquette Board of Light and Power

and MW-3 have been identified as downgradient wells. Groundwater data was collected at eight sampling events over the
time period from July 2017 through October 2017.

All monitoring wells were sampled for Appendix Ill and Appendix IV parameters. Detection frequencies for each well and
each parameter were tabulated. Table 1 presents a summary of detection frequencies for Appendix Ill parameters for all
monitoring wells sample results. Table 2 presents a summary of detection frequencies for Appendix IV parameters for all
monitoring wells sample results.

Monitoring results were loaded into DUMPStat, a database and a statistical analysis program. DUMPStat was setup to
perform the following:

Check the data for outliers using Dixon’s test

Test the data for normality (normal and lognormal distribution) using Shapiro-Wilk test

Based on results of normality test, compute either a normal, lognormal or nonparametric prediction limit

All DUMPStat output is presented in Attachment A. Table 3 presents the results of Shapiro-Wilk test of normality for the
background data for the Appendix Ill parameters. Based on the analysis, normal prediction limits were computed for Total
Calcium and Chloride and nonparametric prediction limits were computed for Total Boron, Fluoride, Field pH, Sulfate and
Total Dissolved Solids. Table 4 presents summary statistics and prediction limits based on background data from wells MW-4
and MW-5.

All downgradient data for parameter-well combinations were compared to the prediction limits. Table 5 presents the
historical downgradient data for parameter-well combinations which failed the current statistical comparisons for Appendix IlI
parameters.

The historical monitoring results indicate a prediction limit exceedance for Boron in well MW-1. This was the only detection of
boron in eight sample events. The sampling event after this was a nondetect and invalidates the initial exceedance. Wells
MW-1 and MW-3 historical monitoring results indicate a prediction limit exceedance for field pH. The field pH results are
statistically significantly different (SSI) than upgradient background field pH. There are no trends in field pH for these wells.
The sample results may indicate a natural variation in groundwater.

Time series plots of the Appendix IIl parameters were created for all monitoring wells (Attachment A). A significant increasing
trend is noted for upgradient background monitoring well MW-4 for chloride. A significant decreasing trend is noted for
downgradient monitoring well MW-3 for sulfate. .

Groundwater results for Appendix IV parameters are presented in Attachment A. In general, most of the Appendix IV results
were nondetect. One exception is for Total Lead. MW-1 had an initial Total Lead result of 17 pug/L which exceeds the EPA
GWPS of 15 pg/L. After the initial sampling event, all Total Lead results in MW-1 were nondetect. MW-2 had a Total Lead
result of 240 pg/L for third sampling event which exceeds the EPA GWPS of 15 pg/L. Prior to and after the sampling event,
all Total Lead results in MW-2 were nondetect.

SUMMARY

Statistical analyses were completed following EPA CCR rule and EPA (2009) and ASTM D6312-17 groundwater statistics
guidance. DUMPStat, a statistical analysis program which meets these requirements, was used to analyze background and
downgradient groundwater results. Parametric and nonparametric prediction limits were selected in comparing downgradient
groundwater concentrations to upgradient background. Of the Appendix Ill parameters, only field pH in monitoring wells MW-
2 and MW-3 were found to have a statistically significant increase (SSI) above background field pH. Field pH does not
display statistically significant increasing trends in MW-2 and MW-3; the difference between background field pH and
downgradient may be naturally occurring.

Few statistically significant trends were noted in the background data collected. A statistically significant increasing trend is
noted for upgradient background monitoring well MW-4 for chloride. A statistically significant decreasing trend is noted for
downgradient monitoring well MW-3 for sulfate.
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Memorandum
Marquette Board of Light and Power

In general, most of the Appendix IV results were nondetect. Two wells, MW-1 and MW-2 had detected lead concentrations
above EPA GWPS of 15 pg/L in sample results. The detections were isolated with no confirmation of these detections.

Recommendations
Implement semi-annual monitoring using background prediction limits for Appendix Il parameters as comparison

Implement Pass 1 of 2 resampling for all SSis in order to validate or invalidate an SSI

Analyze and update background every two years, with calendar year 2020 as first year when background can be
updated

REFERENCES

U.S. Environmental Protection Agency (US EPA), 2009. Statistical Analysis of Groundwater Monitoring Data at RCRA
Facilities: Unified Guidance. EPA 530/R-09-007, 884 p.

ASTM D6312-17, 2017. Standard Guide for Developing Appropriate Statistical Approaches for Groundwater Detection
Monitoring Programs at Waste Disposal Facilities, 15 p.

ATTACHMENT A — DUMPStat Output for Marquette Board of Light and Power Shiras Steam Plant
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Table 1
Summary of Detection Frequencies for Appendix Il Parameters
Marquette Board of Light and Power
Shiras Steam Plant

Detection
Parameter Frequency |MW-1 MW-2 MW-3 MW-4 MW-5
Boron n 8 8 8 8 8
ND 7 8 8 8 8
%ND 88% 100% 100% 100% 100%
Calcium n 8 8 8 8 8
ND 0 0 0 0 0
%ND 0% 0% 0% 0% 0%
Chloride n 8 8 8 8 8
ND 0 0 0 0 0
%ND 0% 0% 0% 0% 0%
Fluoride n 8 8 8 8 8
ND 8 8 8 6 8
%ND 100% 100% 100% 75% 100%
pH n 8 8 8 8 8
ND 0 0 0 0 0
%ND 0% 0% 0% 0% 0%
Sulfate n 8 8 8 8 8
ND 0 0 0 0 0
%ND 0% 0% 0% 0% 0%
Total Dissolved Solids (TDS) n 8 8 8 8 8
ND 0 0 0 0 0
%ND 0% 0% 0% 0% 0%

Notes:

n - sample size

ND - count of nondetect values in sample
%ND - percentage of nondetects in sample

1/8/2018



Table 2

Summary of Detection Frequencies for Appendix IV Parameters
Marquette Board of Light and Power

Shiras Steam Plant
Detection
Parameter Frequency |MW-1 MW-2 MW-3 MW-4 MW-5
Antimony n 8 8 8 8 8
ND 8 8 8 8 8
%ND 100% 100% 100% 100% 100%
Arsenic n 8 8 8 8 8
ND 7 8 8 8 8
%ND 88% 100% 100% 100% 100%
Barium n 8 8 8 8 8
ND 0 8 6 6 0
%ND 0% 100% 75% 75% 0%
Beryllium n 8 8 8 8 8
ND 8 8 8 8 8
%ND 100% 100% 100% 100% 100%
Cadmium n 8 8 8 8 8
ND 8 8 8 8 8
%ND 100% 100% 100% 100% 100%
Chromium n 8 8 8 8 8
ND 7 8 8 8 8
%ND 88% 100% 100% 100% 100%
Cobalt n 8 8 8 8 8
ND 8 8 8 8 8
%ND 100% 100% 100% 100% 100%
Lead n 8 8 8 8 8
ND 7 7 8 7 8
%ND 88% 88% 100% 88% 100%
Lithium n 8 8 8 8 8
ND 8 8 8 6 7
%ND 100% 100% 100% 75% 88%
Mercury n 8 8 8 8 8
ND 8 8 8 8 8
%ND 100% 100% 100% 100% 100%
Molybdenum n 8 8 8 8 8
ND 8 8 8 8 8
%ND 100% 100% 100% 100% 100%
Selenium n 8 8 8 8 8
ND 8 8 8 8 8
%ND 100% 100% 100% 100% 100%
Thallium n 8 8 8 8 8
ND 8 8 8 8 8
%ND 100% 100% 100% 100% 100%
Radium-226 n 8 8 8 8 8
ND 8 8 8 8 8
%ND 100% 100% 100% 100% 100%

1/8/2018



Table 2

Summary of Detection Frequencies for Appendix IV Parameters
Marquette Board of Light and Power
Shiras Steam Plant

Detection
Parameter Frequency |MW-1 MW-2 MW-3 MW-4 MW-5
Radium-228 n 8 8 8 8 8
ND 6 6 6 7 6
%ND 75% 75% 75% 88% 75%
Notes:

n - sample size

ND - count of nondetect values in sample

%ND - percentage of nondetects in sample

1/8/2018



Table 3
Shapiro-Wilk Test of Normality for Background
Marquette Board of Power and Light
Shiras Steam Plant

Detection Critical

Parameter N (detects) | Frequency G raw Glog Value Limit Type
Boron, Total 0 0.000 -- -- -- Nonparametric
Calcium, Total 16 1.000 1.701 1.33 2.326  [Normal
Chloride 16 1.000 2.264 2.54 2.326  [Normal
Fluoride 2 0.125 -- -- -- Nonparametric
pH, Field 16 1.000 2.697 2.812 2.326  |Nonparametric
Sulfate 16 1.000 3.079 3.146 2.326  |Nonparametric
Total Dissolved Solids 16 1.000 3.566 2.945 2.326  |Nonparametric

Notes:
Fit to distribution is confirmed if G < critical value
If detection frequency is <50%, nonparametric or Poisson limit is used




Table 4
Summary Statistics and Prediction Limits
Marquette Board of Power and Light
Shiras Steam Plant

Prediction
Parameter Units Model Type n Detect X s Limit Confidence'
Boron, Total mg/L Nonparametric 16 0 0.3000 0.99
Calcium, Total mg/L Normal 16 16 109.2500 16.9647 154.7222
Chloride mg/L Normal 16 16 258.1250 76.0016 461.8401
Fluoride mg/L Nonparametric 16 2 0.2000 0.99
pH, Field SU Nonparametric 16 16 6.76 - 7.93 0.99
Sulfate mg/L Nonparametric 16 16 53.0000 0.99
Total Dissolved Solids mg/L Nonparametric 16 16 2300.0000 0.99

Notes:

L. Confidence level for passing initial test or one verification resample at all downgradient wells for a single parameter (nonparametric test only)
Model type refers to type of prediction limit

For lognormal test, mean and standard deviation are in lognormal units and prediction limit in original units

All sample sizes and statistics are based on outlier free data

For nonparametric limits, median reporting limits are substituted for extreme reporting limit values.



Marquette Board of Power and Light

Table 5
Historical Downgradient Data for Constituent-Well Combinations
which Failed the Current Statistical Evaluation

Shiras Steam Plant

Prediction

Parameter Units Well Date Qualifier Result Limit SSl
Boron, Total mg/L MW-1 7/19/2017(ND 0.300 0.300
Boron, Total mg/L MW-1 7/24/2017(ND 0.300 0.300
Boron, Total mg/L MW-1 8/23/2017|ND 0.300 0.300
Boron, Total mg/L MW-1 8/29/2017(ND 0.300 0.300
Boron, Total mg/L MW-1 9/6/2017|ND 0.300 0.300
Boron, Total mg/L MW-1 9/14/2017(ND 0.300 0.300
Boron, Total mg/L MW-1 9/28/2017 0.530 0.300 > PL
Boron, Total mg/L MW-1 10/5/2017|ND 0.300 0.300
pH, Field SuU MW-2 7/19/2017 8.41| 6.76-7.93 > PL
pH, Field SU MW-2 7/24/2017 8.09| 6.76-7.93 > PL
pH, Field Su MW-2 8/23/2017 8.13| 6.76-7.93 > PL
pH, Field SU MW-2 8/29/2017 7.03|] 6.76-7.93
pH, Field SuU MW-2 9/6/2017 8.15| 6.76-7.93 > PL
pH, Field SU MW-2 9/14/2017 8.13| 6.76-7.93 > PL
pH, Field SuU MW-2 9/28/2017 8.07| 6.76-7.93 > PL
pH, Field SU MW-2 10/5/2017 7.99| 6.76-7.93 > PL
pH, Field SuU MW-3 7/19/2017 8.00| 6.76-7.93 > PL
pH, Field SU MW-3 7/24/2017 7.86| 6.76-7.93
pH, Field SuU MW-3 8/23/2017 7.81] 6.76-7.93
pH, Field SU MW-3 8/29/2017 6.32| 6.76-7.93
pH, Field SuU MW-3 9/6/2017 7.77| 6.76-7.93
pH, Field SU MW-3 9/14/2017 7.85| 6.76-7.93
pH, Field SuU MW-3 9/28/2017 8.09| 6.76-7.93 > PL
pH, Field SU MW-3 10/5/2017 8.10| 6.76-7.93 > PL
Notes:

>PL - results exceeds prediction limit; significantly increased over background

ND = not detected, result = detection limit

1/9/2018
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Marquette BLP Analysis prepared on: 1/4/2018
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Analysis prepared on: 1/4/2018
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Prepared by: AECOM
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Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Antimony, total (mg/L)

Table 15

Dates MW-1 | MW-2 | MW-3 | MW-4 | MW-5
7/19/2017| <.0020| <.0020| <.0020| <.0020| <.0020
7/24/2017| <.0020| <.0020| <.0020| <.0020| <.0020
8/23/2017| <.0020| <.0020| <.0020| <.0020| <.0020
8/29/2017| <.0020| <.0020| <.0020| <.0020| <.0020
9/06/2017| <.0020| <.0020| <.0020| <.0020| <.0020
9/14/2017| <.0020| <.0020| <.0020| <.0020| <.0020
9/28/2017| <.0020| <.0020| <.0020| <.0020| <.0020
10/05/2017| <.0020| <.0020| <.0020| <.0020| <.0020

* - The displayed value is the arithmetic mean of multiple
database matches.

Analysis prepared on: 1/4/2018



Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Arsenic, total (mg/L)

Table 16

Dates MW-1 | MW-2 | MW-3 | MW-4 | MW-5
7/19/2017 .0066| <.0050| <.0050| <.0050| <.0050
7/24/2017| <.0050, <.0050| <.0050| <.0050| <.0050
8/23/2017| <.0050| <.0050| <.0050| <.0050| <.0050
8/29/2017| <.0050, <.0050| <.0050| <.0050| <.0050
9/06/2017| <.0050, <.0050| <.0050| <.0050| <.0050
9/14/2017| <.0050, <.0050| <.0050| <.0050| <.0050
9/28/2017| <.0050, <.0050| <.0050| <.0050| <.0050
10/05/2017| <.0050| <.0050| <.0050| <.0050| <.0050

* - The displayed value is the arithmetic mean of multiple
database matches.

Analysis prepared on: 1/4/2018



Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Barium, total (mg/L)

Table 17

Dates MW-1 | MW-2 | MW-3 | MW-4 | MW-5
7/19/2017| .2100| <.1000 .1100| <.1000| .1700
7/24/2017| .1500| <.1000 .2300| <.1000| .1600
8/23/2017| .1400| <.1000| <.1000| <.1000| .1300
8/29/2017| .1300| <.1000| <.1000| <.1000| .1200
9/06/2017| .1300| <.1000| <.1000| <.1000| .1100
9/14/2017| .1300| <.1000| <.1000| <.1000| .1100
9/28/2017| .1300| <.1000| <.1000 .1200| .1100
10/05/2017| .1300] <.1000| <.1000 .1000| .1200

* - The displayed value is the arithmetic mean of multiple

database matches.

Analysis prepared on: 1/4/2018



Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Beryllium, total (mg/L)

Table 18

Dates MW-1 | MW-2 | MW-3 | MW-4 | MW-5
7/19/2017| <.0010, <.0010| <.0010| <.0010| <.0010
7/24/2017| <.0010, <.0010| <.0010| <.0010| <.0010
8/23/2017| <.0010, <.0010| <.0010| <.0010| <.0010
8/29/2017| <.0010, <.0010| <.0010| <.0010| <.0010
9/06/2017| <.0010, <.0010| <.0010| <.0010| <.0010
9/14/2017| <.0010, <.0010| <.0010| <.0010| <.0010
9/28/2017| <.0010, <.0010| <.0010| <.0010| <.0010
10/05/2017| <.0010| <.0010| <.0010| <.0010| <.0010

* - The displayed value is the arithmetic mean of multiple
database matches.

Analysis prepared on: 1/4/2018



Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Boron, total (mg/L)

Table 19

Dates MW-1 | MW-2 | MW-3 | MW-4 | MW-5
7/19/2017| <.3000, <.3000| <.3000| <.3000| <.3000
7/24/2017| <.3000, <.3000| <.3000| <.3000| <.3000
8/23/2017| <.3000, <.3000| <.3000| <.3000| <.3000
8/29/2017| <.3000, <.3000| <.3000| <.3000| <.3000
9/06/2017| <.3000, <.3000| <.3000| <.3000| <.3000
9/14/2017| <.3000, <.3000| <.3000| <.3000| <.3000
9/28/2017 .5300| <.3000| <.3000| <.3000| <.3000
10/05/2017| <.3000| <.3000| <.3000| <.3000| <.3000

* - The displayed value is the arithmetic mean of multiple
database matches.

Analysis prepared on: 1/4/2018



Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Cadmium, total (mg/L)

Table 20

Dates MW-1 | MW-2 | MW-3 | MW-4 | MW-5
7/19/2017| <.0010, <.0010| <.0010| <.0010| <.0010
7/24/2017| <.0010, <.0010| <.0010| <.0010| <.0010
8/23/2017| <.0010, <.0010| <.0010| <.0010| <.0010
8/29/2017| <.0010, <.0010| <.0010| <.0010| <.0010
9/06/2017| <.0010, <.0010| <.0010| <.0010| <.0010
9/14/2017| <.0010, <.0010| <.0010| <.0010| <.0010
9/28/2017| <.0010, <.0010| <.0010| <.0010| <.0010
10/05/2017| <.0010| <.0010| <.0010| <.0010| <.0010

* - The displayed value is the arithmetic mean of multiple
database matches.

Analysis prepared on: 1/4/2018



Marquette BLP

Prepared by: AECOM

Table 21

Analytical Data Summary for Calcium, total (mg/L)

Dates MW-1 MW-2 MW-3 MW-4 MW-5
7/19/2017| 100.0000, 51.0000| 68.0000 93.0000| 100.0000
7/24/2017| 110.0000, 63.0000| 69.0000 89.0000| 100.0000
8/23/2017| 120.0000| 51.0000| 75.0000| 100.0000, 110.0000
8/29/2017| 130.0000, 52.0000| 62.0000| 120.0000, 110.0000
9/06/2017| 130.0000, 53.0000| 62.0000| 110.0000, 100.0000
9/14/2017| 110.0000| 52.0000| 57.0000| 100.0000 96.0000
9/28/2017| 120.0000, 58.0000| 67.0000| 160.0000, 120.0000
10/05/2017| 130.0000| 61.0000| 69.0000| 120.0000| 120.0000

* - The displayed value is the arithmetic mean of multiple database

matches.

Analysis prepared on: 1/4/2018



Marquette BLP Analysis prepared on: 1/4/2018

Table 22

Analytical Data Summary for Chloride (mg/L)

Dates MW-1 MW-2 MW-3 MW-4 MW-5

7/19/2017| 230.0000, 60.0000| 98.0000| 260.0000, 200.0000
7/24/2017| 230.0000, 59.0000| 89.0000| 220.0000, 190.0000
8/23/2017| 260.0000, 62.0000| 95.0000| 300.0000, 210.0000
8/29/2017| 270.0000, 61.0000| 86.0000| 340.0000, 190.0000
9/06/2017| 270.0000, 60.0000| 85.0000| 340.0000, 190.0000
9/14/2017| 290.0000, 64.0000| 83.0000| 360.0000, 200.0000
9/28/2017| 270.0000, 65.0000| 89.0000| 370.0000, 190.0000
10/05/2017| 280.0000| 65.0000| 87.0000| 380.0000| 190.0000

* - The displayed value is the arithmetic mean of multiple database
matches.

Prepared by: AECOM 8



Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Chromium, total (mg/L)

Table 23

Dates MW-1 | MW-2 | MW-3 | MW-4 | MW-5
7/19/2017| <.0100, <.0100| <.0100| <.0100| <.0100
7/24/2017| <.0100, <.0100| <.0100| <.0100| <.0100
8/23/2017| <.0100, <.0100| <.0100| <.0100| <.0100
8/29/2017 .0180| <.0100| <.0100| <.0100| <.0100
9/06/2017| <.0100, <.0100| <.0100| <.0100| <.0100
9/14/2017| <.0100, <.0100| <.0100| <.0100| <.0100
9/28/2017| <.0100, <.0100| <.0100| <.0100| <.0100
10/05/2017| <.0100| <.0100| <.0100| <.0100| <.0100

* - The displayed value is the arithmetic mean of multiple
database matches.

Analysis prepared on: 1/4/2018



Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Cobalt, total (mg/L)

Table 24

Dates MW-1 | MW-2 | MW-3 | MW-4 | MW-5
7/19/2017| <.0200| <.0200| <.0200| <.0200| <.0200
7/24/2017| <.0200| <.0200| <.0200| <.0200| <.0200
8/23/2017| <.0200, <.0200| <.0200| <.0200| <.0200
8/29/2017| <.0200, <.0200| <.0200| <.0200| <.0200
9/06/2017| <.0200, <.0200| <.0200| <.0200| <.0200
9/14/2017| <.0200, <.0200| <.0200| <.0200| <.0200
9/28/2017| <.0200| <.0200| <.0200| <.0200| <.0200
10/05/2017| <.0200| <.0200| <.0200| <.0200| <.0200

* - The displayed value is the arithmetic mean of multiple
database matches.

Analysis prepared on: 1/4/2018
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Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Fluoride (mg/L)

Table 25

Dates MW-1 | MW-2 | MW-3 | MW-4 | MW-5
7/19/2017| <.3800| <.3800| <.3800| <.3800| <.3800
7/24/2017| <.3800| <.3800| <.3800| <.3800| <.3800
8/23/2017| <.1000| <.1000| <.1000| <.1000| <.1000
8/29/2017| <.1000, <.1000| <.1000| <.1000| <.1000
9/06/2017| <.1000| <.1000| <.1000 .2000| <.1000
9/14/2017| <.1000| <.1000| <.1000 .1800| <.1000
9/28/2017| <.1000, <.1000| <.1000| <.1000| <.1000
10/05/2017| <.1000| <.1000| <.1000| <.1000| <.1000

* - The displayed value is the arithmetic mean of multiple
database matches.

Analysis prepared on: 1/4/2018
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Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Lead, total (mg/L)

Table 26

Dates MW-1 | MW-2 | MW-3 | MW-4 | MW-5
7/19/2017 .0170| <.0030| <.0030| <.0030| <.0030
7/24/2017| <.0030| <.0030| <.0030| <.0030| <.0030
8/23/2017| <.0030 .2400| <.0030| <.0030| <.0030
8/29/2017| <.0030| <.0030| <.0030| <.0030| <.0030
9/06/2017| <.0030| <.0030| <.0030| <.0030| <.0030
9/14/2017| <.0030| <.0030| <.0030| <.0030| <.0030
9/28/2017| <.0030| <.0030| <.0030 .0031| <.0030
10/05/2017| <.0030| <.0030| <.0030| <.0030| <.0030

* - The displayed value is the arithmetic mean of multiple
database matches.

Analysis prepared on: 1/4/2018
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Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Lithium, total (mg/L)

Table 27

Dates MW-1 | MW-2 | MW-3 | MW-4 | MW-5
7/19/2017| <.0100, <.0100| <.0100| <.0100| <.0100
7/24/2017| <.0100, <.0100| <.0100| <.0100| <.0100
8/23/2017| <.0100, <.0100| <.0100| <.0100| <.0100
8/29/2017| <.0100, <.0100| <.0100| <.0100| <.0100
9/06/2017| <.0100, <.0100| <.0100| <.0100| <.0100
9/14/2017| <.0100, <.0100| <.0100| <.0100| <.0100
9/28/2017| <.0100| <.0100| <.0100 .0130| <.0100
10/05/2017| <.0100| <.0100| <.0100 .0110 .0130

* - The displayed value is the arithmetic mean of multiple
database matches.

Analysis prepared on: 1/4/2018
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Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Mercury, total (mg/L)

Table 28

Dates MW-1 | MW-2 | MW-3 | MW-4 | MW-5
7/19/2017| <.0002| <.0002| <.0002| <.0002| <.0002
7/24/2017| <.0002| <.0002| <.0002| <.0002| <.0002
8/23/2017| <.0002| <.0002| <.0002| <.0002| <.0002
8/29/2017| <.0002| <.0002| <.0002| <.0002| <.0002
9/06/2017| <.0002| <.0002| <.0002| <.0002| <.0002
9/14/2017| <.0002| <.0002| <.0002| <.0002| <.0002
9/28/2017| <.0002| <.0002| <.0002| <.0002| <.0002
10/05/2017| <.0002| <.0002| <.0002| <.0002| <.0002

* - The displayed value is the arithmetic mean of multiple
database matches.

Analysis prepared on: 1/4/2018
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Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Molybdenum, total (mg/L)

Table 29

Dates MW-1 | MW-2 | MW-3 | MW-4 | MW-5
7/19/2017| <.0500, <.0500| <.0500| <.0500| <.0500
7/24/2017| <.0500, <.0500| <.0500| <.0500| <.0500
8/23/2017| <.0500, <.0500| <.0500| <.0500| <.0500
8/29/2017| <.0500, <.0500| <.0500| <.0500| <.0500
9/06/2017| <.0500, <.0500| <.0500| <.0500| <.0500
9/14/2017| <.0500, <.0500| <.0500| <.0500| <.0500
9/28/2017| <.0500, <.0500| <.0500| <.0500| <.0500
10/05/2017| <.0500| <.0500| <.0500| <.0500| <.0500

* - The displayed value is the arithmetic mean of multiple
database matches.

Analysis prepared on: 1/4/2018
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Marquette BLP

Prepared by: AECOM

Analytical Data Summary for pH Field (SU)

Table 30

Dates

MW-1

MW-2

MW-3

MW-4

MW-5

7/19/2017
7/24/2017
8/23/2017
8/29/2017
9/06/2017
9/14/2017
9/28/2017

10/05/2017

7.5800
7.4500
7.5400
6.5600
7.5600
7.6000
7.5800
7.5500

8.4100
8.0900
8.1300
7.0300
8.1500
8.1300
8.0700
7.9900

8.0000
7.8600
7.8100
6.3200
7.7700
7.8500
8.0900
8.1000

7.9200
7.8500
7.9300
7.3200
7.7500
7.7700
7.7400
7.7000

7.3600
7.1700
7.4100
6.7600
7.4700
7.5100
7.5400
7.4500

* - The displayed value is the arithmetic mean of multiple
database matches.

Analysis prepared on: 1/4/2018
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Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Radium-226 (pCi/L)

Table 31

Dates MW-1 MW-2 MW-3 MW-4 MW-5
7/19/2017| <1.0000| <1.0000| <1.0000| <1.0000| <1.0000
7/24/2017| <1.0000| <1.0000| <1.0000| <1.0000| <1.0000
8/23/2017| <1.0000| <1.0000| <1.0000| <1.0000| <1.0000
8/29/2017| <1.0000| <1.0000| <1.0000| <1.0000| <1.0000
9/06/2017| <1.0000| <1.0000| <1.0000| <1.0000| <1.0000
9/14/2017| <1.0000| <1.0000| <1.0000| <1.0000| <1.0000
9/28/2017| <1.0000| <1.0000| <1.0000| <1.0000| <1.0000
10/05/2017| <1.0000| <1.0000| <1.0000| <1.0000| <1.0000

* - The displayed value is the arithmetic mean of multiple database

matches.

Analysis prepared on: 1/4/2018
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Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Radium-228 (pCi/L)

Table 32

Dates MW-1 MW-2 MW-3 MW-4 MW-5
7/19/2017 2.3300| <1.0000| <1.0000 1.0700 1.5100
7/24/2017 1.4300 1.5600| <1.0000| <1.0000| <1.0000
8/23/2017| <1.0000| <1.0000| <1.0000| <1.0000 1.4400
8/29/2017| <1.0000 2.0000| <1.0000| <1.0000| <1.0000
9/06/2017 | <1.0000| <1.0000 1.0500| <1.0000| <1.0000
9/14/2017| <1.0000| <1.0000 1.1700| <1.0000| <1.0000
9/28/2017| <1.0000| <1.0000| <1.0000| <1.0000| <1.0000
10/05/2017| <1.0000| <1.0000| <1.0000| <1.0000| <1.0000

* - The displayed value is the arithmetic mean of multiple database

matches.

Analysis prepared on: 1/4/2018
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Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Selenium, total (mg/L)

Table 33

Dates MW-1 | MW-2 | MW-3 | MW-4 | MW-5
7/19/2017| <.0050, <.0050| <.0050| <.0050| <.0050
7/24/2017| <.0050, <.0050| <.0050| <.0050| <.0050
8/23/2017| <.0050, <.0050| <.0050| <.0050| <.0050
8/29/2017| <.0050, <.0050| <.0050| <.0050| <.0050
9/06/2017| <.0050, <.0050| <.0050| <.0050| <.0050
9/14/2017| <.0050, <.0050| <.0050| <.0050| <.0050
9/28/2017| <.0050| <.0050| <.0050| <.0050| <.0050
10/05/2017| <.0050| <.0050| <.0050| <.0050| <.0050

* - The displayed value is the arithmetic mean of multiple
database matches.

Analysis prepared on: 1/4/2018
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Marquette BLP

Prepared by: AECOM

Table 34

Dates MW-1 MW-2 MW-3 MW-4 MW-5
7/19/2017| 1185.0000| 421.0000| 697.0000| 1265.0000| 1097.0000
7/24/2017| 1228.0000| 463.0000| 655.0000| 1171.0000| 1106.0000
8/23/2017| 1363.0000| 456.0000| 630.0000| 1366.0000| 1104.0000
8/29/2017| 1261.0000| 369.0000| 480.0000| 1235.0000 834.0000
9/06/2017| 1360.0000| 476.0000| 599.0000| 1586.0000| 1108.0000
9/14/2017| 1366.0000| 480.0000| 590.0000| 1639.0000| 1121.0000
9/28/2017| 1366.0000| 487.0000| 648.0000| 1678.0000| 1122.0000
10/05/2017| 1377.0000| 492.5000| 644.0000| 1727.0000| 1138.0000

* - The displayed value is the arithmetic mean of multiple database matches.

Analysis prepared on: 1/4/2018

Analytical Data Summary for Specific conductance (umhos/cm)
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Marquette BLP

Prepared by: AECOM

Table 35

Analytical Data Summary for Sulfate (mg/L)

Dates MW-1 MW-2 MW-3 MW-4 MW-5
7/19/2017| 19.0000| 22.0000| 49.0000, 19.0000| 25.0000
7/24/2017| 20.0000| 21.0000| 36.0000, 18.0000| 21.0000
8/23/2017| 21.0000| 26.0000| 44.0000, 24.0000| 19.0000
8/29/2017| 20.0000| 22.0000| 28.0000, 47.0000| 18.0000
9/06/2017| 21.0000| 21.0000| 26.0000, 53.0000| 18.0000
9/14/2017| 22.0000| 23.0000| 25.0000, 49.0000| 19.0000
9/28/2017| 20.0000| 21.0000| 20.0000, 46.0000| 18.0000
10/05/2017| 21.0000, 21.0000| 21.0000| 43.0000| 18.0000

* - The displayed value is the arithmetic mean of multiple database

matches.

Analysis prepared on: 1/4/2018
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Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Thallium, total (mg/L)

Table 36

Dates MW-1 | MW-2 | MW-3 | MW-4 | MW-5
7/19/2017| <.0020| <.0020| <.0020| <.0020| <.0020
7/24/2017| <.0020| <.0020| <.0020| <.0020| <.0020
8/23/2017| <.0020| <.0020| <.0020| <.0020| <.0020
8/29/2017| <.0020| <.0020| <.0020| <.0020| <.0020
9/06/2017| <.0020| <.0020| <.0020| <.0020| <.0020
9/14/2017| <.0020| <.0020| <.0020| <.0020| <.0020
9/28/2017| <.0020| <.0020| <.0020| <.0020| <.0020
10/05/2017| <.0020| <.0020| <.0020| <.0020| <.0020

* - The displayed value is the arithmetic mean of multiple
database matches.

Analysis prepared on: 1/4/2018
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Marquette BLP

Prepared by: AECOM

Table 37

Analysis prepared on: 1/4/2018

Analytical Data Summary for Total dissolved solids (mg/L)

Dates MW-1 MW-2 MW-3 MW-4 MW-5
7/19/2017| 700.0000| 220.0000| 360.0000 700.0000 640.0000
7/24/2017 | 800.0000| 350.0000| 440.0000 730.0000 730.0000
8/23/2017| 800.0000| 190.0000| 300.0000 830.0000 590.0000
8/29/2017| 960.0000| 350.0000| 390.0000| 1000.0000 750.0000
9/06/2017 | 930.0000| 310.0000| 380.0000| 1000.0000 660.0000
9/14/2017| 980.0000| 300.0000| 380.0000| 1000.0000 720.0000
9/28/2017 | 920.0000| 350.0000| 440.0000| 1200.0000| 2300.0000
10/05/2017| 820.0000| 310.0000| 350.0000| 1100.0000 700.0000

* - The displayed value is the arithmetic mean of multiple database matches.
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Marquette BLP

Prepared by: AECOM

Analytical Data Summary for Turbidity, field (NTU)

Table 38

Dates MW-1 MW-2 MW-3 MW-4 MW-5
7/19/2017| 14.8000| 20.1000| 28.0000 5.8800| 6.7000
7/24/2017| 20.9000| 16.1000| 17.2000 8.7000| 3.7000
8/23/2017| 22.4000 5.2000 5.9000| 24.9000| 4.5000
8/29/2017| 11.0200| 10.2800 9.8700 7.9200| 6.7100
9/06/2017 3.5000 3.3000 4.5000 4.1000| 2.6000
9/14/2017 5.1000 7.2000| 15.6000 9.1000| 3.4000
9/28/2017 5.5000 5.3000 4.9000| 19.4000| 4.5000
10/05/2017 2.7000 4.5000 2.8000| 13.4000, 4.3000

* - The displayed value is the arithmetic mean of multiple database

matches.

Analysis prepared on: 1/4/2018

24



Marquette BLP Analysis prepared on: 1/4/2018
Confidence Limits (Assessment)
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Graph 1

Prepared by: AECOM 1



Marquette BLP Analysis prepared on: 1/4/2018
Confidence Limits (Assessment)
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Graph 2

Prepared by: AECOM 2



Marquette BLP Analysis prepared on: 1/4/2018
Confidence Limits (Assessment)

Detect B Antimony, total
for sample point MW-3
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Graph 3

Prepared by: AECOM 3



Marquette BLP

Confidence Limits (Assessment)

Analysis prepared on: 1/4/2018
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Marquette BLP

Analysis prepared on: 1/4/2018
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Marquette BLP

Analysis prepared on: 1/4/2018

Confidence Limits (Assessment)
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Marquette BLP

Analysis prepared on: 1/4/2018

Confidence Limits (Assessment)
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Marquette BLP

Table 12

Analysis prepared on: 1/4/2018

Confidence Intervals for Comparing the Mean of the Last

4 Measurements to an Assessment Monitoring Standard
Marqguette Board of Light and Power
Shiras Steam Plant

Constituent Units | Well | N | Mean SD Factor | 95% LCL | 95% UCL | Standard
Antimony, total mg/L | MW-1 4| 0.001| 0.000 1.176 0.001 0.001 0.006
Antimony, total mg/L | MW-2 4| 0.001| 0.000 1.176 0.001 0.001 0.006
Antimony, total mg/L | MW-3 4| 0.001| 0.000 1.176 0.001 0.001 0.006
Arsenic, total mg/L | MW-1 4| 0.003| 0.000 1.176 0.002 0.003 0.010
Arsenic, total mg/L | MW-2 4| 0.003| 0.000 1.176 0.002 0.003 0.010
Arsenic, total mg/L | MW-3 4| 0.003| 0.000 1.176 0.002 0.003 0.010
Barium, total mg/L | MW-1 4| 0.130| 0.000 1.176 0.130 0.130 2.000
Barium, total mg/L | MW-2 4| 0.050| 0.000 1.176 0.050 0.050 2.000
Barium, total mg/L | MW-3 4| 0.050| 0.000 1.176 0.050 0.050 2.000
Beryllium, total mg/L | MW-1 4| 0.001| 0.000 1.176 0.001 0.001 0.004
Beryllium, total mg/L | MW-2 4| 0.001| 0.000 1.176 0.001 0.001 0.004
Beryllium, total mg/L | MW-3 4| 0.001| 0.000 1.176 0.001 0.001 0.004
Cadmium, total mg/L | MW-1 4| 0.001| 0.000 1.176 0.001 0.001 0.005
Cadmium, total mg/L | MW-2 4| 0.001| 0.000 1.176 0.001 0.001 0.005
Cadmium, total mg/L | MW-3 4| 0.001| 0.000 1.176 0.001 0.001 0.005
Chromium, total mg/L | MW-1 4| 0.005| 0.000 1.176 0.005 0.005 0.100
Chromium, total mg/L | MW-2 4| 0.005| 0.000 1.176 0.005 0.005 0.100
Chromium, total mg/L | MW-3 4| 0.005| 0.000 1.176 0.005 0.005 0.100
Cobalt, total mg/L | MW-1 4| 0.010| 0.000 1.176 0.010 0.010 0.040
Cobalt, total mg/L | MW-2 4| 0.010| 0.000 1.176 0.010 0.010 0.040
Cobalt, total mg/L | MW-3 4| 0.010| 0.000 1.176 0.010 0.010 0.040

* - Insufficient Data

** - Significant Exceedance
LCL = Lower Confidence Limit
UCL = Upper Confidence Limit

Prepared by: AECOM



Marquette BLP

Table 12

Analysis prepared on: 1/4/2018

Confidence Intervals for Comparing the Mean of the Last

4 Measurements to an Assessment Monitoring Standard
Marqguette Board of Light and Power
Shiras Steam Plant

Constituent Units | Well | N | Mean SD Factor | 95% LCL | 95% UCL | Standard
Fluoride mg/L | MW-1 4| 0.050| 0.000 1.176 0.050 0.050 4.000
Fluoride mg/L | MW-2 4| 0.050| 0.000 1.176 0.050 0.050 4.000
Fluoride mg/L | MW-3 4| 0.050| 0.000 1.176 0.050 0.050 4.000
Lead, total mg/L | MW-1 4| 0.002| 0.000 1.176 0.002 0.002 0.004
Lead, total mg/L | MW-2 4| 0.002| 0.000 1.176 0.002 0.002 0.004
Lead, total mg/L | MW-3 4| 0.002| 0.000 1.176 0.002 0.002 0.004
Lithium, total mg/L | MW-1 4| 0.005| 0.000 1.176 0.005 0.005 0.170
Lithium, total mg/L | MW-2 4| 0.005| 0.000 1.176 0.005 0.005 0.170
Lithium, total mg/L | MW-3 4| 0.005| 0.000 1.176 0.005 0.005 0.170
Mercury, total mg/L | MW-1 4| 0.000| 0.000 1.176 0.000 0.000 0.002
Mercury, total mg/L | MW-2 4| 0.000| 0.000 1.176 0.000 0.000 0.002
Mercury, total mg/L | MW-3 4| 0.000| 0.000 1.176 0.000 0.000 0.002
Molybdenum, total mg/L | MW-1 4| 0.025| 0.000 1.176 0.025 0.025 0.073
Molybdenum, total mg/L | MW-2 4| 0.025| 0.000 1.176 0.025 0.025 0.073
Molybdenum, total mg/L | MW-3 4| 0.025| 0.000 1.176 0.025 0.025 0.073
Radium-226 pCi/L | MW-1 4| 0.500| 0.000 1.176 0.500 0.500 5.000
Radium-226 pCi/L | MW-2 4| 0.500| 0.000 1.176 0.500 0.500 5.000
Radium-226 pCi/L | MW-3 4| 0.500| 0.000 1.176 0.500 0.500 5.000
Radium-228 pCi/L | MW-1 4| 0.500| 0.000 1.176 0.500 0.500 5.000
Radium-228 pCi/L | MW-2 4| 0.500| 0.000 1.176 0.500 0.500 5.000
Radium-228 pCi/L | MW-3 4| 0.805| 0.356 1.176 0.387 1.223 5.000

* - Insufficient Data

** - Significant Exceedance
LCL = Lower Confidence Limit
UCL = Upper Confidence Limit

Prepared by: AECOM



Marquette BLP

Table 12

Analysis prepared on: 1/4/2018

Confidence Intervals for Comparing the Mean of the Last

4 Measurements to an Assessment Monitoring Standard
Marqguette Board of Light and Power
Shiras Steam Plant

Constituent Units | Well | N | Mean SD Factor | 95% LCL | 95% UCL | Standard
Selenium, total mg/L | MW-1 4| 0.003| 0.000 1.176 0.002 0.003 0.050
Selenium, total mg/L | MW-2 4| 0.003| 0.000 1.176 0.002 0.003 0.050
Selenium, total mg/L | MW-3 4| 0.003| 0.000 1.176 0.002 0.003 0.050
Thallium, total mg/L | MW-1 4| 0.001| 0.000 1.176 0.001 0.001 0.002
Thallium, total mg/L | MW-2 4| 0.001| 0.000 1.176 0.001 0.001 0.002
Thallium, total mg/L | MW-3 4| 0.001| 0.000 1.176 0.001 0.001 0.002

* - Insufficient Data

** - Significant Exceedance
LCL = Lower Confidence Limit
UCL = Upper Confidence Limit

Prepared by: AECOM



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Antimony, total (mg/L) at MW-1

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.004/4
=0.001
_ 2 2 7
2 S = ((sum[X7] - sum[X]"/N)/ (N-1)) Compute sd of the last 4 measurements.
= ((4.00x10°° - 1.60x107°/4) / (4-1) )2
=0.0
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
1,
= 0.001 - 2.353 * 0.0/4 "2
=0.001
4 UcL=X+ tS/Nl/2 Compute upper confidence limit for the mean of the last 4
measurements.
1,
= 0.001 + 2.353 * 0.0/4 "2
=0.001
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM 1



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Antimony, total (mg/L) at MW-2

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.004/4
=0.001
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N)/ (N-1)) Compute sd of the last 4 measurements.
= ((4.00x10°° - 1.60x107°/4)  (4-1) )2
=0.0
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
1,
= 0.001 - 2.353 * 0.0/4”2
=0.001
4 UcL=X+ tS/Nl/2 Compute upper confidence limit for the mean of the last 4
measurements.
1,
= 0.001 + 2.353* 0.0/4 "2
=0.001
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM 2



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Antimony, total (mg/L) at MW-3

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.004/4
=0.001
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N)/ (N-1)) Compute sd of the last 4 measurements.
= ((4.00x10°° - 1.60x107°/4)  (4-1) )2
=0.0
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
1,
= 0.001 - 2.353 * 0.0/4”2
=0.001
4 UcL=X+ tS/Nl/2 Compute upper confidence limit for the mean of the last 4
measurements.
1,
= 0.001 + 2.353* 0.0/4 "2
=0.001
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM 3



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Arsenic, total (mg/L) at MW-1

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.01/4
=0.003
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N) / (N-1)) Compute sd of the last 4 measurements.

= ((2.50x10™ - 1.00x10™/4) / (4-1) )

= 7.24x10'12
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
- 1,
= 0.003 - 2.353 * 7.24x10 /4”2
=0.002
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- 1,
= 0.003 + 2.353 * 7.24x10"12/4”
=0.003
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM 4



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Arsenic, total (mg/L) at MW-2

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.01/4
=0.003
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N) / (N-1)) Compute sd of the last 4 measurements.

= ((2.50x10™ - 1.00x10™/4) / (4-1) )

= 7.24x10'12
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
- 1,
= 0.003 - 2.353 * 7.24x10 /4”2
=0.002
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- 1,
= 0.003 + 2.353 * 7.24x10"12/4”
=0.003
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM 5



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Arsenic, total (mg/L) at MW-3

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.01/4
=0.003
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N) / (N-1)) Compute sd of the last 4 measurements.

= ((2.50x10™ - 1.00x10™/4) / (4-1) )

= 7.24x10'12
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
- 1,
= 0.003 - 2.353 * 7.24x10 /4”2
=0.002
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- 1,
= 0.003 + 2.353 * 7.24x10"12/4”
=0.003
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM 6



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Barium, total (mg/L) at MW-1

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.52/4
=0.13
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N) / (N-1)) Compute sd of the last 4 measurements.

= ((0.068 - 0.27/4) | (4-1) )2

= 9.46x10"10
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
- 1,
= 0.13 - 2.353 * 9.46x10 04”2
=0.13
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- 1,
= 0.13 + 2.353 * 9.46x10 04”2
=0.13
5 S =-0.004 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
-0.016 - 0.0 The trend is not significant.

Prepared by: AECOM 7



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Barium, total (mg/L) at MW-2

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.2/4
=0.05
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N)/ (N-1)) Compute sd of the last 4 measurements.

= ((0.01 - 0.04/4) | (4-1) )2

=5.27x10"10
— 1,
3 LCL = X -tS/N & Compute lower confidence limit for the mean of the last 4
measurements.
- 1,
= 0.05 - 2.353 * 5.27x10 04”2
=0.05
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- 1,
= 0.05 + 2.353 * 5.27x10 04"
=0.05
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM 8



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Barium, total (mg/L) at MW-3

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.2/4
=0.05
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N)/ (N-1)) Compute sd of the last 4 measurements.

= ((0.01 - 0.04/4) | (4-1) )2

=5.27x10"10
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
- 1,
= 0.05 - 2.353 * 5.27x10 04”2
=0.05
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- 1,
= 0.05 + 2.353 * 5.27x10 04"
=0.05
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
-0.03-0.0 The trend is not significant.

Prepared by: AECOM 9



Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Beryllium, total (mg/L) at MW-1

Step Equation

1 X =sum[X]/4
=0.002/4

=5.00x10™

2 S = ((sum[X?] - sum[X]%/N) / (N-1) )2

6 Yo

= ((1.00x10°® - 4.00x10°/4) 1 (4-1) )"

=0.0

3 LCL = X - tSIN"2
= 5.00x10™ - 2.353 * 0.0/4 "2

=5.00x10™

—_— 1
4 UCL=X+tSIN7

= 5.00x10™ + 2.353 * 0.0/4"2

= 5.00x10™

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.

10



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Beryllium, total (mg/L) at MW-2

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.002/4
= 5.00x10™
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N)/ (N-1)) Compute sd of the last 4 measurements.
- - 1,
= ((1.00x10°® - 4.00x10°%/4) 1 (4-1) )2
=0.0
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
_ -4 Y
=5.00x10 "-2.353*0.0/4
= 5.00x10™
4 UCL=X+ tS/Nl/2 Compute upper confidence limit for the mean of the last 4
measurements.
_ -4 %
=5.00x10  + 2.353 *0.0/4
= 5.00x10™
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM 11



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Beryllium, total (mg/L) at MW-3

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.002/4
= 5.00x10™
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N)/ (N-1)) Compute sd of the last 4 measurements.
- - 1,
= ((1.00x10°® - 4.00x10°%/4) 1 (4-1) )2
=0.0
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
_ -4 Y
=5.00x10 "-2.353*0.0/4
= 5.00x10™
4 UCL=X+ tS/Nl/2 Compute upper confidence limit for the mean of the last 4
measurements.
_ -4 %
=5.00x10  + 2.353 *0.0/4
= 5.00x10™
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM 12



Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Cadmium, total (mg/L) at MW-1

Step Equation

1 X =sum[X]/4
=0.002/4

=5.00x10™

2 S = ((sum[X?] - sum[X]%/N) / (N-1) )2

6 Yo

= ((1.00x10°® - 4.00x10°/4) 1 (4-1) )"

=0.0

3 LCL = X - tSIN"2
= 5.00x10™ - 2.353 * 0.0/4 "2

=5.00x10™

—_— 1
4 UCL=X+tSIN7

= 5.00x10™ + 2.353 * 0.0/4"2

= 5.00x10™

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Cadmium, total (mg/L) at MW-2

Step Equation

1 X =sum[X]/4
=0.002/4

=5.00x10™

2 S = ((sum[X?] - sum[X]%/N) / (N-1) )2

6 Yo

= ((1.00x10°® - 4.00x10°/4) 1 (4-1) )"

=0.0

3 LCL = X - tSIN"2
= 5.00x10™ - 2.353 * 0.0/4 "2

=5.00x10™

—_— 1
4 UCL=X+tSIN7

= 5.00x10™ + 2.353 * 0.0/4"2

= 5.00x10™

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Cadmium, total (mg/L) at MW-3

Step Equation

1 X =sum[X]/4
=0.002/4

=5.00x10™

2 S = ((sum[X?] - sum[X]%/N) / (N-1) )2

6 Yo

= ((1.00x10°® - 4.00x10°/4) 1 (4-1) )"

=0.0

3 LCL = X - tSIN"2
= 5.00x10™ - 2.353 * 0.0/4 "2

=5.00x10™

—_— 1
4 UCL=X+tSIN7

= 5.00x10™ + 2.353 * 0.0/4"2

= 5.00x10™

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Chromium, total (mg/L) at MW-1

Step Equation

1 X =sum[X]/4
=0.02/4
= 0.005
2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

= ((1.00x10™ - 4.00x10™/4) / (4-1) )

= 1.45x10° 11

3 LCL = X - tSIN"2

= 0.005 - 2.353 * 1.45x10 1 1/a "2

=0.005

—_— 1
4 UCL=X+tSIN?

= 0.005 + 2.353 * 1.45x10 1 1/a "2

=0.005

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Chromium, total (mg/L) at MW-2

Step Equation

1 X =sum[X]/4
=0.02/4
= 0.005
2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

= ((1.00x10™ - 4.00x10™/4) / (4-1) )

= 1.45x10° 11

3 LCL = X - tSIN"2

= 0.005 - 2.353 * 1.45x10 1 1/a "2

=0.005

—_— 1
4 UCL=X+tSIN?

= 0.005 + 2.353 * 1.45x10 1 1/a "2

=0.005

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Chromium, total (mg/L) at MW-3

Step Equation

1 X =sum[X]/4
=0.02/4
= 0.005
2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

= ((1.00x10™ - 4.00x10™/4) / (4-1) )

= 1.45x10° 11

3 LCL = X - tSIN"2

= 0.005 - 2.353 * 1.45x10 1 1/a "2

=0.005

—_— 1
4 UCL=X+tSIN?

= 0.005 + 2.353 * 1.45x10 1 1/a "2

=0.005

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Cobalt, total (mg/L) at MW-1

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.04/4
=0.01
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N) / (N-1)) Compute sd of the last 4 measurements.

= ((4.00x107 - 0.002/4) 1 (4-1) )"

= 2.90x10" 1
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
- 1,
= 0.01 - 2.353 * 2.90x10 - 1/4”
=0.01
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- 1,
= 0.01 + 2.353 * 2.90x10 11472
=0.01
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Cobalt, total (mg/L) at MW-2

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.04/4
=0.01
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N) / (N-1)) Compute sd of the last 4 measurements.

= ((4.00x107 - 0.002/4) 1 (4-1) )"

= 2.90x10" 1
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
- 1,
= 0.01 - 2.353 * 2.90x10 - 1/4”
=0.01
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- 1,
= 0.01 + 2.353 * 2.90x10 11472
=0.01
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Cobalt, total (mg/L) at MW-3

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.04/4
=0.01
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N) / (N-1)) Compute sd of the last 4 measurements.

= ((4.00x107 - 0.002/4) 1 (4-1) )"

= 2.90x10" 1
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
- 1,
= 0.01 - 2.353 * 2.90x10 - 1/4”
=0.01
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- 1,
= 0.01 + 2.353 * 2.90x10 11472
=0.01
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Fluoride (mg/L) at MW-1

Step Equation

1 X =sum[X]/4
=0.2/4
=0.05
2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

B v
= ((0.01-0.04/4) / (4-1))
= 5.27x10"10
3 LCL = X - tSIN"2

= 0.05-2.353 *5.27x10 10/47

=0.05

—_— 1
4 UCL=X+tSIN7

= 0.05 +2.353 *5.27x10 10/4"

=0.05

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Fluoride (mg/L) at MW-2

Step Equation

1 X =sum[X]/4
=0.2/4
=0.05
2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

B v
= ((0.01-0.04/4) / (4-1))
= 5.27x10"10
3 LCL = X - tSIN"2

= 0.05-2.353 *5.27x10 10/47

=0.05

—_— 1
4 UCL=X+tSIN7

= 0.05 +2.353 *5.27x10 10/4"

=0.05

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Fluoride (mg/L) at MW-3

Step Equation

1 X =sum[X]/4
=0.2/4
=0.05
2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

B v
= ((0.01-0.04/4) / (4-1))
= 5.27x10"10
3 LCL = X - tSIN"2

= 0.05-2.353 *5.27x10 10/47

=0.05

—_— 1
4 UCL=X+tSIN7

= 0.05 +2.353 *5.27x10 10/4"

=0.05

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Lead, total (mg/L) at MW-1

Step Equation

1 X =sum[X]/4
=0.006/4

=0.002

2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

6 Yo

= ((9.00x10°® - 3.60x10%/4) / (4-1) )"

=0.0

3 LCL = X - tSIN"2
= 0.002 - 2.353 * 0.0/4"2

=0.002

4 UCL=X+tSIN”
B v
= 0.002 + 2.353 * 0.0/4

=0.002

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Lead, total (mg/L) at MW-2

Step Equation

1 X =sum[X]/4
=0.006/4

=0.002

2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

6 Yo

= ((9.00x10°® - 3.60x10%/4) / (4-1) )"

=0.0

3 LCL = X - tSIN"2
= 0.002 - 2.353 * 0.0/4"2

=0.002

4 UCL=X+tSIN”
B v
= 0.002 + 2.353 * 0.0/4

=0.002

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Lead, total (mg/L) at MW-3

Step Equation

1 X =sum[X]/4
=0.006/4

=0.002

2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

6 Yo

= ((9.00x10°® - 3.60x10%/4) / (4-1) )"

=0.0

3 LCL = X - tSIN"2
= 0.002 - 2.353 * 0.0/4"2

=0.002

4 UCL=X+tSIN”
B v
= 0.002 + 2.353 * 0.0/4

=0.002

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Lithium, total (mg/L) at MW-1

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.02/4
=0.005
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N) / (N-1)) Compute sd of the last 4 measurements.

= ((1.00x10™ - 4.00x10™/4) / (4-1) )

= 1.45x10" 1
— 1,
3 LCL = X -tS/N & Compute lower confidence limit for the mean of the last 4
measurements.
- 1,
= 0.005 - 2.353 * 1.45x10 11472
=0.005
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- 1,
= 0.005 + 2.353 * 1.45x10 11472
=0.005
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Lithium, total (mg/L) at MW-2

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.02/4
=0.005
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N) / (N-1)) Compute sd of the last 4 measurements.

= ((1.00x10™ - 4.00x10™/4) / (4-1) )

= 1.45x10" 1
— 1,
3 LCL = X -tS/N & Compute lower confidence limit for the mean of the last 4
measurements.
- 1,
= 0.005 - 2.353 * 1.45x10 11472
=0.005
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- 1,
= 0.005 + 2.353 * 1.45x10 11472
=0.005
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Lithium, total (mg/L) at MW-3

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.02/4
=0.005
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N) / (N-1)) Compute sd of the last 4 measurements.

= ((1.00x10™ - 4.00x10™/4) / (4-1) )

= 1.45x10" 1
— 1,
3 LCL = X -tS/N & Compute lower confidence limit for the mean of the last 4
measurements.
- 1,
= 0.005 - 2.353 * 1.45x10 11472
=0.005
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- 1,
= 0.005 + 2.353 * 1.45x10 11472
=0.005
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Mercury, total (mg/L) at MW-1

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
= 4.00x1074 /4
= 1.00x10
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N)/(N-1)) Compute sd of the last 4 measurements.
- - 1,
= ((4.00x10°® - 1.60x107/4) 1 (4-1) )2
= 1.10x10'12
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
- - 1,
= 1.00x10" - 2.353 * 1.10x10"12/4”
= 10.00x10
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- - 1,
= 1.00x10™ + 2.353 * 1.10x10" 121472
= 1.00x10
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Mercury, total (mg/L) at MW-2

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
= 4.00x1074 /4
= 1.00x10
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N)/(N-1)) Compute sd of the last 4 measurements.
- - 1,
= ((4.00x10°® - 1.60x107/4) 1 (4-1) )2
= 1.10x10'12
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
- - 1,
= 1.00x10" - 2.353 * 1.10x10"12/4”
= 10.00x10
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- - 1,
= 1.00x10™ + 2.353 * 1.10x10" 121472
= 1.00x10
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Mercury, total (mg/L) at MW-3

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
= 4.00x1074 /4
= 1.00x10
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N)/(N-1)) Compute sd of the last 4 measurements.
- - 1,
= ((4.00x10°® - 1.60x107/4) 1 (4-1) )2
= 1.10x10'12
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
- - 1,
= 1.00x10" - 2.353 * 1.10x10"12/4”
= 10.00x10
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- - 1,
= 1.00x10™ + 2.353 * 1.10x10" 121472
= 1.00x10
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Molybdenum, total (mg/L) at MW-1

Step Equation

1 X =sum[X]/4
=0.1/4
=0.025
2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

B v
= ((0.003 - 0.01/4) / (4-1) )
- 2.63x10°10
3 LCL = X - tSIN"2

= 0.025 - 2.353 * 2.63x10 10/4"

=0.025

—_— 1
4 UCL=X+tSIN?

= 0.025 + 2.353 * 2.63x10 10/47

=0.025

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Molybdenum, total (mg/L) at MW-2

Step Equation

1 X =sum[X]/4
=0.1/4
=0.025
2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

B v
= ((0.003 - 0.01/4) / (4-1) )
- 2.63x10°10
3 LCL = X - tSIN"2

= 0.025 - 2.353 * 2.63x10 10/4"

=0.025

—_— 1
4 UCL=X+tSIN?

= 0.025 + 2.353 * 2.63x10 10/47

=0.025

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Molybdenum, total (mg/L) at MW-3

Step Equation

1 X =sum[X]/4
=0.1/4
=0.025
2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

B v
= ((0.003 - 0.01/4) / (4-1) )
- 2.63x10°10
3 LCL = X - tSIN"2

= 0.025 - 2.353 * 2.63x10 10/4"

=0.025

—_— 1
4 UCL=X+tSIN?

= 0.025 + 2.353 * 2.63x10 10/47

=0.025

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Radium-226 (pCi/L) at MW-1

Step Equation

1 X =sum[X]/4
=20/4
=05
2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

= ((1.0 - 4.0/4) | (4-1))”

=0.0

3 LCL = X - tSIN"2
=0.5-2.353*0.0/4"2

=05

4 UCL=X+tSIN?
= 0.5 +2.353%0.0/4"2

=05

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Radium-226 (pCi/L) at MW-2

Step Equation

1 X =sum[X]/4
=20/4
=05
2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

= ((1.0 - 4.0/4) | (4-1))”

=0.0

3 LCL = X - tSIN"2
=0.5-2.353*0.0/4"2

=05

4 UCL=X+tSIN?
= 0.5 +2.353%0.0/4"2

=05

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Radium-226 (pCi/L) at MW-3

Step Equation

1 X =sum[X]/4
=20/4
=05
2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

= ((1.0 - 4.0/4) | (4-1))”

=0.0

3 LCL = X - tSIN"2
=0.5-2.353*0.0/4"2

=05

4 UCL=X+tSIN?
= 0.5 +2.353%0.0/4"2

=05

[«2)

LCL(S) - UCL(S)

0.0-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Radium-228 (pCi/L) at MW-1

Step Equation

1 X =sum[X]/4
=20/4
=05
2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

= ((1.0 - 4.0/4) | (4-1))”

=0.0

3 LCL = X - tSIN"2
=0.5-2.353*0.0/4"2

=05

4 UCL=X+tSIN?
= 0.5 +2.353%0.0/4"2

=05

[«2)

LCL(S) - UCL(S)

-0.438-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Radium-228 (pCi/L) at MW-2

Step Equation

1 X =sum[X]/4
=20/4
=05
2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

= ((1.0 - 4.0/4) | (4-1))”

=0.0

3 LCL = X - tSIN"2
=0.5-2.353*0.0/4"2

=05

4 UCL=X+tSIN?
= 0.5 +2.353%0.0/4"2

=05

[«2)

LCL(S) - UCL(S)

-0.334-0.0

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring

Radium-228 (pCi/L) at MW-3

Step Equation

1 X =sum[X]/4
=322/4
= 0.805
2 S = ((sum[X?] - sum[X]?/N) / (N-1) )2

= ((2.971 - 10.368/4) / (4-1) )2

=0.356

3 LCL = X - tSIN"2
B v
= 0.805 - 2.353 * 0.356/4

=0.387

4 UCL=X+tSIN?
B v
= 0.805 + 2.353 * 0.356/4

=1.223

[«2)

LCL(S) - UCL(S)

0.0-0.137

Prepared by: AECOM

Description

Compute the mean of the last 4 measurements.

Compute sd of the last 4 measurements.

Compute lower confidence limit for the mean of the last 4
measurements.

Compute upper confidence limit for the mean of the last 4
measurements.

Sens slope estimate.

Two-sided confidence interval for slope.

The trend is not significant.
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Selenium, total (mg/L) at MW-1

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.01/4
=0.003
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N) / (N-1)) Compute sd of the last 4 measurements.

= ((2.50x10™ - 1.00x10™/4) / (4-1) )

= 7.24x10'12
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
- 1,
= 0.003 - 2.353 * 7.24x10 /4”2
=0.002
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- 1,
= 0.003 + 2.353 * 7.24x10"12/4”
=0.003
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Selenium, total (mg/L) at MW-2

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.01/4
=0.003
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N) / (N-1)) Compute sd of the last 4 measurements.

= ((2.50x10™ - 1.00x10™/4) / (4-1) )

= 7.24x10'12
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
- 1,
= 0.003 - 2.353 * 7.24x10 /4”2
=0.002
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- 1,
= 0.003 + 2.353 * 7.24x10"12/4”
=0.003
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Selenium, total (mg/L) at MW-3

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.01/4
=0.003
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N) / (N-1)) Compute sd of the last 4 measurements.

= ((2.50x10™ - 1.00x10™/4) / (4-1) )

= 7.24x10'12
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
- 1,
= 0.003 - 2.353 * 7.24x10 /4”2
=0.002
— 1,
4 UCL = X +tS/N & Compute upper confidence limit for the mean of the last 4
measurements.
- 1,
= 0.003 + 2.353 * 7.24x10"12/4”
=0.003
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.

Prepared by: AECOM
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Thallium, total (mg/L) at MW-1

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.004/4
=0.001
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N)/ (N-1)) Compute sd of the last 4 measurements.
= ((4.00x10°° - 1.60x107°/4)  (4-1) )2
=0.0
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
1,
= 0.001 - 2.353 * 0.0/4”2
=0.001
4 UcL=X+ tS/Nl/2 Compute upper confidence limit for the mean of the last 4
measurements.
1,
= 0.001 + 2.353* 0.0/4 "2
=0.001
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Thallium, total (mg/L) at MW-2

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.004/4
=0.001
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N)/ (N-1)) Compute sd of the last 4 measurements.
= ((4.00x10°° - 1.60x107°/4)  (4-1) )2
=0.0
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
1,
= 0.001 - 2.353 * 0.0/4”2
=0.001
4 UcL=X+ tS/Nl/2 Compute upper confidence limit for the mean of the last 4
measurements.
1,
= 0.001 + 2.353* 0.0/4 "2
=0.001
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 6 - Assessment Monitoring
Thallium, total (mg/L) at MW-3

Step Equation Description
1 X =sum[X]/4 Compute the mean of the last 4 measurements.
=0.004/4
=0.001
_ 2 2 7
2 S = ((sum[X"] - sum[X]"/N)/ (N-1)) Compute sd of the last 4 measurements.
= ((4.00x10°° - 1.60x107°/4)  (4-1) )2
=0.0
3 LCL=X - tS/Nl/2 Compute lower confidence limit for the mean of the last 4
measurements.
1,
= 0.001 - 2.353 * 0.0/4”2
=0.001
4 UcL=X+ tS/Nl/2 Compute upper confidence limit for the mean of the last 4
measurements.
1,
= 0.001 + 2.353* 0.0/4 "2
=0.001
5 S=0.0 Sens slope estimate.
6 LCL(S) - UCL(S) Two-sided confidence interval for slope.
0.0-0.0 The trend is not significant.
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Marquette BLP

Analysis prepared on: 1/4/2018

Up vs. Down Prediction Limits
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Marquette BLP

Analysis prepared on: 1/4/2018

Up vs. Down Prediction Limits
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Marquette BLP

Analysis prepared on: 1/4/2018

Up vs. Down Prediction Limits
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Marquette BLP

Analysis prepared on: 1/4/2018

Up vs. Down Prediction Limits
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Marquette BLP

Analysis prepared on: 1/4/2018

Up vs. Down Prediction Limits
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Marquette BLP

Analysis prepared on: 1/4/2018

Up vs. Down Prediction Limits
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Marquette BLP

Analysis prepared on: 1/4/2018

Up vs. Down Prediction Limits
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Marquette BLP

Analysis prepared on: 1/4/2018

Up vs. Down Prediction Limits

Detect N
ND [ ]

Man. outlier &

Verify VA
User Limit-——
Up bkgnd

Samplesil-H
Limit———

— —«Q 3

500.
450.
400.
350.
300.
250.
200.
150.
100.

50.

0

Chloride

for sample point MW-2

Normal Limit

- EpE EE

17

]an féb m‘ar abr may jun jul aug sep oct nov dec jan

18
Month / Year

Prepared by: AECOM

Graph 8



Marquette BLP

Analysis prepared on: 1/4/2018

Up vs. Down Prediction Limits
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Marquette BLP

Analysis prepared on: 1/4/2018
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Marquette BLP

Analysis prepared on: 1/4/2018

Up vs. Down Prediction Limits
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Marquette BLP

Analysis prepared on: 1/4/2018

Up vs. Down Prediction Limits
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Marquette BLP

Analysis prepared on: 1/4/2018
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Marquette BLP

Up vs. Down Prediction Limits

Analysis prepared on: 1/4/2018
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Marquette BLP

Analysis prepared on: 1/4/2018
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Marquette BLP

Analysis prepared on: 1/4/2018
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Marquette BLP

Analysis prepared on: 1/4/2018
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Marquette BLP

Analysis prepared on: 1/4/2018

Up vs. Down Prediction Limits
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Marquette BLP

Analysis prepared on: 1/4/2018
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Marquette BLP

Analysis prepared on: 1/4/2018

Up vs. Down Prediction Limits
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Marquette BLP

Analysis prepared on: 1/4/2018
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Marquette BLP Analysis prepared on: 1/4/2018

False Positive and False Negative Rates for Current
Upgradient vs. Downgradient Monitoring Program
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Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 1 - Upgradient vs. Downgradient Comparisons
Boron, total (mg/L)
Nonparametric Prediction Limit

Step Equation Description
1 PL = median(X) Compute nonparametric prediction limit as median reporting limit in background.
=03
2 Confidence = 0.99 Confidence level is based on N, K and resampling strategy (see Gibbons 1994).

Prepared by: AECOM 1



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 1 - Upgradient vs. Downgradient Comparisons
Calcium, total (mg/L)
Normal Prediction Limit

Step Equation Description
1 X =sum[X] /N Compute upgradient mean.
=1748.0/16
=109.25
- 2 2 73 .
2 S = ((sum[X7] - sum[X]"/N)/ (N-1)) Compute upgradient sd.

= ((195286.0 - 3.06x10°%/16) / (16-1) ) 2

=16.965
o 1/K\1/3 . . . I
3 alpha = min[ (1-.957 ") " or.01] Adjusted per comparison false positive rate. Pass initial or
1 of 2 resamples.
= min[ (1-952113 o 017
=0.01
4 PL=X+ tS(1+1/N)1/2 One-sided normal prediction limit (t is Student's t on N-1

degrees of freedom and 1-alpha confidence level).
1,
= 109.25 + (2.6*16.965)(1+1/16)

=154.722

Prepared by: AECOM 2



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 1 - Upgradient vs. Downgradient Comparisons
Chloride (mg/L)
Normal Prediction Limit

Step Equation Description
1 X =sum[X] /N Compute upgradient mean.
=4130.0/16
=258.125
- 2 2 73 .
2 S = ((sum[X7] - sum[X]"/N)/ (N-1)) Compute upgradient sd.
= ((1.15x10° - 1.71x107/16) / (16-1) )2
=76.002
o 1/K\1/3 . . . I
3 alpha = min[ (1-.957 )" " or.01] Adjusted per comparison false positive rate. Pass initial or
1 of 2 resamples.
= min[ (1-952113 o 017
=0.01
4 PL=X+ tS(1+1/N)1/2 One-sided normal prediction limit (t is Student's t on N-1

degrees of freedom and 1-alpha confidence level).
1,
= 258.125 + (2.6*76.002)(1+1/16)

=461.84

Prepared by: AECOM 3



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 1 - Upgradient vs. Downgradient Comparisons
Fluoride (mg/L)
Nonparametric Prediction Limit

Step Equation Description
1 PL = max(X) Compute nonparametric prediction limit as largest background measurement.
=02
2 Confidence = 0.99 Confidence level is based on N, K and resampling strategy (see Gibbons 1994).

Prepared by: AECOM 4



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 1 - Upgradient vs. Downgradient Comparisons

pH Field (SU)

Nonparametric Prediction Limit

Step Equation Description
1 PL(|0W) = min(X) Compute nonparametric prediction interval as minimum and maximum measurements.
=6.76

PL(high) = max(X)

=7.93

2 Confidence = 0.99 Confidence level is based on N, K and resampling strategy (see Gibbons 1994).

Prepared by: AECOM 5



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 1 - Upgradient vs. Downgradient Comparisons

Sulfate (mg/L)

Nonparametric Prediction Limit

Step Equation Description
1 PL = max(X) Compute nonparametric prediction limit as largest background measurement.
=53.0
2 Confidence = 0.99 Confidence level is based on N, K and resampling strategy (see Gibbons 1994).

Prepared by: AECOM 6



Marquette BLP Analysis prepared on: 1/4/2018

Worksheet 1 - Upgradient vs. Downgradient Comparisons
Total dissolved solids (mg/L)
Nonparametric Prediction Limit

Step Equation Description
1 PL = max(X) Compute nonparametric prediction limit as largest background measurement.
=2300.0
2 Confidence = 0.99 Confidence level is based on N, K and resampling strategy (see Gibbons 1994).

Prepared by: AECOM 7



Marquette BLP

Prepared by: AECOM

Table 1

Upgradient Data

Marquette Board of Light and Power

Shiras Steam Plant

Constituent Units | Well Date Result
Boron, total mg/L | MW-4 | 07/19/2017 | ND 0.3000
Boron, total mg/L | MW-4 | 07/24/2017 | ND 0.3000
Boron, total mg/L | MW-4 | 08/23/2017 | ND 0.3000
Boron, total mg/L | MW-4 | 08/29/2017 | ND 0.3000
Boron, total mg/L | MW-4 | 09/06/2017 | ND 0.3000
Boron, total mg/L | MW-4 | 09/14/2017 | ND 0.3000
Boron, total mg/L | MW-4 | 09/28/2017 | ND 0.3000
Boron, total mg/L | MW-4 | 10/05/2017 | ND 0.3000
Boron, total mg/L | MW-5 | 07/19/2017 | ND 0.3000
Boron, total mg/L | MW-5 | 07/24/2017 | ND 0.3000
Boron, total mg/L | MW-5 | 08/23/2017 | ND 0.3000
Boron, total mg/L | MW-5 | 08/29/2017 | ND 0.3000
Boron, total mg/L | MW-5 | 09/06/2017 | ND 0.3000
Boron, total mg/L | MW-5 | 09/14/2017 | ND 0.3000
Boron, total mg/L | MW-5 | 09/28/2017 | ND 0.3000
Boron, total mg/L | MW-5 | 10/05/2017 | ND 0.3000
Calcium, total mg/L | MW-4 | 07/19/2017 93.0000
Calcium, total mg/L | MW-4 | 07/24/2017 89.0000
Calcium, total mg/L | MW-4 | 08/23/2017 100.0000
Calcium, total mg/L | MW-4 | 08/29/2017 120.0000
Calcium, total mg/L | MW-4 | 09/06/2017 110.0000
Calcium, total mg/L | MW-4 | 09/14/2017 100.0000
Calcium, total mg/L | MW-4 | 09/28/2017 160.0000
Calcium, total mg/L | MW-4 | 10/05/2017 120.0000

* - Qutlier for that well and constituent.

ND = Not detected, result = detection limit.

Analysis prepared on: 1/4/2018



Marquette BLP

Prepared by: AECOM

Marquette Board of Light and Power

Table 1

Upgradient Data

Shiras Steam Plant

Constituent Units | Well Date Result
Calcium, total mg/L | MW-5 | 07/19/2017 100.0000
Calcium, total mg/L | MW-5 | 07/24/2017 100.0000
Calcium, total mg/L | MW-5 | 08/23/2017 110.0000
Calcium, total mg/L | MW-5 | 08/29/2017 110.0000
Calcium, total mg/L | MW-5 | 09/06/2017 100.0000
Calcium, total mg/L | MW-5 | 09/14/2017 96.0000
Calcium, total mg/L | MW-5 | 09/28/2017 120.0000
Calcium, total mg/L | MW-5 | 10/05/2017 120.0000
Chloride mg/L | MW-4 | 07/19/2017 260.0000
Chloride mg/L | MW-4 | 07/24/2017 220.0000
Chloride mg/L | MW-4 | 08/23/2017 300.0000
Chloride mg/L | MW-4 | 08/29/2017 340.0000
Chloride mg/L | MW-4 | 09/06/2017 340.0000
Chloride mg/L | MW-4 | 09/14/2017 360.0000
Chloride mg/L | MW-4 | 09/28/2017 370.0000
Chloride mg/L | MW-4 | 10/05/2017 380.0000
Chloride mg/L | MW-5 | 07/19/2017 200.0000
Chloride mg/L | MW-5 | 07/24/2017 190.0000
Chloride mg/L | MW-5 | 08/23/2017 210.0000
Chloride mg/L | MW-5 | 08/29/2017 190.0000
Chloride mg/L | MW-5 | 09/06/2017 190.0000
Chloride mg/L | MW-5 | 09/14/2017 200.0000
Chloride mg/L | MW-5 | 09/28/2017 190.0000
Chloride mg/L | MW-5 | 10/05/2017 190.0000

* - Qutlier for that well and constituent.

ND = Not detected, result = detection limit.

Analysis prepared on: 1/4/2018



Marquette BLP

Prepared by: AECOM

Marquette Board of Light and Power

Table 1

Upgradient Data

Shiras Steam Plant

Constituent Units | Well Date Result
Fluoride mg/L | MW-4 | 07/19/2017 | ND 0.3800
Fluoride mg/L | MW-4 | 07/24/2017 | ND 0.3800
Fluoride mg/L | MW-4 | 08/23/2017 | ND 0.1000
Fluoride mg/L | MW-4 | 08/29/2017 | ND 0.1000
Fluoride mg/L | MW-4 | 09/06/2017 0.2000
Fluoride mg/L | MW-4 | 09/14/2017 0.1800
Fluoride mg/L | MW-4 | 09/28/2017 | ND 0.1000
Fluoride mg/L | MW-4 | 10/05/2017 | ND 0.1000
Fluoride mg/L | MW-5 | 07/19/2017 | ND 0.3800
Fluoride mg/L | MW-5 | 07/24/2017 | ND 0.3800
Fluoride mg/L | MW-5 | 08/23/2017 | ND 0.1000
Fluoride mg/L | MW-5 | 08/29/2017 | ND 0.1000
Fluoride mg/L | MW-5 | 09/06/2017 | ND 0.1000
Fluoride mg/L | MW-5 | 09/14/2017 | ND 0.1000
Fluoride mg/L | MW-5 | 09/28/2017 | ND 0.1000
Fluoride mg/L | MW-5 | 10/05/2017 | ND 0.1000
pH Field SuU MW-4 | 07/19/2017 7.9200
pH Field SuU MW-4 | 07/24/2017 7.8500
pH Field SuU MW-4 | 08/23/2017 7.9300
pH Field SuU MW-4 | 08/29/2017 7.3200
pH Field SuU MW-4 | 09/06/2017 7.7500
pH Field SuU MW-4 | 09/14/2017 7.7700
pH Field SuU MW-4 | 09/28/2017 7.7400
pH Field SuU MW-4 | 10/05/2017 7.7000

* - Qutlier for that well and constituent.

ND = Not detected, result = detection limit.

Analysis prepared on: 1/4/2018



Marquette BLP

Prepared by: AECOM

Marquette Board of Light and Power

Table 1

Upgradient Data

Shiras Steam Plant

Constituent Units | Well Date Result
pH Field SuU MW-5 | 07/19/2017 7.3600
pH Field SuU MW-5 | 07/24/2017 7.1700
pH Field SuU MW-5 | 08/23/2017 7.4100
pH Field SuU MW-5 | 08/29/2017 6.7600
pH Field SuU MW-5 | 09/06/2017 7.4700
pH Field SuU MW-5 | 09/14/2017 7.5100
pH Field SuU MW-5 | 09/28/2017 7.5400
pH Field SuU MW-5 | 10/05/2017 7.4500
Sulfate mg/L | MW-4 | 07/19/2017 19.0000
Sulfate mg/L | MW-4 | 07/24/2017 18.0000
Sulfate mg/L | MW-4 | 08/23/2017 24.0000
Sulfate mg/L | MW-4 | 08/29/2017 47.0000
Sulfate mg/L | MW-4 | 09/06/2017 53.0000
Sulfate mg/L | MW-4 | 09/14/2017 49.0000
Sulfate mg/L | MW-4 | 09/28/2017 46.0000
Sulfate mg/L | MW-4 | 10/05/2017 43.0000
Sulfate mg/L | MW-5 | 07/19/2017 25.0000
Sulfate mg/L | MW-5 | 07/24/2017 21.0000
Sulfate mg/L | MW-5 | 08/23/2017 19.0000
Sulfate mg/L | MW-5 | 08/29/2017 18.0000
Sulfate mg/L | MW-5 | 09/06/2017 18.0000
Sulfate mg/L | MW-5 | 09/14/2017 19.0000
Sulfate mg/L | MW-5 | 09/28/2017 18.0000
Sulfate mg/L | MW-5 | 10/05/2017 18.0000

* - Qutlier for that well and constituent.

ND = Not detected, result = detection limit.

Analysis prepared on: 1/4/2018



Marquette BLP

Prepared by: AECOM

Table 1

Upgradient Data
Marquette Board of Light and Power
Shiras Steam Plant

Constituent

Units

Well Date

Result

Total dissolved solids
Total dissolved solids
Total dissolved solids
Total dissolved solids
Total dissolved solids
Total dissolved solids
Total dissolved solids
Total dissolved solids

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

MW-4 | 07/19/2017
MW-4 | 07/24/2017
MW-4 | 08/23/2017
MW-4 | 08/29/2017
MW-4 | 09/06/2017
MW-4 | 09/14/2017
MW-4 | 09/28/2017
MW-4 | 10/05/2017

700.0000
730.0000
830.0000
1000.0000
1000.0000
1000.0000
1200.0000
1100.0000

Total dissolved solids
Total dissolved solids
Total dissolved solids
Total dissolved solids
Total dissolved solids
Total dissolved solids
Total dissolved solids
Total dissolved solids

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

MW-5 | 07/19/2017
MW-5 | 07/24/2017
MW-5 | 08/23/2017
MW-5 | 08/29/2017
MW-5 | 09/06/2017
MW-5 | 09/14/2017
MW-5 | 09/28/2017
MW-5 | 10/05/2017

640.0000
730.0000
590.0000
750.0000
660.0000
720.0000
2300.0000
700.0000

* - Qutlier for that well and constituent.
ND = Not detected, result = detection limit.

Analysis prepared on: 1/4/2018



Marquette BLP

Prepared by: AECOM

Most Current Downgradient Monitoring Data

Table 2

Marquette Board of Light and Power
Shiras Steam Plant

Analysis prepared on: 1/4/2018

Constituent Units | Well Date Result Pred. Limit
Boron, total mg/L | MW-1 10/05/2017 | ND 0.3000 | ** 0.3000
Boron, total mg/L | MW-2 10/05/2017 | ND 0.3000 0.3000
Boron, total mg/L | MW-3 10/05/2017 | ND 0.3000 0.3000
Calcium, total mg/L | MW-1 10/05/2017 130.0000 154.7222
Calcium, total mg/L | MW-2 10/05/2017 61.0000 154.7222
Calcium, total mg/L | MW-3 10/05/2017 69.0000 154.7222
Chloride mg/L | MW-1 10/05/2017 280.0000 461.8401
Chloride mg/L | MW-2 10/05/2017 65.0000 461.8401
Chloride mg/L | MW-3 10/05/2017 87.0000 461.8401
Fluoride mg/L | MW-1 10/05/2017 | ND 0.1000 0.2000
Fluoride mg/L | MW-2 10/05/2017 | ND 0.1000 0.2000
Fluoride mg/L | MW-3 10/05/2017 | ND 0.1000 0.2000
pH Field SuU MW-1 10/05/2017 7.5500 6.76 - 7.93
pH Field SuU MW-2 10/05/2017 7.9900 | *** 6.76 - 7.93
pH Field SuU MW-3 10/05/2017 8.1000 | * 6.76 - 7.93
Sulfate mg/L | MW-1 10/05/2017 21.0000 53.0000
Sulfate mg/L | MW-2 10/05/2017 21.0000 53.0000
Sulfate mg/L | MW-3 10/05/2017 21.0000 53.0000
Total dissolved solids mg/L | MW-1 10/05/2017 820.0000 2300.0000
Total dissolved solids mg/L | MW-2 10/05/2017 310.0000 2300.0000

* - Current value failed - awaiting verification.

** - Current value passed - previous exceedance not verified.

** . Current value failed - exceedance verified.
*+% . Current value passed - awaiting one more verification.

*+xx . |nsufficient background data to compute prediction limit.
ND = Not Detected, result = detection limit.




Marquette BLP

Prepared by: AECOM

Most Current Downgradient Monitoring Data

Table 2

Marquette Board of Light and Power

Shiras Steam Plant

Analysis prepared on: 1/4/2018

Constituent

Units

Well

Date

Result

Pred. Limit

Total dissolved solids

mg/L

MW-3

10/05/2017

350.0000

2300.0000

* - Current value failed - awaiting verification.

** . Current value passed - previous exceedance not verified.

*** - Current value failed - exceedance verified.

*+% . Current value passed - awaiting one more verification.
*xxx . |nsufficient background data to compute prediction limit.

ND = Not Detected, result = detection limit.



Marquette BLP

Table 3

Analysis prepared on: 1/4/2018

Detection Frequencies in Upgradient and Downgradient Wells
Marquette Board of Light and Power
Shiras Steam Plant

Constituent Upgradient Downgradient
Detect N Proportion | Detect N Proportion
Boron, total 0 16 0.000 1 24 0.042
Calcium, total 16 16 1.000 24 24 1.000
Chloride 16 16 1.000 24 24 1.000
Fluoride 2 16 0.125 0 24 0.000
pH Field 16 16 1.000 24 24 1.000
Sulfate 16 16 1.000 24 24 1.000
Total dissolved solids 16 16 1.000 24 24 1.000

N = Total number of measurements in all wells.
Detect = Total number of detections in all wells.

Proportion = Detect/N.

Prepared by: AECOM



Marquette BLP

Table 4

Shapiro Wilk Test of Normality for Multiple Groups
Marquette Board of Light and Power
Shiras Steam Plant

Analysis prepared on: 1/4/2018

Constituent N (Detects) | Detect Freq | Graw | Glog | Critical Value | Limit Type
Boron, total 0 0.000 nonpar
Calcium, total 16 1.000 1.701 | 1.133 2.326 normal
Chloride 16 1.000 2.264 | 2.540 2.326 normal
Fluoride 2 0.125 nonpar
pH Field 16 1.000 2.697 | 2.812 2.326 nonpar
Sulfate 16 1.000 3.079 | 3.146 2.326 nonpar
Total dissolved solids 16 1.000 3.566 | 2.945 2.326 nonpar

Fit to distribution is confirmed if G < critical value.
If detection frequency is < 50% nonparametric or Poisson limit is used

Prepared by: AECOM



Marquette BLP

Table 5

Summary Statistics and Prediction Limits
Marquette Board of Light and Power
Shiras Steam Plant

Analysis prepared on: 1/4/2018

Constituent Units | Model Type | N | Detect Mean SD Pred Limit | Conf*
Boron, total mg/L | nonpar 16 0 0.3000| 0.99
Calcium, total mg/L | normal 16 16| 109.2500| 16.9647 154.7222
Chloride mg/L | normal 16 16| 258.1250| 76.0016 461.8401
Fluoride mg/L | nonpar 16 2 0.2000| 0.99
pH Field SuU nonpar 16 16 6.76- 7.93| 0.99
Sulfate mg/L | nonpar 16 16 53.0000| 0.99
Total dissolved solids mg/L | nonpar 16 16 2300.0000| 0.99

* - Confidence level for passing initial test or one verification resample at all downgradient wells for a single
constituent (nonparametric test only).
Model Type refers to type of prediction limit.

For lognormal limit, mean and sd in natural log units and prediction limit in original units.

All sample sizes and statistics are based on outlier free data.
For nonparametric limits, median reporting limits are substituted for extreme reporting limit values.

Prepared by: AECOM
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Marquette BLP

Prepared by: AECOM

Analysis prepared on: 1/4/2018

Table 6

Historical Downgradient Data for Constituent-Well Combinations
that Failed the Current Statistical Evaluation or
are in Verification Resampling Mode
Marquette Board of Light and Power
Shiras Steam Plant

Constituent | Units | Well Date Result Pred. Limit
Boron, total |mg/L |MW-1 | 07/19/2017 | ND| 0.3000 0.3000
Boron, total |mg/L | MW-1 | 07/24/2017 | ND| 0.3000 0.3000
Boron, total |mg/L |MW-1 | 08/23/2017 | ND| 0.3000 0.3000
Boron, total |mg/L |MW-1 | 08/29/2017 | ND| 0.3000 0.3000
Boron, total |mg/L |MW-1 | 09/06/2017 | ND| 0.3000 0.3000
Boron, total |mg/L |MW-1 | 09/14/2017 | ND| 0.3000 0.3000
Boron, total |mg/L | MW-1 | 09/28/2017 0.5300 | * 0.3000
Boron, total | mg/L | MW-1 10/05/2017 | ND| 0.3000 0.3000
pH Field SuU MW-2 | 07/19/2017 8.4100 | * 6.76 - 7.93
pH Field SuU MW-2 | 07/24/2017 8.0900 | * 6.76 - 7.93
pH Field SuU MW-2 | 08/23/2017 8.1300 | * 6.76 - 7.93
pH Field SuU MW-2 | 08/29/2017 7.0300 6.76 - 7.93
pH Field SuU MW-2 | 09/06/2017 8.1500 | * 6.76 - 7.93
pH Field SuU MW-2 | 09/14/2017 8.1300 | * 6.76 - 7.93
pH Field SuU MW-2 | 09/28/2017 8.0700 | * 6.76 - 7.93
pH Field SuU MW-2 10/05/2017 7.9900 | * 6.76 - 7.93
pH Field SuU MW-3 | 07/19/2017 8.0000 | * 6.76 - 7.93
pH Field SuU MW-3 | 07/24/2017 7.8600 6.76 - 7.93
pH Field SuU MW-3 | 08/23/2017 7.8100 6.76 - 7.93
pH Field SuU MW-3 | 08/29/2017 6.3200 | * 6.76 - 7.93
pH Field SuU MW-3 | 09/06/2017 7.7700 6.76 - 7.93

* - Significantly increased over background.
ND = Not Detected, result = detection limit.

11



Marquette BLP

Prepared by: AECOM

Analysis prepared on: 1/4/2018

Table 6

Historical Downgradient Data for Constituent-Well Combinations
that Failed the Current Statistical Evaluation or
are in Verification Resampling Mode
Marquette Board of Light and Power
Shiras Steam Plant

Constituent | Units | Well Date Result Pred. Limit
pH Field SuU MW-3 | 09/14/2017 7.8500 6.76 - 7.93
pH Field SuU MW-3 | 09/28/2017 8.0900 | * 6.76 - 7.93
pH Field SuU MW-3 10/05/2017 8.1000 | * 6.76 - 7.93

* - Significantly increased over background.
ND = Not Detected, result = detection limit.
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CCR IMPOUNDMENT GROUNDWATER INVESTIGATION

PROJECT NUMBER: 60546383

SLUG TEST ANALYSIS



TECHNICAL MEMORANDUM

DATE: December 26, 2017
TO: Lance Lindberg - Project Files
FROM: Robert Weseljak

SUBJECT: Hydraulic Conductivity Test Procedures, Analysis, and Results
CCR Impoundment Site, Marquette, Michigan
Project No. 60546383

INTRODUCTION

In-situ hydraulic conductivity tests were performed on 2 wells in the vicinity of the Coal
Combustion Residual (CCR) Impoundment in Marquette, Michigan. The tests were performed to
determine the hydraulic conductivity of the formation materials in the vicinity of the well screen
interval. The tests were performed on October 12, 2017. The field and analytical methods are
consi stent with procedures as described in Bouwer and Rice, (1976), Freeze and Cherry, (1979), and
Domenico and Schwartz, (1990). A brief summary of the conceptual model, the field procedure,
analysis, test results, and sensitivities are explained below.

CONCEPTUAL MODEL

The conceptual groundwater flow model in the vicinity of the property is described as a mix of
unconsolidated depositsranging from silts, claysand sands. Wellstested arelessthan 45 feet deep.
Water levels range from ground surface (well tested in lake) to 15 feet below ground surface.
Thereforethewellsare considered to be unconfined. Thewellsare screened inthe most conductive
unconsolidated deposits, the unconfined sands.

FIELD PROCEDURE

In-situ hydraulic conductivity testsat CCR Impoundment were conducted by the baildown method.
A 3-foot long stainless steel bailer with rope, anin-situ Level Troll 700 pressure transducer, an In-
situ Rugged Reader data logger, an electronic water level indicator, and computer were used to
completethe tests. A computer was used to download the data from the datalogger and to analyze
the data with the use of AQTESOLV for Windows Pro (Version 4.5) an aquifer test analysis
software package that performs the analyses (HydroSOLVE 2007).

For the baildown test method, the static water level and the depth to the bottom of the well were



recorded with an electronic water level indicator. Then water was removed from the well with a
bailer. After thelast bail full of water wasremoved atransducer was|lowered at apreset level inthe
well to record the water level rise at specific time intervals. Water levels were recorded until the
water level had recovered to approximately 90 percent of the initial head change. If time allowed
multiple tests were completed on each well.

Decontamination procedures for the slug/baildown test equipment consisted of several distilled
water rinses.

SLUG TEST DATA ANALYSIS

Displacement/drawdown (feet) versustime (minutes) datawas analyzed following the Bouwer and
Rice (1976) method for unconfined aquifers. The Bouwer and Rice analysiswere completed using
AQTESOLV computer software (HY DROSOLVE, 2007). The AQTESOLV results and plots are
attached.

Bouwer and Rice Method

WEll and aquifer parameters

Before analyzing the hydraulic conductivity test data, several well and aquifer parameters need to be
determined. For the Bouwer and Rice Method the parametersinclude: radius of borehole (1), radius
of well casing (rc), aquifer thickness (b), effective well screen length (L), and static height of water
inthewell (D). The parameters vary based on the hydrogeol ogic conditions in the vicinity of the
well.

Radiusof well casing (rc) isradiusof the PV C well screen. Radius of borehole (r,) varies depending
on the hydraulic contrast between the well filter pack and the formation. If the filter pack and the
screened formation are hydraulically similar, then r,, is equal to the radius of the well casing
(HYDROSOLVE, 1996). If thefilter pack and the screened formation are hydraulically dissimilar,
thenr,, isequal to the radius of the borehole. All wells assumed the filter pack to be hydraulically
dissimilar to the formation being screened; therefore, ry, is equal to the radius of the borehole.

The observed initial displacement (H,) was set at 1 foot because the displacement data are
normalized.

Static water column height (H) is the length from the bottom of the well to the water level.
Saturated aguifer thickness (b) isthe estimated saturated thickness of the aquifer being tested. Since
the wells were unconfined, the saturated aquifer thickness (b) was estimated to be the static water

column height.

Vertical-to-horizontal hydraulic conductivity anisotropy ratio (K\/Kp) is the estimated difference
between the vertical and horizontal hydraulic conductivity values within the unconsolidated



deposits.

Depth to top of well screen (d) for the unconfined wellsisthe difference between the water level and
the top of the screen.

For the wells, the well screen length (L) is equal to the length of the well screen. Although, if the
water level intersects the well screen at the time of field testing, then L equals the length from the
bottom of the well to the water level (ie. L equal H in thisinstance).

Application

Thewellstested by the Bouwer and Rice method and associated deposit areincluded in the attached
table.

The underlying assumptions involved with the Bouwer and Rice method include: 1) Drawdown of
the water table around thewell isnegligible; 2) Flow above the water table (capillary fringe) can be
ignored; 3) Well losses are negligible; 4) The aquifer is homogeneous and isotropic. Of these
assumptions, Nos. 2 and 3 are typically met. Assumption No. 1 is met if the amount of initial
drawdownissmall. Assumption No. 4 ismoredifficult to meet sinceageologic formationisrarely
homogeneous and isotropic. Freeze and Cherry (1979) note that geologic formations are usually
heterogeneous and anisotropic, and the K values should be viewed as "best estimates’.

Selection of the segment of the data plot of the natural 1ogarithm of displacement/drawdown versus
time to be used for the calculation of hydraulic conductivity is based on the fit of astraight line to
the data, (Bouwer and Rice, 1976). The straight line portion of aplot of recovery versustimeisthe
valid datato be used in the analysis.

RESULTS

The calculated hydraulic conductivity values arelisted in the attached table. Thestratigraphy inthe
wells tested consisted of unconsolidated deposits. The most conductive of these depositsincludes
fine sand. The hydraulic conductivities range from 3.0 x 10° cm/s to 9.6 x 10™* cmis.
Representative valuesfrom literature (Freeze and Cherry, 1979; Domenico and Schwartz, 1990) of
hydraulic conductivities for silty fine sands range from 2.0 x 10 cm/s to 1.0 x 10 cm/s. The
geometric mean for the shallow wellsis 1.1 x 10 cm/sec.

The calculated hydraulic conductivity values for the corresponding lithologies are within the
literature range of values and are representative of the hydrostatigraphic units beneath the site.
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TABLE 1
IN-SITU HYDRAULIC CONDUCTIVY RESULTS
CCR IMPOUNDMENT
MARQUETTE, MICHIGAN

Well No.| Fidd Test Type Analysis Hydraulic Conductivity| Screened Ipterval Test No.
(cm/sec) Formation
MW-2 Slug (Bailer) Bouwer and Rice 3.0E-05 Fine Sand Rising Head Test #1
MW-5 Slug (Bailer) Bouwer and Rice 9.6E-04 Fine Sand Rising Head Test #1
Slug (Bailer) Bouwer and Rice 1.7E-04 Fine Sand Rising Head Test #2
Geometric Mean (MW-5) = 4.1E-04
Geometric Mean (Shallow Wells) = 1.1E-04
NOTE:

Screened formation represents the material with the highest potenital for hydraulic conductivity.
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SLUG TEST ANALYSIS



Normalized Head
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MW-2 RISING TEST 1

PROJECT INFORMATION

Company: AECOM

Client: Power Plant

Location: Marguette, Michigan
Test Well: MW-2

Test Date: 10/12/17

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K =3.034E-5 cm/sec
y0 = 0.9976 ft

Saturated Thickness: 28.7 ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 1. ft
Total Well Penetration Depth: 28.7 ft
Casing Radius: 0.0833 ft

WELL DATA (MW-2)

Static Water Column Height: 28.7 ft
Screen Length: 5. ft
Well Radius: 0.333 ft




Normalized Head
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MW-5 RISING TEST 1

PROJECT INFORMATION

Company: AECOM

Client: Power Plant

Location: Marguette, Michigan
Test Well: MW-5

Test Date: 10/12/17

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

IR R R K =0.0009583 cm/sec

Time (sec)

160. 200. y0 = 0.9853 ft

Saturated Thickness: 30.01 ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 1. ft
Total Well Penetration Depth: 30.01 ft
Casing Radius: 0.0833 ft

WELL DATA (MW-5)

Static Water Column Height: 30.01 ft
Screen Length: 5. ft
Well Radius: 0.333 ft




Normalized Head

MW-5 RISING TEST 2

| PROJECT INFORMATION

Company: AECOM

Client: Power Plant

Location: Marguette, Michigan
Test Well: MW-5

Test Date: 10/12/17

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

N S R R K =0.0001726 cm/sec

0. 600. 1.2E+3 1.8E+3

Time (sec)

2.4E+3 3.0E+3 y0 =0.9872 ft

Saturated Thickness: 30.01 ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 1. ft
Total Well Penetration Depth: 30.01 ft
Casing Radius: 0.0833 ft

WELL DATA (MW-5)

Static Water Column Height: 30.01 ft
Screen Length: 5. ft
Well Radius: 0.333 ft
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1. Introduction

The Marquette Board of Light and Power (MBLP) Shiras Steam Plant located in the City of Marquette,
Michigan has a holding pond on the north side of the plant property on the shore of Lake Superior. The
holding pond (WDS ID# 478988) is classified as a CCR surface water impoundment under the Coal
Combustion Residual (CCR) Rule published on April 17, 2015. The rule contains requirements for
inspection of CCR surface water impoundments. This report has been prepared to satisfy the 40 CFR
257.83 annual inspection requirements for surface water impoundments. AECOM previously performed
the initial annual inspection of this impoundment under the CCR Rule and provided a report dated
January 15, 2016.
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2. Annual Inspection

2.1 Holding Pond Configuration

The holding pond is composed of 5 cells which are enclosed by steel sheet pile walls. Its overall
configuration is shown in Drawing 1 in Appendix A, and an overall view is shown in Photo 1 in Appendix
C. It has been expanded and modified a number of times since constructed. The south and west
boundaries of the holding pond are formed by the shoreline of the lake. The east and north boundaries of
the holding pond are formed by sheet pile walls which were constructed in 1981. Because of the poor
condition of the original north wall, an additional wall was constructed to replace it in 2013. The new wall
was placed inside of the original existing north wall, which remains but no longer provides containment
(Photo 3 in Appendix C). The walls for the inner cells 1, 2, and 3 were constructed in 1990. There are also
some abandoned sheet pile walls in place from previous configurations. The last change to the pond
configuration was the addition of the north sheet pile wall in 2013 mentioned above.

The original 1981 construction drawings and 1990 improvement drawings were reviewed as part of this
inspection. We also reviewed the report AECOM provided for the structural inspection of the
impoundment which we performed in 2013 as well as the report from our initial annual inspection
performed in 2015.

There are several ramps on the south shore of the impoundment which allow loaders to enter the cells to
remove solids which have settled out of the impounded water. The cells are periodically drained to allow
this cleanout operation. The residuals are primarily composed of bottom ash but also contain components
from other waste streams including coal pile runoff and storm water. The residuals are removed to an off-
site landfill.

2.2 Instrumentation

Water levels in the holding pond cells are monitored by measuring down from points of known elevation
on the cell access walkways. The location and elevation of each measure down point (M.D.P.) is shown
on Drawing 1 in Appendix A. The elevations were determined by an AECOM survey crew during our initial
annual inspection on October 15, 2015.

Movement monitoring targets were also installed during the October 15, 2015 survey work. These
reflectorized targets were installed near the top of the sheet pile walls at the locations shown on Drawing
1 in Appendix A. Initial coordinates of each target were determined using a total station laser survey
instrument set-up over 2 control points which were established on the south and west shores of the pond.
The current coordinates of the targets were checked by an AECOM survey crew on November 22, 2016.
No significant lateral movement or settlement of the sheet pile walls was detected. This is a good
indication that the sheet pile walls are currently stable.

2.3 Water and CCR Ash Elevations

The water elevation in each of the cells is monitored periodically using the system described in section
2.2 of this report. The following table summarizes the variation in water elevations during the 2016
calendar year:
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Cell Minimum Elevation Maximum Elevation Present Elevation
1 604.38 607.88 607.63
2 604.39 607.97 607.72
3 606.59 607.92 607.76
4 606.73 607.90 606.82
5 606.04 607.87 606.45

The elevation of the CCR ash deposit surface varies between cells. The ash surface elevation also varies
across each cell and cannot be characterized by a single elevation. Water depth elevations to the top of
the ash deposits were measured by AECOM from a boat on December 2, 2016. Cross sections of each
cell showing the CCR ash bottom profiles were developed using these measurements and are included in
Drawings 2 through 6 in Appendix A.

2.4  Storage Capacity

The storage capacity of the holding pond was calculated using the original design elevation of the pond
bottom as the lower limit of the enclosed volume. The upper limit was assumed to be the current elevation
of the outlet weir in each cell. The total storage volume was calculated to be 5,799 cubic yards. The
calculations are included in Appendix B.

2.5  Current Volume of Impounded Water and CCR

The water depth measurements from our survey were used to calculate the current upper limit of CCR
ash in the holding pond. The lower limit of CCR ash was assumed to be the original design elevation of
the bottom of the pond. The volume of CCR ash was calculated to be 2,390 cubic yards. The calculations
for the CCR ash volume are included in Appendix B.

The volume of impounded water was calculated using the results of our water depth survey for the lower
limit of the water. The upper limit was assumed to be the current outlet weir elevation of each cell. The
volume of impounded water was calculated to be 3409 cubic yards. The calculations for the impounded
water volume are included in Appendix B.

2.6 Structural Field Evaluation

The primary structural component of the holding pond is the exterior sheet pile walls on the east and
north sides of the pond. A field evaluation of the outer sheet pile containment wall was performed on
December 2, 2016 by AECOM employees, Brian Hintsala, P.E. and Bruce Peterson. The water was at
normal elevation in all of the cells during the inspection. A boat was used to inspect the north and east
walls, which separate the holding pond from Lake Superior.

Based on our field observations, this sheet pile used for this wall is a hot rolled Z-shaped section with a
depth of 12-inches and a 3/8-inch nominal thickness. It appears to be similar to a PZ27 sheet pile section,
which is a common type of sheet pile.
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The steel surface on the Lake Superior side of the east sheet pile was bare and the majority of the wall
appeared to be in good condition (Photo 2 in Appendix C). The north wall is newer and in very good
condition. There were a number of spots of localized corrosion which occurred primarily at the joints
between the sheets (Photos 4 and 5 in Appendix C). Most of these had an appearance that suggested
there may have been seepage through the joint at one time. No seepage was evident during this
evaluation.

During our initial annual inspection performed in November of 2015, thickness measurements were taken
in order to get an overall view of the condition of the wall. Generally speaking, the readings varied from
0.33-inches to 0.40-inches, indicating little to no loss of the original 3/8-inch steel thickness. There are
small areas of more severe localized corrosion (Photo 5 in Appendix C). We would regard this amount of
steel loss as non-critical, since they are small 2-inch to 3-inch wide areas and will not materially reduce
the structural capacity of the wall. In addition, our structural analysis of the wall performed in 2013
showed that this exterior wall had a large margin of reserve strength and could tolerate over 50% loss of
steel thickness due to corrosion.

The remaining sheet pile walls which form the internal boundaries between the cells are constructed of a
lighter gage sheet pile. It was not possible to examine these walls closely because the cells were full of
water and the walls were mostly submerged. The exposed portions appear to be in poor condition. These
internal walls, however, do not affect to the structural ability of the pond to contain CCR ash and are only
used as baffles to improve the settlement of ash out of the water.
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3. Conclusion

The south and west sides of the holding pond are incised into the ground and pose no threat of failure,
resulting in a release of CCR materials. The east steel sheet pile wall of the holding pond is currently in
fairly good condition and has a good reserve of structural bending capacity. A new heavy gage sheet pile
wall was installed in 2013 to replace the deteriorated north wall of the holding pond and is in very good
condition. The north and east sheet pile wall both appear to be stable and have ample structural capacity
to contain the impounded water. The interior sheet pile walls are in poor condition, but are not required for
containment integrity of the holding pond. The interior walls can continue in this condition to function as
separators between the cells to improve the settlement of solids out of the process water.
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Appendix A Report Drawings
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Appendix B Volume Calculations
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‘ AECOM

Client: Marquette Board of Light and Power
Project No.: 60445171
Project : CCR Compliance : Ash Cell Volumes
Date: 12/15/2016
CELL1
Occupied Area  Unoccupied
Station Length (FT) (SFT) Area (SFT)  Total Area (SFT)
0+00 0 0.0 0.0 0.0
0+20 20 62.0 106.6 168.6
0+52 32 107.0 121.6 228.6
0+85 22 86.0 142.6 228.6
1+15 30 84.5 144.1 228.6
1+43 28 162.5 66.1 228.6
CFT CYD
Occupied Volume = 11462.5 424.5
Unoccupied Volume = 14866.7 550.6
Total Cell 1 Volume = 26329.2 975.2
CELL 2
Occupied Area  Unoccupied
Station Length (FT) (SFT) Area (SFT)  Total Area (SFT)
0+08 0 0.0 0.0 0.0
0+40 32 73.5 90.3 163.8
0+63 23 114.8 109.0 223.8
0+87 24 114.0 109.8 223.8
1+16 39 110.3 113.5 223.8
1+45 29 111.0 112.8 223.8
CFT CYD
Occupied Volume = 13669.8 506.3
Unoccupied Volume = 13998.1 518.4
Total Cell 2 Volume = 27667.8 1024.7




CELL 3

Occupied Area  Unoccupied
Station Length (FT) (SFT) Area (SFT)  Total Area (SFT)
0+10 0 0.0 0.0 0.0
0+30 20 135.5 142.0 277.5
0+55 25 136.4 245.0 381.4
0+81 26 148.3 233.1 381.4
1+10 29 245.9 112.3 358.2
1+39 29 245.1 29.0 274.1
CFT CYD
Occupied Volume = 21290.3 788.5
Unoccupied Volume = 19530.0 723.3
Total Cell 3 Volume = 40820.2 1511.9
CELL4
Occupied Area  Unoccupied
Station Length (FT) (SFT) Area (SFT)  Total Area (SFT)
0+28 0 37.3 256.0 293.3
0+64 36 74.4 209.4 283.8
0+93 29 91.0 226.3 317.3
1426 33 99.3 204.9 304.2
1+69 43 53.9 338.2 392.1
2+19 0 73.7 122.0 195.7
2+52 33 55.8 74.1 129.9
2+83 31 45.3 17.4 62.7
2+98 15 0.0 0.0 0.0
CFT CYD
Occupied Volume = 14886.2 551.3
Unoccupied Volume = 38270.7 1417.4
Total Cell 4 Volume = 53156.9 1968.8




CELLS5

Occupied Area  Unoccupied
Station Length (FT) (SFT) Area (SFT)  Total Area (SFT)
0+00 0 34.6 125.5 160.1
0+20 20 50.6 182.9 233.5
0+40 20 186.0 47.5 2335
CFT CYD
Occupied Volume = 3218.0 119.2
Unoccupied Volume = 5388.0 199.6
Total Cell 5 Volume = 8606.0 318.7
Total System
CFT CYD
Occupied Volume = 64526.7 2389.9
Unoccupied Volume = 92053.4 3409.4
Total Volume = 156580.1 5799.3
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Appendix C Photo Log

Prepared for: Marquette Board of Light and Power
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Marquette Board of Light and Power, Shiras Steam Plant, Holding Pond

Photol- Holding Pond

Photo 2 — Overall View of East Wall



Marquette Board of Light and Power, Shiras Steam Plant, Holding Pond

Photo 3 — Recently Constructed North Sheet Pile Wall

Photo 4 — Corrosion at Joints



Marquette Board of Light and Power, Shiras Steam Plant, Holding Pond

Photo 5 — Spot with Localized Corrosion



Brian Hintsala, P.E.
T: 906-226-4966
E: brian.hintsala@aecom.com

AECOM

1230 Wilson Street
Marquette

MI, 49855

USA

aecom.com
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